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COAEPXAHUE KYPCA
(34 gaca, 1 gyac B HezemO)

Tema 1. Bewgecmeo.

Crpoenue aroma. CTpoeHHE JIEKTPOHHBIX 000104eKk aTOMOB TepBbiX 20 35meMeHToB Ile-
puoanudeckon cucremsl .M. Menneneesa.

[Tepuonuueckuii 3akoH u Ilepuoanyeckast cucrema xuMudeckux siemeHToB .M. MeH-
neneeBa. ['pynnbl u nepuogsl. [lepuonnueckoi cucrembl. @U3HUUECKUI CMBICI MOPAIKOBOIO
HOMEpPA XUMHUYECKOr0 3JIEMEHTA. 3AaKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB AJIEMEHTOB M MX CO-
€IMHEHUH B CBS3H C IOJIOKEHUEM B llepuoanueckor cucreme XuMudeckux 3iemeHTos [1.H.
Meunneneesna.

Crpoenue BeliecTB. XMMUYECKasi CBSI3b: KOBaJEHTHAs (TOJSIpHAs M HEMOJISIpHAsI), HOH-
Hasl, METaJUIMYeCcKasl.

BasieHTHOCTh XUMUYECKUX 3JIEMEHTOB. CTENIEHb OKUCICHUS! XUMUYECKUX 3JIEMEHTOB.

YucTsle BEIIECTBA U CMECH.

ATOMBI U MOJIEKYJIbI. XUMUYECKUM 251eMeHT. [IpocTeie u cnoxHble BemecTBa. OCHOBHBIE
KJIaCChl HEOPraHMYECKuX BemecTB. HoMeHkIaTypa HEeOpraHM4eCcKux COeIMHEHMI.

Tema 2. Xumuueckasn peaxkuus.

XuMHu4deckas peakuus. Y CJI0BUSA U IPU3HAKYU MPOTEKAHUSA XUMUYECKUX peakiuil. XuMu-
yeckue ypaBHeHMs. COXpaHEHUE MacChl BEIIECTB TP XUMUYECKUX PEAKLUAX.

Knaccuukanus XuMIUeCKUX peakuii 0 pa3INIHbIM IPU3HAKAM: YHCITY H COCTaBY UC-
XOJIHBIX Y MOJTYYEHHBIX BEILIECTB, U3MEHEHHUIO CTEIIEHENH OKUCIICHNS XUMUYECKHUX DJIEMEHTOB,
IIOTJIOIIECHHIO U BBIICICHUIO SHEPTUU.

ONEKTPOIUTHI U HEINEKTPOJIUTHI.

KatnoHns! u aHMOHBI. DJIEKTPOIUTHYECKAs JUCCOLMALUs KUCIIOT, 1IeIo4eil u conel (cpea-
HUX).

Peakuuu noHHOro 0OMEeHa M YCJIOBUS UX OCYILECTBICHHUS.

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PeaKMi. OKUCINTEND U BOCCTAHOBUTED.

Tema 3. dnemenmapuvie 0CHOBbL HEOPZAHUUECKOU XUMUU.
Ilpeocmagnenusn 06 opzanuueckux geuiecmeax.

XHUMHYECKUE CBOMCTBA MPOCTHIX BEIIECTB. XMMUYECKHE CBOMCTBA MPOCTHIX BEILIECTB-
METAJJIOB: IIETOYHBIX U IIETOYHO3EMEIbHBIX METANIOB, ATFOMUHMS, KEIE3a

XHUMUYECKUE CBOKMCTBA MPOCTHIX BEHNIECTB-HEMETAIIIIOB: BOJIOPO/1A, KUCIOPO/1a, TaJIOT€HOB,
cepsl, a30Ta, pocdopa, yriepoaa, KpeMHHUS.

XUMHUYECKUE CBOMCTBA OKCUIOB: OCHOBHBIX, aM()OTEPHBIX, KUCITOTHBIX.

XHUMUYECKUE CBOWCTBA OCHOBAHUM.

XUMUYECKUE CBOMCTBA KUCIIOT.

