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MHOACHUTEJBHASA 3AIINCKA
PaGouas mporpamma yueGHOTO npeameTa « XUMUS» Ha YPOBHE
OCHOBHOTO 00111ero 00pa30BaHusl COCTAB/IEHA HA OCHOBE:
TpebGoBanuit  denepadbHOTO  TOCYIapCTBEHHOTO  0Opa30BaTEIbLHOTO
CTaHJapTa OCHOBHOTo o0miero oOpa3oBaHMs, TMPEABABISEMBIX K
pe3yabraraM OCBOEHMSI OCHOBHOW oOpa3oBarenbHOM nporpammel (IIpuka3
MunucrepctBa o0pazoBanust U Hayku PD ot 17 nekabps 2010 . Ne 1897
«O0 yTBepxkaeHun GeaepasbHOT0 TOCYIapCTBEHHOTO 00pa30BaTeIbHOIO
CTaHJapTa OCHOBHOIrO o0OIIero o0pa3oBaHUsS» C UBMEHEHUSMH W
nononHeHusimu Ilpukazom Muno6puayku Poccun ot 29 nexabps 2014 r.
Neo 1644);
OCHOBHBIX HamNpaBIIEHUN MPOrPAMM, BKIFOUEHHBIX B CTPYKTYpPYy OCHOBHOM
00pa30BaTeIbHON IPOrPaMMB;
TpeOoBaHuii K YpOBHIO MOATOTOBKM OOYyYarOLIUXCSA [UIsl TPOBEACHUS
OCHOBHOI'O TOCYJJapCTBEHHOTO 3K3aMEHA 110 XUMHUH.
ABropckoit  mporpammbl  O.C.  T'aGpuensHa,  COOTBETCTBYIOIIEH
®enepanbHoMy  [ocymapcTBeHHOMY — 00pa30BaTeIbHOMY — CTaHIAPTY
OCHOBHOIo o0miero oOpa3oBaHusT M JONYIIEHHas MHHHUCTEPCTBOM
oOpazoBanuss u Hayku Poccuiickoit @enepanuu  (O.C.I'abpuensH
[Tporpamma kypca xumMuu [ 8-9 KjaccoB 0O0HIe00pa3oBaTeNIbHBIX
yupexaennii / O.C.I'abpuensa. — M.: [Ipoda, 2012r.).

Hean  peaam3aumum  OporpaMMbl:  JOCTHXKEHUE  OOyYaroIIMMUCS

pEe3yJIbTaTOB HU3YUeHHs] y4eOHOro mpeaMera «XUMUS» B COOTBETCTBHM C
TpeOOBaHUSIMHU,  YTBEPXKJACHHBIMU  DenepalibHbIM  TOCYAapCTBEHHBIM

06p330BaTCJIBHLIM CTaHIapTOM OCHOBHOI'O O6HICFO 06p8,30BaHI/I$I.

3agauaMu peanuzaiuy NporpaMMbl y4eOHOTO TIpeIMeTa SIBISIOTCS:

(dopMUpoBaHUE NEPBOHAYAIBHBIX CUCTEMATU3UPOBAHHBIX MPEIACTABICHUM
O BEIIECTBAaX, HUX IMPEBPALICHUAX U IPAKTUYECKOM IPUMEHEHUU;
OBJIA/ICHUE NTOHATUWHBIM aIIAPATOM U CUMBOJINYECKUM S3BIKOM XUMUH;
OCO3HaHUE OOBEKTUBHOM 3HAYMMOCTH OCHOB XHMHYECKOW HAyKH Kak
001acT COBPEMEHHOIO €CTECTBO3HAHUS, XUMUYECKHX MPEeBpAILECHUN
HEOPraHMYECKUX U OPTAHUYECKUX BEIIECTB KaK OCHOBBI MHOTHX SIBIICHHUM
KUBOM W  HEXHBOM TPHUPONbI; yIIyOlleHHEe TMpeaCcTaBlIeHUH O
MaTepUaIbHOM €IMHCTBE MHPA;

OBJIQJICHUE OCHOBAMH XUMHUYECKOW TPAMOTHOCTU: CHOCOOHOCTHIO
aHaJIM3UPOBaTh W OOBEKTUBHO OIICHWBAaTh JKU3HCHHBIC CHUTYAIIHH,
CBSI3aHHBIC C XUMHEH, HaBBIKaMHU 0€301MacHOTO OOpAIeHHs ¢ BEIICCTBAMHU,
VCIIOJIb3YEMBIMA B TOBCEJHEBHOM >XU3HW; YMEHUEM aHAIM3UPOBATH U



IUTAHUPOBATh AKOJIOTUYECKH 0€30MacHOE MOBEICHUE B LIETSAX COXPAHEHUS
3JI0POBbSI 1 OKPY>KAIOIIEH CPEJIbI;

e (opmupoBaHMe yYMEHHI YCTAaHaBIMBAaTh CBSI3U MEXIy pealbHO
HaOI0aeMBbIMH XUMUYECKUMU SBJICHUSIMU U MIPOLIECCAMH,
MPOUCXONAIIMMA B MHUKPOMHUPE, OOBACHITH NPUYUHBI MHOTO0Opa3Hs
BEILIECTB, 3aBUCUMOCTh UX CBOWCTB OT COCTaBa U CTPOCHHS, a TaKKe
3aBUCUMOCThH IPUMEHEHUS BEIIECTB OT UX CBOWCTB;

e mpuoOpeTeHHEe ONbITa MCIOIB30BAHUS PA3NHYHBIX METOJAOB HM3yUYCHUS
BCIICCTB: HAOMIOACHWSA 3a WX TMPEBpalICHUSIMU TpPU TPOBEIACHUHU
HECJIOKHBIX ~ XMMHYECKHX  OKCIICPUMEHTOB  C  HCIIOJIb30BAaHUEM
J1a60paTOPHOTO 00OPYTOBAHUS U PUOOPOB;

e (opMHpOBaHHE TIPEACTABICHUNA O 3HAUCHUM XUMHUYECKOW HAayKh B
pPEIICHUH COBPEMEHHBIX JKOJIOTMYECKUX TMpoOIeM, B TOM YHCIIE B
MPEIOTBPAIIEHUH TEXHOTEHHBIX U YKOJOTUYECKHUX KaTacTpod.

3HaUUTENIbHOE MECTO B COJEPKAaHUU Kypca OTBOJIUTCS XUMHUYECKOMY
skcriepuMeHTy. OH 1o3BOisieT CchOpPMUPOBATH Yy YUalllUXCS CHEHUAbHbIC
NpeAMETHbIE YMEHUsi padoTarb C XHUMHYECKUMHU BEIIECTBAMU, BBINOIHATh
MPOCThIE XUMHUYECKUE OINBIThI, HAyYUTh WX OE30MaCHOMY U SKOJOTHYECKHU
IrPaMOTHOMY OOpaIllEeHHIO C BEIIeCTBAaMHU B OBITY M Ha MPOU3BOJICTRBE.

Kypc xumunu 8 kitacca u3ydaercs B J1Ba 3Tara.

[lepBblii 3Tanm — XUMUS B CTaTHKE, HA KOTOPOM pAacCMarpuUBaIOTCS COCTaB U
CTPOEHHUE aTOMa U BelllecTBa. ET0 OCHOBY COCTaBIIAIOT CBEAEHUS O XUMUYECKOM
AJIEMEHTE U (PopMax ero CylieCTBOBaHUS — aTOMax, U30TOMAaX, HOHAX, MPOCTHIX
BEIIECTBAX M WX BAXKHEWIIUX COCIUHEHUAX (OKCHAAaX W APYruX OWHAPHBIX
COEIMHEHUAX, KUCJIOTaX, OCHOBAHUSX U COJISIX), CTPOCHUM BellleCTBA (TUIOJIOTUU
XUMUYECKUX CBA3EH U BUIAX KPUCTAIUIMYECKUX PEUIETOK).

Bropoii 3Tran — XxuMus B JUHAMUKE, HA KOTOPOM YYAIIUECS 3HAKOMSTCS C
XUMUYECKUMH PEAKIUSIMU KaK (PyHKIMEW cOoCcTaBa U CTPOCHUS YYACTBYIOIIUX B
XUMUYECKUX TMPEBpaAICHUSIX BEUIECTB U uX kiaccudukanuu. CBOWCTBA KUCIOT,
OCHOBaHMM U  COJIEM Cpa3dy  pacCcMarpuMBalOTCSI B  CBETE  TEOPUU
ANEKTPOIUTUYECKON naucconuanuu. Kpome TOro, CBOMCTBA KHCJIOT W COJEH
XapakTepU3ylOTC  TaKXKE€ B  CBETE€  OKHUCJIMTEIbHO-BOCCTAHOBUTEJIBbHBIX
IIPOLIECCOB.

B kypce 9 kinacca BHadane 000OIIAOTCS 3HAHMS YYalIUXCS MO Kypey 8
KJacca, anodeo3oM kotoporo sasisercs [lepuonuueckuit 3axkoH u [lepuoanueckas
cucrema xuMmudeckux anmemeHToB J[. M. MenaeneeBa. Kpome Toro, o6o01marorcs
CBEJICHUS O XHMHUYECKUX PEaKIUsAX M MX KIacCH(PUKAUU — 3HAHUA 00
YCIIOBHSIX, B KOTOPBIX MPOSIBIISTFOTCSI XUMUYECKHUE CBOMCTBA BEIIECTB, U CITOCOOAxX
YOPaBIICHUS XUMUYCCKUMH TMPOIECCaMU. 3aTeM pPacCMaTpPUBAIOTCS O0OIIne
CBOMCTBA METAJUIOB M HeMeTawioB. [IpuBoasTcs CBOMCTBA WIENOYHBIX U
HIEJIOYHO3EMEIIBHBIX METAJIJIOB M TajJoreHoOB (IIPOCTHIX BEIIECTB M COCIUHECHUI



raJIoreHOB) Kak Hanbosee SIPKUX MPEACTaBUTENECH ITUX KJIACCOB IEMEHTOB U UX
CpaBHUTEJIbHAS XapaKTepUCTUKA. B Kypce moapoOHO paccMaTpHUBAIOTCS COCTaB,
CTpOEHHUE, CBOICTBA, TNOJIy4YeHHE U TPUMEHEHHE OTICNIbHbIX, BAXHBIX B
XO3SUCTBEHHOM OTHOILICHUHM BEIIECTB, OOPAa30BaHHBIX 3JIEMEHTaMU 2—3-TO
HEPUOJIOB.

B nmporpamme Ha3BaHHE TE€M B3ATO W3 MPUMEPHOI MPOrpaMMbl OCHOBHOTO
obmiero oOpa3oBaHusi MO XHMUHU, cocTaBieHHOM Ha ocHoBe DI'OC OOO
(Oa3oBbIil ypoBeHb) U J00aBineHO U3 aBTopckoil mporpammbl O.C. IMaOpuensHa
(BBIICJICHO MOAYEPKUBAHUEM ).

OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O IPEIMETA

B coorBerctBun ¢ ®denepanbHbIM TI'OCYIapCTBEHHBIM 00pa30BaTelIbHBIM
CTaH/IapTOM OCHOBHOIO oOHIero oOpa3oBaHWs Yydallluecs JOJKHBI OBJIAJETh
TaKUMH [103HABATEJIbHBIMU YYEOHBIMU IEHCTBUSAMU, KaK YMEHHE (OPMYIUPOBATH
npobiaeMy M THUIOTe3y, CTaBUTh LI€JIM U 3aJa4M, CTPOUTH IUIAHBI JOCTHKCHHUS
Lelel M PElIeHHs] MOCTABJICHHBIX 3a]1a4, MPOBOAUTH SKCIIEPUMEHT M Ha €ro
OCHOBE JI€JIaTh BBIBOJIBI U YMO3AKIIFOUEHUS, TPEICTABIATh UX U OTCTAUBATh CBOIO
TouKy 3peHus. Kpome Toro, ywammecs JODKHBI OBJIAAETh IPUEMAMHU,
CBA3aHHBIMM C ONPEICICHUEM MOHATUIA: OrpaHUYUBaTh WX, OMNMCHIBATH,
XapaKTepu3oBaTh U cpaBHMBaTh. Clel0BaTeIbHO, MPU HU3YYEHUH XHMHHU B
OCHOBHOM IIIKOJIE Yy4alludecs JOJDKHBI OBJAJETh Y4YeOHBIMH JIEUCTBUSIMU,
NO3BOJISIIOUIMMU UM JOCTUYb JIMYHOCTHBIX, MPEAMETHBIX U METa MPEAMETHBIX
00pa30BaTeIbHBIX PE3yIbTATOB.

B cucreme ecrtecTBEHHOHay4yHOro 0Opa30BaHUs XUMHUS KaK Yy4ueOHbIN
OpeIMeT 3aHMMAaeT BaXXHOE MECTO B IIO3HAHUM 3aKOHOB  IIPUPOJBI,
(GopMUpOBAaHUM HAyYHOM KapTUHBI MHpA, CO3JAHUU OCHOBBI XMMHYECKHUX
3HaHUW, HEOOXOAMMBIX Il TOBCEAHEBHOW >KM3HM, HABBIKOB 370pPOBOTO U
0e30macHOrO IS YeJI0BeKa U OKPYXKAroIIel ero cpeabl 00pa3a KM3HHU, a TAKXKE B
BOCIIUTAHUU KOJIOTUYECKON KYIBTYPBHI.

VYenemHocTh M3y4eHMs] XMMHUM CBf3aHa C OBJIAJICHUEM XHUMHYECKUM
SA3BIKOM, COOJIIOZICHMEM TMpaBui 0Oe30macHoil padoOThl MpPH  BHINOJHEHUU
XUMUYECKOTO SKCIIEPUMEHTa, OCO3HAHWEM MHOTOYMCIIEHHBIX CBSI3€d XUMHUU C
JPYTUMU TPeIMETaMU IKOJIBHOTO Kypca.

[Iporpamma BKJItOYaeT B ce0si OCHOBBI HEOPTaHUYECKOM U OpraHUYeCKOu
XUMHH. [T1aBHOM mjeeil mporpaMMbl SIBISIETCS CO3[aHHE 0a30BOr0 KOMILIEKCA
ONOPHBIX 3HAaHUM 10 XWMHH, BBIPAKEHHBIX B (OpPME, COOTBETCTBYIOLIEH
BO3pAacTy 00yJaroIInuxcsl.

B copepxaHnmM [aHHOrO Kypca IPEACTABIECHBI OCHOBOIOJATAIOIINE
XUMUYECKHE TEOPETUYECKUE 3HAHUSA, BKIIOYAIOIIME W3y4YEHHE COCTaBa U
CTPOEHHSI BEIIECTB, 3aBUCUMOCTH MX CBOWCTB OT CTPOEHHUS, NPOTHO3UPOBAHUE
CBOMCTB BEILECTB, UCCIEJOBAHUE 3AKOHOMEPHOCTEN XMMHUYECKUX MPEBpPALICHUIN
U IIyTeW yIpaBJICHUs] MU B 1EJIAX MOJyYEHHsI BEIIECTB U MaTepUasoB.



TeopeTnyeckyro OCHOBY HM3yUYE€HHUSI HEOPraHMYECKOW XHMHUHU COCTABISET
aTOMHO-MOJIEKYJISIpHOE yueHue, l[lepmomnueckuin 3axkon J[.MI. Menpaeneesa ¢
KpPAaTKMMHM CBEICHUSMU O CTPOCHHMM aroMa, BHJIAX XHUMHUYECKOW CBA3H,
3aKOHOMEPHOCTSIX IPOTEKAHUS XUMUYECKUX PEAKIIUN.

B wn3yueHum Kypca 3HauMTEIbHAS pOJIb OTBOAUTCS XUMHYECKOMY
HKCIIEPUMEHTY: MPOBEACHUIO MPAKTUYECKUX U JIa0OPATOPHBIX padOT, OMUCAHUIO
pE3yJIbTaTOB YUYEHUUYECKOTO JKCIIEPUMEHTa, COOJIOJEHUI0 HOPM M TpaBUil
Oe301macHoi paboThl B XUMUYECKOH J1abopaTopuu.

Peanuzanusi gaHHOM mporpaMmbl B mpolecce OOydeHUs] TO3BOJUT
00y4aronMMcCsl YCBOUTh KJTIOYEBBIE XMMUUYECKUE KOMIIETEHIIUU U TOHSThH POib U
3HAUEHUE XUMUU CPEIIU IPYTUX HAYK O MPUPOJIE.

N3yyenune npeamera «Xumus» B 4acTd (HOPMHUPOBAHUSA Yy OOYyUAIOLIUXCS
HAyYHOTO MHUPOBO33PEHUSI, OCBOCHHS OOIICHAyYHBIX METONOB (HAOMIONEHUE,
U3MEpEHHe, OKCIIEPUMEHT, MOJEITUPOBAHKUE), OCBOCHUS  IPAKTUYECKOTO
IIPUMEHEHHUSI HAyYHBIX 3HAHUM OCHOBAaHO HA MEXIIPEAMETHBIX CBA3SAX C
npenmetramu:  «buonorus», «leorpadusy, «Mcrtopus», «Jlureparypay,
«Maremaruka», «OCHOBbI 0€30MAaCHOCTH IKHU3HEAEATENbHOCTHY, «Pycckuit
SI3BIKY, «Du3nkay, « IKOJOTHSI.

OIMUMCAHUE MECTA YUYEBHOI'O ITIPEAMETA B YYEBHOM I1JIAHE

[Iporpamma Kypca XUMHUHU JJIi OCHOBHOM WIKOJBI pa3padaThiBajiach C
Y4€TOM TEPBOHAYAJIbHBIX MPEJICTABICHUN, TMOJYyYEHHBIX YYallUMHUCS B
HAyYaJIbHOM IIKOJIE MTPU U3YUYEHUU OKPYKAIOIIEro MUpAa.

[Iporpamma XOTsI U HOCUT OOUIEKYJIBTYPHBIA XapakTep U HE CTaBUT 3a/1aqy
npoecCHOoHAIbHON TOJATOTOBKM yYalllUXCsS, TeM HE MEHEE, I03BOJISET UM
OTIPEICIUTHCS C BBIOOPOM TIpoduiiss 00ydeHHsI B CTapIiei MIKoJIe.

B y4yebHOM 1UTaHE HAa OCBOEHHE y4eOHOTO mpeameTa «XUMHS» Ha YPOBHE
OCHOBHOTO 00111eT0 00pazoBanus oTBoAUTCS 136 yacoB u3 pacuera: 68 yacoB — 8
Kiacc, 68 yacoB — 9 kiacc.

JJUYHOCTHBIE, METAIIPEJMETHBIE, NPEAMETHBIE
PE3YJIBTATBI OCBOEHUS YUYEBHOI'O ITPEJIMETA

JlesaTenbHOCTh 00pa30BaTEILHOTO YUPEXKACHUST 00IIero oOpa3oBaHUs B
00y4YeHUU XUMHUHU JIOJDKHA OBITh HampamiieHa Ha JOCTHXKEHHE OOyJarolUUMUCS
CJEAYIONINX JJUYHOCTHBIX PE3YJIBTATOB:

1. Poccuiickas rpakgaHCKas WICHTHYHOCTH (TMATPHOTH3M, YBa)KEHHE K
OTtedecTBy, K MPOIUIOMY M HACTOSIIEMY MHOTOHAIIMOHAILHOTO Hapoaa Poccum,
YyBCTBO OTBETCTBEHHOCTH W josra miepen Pomunol, maeHTudukamnus ceds B
KadecTBe TpaxaaHmHa Poccum, CyObeKTHBHAs 3HAYUMOCTH HCIIOJIB30BAHUS
PYCCKOTO s3bIKa W SI3BIKOB HapomoB Poccum, OCO3HaHWE W ONIYIICHUE
JUYHOCTHOM CONMPUYACTHOCTU cCyabOe poccuiickoro Hapona). (Oco3HaHue
STHUYECKOW TMPUHAIJICKHOCTH, 3HAHUE WCTOPHH, S3BIKA, KYJIBTYPHI CBOETO
Hapoza, CBOETO Kpas, OCHOB KYJIBTYpHOTO Hacieaus HapoaoB Poccum u



yeJioBeuecTBa (MICHTHYHOCTh YeJOBEKa C POCCHMCKOM MHOTOHAI[MOHAILHOMN
KyJBTYPOM, COMPUYACTHOCTh UCTOPUM HAPOAOB U TOCYIAPCTB, HAXOJUBIIUXCS Ha
TeppUTOpUM CcoBpeMeHHOW Poccum); wuHTEpUOpHU3aIUs TYMaHUCTUYECKHX,
JEMOKpPAaTUYECKUX W  TPAJAMIMOHHBIX  I[IEHHOCTEH  MHOTOHAIMOHAIBHOTO
poccuiickoro obmectBa. Oco3HaHHOE, YBKUTEIBHOE U JOOpOXKEIaTeabHOe
OTHONICHUE K WCTOPHUH, KYJIBType, PEITUTHH, TPATUIIUSAM, S3bIKaM, IIEHHOCTSIM
HapoaoB Poccun u HapogoB mupa.

2. TOTOBHOCTh M CHOCOOHOCTh OOyYarolUMXcsd K CaMOpPa3BUTHIO U
caM000pa30BaHUI0 HA OCHOBE MOTHBAIIMU K 00yUEHHUIO U MTO3HAHUIO; TOTOBHOCTH
U CHOCOOHOCTh OCO3HAHHOMY BBIOODY UM  TOCTPOEHHUIO  JajibHEHIIeH
WHIMBUYaJIbHOH TpPaeKTOpUU o00pa3oBaHHs Ha 0a3e OPUCHTHUPOBKH B MHUPE
npodeccrii ¥ TMPOPECCUOHANBHBIX TMPEANOYTEHUNH, C YYETOM YCTOHYUBBIX
MO3HABATEJIbHBIX HHTEPECOB.

3. PasButoe MopajgbHOE CO3HAHHE M KOMIETEHTHOCTh B PEIICHUU
MOpaJbHBIX TMPOOJEM HAa OCHOBE JHMYHOCTHOTO BBbIOOpa, (GOpMHUPOBAHHUE
HPABCTBEHHBIX YYBCTB M HPABCTBEHHOTO TIOBEACHHS, OCO3HAHHOTO U
OTBETCTBEHHOTO OTHOILIEHHSI K COOCTBEHHBIM IMOCTyIKaM (CIIOCOOHOCTh K
HPABCTBEHHOMY CaMOCOBEPIICHCTBOBAHHIO; BEPOTEPIIUMOCTh, YBAKHTEIHLHOE
OTHOIICHUE K PEIMTHO3HBIM YYBCTBAM, B3DISAIaM JIIOACH WM WX OTCYyTCTBHIO;
3HaHHE OCHOBHBIX HOPM MOpPaJi, HPAaBCTBEHHBIX, JYXOBHBIX HICAJIOB, XPAHUMBIX
B KyJBTYPHBIX TPAIUIUAX HapomoB Poccuu, TOTOBHOCT, Ha HMX OCHOBE K
CO3HATEIIbBHOMY CaMOOTPAaHMYCHUIO B TOCTYIIKAaX, MOBEICHUH, PACTOYMTEIHHOM
OTPEOUTENBCTBE; CHOPMUPOBAHHOCTh MPEACTABICHHH 00 OCHOBaX CBETCKOMN
ATUKH, KYIBTYphl TPAIUIIMOHHBIX PEIUTHH, UX POJIM B Pa3BUTUU KYJIBTYpbl U
ucropur Poccun u yenoBedecTBa, B CTAHOBIICHUHM TI'PaXKJIaHCKOTO OOIIECTBA W
POCCHUICKON TOCYyIapCTBEHHOCTH; MOHMMAHUE 3HAYEHHs] HPABCTBEHHOCTHU, BEPHI
U pPEIUruu B JKU3HHM YeJoBeKa, ceMbu u obmiectBa). ChopMHPOBAHHOCTH
OTBETCTBEHHOTO OTHOIIEHUS K YUYEHHWIO; YBAKUTEIHHOTO OTHOIICHHS K TPYIHY,
HAJIMYHUE OMBITA YYaCTHs B COLNMAIBLHO 3HAUUMOM Tpyzae. Oco3HaHWE 3HAYCHUS
CEMbU B JKU3HU YEJIOBEKa W OOIIECTBA, MPUHATHE IIEHHOCTH CEMEWHOW >KH3HH,
YBOXHUTEIIBHOE 1 3a00TIMBOE OTHOIIICHHUE K WICHAM CBOCH CEMBH.

4. ChopMupoBaHHOCTH IIEJIOCTHOTO MHPOBO33PCHHUS, COOTBETCTBYIOIIETO
COBPEMCHHOMY YypOBHIO pa3BUTHUS HayKH © OOIIECTBEHHOW TIPAKTHKH,
YYHTHIBAIOIIETO COIMAILHOE, KYJIBTYPHOE, SI3bIKOBOE, TYXOBHOE MHOTO0Opa3ue
COBPEMEHHOTO MHpA.

5. Oco3HaHHOE, YBaXUTEIbHOEC U J0OpOXKeIaTeJbHOE OTHOIICHHE K
JPYTroMy 4eJIOBEKY, €ro MHEHHIO, MHPOBO33PEHHIO, KYIBType, S3BIKYy, Bepe,
IpaXXJaHCKOW TMO3HUIMH. [OTOBHOCTh M CIIOCOOHOCTH BECTU JIMAJIOT C JIPYTUMHU
JIONBMH M JOCTUTaTh B HEM B3aUMONOHMMAaHHS (UIeHTU(dUKAIMS ceds Kak
MIOJIHOIIPABHOTO CYOBEKTa OOINCHHUS, TOTOBHOCTh K KOHCTPYHMPOBAaHHIO 00pa3a
nmapTHepa 1O JMAaJoTy, TOTOBHOCTh K KOHCTPYHPOBAaHUIO 00pa3za JOMyCTHUMBIX
croco0OB Manora, TOTOBHOCTh K KOHCTPYMPOBAaHUIO Tpollecca AHayiora Kak
KOHBCHITMOHHPOBAHUS HHTEPECOB, MPOIEAYP, TOTOBHOCTh U CIOCOOHOCTH K
BEJICHUIO TIEPETOBOPOB).



6. OCBOEHHOCTh COITMATBHBIX HOPM, MpaBUJ MOBEACHUS, pojel u dhopm
COIIMAIIBHOM JKM3HUW B TpyINmax M cooOlIecTBax. YdYacThe B IIKOJIBHOM
CaMOYIIpaBJICHUH U  OOIIECTBEHHOW JKM3HHM B TMpEJeiax BO3PACTHBIX
KOMIIETEHIIMA C YYETOM PETHOHAIBHBIX, 3ITHOKYJIBTYPHBIX, COLUHAIBHBIX U
PKOHOMHUYECKHX OCOOEHHOCTEeH ((popMUpOBaHHE TOTOBHOCTH K YYacTHIO B
MPOLECCE YMOPSJAOYEHHS] COLMAIBHBIX CBA3€H M OTHOLICHWH, B KOTOpBIC
BKJIIOYEHbl U KOTOphie (OPMHUPYIOT CaMM Yy4alluecs; BKIIOUEHHOCTh B
HETIOCPEACTBEHHOE TPaXJAAHCKOE€ y4dacTHE, TOTOBHOCTh y4aCTBOBarb B
KUA3HENIECITENbHOCTH MOAPOCTKOBOTO 00I11IeCTBEHHOTO oObeuHEeHusI,
MIPOAYKTUBHO B3aWMMOJCHCTBYIOIIETO C COLUMAJIBbHOM CpPEIOM U COLMAJIbHBIMU
WHCTUTYTaMH; WACHTU(UKAIMA ce0si B KadeCTBE CYObEKTa COIMAJIbHBIX
npeoOpa3oBaHUi, OCBOCHUE KOMIIETEHTHOCTEW B cdepe opraHuzaropckoi
NEATENIbHOCTH; HWHTEPUOpU3ALMS LEHHOCTEN CO3MIATENIbHOTO OTHOIIEHUS K
OKPYXKAIOIIEH JEUCTBUTEIBHOCTH, LEHHOCTEHM COLMAJIBbHOTO TBOPYECTBA,
LEHHOCTH  NPOAYKTMBHOW  OpPraHU3alMUd  COBMECTHOM  JEATEIIbHOCTH,
caMopeanu3alMd B TpyHI€ W OpPraHu3aluy, LEHHOCTH <JIPyroro» Kak
PaBHOITPABHOTO napTHepa, dbopmMupoBanue KOMITETECHIUI aHaJIn3a,
MPOCKTHUPOBAHUSA, OpTaHMU3AIlUU  JCATENBHOCTH, pedrekcun HW3MEHEHUH,
CIIOCOOOB  B3aMMOBBITOIHOTO  COTPYJIHUYECTBA, CHOCOOOB  peaju3aiuu
COOCTBEHHOTIO JIUJIEPCKOTO MOTEHIIMANA).

7. CpopMHpPOBAaHHOCTh IIEHHOCTH 30pPOBOrO0 W Oe€30macHOro oodpasa
KU3HU; UHTEPUOPHU3AIMA TMPaBUI HMHAUBUAYAIBHOTO M  KOJUIEKTMBHOIO
0€30MacHOro IMOBEJICHUS B YPE3BBIYANHBIX CUTYAIMSIX, YTPOXKAIOMIMX JKU3HU U
3JI0POBBIO JIFOJIEH, ITPABUII TOBEJICHUS HA TPAHCIIOPTE U HA 10POrax.

8. Pa3BUTOCTh 3CTETUYECKOTO CO3HAHUS YEPE3 OCBOCHUE XY/I0KECTBEHHOIO
Haciienust HaponoB Poccuu M Mupa, yBaXXE€HHME K HUCTOPUM KYJIBTYPBl CBOEIO
Oreuectna.

9. CdopmupoBaHHOCTH OCHOB AKOJIOTMYECKOM KYJIBTYPBI,
COOTBETCTBYIOIIE COBPEMEHHOMY YPOBHIO  3KOJOTHYECKOTO  MBIIUICHUS,
HAJIMYHUE ONBITA SKOJIOTHMUECKH OPHUEHTHUPOBAHHOU PEICKCUBHO-OIICHOYHON U
NPAKTUYECKOW JIEATEIbHOCTM B JKM3HEHHBIX CHUTyalusix (TOTOBHOCTh K
WCCIICIOBAHUIO TIPUPOABI, K 3aHATUSAM CEJIbCKOXO3SIMCTBEHHBIM TPYIOM, K
XYI0KECTBEHHO-3CTETUUECKOMY OTPAKCHUIO MPUPOBI, K 3aHATUSIM TypPU3MOM, B
TOM YHCJI€ SKOTYPHU3MOM, K OCYIIIECTBICHUIO MPUPOAOOXPAHHON JIESITEIHLHOCTH).

MeTanpeaMeTHbIX Pe3yJibTaTOB:

MeTtanpenMeTHble pe3yabTaThl, BKJIIOYAIOT OCBOCHHBIC OOYUYAIOIIUMUCS
MEXIPEIMETHBIE TIOHSTHS ¥ YHUBEpCAJIbHbIC YUCOHbBIC JEHCTBUS (PETYISATUBHEIE,
MO3HABATEJIbHbIC, KOMMYHUKATHUBHBIC).

MesxknpeaMeTHble MOHATUHSA

VYcnoBueM GoOpMUPOBaHUST MEXKIPEAMETHBIX TMOHATHUM, HalpUMEp, TaKUX
Kak cucrema, (axkT, 3aKOHOMEPHOCTh, (DEHOMEH, aHaju3, CHUHTE3 SBIISICTCS
OBJQJICHUE  OOyYaloIMMHUCS  OCHOBAMU  YMUTATEJIbCKOW  KOMIIETEHIIUH,
NpuoOpEeTeHHE HABBIKOB paboThl ¢ uWHGOpMAIMel, ydacTue B IPOECKTHOM



nesiTenbHOCTH. B OCHOBHOM  mikojie OyzmeT mpojoibkeHa pabota 1o
(GOpPMHUPOBAHUI0O U  Pa3BUTHIO OCHOB  YHTATEJIbCKOH  KOMIIETEHLMHU.
OOyuaromuecss OBJaJCIOT UYTEHHUEM KaK CpPEIACTBOM OCYIIECTBICHUS CBOUX
JaJIbHEUIINX IUIAHOB: NPONOJDKEHHMs] 00pa3oBaHUS M caMo0Opa3oBaHMUA,
OCO3HAHHOTO IUJIAHUPOBAHMSI CBOETO AaKTYaJbHOTO M MEPCIEKTUBHOIO KpyTa
YTeHHUsA, B TOM YHCJIE JOCYroBOTO, MOATOTOBKM K TPYAOBOW W COLMAIBHOU
NEeSATENbHOCTH. Y  BBITYCKHHUKOB OyaeT cdopMHpoBaHAa NOTPEOHOCTh B
CHUCTEMaTHYE€CKOM UYTEHHH KaK CpPEICTBE MO3HAHHWS MHpa M ce0sl B 3TOM MHpE,
rapMOHU3ALMK  OTHOLIEHHWW 4YelloBeKa U oOllecTBa, CoO3AaHUM  oOpasa
«IOTPEOHOTO OYIYIIETOY.

