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IInanupyembie pe3yJIbTaThl 0CBOCHHUS Y4e0OHOI0 Kypca

N3yueHne XMMUU B OCHOBHOW IIKOJIE€ AAET BO3MOKHOCTH JOCTHUYB CIEIYIOLIUX
pEe3yJAbTAaTOB B HAIIPABJICHUH JIMYHOCTHOTO Pa3BUTHS:

1) BocnuTaHue POCCUICKON Ipa’KJaHCKOM MJIEHTUYHOCTH: NATPUOTHU3MA, JTOOBU U
yBaxkeHuss K OTedecTBy, 4yBCTBa T'OPAOCTU 3a CBOK POauHY, 3a pOCCHHCKYIO
XUMHYECKYIO HAYKY;

2)  ¢QopmupoBaHHME  IEIOCTHOTO  MHPOBO33PEHHS,  COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHUS HAyKW M OOIIECTBEHHOW MPAKTUKU, a TaKxkKe
COLIMAIBHOMY, KYyJIbTYPHOMY, SI3bIKOBOMY UM JyXOBHOMY MHOI000pa3uio
COBPEMEHHOT'O MUDA;

3) ¢dopmupoBaHHEe OTBETCTBEHHOTO OTHOIIEHUS K YYEHHIO, TOTOBHOCTH H
CIIOCOOHOCTH K CaMOPa3BUTHI0O M CaMOOOpPAa30BaHMI0 HAa OCHOBE MOTHUBAIUU K
OOy4eHHIO U T[I03HaHWIO, BBIOOPY MPOGUILHOIO O0O0pa3oBaHUS HA OCHOBE
uH(pOpMAIMU O CYHIECTBYIOUIUMX Mpodeccusix W JMUYHBIX MNpo(hecCHOHATbHBIX
IPEINOYTEeHUI, OCO3HAHHOMY TOCTPOCHHUIO HHIWBHUIYaTbHOW 00pa3oBaTeIbHOU
TPACKTOPHUH C yUETOM YCTOWUYMBBIX MTO3HABATEILHBIX HHTEPECOB;

4) QopMmupoBaHHE KOMMYHHMKATUBHOM KOMIIETEHTHOCTH B 00pa30BaTENIbHOM,
OOIIECTBEHHO IIOJIE3HOM, Y4eOHO-UCCIENOBATENbCKOM, TBOPYECKOW M JIPYIrHX
BUJIAX JI€ATEIbHOCTH;

5) ¢dopmupoBaHHe TMOHMMAaHUS LIEHHOCTH 30pOBOrO U Oe3omacHoro ooOpasa
KU3HW; YCBOCHHE TMpPaBWJI HWHAMBUAYAIBHOTO M KOJUIEKTHBHOTO 0€30MacHOro
MOBE/ICHUSI B YPE3BBIYAWHBIX CHUTYAIUSX, YTPOXKAIOIUX KU3HU M 3I0OPOBBIO
JIIOJICH;

6) ¢popmupoBaHue MO3HABATEIbHOW U MHGOPMAIIMOHHON KYJbTYPhI, B TOM YHUCJIE
Pa3BUTHE HABBIKOB CAMOCTOSITEILHON pabOThI C Y4EOHBIMU TTOCOOUSIMU, KHUTAMH,
JOCTYMHBIMU WHCTPYMEHTAMU U TEXHUYECKUMHU CPEACTBaMH HH(POPMAIMOHHBIX
TEXHOJIOTHI;

7) dopMupoBaHHE OCHOB 3JKOJIOTHYECKOTO CO3HAHWS HAa OCHOBE NPHU3HAHUS
IIEHHOCTH >KU3HU BO BCEX €€ MPOSIBICHUSIX U HEOOXOJMMOCTH OTBETCTBEHHOTO,
OEpEKHOTO OTHOIICHUSI K OKPY’KaroIeh cpeie;

8) pa3BUTHE TOTOBHOCTM K PEIICHHIO TBOPYECKUX 33Ja4, YMEHHUS HaXOIUTh
aJIeKBaTHBIE CIIOCOOBI 1O BEACHHUS W B3aUMOJCHCTBHUS C MapTHEpPAMU BO BpeMs
y4eOHOH M BHEY4eOHOM J1eATEeNbHOCTH, CIOCOOHOCTH OIIEHUBATH MPOOJIEMHbIE
CUTyalluM M OINEpPAaTUBHO MPUHUMATh OTBETCTBEHHbIE PEUICHUS B Pa3JIMYHBIX
NPOAYKTUBHBIX BHUJAX JEATEIbHOCTH (yueOHasi MOMCKOBO-HCCIEN0BATEIbCKAS,
KJTyOHasl, MPOEKTHasA, KPYy>KKOBas U T. II.).



MertanpenMeTHbIMH pe3yJIbTATAMH OCBOCHHS OCHOBHOW 00pa3oBaTeIbHON
IPOrpaMMbl OCHOBHOT'O OOLIETO 00pa30BaHuUs SABISIOTCA:

1) oBiageHuMe HaBBIKAMU CaMOCTOSATEIBHOTO MPUOOPETEHHs HOBBIX 3HAHW,
OpraHu3aly y4eOHOH e TeNbHOCTH, TIOUCKA CPEJCTB €€ OCYILECTBICHUS;

2) yMEHHE IUIAaHUPOBATh MYTU JTOCTHIKEHUS LI€JIE HA OCHOBE CaMOCTOSITEIIBHOIO
aHaJIKM3a yCJIOBUW U CPEACTB UX JTOCTHXKEHHS, BBIIEISATh aJbTEPHATUBHBIE CIIOCOOBI
JOCTHKEHHS 1IeTTH U BbIOMpaTh Hanbosiee YPPEKTUBHBIN CIIOCOO, OCYIIECTBIATDH
MO3HABATEIbHYIO PEIICKCUIO B OTHOIICHUH JEHCTBUN IO PEIICHUIO yU4EeOHBIX U
ITIO3HABATEIIbHBIX 33/1a4;

3) yMeHHe OHUMATh MPOOJIEMy, CTaBUTh BOIPOCHI, BBIIBUTaTh TUIIOTE3Y, JaBaTh
ONpEJENEeHHs] TOHATUSM, KIAaCCU(PUUUPOBAaTh, CTPYKTYpUpOBaTh MaTepual,
IPOBOJUTh  SKCHEPUMEHTBI,  APryMEHTUPOBaTh  COOCTBEHHYIO  MO3HUIMUIO,
(OpMyIMPOBATH BHIBOJIbI M 3aKIIOUYEHUS;

4) yMeHue COOTHOCUTh CBOM [JEHUCTBHS C IUIAHUPYEMBIMU peE3yJbTaTaMH,
OCYILLECTBJISITh KOHTPOJIb CBOEM JIESITENBHOCTH B INPOLECCE AOCTHKECHUS
pe3ynbTara, ONpeaesITh CIOCOObI NEUCTBUI B paMKaxX MPEIOKEHHBIX YCIOBUI U
TpeOOBaHMI, KOPPEKTUPOBATH CBOM JIEUCTBHS B COOTBETCTBUU C U3MEHSIOLIEHCS
CUTyaluen;

5) ¢opmupoBaHue U pa3BUTHE KOMIIETEHTHOCTH B OOJACTU UCIIOIb30BaHUS
WHCTPYMEHTOB M TEXHUYECKUX CpEeACTB HMH(MOPMAIMOHHBIX TEXHOJIOTUH
(KOMITBIOTEPOB U MPOTPAMMHOT0 OOECTCUEeHUSI) KaK MHCTPYMEHTATbHOW OCHOBBI
pPa3BUTHS KOMMYHUKATHUBHBIX U TIO3HABATEIbHBIX YHUBEPCAIBHBIX YUYEOHBIX
JICUCTBUI;

6) YMCHHC CO3/1aBaTb, IPUMCHATL U HpeO6pa?>OBBIBaTB 3HaK1 U CMMBOJIbI, MOACJIN
N CXCMBI JJIA PCIICHUA y‘l€6HBIX H ITO3HABATCIbHBIX 3a1a4,

7) ymeHue wu3BIEKaTh WHGOPMALUIO W3 PA3IMYHBIX HCTOYHUKOB (BKJIIOYAs
CpeicTBa MaccoBoM HHGOpPMAIUU, KOMMAKT-IUCKA Y4YEOHOro Ha3HA4YCHUS,
pecypcol HTepHETa), CBOOOIHO MOJB30BaTHCS CIPABOYHOM JIMTEPATYPOM, B TOM
YuCcjIe W Ha JJCKTPOHHBIX HOCHUTENSAX, COONIOAaTh HOPMbI HHGOPMAIMOHHON
U30UPATEIIBHOCTH, STUKH;

8) ymMeHHe Ha MPaKTUKE TMOJIb30BAThCS OCHOBHBIMHU JIOTUYECKUMHU MpPUEMAMHU,
METOJaMU HAOJIOJICHUS, MOJCIUPOBAHUS, OOBICHEHUS, pEIIeHUus MpooIieMm,
MPOTHO3UPOBAHUS U IP.;

9) ymenue OpraHu3oBaTh CBOIO KM3Hb B COOTBETCTBHUHU C MPEICTABICHUSMU O
3I0pOBOM 00pasze >KW3HM, MpaBax M OOA3aHHOCTAX TPAKIAHWUHA, LEHHOCTSIX
OBITHS, KyJIbTYPhl U COLMATBHOTO B3aUMOJICHCTBHUS;

10) YMCHUC BBIIIOJHATH IIO3HABATCIIbHBIC U ITPAKTUYCCKHUEC 3aJaHusA, B TOM YHUCIIC
ITIPOCKTHLIC,



11) ymeHue caMOCTOSITSIIBHO U apryMEHTHPOBAHHO OICHUBATh CBOM JICUCTBUS W
JEUCTBUSL OJHOKJIACCHUKOB, COJIepKATeIbHO OOOCHOBBIBAS IMPABUIBHOCTh WIIH
OomMuOOYHOCTh pe3ysibTaTa M Clocoba JICUCTBUS, aJeKBaTHO OLICHUBATH
O00BEKTHUBHYIO TPYJIHOCTh KaK Mepy (haKTHUUECKOTO WJIU MPEI0JIaraeMoro pacxoia
PECYpPCOB Ha pEIICHUE 33a/1a4M, a TAKKE CBOM BO3MOKHOCTH B JOCTHMIKECHHUH LIEIH
OIPEIICIIEHHON CII0KHOCTH;

12) ymenue pabGotate B rpynne — 3POEKTUBHO COTPYAHUYATH U
B3aMMOJICHICTBOBaTh Ha OCHOBE KOOPAWHAIIMUA PA3IUYHBIX TO3HUIUNA TPHU
BBIPa0OTKE OOIIEro pemeHUus] B COBMECTHOW ACSITENLHOCTH; CIyIIaTh MapTHEDA,
GbopMyIMpOBaTh U APTYMEHTHUPOBATH CBOE MHEHHE, KOPPEKTHO OTCTAaMBATh CBOIO
MO3UIMIO U KOOPAUHUPOBATH €€ C MO3UIMEH MapTHEPOB, B TOM YHCIIC B CUTYyallUH
CTOJIKHOBEHHSI MHTEPECOB; MPOAYKTUBHO pa3pemiaTh KOHGIUKTH HA OCHOBE yUETa
WHTEPECOB M TIO3UIIMH BCEX €r0 YYaCTHUKOB, ITOMCKA M OICHKH aTbTCPHATHUBHBIX
crioco00B pa3penieHus KOHPIUKTOB.