XuMUYecKre CBOMCTBA CONel (CpeTHUX )
B3anMoCBsI3b pa3nMYHBIX KIACCOB HEOPTAHUYECKHX BEIIECTB.
[TepBoHavanbHbIe CBeIeHUSI 00 OPraHUYECKUX BEIIECTBAX.
YrneBoopoibl MpeAEIbHBIE U HETIPEIETbHbIC: METaH, ATaH, STUJICH, alleTUIICH.
Kucnoponcoaepskaiue BemecTsa: CoUPTh (METaHOI, ITAHOJ, TIUIEPHUH), KApOOHOBHIE KHUC-
70THI (YKCYCHAsl 1 CTEApUHOBAs).
buonorudecku BayKHbIC BELIECTBA: OCIKH, JKUPBI, YTIEBO/IBL.

Tema 4. MemooOvl no3nanus éeniecme U Xumuueckux s61eHuil.
DKcnepumenmanvhvle OCHOBHL XUMUU.

[IpaBuia 6e30macHoO# pabOTHI B IKOIBHOM JTabopaTopuu. JlJaboparopHas mocyaa u 060opy-
JIOBaHHE.

Pa3znenenue cMeceil 1 ouKMCTKA BEIECTB.

[TpuroroBneHue pacTBOpoOB.



Onpenenenne xapakTepa cpelibl pacTBOpa KUCIOT U IIEI0YEH C TOMOIIBIO MHANKATOPOB.
KadecTBeHHBIE peakIiui Ha HOHBI B pacTBOpE (XJIOpHI-,CylbdaT-, KapOOHAT-MOHBI, HOH aM-
MOHHUS).

[Tonmy4yenue razoo0pa3HbIX BemecTB. KauecTBeHHbIE peakliiy Ha ra3000pa3HbIe BELECTBA
(Kucnopoa, BOAOPOI, YITIEKUCIBI ra3, aMMHaK).

[TpoBeneHne pacueToB Ha OCHOBE (POPMYIT M YPaBHCHHI PEAKITUH.

Bbruncienyss MacCoBOM 1011 XUMHUYECKOTO 3JIEMEHTA B BEILIECTBE.

Brrunciienuss MaccoBOi JOJIM paCTBOPEHHOTO BEILIECTBA B PACTBOPE.

Brruncnenne koau4ecTBa BeIeCTBa, MacChl UM 00beMa BELIECTBa 110 KOJIMYECTBY Belle-
CTBa, Macce Wi 00bEMY OJHOTO U3 PEareHTOB WU MPOIYKTOB PEaKIUH.

Tema 5. Xumusn u sncu3ne.

[Tpo6aemMbI 6€30MacHOr0 UCTIOJIB30BaHUS BEIIECTB U XUMHUYECKUX PEAKIIUN B IIOBCETHEBHOM
JKU3HU.

XHUMHYECKOE 3arps3HEHNE OKPYIKAIOIICH CPebl U €ro MOCICACTBUS.

Yenosek B MUpE BEUIECTB, MATEPUAJIOB U XUMUYECKUX PEAKLIAM.

INVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI

JIMYHOCTHBIE PE3YJIbTATHI

JIn4HOCTHBIE Pe3y/bTaThl OCBOCHHSI MPOTrPaMMbl OCHOBHOTO 001ero oOpa3oBaHusl J10-
CTUTAIOTCA B X0/i€ 00YUYEeHHSI XUMUHU B €UHCTBE YUYEOHON U BOCIIUTATENHHON JIEATEIHHOCTH B
COOTBETCTBUU C TPATUIMOHHBIMHU POCCUHCKUMHU COIMOKYIBTYPHBIMH W  JyXOBHO-
HPABCTBCHHBIMU [IEHHOCTSIMH, MPUHATHIMU B OOIIECTBE MPaBUIAMH U HOPMaMU MTOBEACHUS U
CIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHHMSI, CAMOPA3BUTHUS M COIIMATIM3AINN 00yIarOIIUXCS.