[Tpu u3zyueHnn XUMHUM, 00y4aroIIHecs] yCOBEPIICHCTBYIOT PUOOPETEHHBIE
Ha MEpPBOM ypOBHE HABBIKM PadoThl ¢ MHpopMamueil ¥ NonoiaHAT ux. OHuU
CMOTYT paboTarh C TEKCTaMHu, MpeoOpa3oBbIBATE U HHTEPIPETUPOBATH
coZiepKalllyocs B HUX HH(OpMaILMIo, B TOM YHCJIE:

* CUCTEMaTU3UpOBaTh, COMNOCTABIATh, aHAJIM3UPOBaTh, 00OOIIATH H
UHTEPIIPETUPOBATH NH(OPMAIIUIO, COAEPHKAIILYIOCS B TOTOBBIX HH(POPMAIIMOHHBIX
00BEKTaxX;

* BBIICTATh IVIAaBHYI0 W U30BITOYHYIO HWHGOPMAIUIO, BBIIOJIHSITH
CMBICTIOBOE CBEPTHIBAHME BBIIEICHHBIX (DAaKTOB, MBICIIEH; TPEACTABIATH
uH(pOpPMALIMIO B CXAaTOM CIIOBECHOM (opme (B BUIE IUIaHA WM TE3UCOB) U B
HaIsTHO-CUMBOJIMYeckol (opme (B Buae Tabmuil, rpadUuecKUX CXeM U
auarpamMM, KapT TIOHATHH —  KOHUENTYaJdbHBIX JUarpaMM, OIOPHBIX
KOHCIIEKTOB);

* 3aMO0JHATH U JOMOJIHATH TAOIUIIbI, CXEMBbI, IMarPAMMBbI, TEKCTHI.

B xonme uzyuenus xumuu, oOydaronuecs NpuoOPeTyT OonbIT MPOEeKTHOM
AeSITeIbHOCTH Kak o0co0oil ¢opMbl yueOHOU pabOThl, CIOCOOCTBYIOIIEH
BOCIUTAHUIO  CAMOCTOSTEIbHOCTH,  WHUIMATUBHOCTH,  OTBETCTBEHHOCTH,
MOBBIIICHUIO MOTHBAIMU U 3((HEKTUBHOCTH YUYEOHOU AESITEIBHOCTU;, B XOJE
peanu3aiy UCXOIHOTO 3aMbIciia Ha MPAKTUYECKOM YPOBHE OBJAJICIOT YMEHHEM
BbIOMpATh a/IeKBaTHBIE CTOAIICH 3a/aue CpeACTBa, MPUHUMATh PELICHUS, B TOM
YHUCIIe U B CUTyalUsIX HeomnpeaeaéHHOCTH. OHU Moiay4yaT BO3MOKHOCTh Pa3BUTh
COCOOHOCTh K pa3padOTKe HECKOJbKMX BAPUAHTOB PELICHUH, K IOUCKY
HECTaHJAPTHBIX PELIEHUM, MOUCKY U OCYUIECTBICHHUIO Hanbojee MpUEeMIIEMOIO
penieHusl.

[lepeyeHp KITIOYEBBIX MEXKMPEAMETHBIX TOHSATHH OMNpEICNAeTCS B XOJIe
pa3pabOTKM OCHOBHOM 00pa3oBaTeNbHOW MPOrpaMMbl OCHOBHOTO  OOIIIETO
oOpa3oBaHus 00pa30BaTEIbLHON OpraHu3aliid B 3aBUCUMOCTH OT MaTepHabHO-
TEXHUYECKOIO OCHAIIEHHUs, KaJpOBOIO MOTEHIMANa, HCIOJIb3yEMbIX METO/IOB
paboThI 1 00pa30BaATEIBHBIX TEXHOIOTHH.

B cootrBerctBun ®I'OC OOO BBIAEHSIOTCS TPU TPYHIbl YHUBEPCATIBHBIX
y4eOHBIX IEUCTBUI: PETYISITUBHbBIE, I03HABATEIIbHbIC, KOMMYHUKATHBHBIC.

Perynstusubie YVY/|

I. YMeHue caMOCTOATENBHO OIpENesATh LEeNH OOy4eHHs, CTaBUTh U
(GopMynupoBaTh HOBbIE 3aJa4lM B yuyeOe M IO3HABATEIbHOW JE€ATEIbHOCTH,



pa3BUBaThb MOTHUBBI W HWHTEPEChl CBOEW IO3HABATENbHON JCSITEIBHOCTH.
OO0yuaromuiics CMOXET:

® aHaIM3MpOBaThb  CYLIECTBYIOUIME W IUIAHMPOBaTh  Oyayluue
00pa3oBaTelbHbIE PE3YIBTATHI;

® UIeHTU(ULIHUPOBATh COOCTBEHHBIE MPOOJIEMbl U ONPENENATh IIABHYIO
npoliemMy;

® BBIJIBUTaThb BEPCUHU PEHICHHUS MpoOIeMbl, (HOPMYyIUpOBaTh THUIOTE3HI,
IPEBOCXUIIATH KOHEUHBII pe3ylbTaT;

® CTaBUTH I€JIb JIEATEILHOCTH HA OCHOBE OIPEACICHHOW MpOoOIeMbl U
CYILECTBYIOIMX BO3MOXKHOCTEM;

e (opmynrpoBaTh yueOHbIE 3a/1a4¥ KaK IIard JOCTHKEHUS MOCTaBICHHOU
LEJH IEATETbHOCTH;

e 00OCHOBBIBaTh 1IE€JIEBBIE OPHEHTHPHI W TPUOPUTETHI CCHUIKAMHU Ha
LIEHHOCTH, YKa3bIBast 1 000CHOBBIBAs JJOTMUECKYIO MTOCIIE0BATEIBHOCTD IIaroB.

2. YMeHHe caMOCTOSITENIbHO IJIAHUPOBATH IyTH AOCTHXKEHHUS LEJIeH, B
TOM YHCJE albT€pHATHBHBIE, OCO3HAHHO BbIOMpaTh HaubOosee 3(PPeKTUBHBIE
CIOCOOBI peleHUs Y4eOHBIX U MO3HABATEIbHbIX 3a/1a4. OOy4Jaronuics CMOXKET:

® OIpeAcssiTh HEOOXOIUMbIC JEUCTBUE(S) B COOTBETCTBUU C y4eOHOU H
MO03HABATEJIHLHOM 3a/1a4€i ¥ COCTABIIATH AJITOPUTM MX BBITIOJIHEHHUS,

e 00OCHOBBIBaTh U OCYHIECTBISATH BBIOOp Hambonee dhHEKTUBHBIX
crocoO0B pelIeHHs YYEOHBIX U MO3HABATENIbHbIX 3a7ay;

® ONpeNeisaTh/HAXOAUTh, B TOM YHCIE M3 MPEAJIOKEHHBIX BapHaHTOB,
YCIJIOBHUSI JIJIsl BBITIOJTHEHUST y4eOHOM U MO3HAaBaTeIbHOM 3a]1auu;

® BBHICTpauBaTh )XKM3HEHHbIE IJIAaHBI HA KPATKOCPOUHOE OyayIiee (3asBisTh
LIEJIeBbIE€ OPUEHTHUPHI, CTABUThH AJICKBAaTHbIE MM 3aJlaud U Mpeasiararb AecTBus,
yKa3blBasg U 000CHOBBIBAs JIOTUYECKYIO MOCIIEI0BATENbHOCTD 111aroB);

® BBHIOMpATh W3 MPEUIOKCHHBIX BAapUAHTOB W CAMOCTOSITENIbHO HUCKAaTh
CpeICTBa/pecypchl U1 pelIeHUs 3a/1a4n/JOCTHKEHUS 1IeIIH;

® COCTaBJIATh IUIAH peElIeHHs MpoOieMbl (BBIIOJIHEHHS IPOEKTA,
IIPOBEJICHUS UCCIICIOBAHNUSA);

® OMpeAesaTh NMOTEHUUANbHbIE 3aTPYJHEHHUS NpPU pEHICHUH Y4eOHOU U
NO3HaBaTeIbHON 33Ja4u M HAXOAUTH CPEJCTBA JJISl X yCTPaHEHHUS;

® ONUCHIBATH CBOM OIBIT, OPOPMIISis €ro IJsl MepeAadd APYTUM JIOIsSM B
BU/JIE TEXHOJIOTHH PELIECHUs MTPAKTUYECKUX 3a]1ad OMPeIeJICHHOTO Kilacca,

® [JITAHUPOBATH u KOPPEKTUPOBATH CBOIO WHIUBUYAJIBHYIO
00pa3oBaTeNIbHYIO TPAEKTOPHIO.

3. VYMmeHue COOTHOCUTH CBOU JIEUCTBHS C IUIAHUPYEMBIMH PE3YJIbTaTaMHU,
OCYILLECTBIISAITh KOHTPOJb CBOEW JAEATENIBHOCTH B MPOLECCE JTOCTUKEHUS
pe3yabTara, ONpenessaTh CnocoObl JEHCTBUA B paMKax MPEIIOKEHHBIX YCIOBUN
U TpeOOBaHMI, KOPPEKTHPOBaTh CBOM JEHCTBUA B COOTBETCTBUM C
U3MeHsoNIeics cutyanuen. OOydaronuics CMOXKeET:

® ONpeNesTh COBMECTHO C TI€IaroroM M CBEPCTHUKAMU KPHUTEPUU
IUTAHUPYEMBIX PE3YJIbTaTOB U KPUTEPUU OLIEHKH CBOEW yUeOHOM JesITeIbHOCTH;



® CHCTEMAaTU3UPOBAThH (B TOM UHMCJE BBIOMPATh MPUOPUTETHBIC) KPUTEPUU
IUTAHUPYEMBIX PE3YJIbTaTOB U OLIEHKH CBOEH JIEATEIbHOCTH;

e oTOMpaTb HWHCTPYMEHTHI [UIsl OLICHUBAaHUS CBOEH JESITEIbHOCTH,
OCYLIECTBIISATh CAMOKOHTPOJIb CBOEH [EATENbHOCTH B PAMKAX MPEUIOKEHHBIX
yCIJIOBUI U TpeOOBaHUI;

® OLICHUBATh CBOKO JIESTEIIBHOCTb, apPIYMEHTUPYS INPUYHUHBI JOCTHKEHUS
WJIM OTCYTCTBHS IUIAHUPYEMOTO PE3YIIbTaTa;

® HaxOIWUTh JIOCTATOYHBIE CPEACTBA JJIS BBHIIOJIHEHHS YYEOHBIX ACHCTBUMN
B U3MEHSIOLIEICS CUTyallul W/WJIH TIPU OTCYTCTBUU TUIAHUPYEMOTO Pe3yibTaTa;

e paboTasi 1O CBOEMYy IUIaHy, BHOCHUTb KOPPEKTUBBI B TEKYIIYIO
NEeSATENbHOCTh HAa OCHOBE aHajiu3a W3MEHEHUH CUTyauuu i1 [OIy4YeHUs
3aIlJIAHUPOBAHHBIX XapaKTEPUCTUK MPOAYKTa/pe3ynbrara;

® yCTaHaBIMBaThb CBS3b MEXKIY MOJIYYEHHBIMH XapaKTepUCTHUKaMU
OPOAYKTAa M XapaKTEPUCTUKAMU IpOLECcCa JEATEIbHOCTH W 10 3aBEpLICHUU
NEeSATENbHOCTH MpeAsiaraTb U3MEHEHUE XapaKTEPUCTUK IpoLecca ISl MOTyYeHUs
YAYUYLIEHHBIX XapaKTePUCTUK MPOIYKTa;

® CBEpATH CBOM JICUCTBHS C LENbIO M, IPU HEOOXOAUMOCTH, WCIPABIATh
OIIKUOKH CAMOCTOSITENBHO.

4. VYMmeHue OLEHUBaTh IMPABUIBHOCTH BBIIIOJHEHUS Y4eOHOM 3azauu,
CcOOCTBEHHBIE BO3MOYKHOCTH €€ perieHusi. OOyyaromuiicss CMOXKeT:

® ONpeleNsaTh KPUTEPUU NPABWIBHOCTH (KOPPEKTHOCTH) BBIIOJHEHUS
y4eOHOM 3a7a4u;

® QHAIM3MPOBaTb U OOOCHOBBIBATH IPUMEHEHHE COOTBETCTBYIOILEIO
UHCTPYMEHTAapHs J1JIs1 BBIIIOJIHEHUS yUeOHOH 3a/1auH;

e CBOOOJHO IIOJI30BATHCS BBIPAOOTAHHBIMU KPUTEPHUSIMH OLEHKH U
CaMOOILICHKH, HUCXONS U3 LENH U HUMEIOIIMXCS CPEACTB, pasjauyasl pe3yiabrar u
crnocoObl JEHCTBUIA;

® OIICHHMBaTh MPOAYKT CBOEH JEATEIbHOCTH MO 3aJaHHBIM W/WJIH
CaMOCTOATENIbHO  ONPENEICHHBIM KPUTEPUSM B COOTBETCTBUM C  LEJBIO
NESATENBHOCTH;

e 000CHOBBIBaTh JOCTH>KMMOCTb €M BbIOPAHHBIM CIIOCOOOM Ha OCHOBE
OLICHKU CBOMX BHYTPEHHHUX PECYPCOB M JTOCTYIIHBIX BHEIIHUX PECYPCOB;

e (uUKCHUPOBAThH U aHAJIU3UPOBAThH JTUHAMUKY COOCTBEHHBIX
00pa3oBaTeNIbHBIX PE3YJIBTATOB.

5. Bianzenune ocHOBaMHM CaMOKOHTPOJISI, CAMOOLICHKH, IPUHATHUS PEILIECHAN
U OCYIIECTBICHHMS OCO3HAaHHOIO BbIOOpa B Y4Ye€OHOM U MO3HABaTEJIbHOM.
OOyuaromuiics CMOXeT:

e HaOnMIOmaTh W AHAJIM3UPOBaThb  COOCTBEHHYIO  y4yeOHYIO U
MO3HABATEIbHYIO JIEATEIBHOCTh U JACSITEIbHOCTh JpYyrux OOyyarommxcsi B
polLecce B3aUMOIIPOBEPKH;

® COOTHOCUTH pEalIbHbIE U IUIAaHUPYEMbIE PE3yIbTaThl WHIWBUYyaTbHOU
o0pa3oBaTesIbHON JeSATENHHOCTH U JIENaTh BHIBOJIbI;

® IIpUHMMATh pElIEHWE B Y4YEOHOH CHUTyalud W HECTH 3a HEero
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OTBETCTBEHHOCTH;

® CaMOCTOSITEJIBHO ONPEENATh IPUUYHUHBI CBOETO yCleXa WIM Heyclexa U
HAXOJIUTh CITOCOOBI BBIXOJIA U3 CUTYAIlH HEYCIIEXa;

® DPETPOCIEKTUBHO OMNPEAEINATh, KaKue JEUCTBHS MO PELICHUIO0 YYEOHOMU
3a/la4d WM TlapaMeTpbl 3TUX JIEWCTBUM MPHUBEIH K TMOJYYECHHUIO HMMEIOIIETOCS
IpOIyKTa yYeOHOM AeATEeIbHOCTH;

® JIEMOHCTPHUPOBATh TPHEMBl  PETYISANUN  TCUXO(PU3HOTOTUICCKUX/
SMOILIMOHAJIBHBIX ~ COCTOSIHUM Uil JOCTWXeHus: 3(pdexra  yCHOKOeHUs
(ycTpaHeHMsI SMOLMOHAIBHOW HaNpsHDKEHHOCTH), 3(ddexra BOCCTaHOBICHHS
(ocnabneHusi MposIBICHUN yToMJIeHHs), d(Pdekra axTuBU3alMKU (TIOBBIIICHUS
CUX0(U3HOIOTUYECKON PEAKTUBHOCTH).

IMo3naBarenabubie Y Y]]

6. YMmeHue omnpenemnsTh MOHATHS, CO3/1aBaTh 000OIIEHUS, YCTAHABIUBATh
aHAJIOTUH, KJIacCU(PUIMPOBATh, CAMOCTOATEIBHO BbIOMpATb OCHOBAaHUSA U
KpUTEpUU JUIs Kilaccu(UKaLlMY, YCTAaHABIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3H,
CTPOUTh  JIOTUYECKOE  PACCYKICHHE,  YMO3AKIIOYeHUE  (MHIYKTHBHOE,
JIeTyKTUBHOE, 110 aHAJIOTHH) U AeNaTh BHIBOJBL. OOy4aIOMUNC CMOXKET:

® [1010MpaTh CJIOBA, COMOAYMHEHHBIE KIIOUEBOMY CJIOBY, ONpPENEISIONINE
€ro MPU3HAKU U CBOMCTBA;

® BBICTpPauBaTh JOTMYECKYIO LEMOUKY, COCTOSIIYIO U3 KIIOYEBOIO CIOBA U
CONOAYMHEHHBIX EMY CJIOB;

® BBIJCIATh OOIIMKA TpPHU3HAK JBYX WM HECKOJbKHX NPEIMETOB WU
SBJICHUM U OOBSICHATH UX CXO/ICTBO;

e 00BEAMHATH NPEIMETHl M SBJICHHS B TPYIIbl [0 ONPEACICHHBIM
IpU3HAKaM, CPAaBHUBATh, KJIACCU(DUIIMPOBATH U 0000IATh (PAKThI U SIBICHHUS;

® BBIJICISTH SIBICHHE U3 OOLIETO psijia APYTUX SBJICHUM;

® ONpEIEATh 00CTOSATENBCTRA, KOTOpbIE IpeeCcTBOBAIN
BO3HUKHOBEHHUIO CBSI3M MEXIYy SIBJICHUSAMH, U3 ITUX OOCTOSTENBCTB BBIICIATH
ONpPEAEINSIIONINE, CHOCOOHBIE OBITh MNPUYMHON JAHHOTO SIBIEHUS, BBISBISATH
IPUYMHBI U CIIEJCTBUS ABJICHUN;

® CTPOUTHb pACCYXKJIEHHE OT OOMIMX 3aKOHOMEPHOCTEM K YaCTHBIM
SBJICHUSIM M OT YaCTHBIX SIBIIEHUH K OOIIMM 3aKOHOMEPHOCTSIM;

® CTPOUTH PACCYXICHUE HA OCHOBE CpPAaBHEHHS MPEAMETOB U SIBJICHUH,
BBIJICJISAS IPU ATOM OOIIME TPU3HAKH;

® y3Jlararh MOJYYEHHYI0O MH(POPMAIIMIO, UHTEPIPETUPYST €€ B KOHTEKCTE
peraemMon 3a1a4u;

® CaMOCTOSITENIbHO YKa3blBaTb Ha HMHGPOPMALMIO, HYKJAIOIIYIOCS B
IpoOBEpKe, TMpeajaratb M MPUMEHATH CIOCOO0 MPOBEPKU JOCTOBEPHOCTH
nHpopManuu;

e BepOanM30BaTh SMOLMOHAIBHOE BIIEUATIEHUE, OKAa3aHHOE Ha HEro
UCTOYHUKOM;

® OOBSCHATH SBJICHHUSA, MPOLIECCHI, CBSI3M W OTHOIICHUS, BBIABISEMbIC B
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XO/le TI03HABATEJIbHOM U  HCCIENOBATENbCKOM ACSATENBHOCTH  (MIPUBOIUTH
00BsiICHEHHE C U3MEHEHHEM (OPMBI TMPEACTABICHUS; OOBSICHATH, ACTATUIUPYS
WK 0000111as1; OOBSCHATD C 3a/IaHHON TOYKU 3PEHUS);

® BBISBIISATh M HAa3bIBaTh TPUYUHBI COOBITHSA, SBICHHUS, B TOM YHCIIE
BO3MOXHbIE / Hauboiee BepOSITHbIE NPUYMHBI, BO3MOXKHbBIE IOCIEICTBUS
3aJJaHHON TPUYHMHBI, CAMOCTOSITEIBHO OCYIICCTBIISISI TMPUYUHHO-CIICICTBCHHBIN
aHaIu3;

® JeNaTh BHIBOJ HAa OCHOBE KPUTHUYECKOTO aHAJIM3a Pa3HbIX TOYEK 3PEHUS,
MOATBEP)KIaTh BBIBOJ, COOCTBEHHOW apryMEHTAIlMed WJIH CaMOCTOSTEIIHHO
MOJTyYCHHBIMU JaHHBIMH.

7. YMmeHue co3naBaTh, IPUMEHATh U MPEOOPa30BbIBATH 3HAKH U CUMBOJIBI,
MOJIETM W CXEMBl JJIA pelieHuss y4eOHbIX ¢ TO3HAaBaTeIbHBIX 3ajad.
OO0yuaromuiics CMOXET:

e 0003HaYaTh CUMBOJIOM M 3HAKOM IPEAMET U/UIIU SBJICHUE;

® ONpEENAITh JOTUYECKHUE CBS3M MEXKIY MpeaIMeTaMU /WK SBJICHUSMHU,
0003HauaTh JAHHbBIE JJOTUYECKUE CBSI3U C MIOMOIILIO 3HAKOB B CXEME;

e co3aBaTh a0CTPAKTHBIN WIM peabHBIM 00pa3 mpeaMera u/uiu sBJICHUS;

® CTPOWUTH MOJEIB/CXeMY Ha OCHOBE YCJIOBHM 3aJa4ul W/Wid criocoba ee
peIIcHMS;

e Cco3/7aBarh BepOaJIbHbIE, BEIIECTBEHHbIE U MHGOPMAIIMOHHBIE MOJIETH C
BBIJICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK 00bEKTa JI ONpeesieHns crnocoda
peIIeHus 3a]]a4i B COOTBETCTBUU C CUTYallueH;

e mpeoOpa3oBbIBATH MONETM C II€JBI0 BBISBICHUS OOIIMX 3aKOHOB,
OTPEIEIISIIONINX JAaHHYIO TPEIMETHYIO 00acTh;

® TIEPEBOJUTH CIOKHYIO MO COCTaBy (MHOTOACHEKTHYIO) MH(OPMAIIUIO U3
rpadgudeckoro win (HOPMaTU30BAHHOTO (CHUMBOJBHOTO) TIPEJCTABICHUS B
TEKCTOBOE, U HA0OOPOT;

® CTPOWTH CXEMY, AJITOPUTM JICUCTBUS, UCTIPABIISATH WIM BOCCTAHABINBAThH
HEU3BECTHBIM paHee aJIropuTM Ha OCHOBE MMEIOUIETOCS 3HAHHS 00 OOBEKTE, K
KOTOPOMY TPUMEHSIETCS aJITOPUTM;

® CTPOUTH JI0KA3aTeNIbCTBO: MPSMOE, KOCBEHHOE, OT TPOTUBHOTO;

® aHAIM3UPOBATh/pedIEKCUPOBATh OMBIT Ppa3pabOTKM MW pean3aluu
y4eOHOTO MPOEKTa, UCCIEAOBAHUS (TEOPETUUECKOTO, IMITUPUIECKOTO) HA OCHOBE
IPESUIOKCHHOW MPOOJIEMHOM CHUTYyaIlid, MOCTABICHHOW IIEIW W/WIN 3aJaHHBIX
KPUTEPHUEB OIICHKU MPOAYKTa/pe3ysipTara.

8. CwpbicioBoe uteHue. OOydaronmics CMOXKET:

® HAaXOJUTh B TEKCTE TpeOyeMyro nHGopMaIuio (B COOTBETCTBUU C LIEIAMU
CBOCH JEATEIIHHOCTH);

® OPHUEHTHPOBATHCS B COACPKAHWUU TEKCTA, TOHMMATh LIEIOCTHBIN CMBICI
TEKCTa, CTPYKTyPHPOBATh TEKCT;

® yCTaHaBJIMBAaTh B3aHMOCBS3b OMHMCAHHBIX B TEKCTE COOBITHMA, SBJICHUH,
IIPOLIECCOB;

® PE3IOMHUPOBATH TIIABHYIO UJICIO TEKCTA;
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e 1peoOpa3oBbIBATh TEKCT, «IEPEBOMSA» €ro B APYTYI0 MOAAIBHOCTb,
UHTEPIPETUPOBATh TEKCT (XYIOKECTBEHHBIM W HEXYIOKECTBEHHBIM — YUCOHBIH,
HAYYHO-TTOMYJISIPHBINA, HH(OPMAIIMOHHEIHN, TEKCT non-fiction);

® KPUTHUYECKH OLICHUBATh COJIEPKAHUE U (POPMY TEKCTa.

9. ®@opMHpOBaHME M PA3BUTUE DHKOJOTMYECKOTO MBIIUICHUS, YMEHHE
IIPUMEHATH €T0 B MO3HABATEIILHOM, KOMMYHHUKAaTUBHOM, COLMAIBHON IIPAKTUKE U
npodeccuonanbHoi opueHTanuu. OOy4Jaronuics CMOXKET:

® OIPEAEISTh CBOE OTHOIIEHUE K IIPUPOIHOM CPELE;

® AHAIM3UPOBATh BIUSHHE IKOJOTHUUECKUX (PAKTOPOB HA Cpeay OOUTaHUS
KUBBIX OPTaHU3MOB;

® MPOBOAWTH NPUYMHHBIN M BEPOATHOCTHBIM aHAIU3 HSKOJIOTUYECKUX
CUTyalui;

® [POTHO3UMPOBATh M3MEHEHUS CUTyallUM IMPU CMEHE JICUCTBUS OJHOIO
¢dakTopa Ha neicTBUE Opyroro GakTopa;

® pPACIPOCTPAHSThH IKOJIOTHUYECKUE 3HAHUS U YUYaCTBOBATh B MPAKTUUECKUX
Jenax 1o 3aluTe OKPYKaroen Cpenbl;

® BBIpa)KaTh CBOE OTHOLICHUE K MPUPOAE YEpe3 PUCYHKH, COUYMHEHHS,
MOJIEJIU, TPOEKTHbIEC PAOOTHI.

10. PaszButme MOTMBALIMM K OBJIAJCHUIO KYJIBTYPOM aKTHBHOIO
WCII0JIb30BaHMS CIOBAPEU U IPYyTHUX MOUCKOBBIX cucTeM. OO0ydaronuics CMOXKeET:

® OIpeeNsaTh HEOOXOUMBIE KITFOUEBbIC IIOUCKOBBIC CJIOBA U 3aMPOCHI;

® OCYUIECTBIIATH B3aUMOJCHCTBUE C DIEKTPOHHBIMH TOWCKOBBIMHU
CHUCTEMaMH, CJIOBapsIMH;

e (QopMHpoBaTh  MHOXKECTBEHHYIO  BBIOOPKY M3  MOMCKOBBIX
MCTOYHHUKOB i1 00BEKTUBU3AIUHU PE3YIIBTATOB MOUCKA;

® COOTHOCHUTH MOJYYEHHBIE PE3YyJIbTaThl IIOMCKA CO CBOEU AEATEIBHOCTHIO.

KovmmyHnukaruBHbie Y Y/[

11. YMeHue OpraHu3oBbIBaTh y4eOHOE COTPYIHUYECTBO U COBMECTHYIO
JEATeIbHOCTh C YYWUTEJeM W CBEPCTHHKaMM;, pabOTaTh WHIUBHAYyaJbHO U B
rpynmne: HaxoAWTh OOlllee peuieHue U paspemiarb KOHQIMKTBI Ha OCHOBE
COMIaCOBaHUs MO3UIIMN M yuyeTa UHTEPECOB; (POPMYIHpOBaTh, apryMEHTHUPOBAThH
¥ OTCTauBaTh CBOe MHeHUE. OOy4aronuics CMOXKET:

— ONpEAENATh BO3MOXHBIE POJIM B COBMECTHOU AECATEIBHOCTH;

— Urparb ONPEAECICHHYIO POJIb B COBMECTHOM JESATEIbHOCTH;

— MPUHUMATH TIO3UIMIO COOECEMHWKA, TOHWMAs TO3HINI0 JPYroro,
pasyinyarh B €r0 peyu: MHEHHUE (TOUKY 3pPEHHUs ), J0KA3aTelIbCTBO (apryMEHTHI),
(haKThI; TUIIOTE3bI, AaKCHOMBI, TECOPHUH;

— OompeAeNnsTh CBOM JICMCTBUSL W JCUCTBUA TNApTHEpPA, KOTOPBIE
CrocoOCTBOBAJIM WJIH MPEMATCTBOBAIN MPOAYKTUBHON KOMMYHUKAIIUU;

— CTPOUTH TIO3UTHUBHBIE OTHONIIEHWA B Mmpolecce ydyeOHOW U
I03HABaTEJIbHOM ACITEIbHOCTH;

— KOPPEKTHO M apryMEHTHUPOBAaHHO OTCTaMBarb CBOIO TOYKY 3pEHUS, B
JMCKYCCUU YMETh BBIJBUTATh KOHTPApTyMEHTHI, epedpasrupoBaTh CBOIO MBICIH
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(BI1aieHne MEXaHU3MOM SKBUBAJICHTHBIX 3aMEH);

— KPUTHYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM
MPU3HABATh OMTMOOYHOCTHh CBOETO MHEHUS (€CIIM OHO TaKOBO) U KOPPEKTHPOBATH
€ro;

— TpejyIaraTh aIETEPHATUBHOE PEIICHUE B KOH(PIUKTHON CUTYaIlnu;

— BBIJICTIATH OOITYIO TOUKY 3PEHHSI B IUCKYCCHH,

— JIOTOBapWBaThCs O TPaBWIAX U BONpPOCax JUisl OOCYXKIEHUS B
COOTBETCTBUM C NIOCTABJICHHOW NEPE IPYIIION 3a1a4€ei;

— OpPraHM30BBIBATH y4E€OHOE B3aUMOJACUCTBHE B TpyIme (ONpeaensTh
oO1ue 1enu, pacpenessaTh POIH, TOTOBAPUBATHCS IPYT C APYTOM H T. 1.);

— yCTpaHATh B paMKax Juajora pa3peiBBl B KOMMYHHKAIIUH,
00yCIIOBJICHHBIC HETIOHMMaHUEM/HETPUSITHEM CO CTOPOHBI coOeceHrKa 3aJauH,
(dbopMBI WK contep KaHus AUAIora.