IIpeameTHbiMH  pe3yjbTaTamMu  ocBocHHS  OCHOBHOM  00pa3oBaTelbHOU
MIpOTpaMMbl OCHOBHOT'O OOIIEro 00pa30BaHMS SIBIISFOTCS:

1) dopmupoBaHue MNepBOHAYAIBHBIX CUCTEMATU3UPOBAHHBIX MPEACTABICHUN O
BEILIECTBAX, MX TMPEBPAIICHUSAX M NPAKTUUYECKOM IPUMEHEHUH; OBJAJCHUE
MOHSATUIHBIM anapaToM U CUMBOJIMYECKHUM SI3bIKOM XUMUHU;

2) oco3HaHHE OOBEKTUBHOM 3HAYMMOCTH OCHOB XMMHMUYECKON HAayKH KakK 0OJacTh
COBPEMEHHOI'0 €CTECTBO3HAHUSA, XMMHUYECKUX MPEBPAIICHUN HEOPTAaHUYECKUX U
OPTaHUYECKUX BEIIECTB KAaK OCHOBbI MHOTHX SIBJICHHM >KMBOM W HEXKHUBOU
MIPUPOJIBI; YTIIyOJICHUE TTPEACTaBICHUM 0 MaTeprUallbHOM €IMHCTBE MUPA;

3) oBiIageHWEe OCHOBaMHM  XHMHYECKOM  TI'PAaMOTHOCTH:  CIIOCOOHOCTBHIO
aHAIM3UPOBATh U OOBEKTUBHO OILICHUBATh >KW3HEHHBIC CUTYalluH, CBS3aHHBIC C
XUMUEH, HaBbIKaMU 0€30MacHOT0 OOpaIleHs] C BEIECTBAMH, UCIOJIb3yEeMbIMU B
MOBCEIHEBHON >KM3HU, YMEHHEM aHAJIU3UPOBATH U IJIAHUPOBATH AKOJOTHYECKHU
0e30macHoOe MOBEJIEHUE B 1IETIAX COEPEKEHUS 3I0POBbSI U OKPYKAIOIICH CPEeIbI;

4) popmupoBaHuEe YMEHUN YCTaHABIMBATh CBSI3U MEXKAY PeaIbHO HAOII0JaeMbIMU
XUMHWYECKMMH SIBIICHUSMU M TIPOLIECCAMU, IPOUCXOMIIIMMU B MHUKPOMMPE,
OOBSCHATh MNPUYMHBI MHOTOOOpa3usi BEIIECTB, 3aBUCUMOCTh HX CBOMCTB OT
COCTaBa U CTPOEHUS, & TAKKE 3aBUCUMOCTb IIPUMEHEHNS BELIECTB OT UX CBOMCTB;

5) npuobpeTeHre OmbITa UCMOJIB30BAHUS PA3IMYHBIX METOJOB U3yUCHUS BEIIECTB;
HAOJIOICHNUS 3a WX MPEBPAIICHUSIMU TPH MPOBEICHUN HECIOKHBIX XUMUYECKUX
HKCIIEPUMEHTOB C UCTIOJIb30BaHUEM JTA0OPATOPHOTO OOOPYAOBAHUS U PUOOPOB;

6) yMeHHE OKa3blBaThb NEPBYIO MOMOIIb NPU OTPABICHUAX, OXKOTaX U JPYrux
TpaBMax, CBSI3aHHBIX C BEIIECTBAMU U JIAOOPATOPHBIM 000PYI0BAHHUEM;



7) oBnaaeHue mpuéMamu pabOThl ¢ WHGPOPMAIMEH XUMHYECKOTO COJECp KaHMS,
MpeCTaBICHHON B pa3Hoi (popMme (B BUe TeKcTa, HopMyl, rpaduKoB, TAOIUIHBIX
JaHHBIX, cXeM, ¢oTorpaduii u 1p.);

8) co3maHue OCHOBBI AJis1 (POPMHUPOBAHUS MHTEpEca K PaCIIUPEHHUIO U YTITyOJICHUIO
XUMHYECKUX 3HAHUU U BBIOOpA XMMUHU KakK MPO(UIBLHOTO MpeaMeTa Py Mepexoie
Ha CTyNeHb cpeAHero (MOJHOro) obmiero obpa3oBaHus, a B JalbHEHIIEM W B
KadyecTBe cepbl CBOCH MPOoheCcCHOHAIBHON AeITeIbHOCTH;

9) ¢opMupoBaHUE TPEACTABICHUA O 3HAYCHUU XUMHUYECKOW HAYKU B PEIICHHUH
COBPEMCHHBIX JKOJIOTHUECKMX TMpoOjieM, B TOM 4YHCIE B MPEAOTBpAIICHUU
TEXHOTE€HHBIX U IKOJIOTHYECKUX KaTacTpod.

OcHOBHBIE IOHATHSA XMMHUH (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX IIPEICTABICHUN )
Buvinycknux nayuumces:

- ONHKCHIBaTh CBOMCTBA TBépI[BIX, KNIKHX, F33006p33HI>IX BCIICCTB, BBIACIIAA HX
CYIICCTBCHHBIC ITPU3HAKN,

-XapaKTCpU30BaThb BCIICCTBA II0 COCTABY, CTPOCHHUIO U CBOI‘/JICTBaM, YCTaHaBJIIMBATDb
IMPUINHHO-CJIICACTBCHHBIC CBA3HU MCKAY JAHHBIMH XAPAKTCPUCTUKAMUA BCUICCTBA,

- packpbiBaTh CMBICI OCHOBHBIX XMMHYECKMX TMOHATUM: aToMm, MOJEKYJa,
XUMHUYECKUW DJIEMEHT, MPOCTOE BEIIECTBO, CJIIOXKHOE BEIIECTBO, BaJIEHTHOCTb,
KCIOJIb3Y$s 3HAKOBYIO CUCTEMY XUMMUH;

- U300paxkaTh COCTaB MPOCTEUIIUX BEUIECTB C MOMOILBIO XUMHUUYECKUX (POPMYI H
CYIIHOCTh XUMHUYECKHUX PEAKIUI C TOMOIIBI0 XUMUYECKUX YPaBHEHHUI;

- BBIYHCJIATb OTHOCHUTCIBHYIO MOJICKYJIIPHYIO W MOJIIPHYHO MACChbl BCIICCTB, a
TAKKC MAaCCOBYIO OOJII0 XUMHNYCCKOT'O 9JICMCHTA B COCANHCHUAX ]

- CpaBHHUBATH I10 COCTABY OKCHbI, OCHOBAaHHA, KUCJIOTBI, COJIH;

- KJ1acCU(UIMPOBATH OKCUIBI U OCHOBAHMSI TI0 CBOMCTBAaM, KUCIOTHI M COJTM — IO
COCTaBY;

- OIKCHIBATh COCTaB, CBOWMCTBA W 3HaueHHE (B MPUPOJEC U NPAKTUUYECKOI
JEATEIIbHOCTH Y€JIOBEKA) MPOCTHIX BEIIECTB: KUCIOPOIa U BOJIOPO/IA;

- AaBaTb CPABHUTCIBbHYIO XapPAKTCPUCTUKY XUMHUUYCCKUX OJICMCHTOB U BaXKHCHMIIIMX
CO€)1HHCHPIﬁ €CTECTBCHHBIX CEMCHCTB IMICJIOYHBIX METAJIJIOB U I'aJIOTCHOB,

- MOJIb30BATHCS JTAOOPATOPHBIM 00OPY0BAHUEM M XUMUYECKOMN MTOCYI0M;

- TIPOBOJUThH HECJOKHBIE XUMHUYECKHE OMBITHI U HAOIIONCHUS 32 M3MEHEHUSIMHU
CBOMCTB BEIIECTB B MPOIIECCE MX MPEBPAICHUN; COOIOIATh MPaBUIa TEXHUKH
0e30MacHOCTH MPU NPOBEICHUN HAOIIOCHUI U OIBITOB;



- pasiimdyaTtbh 3KCIICPHUMCHTAJIBbHO KHCJIOTHI U IIIéJ'IO‘II/I, MOJIB3YsACh MHIAUKATOPAMU,
0CO3HaBaThb HGO6XOI[I/IMOCTI> CO6J'IIOI[CHI/IH MCp 0e301acHOCTH IIpu 06paHIeHI/II/I C
KHCJIOTaMH1 U IICJI09aMU.

Ilepuoanyecknii 3aKOH M MEPUOAMYECKAS CHCTEMA XHUMHYECKHMX JIeMEHTOB
. . MenaesneeBa. CTpoeHue BelecTBa.

Bbll’lyCKHuK Haydumcs.

- KIacCU(pUIMPOBATh XUMUYECKUE DIIEMEHTHI HA METAJUIbl, HEMETAJUIbI, JIEMEHTHI,
OKCHJIbI ¥ TUAPOKCUABI KOTOPBIX aM(pOTEPHBI, 1 HHEPTHBIC AIEMEHTHI (Ta3bl) IS
OCO3HAHHUsI BXXHOCTH YHOPSAJTOYEHHOCTH HayYHBIX 3HAHUN;

- packpbIBaTh CMBICI nepuoandeckoro 3akona /1. 1. Menneneesa;

- ONUCHIBaTh M XapaKTEpU30BaTh TAOIUYHYIO (DOpMY MEPUOAUYECKONW CUCTEMBI
XUMUYECKUX 3JIEMEHTOB;

- XapaKTCpU30BaTb COCTAB ATOMHBLIX AJCP U PaACHPCACICHHUC YHCJIa 9JICKTPOHOB 110
QJICKTPOHHBIM CJIOSIM  ATOMOB XHMHYCCKHX OJICMCHTOB MAJIbIX IICPHOIOB
HepI/IO,Z[I/I‘{eCKOﬁ CHUCTCMBI, a TAK)KC KaJIUA U KaJIbIMA,

- pasnuyaTh BHUABl XHMHYECKOW CBS3U: HOHHYI, KOBAJICHTHYIO, ITOJISIPHYIO,
KOBAJICHTHYIO HETIOJSPHYIO U METAIUINYECKYIO;

- u300pakaTh DJEKTPOHHBIC (POPMYJIBI BEIIECTB, OOPA30BAaHHBIX XMUMHUYECKUMU
CBSI3SIMHU Pa3HOTO BUJIA;

- BBISIBIIITH 3aBUCUMOCTH CBOMCTB BELIECTBA OT CTPOEHUS €r0 KPUCTALIMYECKOM
pem€TKy (MIOHHOM, aTOMHOM, MOJIEKYJISIPHOU, METaJUIMYECKOM );

- XapaKkTepu30BaTh XHWMHUYECKHE OJJIEMEHThl W HUX COCIAMHEHHS Ha OCHOBE
MOJIOXKECHHS DJIEMEHTOB B IEPHOINYSCKON CHCTEME U OCOOCHHOCTEH CTPOSHHUS HMX
aTOMOB;

- ONUCHIBAaTh OCHOBHBIE TIpeanoceuiku OTKpbiTus J[. WM. MenneneeBbim
MEPUOJNYECKOTO 3aKOHA W MEPUOJUYECKON CUCTEMBI XMMHYECKHUX 3JIEMEHTOB W
MHOTO00pa3HYI0 HAYYHYIO JIESITEIBbHOCTh YUEHOTO;

- XapakTepU30BaTh HAYYHOE W MHUPOBO33PECHUECKOE 3HAUYCHUE NEPUOIUYECKOTO
3aKOHA W MEPUOIMYECKON CUCTEMbI XUMUYECKUX 31eMeHTOB 1. 1. MeHeneena;

- OCO3HaBaTh HAay4yHbIE OTKPBITUS KaK pe3yibTaT JUIMTENIbHBIX HAOIIOACHUH,
OIIBITOB, HAYYHOU IIOJIEMUKHU, IIPEOJOJICHUSA TPYAHOCTEN U COMHEHUH.