JIndHOCTHBIE PE3yNbTaThl OTPaKalOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJICTBOBATHCA
CUCTEMOM MO3UTHUBHBIX [ICHHOCTHBIX OPUEHTAIMI U pacIIMpPEHHEe OIbITa ACSITENbHOCTH Ha €&
OCHOBE, B TOM YHCJIC B YaCTH:

1) maTpuoTHYECKOro BOCIUTAHMS

[IEHHOCTHOTO OTHOIICHHUS K OTEYCCTBEHHOMY KYJIBTYPHOMY, UCTOPHYECKOMY U Hay4-
HOMY HACJIEJIMI0, IOHUMAHUs 3HAYCHHs] XMMHUYECKON HAyKH B KU3HU COBPEMEHHOTO 00IIe-
CTBa, CIOCOOHOCTH BJaJIeTh JOCTOBEPHON HMH(MOpMaILUel O MEepelOBBIX JOCTUKEHHUSIX U OT-
KPBITHSIX MHPOBOW M OTCUSCTBEHHOW XMMHH, 3aUHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00
YCTpONCTBE MHpa U 00IIECTBA,

2) rpaskIaHCKOTr0 BOCIIMTAHUS:

MPEJICTABICHHUS O COIMAIBHBIX HOpPMax M MpaBHJIaX MEXKIHMYHOCTHBIX OTHOIICHHUH B
KOJJIEKTHBE, KOMMYHUKATHBHOW KOMITETEHTHOCTH B OOIIECTBEHHO MOJIE3HOH, yueOHOUCCIIe-
JIOBATENbCKOM, TBOPUYECKOW M APYTUX BUAAX AESITENbHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOU
COBMECTHOH JICATEIHLHOCTH TPU BBHITIOJHCHHH YYeOHBIX, ITO3HABATEIBHBIX 3aJ1a4, BBITIOJHE-
HUU XUMHYECKUX DKCIIEPHUMEHTOB, CO3/IaHUN YYEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOIIO-
HUMaHUIO U B3aMMOTIOMOIIM B IPOIIECCe ITOW y4eOHOUM NesSTeNbHOCTH, TOTOBHOCTH OILICHH-
BaTh CBOE MOBEJIEHUE U TIOCTYNKU CBOUX TOBApPHUIIEH C MO3UIIMH HPABCTBEHHBIX U MPABOBBIX
HOPM C YYETOM OCO3HAHUS MOCIEACTBHI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHPOBO33PEHUYCCKUE TPEJCTABICHHUS O BEMIECTBE W XUMHUYCCKOW PEAKIMH, COOTBET-
CTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U COCTABISIONINE OCHOBY JUIS MIOHUMAa-
HUSl CYIIHOCTH HAy4YHOW KapTHHBI MHUpa, MPEJCTAaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX
pa3BUTHUS PUPOJIBI, B3aUMOCBS3SX UEIOBEKa C MPUPOIHON CPeloi, O PO XUMHUU B TIO3HA-
HUH 3THX 3aKOHOMEPHOCTEM;



MO3HaBaTeJIbHbIE MOTUBBI, HAIIPABJICHHBIC HA MOJyY€HUE HOBBIX 3HAHUI 1O XUMHH, HE-
00xXouMBIC TSI OOBSICHEHHSI HAONIOAAEMBIX IMPOIIECCOB U SIBJICHHM, MMO3HABATEIHHOU, WH-
(dbopMaIlMOHHON U YUTATENbCKOW KYJIbTYPhI, B TOM YHCJIE HABBIKOB CAMOCTOSITEILHON pabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOMN JINTEPATYpOH, TOCTYITHBIMU TEXHUYECKUMH CPEICTBAMU
MH(OPMALIMOHHBIX TEXHOJIOTHIA;

WHTEpeC K OOYYCHHUIO U MO3HAHUIO, JIF0003HATEIILHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa3oBaHNI0, TPOSKTHON M HUCCIIEIOBATEIILCKON JACSITETbHOCTH, K OCO3HAHHOMY BBIOO-
Py HaIpaBJIEHHOCTU U YPOBHs 00y4YeHHUs B TaibHEHIIEeM;