12.  YMmeHwe OCO3HAHHO WCTOJB30BaTh  PEYEBBIC  CPEICTBA B
COOTBETCTBHH C 33J1a4€ii KOMMYHUKAIIUH JIJIs1 BBIPAXKCHUSI CBOUX YYBCTB, MBICIICH
U TOTPEeOHOCTEH JUIsi TUTAHWPOBAHUS W PETYISIIIUU CBOEH JEATEIHHOCTH,
BJIAJICHUE YCTHOM M MUCBMEHHOUN PEYbl0, MOHOJIOTUYECKON KOHTEKCTHOW PEYbIO.
OO0yuaromuiics CMOXeT:

® ONpeneNaTh 3a/1a4y KOMMYHUKAllUU U B COOTBETCTBUU C HEH OTOMpATh
peueBbIe CPENICTBA;

e oTOMpaTh ® WCMONB30BaTh pEYEBBIE CPEACTBA B  MpOIECCce
KOMMYHHUKAIIMH C IPYTUMU JTFOIBMH (JUAJIOT B TIape, B MaJIOH TPYIINE U T. 1.);

® [IPE/CTABIATh B YCTHOM WM MHUCbMEHHOW (opMe pa3BEepHYTHIN IJIaH
COOCTBEHHOM JIeSITCJIbHOCTH;

e coOmMIOMaTh HOPMBI MYyOJMYHOW pEYH, pPETIAaMEHT B MOHOJOTE U
JIMCKYCCUU B COOTBETCTBHH ¢ KOMMYHHKAaTHBHOM 3a1a4ci;

® BBICKa3bIBaTh U OOOCHOBBIBATH MHEHHE (CYXICHHE) W 3alpaiinuBaTh
MHEHHE TTapTHEepa B paMKax JHUajiora;

® MPUHUMATh pEIICHUE B XOJE MOHUaJoTa W COMIACOBBIBATH €r0 C
co0eceTHUKOM;

® CO371aBaTh MUCHbMEHHBIE «KJIMIIMPOBAHHBIC» U OPUTHHAIBHBIE TEKCTHI C
UCIIOJIb30BAHUEM HEOOXOMMBIX PEUEBBIX CPE/ICTB;

® HCIIOJIB30BAaTh BepOaIbHBIE CPEACTBA (CPEACTBA JIOTHUYECKON CBSI3U) JIS
BBIJICJICHUS CMBICIIOBBIX OJIOKOB CBOETO BBICTYILICHUS;

® UCIIOJIb30BaTh HEBEpOadbHBIE CPEJICTBA WM HAIVISAHBICE MaTepUabl,
MOJITOTOBJICHHBIE/0TOOPAHHBIE TI0J] PyKOBOJACTBOM YUHTEJIS;

® JenarTh OIICHOYHBIA BBIBOA O JIOCTIDKEHUH TIENH KOMMYHHKAITUU
HEMOCPEJICTBEHHO TOCJE 3aBEepIICHUS KOMMYHHKAaTHBHOTO KOHTaKTa U
000CHOBBIBAThH €TO0.

13. dopmupoBaHWE H pa3BUTHEC KOMIIETEHTHOCTH B  OOIacTH
WCIIOJIb30BaHMsI HH(POPMAITMOHHO-KOMMYHHKAITMOHHBIX TEXHOJIOTHHA (7anee —
HKT). OOyyaromuiics CMOXET:

® [[CJICHANPABICHHO MCKaTh M MCIOJIb30BaTh MHGOPMAIIMOHHBIC PECYPCHI,
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HEOOXOMMBIE JUIsl PEIICHUS Y4YEOHBIX M MPAKTHUYECKUX 337ad C MOMOIIbIO
cpeacts UKT;

® BBIOMpATh, CTPOUTH WM HCIIOJIIB30BATh aJCKBATHYI0 HH(GOPMAIMOHHYIO
MOJIENh JJIS TIepeladi CBOMX MBICIICH CPEACTBAMHU €CTECTBECHHBIX U (DOPMATBHBIX
SI3BIKOB B COOTBETCTBHUU C YCIOBUSIMH KOMMYHHKAITNH;

® BBIJCIATh MH(POPMAIIMOHHBIA aCHEKT 3aJaud, ONEepPUPOBATH JIAHHBIMH,
MCIIOJIb30BaTh MOJIEIIh PEIICHUS 3a/1a4H;

® WCIIOJIb30BaTh  KOMIBIOTEPHBIC  TEXHOJIOTHU  (BKJIIOYAs  BBIOOD
aJICKBAaTHBIX 3a7a4€ WHCTPYMEHTAIBHBIX MPOTrPAMMHO-AIAPATHBIX CPEICTB U
CEPBUCOB) I pelieHUus WH(POPMAITMOHHBIX W KOMMYHHMKAITMOHHBIX YUEOHBIX
3a/1a4, B TOM YHCJIC: BBIYMCIICHHE, HaIMCaHWE THUCEM, COYMHCHHWH, TOKJIAJ0B,
pedeparoB, co3aanue Mpe3eHTANNA U Jp.;

® KCII0JIb30BAaTh UH(POPMAITUIO C YUETOM STUYECKHUX U MTPABOBBIX HOPM;

e cos3faBarh WH(OPMAIMOHHBIE PECYpChl PAa3HOTO THUIA M IS Pa3HBIX
aymuTopuid,  coOmromath — WMHGOPMAIlMOHHYKD  THTHEHY W [paBHja
nH(pOopMaMOHHON 0€301TaCHOCTH.

IIpenmeTHBIX pe3yJIbTATOB:

BbInyCKHUK HAYYHTCH:

® XapaKTepu30BaTh OCHOBHBIC  METOABl  TO3HAHUS:  HAOIIONEHHUE,
U3MEepeHne, IKCIICPUMECHT;

® ONUCHIBAaTh CBOMCTBA TBEPJBIX, J>XHUAKUX, Ta3000pa3HbIX BEIECTB,
BBIJICIISASI MX CYIIECTBEHHBIC MPU3HAKY;

® pacKphIBaTh CMBIC OCHOBHBIX XHMHYECKHX TMOHSATHHA  «aToM,
«MOJIEKYJIa», «XUMUYECKHH JIIEMEHT», «IIPOCTOE BEIIECTBO», «CIOKHOE
BEIIECTBO», «BAJECHTHOCTbY, «XMMHUYECKash PEaKIHsI», HCIOJIb3ys 3HAKOBYIO
CUCTEMY XUMHH;

® PaCKpBIBaTh CMBIC]T 3aKOHOB COXPAHEHUS MACChl BEIIECTB, MOCTOSHCTBA
COCTaBa, aTOMHO-MOJICKYJIIPHOM TEOPUH;
pasznuyarh XUMHYECKHE W (PU3NUECKUE SIBIICHUS;

HA3bIBaTh XUMHUYECKUE AICMEHTHI;

OTIPEIEeNATh COCTAB BEIIECTB MO UX (opMyJiam;

OTIPEIETISATH BaJIECHTHOCTh aTOMa 3JIEMEHTA B COCTMHECHUSIX;
OTIPEICTIATH THI XUMUYECKUX PEaKITHii;

HA3bIBaTh IPU3HAKH U YCIOBHS MPOTEKAHUSI XUMHUYECKUX PEaKIUH;

® BBISBIISATH NMPHU3HAKH, CBHUIICTEILCTBYIONINE O MPOTCKAHUU XUMHYECKON
pEeaKIMK MPHU BBITTOJIHEHUH XUMUYECKOTO OIbITA;

® COCTaBJATH (HOPMYJIbI OMHAPHBIX COCUHEHUN;

® COCTaBJISITh YPABHEHUS XUMHUYECKUX PEaKITUH;

e co0Ir0/1aTh TIpaBuiIa 6€30MacHoOM paboThl TP MPOBEICHUN OTIBITOB;

® TI0JIH30BATHCS JIAOOPATOPHBIM 000PYIOBAHUEM U TTOCYI0H;

® BBIYUCISATH OTHOCUTENBHYIO MOJEKYISPHYI0 M MOJSPHYIO Macchl
BEIIECTB;

15



® BBIYHCIIATH MAacCOBYIO JOJIO XHMHUYECKOTO 3JeMeHTa 1o Qopmylie
COEMHEHHS;

® BBIUUCIATH KOJWYECTBO, 0ObEM WJIM MAacCy BEHIECTBA MO KOJUYECTRY,
00beMy, Macce peareHTOB WM MPOYKTOB PEAKIINU;

® XapakTepu30BaThb (PU3NYECKHE M XUMHUYECKHE CBOMCTBA TMPOCTHIX
BEILIECTB: KUCJIOPOIa U BOAOPO/A;

® [I0Jy4aTh, COOMpPATh KUCIOPO U BOIIOPOJL;

® pacmo3HaBaTh OMBITHBIM ITyTEM Ta3000pa3HOTO BEIIECTBA: KUCIOPO,
BOJIOPOZ;

® pACKpBIBATh CMBICIT 3aKOHA ABOTaApO;

® DPaCKPBIBATh CMBICIT MOHATHH «TETUIOBOM 3P(HEKT peakium», «MOJISIPHBIN
00BEMY;

® XapakTepu3oBaTh (PU3NYECKUE U XMMUUYECKUE CBOMCTBA BOJIBI;

® PACKpPBIBATh CMBICII OHATHS «PACTBOPY;

® BBIYUCIIATH MACCOBYIO JIOJIO PACTBOPEHHOTO BEIIECTBA B PACTBOPE;

® [PUTOTOBIIATH  PAacTBOPBl C  OINPENCIEHHOM  MacCOBOM  JIOJIEH
PacTBOPEHHOT'O BEILIECTBA;

® Ha3bIBaTh COCAMHEHMS U3YUYEHHBIX KJIACCOB HEOPTraHUYECKUX BEIIECTB;

® XapakTepu3oBaTh (U3NYECKUE W XHUMHYECKHE CBOMCTBA OCHOBHBIX
KJIaCCOB HEOPTaHUYECKUX BEILIECTB: OKCUAOB, KUCIOT, OCHOBaHUM, COJIEl;

® ONpeAeNnsaTh NPUHAMICKHOCTh BEIIECTB K ONPEACICHHOMY KIIACCy
COCJIMHECHUU;

® COCTaBIATH (HOPMYJIBI HEOPTaHMYECKUX COCTUHEHUW HW3YUYEHHBIX
KJIACCOB;

® MPOBOJUTH  OMBITHI, MOJTBEPKAAONIME XHUMHYECKHE  CBOWCTBA
M3YUYEHHBIX KJIACCOB HEOPTraHUYECKUX BELIECTB;

® pacCloO3HaBaTh ONBITHBIM IYTEM pPAaCTBOPOB KHUCJIOT W IIEJIOYEH IO
M3MEHEHUIO OKPACKH UHIUKATOPA;

® XapaKTepU30BaTh B3aWMOCBS3b MEXKIY KJlaccaMd HEOPraHUYECKUX
COCJIMHCHUU;

e packpsiBath cMbich [leprnoanueckoro 3akona [[.1. Menneneena;

® OOBSICHATh (PU3MYECKUI CMBICI aTOMHOrO (MOPSIKOBOr0O) HOMeEpa
XUMHYECKOTO JIEMEHTA, HOMEPOB IPYMIIbI U NIEpUoAa B MEPUOINYECKON CUCTEME
J1.1. Menpeneena;

® OOBSICHITh 3aKOHOMEPHOCTU HM3MEHEHUsI CTPOCHHS aTOMOB, CBOWMCTB
AJIEMEHTOB B MpeJiesiax MaJbIX MEPUOJIOB U IIaBHBIX MOATPYIIIL;

® XapaKTepU30BaTh XUMUYECKHUE PJIEMEHTHI (OT BOJAOPOAA 0 KaJbIlHs) Ha
OCHOBE WX TIIOJIO)KEHHUS B nepuoanueckor cucreme J[.M. MenaeneeBa wu
0COOEHHOCTEHN CTPOEHUS UX aTOMOB;

® COCTaBJISTh CXEMbl CTPOEHUS aToMOB TepBbiX 20 SJIEMEHTOB
nepuoguueckou cucremsl .M. Meneneesa;
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® DACKpHIBATH CMBIC]I TTOHSTHM: «XUMHYECKast CBSI3bY,
«DIIEKTPOOTPUIIATETILHOCThY;

® XapaKTepU30BaTh 3aBUCUMOCTh (PU3MYECKUX CBOMCTB BEIIECTB OT THUIA
KPUCTAJUTMYECKON PEILIECTKY;

® OMNpeACiATh BUJ XUMHUYECKON CBA3M B HEOPTAaHUUECKHUX COCITMHEHUSX;

e 1300pa)kaTb CXE€Mbl CTPOCHHUSI MOJIEKYJI BEHIECTB, OOpPa30BaHHBIX
pPa3HbIMU BUJIaMU XUMHYECKUX CBSI3EH;

® DACKpbIBaTh  CMBICI  TOHATHH  «HOH»,  «KAaTHOH»,  «AaHUOHY,
«QNEKTPOJIUTB»,  «HEDJICKTPOJIMTHI», «IJICKTPOJIUTHUYECKAS  JUCCOIHALIMSY,
«OKHCIIUTENbY, «CTENCHb OKHUCIECHHUS» «BOCCTAHOBHUTECILY», «OKHCIICHHUEY,
«BOCCTAHOBIICHHECY;

® OMNpEACNATh CTENECHb OKUCIICHUS aTOMa 3JIEMEHTA B COCIMHEHNH;

® PACKpPBIBaTh CMBICI TEOPUU IIEKTPOJIUTUUECKON TUCCOLUAINY;

® COCTaBJISITh YPABHEHHS JJIEKTPOIUTUYECKOM JTUCCOLMALMM KHUCIIOT,
IIEJI0YECH, COJICH;

® OOBSCHATH CYIIHOCTH MPOIECCA DJICKTPOJUTUUECKON AUCCOLUALMU U
peaKIuii HOHHOT'O0 OOMEHa;

® COCTaBJIATH TIOJIHBIE W COKpAIleHHbIE HOHHBIE YPaBHEHHS PEAKIIUU
oOMeHa;

® OIpeaesaTh BO3MOKHOCTh MPOTEKAHUS PEAKIIUNH HOHHOTO OOMEHa;

® MPOBOAWTH PEAKIMU, TMOATBEP)KIAIOIIME KAYECTBEHHBI  COCTaB
pPa3IMYHBIX BEIIECTB;

® OMNpEAEHATh OKUCIUTENb U BOCCTAHOBUTETD;

® COCTaBIIATh YPAaBHEHHS OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINN;

® Ha3bIBaTh (DAKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKON PEaKIluu;

e KjiacCU(UIIMPOBATh XUMUYECKHUE PEAKIINH TI0 PA3TMYHBIM MPU3HAKAM;

® XapaKTepu30BaThb B3aUMOCBSI3b MEXJIAY COCTaBOM, CTPOCHHEM U
CBOMCTBAMH HEMETAJLJIOB;

® MPOBOJUTH OMBITHl 1O MOJYYEHUIO, COOMPAHUI0 U U3YUYCHUIO
XUMHYECKHUX CBOMCTB ra3000pa3HbIX BEIIECTB: YIIEKUCIIOTO ra3a, aMMHaKa;

® paCIMO3HABATh OMBITHBIM MYTEM ra3000pa3HOrO BEIIECTBA: YIJICKUCIIBIN
ra3 1 aMMHaK;

® XApAaKTEepU30BaTh B3aUMOCBSI3b MEXKIY COCTaBOM, CTPOCHHEM H
CBOMCTBAaMH METAJLJIOB;

® Ha3bIBaTh OpPraHMYECKHUE BellecTBa MO uX ¢GopMmylie: METaH, 3TaH,
STWJIEH, METAHOJ, JTaHOJI, TJHUIEPUH, YKCyCHas KHCJIOTa, aAMUHOYKCyCHas
KHUCJI0Ta, CTEAPUHOBAS KUCJI0TA, OJIEMHOBASI KUCIIOTA, TIII0K034;

® OIICHMBATh BIMSHUE XUMUYECKOTO 3arpsi3HEHUST OKPY>KaloIIeil cpe/ibl Ha
OpPTaHU3M YEJIOBEKa;

® paMOTHO OOpaIiarbCs ¢ BEIIeCTBAMHU B MOBCEIHEBHOM KU3HU
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® OMNpEeNesATh  BO3MOXHOCTh  INPOTEKaHUS  PEAKUUM  HEKOTOPBIX
NpEACTABUTENIEN  OPraHUYEeCKHUX BEIIECTB C  KUCIOPOAOM, BOJIOPOJIOM,
MeTaJUIaMH, OCHOBAaHUSMH, TAJIOTCHAMH.

BbINYyCKHUK MOJYYUT BO3MOKHOCTh HAYYUThCS:

® 6b108UAMDb U NPOBEPAMb IKCHEPUMEHMATILHO 2UNOME3bl 0 XUMUUECKUX
CBOLICMBAX Beujecms HA OCHO8e UX COCMA8d U CMPOEHUs, UX CHOCOOHOCMU
ecmynamos 6 Xumuyeckue peaxkyuu, O Xapakmepe U NpoOyKmax pasiuyHblx
XUMUYECKUX pearkyuii;

® Xapaxmepuzoeamv Gewjecmea Nno cOCmasy, CMpOeHuro U Ce0UCmEaM,
YCMAHABIUBAMb  NPUYUHHO-CIEOCBEHHble  C6A3U  Medcdy  OaHHbIMU
Xapaxkmepucmuxkamu euecmaed;

® CcoCmasnAmby  MONEKYIAPHble U NOJHble UOHHble VYPAGHEHUS NO
COKPAUeHHbIM UOHHBIM YPAGHEHUAM;

® POCHO3UPOBAMb CHOCOOHOCb 8eUleCmEa NPOABISMb OKUCIUMETbHbLE
UU BOCCMAHOBUMENbHBLE CBOUCMBA C YHemOoM CHeneHell OKUCTIeHUsL DIeMeHmMO8,
BXOOAWUX 8 €20 COCAB;

® cocmagnamy ypasHeHus peaxyu, COOMBEMCmMEYIOUUX
NOCIe008AMENLHOCU  NPEeBPAULCHULl HeOP2AHUYEeCKUX BGeuecms Pa3IuiHbIX
K1accos;

® guvidgUeAMb U NPOGePSAMb  IKCHEPUMEHMAIbHO — 2UNOme3bl O
pe3yIbmamax 8030eUcCmsusl pa3iuidHblX QaKkmopo8 Ha UMeHeHUue CKOpPOCmu
XUMUYECKOU peaKyuu,

® UCNONBL308AMb NPUOOPEMEHHbIe 3HAHUS O/ IKOLOSULECKU 2PAMOMHO20
nogeoenusl 8 OKpycaioweli cpeoe;

® UCnovL306amMb  NpuoOpemenHvle  Kilouesble  KOMNEemeHyuu  npu
8LINOIHEHUU NPOEKMO8 U YUeOHO-UCCIe008ameNbCKUX 3a0ay no  U3VYEeHUIO
ceoticme, cnoco608 NoIyueHuss U pacno3HABAHUS BeLeCmE,

® 00beKMUBHO OYeHUusamsv UHGOpMaAyuo 0 Gewecmeax U XUMUYECKUX
npoyeccax,

® Kpumuuecku  OMHOCUMbCA K  NCeBOOHAYUHOU  UuHpopmayuu,
Heo00bpoCco8ecmHOl peKiame 6 CpedCmeax Maccosol ungopmayuu;

® oco3Haeamv 3HAUEHUe Meopemudeckux 3HAHUN No  Xumuu O
NPAKMUYECKOU 0essmelbHOCMU Yel08eKd,

® co30asamsv MoOenu u cxemul OJisl peuleHus yY4eOHbIX U NO3HABAMENbHbIX
3a0a4;, NOHUMAMb HEOOX0OUMOCHb COONOOEHUSI NPEONUCAHULL, NPedna2aemblx 8
UHCMPYKYUAX NO UCNOT30BAHUIO NEKAPCME, CPEOCmE ObIMOBOU XUMUU U Op.
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COAEP)KAHUE YYEBHOI'O IPEJIMETA

8 kiace
(2 4 B HEAECMIO, BCero 68 u)

Tema 1. [lepBoHauajibHble XUMHYECKHe MOHATHUSI. BBenenne (24)

[Ipenmer xumuun. Tera u eewyecmea. lIpocThie W CIOXKHBIE BEIIECTBA.
OcHogHble MemOoObl NO3HAHUS 8 XUMUU: HAONI00eHUe, UsMepeHue, IKCNepumMeHm.
Yucrtele BemecTBa U cMecu. CriocoObl pa3eieHUus CMECEH.

JdeMoHcTpauuu.
1. Moaenu pa3innyHbIX IPOCTHIX U CIOKHBIX BEIIECTB.
2. Konnekuus CTEKIITHHOM XUMHUYECKOW TTOCY/BI.

Tema 2. Ctpoenne aroma. Ileproanyecknii 3aK0H U MepruOANYECKAsI
cucreMa xumudeckux 3jaemenToB .. Menaeneena.
Crtpoenue BemecTB. XMMUYECKAs CBSI3b.
ATOMBI XUMHYECKHUX 1eMeHTOB (10 u)

AtoM. Monekyna. 3HakKM XMMHMYECKHX JJIEMEHTOB. IIpocTeie M ClOXKHBIE
BCIIICCTBA.

Crpoenue aroma: sipo, dHepreTuueckuit yposenb. Cocmas si0pa amoma.
NpOMOHbL, HeumpoHwsl. Fzomonui.

[lepnomnueckun 3akoH .M. Menneneea. Ilepuomuueckas cucrema
xuMudeckux sjeMeHToB J[.M. MenneneeBa. ®PU3MUYECKUN CMBICI aTOMHOIO
(OpSIKOBOTO) HOMEpa XMMHYECKOTO 3JIEMEHTa, HOMEpa TPYIIbl U IEepHojia
MEPUOJIMYECKON CHUCTEMBI. JEKTPOHbL. CTpPOEHHE DJIEKTPOHHBIX YpPOBHEU
aTOMOB XMMHYECKHUX JJIEMEHTOB MaJjblx IepuonoB. [loHsATHE O 3aBEpIICHHOM
AJIEKTPOHHOM YPOBHE.

CrpoeHre 3HEPreTMYeCKUX YpOBHEW aTOMOB NEPBBIX 20 XMMHUYECKUX
3JEMEHTOB nepuoandeckor cucremsl J[.M. MengeneeBa. 3aKOHOMEPHOCTH
W3MCHEHHMS CBOMCTB aTOMOB XHMMYECKHUX DJIEMEHTOB U HMX COCAUHCHUN Ha
OCHOBE MOJIOKEHUA B nepuoandeckor cucreme .M. MeHnneneeBa u cTpoeHUs
aroMa. 3Hauenue [lepuoguueckoro 3akona JI.11. Menzaeneena.

InekmpoompuyamenbHoCms amomoe XUMUYECKUX DJIEMEHMO8.
KoBanenTHas xumuyeckas CBS3b: HENOJsSIpHAA W noJapHas. [lowamue o
B000POOHOIL C653U U ee GIUAHUU HA (usuuecKue c8OUCMBa 8eulecmas Ha npumepe
600b1. loHHas cBs3b. MeTtaimnyeckasi CBsI3b. 1unvl KpUCMAIIU4ecKux peuemox
(amomuas, MOAEKYIAPHASL, UOHHAS, MEMALIUYecKas). 3asucumocms huudecKux
CBOUCME Bewyecme om Mmuna KPUCMaiiuiecKol peulemku.
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JdeMoHcTpanuu.

1. Monenu aTOMOB XUMUYECKHUX JIEMEHTOB.

2. Ilepuoamyeckas cucrema xumudeckux anemeHtoB JI. M. MenpaeneeBa
(paznuunbie POPMBI).

3.Mojenu aTOMOB XUMHUYECKUX AJIEMEHTOB.

4. O3HaKOMJICHHE C KOJIJIEKIIMEH BEIIECTB C Pa3HbIM TUIIOM KPHUCTAIMUYECKOM
pemieTku. M3roroBnenne Monenel KpUCTauIM4eCKUX PEIETOK.

JlaGopaTtopHbie ONBITHI.

1. MonenupoBaHue NpUHIUIIA JEUCTBUS CKAHUPYIOIIETO MUKPOCKOIIA.

2. NzrotoBneHue Mojieseil MojaeKys OMHAPHBIX COSIMHEHUH.

3. WN3roroBneHWe MOJEIW, WUIIOCTPUPYIOIIEH CBOWCTBA METAIINYECKOM
CBSI3U.

Tema 3. Kucsiopoa. Bogopoa. IlepBoHavajibHbIe XMMHUYECKHE
nousitus. Ilpocroie BemecTBa. (6 4)

Kucnopon — xumuueckuii 35eMeHT U npoctoe BemecTBo. Ozon. Cocmas
6030yxa. Du3nyeckue W XUMHUYECKHME CBOMcTBa Kuciopona. I[lomyuenue wu
IpUMEHEHHUE KHUCIIopoa. Tennosoul s¢hgpexm xumuueckux peaxyuil. Ilonamue oo
9K30- U IHOOmMepMuveckux peaxyusx. BogopoJl — XUMHYECKUM BJIEMEHT H
npocToe BemiecTBo. dusznueckre U XMMUYECKUE CBOWCTBA Bojopoaa. [lonyuenue
Bojlopofia B Jabopartopuu. [lonyuenHue 6000pooa 8 NPOMBIULIEHHOCTU.
Illpumenenue 6odopoda. 3akoH ABoraapo. Moib — eaAWHHUIIA KOJUYECTBA
BeniecTra. MossapHas Macca.

Monsipabiit 00beM Ta3o0B. KauecTBeHHBIE peakIMu Ha Tra3000pa3HbIC
BelIECTBa (KUCI0po1, BogopoAd). O0beMHbIe OTHOIIECHUS Ta30B MPU XUMUYECKHUX
peaKiusix.

JleMoHcTpanum.

1. Ilomyuenue o30Ha.

2. O0pa31bl TUITUYHBIX HEMETAJIJIOB.

3. Hekotopbie MeTaIbl U HEMETAJUIBI C KOJTUYECTBOM BeIllecTBa 1 MOJIb.
4. MonsipHbIii 00beM ra3000pa3HbIX BEIIECTB.

JlaGopaTropHble ONBITHI.

1. O3HakomiIeHHE C KOJUIEKIIMEN HEMETAILIOB.

Tema 4. OCHOBHBIE KJIACCHI HEOPraHMYECKUX COeIMHEHMIA.
CoenuHeHUs XUMUYECKHX 3j1eMeHTOB (18 u)

Knaccudukaruss HeopraHMYecKux coeAuHeHUHd. XUMUYECKHue CBOMCTBA
OCHOBHBIX KJIACCOB HEOPTraHWYECKUX COCIUHECHUU. BajleHTHOCTh. XMMUYECKUE
dbopmynbl. Uuaekcel. OTHOCUTENbHBIE aTOMHAsi U MOJIEKYJIApHAas Macchl. 3aKoH
nocmosancmea cocmaea eewjecmea. MaccoBasi J0JIsi XMMUYECKOTIO JJIEMEHTA B
COCJIMHEHUH.
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Crenenp okwuciieHUs. CpaBHEHHE CTENEHH OKHUCIEHUS W BaJIEHTHOCTH.
OmpeneneHue CTENEHH OKUCIEHUS DJJIEMEHTOB B OWHApPHBIX COEIMHEHUSX.
Cocrasnenue Gopmya OMHAPHBIX COSTUHESHHM, OOIUI CITIOCO0 MX Ha3BaHUIA.

bunapHbsie coeMHEHHS METAIOB W HEMETAJJIOB: OKCHUJIbI, XJIOPHIBI,
cynbduast u p. CocraBienne ux GoOpMyiL.

Oxcunpl. Knaccudukanus. Homenknarypa. @Qusuueckue ceoticmea okcuoos.
XHWMHUYECKHE CBOMCTBA OKCUIOB. [lonyuenue u npumeneHnue okCuoos.

OcHoBanus. Kiaccudpukanus. Homenknarypa. @usuueckue ceoiicmeéa
ocnoganut. Ilonyuenue ocnoganuti. XMMHUYECKHE CBOMCTBA OCHOBaHUM. Peakuus
HelTpanuzanuu. [loHsTre 00 MHIUKATOpaX M KaUeCTBEHHBIX PEAKIIUIX.

Kucnorsl. Knaccudukanus. Homenknarypa. Qusuueckue ceoticmea Kuciom.
Tlonyuenue u npumenenue xuciom. XuMUYECKUE CBOMCTBA KUCIIOT. HIMKATOPBI.
N3meHeHne oKkpacku MHAMKATOPOB B Pa3JIMYHBIX CPEIaXx.

Comu. Knaccudukamus. Homenknarypa. @uzuueckue ceoticmea cognell.
llonyuenue u npumenenue conel. XMMHUUECKHE CBOMCTBA colieil. PacTBopuMocTh
COJIEH B BOJIE.

I'eneTnueckas cBsI3b MEXIY KJIaCCaMU HEOPTaHUYECKUX COCTMHEHUMH.

lIpobnema 6e30nacrno2o ucnoIb306aHUs 8ewiecms U XUMUYECKUX peaxkyuil 6
noeceoHeHOU JcusHU. TOKCcuuHble, 2opilouue U B63PblBOONACHbIE Beuecmad.
bvimosas xumuueckas epamomuocme.

JdemMoHCcTpanuu.

1. O0Opa31pl OKCUAOB, KUCIOT, OCHOBAaHUM U COJICH.

2. Mogenu KpUCTANIMYECKUX PEIIETOK XJIOpUJa HaTpus, ajiMasa, OKCHa
yrepoaa (IV).

3.KucnotHo-11e7109HbIe UHAMKATOPHI, U3MEHEHUE MX OKPACKU B Pa3IMYHBIX
cpenax.

4. VHuBEpCaJbHBIM HMHIUKATOP M HM3MEHECHHE €ro OKPACKU B PA3JIUYHBIX
cpenax. [lkana pH.

JlaGopaTropHble ONBITHI.

1. O3HaKkoMJIEHHE C KOJIJICKIIUEH OKCHJIOB.

2. Onpenenenrie pH pacTBOpOB KUCIOTHI, IIEJIOYH U BOJIBI.

3. O3HaKOMJICHHUE C KOJIJICKIIUEH COJIeH.

Tema 5. XuMu4YecKue peakiumu.
N3menenusi, npoucxonsimue ¢ pemecrsamu (14 4)
Du3N4EeCKUE U XMMHUUECKHE SIBJICHUS. Y CIOBUS U MPU3HAKU MPOTEKAHUS
XUMUYECKUX peakiuil. Tennosotl 3¢ppexm xumuyeckux peaxyui.

3aKOH  COXpaHEHHS  MacChl  BEIIECTB.  XHWMHYECKHE  YpaBHEHHS.

Koaddurmentsr. CocTaBneHne ypaBHCHU XUMUYECKUX PEAKIIUN.
llonamue o cxopocmu xumuueckou peakyuu. Paxkmopwl, erusOwue Ha
ckopocmb xumuyeckou peaxyuu. Ilonamue o kamanuzamope. Knaccudukanus
XUMHUUYECKUX PEAKIUNA MO Pa3IMYHbIM MPU3HAKAM: YUCITY U COCTaBY UCXOJIHBIX U
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IMOJTYUYCHHBIX BCHICCTB, M3MCHCHHIO CTCIICHEW OKMCIICHHSI aTOMOB XHMMHUYECKHUX
9JICMCHTOB, ITOTIOIICHHUIO WUJIN BBIACIICHHUIO SHCPIUH.

JdemMoHcTpanuu.
1.Peakuuu, WILTIOCTPUPYIOIINE OCHOBHBIE TPU3HAKN XapaKTEPHBIX PEaKIUi.
2. T'opeHue maruus.
JlaGopaTopHble ONBITHI.
1. [IpokanvuBaHnue Meau B IJIAMEHU CIIUPTOBKHU.
2. 3amernienue Meau B pactBope xiopuaa meau (II) sxenezom.
Tema 6. Boga. PacTBopbl. XUMHYeCKHE PeaKIUN.

PacTrBopenne. Peaknny HOHHOTO 00MeHA M OKHUCIUTEIbHO-
BOCCTAHOBHUTEAbHbIE peakuuu (18 4)

Booa 6 npupode. Kpyzoeopom 600vi 6 npupoode. Dusuueckue u
Xumuueckue ceoucmea 600vl. PactBopbl. Pacmeopumocmsv eewjecmé 6 6o0e.
Konnenrtpanuss pactBopoB. MaccoBasg J0JisI PacTBOPEHHOIO BELIECTBA B
pacTBOpe. 3HaAYEHNUE PACTBOPOB ISl IPUPOABI U CEIBCKOTO XO3KUCTBA.

[lonsiTue 00 DIEKTPOIUTUYECKON JTUCCOLMAMHU. ODJEKTPOJIUTHI U
HEAIEKTPOJIUTEI. MeXaHn3M JHCCOLMAlUMM  DJIEKTPOJIMTOB C  PAa3jJIUYHBIM
xapakrtepoM cBs3u. Monbl. Katnonsl u aHHOHBL. CTENEHb AJIEKTPOIUTUYECKOU
muccouuan. CuibHbIC U c1adble AIEKTPOIUTHI.

OCHOBHBIE IIOJIOKEHUSI TEOPUU INEKTPOIUTUYECKON nucconuanuu. Peakuuu
MOHHOT0 0OMeHa. YCJI0BUS MPOTEKaHUs peaKkluii HOHHOT'O 0OMEHA.

DJIEKTPOIUTHYECKAS JUCCOLMAIMS KUCIIOT, 1I€JI0YEH U COJICH.

DNEKTPOIUTHYECKAsT JUCCOLMALMS KUCIOT U UX CBOWCTBA B CBETE€ TEOPUHU

IIEKTPOIUTUYECKON TUCCOLUALINH.