MHorooOpasue XuMH4YECKHUX peaKkuui
Buinycxunux nayuumcs:

- OOBSACHATH CYTb XUMHUYCCKUX IIPOLCCCOB;



- Ha3bIBATb MIPHU3HAKH U YCIIOBUA IIPOTCKAHWA XUMHUYICCKUX peaKuHﬁ;

- YCTAHABJIMBATh ITPUHAJIEKHOCTh XUMUYECKOW PEAKIIUN K ONPENCIEHHOMY THUITY
10 OIHOMY U3 KJIaCCU(UKAIIMOHHBIX TPU3HAKOB:

1) mo 4ucily U cOCTaBy MCXOJHBIX BEIIECTB M MPOAYKTOB pEaKIUu (peakiuu
COCIMHEHUS, PA3JIOKEHUSI, 3aMEILICHHs] 1 OOMEHA);

2) TO BBIJICIICHUIO WM TOTJIOIICHUIO TEIUIOTHI (PEaKIMU 3K30TEPMUYCCKHE H
HAOTEPMUYECKHUE);

3) 110 U3MECHECHUIO CTCICHEW OKMCIICHHS XHUMHYECKHUX DJIEMECHTOB (OKHCJII/ITGJH)HO-
BOCCTAHOBHUTCJIBHBIC peaKHI/II/I);

4) mo oOpaTUMOCTH MpoIiecca (peakiuy oopaTuMbie 1 HEOOpaTUMBIE);
- Ha3bIBaTh (DaKTOPBI, BIUSIOMINE Ha CKOPOCTh XUMUYECKHUX PEAKITU;
- Ha3bIBaTh ()aKTOPHI, BIUSIONIAE HA CMEIIIEHUE XUMHUYIECKOTO PAaBHOBECHS;

- COCTaBJISITb YPABHEHUS DSJIEKTPOJIUTUYECKON AUCCOIMALMUA KHUCIOT, IIEJIOYEH,
COJICH; MOJHBIC U COKpAIIEHHBIC HOHHBIE YPaBHEHUS peakinii 0OMeHa; ypaBHEHHUSI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIU;

- TMPOTHO3UPOBATh MPOAYKTHl XMMHUYECKHUX peakuuid 1o (opmyiiaM/Ha3BaHUIM
HCXOJIHBIX BEIECTB; OMPENENsATh UCXOJHBbIE BellecTBa 1Mo ¢GopMmyrnam/Ha3BaHUSIM
MPOJYKTOB pPEaKIINH;

- COCTaBJIATb YPABHEHHSI PEAKIUH, COOTBETCTBYIOUIUX MOCIEAOBATEIbHOCTH
(«1eroyKey) nmpeBparieHuil HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB;

- BBIEBJIITL B IPOHCCCE OKCIICPUMCHTA IIPU3HAKH, CBUICTCIBCTBYIOIIHUC O
IMPOTCKAHUHU XUMHYECKOM PCaKInu;

- TOTOBUTH PACTBOPHI C ONPEIEIEHHON MACCOBOM I0JIEN PACTBOPEHHOTO BEILIECTBA;

- OIPCACIIATh XapaKTCp CpCabl BOJHBLIX PACTBOPOB KHCIIOT H IIIGJ'IO‘-IGﬁ 110
HN3MCHCHHUIO OKPACKHU MHAUKATOPOB,

- NPOBOAWUTH KAYECTBEHHBIC PEAKIMHU, MOATBEPKIAIOIINE HAJIUYHUE B BOIHBIX
pPacTBOpaX BEIIECTB OTACIbHBIX KATUOHOB U AHUOHOB.

MHorooopa3ue BemecTs
BblnyCKHMK Hayv¥umcs.

- ONpeAeNATh MPUHAIJICKHOCTh HEOPraHUYECKUX BEIIECTB K OJHOMY U3
W3YUYEHHBIX KJIACCOB/TPYII: METAJILI W HEMETaUlbl, OKCHIbl, OCHOBaHUS,
KHUCJIOTBI, COJIH,

- COCTaBJIATDH (l)OpMYJ'H:I BCIICCTB 110 UX HA3BAHUAM,



- onpeaciisiTh BAJICHTHOCTD U CTCIICHL OKUCJICHUS 3JICMCHTOB B BCHICCTBAX,

- COCTaBIATH (POPMyJIBl HEOPraHUYECKHX COCAMHEHUN 10 BAJIEHTHOCTAM H
CTETICHSM OKHCIICHUS 3JIEMEHTOB, a TaKXKe 3apsiaM MOHOB, YKa3aHHBIM B TaOJIHMIe
PaCTBOPUMOCTHU KUCJIOT, OCHOBAHUM U COJIEH;

- OOBSCHATH 3aKOHOMEPHOCTH U3MEHEHUS (PU3UYECKMX M XUMUYECKUX CBOMCTB
IPOCTBIX BEIIECTB (METaVIOB M HEMETANIOB) M MX BBICHIMX OKCHIOB,
00pa30BaHHBIX PJIEMEHTaMU BTOPOTO U TPETHETO MEPHOIOB;

- Ha3bIBaTh OOIIME XUMHUYECKUE CBOWMCTBA, XapaKTEpHbIC MJIA TPYII OKCHIOB:
KHCIIOTHBIX, OCHOBHBIX, aM(OTEPHBIX;

- Ha3bIBAaTb O6IHI/IG XUMHUYICCKHUC CBOﬁCTBa, XapaKTCPHLIC I KaXXKA0I'o0 U3 KJIIaCCOB
HCOPraHNYCCKHX BCIICCTB (I(I/ICJIOT, OCHOBaHHfI, COHGﬁ);

- IPHUBOAUTL IIPHUMCPLI peaKHHﬁ, IMOATBCPIKAAOIIUX XHUMUYCCKHUC CBOMCTBA
HCOPraHNYCCKHX BCIICCTB: OKCUIAOB, KHCJIOT, OCHOBAHUH U COHCﬁ;

- OIIPCACIIATDH BCIICCTBO-OKUCIIUTCIIb u BCIICCTBO-BOCCTAHOBUTCIIb B
OKHUCJIUTCIIbHO-BOCCTAHOBUTCIIbHBIX PCAKINAX ;

- COCTAaBJIATH AJIEKTPOHHBIN OalaHC (151 U3YYEHHBIX PEAKIIMiA) MO0 MPEIIOKEHHBIM
CXeMaM peaKkIui;

- OPOBOAUTH J1a0OPATOPHBIE OIBITHI, MOATBEPXKIAIOIIME XMMHUYECKHE CBOMCTBA
OCHOBHBIX KJIACCOB HEOPTaHUYECKNX BEIIECTB;

- TIPOBOAUTH JTA0OPATOPHBIC OIBITHI MO MOJYYCHUIO U COOMPAHUIO Ta3000pa3HbIX
BEIIECTB: BOJOPOJa, KHCIOPOAA, YIJIEKHCIOTO Tra3a, aMMHaKa; COCTaBIATH
YpaBHEHUS COOTBETCTBYIOIINX PEAKIIHM.

Conep:xanue y4eOHOI 0 npeaMeTa.
8 kiacc (68 4)

Paszgen 1. OcHOBHbIEe NMOHATHA XUMHH (YPOBEHb ATOMHO-MOJIEKYJISAPHBIX
npejacraBJaenunii) (51 4)

[Ipeamer xumuu. XuMUS KakK 4YacThb €CTECTBO3HaHMWsA. BemecrBa u ux
cBolicTBa. YucThie BemecTBa U cMecH. MeTo bl ITO3HAHNS B XUMHHU: HAOJIIOIEHHE,
skcriepuMeHT. [lpueMbl Oe3omacHo paboThl ¢ OOOpPYAOBAaHMEM U BEIIECTBAMHU.
Crpoenue rmiaMeHu.

Uuctele BemiectBa M cMecH. CHnocoObBI OYHMCTKM BEIIECTB: OTCTAMBaHHE,
bunbTpoBaHKE, BBIMAPUBAHUE, KPUCTAUIM3ALMS, TUCTWLIALUS. DuUnyeckue u
XUMHUYECKHUE SBJICHUSI. XUMUYECKHe peakiuu. [Ipu3Haku XUMMUYECKUX peaKkiuid u
YCJIOBUSI BOSHUKHOBEHUSI M TCUCHUSI XUMUYECKUX PEaAKIUH.

ATOMBI, MOJIEKYJIbI U MOHBI. BelecTBa MOJIEKYISIPHOTO U HEMOJEKYJISIPHOTO
ctpoenus. Kpucrammmaeckue u  amopdHbie BemecTBa. Kpucrammmueckue



pEILIECTKN: WOHHAs, aTOMHAasi U MOJIEKYJisApHas. [IpocTeie M CIIOXKHBIE BELIECTBA.
XUMUYECKUI HIEMEHT. MeTalibl U HeMeTaUulbl. ATOMHAas €JIUHUIA MAacChl.
OTHOcuUTENbHAs aTOMHAasi Macca. SI3bIK XMUMHH. 3HAKA XUMUYECKHX JIEMEHTOB.
3aKoH MOCTOSTHCTBA COCTaBa BelllecTBa. XuMuueckue (Gpopmyibl. OTHOCUTEIbHAS
MOJIEKYJIsIpHass Macca. KauecTBEHHbIH W KOJMYECTBEHHBIM COCTaB BEIIECTBA.
Boruncnenus no xumudeckum Gopmyiiam. MaccoBas 105151 XMMAYECKOTO 2JIEMEHTa
B CJI0KHOM BEILIECTBE.

BajnieHTHOCT, ~ XUMHUUYECKUX  3JeMeHTOB. OnpejgeneHue  BaJCHTHOCTH
JIEMEHTOB 10 ¢dopMynaM OWHApHBIX coenuHEeHHH. COCTaBICHHE XUMHUYECKHUX
dbopmy OMHAPHBIX COSAMHEHUH IO BaJICHTHOCTH.

ATOMHO — MOJIEKYJSIpDHOE Y4Y€HHE. 3aKOH COXPAHEHHS MAacChl BEIIECTB.
Kuzep m pesrenpHOCT M.B. JlomoHOcoBa. Xumudeckue ypaBHEHMs. THIIbI
XAMHUYECKUX PEaKIU.

Kucnopon. Haxoxnenune B npupoae. [loayuenue kucnoposia B nabopatopuu
Y IIPOMBINUIEHHOCTH. PU3nuecKkrue U XUMUYECKUE CBOMCTBA Kuciopoaa. ['openue.
Oxkcuppl. Ilpumenenune kucnopona. KpyroBopor kucimopoma B mpupoge. O30H,
altoTponus kuciopoja. Bo3ayx u ero cocras. 3amura aTMOCHEPHOTo BO3AyXa OT
3arpsi3HCHUU.

Bonopoa. Haxoxnenue B npupoae. [lonyuenue Bogopoaa B gabopatopuu u
MPOMBILIIIEHHOCTH. DU3nyeckue u XUMMHUYECKHUE CBOMCTBA Bojopona. Boapopon —
BOCCTAHOBUTEIb. Mepbl 0e30macHOCTH Npu padote ¢ BojopoaoM. Ilpumenenue
BOJIOPOJA.

Bopa. MeTtoasl onpeneneHusi cCoctaBa BOAbl — aHAIN3 U CUHTE3. Du3nyeckue
cBolcTBa BOJbl. Bonma B mpupose M crnocoObl €€ OUYMCTKU. Adpaiusi BOJBI.
Xumuueckne cBoMcTBa BoAbl. IIpumenenue Boael. Boma — pacTtBOpuUTEN®.
PacTBopumMocCTh BeniecTB B Bojie. MaccoBast 10151 paCTBOPEHHOTO BEIIECTBA.

KosmmuecTtBeHHble OTHOIIEHUs B XuMuM. KommyectBo BemecTtBa. Molb.
Mounspaas Macca. 3akoH ABorajpo. MomnspHbiii 00bemM ra3oB. OTHOCHUTETbHAS
MJIOTHOCTH Ta30B. OObEMHbBIE OTHOIIECHUS Ta30B IPU XUMUYECKUX PEAKIUAX.

Baxueimme Kiacchl HEOpPraHWYECKUX coeAuHeHud. OKCHIBI: COCTaB,
kinaccudukanya. OCHOBHBIE W KHUCJIOTHBIE OKCUABL. HoMeHknaTypa OKCHIOB.
Pu3nyecKrue U XUMUYECKHE CBOMCTBA, ITOJIyYEHUE U IPUMEHEHUE OKCUIOB.

I'unpoxcuasl. Knaccubukanus ruapokcunoB. OcuoBanusi. Coctas. [llenoun
U HepacTBOpuMble OCHOBaHUs. Homenknarypa. ®Pu3nMyecKne U XHUMHUYECKHUE
cBolcTBa OCHOBaHWW. Peakuus HeuTpanuszauuu. I[lonmyuyeHue u npuMeHeHuHe
OCHOBaHUN. AMGOTEPHBIE OKCUIBI U THIPOKCHU/IBI.

Kucnotel. CocraB. Knaccudukanus. Homenknatypa. ®dusmyeckue wu
XAMUYECKUE CBOMCTBA KUCIIOT. BBITECHUTENBHBIN PsiZi METAJLJIOB.

Comu. CoctaB. Knaccudukamus. Homenknatypa. Pusznueckue CBONCTBA
coneii. PactBopuMoCTh coneil B Bome. XuMudeckne cBoicTBa cosiei. CrocoOsbl
nosy4yeHus coisier. [Ipumenenue conen.

['eHeTnueckass CBSI3b  MEXKJY OCHOBHBIMH KJIACCAMM HEOPTaHUYECKUX
COCIMHEHUM.

JlemoHcTpaum.



O3HakoMJIeHHE C O0pa3laMHu MPOCTHIX M CIOXKHBIX BemecTB. CrocoOb
OUYMCTKH BEIIECTB: KPUCTAIUIU3AIINS, TUCTHUIISALINS, XpoMaTorpadusi.
OMBITHI, MOATBEPKIAIOIINE 3aKOH COXPAHECHHS MACChl BEIIIECTR.

[Tomydyenne u coOupaHHE KHCIOPOAA METOJAOM BBITECCHCHHSI BO3AyXa M
BOJIbl. OTIpeiesieHre cocTaBa BO3AyXa.