4) ¢popMHUpPOBaHMS KYJIbTYPHI 3/10POBbSI:

OCO3HaHUE LEHHOCTHU KU3HU, OTBETCTBEHHOI'O OTHOILEHMS K CBOEMY 3[0pOBbIO, yCTa-
HOBKHU Ha 3JIOPOBBIA 00pa3 KU3HU, OCO3HAHUE TMOCIEACTBHA M HETPUSITHE BPEIHBIX MPUBBI-
4eK (ymoTpeOIeHHs aJIKOToJIsl, HAPKOTHKOB, KYPEHHS ), HEOOXOIUMOCTH COOJIFOICHUS TIPABUIT
0e30MacHOCTH NP OOPAILIEHUHN ¢ XUMHUYECKUMH BEUIECTBAMH B OBITY U pealbHOMN KU3HHU;

5) Tpy10BOr0 BOCIIUTAHUS:

MHTEpEC K MPAaKTHUECKOMY M3yYEHUIO Mpodeccuili U Tpyaa pa3IuvHOro poja, yBaxe-
HUE K TPYAY U pe3ysibTaTaM TPYIAOBOM JEATEIIBHOCTH, B TOM YHCIJIE HA OCHOBE NMPUMEHEHHUS
MPEAMETHBIX 3HAHUN TTO XUMHUHU, OCO3HAHHBIA BBIOOP MHIMBHUAYATHHOW TPACKTOPHUH MPOI0JI-
JKEHHUST 00pa3oBaHUs C y4ETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XHMHH, OOIIIe-
CTBEHHBIX MHTEPECOB U MOTPEOHOCTEMH, ycrenHoi npodecCHOHaIbHON AEITeTbHOCTH U pas3-
BUTHUS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJalTUPOBATHCS B MPOPECCHOHATBHON CPeIE;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

HKOJIOTUYECKHU 11€JIECO00pa3HOE OTHOIIEHUE K MPUPOJIE KaK HCTOYHUKY JKU3HU Ha 3eM-
Jie, OCHOBE €€ CYIICCTBOBAHMS, NOHMMAHWE IICHHOCTH 3J0pOBOrO M Oe3omacHoro obpasza
JKU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PM3UYECKOMY M MCUXUYECKOMY 370PO-
BbI0, OCO3HAHHME IICHHOCTH COOJIIO/ICHHUS MpaBuil 0€30MacHOro MoBeAeHHs Mpu paboTe C Be-
LIECTBAMHU, A TAKXKE B CUTYALMAX, YTPOKAOIIKX 310POBBIO U KU3HU JIHOJIEH;

CITOCOOHOCTH TPUMEHSTh 3HAHUSI, TIOTy4aeMble MPU U3YYCHUU XUMHH, IS PEIIeHUs
3a71a4, CBSI3aHHBIX C OKPYXAOIIEH TPUPOIHONU CPEOH, I MOBBILICHUS YPOBHS 3KOJIOTHAYe-
CKOHM KyJbTyphl, OCO3HAHHUA TTI00aIBHOTO XapaKkTepa SKOJIOTHYEeCKUX MpoOJeM M MyTel ux
pELIeHUs TOCPEACTBOM METOJIOB XUMHH, IKOJIOTMYECKOT0 MBIIUIEHUS, YMEHHSI PYKOBOJICTBO-
BAaThCS UM B NTO3HABATEJIbHON, KOMMYHHUKATUBHON U COLMAJIbHOW MPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MeranpeaMeTHBIX pe3yabTaTOB BBIACISAIOT 3HAUYMMbIE AT (OPMHUPOBAHUS
MHUPOBO33pEHUS OOIIeHAYYHbIE TOHATHS (3aKOH, TEOpUSsl, IPUHIIMII, TUIIOTE3a, (PaKT, CUCTEMA,
IpOIECC, IKCIEPUMEHT U JIPYToe.), KOTOPbIE MCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX ydeO-
HBIX MpEeAMETax U MO3BOJISAIOT HAa OCHOBE 3HAHMH M3 3TUX IpeaMeToB (HOpMUpOBATH MpEa-
CTaBJICHHE O IEJIOCTHOW Hay4YHOM KapTHHE MHpa, U YHUBEpCallbHble yueOHbIe AelcTBUA (T10-
3HaBaTelIbHbIe, KOMMYHHKATHBHBIE, PETYISTHBHBIE), KOTOPbIE 00ecreunBaoT (popMupoBaHue
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHHMIO U OCYLIECTBICHHUIO y4eOHOU AesTenbHO-
CTH.