DNEKTPOIUTHYECKAS TUCCOLMALMS OCHOBAaHUI U UX CBOMCTBA B CBETE TEOPUU
DIIEKTPOIUTUYECKON TUCCOLUALINH.

Conm, MX 2NEKTPOJUTHYECKAs AUCCOLMALMA M CBOWCTBA B CBETE€ TEOPHUH
DIIEKTPOIUTUYECKON TUCCOLUALINH.
O060011eHME CBEIEHU 00 OKCUIaX, UX KiIacCU(UKAIIMU U CBOMCTBAX.

I'eneTnueckue psapl MeTala U HeMeTaua. [eHeTnueckas CBSI3b MEXKIY
KJIaCCAMU HEOPTaHUYECKHUX BEIIECTB.

Crenenp okucieHus. OrmnpeneneHue CTENEHM OKHUCIECHUS  aTOMOB
XUMUYECKUX DJJIEMEHTOB B coeauHeHusax. Oxwuciurens. BoccTaHOBUTEND.
CyIIHOCTb OKHCIINTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUM.

JdeMoHcTpanuu.
1. Peakuuu, XxapakTepHbI€ JUIsl pACTBOPOB KUCIIOT.
2. Peakuuu, XxapakTepHbI€ JJIs1 PAaCTBOPOB ILIEJIOYEH.
3. Peakuumu, XxapakTepHbIE ISl pACTBOPOB OKCHJIOB.

4. Peakiuu, XapakTepHbIE J11 PACTBOPOB COJIEH.
JlaGopaTropHble ONBITHI.

1. TTosryueHne ocajikoB HEPACTBOPUMBIX THAPOKCUIOB U U3yUEHUE UX CBOMCTB.
2. B3zauMopneiicTBre okcua Mardus ¢ BOJOM.
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3. B3auMopelicTBrE YINIEKHCIIOTO ra3a ¢ U3BECTKOBOW BOJIOM.

Tunbl pacyeTHbIX 3a1a4:

1. Beiuncnenue MaccoBOM IOIM XWMHYECKOTO »JJeMeHTa 1o (opmyse
COCJIMHEHMUS.

Yemanoesnenue npocmetiweii hopmynvl eeuwjecmea no mMaccogviM OO0JAM
XUMUYECKUX DNEMEHMOB.

2. BbluucieHus M0 XUMHUYECKUM YpPaBHEHHUSM KOJUYECTBa, 00beMa, MacChl
BEILIECTBA M0 KOJIMYECTBY, OObEMY, Macce€ pearecHTOB WJIM IPOJIYKTOB
peaKIuu.

3. Pacuer MaccoBoOil 10JIM paCTBOPEHHOTO BEIIECTBA B paCTBOPE.

IIpumepHbIe TEeMbI NPAKTHYECKUX PaldoOT:

1. JlaboparopHoe oOOpyIOBaHME U TPUEMBbl OOpAIIEHUS C HUM.
[IpaBuna 6e3omacHoOl pabOTHI B XUMHUUYECKOH JTa0OpaTOPHH.

2. Ouuctka 3arpsI3HEHHON TOBapEHHOM COJIU.

3. [Ipr3HaKky NIpOTEKaHUA XUMHUYECKUX PEAKIIUM.

4. [TonyyeHne KUCIOPOAA U U3YUYEHHE ETO CBOMCTB.

3. [TonyyeHue BOIOpPO/Ia U UBYUEHHE €TO CBOMCTB.

6. [IpuroroBneHne pacTBOPOB € ONPENEICHHOW MAacCOBOW JOJEn
PacTBOPEHHOIO BEIECTRA.

7. Pemenue skcnepuMeHTANbHBIX 3314 10 TeMe «OCHOBHBIE KIIACChI
HEOPraHUYECKUX COCOUHEHUI.

8. Peakiiuu nonHoro ooMeHa.

9.  Kauecmeenmuvie peakyuu Ha UOHbL 8 pacmeope.
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9 KJIACC
(2 4 B HEnemMI0, BCEro 68 u)

Tema 1. Ilepnognueckuii 3axon u Ilepuoauveckasi cucrema
xumudeckux iemenToB /. U. MenaesneeBa. XuMuyeckue peakiuu.
IToBTOpeHue (5 4)
[leppoguuecknii 3aKOH W NEPUOAMYECKAS CHCTEMA XUMHYECKUX
3JIEMEHTOB.

XapakTepuCTUKA 3JIEMEHTA MO €ro IMOJIOKEHHI0 B MEPUOAUYECKONW CUCTEME
XUMHUYECKUX dj1eMeHTOB (.M. Menneneena.

CBoiCTBa OKCHJOB, KHCIIOT, OCHOBAaHUW, COJEH B CBETE€ TEOPHUU
ANIEKTPOJIUTUYECKON  JHCCONMAIMU. [EHeTHueckue psAapl MeTamia U
HeMeTaslia.

JdeMoHcTpanuu.
1. Paznuunsie hopmel Tadmuisl J[. . Menneneena.

Tema 2. Meta/iibl M UX coefuHeHus (18 4)

llonosxcenue memannos 6 NEPUOOUUECKOU — cUCmeMe  XUMUYECKUX
anemenmos J[.U. Menoeneesa. Memannvt 6 npupode u obujue cnocoovt ux
nonyuenus. Obwue ¢uzuueckue ceoticmea memannog. OOIINE XUMHUYECKUE
CBOMCTBAa METAJUIOB: PEaKUUM C HEMETAIaMH, KHCIOTAMHU, COJISIMH.
Anexmpoxumuyeckuil pso Hanpsxcenuil memannos. lllenounbie MeTamibl U UX
coequHeHus. lllenoyHo3eMenbHBIE METAJUIBI M MX COSAMHEHUSA. AJIFOMUHUM.
AMdoTtepHOCTh OKcHJia U THApoKcuaa amoMunus. JKenezo. CoenrHeHUs Keme3a
U UX CBOMCTBA: OKCHMIbI, ruapokcusibl U conu xkeneza (II m III). [Tonstue o
Koppo3ur MeTajaoB. CriocoObl 3alUThl OT KOPPO3HUHU.

JdeMoHcTpauuu.
1.00pa31ipl METOUHBIX U MICJIOYHO3EMENTbHBIX METAJIIOB.
2. OOpa3Iisl CIUIaBOB.
3. OOpa31ibl METOYHBIX METAJIIOB.
4. B3aumoieiicTBUE HATPHsl, JIMTUS U KaJbLIMS C BOJOM.
5.B3anMoaenCcTBUE HATPUA U MAarHUA C KUCJIOPOIIOM.
6.B3anmonaeiicTBre METAIIOB ¢ HEMETAJJIAMH.
7.1lonyuenue ruapokcuioB xkemnesa (11) u (I11).
JlaGopaTopHble ONBITHI.
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1. O3HakoMieHKE ¢ 0Opa3LaMU METAILIOB.

2. Tlonydyenue IMAPOKCHAA ATIOMHMHHMS M €r0 B3aMMOICHCTBUE C PacTBOPAMH
KHUCJIOT U LIEJIOYEH.

3. KauecTBeHHbIe peakiyu Ha noHbI Fe'” u Fe®.

Tema 3. Hemeraqunl IV — VII rpynn u ux coenuHenust (254)

[TonoxxeHue HeMeTalIOB B MEPUOAUYECKONM CHUCTEME XHUMHYECKUX
snemenToB .M. Menneneea. O0mue cBoiicTBa HeMeTAUIOB. OKUCIMTEIBHO —
BOCCTAHOBUTEJIbHBIE CBOMCTBA TUMUYHBIX HeMeTauioB. OO0Ias XxapakTepucTUKa
MOATPYTIIBI rajoreHOB. CoenuHeHus rajoreHoB: XJIOPOBOJIOPO/I,
XJIOpOBOAOpOAHas kuciaora u ee coiu. Cepa: (Qu3MUECKHMe M XUMHUYCCKHE
cBoricTBa. COEIMHEHHS CEPhl: CEPOBOAOPO, Cyabduabl, OKcUbl cepbl. CepHasi,
cepHuUcmas u cepo8o0OPOOHAs KUCAOMbl W WX COJIU. A30T: (Qusndeckue u
XUMHAYeckue cBoiicTBa. AMMmuak. Comm ammoHusa. Oxcuabl a3orta. A30THAas
KkucioTa u ee conu. Pocdop: uznyueckre u xumuueckue cBoiicta. CoeqMHEHUS
docdopa: okcua docdopa (V), oprodhochopHas KUCIOTa U €€ COTU. YIICPOI:
bU3NYEeCKHe M XUMHYECKUE CBOWCTBA. ALiomponus yenepooa: aimas, epagum,
Kapoun, ¢ynnepenvi. Coeaunenus: yriaepona: okcuawsl yriepoaa (II) u (IV),
yroJibHAsi KUCIIOTa U €€ Colnu. Kpemnuii u e2o coeounerusl.

JdeMoHcTpanuu.

1.0O0pa3ipl TaTIOTeHOB — MPOCTHIX BEIIECTB.

2. B3auMoaencTBrE CEPhI C METAIIAMU, BOAOPOAOM, KUCIOPOAOM

3. BzauMopelcTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEABIO.

4. OOpa3upl NOPUPOIHBIX COEAMHEHUN XJopa, cepbl, (ocdopa, ymiepona,
KPEMHHUSI.

5. OOpa3subl BaXHEHIIMX [JII HAPOJHOTO XO3sIMCTBa CyJb(aroB, HUTPATOB,
kapOoHatoB, ¢ocdaros.

6. O6pasipl cTeKIa, KEPAMUKH, IIEMEHTA.
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JlaGopaTopHble ONBITHI.

1. KauecTBeHHas peakuys Ha XJIOPHUJI-HOH.

2. KauecTBeHHas peakiys Ha CyJib(ar — HOH.

3. Pacno3HaBanue coseil aMMOHUS.

4. ITonydeHue yIrieKuciaoro ra3a u €ro pacro3HaBaHue.
5. KauecTBeHHas peakiusi Ha KapOOHAT - UOH.

Tema 4. IlepBoHauaibHbIe CBeleHNs1 00 oprann4yeckux Bemectsax (10 4)

Krnaccudukarnumss 1 HOMEHKJIaTypa OPTaHMYECKUX COCIUHCHHHA. XUMUYCCKUC
CBOWCTBA OCHOBHBIX KJIACCOB OPTraHMYECKUX coenuHeHui. [lepBoHaYaIbHBIC
CBEJICHUS O CTPOCHUM OPTraHWYCCKHUX BEIIECCTB. YTIICBOJIOPOIBI: METaH, dTaH, dTHUJICH.
Hcemounuku y2ne8000po0o8: npupooHulil 2as, Hegpms, yeoas. Kuciopoacoaepkaiiye
COCUHEHUS: CIOUPTHI (METaHOJ, STaHOJ, TJHUICPUH), KapOOHOBBIC KHUCIOTHI
(YKCyCcHas KHCIIOTa, aMUHOYKCYCHAsl KACJIOTa, CTEAPUHOBASI M OJICMHOBAS] KUCIIOTHI).
buonornyecku BaxHbI€ BEIIECTBA: KUPBI, IIIOKO3a, O0eIKU. Xumuyeckoe 3azpsazHenue
OKpydHcarouelt cpedbvl U e20 NoCiedCmausl.

JdeMoHCcTpanuu.
1. Monenu MoieKya MeTaHa U IPYTUxX yIIIeBOJOPOAOB.
2.T'opeHue yrieBogopOI0B U OOHAPYKEHUE MPOAYKTOB UX TOPEHUSI.
3.B3aumoneiicTBue sTUsIeHa ¢ OpOMHOM BOJOW W PACTBOPOM IEpMaHTaHaTa KaJusl.
4. OOpa3Iibl 3TaHONA U TIUIEPUHA.
5. KauecTBeHHas peakuys HA MHOTOAaTOMHBIE CITUPTHI.
6. KauectBeHHas peakuys Ha Kpaxmad.
7. KauecTBEHHbIE pEaKIIMU Ha OCJIKHU.
8. OOpa3ibl U3AEIU U3 MOJIMAITUIICHA.
JlaGopaTropHbie ONBITHI.
1. M3rotoBienne Moaeneid MOJIEKY yIIIEBOAOPOIOB.
2. CBoiicTBa mMIEpUHA.
3. B3aumogelcTBUE KpaxMaiia ¢ HOJIoM.

Tema 5. O0001IeHNE 3HAHWH 110 XMMHUM 32 KYPC OCHOBHO# mIK0JIbI (104)

ITepuonnueckuit 3akoH u lleprognueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
J1. 1. Menaeneena.

Buapl XUMUYECKHUX CBS3€M M THUIBl KPUCTALNIMYECKUX PELICTOK. B3auMocBsA3b
CTPOEHHS U CBOMCTB BELIECTB.

Kinaccudukanus XuMUYeCKUX peaKkiuii Mo pa3IMuHbIM MPU3HAKAM.

[Ipocthie U crnoxHbIE BellecTBa. Metamibl U HeMeTaluibl. OKCHAbl, OCHOBAHUS,
KHCJIOTBI, COJIM: UX COCTaB, KJacCU(PUKAIMA U 00IINEe XUMUUYECKHUE CBOMCTBA B CBETE
TEOPUH IJIEKTPOIUTUUECKON Auccouuanuu. ['eHeTndeckasl CBA3b MEXKIY KIIacCaMU
HEOPraHUYEeCKUX COCTUHEHUN. XUMHUS U KU3Hb. XUMHUA U 3710poBbe. JIekapcTaa,
(dbepMeHTbI, BUTAMUHBI, TOPMOHBI, MUHEpaJIbHbIE BOJbI. [Ipo0neMbl, CBS3aHHBIC C
MIPUMEHEHHUEM JIEKAPCTBEHHBIX MPENApPaToB.
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Tunsl pacyeTHbIX 3a1a4:

1. BrruncieHus mo XuMUYECKUM YPaBHCHUSAM KOJIMYCCTBA, 06’BCMa, MacCChbl
BCHUICCTBA ITO KOJIMYCCTRBY, 06’[)6My, MacCCC PCAarcHTOB WX IIPOAYKTOB PCAKIIHUH.

I[IpumepHble TEeMbI NPAKTHYECKUX PA0dOT:

1. Ilonyyenue ammuaxa u usyuenue e2o C8OUCMS.

2.Ilonyuenue yenekucioz2o 2aza u uzyueHue e20 C8OUCmS.

3.Pemenune skcnepuMeHTalbHBIX 3aAa4d 1o teme «Hemeramnsl IV — VII rpynn u ux
COCIUHCHUI.

4.PenieHue SKCIIEpUMEHTAJIBHBIX 3a]1a4 110 TeMe « MeTallIbl U UX COCTUHEHUS.

5. PemieHune 3KkCrIepUMEHTANBHBIX 33/1a4 HAa PACHO3HABAHKE U ITOJyYEHUE BELIECTB.
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TEMATUYECKOE IINIAHUPOBAHUE
C ONPEJEJIEHUEM OCHOBHBLIX BUJOB YYEBHOM JEATEJABHOCTHU

8 kiace

TeMbI

KoauuecTtBo
JacoB

XapakTepucTHKAa OCHOBHBIX BH/I0B
AesiTeJIbHOCTH YYeHUKA
(Ha ypoBHe y4eOHBIX AeHCTBHIl)

IlepBoHayaabHBIE
XUMHUYeCKHe MOHATHS.
Beenenue

2y

® XapaKTepH30BaTh  OCHOBHBIE  METOJBI

MIO3HAHMSA: HaOmoneHne,  M3MEpeHHe,

HKCIEPHMEHT;

® ONNCHIBATH CBOWCTBA TBEPABIX, JKUIKHX,

ra3o00pa3HbIX BEIECTB, BBIACISSA HX

CYLIECTBEHHBIE TPU3HAKH;

® I10JIb30BATHCS 71ab0paTOpPHEIM

000pyI0OBaHNEM U TIOCYIOH;

e coOmoaTh mpaBmiIa 0e30macHoOi padoTHI

NpY TIPOBECHUHN OIBITOB.

o UCNONb3068AMb npuobpemenHule
3HAHUSL Ol DKOJNO2UHECKU 2PAMOMHO20
nosedenus 8 OKpydcaouell cpeoe.

Crtpoenue aroma.
[Hepuoauyeckuii 3aK0H U
nepuoanYecKasi cucTeMa
xumMudeckux sjiementon [[.HU.
MenpeneeBa. CTpoenue
BellecTB. XMMUYECKAasi CBA3b.
ATOMBI XUMHY€CKHX
JJIEMEHTOB

10 g

®  pacKpwIBaTh CMBICTT OCHOBHBIX
XUMHYECKHX TTOHATHI «aTom»,
«MOJIEKyJa», «XHUMHYCCKHUH  DIEMEHTY,
«TIPOCTOE BEIIIECTBOY, «CIIO)KHOE
BEILIECTBO», UCIOJIb3YS 3HAKOBYIO CHCTEMY
XUMUU;

®  Ha3BIBaTh XMMHYECKHE DIICMCHTHI;

e packpeiBaTh cMmbica Ilepuonuueckoro
3akoHa /.. Meneneena;

®  OOBSCHATH busnaeckuii CMBICTT
aTOMHOTO (mopsinKoBOTO) HOMeEpa
XUMHYECKOTO dIIEMEHTa, HOMEPOB TPYIIIHI
A TepuoJia B TICPUOAMYECKOW CHCTEMeE
J.U. Menneneena;

e  OOBACHATH 3aKOHOMEPHOCTH
U3MCHCHHSI CTPOCHHUS aTOMOB, CBOMCTB
SIIEMEHTOB B TpejeNiaX MajblX MEePHOJIOB H
TJIaBHBIX MTOATPYTI;

®  XapaKTepHU30BaThH XHMHYECKHE
3JeMEHTHI (0T BOIOpPOAA JO KaJIBIH) Ha
OCHOBE HUX TIOJIOXKCHHS B TEPUOIUICCKON
cucteme JI.1. MenpeneeBa u 0COOCHHOCTEH
CTPOCHHSI HX aTOMOB;

® COCTaBIATH CXEMBI CTPOCHUS aTOMOB
mepBbix 20 DIEMEHTOB TEPHOIMYCCKOM
cucremsl /.. MeHnnieneena;

®  PacKpbIBaTh CMBICII MOHATUI:
«XHMHYECKas CBS3bY,
«3IIEKTPOOTPULATEIILHOCTDY;

®  XapaKTEpHU30BAThb 3aBUCUMOCTh
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(pU3MUYECKUX CBOWCTB BEIIECTB OT THIIA
KPUCTAJTHUECKOW PEIICTKH;

® OIpeAeNATh BHJ XUMUYECKOW CBS3U B
HEOPTaHUYECKUX COCTUHEHUSIX;

®  HM300pakaTh CXEMbI CTPOCHHUS MOJICKYI
BEIIECTB, 00PAa30BaHHBIX PAa3HBIMH BHJIAMHU
XUMUYECKUX CBS3EH.

® BBIYKCIIATH OTHOCHUTEITFHYIO
MOJICKYJSIPHYIO H  MOJSIDHYIO  MAaccChl
BEIIIECTB.

® gul0BUSAMb U npoeepAmsb dKCnepumenmdaibHo
aunomesvl 0 XUMUYECKUX CEOUCBEAX eseujecme
Ha OCHO6€ Uux cocmaea u Cmpoenust,;

®  Xapaxkmepuzoeamv  eewecmea  No
cocmagy,  CMpoeHuro U CEOUCMBAM,
VCMaHABIUBAMYb  NPUYUHHO-CIEOCBEHHbIE
ces3u MenHcoy OaHHBIMU
XApaxmepucmuKamu 6eujecmaea;

® 00BEKMUBHO OYECHUBAMb UHPOPMAYUIO O
seuecmaeax u XUMU4eCcKUx npoyeccax,

®  Kpumuyecku OMHOCUMNBCSL K
NCceBOOHAYUHOU ungopmayuu,
Hed0bpOCoBeCmMHOU pekiame 6 Cpeocmedax
Maccosol uHgopmayuu.

Kucaopoa. Bogopona. Ilpoctbie
BelllecTBA

6u

®  XapaKTepH30BaTh ¢dusnueckue "
XHUMHAYECKHE CBOHCTBAa MPOCTHIX BEILECTB:
KHCJIOPOAa ¥ BOLOPOAa;

e [0Ny4aTh, COOHMparh KHUCIOPOA |
BOJOPOL;

®  pacHo3HaBaTh OTIBITHBIM IIyTeM
ra3oo0pa3HOTO  BeNIeCTBA:  KHUCIOPOJI,
BOJIOPO/I;

®  pacKpbIBaTh CMBICI 3aKOHA ABOTaJpo;

®  pacKpwIBaTh CMBICIT MOHSATHH
«TETIOBOM d(PQEKT peakium», «MOJISPHBINA
00BeM».

® Xapakmepusoeamao sewecmea no
cocmagy,  CMpOEHUr U  CEOUCMEAM,
VCMaHABIUBAMb  NPUYUHHO-CIEOCNBEHHbIE
cesa3uU medncoy OaHHLIMU
XapakmepucmuKkamy eujecmasd,

® 00bLEKMUBHO OYeHUBAMb UHPOPMAYUIO O
6euecmeax u XuMuU4ecKux npoyeccax;

®  Kpumuuecku OMHOCUMbCSL K
NCeBOOHAYUHOL ungopmayuu,
HEed0OpPOCOBECMHOI peKiame 8 CPedCmBax
Maccosou ungopmayuu.

OcHOBHBIE KJIACCHI
HEOPraHU4YeCcKUX COeTUHEHM.
CoenyHeHNnsA XUMNYECKHX
JJEMEHTOB

18 4

L4 PacCKpbIBaTh CMBICJI TIOHATHA
«BaJICHTHOCTB», HCIIOJB3ysd 3HAKOBYIO
CUCTEMY XUMUU,

J OTIPEJIENISATh COCTAB BEUIECTB MO HX
dhopmynam;

o OTIpPENIeNISATh  BAaJICHTHOCTh — aToMa
JJIEMEHTA B COCTUHCHUSX;

. COCTaBJISATH  (popMyIIBI  OWHAPHBIX
COCIMHECHUMH;
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. BBIYUCIISATD MacCOBYIO JIOJTIO
XAMHAYECKOTO DJJieMeHTa TI0 Qopmyre
COCJTUHCHHS;

L Ha3bIBaTb COCAWHCHHUA H3YUYCHHBIX
KJIACCOB HEOPTAHUYECKUX BEIICCTB;

. XapaKTepu30BaTh (PU3UYECKHE U
XUMHYECKUE CBOMCTBA OCHOBHBIX
KJIAaCCOB  HEOPraHMYECKUX  BEIIECTB:
OKCH/IOB, KHCJIOT, OCHOBAaHHH, COJICH;

. OIpeeATh MPUHAIEKHOCTD
BEIIECTB K  OMNpEJEIEHHOMY  KJaccy
COCJIMHCHUM;

o COCTaBIIATh (bopmyIIBl
HEOPTraHUYECKUX COEJMHEHUI
W3YUYEHHBIX KIJIACCOB;

. MIPOBOANTH OTIBITHI,

MOATBEPKIAIOIIUE XUMUYECKHUE CBOICTBA
I/I?:y‘-IeHHLIX KJIACCOB HeOpFaHI/IT-IeCKI/IX
BEIIECTB;

L paCHO3HaBaTI) OIIBITHBIM HYTGM
pacTBOpPOB KHUCIOT M WIeJ0Yedl 1o
M3MEHEHHUIO OKPACKU MHIUKATOPA;

. XapaKTepH30BaTh B3aHMMOCBSI3b
MEXITy KJ1accamu HEOPTaHUYECKUX
COCITUHCHUH.

L] OLCHUBATHh BIIUAHUC XUMHNYCCKOI'O
3arpsI3HCHMS]  OKPYXKAIoel cpembl Ha
OpraHU3M YEJIOBEKa;

o rPaMOTHO oOpamarbcs c
BEIIIECTBAMU B MIOBCEIHEBHOM KU3HU.
® xapaxmepuzo8ambs seujecmea no

cocmagy,  CmMpoeHuro U - CGOUCMEAM,
VCMAaHABIUEAMb  NPUYUHHO-CTIEOCMBEHHbIE
ces3uU medncoy OaHHLIMU
XAPaAKMepucmuKamu 8eujecmaed;

® 00BEKMUBHO OYEHUBAMDb UHPOPMAYUIO O
sewecmaax U XUMU4eCcKUx npoyeccax;

. KpUmuyecku OMHOCUMBCSA K
NCe8OOHAYUHOU ungopmayuu,
Heo0bpoco8ecmHoU pekaame 8

CcpeoCcmeax Maccosoll uHpopmayuu.

XuMHuYecKHe peakuum.

HN3meHeHnusi, npoucxoasimme ¢
BelleCTBAMH

14 g

® pasznuyYaTh XUMHUYECKHEe W (PH3UYECKHe
SIBIICHHST,

® pacKpbIBaTh CMBICITT OCHOBHOTO
XUMHUYCCKOT'O IIOHATUSA «KXUMHNUYCCKaA
peaKkuus», UCMOJb3Ys 3HAKOBYIO CUCTEMY
XHMHH;

® HA3bIBATH HpI/ISHaKI/I nu yCHOBI/I}I
MPOTEKAHUS XUMUUECKUX PEAKIIU;

® BLISBIATH MPU3HAKH,
CBUJICTENBCTBYIOLME O  MPOTEKAHUU
XUMUYECKOW pEeaKLHUHU NpPU BBITOJIHEHUU
XUMHYCCKOI'O OITbITA,

® COCTaABJIATH ypaBHeHI/IH XUMHUYCCKHUX
peaKuuii;

® PacKpbIBaTh CMBICT 3aKOHOB COXPaHEHHUs!
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MAacChl BEIIECTB, ITOCTOSHCTBA COCTaBa,
aTOMHO-MOJICKYJIIPHOM TEOpHH;
® BLIUKC/IATH KOJIMYECTBO, OOBEM HIH
Maccy BeEIIeCTBA MO KOJIMYECTBY, 00BEMY,
Macce  pEarceHTOB WM  MPOAYKTOB
peaxiuu;
® ONPEIENATh THIT XUMHUECKUX PEaKIIUH;
o KJIacCU(PUIIUPOBATh XUMHUCCKUE PEAKIHH
0 Pa3IMYHBIM MTPU3HAKAM;
®  Xapakmepuzoeamv seujecmea no
CcoCmaegy, CmpoeHulo U  CEOUCMEaM,
VCMAHA8IUBAMb NPUYUHHO-
CLeOCMBEHHbIE C8A3U MeNCOY OAHHBIMU
Xapakmepucmukamu 6euecmed;
® cocmaenimv  YPAGHEHUs  peaxyull,
COOMBEMCMEYIOuUx
NOCIe008AMENbHOCIU — NPesPAUIeHUL
HEOP2AHUYEeCKUX Beuecms pPa3IUUHbIX
KIaccos;

®  00BEKMUBHO OYEeHUBAMb UHDOPMAYLUIO

0 eeujecmeax U XumMudecKkux npoyeccax,

®  Kpumuyecku OMHOCUMBCSL K
NnCeBOOHAYUHOU ungopmayuu,
Hed0bpocogecmuoll pexkname 8

cpeocmeax Maccogoul uHgopmayuu,

L4 0OCO3HABAMb 3HAYEHUE MEeoOPeEMUUECKUX

S3HAHUU NO XUMUU 018 NPAKIMUYECKOU
0esimebHOCHU YeN06eK.

Bona. PacTBopbl.
XuMHYeCKHe peaKkuuu.
PacTBopenue. Peaknum
HOHHOI'0 00MeHa 1
OKHCJINTEIbHO-
BOCCTAHOBHUTEJIbHBIE PEAKIINH

18 4

® XapaKTCpU30BaATb (1)H3I/I‘I€CKI/IG nu

XHMHYECKHE CBOMCTBA BOJBI;

® pPacKpBIBaTh CMBICI TIOHSATHUS «PAcTBODPY;
® BBIYHCISTH MacCCOBYIO JIOJIIO

PaCTBOPCHHOI'O BEIIECTBA B PACTBOPE;

® [IPUTOTOBJIATH PACTBOPLI C OHpC,EleJICHHOfI

MaccoBOM Jone pacTBOPEHHOr' 0
BEIIIECTBA;

® PacKphBIBaTh CMBICT TMOHITHHA «HOHY,
«KaTHOH», «aHUOHY», «IJIEKTPOIUTHD),
«HEDJIEKTPOJIUTHI), «IICKTPOTUTHUECKAS
JIACCOIUAIUS», «OKUCIUTENbY, «CTENEHb
OKHUCIICHUS» «BOCCTAHOBHTEIBY,
«OKHCJICHHE», KBOCCTAHOBJICHHEY;

® OTpENENATh CTEICHb OKUCICHHUS aroMma
DIIEMEHTA B COSJUHEHUU;

L] paCKpI)IBaTI) CMBICJI TGOpI/II/I
DIEKTPOTUTHICCKON JTUCCOIHAITIH;

® COCTaBIISITh YpaBHEHHUS
3IEKTPOJIUTUUECKON JUCCOLHALUUA
KHUCIIOT, IIeJI04YeH, COJICH;

® 0OBSICHATH CYIIHOCTb npoiecca

JNMEKTPOJIMTUYECKONW  JAMCCOIMAIMUA U
peakIuii HOHHOTO OOMeHa;

® COCTAaBIATH IIONHBIE M COKpAICHHBIE
WOHHBIE YpaBHEHUS peaklny OOMeHa;

® ONpEneNsITh BO3MOXKHOCTD IPOTEKAHHS
peakiuii HOoHHOro 0OMeHa;
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® IIPOBOIUTH PEAKITUH, ITOATBEPKIAIOIIHNE

Ka4eCTBEHHBIH COCTaB PasITHIHBIX
BEIIIECTB;

® OTIpENEIATh OKHCIIUTEIb H
BOCCTaHOBHTEIIb;

® COCTaBJISITh YpPaBHEHHUS OKUCIHTEIHHO-
BOCCTaHOBUTEIILHBIX PEaKIUi;

® Xapakmepuzoeamy sewecmea no

cocmagy,  CmMpoeHuro U CGOUCMEAM,

VCMAaHAGIUBAMb  NPUYUHHO-CTIEOCMBEHHbIE

ces3uU medncoy OaHHLIMU

Xapaxmepucmuxamu 8eujecmed;

® coCmasnsimy  MONEKVISPHbIE U NOTHbIE

UOHHbIE  YPAGHEHUSI N0  COKPAUeHHbIM

UOHHBIM YDAGHEHUSIM;

® NPOCHO3UPOBAMb CcnocobHOCIb

seujecmea nposeisNG OKUCTUMENbHbLE UTU

80CCMAHOBUMENbHBIE CEOUCMBA C YYEmOoM

cmenenell OKUCTenUs 971EMEHMO8,

BX00SIUUX 8 €20 COCMAB;

® cocmasnamo ypagHenus — peaxkyuti,

COOMBEMCMBYIOWUX NOCAO08AMENbHOCHIU

npespaujenull HeopeaHUuYecKux —Gewecms

PA3TUYHBIX KILACCO8;

®  00BEKMUBHO OYeHUBamMv UHDOPMAYUIO
0 BeWeCmBax U XUMUYECKUX NPOYeccax,

®  Kpumuyecku OMHOCUNBCSL K
NnCceBOOHAYUHOU ungopmayuu,
Hed0bpocosecmHoOU pekaame 8

cpedcmeax Maccogoll uHgopmayu,
® 0Co3HABAMb 3HAUEHUE MEOPEeMmU4ecKux
SHAHUU NO XuMuu Oas NPAKMUYECKOLUL
OdesimenbHOCIU 4elogex.

Bcero

68

32



9 kJjacce

Ne Tembl KosinvyecTtBo | XapakTepucTHKAa OCHOBHBIX BHI0B
n/n 4acoB JesiTeJIbHOCTH YUYEHUKA
(Ha ypoBHe y4eOHBbIX JeHCTBHIl)
1 Hepunoanyeckui 3aK0H " 5y ®  pacKphIBaTh CMBICIT OCHOBHBIX
Hepl/IOI[I/I'IeCKaﬂ cCUCTEeMAa XUMHNYECCKUX MOHATHH «aTom»y,
«MOJICKYJIa», «XAMHAYECKHI QJIEMCHT»,
xumMudecknx iementoB JI. U.
«IPOCTOC BCIICCTBO», «CJIOKHOC
MenpeneeBa. Xumuueckue

peakuuu. IloBropenue.