Konnexyusa negpmu, kamennoeo yens u npooyKmos ux nepepabomxi.
[Tonyuenune Bojoposa B anmapate Kurma, mpoBepka BOA0opoJia Ha YHUCTOTY,
TrOpeHHe BOJ0POaa, COOMpPaHUE BOJOPOAA METOJAOM BBITECHEHMs BO3JlyXa U
BOJIBL.

Awnanmus Boasl. CHHTE3 BOJIBL.

3HaKOMCTBO ¢ oOOpa3llaMd OKCHAOB, KHCJIOT, OCHOBAaHUW H COJICH.
Helirpanuzarus ménoun KUcaoTOW B MPUCYTCTBUU HHIUKATOPA.

JlaGopaTopHblie ONbITHI.

PaccmoTtpenue BelecTB ¢ pa3inyHbIMU (U3NYECKUMU CBOMCTBAMH.
Pa3nesenne cmecu ¢ MOMOIILIO MarHuTa.

[Tpumepsl GU3NUECKUX U XUMUYECKHUX SIBJICHUM.

Peakuun, WITIOCTPUPYIOIIME OCHOBHBIE MPU3HAKH XapPAKTEPHBIX PEAKIIHH.
Paznoxenne ocHoBHOTo Kapoonata meau (11).

Peaknus 3aMeleHNs] MEIN KEIE30M.

O3HakomileHHE ¢ 00pa3lamMu OKCUIOB.

B3aumopeiictBue Bogopoaa ¢ okcuuom meau ().

OMnbIThI, MOATBEPKIAIOIINE XUMUYECKHE CBOMCTBA KUCIIOT, OCHOBAHUM.

IIpakTnyeckune padoTbl

[IpaBuna TexHUKHM OE€30MACHOCTU MpU padoTe B XMMHUYECKOM KaOWHETE.
O3HakomIIeHHE € Ja00PaTOPHBIM 000PYAOBAHUEM.

Ounctka 3arps3HEHHON OBAPEHHOM COJI.

[TomydyeHne U CBOKMCTBA KUCIOPOAA

[Tosyuenue BOIOPOJa U U3YUEHHUE €TO CBOMCTB.

[IpuroToBneHue pacTBOPOB COJIEM C ONPENEIEHHOW MacCOBOM JOJIEU
pPacTBOPEHHOTO BELIECTBA.

Pemenne sKcnepUMEHTAIBHBIX 3a1ad 0 TeMe «OCHOBHBIE KJIACCHI
HEOPTaHUYECKUX COCTAUHEHUIN.

PacuerHble 3agaun:

Brruncienre oTHOCUTENIbEHON MOJIEKYJISIPHOM MacChl BeliecTBa 1o Gopmyire.

Brruncnenrne MaccoBoil JOJIM 3JIEMEHTA B XUMHUYECKOM COEUHECHUMU.

VYcranoBnenue mnpocreimmel GopMysbl BEIIECTBA MO MAacCOBBIM JOJSM

DJIIEMEHTOB.

Haxoxieane MaccoBoy 101 PaCTBOPEHHOTO BEIIECTBA B pACTBOPE.

Brruncnenue Maccbl paCTBOPEHHOTO BEIIECTBA M BOABI U MPUTOTOBJICHUS

pacTBOpa ONpeaeIEHHONW KOHIIEHTPAIlUH.

OOBEMHBIE OTHOIIICHUS Ta30B NMPU XUMUUECKUX PEAKIIHIX.

Beruucnenns mo XMMUYECKUM ypaBHEHHUSM MacChl, 00béMa U KOJUYECTBA

BEILIECTBA OJHOTO M3 MPOAYKTOB PEAKIIMH 10 MAcCe€ MCXOAHOTO BELIECTBA,
10



00BEMY WM KOJHMYECTBY BEIIECTBA, COAEPIKAILETO ONPEAENEHHYIO TOJIO
MIPUMECEN.

Paznean 2. Ilepuoagnyecknii 3aK0H U NEPUOANYECKAST CHCTEMA XUMHUYECKHX
yj1eMeHTOB /I.U. MenaeneeBa. Ctpoenne aroma. (7 4.)

[lepBbie MOMBITKM KiIacCU(PUKAIIMM XUMUYECKUX dJeMeHTOB. I[loHsatue o
IPYIIAaX CXOAHBIX 3JIEMEHTOB. ECcTeCTBEHHBIE CEMENCTBA LIEJIOYHBIX METAJUIOB U
rajgoreHoB. bnaropoanesie raspl. Ilepmoamueckmii 3axkon JI.JI.Menneneesa.
[lepmonuueckass cucTeMa KakK €CTECTBEHHO — HaydyHOe KiaccHu(UKaIus
XUMUYECKUX DJIEMEHTOB. TaOnuunas ¢opma MpeacTaBieHUs Kiaccupukanuu
xuMuueckux aneMmeHToB. Crtpykrypa Tabmuisl «llepuomuyeckas cucrema
xumuueckux snemeHToB .M. MenaeneeBay (kopotkas ¢opma): A- u b- rpymisl,
nepuoibl. GU3NYECKUN CMBICIH MOPAIKOBOrO 3JIEMEHTA, HOMEpPa Mepruoaa, Homepa
Ipynmsl (U1t 2JIEMEHTOB A-TpyTI).

CtpoeHue artoma: fapo U DJIEKTpoHHass o0Oosouka. CocTaB aTOMHBIX SEP:
MPOTOHBI U HEUTpOHBI. M30TOmbl. 3apsi aTOMHOTO $7ipa, MAacCOBOE YHCIIO,
OTHOCUTENbHAsT aTomHass Macca. CoBpeMeHHas (OPMYJIHpPOBKA  TOHSTHS
«XHUMHUYECKHM SJIEMEHTY.

OnexkTpoHHass 000JOYKa aToMa: TMOHATHE 00 DJHEPreTUYECKOM YpPOBHE
(9NIEKTPOHHOM CJIOE), €r0 EMKOCTH. 3aIlOJIHEHHE JJIEKTPOHHBIX CIIOEB y aTOMOB
AJIEMEHTOB TIEPBOrO0 — TpeThero TmepuoaoB. CoBpemeHHas (HOPMYIHPOBKA
MEPUOANYECKOTO 3aKOHA.

3HaueHue nepuoandeckoro 3akona. Hayunele nocrmxenus .M. Menneneena:
WCIIPABJICHUE OTHOCUTENIbHBIX aTOMHBIX Macc, MpeACKa3aHue CYIIECTBOBAHUS
HEOTKPBITBIX  JJIEMEHTOB,  MEPECTAHOBKM  XUMHUYECKUX  DJIEMEHTOB B
nepuoanueckon cucreme. JKusup u nestensHocts .. Menaeneena.
JdeMoHCTpauu:

e ®du3nueckue CBOMCTBA IIECIOYHBIX METAJIIIOB.

e BsaumogeiicTBue okcuaoB Harpusi, maraus, (ocdopa, cepel ¢ BOIOM,
UCCIIEIOBAHUE CBOMCTB MOJYyUYECHHBIX MTPOITYKTOB.

e BsammozeiicTBue Hartpuss W Kaiuuss ¢ Bojgod. Du3znueckue CBOWCTBA
rajoreHoB. B3anmoencTBre amtoOMUHMS C XJI0POM, OPOMOM U HOJIOM.

Paznen 3. Ctpoenue BemecTna. (9 4.)

DNEKTPOOTPULIATEILHOCTh ~ XMMHUYECKUX  3JIEMEHTOB. (OCHOBHBIE BHJbI
XUMHUUYECKOIN CBSI3U: KOBAJICHTHAs HEMOJISIpHAsl, KOBAJICHTHAS MOJISIpHAS, MOHHAS.
BajleHTHOCTh 3JIEMEHTOB B CBETE€ SJEKTPOHHOW Teopuu. CTENEeHb OKHUCIEHUS.
[IpaBuna ornpeneneHus: CTENEHEeN OKUCIICHUS SJIEMEHTOB.

JdeMoHCcTpanuu:
CornocrapiieHre (PUBHKO-XUMUYECKUX CBOMCTB COCIMHEHUN C KOBAJECHTHBIMU U
WOHHBIMU CBSI3SIMHU.

9 kiacc (68 4)
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Paznen 1. Muoroo6pasue xumuueckux peaxkuuii (15 4).

Knaccudukanus XuMHUUEeCKUX peakIUil: peakiiMi COCIUHEHHUS], Pa3I0KEHUS,
3aMmeleHus, ooMeHa. OKHCIUTENbHO-BOCCTAHOBUTEINIbHBIE peakiuuu. OKUCIUTEb,
BOCCTAHOBUTENb, MPOLECCHl OKUCICHHS W BoccTaHOBIeHuA. (CocraBieHue
YPaBHEHHUI OKHCJIHTEIBHO -BOCCTAHOBHUTENBHBIX PEAKLIHUNM C MOMOIIBI METOJa
AJIEKTPOHHOTO OaliaHca.

TeroBble  3PdeKTbl  XUMHUECKMX  peakuuid. ODK30TepMHUECKHE U
DHAOTEPMHUYECKHE pPEAKIMU. 1epMOXMMHUYECKHE ypaBHEHMs. Pacuersl 1o
TEPMOXHUMUYECKAM YPABHECHUSIM.

CKOpOCTh XMMHYECKHMX peakiuil. DakTopbl, BIMIIOLME HA CKOPOCTH
XUMHYECKUX peakuuii. [leppoHayanbHOE NpeIcTaBiIeHUE O KaTalus3e.

Obpatumsbie peakiuu. [IoHsATHE O XUMUYECKOM PaBHOBECHUH.

XHAMHUYECKUE PEAKIIMM B BOJHBIX PACTBOPAX. DJIEKTPOIUTHI U HEATEKTPOJIMUTHI.
Nonbl. Katnonsl u aHuoHsl. ['uapaTHas Teopusi pacTBOPOB. DIIEKTPOJIUTAYECKAS
JUCCOIIMAITNST KUCTIOT, OCHOBaHWM U coiieil. CrnaOble W CUIIbHBIE DJICKTPOJIUTHI.
Crenenp pauccouumanuu. CreneHb aucconuanuu. Peaknuu HMOHHOTO OOMeEHa.
VYcnoBusi TedeHUsT peakuuii HOHHOTO OOMEHa /0 KOHIA. XMMHYECKHE CBOMNCTBA
OCHOBHBIX KJIACCOB HEOPTaHWYECKUX COCJUHEHUN B CBETE MpEACTaBICHUN 00
AIEKTPOJUTUYECKON  JUCCOUMALMU U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuit. [IoHATHE O TUAPOIIU3E COJIEH.

JlemoHcTpanum:
e [IpuMepsl 3K30- U SHIOTEPMUYECKUX PEAKIUN.
e Bi3auMojelicTBHE IMHKA C COMTHON M YKCYCHOM KUCI0TOM. B3anmopaencraue
IPaHyJIMPOBAHHOIO IMHKA U UHKOBOU MBUINA C COJITHOM KUCIOTOM.
e BzaumonerictBue okcuma wMeau (II) ¢ cepHoit kucnotoil pasHOU
KOHIICHTPALIMU MIPU PA3HBIX TEMIIEPATypaxX.
e ['OopeHune yriisi B KOHIEHTPUPOBAHHOM a30THOM KHCIIOTE.
e ['OopeHue cepbl B pacIUIaBIICHHOW CEJINTPE.
e lcnbiTaHne pacTBOPOB BELIECTB HA AJIEKTPUUYECKYIO IIPOBOJAUMOCTb.
e JIBU>KEHHE MOHOB B JJIEKTPUUECKOM IOJIE.
IIpakTyeckue padoThbI:
e lI3yueHne BIMAHUS YCIOBUM MNPOBENCHUS XMMHUYECKOM peakiuu Ha €€
CKOPOCTb.
e PemieHnue 3KciepuMeHTaIbHBIX 3a7a4 1o TeMe «CBOMCTBa KUCIOT, COJIeH U
OCHOBAHUU KaK JIEKTPOIUTOB)
JlaGopaTopHbIe ONBITHI:
Peakiuun oOMeHa MeXy pacTBOpaMH JIEKTPOJIUTOB
PacuerHble 3agaun:
Brruncienust o TepMOXUMHYECKUM YPAaBHEHHUSIM PEAKIIUMN.