BEIIIECTBOY», HCIIONB3YS 3HAKOBYIO CHUCTEMY
XUMUU;

e  Ha3BIBaTh XMMHYECKHE DIIEMEHTHI;

e packpeiBatb cMbica llepuomgmaeckoro
3akoHa /.. MeHieneesa;

®  OOBSCHATH (huzmueckuit CMBICH
aTOMHOTO (mopsiIKOBOTO) HOMEpa
XUMHYECKOTO I€MEHTa, HOMEPOB I'PYTIITBI
nepuojia B IMEPUOJUYECKOH  CHUCTEMeE
J.. Menneneena;

e  OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHUS
CTPOCHUSI aTOMOB, CBOWCTB DJJIECMCHTOB B
mpenenax MallblX TICPUOJIOB M  TIJIABHBIX
MOTPYyI,

®  XapakKTepu3oBaTb XUMIYICCKHE
3IEeMEHTH (OT BOAOpOIA IO KaNBIHA) Ha
OCHOBE WX TIOJIOKCHHUS B TEPHOTUICCKOU
cucreme J.M. MenneneeBa 1 0COOCHHOCTEH
CTPOCHHUSI UX aTOMOB;

COCTaBJIATH CXEMBl CTPOCHHS  aTOMOB
mepBbix 20 2JIEMEHTOB TEPUOJAMYECKOU
cucremsl /.M. Menneneena;

® COCTaBJIATH ypaBHeHI/I}l
ANEKTPOIUTUYECKOM JHCCOIAAIIN
KHCIOT, IeJT0YSH, COJCH;

® 00BSICHATH CYIIIHOCTH nporecca

AIEKTPOIIUTHIECKOW  JIUCCOIMAIIMU |
peakiuii HOHHOTO OOMEHA;

® COCTaBJIATH TIOJHBIE W  COKpAIeHHBIE
HWOHHEBIE YPABHEHUS PEaKIMi 0OMEHa,;

® ONpEJEIATh BO3MOXKHOCTH TPOTEKAHUS
peakuuii HOHHOTO OOMEHa.

® 8b10BUSAMb u npoeepsamo
IKCHEPUMEHMATLHO 2unomesul 0
XUMUYECKUX — CBOUCMEAX 6ewjecme Ha
OCHOBE UX COCMABA U CIMPOCHUSL,

® Xapakmepuzo8amo 6eujecmed no cocmasy,
CMPOEHUIO U CBOUCMEAM, YCMAHABIUBAMb
NPUYUHHO-CLEOCMBEHHbIE  CES3U_ MENHCOY
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OAHHBIMU XAPAKMEPUCMUKAMU 8eUjeCmEd,
® 00BEKMUBHO OYeHUusams UHGOPMAayuIo o
eeujecmeax u XumMuuecKux npoyeccax,
® KpumuuecKu OMHOCUMbCS K
NCe80OHAYUHOU ungopmayuu,
HeO00bpOCOBeCMHOU peKiame 6 CpeoCmeax
Mmaccosotl ungopmayuu;
® cocmasnams ypasHenus peaxyuii,
COOMEemcmeyouWux nocie008amenbHOCmu
npespawjenuli HeopeaHudecKux 6eujecms
PA3NUYHBIX KIACCO8;
® cocmaenAme MONEKYIsApHble U  NOTHble
UOHHbIE — VDAGHEHUs N0  COKPAUJeHHbIM
UOHHBIM YPAGHEHUSIM.

MeTaabl M MX COeTUHEHUS

17 g

e  Ha3BIBaTh XUMHUYECKHE DIIEMEHTHI;

e packpeiBath cMbIcaT llepuommaeckoro
3akoHa /.. Menneneena;

®  OOBACHATH (hnzmueckuit CMBICTT
aTOMHOTO (TIopsIKOBOTO) HOMEpa
XUMHUYECKOTO AJIEMEHTa, HOMEPOB I'PYIIIEI U
nepuojia B TMEPUOJUYECKON  cHCTEMeE
JI.. Menneneena;

e OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHUS
CTPOCHHSI aTOMOB, CBOWCTB DJJIEMEHTOB B
mpefenax MalblX TEePUOJOB M TJIaBHBIX
MOATPYTITI,

®  XapakTepHU30BaTh XUMUYECKUE
3JIeMEHTHI (0T BOJOpOAAa 1O KaiblHsA) Ha
OCHOBE WX TIOJIOXKCHHS B IEPHOIUIECKOM
cucreme J.W. MenngeneeBa 1 0COOCHHOCTEMH
CTPOCHHUSI UX aTOMOB;

® COCTaBISTH CXEMbl CTPOCHHS AaTOMOB
nepBbix 20 SJIEMEHTOB MEPUOAMYECKOM
cuctemsl J[.M1. MeHneneena;

®  XapaKTepu30BaTb B3aMMOCBS3b MEXKIY
COCTaBOM, CTPOCHHEM U  CBOWCTBAMH
METaJlIOB;

®  COCTaBJISITh (hopmybt OMHAPHBIX
COCIUHCHUI;

® COCTaBIATh YPaBHEHUS XUMHUYECKHUX
peaKuuii;

®  OIpenensiTh OKHCITUTEIb u
BOCCTAHOBUTEIb;

® COCTaBJIATh YPaBHEHHS OKHUCIUTEIBHO-
BOCCTaHOBHUTEIHHBIX PEaKIIHIA;

e Ha3piBaTh (AKTOPHI, BIUAIONIMEC Ha
CKOPOCTb XUMUYECKOU peaKluy;

e TPaMOTHO OOpamarhkCs C BEUMISCTBAMU B
IOBCEIHEBHOM KU3HU

® OMHCHIBATH CBOMCTBA TBEP/BIX, XKUJIKUX,
ra3000pa3HbBIX BEUIECTB, BBIACIAS UX
CyIIECTBCHHBIC MTPU3HAKHY;

® T10JIb30BaThCS nmabopaTopHBIM
o0opymoBaHNEM U TTOCYAOH;

e coOmrOnarh paBuiIa Oe3omnacHoOM
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paboThI IPH NPOBEICHUH OITBITOB;
®  guIOBUCAMDb u npoeepsamo
9KCNEPUMEHMANLHO 2unomesul 0
XUMUYECKUX CBOUCMBAX Geujecme Ha OCHO8e
Ux cocmaga u CMpoeHus, ux cnocobHocmu
ecmynamv 8  XuMuueckue peakyuu, o
Xapakmepe U NPOOYKMAX — PA3IUYHBIX
XUMUYECKUX PeaKyutl;
® Xxapaxkmepuzoeamv  eewjecmeéd - No
cocmasy,  cmpoenuro U CGOUCMBAM,
YCmanasnueams — NPUUUHHO-CIe0CMEEHHbIE
ces3U MmexnNcoy OaHHbIMU
Xapakmepucmukamu 6eujecmsd;
®  CcOCmaensimv MONEKYIApHble U NOTHbIE
UOHHble — YPABHEHUsI N0  COKPAWEHHbIM
UOHHBIM YPAGHEHUAM,
®  NPOCHO3UPOBAMb cnocobrnocme
eeujecmsea NPosAGIAMb OKUCIUMETbHbIE UTU
60CCMAaHOBUMeENbHbIE CBOUCMBA C YUEemOoM
cmeneHell OKUCTIeHUsL JIeMEeHNO08, BXOOAUJUX
6 e20 cocmas;
® cocmaensimv  YpaeHeHus — peaxyull,
€cOOMEemcmeyouWux nocie008amenbHOCmu
npespawjenuli HeopeaHudecKux 6eujecms
PA3MUYHBIX KIACCO8;
® 00bEeKMUBHO OYEeHUBamv UHGOPMAYUIo o
sewecmaeax U XUmMuUiecKux npoyeccax;
® Kpumuyecku OMHOCUMbCA K
nCe80OHAYUHO unghopmayuu,
Hed0bpOCcoBeCmHOU pexiame 8 CPedCmEax
Maccogoll ungopmayuu.

Hemerajuisl 1V — VII rpynn ux
COeIUHEHUS
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L] Ha3bIBaThb XUMHUYCCKHEC DJICMCHTHI,

e packpeiBaTh cwmbich [leproamueckoro
3akoHa /(.. Menaeneena;

®  OOBSCHATH (huszmueckuit CMBICH
aTOMHOTO (mopsiIKOBOTO) HOMEpa
XHUMHUYECKOI0 3JIEMEHTA, HOMEPOB I'PYIIIEI U
nepuofia B MEPUOJUYECKOH  CHUCTeMe
J.. Menneneena;

e  OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHUS
CTPOCHHSI aTOMOB, CBOWCTB DJJIECMCHTOB B
npeaciax MajlablX IIEPpHUOAOB MW TIJIaBHBIX
MOTPYyI,

®  XapakTepHU30BaTh XHMHYECKHE
9JeMEHTHl (OT BOJAOpONA AO Kajblus) Ha
OCHOBE WX TIOJIOKCHHUS B TEPHOTUICCKOU
cucreme J.M. MenneneeBa 1 0coOOEHHOCTEH
CTPOCHHUSI UX aTOMOB;

® COCTaBISITH CXEMBI CTPOCHHUS aTOMOB
nepBbix 20 SJIEMEHTOB MEPUOIMYECKOM
cuctemsl JI.M1. Menneneena;

®  XapaKTepu30BaTh B3aHUMOCBS3b MEXKIY
COCTaBOM, CTPOGHHEM U CBOMCTBaMH
METAJIOB; COCTABIATH POPMYIIbI OMHAPHBIX
COCJIMHEHUM;

® COCTaBIsTh YPaBHEHHSI XUMHYECKHX
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peaKkuii;

®  OIpenensTh OKHCIIUTEIb u
BOCCTAaHOBUTEIIb;

® COCTaBJIATh YPAaBHEHHUS OKHCIHUTEIHHO-
BOCCTAHOBUTENBHBIX PEAKIIUA;

® COCTaBJATH IIONHBIE U COKpAILCHHBIE
MOHHBIC YpPaBHEHUS peaki OOMEHa;

e  OMpeAeNsaTh BO3MOXKHOCTh MPOTEKaHUs
peakiuii MOHHOTO OOMEHA;

e Ha3zpiBaTh (AKTOPHI, BIMAIOUIME HA
CKOPOCTbh XUMHUECKOH peaxiuy;

®  XapaKTepu30BaTh B3aHMOCBS3b MEXAY
COCTaBOM, CTpPOEHHEM U  CBOMCTBaMHU
HEMETAIIIOB;

e I[IPOBOAWUTH ONBITEI IO MOJYYEHHUIO,
COOMpaHHI0O M M3YYECHUI0 XHMHYECKUX

CBOIICTB ra3000pa3HbIX BEILIECTB:
YIJIEKUCIIOTO Ta3a, aMMHaKa;
®  pacro3HaBaTh OTBITHBIM myTeM

ra3o00pa3HoOro BEIIECTBA: YTICKUCIBIA ra3
¥ aMMHUaK;
® IPaMOTHO OOpaliaThCs ¢ BEIECTBAMH B
MTOBCEAHEBHOM KU3HU
® OMKCHIBATH CBOMCTBA TBEPBIX, XKUAKHX,
ra3000pa3HbIX BEIECTB, BBIJICIAT UX
CYIIECTBEHHBIC TPU3HAKH;
® TI0JIb30BATHCS 71ab0paTOPHBEIM
000pyI0BaHUEM U MTOCYA0H;
e coOmromath  mpaBwia  Oe30macHOU
PpaboThI ITPU MPOBEICHUU OIBITOR;
®  gvidGUCAMD u nposepsamb
IKCNEPUMEHTNATILHO 2unomesul 0
XUMUHECKUX CEOUCMBAX GeUjecme Ha OCHOBE
UX cocmasa u CMpOeHUs, ux CnocoOHOCmu
6CTHYNAMb @  XUMUYeCKUe peakyuu, o
Xapaxmepe U HPOOYKMAX  PA3TUUHLIX
XUMUHECKUX PeaKyull;
o xapakmepu3oeantb eeuecmea no
cocmagy,  cmpoenuro U CEOUCMEAM,
VCMAHABIUGAMb  NPUYUHHO-CTLEOCTHBEHHbIE
cesa3uU MmedHcoy OaHHBIMU
Xapaxmepucmurkamu eujecmad;
L cocmaesiiiinite MOJNEK)YJIIPpHble U NOJIHble
UOHHbLE YpasHeHus no COKpAUW,eHHbIM
UOHHBIM YPABHEHUSIM,
®  1PO2HO3UPOBAMD cnocobrocms
sewecmea NPosiGisimey OKUCTUMETbHbLE UTU
80CCMAHOBUMENbHBIE CEOUCMBA C YUEmOM
cmenenel OKUCAeHUs INIEMEHMO08B, GXOO}ZM/;MX
6 €20 cocmas;
® cocmaeiamv  YpaeHenust  peaKyui,
COOMBEMCMBYIOWUX  NOCAE08AMETbHOCU
npespaujenull  HeopeaHuuecKux —6euecms
PA3TUYHBIX KILACCO8;
o 06’b€KmM6‘H0 oyerueambs MquOpMClLﬂ/HO o
BEUECBAX U XUMUHECKUX NPOYeccax;

36




®  Kpumuyecku OMHOCUMbCS K
NCeBOOHAYHHOU ungopmayuu,
HeO00OpOCOBeCMHOU peKiame 6 CPedCmeax
Maccosol ungopmayuu,

®  UCNONB308aMb NPUOOPEmenHble 3HAHUS
O0J151 IKONO2UHECKU 2PAMOTNHO20 NOBEOCHUS 8
OKpyJIcarowel cpeoe;

®  gvldGUeAMD u nposepsamb
IKCNEPUMEHMATLHO 2unomesvl 0
XUMUYECKUX CBOUCMBAX 8eujeCmE Ha OCHOBe
ux cocmasa u CmpoeHusl, Ux ChOCoOHOCMU
ecmynamos 8 XUMUYECKUe peaxkyuu, o
Xapaxmepe U  HNPOOYKMAX  PA3IUYHBIX
XUMUYECKUX PeaKyuil.

ITepBonayajbHBIC CBeleHUs 00
OpraHHYeCcKHX BellecTBaX

10 g

e Ha3pIBaTb OPraHMYECKHE BEIIECTBA IO
ux ¢opMmyne: MeTaH, OJTaH, OTHJIEH,
METaHOJ, J3TaHOJ, TJIMLUEPUH, YKCYyCHas
KHCJIOTA, aMHHOYKCYCHast KHUCJIOTA,
CTeapHHOBAasl KUCJIOTa, OJEWHOBAs KHUCIIOTA,
TJII0K033;
® OIEHUBATH  BIMSIHAE  XUMHYECKOTO
3arps3HEHUS]  OKpY’Karolled cpeapl Ha
OpraHu3M YellOBeKa;
e TIPaMOTHO OOpaIaThCsl C BELIECTBAMH B
MTOBCETHEBHOMN )KU3HH
®  ONpeneNiaTh BO3MOXKHOCTh HPOTEKaHUS
peaKkluil ~ HEKOTOpBhIX  IpPEICTaBUTENEH
OpraHUYECKUX BEHIECTB C KHUCIOPOAOM,
BOJIOPOAOM, MeETaljlaMd, OCHOBAaHUSAMH,
raJjoreHamu;
®  Xapaxkmepu3oeams eewjecmea  no
cocmagy,  CMpOeHuro U CGOUCHEAM,
YCMAaHABIUEAMb  NPUYUHHO-CTIEOCTNBEHHbLE
ces3u MednHcoy OaHHbBIMU
Xapaxmepucmuxamu eujecmea;
® 00BEKMUGHO OYeHUsams UHGOpMayuIo o
gewecmeax u XUMuUieckux npoyeccax;
®  Kpumuyecku OMHOCUBCS K
NCe80OHAYUHOU unghopmayuu,
HeO00OPOCOBECMHOU pPeKiame 6 CPeOCmeax
Maccoeotl ungopmayuu,
®  UCNONBL306AMb NPUOOPEmeHHble 3HAHUS
0J15 IKOIOSUHECKU 2PAMOTNHO20 NOBEOCHUS 8
OKpYydHcarowel cpeoe.

O0o0uIeHHe 3HAHMMH 10 XMMHUH
32 KYPC OCHOBHOM IIKOJIbI

XuUMHA M KU3Hb. XMMHUA U
310pOBbe.

10 g

®  PpAaCKpbIBATb CMBICJI OCHOBHBIX
XUMHYCCKHUX ITOHSTHI «aromy,
«MOIJICKYJIa», «XUMHUICCKAN OJICMCHT»,
«IPOCTOC BC€IICCTBO», «CJIIOXKHOC

BEILIECTBOY», UCIOJIB3YS 3HAKOBYIO CHUCTEMY
XUMHH;

®  Ha3bIBaTh XUMUYECKHE DIEMEHTHI;

e packpeiBaThb cMbIci lleproanyeckoro
3akoHa /[.M1. Meuerneena,

®  OOBACHATH (hnzmueckuit CMBICTT
aTOMHOTO (TIopsIKOBOTO) HOMEpa
XUMHYECKOTO 2JI€MEHTa, HOMEPOB IPYTIIBI
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nepuojga B IEPUOJMYECKOM  CHUCTEME
JI.1. MeHnpneneena;

e OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHUS
CTPOCHHUSI aTOMOB, CBOMCTB 3JIE€MEHTOB B
mpeaenax MalbIX IePUOJOB W TJIaBHBIX
MOATPYTITI,

®  XapakTepHU30BaTh XUMUYECKUE
3JeMEHTHl (OT BOJAOpONA A0 KajbIlus) Ha
OCHOBE HX TMOJOXEHUS B MEPUOTUUYCCKOU
cucreme J.M. MenneneeBa 1 0COOEHHOCTEH
CTPOCHHUSI KX aTOMOB;

COCTaBJSATh CXEMbl CTPOCHHUS  aTOMOB
nepBelx 20 3JEMEHTOB INEPHUOIUYECKON
cucremsl .. Mennieneena;

®  PacKpHIBaTh CMBICTT TTOHSTHIA:
«XUMUYEcKas CBA3ZBY,
«3NEKTPOOTPUIIATSIIEHOCTHY;

®  XapakTepu30BaTh 3aBHCHUMOCTD

(hM3MUYECKUX CBOMCTB BEIIECTB OT THIIA
KPUCTaJUIMYECKOU PEIIETKH;

e OmpenemsiTh BHUJ XUMHUYECKOH CBSI3H B
HEOPTraHUYECKUX COCTUHECHUSAX;

e U300pakaTh CXEMBI CTPOSHUS MOJIEKYII
BEIECTB, 00Pa30BaHHBIX PAa3HBIMH BHIAMH
XUMHYCCKHX CBS3CH;

®  XapakKTepu3OoBaTb B3aMMOCBA3b MEXIY
COCTaBOM, CTPOEHHEM U  CBOWCTBaMH
METAJIJIOB 1 HEMETAILJIOB;

®  XapaKTepu30BaTh (husnueckue u
XUMHYECKHE CBOWCTBA OCHOBHBIX KJIAcCOB
HEOPraHUYECKUX BCIIICCTB: OKCHJIOB,
KHCJIOT, OCHOBAHH, COJICH;

® ONpPEACNISITh TUIl XUMUUYECKUX PEaKIINi;

® XapaKTEepU30BaTh (usnueckue u
XUMUYECKHE CBOMCTBA MPOCTHIX BEILECTB;

¢ KJIacCH(PHUITPOBATh XUMHUUIECKHE PEAKITHU
110 Pa3IUYHbIM MTPU3HAKAM;

® Ha3bIBaTh COCIMHEHHUS U3YYEHHBIX
KJIACCOB HEOPTaHUYECKUX BEIIECTB;

® XapaKTepu3oBaTh (hm3ugeckue u
XHMHYECKHE CBOHCTBAa OCHOBHBIX KIIACCOB
HEOPTaHUICCKUX BEIIIECTB: OKCHJIOB,
KHCJIOT, OCHOBAHHM, COJICH;

® OIIPCACIIATh NPHUHAAJICIKHOCTL BCUICCTB K
ONpeIeICHHOMY KIIACCy COCAMHEHUMN;

® COCTaBIAATh (HOPMYINIBI HEOPraHUYECKHUX
COEIMHEHUI U3yUYEeHHBIX KJIACCOB;

® COCTaBJIATh ypaBHEHUS
ANEKTPOIUTUYECKON JTUCCOLMALUU KHUCTIOT,
IeJI09eH, CoNeit;

® XapaKTepU30BaTh B3aUMOCBS3b  MEXKAY
KJIacCaMH HEOPTaHUYECKUX COCTUHEHU;

®  gwlOBUCAMD u npoeepsams
IKCNEePUMEHMANbHO 2unome3snl 0
XUMUYECKUX CBOUCMBAX 8eUiecE Ha OCHO8e
UX COCmasa U CmMpOoeHusl, Ux CnoCcoOHOCU
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6CTHYNAMb @  XUMUYeCKUe peakyuu, o
xapakmepe U HPOOYKMAX — PAZTUUHBIX
XUMUHECKUX Pearyull;
®  Xapaxkmepuzoeams gewjecmea  no
cocmagy,  CmMpoenuro U COUCMEAM,
VCMAaHABIUGAMb  NPUYUHHO-CTIEOCTHBEHHbLE
ces3u MednHcoy OaHHbBIMU
Xapaxmepucmurkamu eujecmad;
®  COCMaenAMb MOJEKYVISAPHbIE U HOTHbLE
UOHHbIE  YPABHEHUsT NO  COKPAUJEHHbIM
UOHHBIM YPABHEHUSIM,
®  NPOCHO3UPOBAMD CNOCOOHOCD
sewecmea NposiGaams OKUCTUMETbHbLE UTU
80CCMAHOBUMENbHBIE CBOUCMBA C YYEmOM
cmenenell OKUCTIeHUs. DNLEMEHMO8, X0O0SUUX
6 €20 cocmas;
® cocmaeiamv  YpaeHenusi  peakyui,
COOMBEMCMBYIOWUX  NOCAE008AETbHOCU
npespaujenull  HeoOpeaHuuecKux —6euecms
PA3TUYHBIX KILACCO8,
® 00BEKMUBHO OYEHUBAMb UHDOPMAYUIO O
BEUECMBax U XUMUHECKUX NPOYEeccax;
®  Kpumuyecku OMHOCUMbCS K
NCeBOOHAYHHOU ungopmayuu,
Hed0OpoCcoBecmuoll pekiame 8 CpeoCmeax
Maccosotl ungopmayuu,
®  UCNONBL308AMb NPUOOPEmeHHble 3HAHUS
0711 IKOIO2UHECKU 2PAMOTNHO20 NOBEOCHUS 8
OKpyJIcarowelt cpeoe;
® gbI08ULAMD u npoegepsamu
IKCNEPUMEHMATILHO 2unomesbvl 0
XUMUYECKUX CBOUCMBAX 6EUeCTNE HA OCHOBE
UX COCTAsa U CMpoeHusl, Ux cnocoOHOCmU
6CMynams 6  XUMUYECKUe peakyuu, o
xapakmepe U NPOOYKMAX — PA3TUYHBIX
XUMUYECKUX PeaKyuil.

UTOrO

68 u
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OIIMCAHUE YYEBHO-METOANYECKOI'O 1
MATEPHAJIbHO-TEXHHYECKOI'O OBECIIEYEHUWA
OBPA3OBATEJIBHOU JEATEJIBHOCTH

Y4yeOHO — MeTOAMYECKOE o0ecIeueHne

1. I[IpumepHas mporpaMma OCHOBHOI'O OOHIEro oOpa3oBaHUsi MO XUMUU (Oa30BBIN
YPOBEHB).

2. Asropckas mnporpamma O.C.I'abpuensiHa, coorBercTByMOmas dDeaepanbHOMY
TocynapcTBeHHOMY 00pa30BaTEILHOMY CTaHJIAPTY OCHOBHOTO 00IIero 00pa3oBaHus
U JonyiieHHas MuHucTtepcTBOM 0OpaszoBaHus W Hayku Poccuiickoit denepanuu
(O.C.I'abpuensn IIporpamma kypca xumun 1j1s 8-9 kimaccoB 001eo0pa3oBaTeIbHbIX
yupexaennii / O.C.I'abpuensa. — M.: [Ipoda, 2012r.).

3. Tabpuemsn, O.C. Xumusa. 8 kiacc: yuebd. s 00meoOpazoBaTeIbHBIX
yupexaenuit /O.C. I'abpuensH. -2-e uza. crepeotun. - M.: Ipoga, 2013. -286 c.

4. I'adpuensin, O.C. Xumus. 9 kiacc: yueonuk /O.C. I'abpuensin, B.W. Cupornasos,
C.A. Cnagxos. -M.: [lpoda, 2014. -158 c. — (HaBurarop).

5. TabpuensH, O. C. HacronbHast kKHUra yyutens. XuMusd. 9 K J.: METOAMYECKOe
nocobue / O. C. I'abpuensn, U. I. Octpoymos. - M.: JIpoda, 2010

6. T'abpuensa, O. C. Xumus. 9 Kjacc.: KOHTPOJIbHBIE M MPOBEPOUYHBIE PabOTHI K
yueOHuky O. C. I'abpuensna «Xumus. 9 / O. C. I'abpuensn, I1. H. bepeskun, A. A.
VYmaxkosa u ap. — M.: IIpoda, 2009r.

7. I'abpuensn, O. C. Uzyyaem xumuto B 9 ki.: nunakruyeckue marepuanst / O. C.
INa6puensn, U. I. Octpoymos. - M.: bauk mutroc, 2009r.

8. I'abpuensn, O. C. Pabouas terpamp. 9 x 1. K yueOnuky O. C. I'aGpuensina
«Xumus. 9»/ O. C. I'abpuensn, A. B. Smykoa. - M.: Jlpoda, 2012r.

9. I'abpuensu, O. C. Xumus B TecTax, 3aaadax, ynpaxHeHusx. 8— 9 ki / O. C.
I"abpuensn, H. I1. BockoboiinukoBa. -M.: JIpoda, 2009r.

MaTepI/IaJILHO-TeXHl/I‘IeCKOE o0ecrneyeHue

Jlsist oOy4deHust ydanuxcs OCHOBHOM IIKOJBI B COOTBETCTBHUU C TpeOOBaHUSIMU
denepanbHOTO TOCYIApCTBEHHOTO 00pa30BaTENbHOTO CTaHAapTa HEoOXoauMma
peanu3ainus ACATEIBPHOCTHOTO moaxona. JlearenbHOCTHBIM TOmXom  TpeOyeT
MOCTOSSHHOM ~ OTIOpPHI  TpoIlecca OOy4YeHHS XWMHH Ha  JIEMOHCTPAIMOHHBIN
OKCIIEPUMEHT, TPAKTUUCCKUE 3aHATHS W J1aOOpPaTOPHBIC OIBITHI, BBITOIHIEMbBIC
ydamumucs. KaOwHeT XuMHUM OCHAmEH KOMIUIEKTOM JICMOHCTPAIMOHHOTO U
Ja60paTOpHOro 00OPYAOBaHUS IO XUMUHU JJIsl OCHOBHOM IIKOJIBI. B kabuHeTe Xumuu
OCYIIECTBIISIOTCS KaK ypodHas, TaKk U BHEypodHass (JOpMbI y4eOHO-BOCITUTATECIILHON
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nesTenbHOCTH ¢ ywammmucs. OcHaimieHne B OONbIIed YacTh COOTBETCTBYET
[lepeunto oOopymoBaHUST KaOWHETa XMMHUHU W BKIIOYACT PA3MYHBIC THUIBI CPEICTB
oOyueHus. bonpiryto 4acth 00OpYZOBaHHSI COCTaBISIOT yYEOHO-TIPAKTHUECKOE M
y4eOHO-1aboparopHoe 00OpyAOBaHUE, B TOM UHCIE KOMIUIEKT HaTypajJbHbBIX
O0OBEKTOB, MOJAEIH, NPUOOPHl U MHCTPYMEHTHI ISl MPOBEACHUS JEMOHCTpAIUid U
MPAKTUICCKUX 3aHITHH, TEMOHCTPAIIMOHHBIE TaOIUIIBI, BHICO, MEIHA OCHAIIICHUE.

B KOMIJIEKT TEXHUYECKUX U HH(OPMAIMOHHO-KOMMYHHMKATUBHBIX CPEIICTB
oOyuyeHus1 BXOHAT: ammaparypa JUisl 3aluceil ¥ BOCHPOU3BENEHUSA ayluo- U
BUJICOMH(POPMALIUH, KOMIBIOTEP, MYJIBTUMEINA MPOEKTOP, JOCKA ¢ MHTEPAKTUBHOU
IIPUCTABKOM, KOJUIEKIIMS MENNA-PECYPCOB, BBIXOA B IHTEpHET.

Hcnonp30BaHKe 3IEKTPOHHBIX CPENICTB 00YUYESHHUSI TO3BOJISIIOT:

® AKTHUBHU3UPOBATH JEATEIBHOCTh OOYyYarOLIUMXCs, MOJMy4daTh OOJE€e BBICOKHE
KaueCTBEHHBIE pe3yJIbTaThl 00yUEHUS;

e npu noxarotoBke Kk EI'D obecrieunBaTh caMOCTOSATENBHOCTh B OBJAJACHUU
COZIEp’KaHUEM Kypca.

e (dopmupoBats KT - KOMIETEHTHOCTb, CIIOCOOCTBYIOIIYIO YCHEIIHOCTH B
y4eOHOM eI TEIHBHOCTH;

e (dopmuposars Y V/I;

Hamypanvusie 06vexkmol

Harypanbubie 00BEKTHI, MCIIONb3yeMble B OOyYEHMHM XMUMHUU, BKJIIOYAIOT B cebs
KOJUICKIIMM MHHEPAJIOB U TOPHBIX TOPOJ, METAJUIOB W CIJIABOB, MHUHEPAJIbHBIX
ynoOpeHui, miacTMace, KayuyKoB, BOJIOKOH H T. 1.

O3HakomyIeHHE ydYaluxcsi ¢ oOpasllaMH HCXOJHBIX BEIIECTB, MOJYIPOIYKTOB U
TOTOBBIX H3JETUN TO3BOJISET TONYYUTh HAMISAHOE TMIpeICTaBlieHne 00 J3THX
MaTepuanax, uX BHEITHEM BUJIE, @ TAKKE O HEKOTOPHIX (PU3MUECKUX CBOWCTBAX.

Xumuueckue peaxkmuenbl u mamepuaiibl

OO6parieHue CO MHOTUMHU BEIIECTBAMH TPEOYET CTPOTOro COOJIONECHUS TMPaBUII
TEXHUKHA O€30MMacHOCTH, OCOOCHHO TIPH BBITIOJHEHUN OIBITOB CAMHUMH YYaIIUMHKCS.
Bce HeoOxommmbie Mepbl MPEIOCTOPOKHOCTH yKa3aHbl B COOTBETCTBYIOIIHUX
JTOKYMEHTaX U MHCTPYKITHSIX.

Xumuueckan n1abopamopuan nocyoa, annapaml u npUOOpwvl

XumMuueckas nmocyaa mnmoapasacisiCTCsa Ha ABC I'PYIIIBI: AJIA BBIIIOJIHCHHUS OIIBITOB
yYdyalluMHUCA U JCMOHCTPAINMOHHBIX OIIBITOB.

[Ipubopsl, anmapaTtel W YCTAaHOBKH, WCIIOJNb3yeMble Ha ypOKax XHMHH,
MOJPA3/ICIIAIOT HA OCHOBE MPOTEKAIONINX B HUX (DU3HUUECKUX U XUMUYECKHX.

Mooenu
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OO6bexTamu MOACIHUPOBAHNA B XUMHH ABJIAIOTCA aTOMbI, MOJICKYJIbI, KPHUCTAJJIbI,
3aBOJICKHUC allllapaThbl, 4 TAKKC IIPOUCXOAAIIHNC IIPOICCCHI.

B mnpenomaBaHMM XMMUM HMCHOJB3YIOTCS MOJETH KPUCTALTMYECKUX PEIIETOK
anmasza, rpadurta, cepol, hochopa, okcuaa ymepona(lV), moBapeHHON coiH, JIbAA,
Woma, Jkeme3a, Menud, MarHusi, HaOOphl Mojaelneld aToMOB JUIsl COCTABJICHHUS
IAPOCTEPIKHEBBIX MOJIEICH MOJIEKYII.

Yueonwvie nocoous na neuammnoii ocnoge

B nponecce 00ydeHHsi XUMHUU UCTIONB3YIOTCS CIEIYIOLUE TaOIUIbI TOCTOSTHHOTO
skcrionnpoBanus: «llepuoguyeckas cucrtemMa XuMU4eckux anemeHToB J[.U.
Mengeneea», «Tabmuiia pacTBOPUMOCTH  KHUCJIOT, OCHOBaHMH U  COJEi»,
«ONEKTPOXUMHUYECKUI psAJl HaANpsOKEHUA MeTamioB», «KpyroBopor BeliecTtB B

IPUPOAE» U JIp.

JUisi  opraHuMzaluu  CaMOCTOATENbHOM paldoThl OOydalIIMXCcs Ha YpOKax
UCIOJNIb3YIOT pa3HOOOpa3Hble IUAAKTUYECKUE MaTepHasibl: TETpaau Ha Ie4aTHON
OCHOBE WJIM OTJAENbHbIE pabO4yre JUCThI — HWHCTPYKIMH, KapTOUKU C 3aJaHUSIMHU
pa3HOM CTENEeHH TPYAHOCTH JUIsl WM3YUYEHHsS HOBOTO Marepualia, caMOIPOBEPKU H
KOHTPOJISI 3HAHUMN yHaIlIHXCS.

Jliist o6ecniedenust 0€30MacHOTO Tpy/ia B KAOMHETE XUMHUHU UMEETCS:

MPOTUBOMNOXKAPHBIA UHBEHTAPb

anTeyky ¢ HabOpOM METUKAMEHTOB U TIEPEBSI30UHBIX CPEICTB;
MHCTPYKIIUIO IO MpaBuiiaM 0e30MacCHOCTH Tpy/a JJisi 00ydaroIuXcs
YKYpHaJl pETUCTpAIlUi UHCTPYKTaXKa 1Mo MpaBuiiaM 0€30IaCHOCTH TPY/a.

IINIAHUPYEMBIE PE3YJIBTATHI U3YYEHUSA YYEBHOI'O ITPEIMETA

N3y4yeHne XMMHHM B OCHOBHOM IIKOJIE JAET BO3MOXKHOCTh JOCTHYb CIIEAYOIIHNX
pPE3yAbTaTOB B HAIIPABJICHUH JIMYHOCTHOTO PA3BUTHSA:

e (opMupOBaHUE YyBCTBA TOPAOCTHU 332 POCCUNCKYIO0 XUMUYECKYIO HAYKY;

e (opMuUpPOBaHME  LEJIOCTHOTO  MHPOBO33pPEHHS,  COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAyKH U OOIIECTBEHHOW MPAKTHKH, a
TAaK)K€  COLUMAJIBHOMY, KYJIBTYpPHOMY, SI3bIKOBOMY U  JTyXOBHOMY
MHOT000pa3nio COBPEMEHHOT'O MUPA;

e (opMUpOBaHUE OTBETCTBEHHOI'O OTHOLIEHMSI K YYEHHUIO, FOTOBHOCTH U
CIIOCOOHOCTM K CaMOpPa3BUTUI0O M CaMOOOpPa30BaHHUIO Ha OCHOBE
MOTHBAIMU K OOyYEHHIO U MMO3HAHUIO, BEIOOPY MPOPHIBHOIO 00pa30BaHUs
HAa OCHOBE HH(OpPMAIMM O CYLIECTBYIOIIUX MNPOPECcCUusix U JUYHBIX
npo(ecCHOHANIBHBIX ~ MPEANOYTEeHUH,  OCO3HAHHOMY  MHOCTPOEHHUIO
UH/IMBUIyaJIbHOM 00pa30BaTeIbHON TPAaeKTOPUU C YUETOM YCTONYMBBIX
[O3HaBaTeIbHBIX UHTEPECOB;
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e (opmMupoBaHHE KOMMYHHUKATHUBHOW KOMIIETEHTHOCTH B 00pa30BaTEIbHOM,
OOIIECTBEHHO TMOJIE3HOM, Y4eOHO-HUCCIEeI0BATENbCKOM, TBOPUYECKON H
ApYyTUX BUAAX JEATENbHOCTH; (OPMUPOBAHME LEHHOCTH 3I0POBOTO H
Oe3omacHOro oOpa3a JKU3HU; YCBOEHUE IMPaBUJ WHIMBHIYyAIbHOIO H
KOJUIEKTUBHOTO 0€30MacHOr0 MOBEIEHUS B YPE3BbIYAWHBIX CHUTyalHUsX,
YIPOKAIOIIMX KU3HU U 3[10POBBIO JIFOIEH;

e (opmupoBaHue MMO3HABATEILHON M MHPOPMAIMOHHOW KYIBTYpBI, B TOM
YHUCJIE pa3BUTUE HABBIKOB CaMOCTOSTENIBHOW palboThl € y4eOHBIMHU
MOCOOUSIMH, KHUTAMHU, JOCTYMHBIMHU HHCTPYMEHTAMH M TEXHUYECKUMHU
cpencTBaMu UH(POPMAIIMOHHBIX TEXHOJIOTHIA;

e (opmupoBaHHE OCHOB JKOJIOIMYECKOIO CO3HAHHUS HA OCHOBE NpPHU3HAHUS
IEHHOCTH JKM3HM BO BceX €€ TMpOSBICHUSIX M HEOOXOAMMOCTH
OTBETCTBEHHOT0, OEPEKHOT0 OTHOIICHUS K OKPYXKaIoIleh cpere;

® pa3BUTHE TOTOBHOCTH K PEHICHUIO TBOPYECKUX 33J]a4, YMEHHS HAXOAHUTh
aJIeKBaTHbIE CIOCOOBI MOBEACHUS M B3aUMOJACUCTBUSA C MapTHEpAMU BO
BpeMsi y4eOHOW M BHEY4YeOHOH NESITEIHbHOCTHU, CIIOCOOHOCTH OIICHUBATH
npoOJieMHbIE CUTyalldd UM ONEPAaTUBHO NPUHUMATh OTBETCTBEHHBIC
pEelIeHUs] B Pa3jIMYHbIX MPOAYKTUBHBIX BUIAX JAesATeNbHOCTH (yueOHas
MIOMCKOBO-UCCJIEIOBATENIbCKAs, KITyOHas, TPOEKTHAS, KPYKKOBAast  T. I1.).

MeTanpeaMeTHbIMHM pe3yJIbTaTaMUd OCBOCHHSI OCHOBHOM 00pa3oBaTebHOU
IPOrpaMMbl OCHOBHOTO OOIIIEr0 00pa30BaHUs SIBISIOTCS:
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OBJIaZICHHE HaBBIKAMU CAMOCTOSITENIbHOTO MPUOOPETEHHs HOBBIX 3HAHUHU,
OpraHm3alMi  y4yeOHOW  JAESTEeTbHOCTH,  TIOMCKAa  CpeACTB €€
OCYILECTBJICHUS;

yMEHHE IUIAHUPOBaTb NYTH  JIOCTHKEHUS  LeJdeil Ha  OCHOBE
CaMOCTOATEJIFHOTO aHAIN3a YCIOBHM U CPEJICTB TOCTHKEHUS 3TUX LEJIEH,
BBIJICJIATh QJIbTEPHATUBHBIE CIIOCOOBI JOCTMXKEHHUS L€ M BBIOMpPATh
Hanbonee HS(PPEeKTUBHBIA CMOCOO, OCYUIECTBIATH IO3HABATEIbHYIO
pedriekcHi0 B OTHOIICHMHM JCMCTBHIA IO PEHICHHI0 YYEOHBIX H
MMO3HABATENbHBIX 33]1a4;

NOHUMaHUE NpPOoOJIeMbl, YMEHHE CTaBUTh BOIPOCHI, BHIABUTATh THUIIOTE3Y,
JaBaTh OMPENCJICHUS] MOHATHSAM, KIIaCCU(PUIIMPOBATH, CTPYKTYPUPOBATh
Marepuall, MPOBOAUTh SKCIEPUMEHTBI, apIryMEHTHUpPOBaTb COOCTBEHHYIO
HO3UILIMIO, POPMYIIMPOBATh BBIBOABI U 3aKIHOUEHUS;

(opMupoBaHUE W Pa3BUTHE KOMIETEHTHOCTH B OOJIACTH HCIIOJIB30BaHUS
MHCTPYMEHTOB M TEXHUYECKUX CPEACTB MH(POPMAIMOHHBIX TEXHOJIOTHI
(KOMIIBIOTEPOB U MPOTrPAMMHOTO OOECIeYeHUs1) KaK MHCTPYMEHTaIbHOU
OCHOBBI pa3BUTUSA KOMMYHUKATHBHBIX 17} IIO3HABATEJIbHBIX
YHHUBEpCAIbHBIX YUEOHBIX AEHCTBUN;

YMEHHE W3BJIEKaTh MH(OPMALUIO U3 PA3IUYHBIX MCTOUHUKOB (BKIIIOUAS
CpeICTBa MacCOBOM MH(POpPMAIINH, KOMITAKT-TUCKH Y4eOHOTO Ha3HAYCHHUS,
pecypcel UHTEepHeTa), yMeHHE CBOOOIHO TOJIb30BAaThCA CIPABOYHOM
JUTEPATYPOH, B TOM YHUCJIE W HA DJIEKTPOHHBIX HOCUTENSX, COONIIOIATH
HOPMbI HTHPOPMALITMOHHOW U30MPaTENbHOCTH, STUKH;

yMEHHUE Ha MPAKTUKE MOJIb30BaThCSl OCHOBHBIMH JIOTUYECKUMHU MTPUEMaAMHU,
METOlaMU  HAONIOACHUS, MOJACTUPOBAHUS, OOBSICHEHMS, PpPELICHUS
po0ieM, MPOTHO3UPOBAHUS U AP.;

YMEHHUE OpPraHU30BaTh CBOIO KM3Hb B COOTBETCTBUU C MPEACTABICHUIMU
0 3I0pOBOM 00pasze MKHU3HMU, MpaBaX M OOA3aHHOCTAX TIpakKJaHUHA,
LHEHHOCTSIX OBITHS, KYJIBTYpPbl M COLIUATIBHOTO B3aUMOJICHCTBUS;

YMEHHUE BBIINOIHATh [O3HABATEJIBHBIE M INPAKTHUYECKUE 3aJaHUs, B TOM
YHCIIE€ IPOEKTHBIE;

dopMHupoBaHUE YMEHHUSI CAMOCTOSTEHHO U apTYMEHTHUPOBAHHO OIICHUBATH
CBOM  JEWCTBUS W  JEUCTBUA  OJHOKJIACCHUKOB,  COAEPHKATEIBHO
00OCHOBBIBasI MPABWJILHOCTh HJIM OIIMOOYHOCTH pe3ysbTara M crocoda
JEeUCTBUsSI, AJEKBAaTHO OLIEHWBAaTh OOBEKTHBHYIO TPYIHOCTb KaK Mepy
(paKTHUECKOT0 WM MPEANOIaraéMoro pacxofa pPECypcoB Ha pelIeHHE
3a]]auy, a TaK’K€ CBOM BO3MOXKHOCTH B JOCTHXKEHHUM LEJIH ONpPEAEIEHHOM
CJIO)KHOCTH;

yMeHue paboratb B rpynne — 3(G(EKTUBHO COTpYAHUYATh H
B3aMMOJICHCTBOBATh HAa OCHOBE KOOPIMHALMHU Pa3IUYHBIX MO3ULUI IpH
BbIpA0OTKE OOILEro peHieHUss B COBMECTHOM JESATENbHOCTH; CIyIIaTh
napTHEpa, GOpMyJIMpOBaTh U APryMEHTHUPOBATh CBOE MHEHME, KOPPEKTHO
OTCTauBaTh CBOIO MO3ULUIO U KOOPAMHUPOBATH €€ ¢ MO3ULMel MapTHEPOB,
B TOM UHCJIE€ B CHUTyalldd CTOJKHOBEHHUS HMHTEPECOB; MPOTYKTHUBHO
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pazpemiatb KOH(QUIMKT Ha OCHOBE y4€Ta MHTEPECOB M TO3MIMH BCEX €ro
YYaCTHUKOB, TIOMCKAa M OLEHKHU aJIbTEPHATHBHBIX CIOCOOOB pa3pelIeHHs
KOH(JIUKTOB.
IIpenMeTHBIMHU pe3yJbTATAMHM OCBOEHUS OCHOBHOW 00pa3oBaTrelbHON
IPOrpaMMbl OCHOBHOT'O OOIIEro 0Opa3oBaHusl SBISIOTCS:

® O0CO3HaHHWE OOBEKTUBHOW 3HAYMMOCTHM OCHOB XHUMHUYECKOM HAyKH Kak
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, KOMIIOHEHTa OOIIEH KyIbTypbl U
IIPAKTUYECKOW JEATEIbHOCTH YEJIOBEKA B YCJIOBHUSAX BO3paCTaIOLICH
«XUMU3ALUN» MHOTHX c(ep KU3HU COBPEMEHHOI'O OOIIECTBA; OCO3HAHUE
XUMHUUYECKUX NPEBPAIICHUN HEOPraHMYECKUX M OPraHUYECKUX BEIIECTB
KaK OCHOBBI MHOTHX SIBJICHUH >KUBOW M HEXKUBOW MPUPOABI, yIIyOIeHUE
MIPEACTABIEHUNA O MaTEPUATILHOM €IMHCTBE MUPA;

® OBJIAJICHWE OCHOBAaMHU XUMHUYECKOM TPAMOTHOCTHU: CHOCOOHOCTBIO
aHAIM3UPOBaTh U OOBEKTHMBHO OICHWBATh JKU3HEHHBIE CHUTYaIIHH,
CBSI3aHHBIE C XUMHEH, HaBbIKAMU 0O€3011aCHOTO 0OpaIleHHs C BEIlleCTBaMH,
UCIIONIB3YEMBIMU B IIOBCEHEBHOW JKM3HU; YMEHHEM AaHAIM3UPOBATh M
IUTAHUPOBATH SKOJIOTUYECKU 0e30IacHOE MOBEJICHUE B LENSIX cOepeKeHUs
3I0POBBS U OKPY>KArOILIEH Cpebl;

e (opMHpOBaHUE NEPBOHAYAIBHBIX CHUCTEMAaTU3UPOBAHHBIX IMPEACTABICHUM
O BEIIECTBAX, HUX NPEBpPALICHUAX U IPAKTUUYECKOM IIPUMEHECHUH;
OBJIQJICHUE TTOHATUMNHBIM allllapaToM U CUMBOJIMYECKUM SI3bIKOM XMMHUU HA
YPOBHE, JOCTYITHOM ITOAPOCTKAM;

e (dopMHupoBaHWE YMEHHM YCTAaHABIUBaTh CBSI3M MEXKIY pPEajbHO
Ha0JII01aeMbIMU XUMHUYECKUMHU ABJICHUSMU 151 MPOLECCaAMH,
MPOUCXOJIAIIMMHU B MUKPOMHUPE aTOMOB U MOJIEKYJ, OOBSICHITh MPUUYUHBI
MHOTO00pa3usi BEHIECTB, 3aBUCUMOCTh HX CBOWCTB OT COCTaBa U
CTpOCHHSA, a Takke OOyCIIOBJICHHOCTh TMPUMEHEHHS  BEUIECTB
O0COOEHHOCTSIMU UX CBOWCTB;

e TpUOOpETeHHE ONbITa NPUMEHEHUS XUMHUYECKUX METOIOB H3YUYCHHUS
BEIIECTB W HX MpEBpalICHH: HaOIIOIEeHNEe 32 CBOWCTBAMM BEILECTB,
YCIIOBUSIMU TPOTEKaHUSI XMMHUYECKHUX PEaKIUil; MPOBEICHUE OMBITOB U
HECIIOKHBIX ~ XMUMHYECKHX  OKCIIEPUMEHTOB C  HCIOJIb30BaHUEM
71a00paTOPHOrO 00OPYTOBAHUS U IPUOOPOB;

® yMEHHE OKa3bIBaTh MEPBYIO TIOMOIIb MPU OTPABICHUAX, OKOTAX U JAPYyTUX
TpaBMax, CBSI3aHHBIX C BEIIECTBAMH U JTAOOPATOPHBIM 000pYI0BaHUEM;

e oRBiajgeHue npuéMamMu paboTHl ¢ HHPOpMAIMEH ~ XUMHUYECKOTO
cofiep>KaHus, MPENCTAaBICHHON B pa3Hoil (popme (B BUae TekcTa, GopMyd,
rpauKoB, TAOMIMYHBIX JaHHBIX, CXeM, oTorpaduii u ap.);

® CoO37aHME€ OCHOBBI MJisi (POPMUPOBAHMS HMHTEpEca K PACIIUPEHUI0 U
yDIyOJIEHWI0 XMMUYECKUX 3HAHUW M BBIOOpAa XUMHH KaK MPOQPHUIHLHOTO
mpenMeTra IMpU TMepexoie Ha CTyNeHb cpenHero (MOJHOTo) 00IIero
oOpa3oBaHusi, a B JajbHEHIIEM U B KadecTBe cdepsl CBOeH
npodeccroHaAIbHOM 1eATeIbHOCTH.

45



IosicHuTeIbHAA 3aNIMCKA K padodell y4eOHOM mMporpamme

Pabouas mporpamma yueOHOro npeamera «XuMus» s 8 - 9 KI1accoB cocTaBiieHa B
COOTBETCTBUM C€ TpeOOBaHUSAMH (peepanbHOr0 KOMIIOHEHTa TOCYAapCTBEHHOIO
00pa30BaTelIbHOTO CTaHAapTa OOUIEro 0O0pa30BaHUS MW MPUMEPHOU MIPOrpPaAMMBbI
OCHOBHOTO 00111er0 00pa3oBaHusl, a TAKKE€ Ha OCHOBE MPOrpaMMbl aBTOPCKOTO Kypca
xumun st 8-11 kmaccoB O.C.l'abpuensiHa. M3ydyeHue XUMHU B OCHOBHOM IIIKOJIE
HalpaBiIeHO HAa JOCTMKEHHUU CIEAYIOLIUX LeJIel: OCBOCHHE Ba)KHEWIIMX 3HAHUI 00
OCHOBHBIX MOHSTHSAX U 3aKOHAX XUMUHU, XUMUYECKON CUMBOJIHKE;

. OBJIQJICHUE yMEHUSIMH HaONIONaTh XUMHYECKHE SIBJIICHHS, IPOBOJIUTH
XUMHUYECKUN IKCIIEPUMEHT, ITPOU3BOAUTL PAacUeThl HA OCHOBE XHMHYECKHUX (hOPMYIT
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIIUN;

. pa3BUTHE  TIO3HABATCIbHBIX  MHTEPECOB M  HMHTEIUICKTYaJIbHBIX
CIIOCOOHOCTEH B IIpoIlecce  MPOBEIASHHUS  XHMHYECKOTO  DKCIIEPUMEHTA,
CaMOCTOSITEILHOTO TPUOOPETCHUS 3HAHUM B COOTBETCTBHHM C BO3HHUKAIOIIUMU
KU3HCHHBIMH MTOTPEOHOCTIMU;

. BOCIIUTAHHE OTHOILIEHUS K XMUMHH KaK K OJHOMY M3 (pyHIaMEHTaIbHBIX
KOMITOHEHTOB €CTECTBO3HAHMS U 3JIEMEHTY OOILIEUEIOBEUECKOU KYIBTYPHI;

. NPUMEHEHUE TMOJIYYEHHbIX 3HAHMM U yMEHMl s 0e30MacHoro
WCIIOJIb30BAHMSI BEIIECTB M MarepuaioB B OBITY, CEJIIbCKOM XO3SHCTBE U Ha
IIPOU3BOACTBE, PEUICHUsA MPAKTUYECKUX 3aJa4 B  ITOBCEJHEBHOW  KU3HH,
NPENYIPEKICHUS SBICHUM, HAaHOCAIIUX BPEX 310POBBI0 YEIIOBEKA M OKPY KarOLIECH
cpene./lanHas mporpamMma COOEPKUT BCE TEMbI, BKIIOYEHHbIE B (erepasibHbIHI
KOMIIOHEHT CcOfepKaHus oOpa3oBaHMs. YueOHbIM IpenMer usydaercs B 8 - 9
KJIaccax, paccuuTaH Ha 68 yacoB B 8 kilacce U Ha 68 4acoB B 9 kiacce, B TOM YHCIIE
Ha TpakTUdeckue u jabopatopHble paboTel. ConmepikaHne HOCHUT YHHUBEPCAIbHBIN
xapakrep. [lpu mpoBeaeHMH YPOKOB HCHONB3YIOTCA: Oecebl, MHTErPUPOBaHHBIC
YPOKH, NPaKTUKyMbl, paOOTbl B TIpYIIaX, OPraHU3alMOHHO-ACATEIbHBIE WIPHI,
JIENIOBbIE UTPbl. VTOrOBBI KOHTPOJIb NMPOBOJUTHCA B (OpME TECTOBOW padOTHI.
Marepuanbl KOHTPOJIS IPEICTABICHBI B IPUIOKECHUH.

Tpe60oBaHUA K YPOBHIO NOATOTOBKU LUKO/JIbHUKOB.
B pe3ynbTtate usyueHUA XMMUMU YYEHUK OONXKEH

3HATh / MOHUMATDb

° XUMUYECKYIO CUMBOJIUKY. 3HAKU XHUMHYCCKUX JJICMCHTOB, CI)OpMyJIBI
XUMHUYCCKHX BCIICCTB U YPABHCHUA XUMHUUCCKUX peaKuHﬁ;
° gadiICHeuwue Xumuyeckue noHAmusa: XUMHAYSCKUN JJICMCHT, aToM,

MOJICKYJIa, OTHOCHUTCIIBHBIC 4TOMHAas W MOJICKYJIApHas MacCCbl, MOH, XHMHYCCKas
CBA3b, BCIICCTBO, KJIaCCI/I(I)I/IKaHI/IH BCUICCTB, MOJIb, MOJIIPpHAdA MaAcca, MOHSIpHBIﬁ
06’BGM, XUMHYCCKasd pCaKIu:, KJIaCCI/I(bI/IKaHHH peaKuHﬁ, QJICKTPOJIUT MW HC
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IEKTPOJIUT, AJIEKTPOJIUTUYECKAS JUCCOLMALNS, OKHCIUTEIb W BOCCTAaHOBUTEID,
OKHCJICHUE U BOCCTAHOBJICHHUE;

. OCHOBHblE 3AKOHbl XUMUU: COXPAHEHMs] MAaCChl BEUIECTB, IOCTOSHCTBA
COCTaBa, MEPUOANYECKUN 3aKOH,;

yMeTbh
. HA3b18amMb.; XUMUYECKUE IIEMEHTHI, COSAMHEHUS N3YYCHHBIX KIIACCOB;
. 00vsicHamsb. (QU3UYECKUN CMBICT aTOMHOTO (TIOPSJIKOBOTO) HOMEpa

XUMHMYECKOIO DJJIEMEHTA, HOMEpPOB TPYyIIbl M IEPUOJAA, K KOTOPHIM 3JIEMEHT
NMPUHAICKUT B nepuonnueckon cucreme .M. MenneneeBa; 3aKOHOMEPHOCTH
WU3MEHEHHUs CBOWCTB JJIEMEHTOB B IIPEEIax MajblX IIEPUOLOB U IVIaBHBIX MOAIPYIIIL;
CYIIHOCTb PEaKIiil HOHHOTO OOMEHa;

. Xapaxkmepu3zoeamy: XUMUYECKHAE AIEMEHTHI (OT BOAOPOJA J0 KabLus)
Ha OCHOBE MX TIOJNOXKEHMS B mnepuoaudeckon cucreme Jl.M.Menneneesa u
OCOOEHHOCTEN CTPOEHHUS HX aTroOMOB; CBf3b MEXAY COCTAaBOM, CTPOEHUEM U
CBOMCTBAMM BEILECTB; XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKUX
BEILIECTB;

. onpeodenamy: COCTAaB BEIIECTB MO HUX (opMmynaMm, NPUHALIEKHOCTh
BEIIECTB K OIPEACICHHOMY KJacCy COCAUHEHUN, TUIbBI XMUMUYECKHUX PEaKLUH,
BAJICHTHOCTh W CTENEHb OKHUCIICHUS JJEMEHTA B COCAWHEHMSAX, TUIl XUMHYECKOU
CBSI3U B CO€JIUHEHUSIX, BO3MOKHOCTh ITPOTEKAHUS PEAKIIMI HOHHOTO OOMEHA;

. cocmasnamy: (QOPMYyJbl HEOPTAHMYECKUX COCIUHEHUW M3YUYEHHBIX
KJIACCOB; CXEMbI CTPOECHUSI aTOMOB NEpBbIX 20 3JEMEHTOB MNEPUOAUYECKON CHUCTEMBI
JA.N.MenneneeBa; ypaBHEHUSI XUMUYECKUX PEAKLINM;

. obpawjamuvcs ¢ XUMUYECKOU MOCYI0H 1 1a00paTOpHBIM 000PYI0BAHUEM;

. PAacno3naéams ONbIMHLIM Hymem. KACIOPOJ, BOIOPOL, YIVIEKHUCIIbIN Ia3,
aMMHaK; PacTBOPHI KUCIIOT U LIEJI0UeH, XJI0pHU-, Cyabhar-, kKapOOHAT-UOHBI;

. 8LIYUCAAMD. MACCOBYIO JOJNI0 XUMHYECKOTO JJIeMEHTa Mo (opmyie

COEJIMHEHHS; MAaCCOBYIO JIOJII0 BEIIECTBA B PACTBOPE; KOJUYECTBO BEIIECTBA, 00BEM
WM Maccy Mo KOJMYECTBY BEUIECTBA, 00bEMY HIJIM MacCe€ PEareHTOB, WK MPOIYKTOB
peakiuy;

HCMOJIB30BATHL NPUOOpPeTEeHHbIE 3HAHUSI M YMEHHsI B NPaKTHYeCKOW
AeSITeJIbHOCTH U MOBCEIHEBHOM KU3HM IS

. Oe3omacHOro oOpalleHus ¢ BEIIeCTBaMU U MaTeprallaMu;
. DKOJIOTMYECKH IT'PAMOTHOTO IIOBEJACHUS B OKPYXKAIOILEHN Cpeie;
. OLICHKH BJIMSIHUS XMMHUYECKOTO 3arpsI3HEHUS OKPYIKAIOLIEN Cpebl Ha

OpraHu3M 4YCJIOBCKA,

. KPUTUYECKON OLIEHKH MH(POPMALIMU O BEIIECTBAX, UCIOJIb3YEMbIX B

OBITY;
IIPUTOTOBJICHUS PACTBOPOB 33JaHHON KOHIIEHTPAIIUH.
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VY4yeOHO-TeMaTUYEeCKUil IJ1aH

B Tom uncne

KonuuecTtBo

No Tema 4ACOB Vporu Ha?gggzc;&rm KOIE)Ta%(())J;I;II{He
BBenenue 4 3 1
XHMHS — HayKa O BEIIECTBAX, UX CBOMCTBAX U

1 | npeBpamenusx. [lpaBuma  pabGotel B 1 1
IIKOJIbHOH JIabopaTopuu

D) IIpexpamenue BemectB. Ponp xumum B 1 1
JKU3HH YeJIoBeKa. XeMohuaus u xemMohoous

3 XuMHYecKasi CHMBOJIMKA. 3HAKW XUMHUYECKUX 1 1
JJIEMEHTOB

4 Xumudeckue  popmynsl.  OTHOCHUTENbHAS 1
MOJICKYJIIpHAsI U aTOMHAasi MacChl

5 | Temal 10 9 1
ATOMBI XUMHUYECKHUX JIEMEHTOB

6 | OCHOBHbIE CBEICHUS O CTPOEHUU aTOMOB 1 1

7 W3menenuss B cocraBe siep aroMoOB 1 1
XUMHUYECKHX 31eMeHTOB. M30T0mbl

8 | CtpoeHwme MEKTPOHHBIX 000JI0UYEK aTOMOB 1 1
N3meHeHune 4yncna »IEeKTPOHOB HAa BHEIIHEM

9 | DJIIEKTPUYECKOM YPOBHE aTOMOB XMMHUYECKHX 2 2
JJIEMEHTOB

10 | KoBajieHTHast XUMHYECKasi CBSA3b 1 1

11 | KoBasieHTHas nosisipHas XUMHYECKasl CBSA3b 1 1

12 | MeTtayumueckasi XUMHUYECKas CBSI3b 1 1

13 [TonroroBka K KOHTPOJIBHOW paboOTe MO TeMe 1 1
«ATOMBI XUMUYECKUX DIIEMEHTOB)

14 KontponpHast pabora mo TemMe «ATOMBI 1 1
XUMHUYECKHX AIIEMEHTOB

5 | Tema2 7 6 1
[TpocTeie BelecTBa
[TonoxxeHnne MeETaAIOB W HEMETANIOB B

16 | neproguyeckon cucTeMe XUMHUYECKUX 1
anemenToB J[.M1.Menneneena

17 [ToctosinHas ABorajipo. Konuuectro )
BEIIECTBA

18 | Monsipablii 00beM ra3000pa3HbIX BEIIECTB 1

19 [TonrotoBka K  KOHTPOJIBHOW  pabore 1
«Pemienue 3agau»

20 KontponpHast pabora mo teme «IIpocTeie 1
BEIIECTBAY

71 AHanu3  KOHTPOJIBbHOM  paboThl.  YpoOk- 1
yIpaXHEeHHE

2y | Tema 3 12 11 1
CoennHeHus: XMMHYECKHUX 3JIEMEHTOB

23 | CreneHb OKUCIICHHS 1

24 | buHapHbBIC COCTUHEHUS: OKCHJIBI 1

25 [IpencraBuTtenu OKCHJIOB M JICTy4HX 1
BOJIOPOAHBIX COEIMHEHUM

26 | OcHoBaHusl, X COCTaB U Ha3BaHUS 1

27 | Kucmotsl, X cocTaB M Ha3BaHUS 1

28 | Conn Kak NpOU3BOAHBIE KUCIOT U OCHOBAHMI 1

29 | Comnu (mpomomKeHue) 1

30 | AMopdHBIE U KPUCTAJUTMYECKHUE BEIIECTBA 1
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31

Uunctelie BC€IICCTBa U CMECHU

MaccoBass 1 00beMHasg JIOJIM KOMIIOHEHTOB

32 1
cMecH (pacTBopa)
33 Pacuerbl, cBsi3aHHBIE C UCHOJIB30BAHHEM 1
TOHSITHUS «JI0JISI»
34 | Tewa 4 10 9
M3meHeHus, TpOUCXOASIIINE C BEIIECTBAMU
35 | ®usnyeckue sIBJICHUS B XUMUU |
36 XWUMHYECKHUE peaKIMu. 3aKOH COXpaHEHUS 2
Macchl BEIIECTB
37 XuMUYyecKue YpaBHEHHUS. Peakunu 2
pa3JIOKEHHUs, COCAMHEHUS U 3aMEILICHUS
38 | Peakuuu oomeHa. Peakuuu HelTpanu3auuu 1
39 | PacyeTsl 10 XUMHUECKUM YPAaBHEHUSIM 2
40 | [ToxroToBKa K KOHTPOJILHOM paboTe 1
41 | KonTponbHas paboTa
42 Tema S 3 5
[IpocTeiiniue onepanuu ¢ BEECTBOM
43 [TpakTruueckas padora Ne2, Ne3. HabGmronenue 1
3a ropsiiel cBe4o. AHaJIM3 MOYBBI U BOJIBI
44 [IpaxTruueckas paQOTa Ned4.  Ilpuznaxku 1
XUMUYECKHUX PEAKIIMMA
[Ipaktuueckas pabora NeS. IlpuroroBrnenue
45 | pacTBOpa caxapa M pacueT €ro MaccOBOU 1
JIOJIM B pacTBOPE.
Tema 6
46 | PactBopenue. PactBopsI. CaoiicTBa 18 17
pPacTBOPOB IJIEKTPOITUTOB
47 PactBopenue. PacTBopuMOCTh BelIeCTB B 2 5
BOJIE
48 | DnekTpoaruTUYeCcKasi AUCCOLUALIUS 1 1
49 OcHOBHbIE TOIOKEHUS TEOpUU 1 1
ANEKTPOIUTHUECKON TUCCOIUAIINN
50 | MoHHblE ypaBHEHUS 2 2
51 | Kucnotsl, ux knaccudukamms 1 CBONCTBA 1 1
52 | XuMHYeCcKHe CBOMCTBA KUCIIOT | |
53 | OcHoBaHusl, UX Ki1accuuKalus U CBOMCTBA | |
54 | Oxcujipl, MX KIaccU(pUKaIMs U CBOHCTBA 1 1
55 | Conm, ux knaccuuKaius U CBOMCTBA 1 1
56 | XuMuyeckue cBOMCTBA CoNei | |
57 I'eneTnueckass CBsI3pb  MEXAY  KIacCaMH 1 1
BEIIIECTB
58 | OKUCIUTEIbHO-BOCCTAHOBUTEJILHBIE PEAKIIMHT 2 2
59 | IloaroToBKa K KOHTPOJIBHOM paboTe 1 1
60 | MtoroBasi KOHTpOJIbHAs paboTa 1
61 | AHanu3 KOHTPOJIBHOU PabOTHI 1 1
Tema 7
62 | Ilpaktukym  Neo7.  CBoiicTBa  pacTBOpPOB 2
ANIEKTPOJIUTOB
HNonnble peakuuu. YcIoBUsS NPOTEKAHUSA
63 | XUMMHUYECKUX peakuuil MeXIy pacTBOpaMu 1
NEKTPOJIUTOB JI0 KOHLIA
64 CBofIvCTBa KHCIIOT, OCHOBaHMI, OKCHOAOB H 1
cosiedd. Perenue skcriepuMeHTaIbHBIX 3a/1a4
Hroro 68 55
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Conep:xkanue TeM y4eOHOIro Kypca.