Pa3znen 2. Muorooopasue Bemects (43 4)
Hemerannel. T'amorensl. IlosiokeHne B NEPUOAUYECKOM  CUCTEME
XMMHUYECKUX JJIEMEHTOB, CTPOCHME HX aroMoB. HaxoxnaeHue B mpupoge.
Ou3nyecKkne U XHMHUYECKUE CBOMCTBA rajioreHoB. [lonmyueHne m nmpuMeHeHue
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rajgoreHoB. Xiop. Pu3nyeckue U XUMUYECKHE CBOMCTBA xiyopa. IIpumenenue
xyopa. Xnopooaopoa. @Pusznueckue cporictBa. [lomyuenue. ConsiHasg KUCIIOTa U
e€¢ conu. KauecTBeHHas peakius Ha XJOPUI-UOHBI. Pacrno3HaBaHue XJIOPUIOB,
OpOMUIOB, HOJUIOB.

Kucnopon u cepa. Ionoxenne kucnopoaa u cepsl B [IICXI, cTpoeHue ux
atomoB. Cepa. Amnorponusi cepbl. PU3NYECKHME W XHUMHYECKHE CBOMCTBA.
Haxoxnenue B npupogne. [Ipumenenue ceprel. CepoBonopon. CepoBoaopoaHas
KHCJIOTa U ee coiau. KauecTBeHHas peakuus Ha Cyiab(ua-uoHbl. OKCHUZ Cepbl
(IV). ®usnueckne n xumudeckne cBoicTBa. [Ipumenenue. CepHHCTas KHCIIOTA U
ee comm. KauectBennas peakmnusi Ha cynbdut-uonsl. Oxcun cepol (VI). Cepras
KHUCTOTa. XMMUYECKHE CBOICTBA pa30aBIEHHON M KOHIICHTPUPOBAHHOM CEpHOI
kucnoTel. KauecTBeHHast peakiusi Ha cCynb(ar-noHbl. XUMHUYECKUE pEeaKluH,
JeXallue B OCHOBE TMOJYYEHHUS CEPHOM KHCIOThl B IPOMBIIUIEHHOCTH.
[IprumeHeHne CepHOU KUCIIOTHI.

Azot u ¢ocdop. INonoxenue azora u dochopa B [ICXI, crpoenne ux
aTOMOB. A30T, pU3NUECKHE U XUMUYECKHE CBOWCTBA, MOJYy4YECHUE U PUMEHECHHE.
KpyroBopot azota B npupojie. AMMHaK: (pU3NUECKHE U XUMUYECKHUE CBOMCTBA,
noiayyeHue u npumeHeHue. Conu aMMOHUs. A30THasg KUCIOTa U €€ CBOWCTBA.
OKuCIUTENbHBIE CBOMCTBA a30THOM KUCHOTHI. [lomydeHue a30THOW KHUCIOTHI B
nabopaTopuu. XUMHUYECKUE PEaKINH, JIekKAIIHe B OCHOBE IMOJTYYEHHUS a30THOMN
KHUCJIOTBl B IIPOMBINIIEHHOCTU. [IpuMeHenune azoTtHoM KucioTel. Col a30THOU
KHCJIOTBI U UX IPUMEHEHHE. A30THbIE YI0OpEHUSI.

®docdop. Amnorpornust pochopa. dusnyeckue M XUMHUYECKUE CBOMCTBA
dochopa. Oxcung dochopa (V). OprodochopHas Kuciora M €€ COJIH.
docdopHbIie YI00pEHHUS.

Yranepon u kpemuui. llomoxenne yranepoma m kpemHus B IICXD,
CTpOEHHME MX aToMoOB. Yriepoa. Amiorponus yraepoja. Pusnueckue Hu
XUMHUYECKHUE CBOMCTBa yriepoaa. AjcopOuus. YTapHbIi ra3, CBOHCTBa U
bu3HoIOrnYecKoe ACUCTBUE HA OPTraHu3M. YTJICKUCIIBINA Ta3. YToibHas KUCIOTa
u ee conu. KauecTBeHHbIe peakiuu Ha kapOoHaT-uoHbL. KpyroBopoT yriaepoja B
npupoze. OpraHn4ecKkrue COeIMHEHNS YIIIepoaa.

Kpemnuii. Oxcun kpemuus (4). KpemaueBas kuciora u ee conu. Cmekio.
Llemenm.

Merannsl. [Tonoxenne metamios B [ICXO JI.M.MenneneeBa, cTpoeHne X
aTOMOB. Merannnueckast cBsA3b. PU3MUECKHE CBOMCTBA MeETalmiaoB. Psan
AKTUBHOCTH METAUIOB. XUMHUYECKHE CBOMCTBAa MeTa/ioB. OOmIme crocoOnl
nonyyeHuss MetaimioB. CrimaBbel MeTtauioB. lllenmouneie Metamnel. [lonoxkenue
HICJIOYHBIX METAJUIOB B MEPUOJMYECKONW CHCTEME, CTPOEHUE HX aTOMOB.
Haxoxnenune B mpupone. MarHui M KaibUHMM, WX BaXKHEUIIME COCIUHCHUA.
XKecTkocTh BOJBI U CIOCOOBI €€ yCTPaHEHHUS.

Amomunuil. [TosoxkeHue anoOMuHUS B IEPUOJANYECKON CUCTEME, CTPOCHHE
ero aroma. Haxoxnenue B mnpupone. PU3MUECKME U XHMHUYECKUE CBOMCTBA
amroMuHUA. AM(POTEPHOCTh OKCHJIa U THIPOKCUIA AITFOMUHUSL.
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Kenezo. Ilonoxenue xeneza B MEPUOJUYECKON CHUCTEME, CTPOEHHUE €r0

atoMa. Haxoxnenue B npupoje. @Pu3nveckne 1 XUMUYSCKUE CBOWCTBA JKele3a.
Baxxueiiime coequHEHMs Kene3a: OKCHUIbI, THApOKCcUasl U conm xenesa (1) u
xenesa (111). KauectBeHHBIE peakiiuy Ha HOHBI.

JdeMoHCTpanuu:

dusnyecKre CBOMCTBA IaJOr€HOB.

[TonydeHnue XJI0pOBOIOPOIA U PACTBOPEHHE €TO B BOJIE.

AnnotponHsle Momudukanuu cepbl. OOpasibl MPUPOAHBIX CYJIb(YHUIOB U
CyJb(aToB.

Ilonyyenne ammumaka M €ro pacrBopeHue B Boje. (O3HaKOMIIEHHE C
oOpasiamu MpUPOIHBIX HUTPATOB, hocdaTos.

Mopenu KpUCTaUIMYECKHX PEIIETOK anMmasza U rpadura. 3HAKOMCTBO C
oOpa3laMu NpUPOIHBIX KapOOHATOB M CUIIUKATOB

3HAKOMCTBO C oOOpasllaMyd BaXXHEHIIUX COCIUHEHUN HaTpusi, Kaus,
IPUPOAHBIX COCAVMHEHUN KaJIbLMs, pyAaMH Kele3a, COCAUHEHUSIMU
QIIOMUHUA. B3auMmonelcTBUE MIEIOYHBIX, IEJIOYHO3EMENBHBIX METAJUIOB U
QIFOMUHUSA ¢ BoAoW. CikUranue xees3a B KUCIOPOJAE U XJIOPE.

IIpakTnyeckne padoThbI:

[TonydeHue COITHON KUCIOTHI U N3yYEHHE €€ CBOMCTB.

Pemenue sxcniepuMeHTanbHbIX 331a4 o teme «Kucnopon u cepa»
[TonyueHne aMMHaKa U U3y4YE€HHE €T0 CBOWCTB.

[Tonyuenne okcuna yriepozaa (V) u nusyuenne ero cBoiicts. PacnoznaBanue
KapOOHATOB.

Pemienne »sKkcnepuMEHTANbHBIX 3alad Mo TeMme «MeTauibl U UX
COEJIMHEHUSD.

JlaGopaTopHbIe ONbITHI:

BriTecHeHue rajioreHaMu JApyT Apyra U3 pacCTBOPOB UX COSTUHEHUM.
KauectBennble peakiuu cynbduna-, cyiabGut- U CynbdpaT- HOHOB B
pacTtBope.

O3HakoMIIEHHE ¢ 00pa3IiaMu Cepbl U €€ MPUPOTHBIMU COCTUHCHHUSIMHU.
B3anmopeiicTBue cojiel aMMOHHMS CO IIEJIOYaMH.

KadecTtBenHbie peakiiuu Ha KapOOHAT- U CUITUKAT- HOHBI.

KauecTBeHHas peakuys Ha yIrIeKUCIBINA ras.

N3ydenune oOpasioB meTamuioB. BzaumopeiicTBue MeTallIoB ¢ pacTBOpaMu
coseii. O3HAKOMJIEHHWE CO CBOMCTBAMU M TPEBpAICHUSIMU KapOOHATOB M
TUAPOKAPOOHATOB.

[Tomy4yeHnue THIPOKCUIA ATIOMUHUS U B3aUMOJICUCTBUE €TO C KUCIOTAMH H
menoyamu. KauecTBennsle peakuuy Ha MoHHI Fe?* n Fe3*

Pacuernbie 3a1aun:

Brruncnenus 1o XuMHU4eCKUM YpPaBHCHHAM MACCHI, 00BEMa MIIM KOJIMYECTBA

BCIICCTBA OJHOTO U3 MMPOAYKTOB PCAKIIHUH 110 MAaCCC€ NCXOAHOI'0O BCIICCTBA, O6’BéMy
HJIN KOJIMYCCTBY BCIICCTBA, COACPIKALICTO OHpe,HeJIéHHYIO JOJIIO HpI/IMeCCﬁ.
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Pasnen 3. Kparkuii 0630p BaxKHeHIIMX OPraHN4YeCKUX BewecTs (9 1)

[Ipenmer opranudeckod xumuu. Heopranmyeckue U OpraHUYECKHUE
COEJIMHEHHUS. YTIIepOoJl — OCHOBA KU3HU Ha 3emie. OCOOEHHOCTH CTPOCHHUS aToMa
yriiepoa B OpPraHMYECKUX COEAUHEHUSX.

Yraesogoponsl. llpenenbHble yriaeBogopoasl. MeTaH, 3TaH, NOpONaH —
MPOCTEHIINE MPEICTABUTENN MPEACIbHBIX  YIUIEBOAOPOAOB. CTPYKTypHBIE
dbopMysbl  YIiIeBOJOPOAOB. ['OMOIOTMUECKHM psiJl MPEACNbHBIX YIJIEBOIOPOIOB.
['omonoru. ®@u3nyecKkne U XMMHUYECKUE CBOWCTBA MPEIEIbHBIX YIIIEBOAOPOJIOB.
Peakinuun ropenuss u 3amemieHus. HaxoxaeHne B OpUpoJe MpelelbHBIX
yraeBoaopoaos. [I[puMenenne MeraHa.

HenpenenbHble  yriaeBOAOPOAbl.  OTWICHOBBIM  psAl  HENPEACIbHBIX
yII€BOAOPOAOB. DTHIIEH. PU3NYECKHE U XUMUYECKHAE CBOMCTBA ITUJICHA.

ALICTUIIEHOBBIN PsIi HENPENENBbHBIX YTIEBOXOPOaOB. AnetuneH. CBolcTBa
anertwieHa. [I[puMeHeHne aneruieHa.

[TpousBogubie yriaeBoaopoaoB. Kpatkuii 0030p opraHnYecKux COEIUHEHMIA:
OJTHOATOMHBIE CIUPTHI, KapOOHOBBIE KHCIOTBHI, CIIOKHbIE DS(UPBI, KUPBHI,
yIJI€BOJIbl, AMUHOKHUCIIOTHI, 0eNKU. PoJib OeIKOB B OpranusMe.

[IonsiTHE O BBICOKOMOJIEKYJISIPHBIX BemecTBax. CTpyKTypa IOJIHMEPOB:
MOHOMEp, IOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb NojauMepu3annd. [lonustuies,
HOJIATIPOIIWIIEH, MTOJIMBUHUIXJIOPUL.

JlemoHcTpanum:

Mogenu MOJIEKYJl OPraHMYECKHX COCIMHEHWW. ['opeHue yrieBogopoaoB M
oOHapy>KeHHE NPOAYKTOB HX TropeHus. KadecTBeHHas peakuus Ha 3STUJIEH.
[lonyuenne stuiieHa. PactBopenme sTminoBoro cnupra B Boae. PacTBopeHue
IJIMLEPUHA B BOJE.

[TomydyeHue u CBOMCTBA YKCYCHOW KUCIOTHI. MccrneqoBaHue CBOWMCTB KUPOB:
PacTBOPUMOCTB B BOJE U OPIrAaHUYECKUX PACTBOPUTEIISX.