Beenenne (4 u)

XHUMHS — HayKa O BELIECTBAX, UX CBOMCTBAX U IPEBPALLICHUSIX.

[ToHsiITHE O XMMUYECKOM 3JIEMEHTE U (POpMax €ro CylleCTBOBaHUS: CBOOOIHBIX
aToMax, IPOCTBIX U CIOXKHBIX BEHIECTBAX.

[IpeBpamienust BemecTB. OTIMYME XUMHUYECKHUX PpEAKIUH OT (PU3MUECKUX
sBJICHUH. Pojib XuMuM B )XM3HU yesoBeka. XeMohuius u xeMohoousi.

Kparkue cBenaeHus M3 MCTOpUM BO3HUKHOBEHUS M pa3BUTHSA Xumuu. llepmon
anxumuu. [lonstue o punocopckom kamue. Xumusa B XVI B. PazButue xumuu Ha
Pycu. Ponb 0T€4eCTBEHHBIX YUYEHBIX B CTAHOBJICHMM XMMHUUYECKON HayKH — pabOThI
M. B. JlomonocoBa, A. M. bytieposa, /[. 1. MeHnaeneena.

XHUMHUYECKAs] CUMBOJIMKA. 3HAKHM XMMHYECKHUX AJIIEMEHTOB M NMPOHMCXOKIEHHE
ux HazBanmid. Xwummueckue Gopmynbl. MHAEkcl U KO3 UIIMEHTHI.
OTHOcCUTENbHBIE aTOMHAsi W MOJIEKYJsipHass wmaccel. Pacuer maccoBoil 0.
XMMHMY€ECKOro 3j1eMeHTa 1o, GopMyJie BelecTBa.

ITepuonuueckas cucrema xumuyeckux snemeHtoB [[. M. MennaeneeBa, ee
CTPYKTypa: Mayble U OOJbllli€ TEpHOAbl, TPYNNbl W MOArpYyNmnbl (TVIaBHAsA W
nobounas). [lepmoguyeckas cucremMa Kak CIpPaBOYHOE MHOcOOWE Uil MOITY4YEHUs
CBEJICHNUN O XMMUYECKUX DJIEMEHTAaX.

Pacyernsie 3amaumn. 1. HaxoxxneHne OTHOCUTENBHOM MOJNEKYJISIPHOM MAcCChI
BELIECTBA [0 €ro Xumuueckod Qopmyne. 2. BelunciieHHe MaccOBOM J0JU
XUMHUYECKOTO JIEMEHTa B BEIIECTBE MO ero (popmysie.

Tema 1

ATOMBI XMMH4Y€CKHX 3J1eMeHTOB (/(/ u)

AToMBI Kak ¢opMa CyIIECTBOBAHUS XHUMHUYECKHX 3JIeMEHTOB. (OCHOBHBIC
CBEIICHUS O CTPOCHMM aroMoOB. Jloka3areinbCcTBa CIIOKHOCTH CTPOEHHUSI aTOMOB.
Omnsitel Pezepdopna. [Inanerapras Mojenb CTpOEHUS aToma.

W3menenne uncina TPOTOHOB B sApEe aromMa — oOpa30BaHWE HOBBIX
XAMHUYECKUX 3JIEMEHTOB.

CocTaB arOMHBIX SAEP: NPOTOHBI M HEUTPOHBL. OTHOCUTENBHAS AaTOMHAas
Macca. B3auMOCBsI3b MOHSATHN «IIPOTOH», «HEUTPOH», «OTHOCUTEIIbHAS aTOMHas
Maccay.

W3menenue 4uciia HEUTPOHOB B siApe aromMa — OOpa3oBaHUE H30TOIOB.
CoBpeMEHHOE OIpEACICHUE TMOHIATUS «XUMHUYECKUU »dieMeHT». M30Tombl Kak
Pa3sHOBUIHOCTHU aTOMOB OJHOTO XMMHYECKOIO 3JIEMEHTA.

Onextponbl. CTpoeHHE DJIEKTPOHHBIX O0O0O0JIOYEK aTOMOB XUMHUYECKHX
anemeHToB Ne 1—20 nepuoauueckoit cuctembl J[. M. MenaeneeBa. Ilonsitue o
3aBEPIICHHOM M HE3aBEPIIEHHOM 3JIEKTPOHHOM CJI0€ (3HEPreTUYECKOM YPOBHE).
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[Tepuonuueckas cucrema xumuyeckux siemeHtoB J[. WM. MenpaeneeBa u
CTPOCHHE aTOMOB: (PM3MUCCKHUHA CMBICI IOPSAKOBOIO HOMEpa 3JIeMEHTa, HOMepa
IPYyIIIbI, HOMEpPa Nepruoaa.

N3MeHeHre uucna 3JEKTPOHOB HAa BHENIHEM JJIEKTPOHHOM YPOBHE aroMa
XUMHYECKOTO AJIEMEHTa — 00pa30BaHUE MOJOKUTEIBbHBIX U OTPUIIATEIbLHBIX HOHOB.
Honbl, oOpa3oBaHHBICE aTOMaMH METAUIOB M HeMeTauioB. [IpuunHBI M3MEHEHUs
METAJUIMYECKUX U HEMETAJNIMYECKUX CBOMCTB B MEPUOJIAX U TPyIIIaX.

OOpazoBanne OunHapHbIX coeauHeHuil. [lonstre 00 moHHON cBsi3u. CXEMBbI
o0pa3oBaHUs HOHHOM CBSI3U.

B3aumoseiicTBue aTOMOB XUMUYECKUX JIEMEHTOB-HEMETANIOB MEXKIY COOOM
— oOpa3oBaHue JByX-, aTOMHBIX MOJIEKYyJl TPOCTBIX BemecTB. KoBaJieHTHas
HETOJISIPHAsl XUMUYECKas CBsI3b. DIIEKTPOHHBIE U CTPYKTYPHBIE (DOPMYIIBI.

B3aumozeiicTBre aTOMOB XMMHUYECKUX DJIEMEHTOB-HEMETAIJIOB MEXIy COOOM
— o00pa3oBaHUE OWHAPHBIX COEAMHEHUM HEMETAJUIOB. DJEKTPOOTPUIIATEIBHOCTD.
[ToHsAITHE O KOBAJIEHTHOM TOJISPHOMN CBS3H.

B3anmozeiicTBre aTOMOB XMMUYECKUX JIEMEHTOB-METAJNIOB MEXKy COO0MH —
o0pa3oBaHNEe METAINTHYECKUX KPUCTAILIOB. [oHATHE 0 METAIITNYECKOM CBSI3H.

HemoncTpauuu. Mojenu atoMOB XMMHUUYECKMX 3JeMEHTOB. [lepuomunueckas
cCUCTeMa XuMHYeCcKux 31eMeHTOB [l. 1. Menaeneena.

Tema 2
IIpoctsie BemecTBa (7 4)

[TonoxxeHne METaJNIOB M1 HEMETAJJIOB B MEPUOAUYECKON CUCTEME XUMUYECKHUX
anemeHnTtoB Jl. M. MenzaeneeBa. BaxHeuime mNpocTble BEMECTBA — METAJUIbI:
KeJne30, aTOMUHHUHM, KaablMi, MarHuii, Hatpuii, kamuh. OOmme Qusnueckue
CBOMCTBA METAJIIOB.

BaxxHeiimue mnpocThie BelecTBA — HEMETaUlbl, 0Opa30BaHHBIE ATOMAMH
KHCJIOPOJIa, BOJOpOAa, aszoTa, cepbl, (ocdopa, ymiepoma. CrocoOHOCTH aTOMOB
XUMUYECKUX JJIEMEHTOB K O0Opa30BaHUIO HECKOIBKUX TMPOCTHIX BEMIECTB —
ajutoTponus. AJIOTpomHbIe MoauduKanuu Kuciopona, ¢ocdopa W OJOBa.
Merammueckue 151 HEMETAJUINYECKHE CBOWCTBa  MPOCTBIX  BEUIECTB.
OTHOCUTENBHOCTD JICJICHUS MMPOCTHIX BEMIECTB HA METAJIIIbI U HEMETAJUIBI.

[TocrosinHas ABoragpo. KommuectBo BemectBa. Moab. MonsipHas Macca.
Monsipablii  00beM ra3o00pa3HbIX BemiecTB. KpaTHble eIUMHUIBI KOJUYECTBa
BEILIECTBA — MWJUIMMOJIb U KHJIOMOJIb, MUJUIUMO-JIIPHAS. U KWJIOMOJSIPHAsT MAacChl
BEIIECTBA, MUJUIU-MOJISIPHBIN U KAJIOMOJISIPHBIN 00beMbl ra3000pa3HbIX BEIIECTB.

Pacuetsl ¢ UCIIONB30BAaHUEM ITOHATHM «KOJIMYECTBO BELIECTBA», «MOJSPHAs
Maccay, «MOJISIPHBIN 00bEM Ta30By, «IIOCTOSTHHAS ABOTaIPO».

Pacuernpie 3amaum. 1. BeruucineHne MOJSIPHOM MacChl BEMIECTB IO
XUMHYECKUM (opmynaM. 2. PacueThl ¢ HCIONBb30BaHUEM MOHATUN «KOJIUYECTBO
BEILIECTBA», «MOJISIpHAs Macca», «MOJISIPHBIA OOBEM Ta30B», «IOCTOSHHAS
ABoraapo».
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Jemonctpanuu. [lomydenue o3zona. OOpas3ibpl OSIOr0 U CEporo 0JIoBa, OEIOro
u kpacHoro ¢ochopa. HekoTopsle MeTa/Ibl M HEMETAJUIBI KOJTMYESCTBOM BemecTBa |
MOJIb. MofielTb MOJISIpPHOTO 00BheMa Ta3000pa3HbIX BEIIECTB.

Tema 3
CoennHeHNsi XUMHYECKHUX JIEMEHTOB (/2/. u)

Crenenb okucienus. OmnpeneneHUe CTENEeHH OKUCICHHS BJIEMEHTOB MO
xumudeckonr opmyne coequnenus. CocrtaBieHue (Gpopmyn OMHAPHBIX COCITUHECHUMA,
oOmuii cnoco0 WX Ha3biBaHUS. bUHApHBIE COEIUHEHUS: OKCHUJIBI, XJIOPHUIbI,
cynbdunsl u Ap. CocrtaBnenue ux Qopmyn. IlpeacraBurenu OKCHUIOB: BOJA,
VIJICKUCIIBIN Ta3 U HeTallleHasi U3BECTb.

[IpeacraButenu JIeTy4nx BOJOPOAHBIX COSTUHEHUM: XJIOPOBOAOPO U aMMHUAK.

OcHoBaHMs, UX COCTaB M Ha3BaHUA. PacTBOPMMOCTh OCHOBAaHUN B BOJE.
Tabnuia pacTBOPUMOCTH THAPOKCUAOB U cojeil B Boxae. IlpencraBurenu menoyei:
TUAPOKCHUJIBI HATpHsl, Kajdusg W Kaiublus. [loHSATHE O KauyeCTBEHHBIX pEeaKIIUsX.
WNunukaropsl. I3MeHEHNE OKpaCKH UHAUKATOPOB B IIEJIOYHOW CPEE.

Kucnorel, ux cocraB m HazBanus. Knaccudukanus kucnor. IlpexcraBurenu
KHCJIOT: CepHasi, COJIsIHas U a30THasi. MI3MeHeHne OKpacKu MHAUKATOPOB B KUCIOTHOM
cpexne.

Conu kak TPOU3BOAHBIE KHUCIOT W OCHOBaHUW. MX cocTaB U Ha3BaHUAL.
PactBopumocTs coneit B Boje. [lpeacraBurenu coseii: XJopuj HaTpusi, kapOoHAT U
dbocdar kampius.

AMOp(}HBIE U KPUCTAITTMYECKHUE BEILIECTBA.

MexXMOJIeKyIApHbIE  B3aUMOJCUCTBUS. THIBI KPUCTAIUIMYECKUX PELIETOK:
MOHHAas, aTOMHasi, MOJIEKYJISIpHAasl U METaJJInYecKasi. 3aBUCUMOCTh CBOMCTB BEIIECTB
OT TUIOB KPUCTAJUTUYECKUX PEIIECTOK.

BemiecTBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUA. 3aKOH MOCTOSIHCTBA
COCTaBa JiJisl BEIIECTB MOJIEKYJISIPHOTO CTPOEHUS.

Yucteie BemiecTBa U cMmecu. [IpuMepbl KUAKUX, TBEPABIX U Tra3000pa3HbIX
cmeceil. CBolcTBa YMCTHIX BellecTB U cmeceil. MIx cocraB. MaccoBas U oObeMHas
JIOJIU KOMITIOHEHTa cMecu. PacueTsl, CBSA3aHHBIE C UCIIOIb30BAHUEM TTOHSATHUS «TOJISD.

Pacuemnvie 3a0auu. 1. Pacuer maccoBoll M OOBEMHOI I0JIEH KOMIIOHEHTOB
CM€CH BEUIECTB. 2. BrIuncieHne MaccoBOM J0JM BEUIECTBA B PACTBOPE MO U3BECTHOM
MacCce€ pACTBOPEHHOIO BEIIECTBA W Macce pacTtBopuTens. 3. BbpluucieHue macchbl
pPacTBOPSIEMOTO BEIIECTBA W PACTBOPUTENSI, HEOOXOAMMBIX JUISl TPUTOTOBICHUS
OMpENETIEHHON MAacChl pPAacTBOpa C HW3BECTHOM MAacCOBOUM [I0JIEMl pacTBOPEHHOTO
BEILIECTBA.

HHemoncmpayuu. OOpa3pl OKCHIIOB, KHUCIOT, OCHOBaHWW W coieil. Momenu
KPUCTAJUIMYECKUX PELIETOK XJIOpHIa HaTpus, anMasa, okcuaa ymiepona (IV). B3pois
cMecH Bosiopoza ¢ Bo3ayxoM. CriocoOsl pazenieHus: cMeceil. JIMCTUIIISIus BOBI.

Jlabopamopnvle onvimel. 1. 3HaAKOMCTBO ¢ oOpa3llaMH BEIIECTB Pa3HbIX
KJ1accoB. 2. Pa3nenenne cmecei.

Tema 4
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N3meHeHusi, mpoucxoasimiue ¢ Bemecrsamu (1 0/ u)

[ToHsiTHE SIBICHUMM KaK U3MEHEHHH, MPOUCXOIAIINX C BEIIECTBAMU. SIBIEHUS,
CBS3aHHBIE C U3MEHEHHEM KPUCTAUIMYECKOTO CTPOEHUS BEIIECTBA MPU IMOCTOSHHOM
ero cocrare, — (usnueckue sapieHus. u3NUecKue SBJICHUS B XUMUU: TUCTUIUISAIINS,
KpUCTaJUIM3alsl, BEITIApUBAaHUE M BO3TOHKA BEILIECTB, LIEHTPU(YTUPOBAHUE.

SIBneHns, CBA3aHHBIE C HM3MEHEHHMEM COCTaBa BEIIECTBA, — XHWMHYECKHE
peakuuu. [lpu3Haku W yclIOBUS MPOTEKaHUS XUMHUYEeCKUX peakuuid. [lonstue 00
9K30- M DHAOTEPMHUYECKUX peaKluusx. Peakuuu ropeHus KakK YacTHBIA cly4ai
AK30TEPMUYECKUX PEAKIINHI, IPOTEKAIOIINX C BBIAECICHUEM CBETA.

3aKkOH COXpaHEHHsS MacChl BEMIECTB. XUMHUYECKHUE YpaBHEHUA. 3HAYEHUE
UH7EKCOB U Kod(hpunreHToB. CocTaBlIeHHE YPaBHEHUH XUMHUYECKUX PEAKIUH.

Pacuersl mo XMMWYECKHM YypaBHEHUsAM. PelleHue 3agad HAa HAXO0XKICHUE
KOJTMYECTBA BEIIECTBA, MACChl WJIM OObeMa MPOAYKTa PEAKIUU TIO KOJTHYECTBY
BEIIECTBA, Macce WM 00beMy HCXOJHOTO BemllecTBa. Pacdersl ¢ MCIoNb30BaHUEM
MOHATHS «JOJIsD», KOTJA MCXOIHOE BEIIECTBO JAHO B BHJIE PacTBOpa C 3aJaHHOU
MacCOBOW JIOJIEH PAaCTBOPEHHOIO BELIECTBA WJIM COACPKUT OIPENCICHHYIO IOJIO
IIpUMeECEN.

Peakuun pasznoxenus. IloHsATHE O CKOpPOCTHM XMMHUYECKHX PEAKLIHA.
Karanuzaropel. @epMeHTHI.

Peakunn coenunenus. Karanmuthueckne W HEKATAIUTUYECKUE PEAKLIHH.
OOpatumble 1 HEOOPATUMBIE PEAKITUH.

Peakuuu 3aMenieHusi. DIEKTPOXUMHUYECKUI Psifi HAPSHKEHUH METAIUIOB, €ro
VCIIOJIb30BAaHUE JJISl MPOTHO3UPOBAHUSI BO3MOXKHOCTHA MPOTEKAHUS PEAKIUN MEXKIY
METaJJIaMH U PAcTBOpaMU KHUCJIOT. Peakuuu BBITECHEHUS OJIHUX METAIJIOB U3
PacTBOPOB UX COJIEN APYTUMHU METAJLIAMMU.

Peakiun obmena. Peakuuu HeWTpanu3auuu. YCIOBUS MPOTEKAHUS pPEaAKIIMi
oOMeHa B pacTBOpax J0 KOHIIA.

Tunel XUMHUUYECKUX peakiui (1o MPU3HAKY «YUCIO W COCTaB HCXOAHBIX
BELIECTB U MPOAYKTOB PEaKIMK») Ha MpUMepe CBOMCTB BOIbI. Peakius paznoxkeHus
— DJEKTPOJIN3 BOAbl. Peakunu coeauHeHns — B3aUMOJCHCTBHE BOABI C OKCHIAMH
MeTaIOB U HeMeTayioB. [loHsaTne «ruapokcuip». Peaknuu 3aMelieHus —
B3aMMOJICIICTBHUE BOABI C IIETIOYHBIMH U IIEJIOYHO3EMENbHBIMU MeTaiUIaMu. Peakuuu
oOMeHa (Ha mpuMepe THAPOIn3a Cyab(uaa aTlOMUHNS U KapOuaa KaiabIlus).

Pacuemmnvie 3a0auu. 1. Beruncnenue mo XMMHUYECKUM YPaBHEHUSIM MacChl WIH
KOJINYECTBA BEILECTBA 110 U3BECTHOM MACCE€ WJIM KOJIMYECTBY BEIIECTBA OAHOIO M3
BCTYMAIOIIMX B PEAKLUIO BEIIECTB WM MPOAYKTOB peakuuu. 2. Beiuncienrne maccol
(konuuecTBa BelIeCTBA, OObEMa) MPOAYKTAa pEaKUUW, €CIM M3BECTHa Mmacca
MCXOIHOTO  BEUIECTBA, COAEP)KAILETO ONPENCIEHHYI0 JIONK INpUMeced. 3.
Bolunciienne macchl (KOJTMYECTBAa BEIIECTBA, O0bEMa) MPOAYKTAa peaklUuH, €ciu
M3BECTHA MAacca pacTBOpPa U MaccoBasl 10JIs1 PACTBOPEHHOTO BELIECTBA.

Jemoncmpayuu. Ilpumepsl Gpu3nyeckux SBICHUN: a) TIaBiIeHue napaduna; 0)
BO3IOHKA MOJla WM OCH30MHOM KHCIIOTHI; B) pacTBOpPEHHE MEepMaHTaHaTa Kajus; T)
muddy3ust AYMUCTHIX BEIIECTB C TOpAIICH JIaMIIOYKH HakaiuBaHus. [lpumepsl
XUMHUYECKUX SBIICHUIN: a) TOpeHue MarHus, pocdopa; 0) B3auMOAECUCTBUE COJISTHOU
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KHCJIOTBI C MPaMoOpoOM WM MeJoM; B) mnonydeHue rugpokcuga meau (II); r)
pPacTBOPEHHE MOIYYEHHOIO THJPOKCHIA B KHCIOTaX; JI) B3aUMOJEHCTBHE OKCHJIA
meau (II) ¢ cepHO KHCTOTOM MTPU HAIPEBAHUH; €) Pa3JIOKEHHUE MIEpMaHraHara Kajius;
) B3aUMOJICHCTBHE Pa30aBICHHBIX KUCIOT C METANIAMHU; 3) Pa3JIOKEHHE NEPOKCH 1A
BOJIOPO/Ia; W) JIEKTPOJIU3 BOJIBI.

Jlabopamopnvle onvimel. 3. CpaBHEHUE CKOPOCTU HCIAPEHUsl BOABI U CIIMPTA
M0 MCYE3HOBEHHMIO MX Kamelb Ha (QuibTpoBaibHOW Oymare. 4. OkucieHue Meau B
IJJAMEHH CHOUPTOBKM WM Topenkd. 5. [lomMyTHEHHME W3BECTKOBOW BOIBI OT
BBIJIBIXa€MOT0 YIJIEKUCIIOro Tra3a. 6. [lonyueHne ymieKuciaoro ra3a B3auMoJeiCTBUEM
COZIbI ¥l KUCJIOTHI. 7. 3aMelIeHre Meu B pacTBope xjopuaa meau (M) sxene3om.

Tema §
IHpakTukym Ne 1 Ilpocreiimme onepanuu ¢ Bemecrsom (3 u)

1. HaGnroneHusi 3a U3MEHEHHMSIMU, MPOUCXOMSAIIMMHU C TOPsSIIEed CBEYOM, U UX
onucaHue. AHanuM3 TOYBbl M BoAbl. 2. [Ipu3HaKM XUMHUYECKHX peakuui. 3.
[IpuroToBiieHHE pacTBOpa caxapa U OIpe/eSIeHUE MacCOBOM JIOJIM €r0 B pacTBOPE.

Tema 6
PacTrBopenue. PacTBopsbl.
CBoiicTBa pacTBOPOB JIEKTPOJUTOB (18 u)

PactBopenune kak (usuko-xumudeckuii mpouecc. llonstue o rumparax u
Kpuctajuoruaparax. PactBopumocTs. KpuBbIE pacTBOPUMOCTHM KakK MOJENb
3aBUCUMOCTH PAaCTBOPMMOCTH TBEPHABIX BEIIECTB OT Temieparypsl. HaceimeHHble,
HEHACBHIIEHHBIC U TEPECHIIICHHBIE PACTBOPHI. 3HAUCHHE PACTBOPOB AJISI IPUPOABI U
CEIBCKOTO XO3SIMCTBA.

[Tonsitue 00  DACKTPOIUTHYECKOW  TUCCOITMAITUU.  DJCKTPOIUTHI |
HEAJIEKTPOJIUTHL. MeEXaHW3M JHCCOLMALMU DJIEKTPOIUTOB C Pa3jIWYHBIM THUIIOM
XUMHUYEeCKOU CcBsA3H. CTeneHpb MEKTPOIUTHUECKON nucconuanuu. CUIIbHbBIE U clla0ble
DIIEKTPOJIUTHI.

OCHOBHBIE TOJOXKEHUS TEOPUU DBJIEKTPOJIMTHYECKON Aucconmanuu. VoHHbIE
ypaBHEHUS peakiuii. YCIOBHUS MPOTEKAHUSI PEAKIIMKA OOMEHa MEXIY JEKTPOIUTAMU
JI0 KOHIIa B CBETE€ MOHHBIX IIPEACTABICHUN.

Krnaccuduxarms HOHOB U UX CBOMCTBA.

Kucnotsl, ux knaccudukanus. Jluccoumnamusi KUCIOT U UX CBOICTBA B CBETE
TEOPUH DBJIEKTPOJUTHYECKOM THUCCOLMannu. MOJIEKYJIsIpHbIE U HOHHBIE YPABHECHUS
peakiui KucinoT. B3auMozaeicTBue KHUCIOT ¢ MEeTaulaMu. DJIEKTPOXUMUUYECKUN PsiT
HalpsDKEHUA  METa/uioB.  B3aMMOJEWCTBHE KHUCIOT C  OKCHUIAAMH  METaJUIOB.
B3aumoneicTBue  KHCJIOT C€  OCHOBAaHMSIMM —  PEAKIUS  HEUTPAIU3ALUU.
B3aumoneiictBue KUCIOT ¢ coiisiMH. Mcronb3oBaHue TaONMIbI pACTBOPUMOCTH ISt
XapaKTEPUCTUKN XUMUYECKHUX CBOMCTB KUCIIOT.

OcHoBanus, ux kinaccudukamus. Jluccoruaiys OCHOBAaHUN W UX CBOMCTBA B
CBETE€ TEOPHUM JIIEKTPOJUTUYECKOW AUCCOLMalnuH. B3anMoaeicTBHE OCHOBAHUMN C
KHCIIOTaMH, KHUCJIOTHBIMH OKCHUAaMU U coiisiMu. Mcrnonb3oBaHue  TaOnHIIbI
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PaCTBOPUMOCTH ISl XaPAKTEPUCTUKNA XUMUYECKUX CBOMCTB OCHOBaHMU. Pa3noxeHue
HEPACTBOPUMBIX OCHOBAHUW MPU HArPEBAHUMU.

Conu, ux kiaccuduKkaius U AUCCOIMAIMS PA3IUYHBIX TUIOB cosieil. CBoiicTBa
COJIEM B CBETE TEOPUM IEKTPOJIUTHYECKOM TUCCOUMALNU. B3auMOAerCcTBUE COJEN C
METaJUIaMHU, YCJIOBUS MPOTEKAHUS OTUX peakuuii. B3anMoaencTBue CcoJen C
KHCJIOTaMH, OCHOBAaHUSAMHU U coJisiMU. VMcronb3oBaHue TaONUIIbl PACTBOPUMOCTH IS
XapAKTEPUCTUKU XUMUYECKUX CBOMCTB COJEH.

O6oOmeHre cBeleHH 00 OKCHIax, WX KiIacCU(HUKAIUM W XUMHYECKHUX
CBOWCTBAX.

['eHeTnueckue psAabl METAUIOB M HEMETAUIOB. [eHeTnueckas CBSA3b MEXIY
KJIACCAMHU HEOPraHUYECKHUX BELIECTB.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE peaKuuu. Oxkucnurenb u
BOCCTaHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHUE.

Peakuiuu HMOHHOrO OOMEHa M OKHUCIUTEIbHO-BOCCTAHOBHUTEIIHHBIE PEAKIIUH.
CocTaBiieHME YpPaBHEHHH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN METOAOM
AIIEKTPOHHOTO OajlaHca.

CBoHCTBa MPOCTHIX BEIIECTB — METAIJIOB U HEMETAJIOB, KHUCIOT U COJIEH B
CBETE MPEJCTABICHUN 00 OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX ITPOIIECCaX.

Jlemoncmpayuu.  VcnplTaHne ~— BEIECTB U HUX  PacTBOpPOB  Ha
IEKTPOIIPOBOAHOCTh. JI[BHKEHHME OKpALIEHHBIX HOHOB B JJIEKTPUUYECKOM IIOJIE.
3aBUCHUMOCTh  3JIEKTPONPOBOAHOCTH  YKCYCHOM  KHCIOTBI OT KOHUEHTpAIHH.
B3aumoneiicTBue 1MHKA ¢ cepoi, colsiHOM kucioTou, ximopuaom meau (II). lopenue
MarHus. B3anmoneincTeue XJa0pHOU U CEPOBOAOPOAHOM BOBI.

Jlabopamopnvle onvimul. 8. Peakuuu, xapakTepHble AJisI PaCTBOPOB KHUCIOT
(constHOM wnm  cepHoi). 9. Peakumu, XapakTepHble [Jsi PACTBOPOB ILEJIOYEH
(runpokcunoB Harpus win kanus). 10. IlomydyeHue u cBOMCTBA HEPACTBOPHUMOIO
OCHOBaHus, Hampumep, rujapokcuna meau (II). 11. Peakuum, XxapakTepHbie IS
pacTBOpoB coseit (Hanpumep, s xiaopuaa meau (II). 12. Peakiuu, xapakTepHsbie s
OCHOBHBIX OKCHJIOB (Hampumep, JJis oKcuaa Kaiublus). 13. Peakiuu, xapakTepHbie
JUTSI KUCJIOTHBIX OKCUJIOB (HAIpUMeEp, JIJIsl YIIIEKUCIIOTO Ta3a).

Tema 7
HpakTukym Ne 2
CaoiicTBa pacTBOPOB IEKTPOJIUTOB (2 u)

4. NoHHble peakuuu. 5 YCIOBHS NMPOTEKAHUS XUMUYECKUX PEAKIUN MEXTY
pacTBOpamMu 3NEKTPOIUTOB 10 KOHIA. 6. CBOWCTBA KHUCJIOT, OCHOBAHUM, OKCUIOB U
cosier. 7. PemieHne sKCrepuMeHTAIbHBIX 3a]1a4.

KoHTponb ypoBHA 06yueHHOCTM.

1. TeKywWKUN KOHTPO/Ib NO Temam «BeliecTBo», «XMMUYECKME peaKkunum»,
«PacTtBopbI».
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2. WToroBasi KOHTPONbHAA paboTa 3a Kypc xumum 8 Knacca.
3. Tekylwme KOHTPOAbHble PaboTbl B paMKax Kaxaoi TeMbl.
4. PeweHue pacyeTHbIX 3a4au.

MepeuyeHb nnTepatypbl U cpeacTs obyueHums.
Ana yyawmxca:

[eTckas saHunknonegma "A nosHato mup." M., 1996. — 443 c.

3nmoH A. 1. 3aHumaTenbHaa konnomgHaa xumma. M., 1997. — 193 c.

J1aku n Kpacku B Bawem gome. Xumua ana sac. M., 1989.

NeencoH U.A. 3aHnmaTtenbHasa xumuma. M., 1996. 1 yacTeb.

175 c; 2 yactb. — 223 c.

NeeHcoH U.A. Tloyemy K1 Kak nayt xsummdeckune peakuymn. M., 1995. — 176 c.
MaHonos K., 1azapos ., /innos N. Y xumuun ceoun 3akoHsol. J1., 1977. — 374 c.
MapTbiHeHKO B.B. Kucnhotbl — ocHoBaHuA. M., 1988. — 160 c.

O NO A WD

Jns yuurens:
1. NMumenTen ., KyHpoa K. BO3MOXHOCTU XMMUKN cerogHA n 3aBTpa. M.,
1992. — 288 c.