KauecTBeHHBIE peaky Ha TIIFOKO3Y M KpaxMall.

O3HakoMiIeHHE C oOpa3uaMu HU3JEIMi U3 MOJIMATHIICHA, MOJIMIIPOIUIICHA,
MOJMBUHUIIXJIOPU/IA.

[Ipaktuueckue pabOTHl CrpyNIUPOBaHbI B OJIOKM — XUMHYECKUE
IIPaKTUKYMBI, KOTOpBIE CIIy’)KaT HE TOJIBKO CPEICTBOM 3aKpEIUICHUS YMEHUH M
HABBIKOB, HO TAK)KE U CPEJICTBOM KOHTPOJIS 32 KAYECTBOM UX C(HOPMHUPOBAHHOCTH.

B aBTOpCKYI0 MpOrpaMMy BHeCEeHbI HEKOTOpPbIe H3MEHEHUSsI.
Pe3epBHOe Bpemst (3 yaca) UCIIOIB3YETCsl CJICIYIOMMUM 00pa3oM:

e 1 yac — Ha mpoBeneHUe 000OIIaroIIero ypoka mno teme «llepBoHauaabHbie
XUMHUYECKUEC TTOHSITHUSD)

e 1 wac - Ha pemeHue pacueTHbIX 3amad «Haxoxmenme mMaccoBoW m0nv
PacCTBOPEHHOTO BEIECTBA B pacTBOpE. BhIUmcClIeHne MacChl PaCTBOPEHHOTO
BEIIECTBA W BOJBI [IJI1 TPUTOTOBICHUS PacTBOpa  OIpPEACIICHHON
KOHIICHTPAITUI

e 1 yac — Ha mpoBeeHNEe UTOTOBOTO TECTUPOBAHMSI 32 KypC XMMHUU 8 Kilacca
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OO0ocHOBaHMe: TpPU HM3YYECHHHM HA3BAaHHBIX TEM HEIOCTATOYHO BPEMEHU IS
poBeleHUs] O00OOMIAIONIMX YPOKOB W YPOKOB IO PEHICHUIO PAacU€THBIX U
KAueCTBEHHBIX 3a7la4, a YPOKM HTH HEOOXOJUMBbI, TaK KakK HampaBjeHbl Ha
peanu3alri0 BaXKHEWIIMX TpeOOBaHWM K 3HAHUSM YYalluXxcsl — MpPUMEHEHHE
noyry4eHHbIX Y'Yl Ul BBIIOJHEHUS TPEHUPOBOYHBIX YIPAKHEHUH U IIOATOTOBKE
K KOHTpOJBHON pabore. OOoOmIarolee TECTUPOBAHUE TIO3BOJIIET BBISBUTH
CTEIICHb OBJAJCHUS YYallMMHCS 3HAaHHUSIMU [0 OCHOBHBIM BOIIpOCAaM Kypca
OPraHUYEeCKON XUMHUH; TOTOBHOCTH K caade [ MA mo xumuu.

@opMyJIMpOBKAa HA3BaHMM pPA3IeIOB H TEM COOTBETCTBYET aBTOPCKOU
nporpamMme. Bce mpakTudeckue padOThl, TEMOHCTPALMH, Ja0OPATOPHBIE OMBITHI
B35THI U3 POrpaMMbl Kypca xumuu 1t 8-9 kitaccos aBropa H.H. I'apa.

TeMaTn4yeckoe IVIAHKPOBAHKE C YKA3aHUEM KOJHUYECTBA YACOB, 0TBOJAMMBIX
HA 0CBOCHME KAKI0M TeMBbI.

Ne Pa3nesbl, TeMbl Konnu. XapakTepucTHKAa OCHOBHBIX BH/10B
n/n 4acoB AeATeTbHOCTH YUYeHHKA
(Ha ypoBHe y4eOHBIX AelCTBHI)

Pa3nea 1. OcHOBHBIC NOHATHS XMMHH (YPOBEHb AaTOMHO-MOJICKYJISAPHBIX
npeacrapjenuii) (51 1)

1 Tema 1. IIpeamer 6 yacoB | Pasnuuate mpenMeTbl M3YyYEHHUs €CTECTBEHHBIX
XUMUH Hayk. HaOmonmaTte cBOlCTBa BEIIECTB H  UX
WU3MEHEHHUS B XO/1€ XUMHUYECKUX pEaKUUi. YUUTbCs
MIPOBOAMTH XUMUYECKUH 3KkcriepuMeHT. Cobmoaarh
npaBuia TEXHUKM Oe3omacHocTH. OKa3bIBaTh
MEPBYIO TOMOILb IPU OTPABICHMSX, OKOTax U
TpaBMaX,  CBSI3aHHBIX C  pEakTUBaMU U
mabopaTOpHBIM 000pYyIOBaHHWEM. 3HAKOMUTHCA C
71a00paTOPHBIM 000pyI0BaHUEM. N3y4ats
CTpOCHHE IUIAMEHHU, BBIABUTAs TUIOTE3bl U
IIpoBepsii MX  DKCIHEpUMEHTalbHO. Pasnnuars
MOHSTUS «YUCTOE BELIECTBO» U «CMECh BEILECTBY.
VYMeTh pa3nendarb CMECH METOJaMU OTCTauBaHUS,
¢bunbTpoBaHUS M BblapuBaHus.  Paznuuarh
¢busnyeckue U XUMHUYECKHe sBIeHUs. OmnpenensaTh
IIPU3HAKK XMMHUYECKUX peakiui. OUKCHpOBaTh B
TeTpaau HaOIIOAaeMble NPU3HAKA XUMUYECKHUX

peakuui
2 Tema 2. 74yacoB | PaznmuuaTth  MOHATUA ~ «@QTOM»,  «MOJIEKYJIay,
[TepBonavasibHBIE «XUMHYECKHM DIIEMEHT», <MOH», «JIEMEHTAPHBIE
XUMHYECKHE TTOHATHUS. yacTulibDy.  Pa3znuuaTe  MOHATHS — «BELIECTBA

MOJIEKYJISIPHOTO ~ CTPOEHHUS» U «BELIECTBa
HEMOJIEKYJIIPHOTO  CTpOEHUsD». DopMynupoBaTh
ornpezeneHue MOHSTHS «KpUCTAITNYECKUE
peméTkny. OOBACHATH 3aBHCUMOCTH  CBOMCTB
BElIeCTBa OT TUIIA €r0 KPUCTAININYECKONW PEeIETKH.
OnpenensaTb OTHOCUTENBHYIO AaTOMHYK —Maccy
3JIEMEHTOB M BAJIEHTHOCTb 3JIEMEHTOB B OMHAPHBIX
coequHeHusAX. Onpenensarb cocTaB IPOCTEHIINX
COEJMHEHUH 110 UX XUMHUYECKUM (popMynam
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Tema 3. BajeHTHOCTD
XUMHUYCCKHUX DJICMCHTOB

8 Jacon
(7+1
qac
pesepn
HOE
BpEM:1)

CocrtaBnarh (HopMyabl OMHAPHBIX COSTUHEHUN TIO
U3BECTHOM BAJIGHTHOCTH 3JIeMEHTOB. M300paxkaTsh
IIPOCTEHIINE XUMUYECKUE PEAKUUU C IOMOILBIO
XMMHUYECKUX ypaBHEHHMU. Pa3nnuare nNOHATHS
«UHAEKC» U «K03(DPULIMEHT»; «CcXeMa XUMHUYECKOM
peakuuu» U «ypaBHEHUE XUMMUECKOH DPEaKIUM».
PaccuuThIBaTh OTHOCHUTENBHYIO  MOJEKYJSAPHYIO
maccy 1o ¢Qopmynam BemecTB. PaccuMTHIBATH
MacCOBYI0  JIOJII0 XHMHYECKOIO JJIEMEHTA B
COCUHEHUU. VYcraHaBiuBaTh IpocTenime
dopMynbl  BEHIECTB 10  MAacCOBBIM  JOJSIM
anemeHToB. [lonmb3oBaThest  mHGOpManuendn U3
JPYTMX HCTOYHUKOB JUISI IOATOTOBKH KPATKHUX
co001IeHUI. ' 0TOBUTH IPE3EHTALIUY IO TEME

Tema 4. Kucnopon

5 gacos

HccnenoBaTh  CBOWMCTBA  HM3y4aeMbIX  BEILECTB.
Hab6nronats ¢busnueckue u XUMUYECKUE
NpeBpalleHus] U3y4aeMbIX BelIeCcTB. Pacrmo3HaBaTh
OTIBITHBIM myTéM KHCIIOPO/I. OnwuceBaTh
XMMUYECKHE peakluu, HaOJrogaeMble B X0/
J€MOHCTPAIIHOHHOT O U 1a00paToOpHOTO
JKCHepUMeHTa. Jlenath BBIBOIBI U3 PE3yJIbTAaTOB
MPOBEIEHHBIX XUMUYCCKUX ONBITOB. YYacCTBOBATH B
COBMECTHOM OOCYKJCHHUU PE3YyIbTaTOB OIIBITOB.
Oka3plBaTh TEPBYIO TIOMOIIb IPH OTPABJICHHSIX,
OKOTaX W TpaBMax, CBS3aHHBIX C PEAKTUBAMH H
nabopaTtopHbiM  oOopynoBanueM.  CocTaBisATh
bopMynbl  OKCHIOB IO HW3BECTHOH BaJeHTHOCTH
DJICMEHTOB. 3alKCHIBATh TPOCTCHUINNE YpPaBHEHUS
XUMHYECKHUX peaxiuii. [Tonb3oBatbes
uHpopManued W3 JAPYruX  UCTOYHUKOB  JUIS
MOJATOTOBKU  KpaTKUX  cooOmieHuit. ['0TOBUTH
MIPE3CHTAIMH 10 TEME

Tema 5. Bomopon

3 gaca

HccnenoBatb CBOWCTBA M3Y4ae€MbIX  BEIIECTB.
Hao0mnronats dbuznveckue u XUMHUYECKHE
IIPEBpAlCHNs] M3ydaeMbIX BemecTB. ONuchIBaTh
XUMHUUYECKHE peakluu, HalyolaeMble B  XOJe
JEMOHCTPALIMOHHOTO U 71a00paToOpHOTrO
JKCIIEpUMEHTa. Pacrmo3HaBaTh ONBITHBIM IYTEM
BOJOPOJ. Cobnronath IIpaBUJIa TEXHUKU
Oe3omacHocTH. JlenmaTh BBIBOABI W3 PE3YJIbTAaTOB
IIPOBEAEHHBIX XUMUYECKUX ONBITOB. YYacTBOBAThH B
COBMECTHOM OOCYXJIE€HUHU pEe3ylbTaTOB OIBITOB.
3anuchBaTh NPOCTEUIINE ypaBHEHUS XMMHUYECKUX
peaxuuii. [lonbp3zoBaThest HHPOpPMaLMEH U3 JPYTUX
MCTOYHUKOB JUIS TIOATOTOBKU KPAaTKUX COOOIIECHUH.
["'0TOBUTH NMpE3eHTAINH 110 TEME

Tema 6. Bona.
PactBopsI.

8dacos
7+ 1
yac
pe3epB
HOE
BpeMs)

UccnenoBath  CBOMCTBA M3ydaeMbIX  BELIECTB.
HaOmnromars buzmveckue u XUMHUYECKHE
MpeBpalleHus] H3ydyaeMbIX BemiecTB. ONUCHIBAThH
XUMUYECKHE peakiuu, HaOI1aeMbple B XOJIe
JIEMOHCTPALIMOHHOTO n 1abopaTopHOTO
JKCIepuMeHTa. JlemaTh BBIBOJBI W3 PE3yJbTAaTOB
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MPOBEAEHHBIX XUMUYECKUX ONBITOB. Y4acTBOBaTh B
COBMECTHOM OOCYXJICHHH pPE3YyJIbTaTOB OIBITOB.
3anuchIBaTh MPOCTEHIINE ypaBHEHUS XMMHUYECKUX
peaKuui. Brrunciars MAacCOBYIO JIOJIEO
pacTBOPEHHOIO BeUIeCTBA B pacTBOpe, Maccy
pacTBOPEHHOrO  BEIIECTBA M BOJABI  JUIS
[IPUTOTOBJICHUS pactBopa ornpeaenéHHOMI
KOHIIEHTPAIUH. ['otoBUTH pacTBOpbI c
onpene€HHOM MacCoBOM JI0J€d pPacTBOPEHHOIO
BEIIECTBA

7 Tema 7.
KonunuectBeHHEBIE
OTHOIIIEHUS B XUMUHU

5 yacoB

Hcnonb30BaTh BHYTPU- U MEXKIIPEAMETHBIE CBS3H.
PaccuuteiBaTh  MOJIIPHYHO ~ MacCy  BELIECTBA,
OTHOCHUTEJIBHYIO IUIOTHOCTh ra30B. BpuucisaTe mo
XUMHUYECKUM bopmynam u XUMHUYECKUM
YpPaBHEHUSAM  Maccy, KOJIMYECTBO  BEILECTBa,
MOJISIPHBIN 00BEM IO U3BECTHOU Macce, MOJIIPHOMY
00BEMY, KOMYECTBY OJHOTO M3 BCTYMAIOIIUX WIH
IIOJIy4arOMXCsl B PEaKIMU BEIECTB. BpIUuciaaTh
00BEMHBIC OTHOIIEHHS Ta30B MPU XUMHUYECKUX
peakuusax. Mcemonp3oBare  NpHUMEpPHl  pELIEHUs
TUIOBBIX 33/]a4, 33/IaYHUKHU C IPUBEAEHHBIMU B HUX
AITOPUTMAaMU PEIICHHUs 3a4a4.