2. CuHiokos B.B. Boaa. M3BecTHOe 1 HenssecTHoe. M., 1987.

3. 176c.

4. CrenuH b.[., Anmkbeposa /1.H0. KHMra no Xummun ana AOMaLlHEro YTeHus.
1994. — 400 c.

5. Opendenvg UN.A. Obwas xumma. M., 1996. — 152 c.

6. ®PpumanHtn M. Xumusa B genctemn. M., 1991. T. 1.

7. 528 ¢.T.2. — 620 c.

8. Xvmua n obwectso. M., 1995. — 559 c.

9. Y710 Mbl 3Haem o xumun. Nog pea. npod. KykywknHa HO.H. M., 1993. — 303 c.

10.Wremnnep I. U. Xumua Ha gocyre. omawHaa nabopatopua. M., 1996. — 94
C.
11.206 c.

CpepacTtea oby4yeHus:

KomnbloTtep

Y4YeHMYeCKnit skcnepumeHT
DKCKypCcmmn

Onumnuagpl

PaboTa c Hay4yHOW NUTEPATYPOIA
BHeKknaccHaA pabota

ounhwnE
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YyebHO-TemaTyeckmii nnaH

Tema

KonmuectBo
JacoB

B ToMm uncne

Ypoxku

JlaboparopHbl
¢ paboThI

KoHTponeHbIE
paboTht

[ToBTOpPEHHE OCHOBHEBIX BOIIPOCOB Kypca 8
KJlacca M BBeNIEHHE B Kypc 9 kiacca

6

1

[lepuonuyeckuif 3akOH U MEPUOAUYECKAsS
cuUcTeMa XUMHUYECKHUX AJIEMEHTOB
J.N.Menneneena. XapakTepucTruka
XMMHUYECKOTO 3JIEMEHTA 10 €r0 MOJOXKEHHIO B
NEPUOJUYECKOU CUCTEME

T'eneTnueckue pAaabl METAJJIa 1 HCMETAJlJIa

CBolicTBa OKCHIOB, KHCIIOT, OCHOBaHHH U
cojiel B CBETE TEOPHUM HIIEKTPOIUTHUECKOU
JTUCCOITMAIIMU W TPOIECCOB  OKHCIICHHS-
BOCCTaHOBJICHUS

[lomaTne 0  mepexoAHBIX  HIIEMEHTaX.
AMpoTEepHOCTbD. I'enernueckuii pan
MIEPEXOIHOTO DIEMEHTA

[lepuoguuecknii 3akOH M NEPUOAMYECKAsS
cucrema XUMHUYECKHUX AJIEMEHTOB
J.N.MeHneneeBa B CBETE YYEHHUSI O CTPOCHUU
aroMa. VX 3HaueHus

Pemenne YOpaKHEHUH. KonTponbHnas
pabora.

Tema 1
Meraniabst

15

14

[Tonoxxenne  MeTalmyioB  NMEPUOAMYECKON
CHUCTEME XUMHUYECKUX 3JIEMEHTOB
J.N.MHueneneeBa

10

XUMHUYECKHME  CBOWMCTBA  METAUIOB  Kak
BOCCTaHOBUTEJICH. DIIEKTPOXUMHUYECKHI Pl
HaNpPsLKCHUH METAJIIOB

11

CIuiaBbl, UX CBOMCTBA U 3HAYECHHUE

12

Kopposust metainoB u crnocoObsl OOpbOBI C
HEel

13

CriocoObl  mMoOJydyeHUs METauIoB:  MHPO-,
THJIPO-, HIIEKTPOMETAILITYPrust

14

O6ma5{ XapaKTCpUCTUKA ICJI0YHBIX
MCTAJIJIOB

15

Baxxneiimnime COEIMHEHUS MIEJIOYHBIX
METAJJIOB — OKCHJIbI, THIPOKCHJIBI U COJIU

16

OOmast xapakTepUCTHKa 3JIEMEHTOB IVIaBHOM
noarpynnel  II rpynmel.  Bakzeiimue
COCIUHEHMS LIEIIOYHO-36MEJIBHBIX METAJUIOB
— OKCHUJIbI, THIPOKCHU/IBI U COJIN

17

Amomuanii. CTpoeHne aroma, pu3nyeckue u
XMMHUYECKHE CBOMCTBA MPOCTOTO BEIIECTBA

18

CoenuHeHuss  amlOMUHUS — OKCHI U
THJIPOKCH]I, MX aM(OTepHBIN XapakTep

19

Pemenue 3aga4 Ha pacyeT BbIXOAA MPOIYKTa
OT TEOPETHUYECKU BO3MOXKHOTO

20

XKenezo. Crpoenue aroma, Qu3MUECKHE U
XMMHUYECKHE CBOMCTBA POCTOIO BEIIECTBA

21

Tenetnueckue  paasl  Fe™  wu Fe’.
KauectBennble peakiuu Ha Fe’™ m Fe''.
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Bakueiiime conu xenesa

22 | IlogroroBka K KOHTPOJIbHON pabore | 1

23 | KonTponbHas padbora 1
Tema 2

24 | Tlpaktukym Nel 3
CBoiicTBa METAJIJIOB U UX COEAMHEHUN

25 OC}’H.ICCTBJ'ICI:II/IC LHEMOYKH  XUMHUYECKHUX 1
MIPEeBPAIICHUI METAJJIOB

26 [lomyyenuss ®  CBOWCTBA  COEIMHEHHU 1
METaJIJIOB

27 Pemenne oSkcrnepuMEHTANbHBIX 337a4  Ha 1
pacro3HaBaHMsl ¥ MOJTYYEHUs BEILIECTB

28 | Tewa 3 23 22
Hemerasisl

29 | O6mmas xapakTepUCTHKa HEMETAJLIIOB 1 1

30 Bomopon. Crpoenue aroma M MOJIEKYIL. 1 1
Du3nyeckue 1 XUMHUUECKUE CBONWCTBA

31 | OOuras XxapaKTepUCTHKA TaJJOTCHOB 1 1

30 Cepva. Crpoenne  aroma, aIIoTPOTIHA, 1 1
CBOICTBA U MPUMEHEHHUSI POMOMYECKOM CepBhl.

33 Oxcuant cepsl (IV) u (VI). CepoBonoponnas 2 7
Y CEPHUCTAsi KUCIIOThI

34 Cepnas kucnora u ee conu. KauecrtBeHHas 2 5
peakuus Ha cyab(haT HOH.

35 A3oT. CTpoeHue aroMa U MOJIEKYJ, CBOMCTBa 1 1
MIPOCTOr0 BEUIECTBA

36 | Ammuak. Coi aMMOHUS 1 1

37 OI(CI/II[{:I azora (II) u (IV) . A3oTHas kuciora, ) 2
€€ CBOMCTBA U MPUMEHEHHUSI
Hutparet W  HUTpUTBEL, mpobdiemMa X

38 | cogepxkaHus B CEIBbCKOXO3SIMCTBEHHON 2 2
IpOoAyKUUHU. A30THBIE yI0OpeHUs
®ochop. Crpoenust aroma, aIOTPOIHA,

39 | cBoiicTBa Oenoro u kpacHoro Qocdopa, ux 1 1
PUMCHCHUS

40 OcHoBHbIE coenmuHeHHs: okcup dochop (v), 1 1
optotdochopHas kucnora u hocdarsl.

41 | ®ochopubie ynoOpeHust 1 1
VYmepon. CrtpoeHue aroma, ajuIOTPOMHS,

42 CBOWMCTBa  aJUIOTPOMHBIX  MOAM(DHUKAIIMIA. 1 1
Oxkcunp! yrepona (II) u (IV), ux cBoiicTBa u
PUMCHCHUS
KapGonarel: kampnurt, coma, TmOTaml, WX

43 | 3HayeHus1 B TPUPOAE M IKU3HU YEJIOBEKA. 1 1
KagecTBeHnHast peakiusi Ha KapOOHAT-HOH.
Kpemnuii. Crpoenue aToMma,

44 | KpUCTAIUTMYECKUM KPEMHHMI, €ro CBOICTBA U 1 1
npuMeHeHus. CUIHKaThI

45 | IloHsiTe CHIIMKATHON MPOMBIIIJIEHHOCTH 1 1

46 | O6061meHue no teme «HemeTtabn» 1 1

47 | KonTponbHas padora o teme «Hemeramibhy 1
Tema 4

48 | ITpaktuxym Ne2. CBoHCTBa HEMETAIJIOB U UX 3
COEeIUHEHUH.

49 Pelenue skcriepuMeHTaNbHbIX 3a7a4 10 TeEME 1
«TOATPYIINA KUCTOPOIay

50 | Pemenue 3KCIEpUMEHTANIBHBIX 33134 110 TEME |
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«TIOATPYIIIA a30Ta U YIIIepoaa»

[Tonyuenue, cobupaHue H pacro3HaBaHHE

51 1
razoB

5 | Temas 10 9
Oprannyeckue COeTMHEHUS
Bemecrtsa OpraHUYeCKHe u

53 | HeOpraHM4eCKHUEe ,0THOCUTEIBbHOCTD MOHSTHS 1 |
«OpPraHUYECKHE BEIECTBAY.
Meran ¥  3TaH: CTPOEHHE  MOJIEKYIL.

54 | lerugpupoBanue JTaHa. [Tpumenenue 1 1
MeTaHa

55 XUMHYECKOe 5 CTPOCHHE MOJICKYITBI 1 1
sTuieHa .J[BoliHas CBsA3b

56 Peakuun MOJINMEpU3ALIIU ATUJICHA. 1 1
[TonusTHiEH U ero 3Ha4eHUst
[lonsiThe O TPUAETBHBIX  OIHOATOMHBIX

57 | cupTax Ha MpUMEpax METAaHOJa W ATaHOJIA. 1 |
TpexaroMHbIl CIUPT-DIMLEPUH
OpnHOCIIOBHBIE — TIpeNebHbIE  KapOOHOBBIE

58 | KHCIOTBI HAa TMpUMEpPE YKCYCHOW KHCIIOT. 1 1
CreapuHOBasi KHCJOTA.
Peaknuun  stepudukanmu M MOHATHE O

59 | cnoxubix a¢upax. Kupel. Ilonstus 06 1 1
YIJIEBOAOPOJIAX

60 IlonstTne 00 amuHOKHCIOTaxX. benkw, #x 1 1
CTpOEHHUE 1 OMOJIOTHYECKas POJib

61 | Peakus NOMUKOHIEHCAIINT 1 1

62 KonTtponbHas paborta o TEMeE 1
«OpraHUYECKHE BEILIECTBA»
Tema 6

63 | O6oOmEeHne 3HaHUN 10 XHMHH 33 KypC 8 7
OCHOBHOW. XUMUs U )KU3Hb
Pe3epBHOE BpeMmst
Hroro 68 57
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Conep:xkanne Tem y4eOHOro Kypca.

IloBTOpEeHUE OCHOBHBIX BONPOCOB Kypca
8 kj1acca u BBeleHMe B Kypc 9 kiacca (6 u)

XapakTepuCTUKA JJIEMEHTA 10 €ro MOJOKEHUIO B MEPUOIUYECKON CHCTEME
xumuueckux 3jemeHToB 1. 1. MenjaeneeBa. CBoMCTBa OKCHJIOB, KUCJIOT, OCHOBAHUM
Y COJIEM B CBETE TEOPHUHU ICKTPOJUTUUECCKON JUCCOLMAIIMU U TIPOLIECCOB OKUCIICHUSI-
BOCCTAHOBJICHUS. [ eHeTHUECKUE psabl METaIa U HEMETaJLIA.

[TonsiTue o mepexomHbIx siemMeHTaXx. AMdoTepHOCTh. [eHeTHUecKui psa
MEPEXOHOTO JIEMEHTA.

[Teproguuecknil 3aKOH U MEPUOANYECKAs] CUCTEMAa XUMUYECKHUX 31EMEHTOB /I,
N. MenaeneeBa B CBETE yUEHHUs O CTPOCHUU aroma. VX 3HaueHue.

Jlabopamopnwtit oneim. 1. [lonyyeHne TUAPOKCHIA LMHKA M HUCCIEAOBAHUE
€ro CBOMCTB.

Temal
Metasanl (15, u)

[TonoxxeHne METaIIOB B NEPUOAMYECKON CUCTEME XUMHYECKUX AJIEeMEHTOB /I,
N. MengeneeBa. Mertamnueckass KpPUCTAJUIMYECKAsl pEIIETKA M MeTauInYecKas
XxuMHu4eckas cBa3b. O0mue pusnyeckue cBoiicTBa MetayioB. CIiaBbl, MX CBOMCTBA
M 3HaueHWEe. XHMHUYECKHME CBOMCTBA METAJUIOB KaK  BOCCTAaHOBUTEJEH.
ONEeKTPOXUMUYECKUN PSAJ HalpsHKEHUM METauloB M €r0  MCHOJIb30BaHUE IS
XapaKTePUCTUKH XUMHUUECKUX CBOMCTB KOHKPETHBIX MeTAIIOB. CIOCOOBI MOTyUYeHUS
METaJUIOB: MUPO-, TUAPO- U AIEKTpoMeTauTyprus. Koppo3usi MeTayioB u criocoObl
O0pBOBI ¢ HEH.

OOmas xXapakKTepUCTHUKA MEJIOYHBIX METallJoB. MeTamisl B
npupojae. O6mue crnoco6wl ux nonydeHus. Crpoenue aromoB. lllenounsie MeTamibl
— TMpPOCThle BEUIECTBA, MX (U3MYECKHME W XUMHUYECKHe CBOWCTBAa. Baxneiimiue
COCIMHEHUS IIEJIOUYHBIX METAJIOB — OKCHJbI, THAPOKCUABI U COJU (XJIOPHUBI,
KapOOHaThl, Cynab(haThl, HUTPaThl), MX CBONCTBA W TNPUMEHEHHUE B HAPOIHOM
xo3stiicTBe. Kanuitneie ynoOpeHus.

OO6mas XapakKTEepHUCTHKA DIEMEHTOB rI1aBHOM
noarpynnsl IIrpynner. Crpoenue aroMoB. lllenouyno3emenbHbIE METALIBI —
IIPOCThIC BEIIECTBa, HMX (HU3WYSCKUE U XHMHUYCCKHE CBOHCTBAa. Baxkueimme
COCAMHEHUS IIEIOYHO3EMENBHBIX METAUIOB — OKCHIBI, THUAPOKCHUIBI W COJIHU
(xmopunapl, kapOoHaThl, HHUTpaThl, cyiabdarel u Qocdarel), HX CBOWCTBA U
IIPUMEHEHHUE B HAPOJIHOM XO3SIMCTBE.

Antomunui. CrpoeHue aroma, (U3MUYECKME M XHMHYECKHE CBOMCTBA
npocroro BemecTBa. COEAWHEHUST AaTIOMUHUS — OKCHUJ M THUIPOKCHI, UX
amdorepHbiii xapakrep. Baxneimue conu amomunus. [Ipumenenue anroMuHUS U
€ro COCTMHEHUMN.

Keneszo. Crpoenue aroma, GuU3NUYECKUE U XUMUYECKUE CBOMCTBA IPOCTOTO
BEIIECTBA. [ eHETUUECKUE PSIbI I'e* u I'e*. KauecTBeHHbBIC peaKiuu Ha I'e* u I'e*.



Baxwueiiimme conu xene3a. 3HaueHUE kKeje3a, ero COSMHEHUN U CIUIaBOB B IIPUPOJIE
Y HAPOJAHOM XO3SIMCTBE.

Jemoncmpayuu. OOpa3ibl MIENIOYHBIX UM IIETOYHO3EMEIBHBIX METAILIOB.
OO6pa3sibl criaBoB. B3anmoselicTBue HaTpusl, TUTHS U KAJIBIUS C BOJIOM.

B3aunmoseiicTBre HaTpusi 1 MarHus ¢ KuciaopoaoM. BzanmosericTBue MeTaioB
c Hemetayamu. [lomydenne runpokcuaoB xkemnesa (11) u (110).

Jlabopamopnvie onwvimel. 2. O3HakomyieHHEe C oOpasllaMH METaioB. 3.
B3anmozeiicTBie METalNIOB C PACTBOPaMH KHCJIOT U coJieil. 4. O3HakoMIIeHHe C
oOpasliaMi TPHUPOAHBIX COCAMHEHHI: a) HarTpusi; O) Kajblus; B) aTIOMHHHS; T)
)kene3za. 5. llomyyeHwe TrUApOKCHAA AaIlOMUHUA W €ro B3aHMOAEHCTBHE C
pacTBOpaMM KUCJIOT | Inenoueii. 6. KauecTsennble peakuuu Ha uoHsl ['e”" u e,

Tema 2

IpakTukym Ne |
CBoiicTBa MeTaJIJIOB U X cOeqUHEeHuit (3 u)

1. OcymecTBieHre LENOYKM XHMHUYECKUX IPEBPAIICHUM METaUIoB. 2.
[TonydyeHue m CBOMCTBAa COCIMHEHHN METANIOB. 3. PellleHue 3KCrnepruMEHTaTbHBIX
3a/1a4 Ha PaClO3HABAHUE U IOJIyYEHUE BEILIECTB.

Tema 3
Hemertamawl (23 u)

OO1as xapakTepuCcTUKa HEMETAIUIOB: MOJIOKEHUE B MEPUOAMYECKON CHCTEME
. 1. MengeneeBa, 0COOEHHOCTH CTPOEHHSI aTOMOB, DJIEKTPOOTPULATELHOCTh Kak
Mepa «HEMETAJUIMYHOCTW», PAA ANEeKTpooTpuuarenbHocTH. Kpucramimueckoe
CTPOEHHE HEMETAJJIOB — MPOCTHIX BewecTB. Asutorponud. Ouznueckue cBOMCTBa
HeMeTauioB. OTHOCUTEIBLHOCTh MOHITHI «METaID), «HEMETAaILD.

Boagopon. IlonoxkeHne B NEpUOAUIECKON CUCTEME XUMHUECKUX 3JIEMEHTOB
. U. MengeneeBa. CtpoeHue aroma W MoJieKynbl. Duznueckne M XUMHUUYECKHE
CBOICTBa BOJOPO/1a, €r0 NOJYyUYECHHUE U IPUMEHEHUE.

OOmass xapakTepucTuka TranoreHoB. CrpoeHue aromoB.
[Ipocteie BemiecTBa, MX (U3MYECKUE U XHUMUYECKHe cBoHcTBa. (OCHOBHBIE
COCIMHEHUs TAJIOT€HOB (rajJoreHOBOJAOPOJbl W TaJOreHuAbl), WX CBOMCTBA.
KauectBeHnHas peakius Ha xjopua-uoH. Kparkue cBegenus o xiope, bpome, hrope u
none. [IpuMeHenne ranoreHoB U UX COEAMHEHNN B HAPOJHOM XO3SMCTBE.

Cepa. CrpoeHue aroma, auOTPOINHs, CBOWCTBA M NPUMECHEHHUE
pomoOuueckoit cepbl. Oxcuabl cepbl (IV) u (VI), ux mnonydeHue, CBOICTBa U
npumeHeHnue. CepoBoIOpoHAs U cepHUcCTas KUCIoThl. CepHas KUCIOTa U €€ COJH,
UX MPUMEHEHHE B HAPOJIHOM X03siicTBe. KauecTBeHHas peakuus Ha cyabdar-uoH.

A3oT1. CrpoeHue aromMa M MOJIEKYJbl, CBOWMCTBAa IPOCTOTO BELIECTBA.
AMMMAK, CTPOEHHE, CBOWCTBA, MONy4yeHUe W mnpumeHeHue. Conu amMMOHMS, X
cBoiicTBa u npumeHenue. Okcuanl azota (II) u (IV). A3oTHas kucioTa, ee CBOWCTBa U



npumeHenue. Hwutpatet w©  HUTpuUTH, mnpobiemMa UX  CoAepKaHUA B
CEJIbCKOXO3MCTBEHHOM MPOIYKIMH. A30THBIE yI0OpEHUSI.

D®ocdop. CrpoeHue aroma, aqgoOTPOIHUs, CBOMCTBA OEIOTO0 M KPACHOTO
dbochopa, ux mnpumeneHue. OcHOBHbIe coenuHeHus: okcul (ocdopa (V),
oprodochopHas kucnora u pocdarsl. DocopHbie y1oOpeHHUs.

VYrnepon. CrpoeHue aroma, aulOTPOINHMs, CBOWCTBA  AJJIOTPOMHBIX
Monudukamuii, npumeHenue. Oxcuapl ymiepona (II) m (IV), ux cBoiicTBa u
npumeHeHue. KadyecTBeHHass peakiusi Ha yIIeKUCTbIM Ta3. KapOoHaThl: KajbIuT,
coJia, MoTall, UX 3HAYCHHE B MPHUPOJIE U KU3HU yeloBeKa. KauecTBeHHas! peakuus Ha
KapOOHAaT-MOH.

Kpemuuit. Crpoenue aroma, KpUCTAIUIMYECKUN KPEMHUM, €r0 CBOMCTBA U
npumeHenue. Oxkcupa kpemuus (IV), ero mpuponssie pazHOBUAHOCTH. CHIIMKATBHI.
3HaUCHHE COCAUHEHWM KpEMHHUS B JKMBOW M HEXUBOM mpupone. llonsatume o
CHWJIMKaTHOM MPOMBIIIEHHOCTH.

Jlemoncmpayuu. OOpa3ipl TaIOTeHOB — MPOCTHIX BelllecTB. B3anmoaeiictBue
raJIoreHOB C HaTpueM, allloMUHHEM. BpiTecHeHue xjopom Opoma uinu Hojma u3
pacTBOPOB UX COJIEH.

B3anmozeicTBre cepbl ¢ METalNIaMH, BOAOPOAOM U KUCIOPOAOM.

B3anmoneincTeue KOHIEHTPUPOBAHHON a30THOU KUCIIOTHI C MEIBIO.

[lornouieHre yriieM pacTBOPEHHBIX BEIIECTB WIM Ta30B. BoccTaHoBieHue
Menu u3 ee okcujga ymieM. OOpas3nbl HNPUPOIHBIX COEAMHEHMH XJIOpa, CEpbl,
docdopa, ymiepona, kpemHusa. OOpas3ipl BaKHEHIIMX JUIsI HApOIHOTO XO3SHCTBa
cynb(aroB, HUTpPATOB, KapOoHaTtoB, (ocdaroB. OOpas3ibl CTEKIa, KEPAMUKH,
LEMEHTA.

Jlabopamopnvie onvimul. 7. KauecTBEHHas peakius Ha XJIOPUA-HOH. 8.
KauecTBeHHas peakuus Ha cyiabgar-uoH. 9. PacnosznaBanue coneit ammonus. 10.
[Tonydyenue ymiekuciioro raza u ero pacno3HaBanue. 11. KauecTBenHas peakuus Ha
KapOoHaT-uoH. 12. O3HakOMIIEHHE C TPUPOIHBIMU cHiIMKaTamu. 13. O3HaKoMJIeHUE ¢
NPOAYKIMEN CHIIMKATHON MPOMBIIILIEHHOCTH.

Tema 4 Ilpaktuxkym Ne 2
CaoiicTBa HEMETAJJIOB M MX COeIMHeHui (3 u)

4. Pemrenue skCciepuMEHTaNIbHBIX 3a7a4d 1o teme «lloarpynma kucmopoma». S.
Pemienue skcnepuMeHTanbHbIX 3a4a4d 1o teMe «lloarpymnmsl azora u ymiepona». 6.
[Tony4yenue, cobrpanue U pacrio3HaBaHUE Ta30B.

Tema 5§
Oprannueckue coenunenns (10, u)

BemiectBa oOpraHM4eckMe W HEOPraHUYECKUE, OTHOCUTEIBHOCTH IOHSTHUA
«OpraHudeckue BemniecTBa». [IpuyuHBI MHOrOOOpa3usi OPraHUYECKUX COCAMHEHUH.
XUMHUUYECKOE CTPOECHUE OPraHUYE€CKUX COCAMHEHHI. MOJIEKYIsIpHbIE U CTPYKTYPHBIC
(bopMyJIbl OPraHMYECKUX BEIIECTB.

MertaH u 3TaH: cTpoeHue Mojiekyll. [openne metana u 3tana. JleruapupoBanue
sraHa. [I[pumeHeHne MeTaHa.



XUMHYECKOE CTPOCHUE MOJIEKYJbI dTHiEHA. JIBOMHAas CBA3b. B3anmopaencTBre
STUJICHA ¢ BoAOoW. Peakunn nommmmepusannn 3tuieHa. [lonuatriieH u ero 3HaueHue.

[lonsaTHe O TpeAeNbHBIX OJHOATOMHBIX CIUPTaX Ha MHpHUMEpax MeTaHoja U
sTaHona. TpexaToMHBIN CIUPT — DIUIEPHUH.

[lonsatue 00 anpierujax Ha MNpPUMEpPE YKCYCHOro anpaeruaa. OKucieHue
aJbJEerua B KUCIOTY.

OMHOOCHOBHBIE TpeNeNbHbIE KapOOHOBBIE KHUCJIOTHI Ha MPUMEpPE YKCYCHOM
kucioTel. Ee cBolicTBa u npuMeneHue. CreaprHOBasi KUCJIOTAa KaK IPEACTaBUTEIb
KUPHBIX KAPOOHOBBIX KUCIIOT.

Peakiuu srepudukanvi U MOHATHE O CIOKHBIX dupax. JKupbl Kak CIOXKHBIC
3bUPHI IUIEPUHA U KUPHBIX KUCIIOT.

IlonsiTue 00 amuHOKHCIIOTaX. Peakmum moluKoHIaeHcanmuu. benku, w#x
CTpOCHHUE U OMOJIOTUYECKAS POJTb.

[Tonsitue o0 ymeBomax. Inroko3a, ee cBoiicTBa M 3HaueHue. Kpaxman wu
1eJUTI0103a (B CPaBHEHUH ), X OUOJIOTUYECKasi POJib.

Jlemoncmpayuu. Mopenu MOJNEKyl METaHa W JAPYrMX YIJIEBOAOPOAOB.
B3aumogelictBue 3TuieHa ¢ OpOMHOM BOAOM M pacTBOPOM IE€pMaHraHaTa KaJlusl.
OO6pa3upl 3TaHosa U muiepuHa. KauecTBeHHas peakiiusi HA MHOTOaTOMHBIE CITUPTHI.
[Tonyuenue ykcyc -HO-3TUIOBOTO »dupa. OwmbuieHHEe xupa. B3aumopeiicTBue
DIIOKO3bl C aMMHUA4YHbIM PAacTBOpPOM oOkcuaa cepebpa. KauecTBeHHas peakiusi Ha
kpaxman. Jloka3arenbCTBO Hamuyusi (PYHKIMOHAJIBHBIX TPYNI B pacTBOpax
aMUHOKHUCIOT. [opeHue OenkoB (IMIepCTH WM NTHYbMX TepbeB). L[BeTHbIE peakiuun
OENKOB.

Jlabopamopnuie onvimul. 14. I3roToBieHNE MOI€Iel MOJIEKYIT YITIEBOIOPOIOB.
15. CroiictBa munepuHa. 16. BzaumogeiictBue mitoko3bl ¢ ruapokcuaom meau (1)
0e3 HarpeBaHus ¥ pu HarpeBanuu. 17. B3aumopeiicTBue kpaxmana ¢ HoIoMm.

Tema 6
O0001meHHe 3HAHUN 10 XUMHUHU 32 KypC OCHOBHOM IIKOJIbI (8 1)

@U3NYECKU CMBICT TMOPSAAKOBOTO HOMEpa DJJIEMEHTA B NEPUOAUYECKOU
cucreme Xxumuuyeckux siemeHToB JI. M. MeuneneeBa, HOMEPOB NEpUOAa U I'PYIIIBIL.
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB JJIEMEHTOB U UX COCIMHEHUN B MEPUONAX U
IpyIIax B CBETE€ MPEACTABICHUM O CTPOCHUM AaTOMOB OJJIIEMEHTOB. 3HAYEHUE
MEPUOIMYECKOTO 3aKOHA.

THUIIBI XUMUYECKUX CBSI3€M M THUIIbI KPUCTAUIMYECKUX PELIETOK. B3auMocCBsa3b
CTPOCHUS U CBOMCTB BEIIECTB.

Krnaccudukarmss XuMUYECKUX PEAKIUi MO Pa3IMYHBIM MPU3HAKAM (YHCIIO |
COCTaB pearupymnmx ¢  O0Opa3yIoImUXCs  BEMIECTB;  TEIIoBor  dDdexT;
WCIIOJIb30BAaHNE KaTajau3aropa; HANpaBICHUE; W3MEHEHHE CTEIECHEW OKHUCIIEHUs
aTOMOB).

[IpocTeie M cnoXHbIE BemecTBa. MeTtaiuibl 1 HeMeTaulbl. [ eHeTnueckue psbl

MeTajula, HeMeTaia U nepexoaHoro metamia. Okcunibl (OCHOBHBIE, aM(pOTEpHbIE U
KHUCJIOTHBIE), THAPOKCUIBl (OCHOBaHUSA, amM(pOTEpHbIE THAPOKCUABI M KHUCIOTHI) U
COJIM: COCTaB, Kiaccuukalus MU OOLIMEe XMMHUYECKHE CBOMCTBA B CBETE TEOPHUHU



ANEKTPOJIMTUYECKOM JUCCOIUAIMM W TPEACTABICHUNA O IIpoleccax OKHUCICHUS-
BOCCTAHOBIICHUS. XMMMUA U XU3Hb. XUMMA M 300poBbe. JleKapcTBa, GepMeHTHI,
BMTAMMHbI, FOPMOHbI, MMHEepabHble BoAbl. [pobaembl, CBA3aHHbIE C NPUMEHEHMEM
NIeKapCTBEHHbIX NpenapaTos.

KoHTponb ypoBHAA 0Gy4YeHHOCTHN
1. BBOAHbIN KOHTPOAb NO Teme «oBTopeHUe Kypca 8 Kiacca»
2. TeKywmi KOHTpOAb No Temam «MeTtannbl», «HemeTtannbi», «OpraHuyeckue
coeanHeHNA».
3. UToroBas KOHTpPo/sibHaA paboTa 3a KypC OCHOBHOW LUKO/bI.

MepeuyeHb AnTepatypbl U cpeacTs obyueHums.
Ana yyawmxca:

9. [Hetckas aHuuknonegms "fA nosHato mup." M., 1996. — 443 c.

10.3umoH A. [1. 3aHnmaTtenbHaAa KonnoungHaa xmumua. M., 1997. — 193 c.
11.J1akn 1 Kpacku B Bawem gome. Xumua ana sac. M., 1989.

12./leeHcoH WN.A. 3aHumaTenbHaa xmmua. M., 1996. 1 yacTb.

13.175 c; 2 yactb. — 223 c.

14.leeHcoH U.A. TTouemy 1 Kak nayTt xmumuyeckme peakumn. M., 1995. — 176 c.
15.MaHonos K., /1azapos ., /innos N. Y xumuun ceomn 3aKkoHsol. J1., 1977. — 374 c.
16.MapTbiHeHKo B.B. Kucnotbl — ocHosaHua. M., 1988. — 160 c.

Jns yuurens:

12.MumenHTen XK., KyHpog, . BO3MOXHOCTU XMMUKU CerogHA 1 3asTpa. M.,
1992. — 288 c.

13.CuHiokos B.B. Boga. I3BecTHOe n HenssecTtHoe. M., 1987.

14.176 c.

15.CrenuH b.4., Annkbeposa J1.HO. KHMra no Xxumuun ana 4OMallHEro YTeHums.
1994. — 400 c.

16.Ppendensva N.A. Obwana xumua. M., 1996. — 152 c.

17.®pumaHtn M. Xumua B gencteun. M., 1991. T. 1.

18.528 ¢. T. 2. — 620 c.

19.Xvmua n obwecrso. M., 1995. — 559 c.

20.4710 mbl 3Haem o xumuu. MNog pea. npod. KykywkmnHa KO.H. M., 1993. — 303 c.

21.lWremnnep I U. Xummnsa Ha gocyre. JomalwHsaa nabopatopua. M., 1996. — 94
C.

22.206 c.

CpepactBa obyyeHus:



7. KomnbloTtep

8. YYeHMYEeCKM aKcnepumeHT

9. JDKcKypcuun

10.0nnmnunaapbl

11.PaboTa c Hay4yHOWM NUTepPaTypO
12.BHeKknaccHana paboTa
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