8 Tema 8. OcHOBHEIE
KJIaCChI
HEOPraHMYECKUX
COCTMHCHUI

6 Jacos

HccnenoBath  CBOMCTBA  HM3y4aeMbIX  BELIECTB.
Hab6nronats busnueckue u XUMUYECKUE
MIpEBpallleHUs] H3y4daeMbIX BelecTB. OnuchBaTh
XUMHUYECKHE PEaKIUh, HaOJoaeMble B  XOJIe
JIEMOHCTPALIMOHHOTO u 1a00paToOpHOTO
sKcnepuMeHTa. JlenaTb BBIBOABI M3 PE3YJIHTATOB
MPOBEAEHHBIX XMMUYECKUX ONBITOB. Y YaCTBOBAaTh B
COBMECTHOM OOCYKJIGHHH PE3YJIbTaTOB OIIBITOB.
KnaccudumupoBaTe u3ydaemble BEIIECTBA IO
cocraBy u cBoiictBam. CocTaBuith (HOpMYJIbI
OKCHIOB, KHCJIOT, OCHOBAaHMH, COJIEH.

9 Tema 9. Comn

4 gaca

XapakTepu3oBaTh COCTaB U CBOWMCTBA BEIECTB,
OTHOCSIIIINXCSA K OCHOBHBIM KJlaccam
HEOPTraHUYECKHUX COCIMHECHHI. 3anuceiBaTh
MIPOCTENIINE YPABHEHUSI XUMUYECKUX PEAKIUI

Paszgea 2. [lepuognueckuii 3aK0H U NEPUOANYECKAs] CHCTEeMAa XMMUYECKHUX 3j1eMeHToB I,

N. MenaeneeBa. Ctpoenue aroma (7 4)

10 | Tema 10.
[Tepuoanueckuii 3aKOH
U MepHOInYecKas
CHUCTEMAa XUMUYECKUX
anemenToB J[. U.
MenneneeBa

7 9acoB

KnaccupunupoBate  M3ydeHHblE  XUMHUYECKHE
AJIEMEHTHI U X coennHeHus. CpaBHUBATh CBOMCTBA
BEILIECTB, MNPHHAMIEKAIMMX K pa3HbIM KJaccaM,
XUMUYECKUE JJIEMEHTBI pa3HbIX TPYIIL
VYcraHaBiIMBaTh BHYTPU- U MEXIIPEIMETHBIE CBSA3H.
®opMynupoBars nepuoaudeckut 3akoH . M.
MeHnneneeBa M packpelBaTb  €r0  CMBICI.
XapakTepus3oBaTb  CTPYKTYpPy  IE€PHOJAMYECKOU
tabnuupl. Pasnuuate nepuoabl, A- u b-rpynmsi
OOBsACHATH (U3MUECKUII CMBICT HOPSAKOBOTO
HOMEpa XMMHUYECKOIO 3JIEMEHTA, HOMEPOB I'PYIIIIBI
U IEpPUOJa, K KOTOPBIM JJIEMEHT IPUHAJUICKUT B
nepuoguyeckoir cucreme JI. WM. Mengeneesa;
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3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB 3JIEMEHTOB B
mpeienax — MajblX ~— [EPUOJOB U A-Tpymi.
dopMyIMpoBaTh onpeneaeHus MOHATUI
«XMMHMYECKUHN DJIIEMEHT», <IIOPSAAKOBBI HOMEDY,
«MaccoBO€ YHUCIO», «U30TOIbI», «OTHOCUTEIbHAsS
aTOMHasi  Macca», <«JIEKTPOHHAs  00O0JOUKay,
«QJICKTPOHHBIN CJI0M» («oHEpreTHYecKuit
ypoBeHbY»).  Ompeaenarb  4YUCIO  MPOTOHOB,
HEUTPOHOB, 3JIEKTPOHOB Yy AaTOMOB XUMHYECKHUX
AJIEMEHTOB, HCIIOJB3Yys MEPUOJUYECCKYIO TaOJIHUILY.
CocTaBisiTb CXE€Mbl CTPOEHHUS aTOMOB MepBbIX 20
AJIEMEHTOB MEPUOJUYECKON CUCTEMBI 3JIEMEHTOB.
XapakTtepu3oBaTb XMMHYECKHE OJJEMEHThl Ha
OCHOBE HX TOJIO)KEHHS B MEPUOJAMYECKON CHUCTEME
U OCOOCHHOCTEH cTpoeHuss uUX aTromoB. Jlenmathb
YMO3aKJIIOUeHHSI O XapaKTepe U3MEHEHHUS! CBOMCTB
XUMHUYECKUX 3JIEMEHTOB C YBEIMYECHHEM 3aps/I0B
aTOMHBIX sifep. MccnenoBarhk CBOMCTBA U3y4aeMBbIX
BemecTB. Habmronarh (u3nuecKkue W XUMUYECKHEC
MIPEBPAIICHNS U3Y4aeMbIX BEILIECTB

Pasznea 3. Ctpoenue BemecrBa. Xummnieckasi cBsi3b (9 4)

11 | Tema 11. Xumnueckas 9 yacoB | ®opmynupoBaTh OIpeeIeHUs MIOHATUHI
CBSI3b «KOBAJICHTHAsl HEMOJISIPHAs CBs3bY», «KOBAJIECHTHAs
NOJIIpHAsl  CBA3bY», «UOHHAsl CBA3bY, «CTEMEHb

OKHCIICHUSD, «QJIEKTPOOTPHULIATEITBHOCTDY.

OnpenensiTh ~ TUN ~ XUMHYECKOW  CBSI3M B
COCOUHEHMSAX  HA  OCHOBAHMM  XHMHYCCKOM
dbopmynel.  OmpenensiTb  CTENEHb  OKUCICHUS
AIIeMEHTOB B coenuHeHusX. CocTaBiaTh (HOPMYIbI
BEIIECTB 110 CTENEHU OKHUCICHHUS DJIEMEHTOB.
YcTaHaBIUBaTh BHYTPU- H MEXIPEIMETHBIE CBSI3U.
CocTaBiaTh CpaBHHUTENIBbHBIE W  000OIIaroNne
TaOJINIIBI, CXEMBL.

9 kjacc

Pa3nes 1. Muoroo6pa3sue xumudyeckux peakuui (15 9)

1 Tema 1. | 6 vacoB | Kimaccudumuponatsb XUMHYECKHE pEaKInH.
Knaccudukanus [TpuBoauTe nNpHUMEpBl peakUui KaKIAOro THIIA.
XUMHYECKHUX PEaKIHi Pacnio3naBaTh OKHCIHMTEIHHO-BOCCTAHOBUTEIbHbBIE

peaxkuu. Omnpenenarp OKHCIIUTEND,
BOCCTaHOBUTEb, rporecc OKHCJICHUS,

BOCCTaHOBIeHHUA. Habmogath M ONUCHIBAThH
XUMHYECKHE PEAKIUU C MOMOIIBI E€CTECTBEHHOI'O
a3plka M s3bIKka XUMMH. lccienoBare ycnmoBus,
BIMSAIOIMIME HA CKOPOCTh XMMHUYECKOM pPEaKIMH.
OnucelBaTh yCJIOBHS, BIMSIOIIME HA CKOPOCTb
XUMHYECKOM peakuud. [IpoBoanuTh rpymnmnoBsie
HaOroAeHUs BO BpeMs IIPOBEJICHUS
JEMOHCTPAIIMOHHBIX  OMBITOB. Y4YacTBOBaThb B
COBMECTHOM OOCYXKAEHHUU pPe3ylIbTaTOB OIIBITOB.
CocraBnATts TEPMOXUMHUYECKHE YpaBHEHUS
peakuuii. Beraucasats temnmoBoit 3ddekr peakuuu
110 €€ TEPMOXMMHYECKOMY YPAaBHEHUIO
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Tema 2.
DNEeKTPOIUTHYECKAS
M CCOLMAIUS

9 gyacos

O06oOmare 3HaHMS O pacTBopax. IIpoBoauTh
HAOIIOIEHUS 3a TIOBEJICHUEM BEIIECTB B PACTBOPAX,
32 XMMHYECKMMH PEaKIUsMHU, MPOTEKAIOUIMMH B
pactBopax. PopMyIHpPOBATH ONPEACIICHUS TOHITHI
«OQIEKTPOIUTY,
CHEIJICKTPOIHT,«AICKTPOTHTHYECKAS
muccouuanus».  KoHkpeTusupoBaTh — MOHATHE
«uoHn». OO000MIATh IMOHATHS «KATHOHY», «aHHUOHY.
HccnenoBath CBOWCTBA PAacTBOPOB 3JIEKTPOIUTOB.
OnuceiBaTh ~ CBOWMCTBA  BEIIECTB B XOJE
JIEMOHCTPALIMOHHOTO u 1abopaTopHOTO
skcnepumenTta. CoOmoAaTe TNpaBWiIa TEXHUKH
Oe3omacHOCTU. XapaKTepu30BaTh YCIOBUS TECUCHUS
peakuuii B pacTBOpax O3JIEKTPOJUTOB JIO KOHIIA.
OnpenensiTb BO3MOXKHOCTh TMPOTEKAHHS peaKuil
HOHHOTO  oOmena.  [IpoBOOWTH  TPYIIIOBEIC
HaOI0IeHUs BO BpeMsl MIPOBEICHUS
JEMOHCTPAIIMOHHBIX W JTAOOPATOPHBIX  OIIBITOB.
OOcyxaTe B TpyINax pe3ylbTaTbl OMBITOB.
OOBSICHATH CYIIHOCTH PEaKIUii MOHHOrO OOMeHa.
Pacro3naBate  peakuMM ~ HMOHHOTO  OOMeEHa.
CocTaBnsTh  WOHHBIE  YpaBHEHHsS]  pEaKIUid.
CocCTaBisITh COKpAalICHHBIE WOHHBIC YpPaBHEHUS
peakiuu

Paszngea 2. Muorooopasue Bemectn (434)

3

Tema 3. Hemeraiutel

5 gacosB

OOBSICHIATh 3aKOHOMEPHOCTH HM3MEHEHMsI CBOICTB
HEMETAJUIOB B Iepuojgax W A-rpynmax.
XapakTepu3oBaTh TaJlOTEHbl Ha OCHOBE MX
MOJIOKEHUs1 B nepuoauueckon cucreme J[. .
MenneneeBa 1 0COOEHHOCTEN CTPOECHUS UX aTOMOB.
OOBACHATH 3aKOHOMEPHOCTH H3MEHEHMs CBOMCTB
TaJIOTeHOB 110 nepuoAy u B A-rpynmnax. OnucsiBath
CBOICTBA BEIIECTB B XOJ€ JEMOHCTPALIMOHHOIO U
1a60paTOPHOTO HKCIIEPUMEHTA. Cobmronars
TEeXHUKY Oe3omacHocTH. Pacro3HaBaTh ONBITHBIM
NyTéM COJISTHYIO KHCIIOTY U €€ CONiu, OpOMUJIBI,
uoauabl. Vcrnone3oBaTh NpUOOPETEHHBIE 3HAHUS U
YMEHMSI B  IPAKTUYECKOW  JESATENbHOCTH U
MOBCEHEBHON JKM3HM C 1eJbl0  0e30MacHOro
oOpallleHusT € BeLIeCTBAMH U MaTepuaiaMu |
HKOJIOTHUYECKU IrPaMOTHOIO MIOBEICHUA B
OKpY’KarlIlen cpeae. BeauciasaTe MacCoByrO OO
pacTBOPEHHOIO BELIECTBA B paCTBOPE

Tema 4. Kucnopoa u
cepa

8 "gacos

Xapakrepus3oBaTb  3yeMeHTHl  IVA  rpynmsl
(MOArpyMIIbI KUCIOPO/Ia) HA OCHOBE UX MOJIOXKEHUS
B nepuoanueckon cucreme JI. M. Menneneea u
0COOCHHOCTEH cTpoeHHus uX atoMoB. OOBSICHATH
3aKOHOMEPHOCTH W3MEHEHMsI CBOWCTB JJIEMEHTOB
IVA rpynnel no mnepuogy ¥ B A-Tpynmax.
XapakTepu30BaTh aJUIOTPOIHI0 KUCIOPOJa U Cepbl
KaKk OJHY U3 MPHYUH MHOTrooOpas3usi BEIIECTB.
OnuceIBaTh CBOICTBa BEIIIECTB B X0J€e
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JIEMOHCTPALMOHHOTO u 1a00paToOpHOTO
IKCIEPUMEHTA. CobmoiaTh TEXHUKY
6e3omacHoctu. Okxa3pIBaTh MEPBYIO MOMOMIb MPH
OTPABJICHUSIX, OXKOTaX M TpaBMaX, CBSI3AHHBIX C
peakTUBaMu U J1aOOPATOPHBIM 00OPYAOBAHUEM.
OnpenensiTb ~ IOPUHAUIEKHOCTh  BEIIECTB K

onpeaenéHHOMY KJ1accy COETMHEHUII.
ConocraBnsaTh  CBOWCTBAa  pa30aBICHHOW W
KOHIEHTPUPOBAHHOMN CepHOI KHCIIOTBHI.

3anuchiBaTh YpaBHEHUs peakLuii B MOHHOM BHJIE C
yKa3aHUEM I[epexo/a 3JIEKTpoHOB. Pacmo3HaBath
OTBITHBIM ITyTEM pacTBOPHI KHCIOT, CYIb(QHUIbI,
CyNnb(MUTHI, cynb(haThl. Hcnons3oBath
IPUOOPETEHHBIE 3HAHUS U YMEHMSI B IPAKTUYECKOM
JEATEIbHOCTH WM TOBCEIHEBHOW MU3HHU C LEJIbIO
O6e3zonmacHOoro oOpareHuss ¢  BelIecTBaMu U
MarepualamMM M JKOJOTMYECKH  TIPAMOTHOIO
MOBEJICHUSI B OKpYXKaromen cpene. Berauenars no
XUMHYECKMM ypaBHEHUSIM Maccy, OO0bEM U
KOJIMYECTBO BEIIECTBA OJHOIO M3 IPOJYKTOB
peaKIMM MO0 Macce MCXOTHOTO BEUIECTBA, 00BEMY
WIM  KOJMYECTBY  BEILECTBA,  COAEPIKALIEro
ONpEeACNEHHYI0  JOJNI0  npumeced. [0TOBUTH
KOMITbIOTEPHBIE MTPE3EHTALIUU 110 TEME

Tewma 5. Azot u pochop

9 yacos

XapakTepu3oBaTb ~ dJeMEHTHl VA Tpymmbl
(moarpymmsl a3oTa) Ha OCHOBE MX IIOJIOKEHUS B
NepUuoIMYecKoil  cucreMe M 0COOEHHOCTEH
cTpoeHUsI X aToMOB. OOBICHATH 3aKOHOMEPHOCTH
U3MEHEHHS CBOWCTB 3JIEMEHTOB  VA-IpYyINIIBI.
XapakTepu3oBaTh auIOTponuio (ocopa Kak OAHY
U3 OPUYMH MHOrooOpasusi BemiecTB. ONUCHIBATH
CBOICTBa BEIIECTB B XO0J€ JEMOHCTPALIMOHHOTO U
71a00paTOpPHOTO DKCIEPUMEHTA. CoOmronath
TeXHUKy Oe3zonmacHocTu. OKka3blBaTh  IEPBYIO
IIOMOLIb TPU OTPABIEHUSAX, 0XKOrax U TpaBMax,
CBSI3aHHBIX C peakTMBaMHU U J1a0OpaTOPHBIM
00opynoBaHuEM. YCTaHABINBATh MPUHAIC)KHOCTD
BEUIECTB K OMNPEACIEHHOMY KJIAcCy COEIMHEHHUH.
ConoctaBnsaTh  cBoWcTBa  pa30aBleHHOW U
KOHLEHTPUPOBAHHOMN a30THOMU KHCIIOTBI.
CocTaBisiTh ypaBHEHHS CTYIIEHYATOM JTHCCOLMAIIUN
Ha mnpumepe (HocPOpHO KHCIOTHL. 3amUCHIBAThH
YpaBHEHHUS pEaKIUil B MOHHOM BHUJE C yKa3aHUEM
[epexo/ia DJIEKTPOHOB. Pacno3HaBaTh OIBITHBIM
nyTéM aMMHaK, pacTBOpPbl KHUCJIOT, HUTpaT- H
dochar-uonsl, HMOH amMMoHHs. Mcmonb3oBarhb
pUOOpPETEHHBIE 3HAHUS U YMEHHS B MPAKTUYECKOM
JESTEIIBHOCTH U TIOBCEJHEBHOM JXU3HU C LEJbIO
O0e3omacHOro oOpareHuss ¢  BemecTBaMH |
MaTepualaMM U DKOJIOTUYECKM  T'PaMOTHOIO
MOBEICHUSI B OKpYyXKarollel cpene. Bbruucisarh
MacCOBYIO JIOJIIO PACTBOPEHHOIO BELIECTBA B
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pactBope. [lonp3oBaThcst nHpOpMaIEn U3 APYTHX
HCTOYHHUKOB IJId MOATOTOBKU KPATKUX COOGmeHHﬁ.
["'0TOBUTH KOMITBIOTEPHBIEC TPE3EHTAIIMU 10 TEME

Tema 6. Yriepoa u
KpPEMHUI

8 yacos

XapakrtepuzoBarb  ayeMeHTel  IVA  rpynmsl
(moArpyIIel yrieposia) Ha OCHOBE UX MOJIOKEHUS B
NEpUOIMYECKOl  cucreMe W OCOOEHHOCTEH
CTpoeHHs UX aToMOB. OOBIACHATH 3aKOHOMEPHOCTH
U3MEHEHHUs CBOMCTB »3jeMeHToB I[VA rpynmsl.
XapakTepu30BaTh AIOTPOIUIO yriepoia Kak OJIHY
M3 NpUYMH MHOrooOpasus BemiecTB. OnuchiBaTh
CBOICTBa BEIIECTB B XOJI€ JEMOHCTPALIMOHHOTO U
1a60paTOPHOTO HKCIIEPUMEHTA. CobmoaTh
TeXHUKY Oe3zomacHocTU. COMOCTaBIsATH CBONCTBA
OKCHUJIOB YIJIEpOAa U KPEMHHUSI, OOBSICHATH IPUUUHY
UX pa3auuMsi. YCTaHaBIMBATh IPUHAJJICKHOCTh
BEUIECTB K OINpEAENEHHOMY KJIacCy COEIMHEHUH.
Jloka3piBaTh  KHCIOTHBI  XapakKTep  BBICIHIMX
OKCHJOB yrjuepojga M KpeMHHUS. 3aluchiBaTh
YpaBHEHHUS PEaKIUil B MOHHOM BHUJE C yKa3zaHUEM
nepexoja 3JIEKTPOHOB. Ocy1iecTBIAThH
B3aMMOIIPEBPALICHUS KapOOHATOB u
ruapokapOoHaToB. Pacro3HaBaTh ONBITHBIM MYTEM
VIJIEKUCBIA Ta3, KapOoHaT-uoHbl. Vcmonb3oBaTh
IPUOOPETEHHBIE 3HAHUS U YMEHUSI B IPAKTUYECKOM
JESTEIIbHOCTH W TIOBCETHEBHOM JKU3HU C LEJIbIO
O6e3zonmacHOoro oOpaleHuss ¢  BelecTBaMH U
MaTepualaMM U DKOJIOTMYECKHM  IPaMOTHOIO
MOBEJICHUSI B OKpYXKaromen cpeae. Beraucenars mo
XMMHUYECKMM YpaBHEHHUSIM Maccy, OO0bEM WM
KOJIMYECTBO OJIHOTO W3 MPOAYKTOB pPEaKIUU IO
Macce MCXOJHOTO  BellecTBa, O00BEMY  WIHM
KOJIMYECTBY BELIECTBA, COJIEpIKaIIIeTo
ONPEAECNEHHYIO JTOJIKO ITPUMECEN

Tema 7. Merasusl
(oOrmmas
XapaKTepUCTHKA)

8 yacos

XapakTepu3oBaTb ~MeTaJIbl Ha OCHOBE MX
MOJIOKEHU B  NEPUOJUYECKOM  cuUcTeMe H
0COOEHHOCTEH CTpOoeHHs] MX aToMOB. OOBSCHATH
3aKOHOMEPHOCTH M3MEHEHUsI CBOMCTB METAJUIOB I10
nepuoay u B A-rpynnax. MccrnenoBarh cBoMCTBa
u3yyaeMbix BemiectB. OOBACHATH 3aBUCHUMOCTD
¢bu3nyecKux  CBOMCTB  METauIOB  OT  BHUJAA
XMMHUYECKOH  CBSI3M  MEXAY HMX  aTOMaMH.
HaGnromate ¥ ONHMCHIBATh XMMHUYECKHE PEAKIIUU C
MIOMOIIBI0 €CTECTBEHHOTO SA3bIKAa U SI3bIKA XHMUHU.
HabmonaTe 1eMOHCTpUpPYEMbBIE U CAMOCTOSITENIEHO
OpOBOJUMBIE  OMBITBL.  ONUCHIBaTH  CBOMCTBa
M3Yy4aeMbIX BEIIECTB Ha OCHOBE HaOJNIO/IEHUH 3a UX
IpeBpaICHUSIMH.

Tema 8. XKeneso

5 JacoB

Joka3piBaTh aM@OTEpHBIH XapaKTep OKCHAOB U
TUAPOKCHUIIOB ATIOMHUHUSI " xenesa(Ill).
CpaBHUBATh OTHOIICHHE HM3Y4a€MBIX METAJJIOB W
OKCHJIOB METaJNIOB K Bojie. CpaBHUBATh OTHOILIEHUE
TUJIPOKCHUJIOB HATPHUs, KaJblMsl U QIIOMHHUS K

22



pacTBopaM KHCJIOT M menoueil. Pacnosrasars
OTIBITHBIM ITYTEM THIAPOKCHI-HOHBI, WOHBI Fe2+ u
Fe3+,

Pasjen 3. Kpatknii 0030p BaskHelmnuX Oprannyveckux BemecTs (9 4)

9 Tema 9. Opranuveckas | 9 wacos

XHMHA

Henons30BaTh BHYTPH- M MEKITPEIMETHBIE CBSI3H.

Cocrasnate  MoneKynspHele W CTPYKTYpHBIE
dopmy sl YTJIEBOIOPOMIOB. Onpexnensts

NPHHAICKHOCTE BCIICCTBA K  ONpEACTEHHOMY
KJaccy OpraHHYecKHX COeaMHEHHWH. 3anmchiBaTh
YPABHCHHS DCAKIHH 3aMCIICHHS W NPHCOCAHHEHAS
€ yuacTHeM oOpraHHuYeckHX BemecTs. Habmonars
ACMOHCTpHpYeMBle oneITel. OnuchiBaTh CBOMCTBA
H3VHAEMBIX BCIIECTB HA OCHOBE Hab/IOCHWMH 3a UX

NPEBPAICHHAMH.

Hroro: 136 sacos
[pakTisecknx pabor 13 (6+7)
Kontponeasix pabor 9 (5+4)

COI'JIACOBAHO

Ilpotokon 3acezanms MO yunteneii
€CTECTBEHHO-HAYYHOIO H
00IIeCTBEeHHO-HAYSHOr0 UHKIa
I‘KCYBYBT OLHI KK Mel

OT « é» Q,f/?qcfa 2019 r
A —

] Hepessaxo E.B.

COI'JTACOBAHO

3aMecTUTeNb AUPEKTOPA
1o y4 ore
erxomosa B.1O.

« AF » 4’_&_{f2§£6m& 2019 r.
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