Ilo3HaBaTe/IbHbIEC YHHMBEpPCAJIbHbIE yUeOHbIe eliCTBUS

ba3oBble Jjoruyeckue qeMcTBUA:

YMEHHMS HCIOJIb30BATh MPUEMBI JIOTHYECKOIO MBIIUIEHUS MPU OCBOEHHWM 3HAHWM: pac-
KpbIBAaTh CMBICI XMMUYECKUX TMOHATUHN (BBIAEIATHh UX XapaKTEpHbIE MPU3HAKHU, YCTAHABIHU-
BaTbh B3aNUMOCBA3b C }Ipyrl/IMI/I HOHSITHHMI/I), HUCITIOJIB30BATh ITOHATUSA OJI51 O6’B${CHGHI/I${ OTIOCIIb-
HBIX (DaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS M KPUTEPUH ISl KIIACCU(PUKALNN XUMHUECKUX



BEIIECTB M XMMHMYECKHX PEAKIMi, YCTaHABJIMBAaTh MPUYMHHO-CICICTBCHHBIE CBSI3U MEXITY
00BEKTaMU U3YUYEHHsI, CTPOUTD JOTMUYECKHE pacCyKIAeHUs (MHIYKTUBHBIC, AEIyKTUBHBIC, IO
aHaJIOTUH ), 1€1aTh BBIBOABI U 3aKIIIOYECHHUS;

yYMEHUE IPUMEHSTh B IPOLIECCE MO3HAHMS MOHATHS (IIPEIMETHBIE U METAIpPEAMETHBIE),
CHUMBOJIMUYECKHE (3HAKOBbIE) MOJEINH, MCIOJIb3yeMble B XMMHUHU, IPeoOPa30BbIBATH LIMPOKO
pUMEHSEMbIE B XUMHUH MO/ICIbHBIC MPEICTABICHUS — XUMHUECKUI 3HAK (CHMBOJI DJIEMEHTA),
XuMHu4eckas (opMyna M ypaBHEHME XHMMUYECKOH peakuu — TpH peleHHH YydeOHO-
IIO3HABATENBHBIX 3314, C Y4ETOM ITHX MOJAEJIbHBIX MPEICTaBICHUI BBIBIATh U XapaKTepH-
30BaTh CYILECTBEHHbIE NMPU3HAKU U3y4aeMbIX OOBEKTOB — XMMHMUYECKUX BELIECTB U XMMHYE-
CKUX pEeaKIUi, BEIBIATE O0IIME 3aKOHOMEPHOCTH, IPUYMHHO-CJIEICTBEHHbIE CBA3H U NIPOTH-
BOpEYHs B M3y4aeMbIX IPOIeccax U SIBICHUSX.

Ba3oBble ncciaegoBaTe/bcKue eiiCTBUS:

YMEHHUE HUCII0JIb30BaTh MIOCTaBIEHHBIE BOIIPOCHl B KAUECTBE MHCTPYMEHTA IO3HAHUS, a
TaKXe B KaueCTBE OCHOBBI JUIsl JOPMHUPOBAHUS TUIIOTE3bI 110 IPOBEPKE MPABUIBHOCTH BBICKA-
3bIBAEMBIX CYXJICHUI;

IpUOOpETEHUE OMbITa MO IIAHUPOBAHUIO, OPTaHU3ALMU U MPOBEACHUI0 YUYEHUUECKUX
HKCIEPUMEHTOB, YMEHHE HAOIIOATh 32 XOJIOM IPOIecca, CaMOCTOSTEIFHO MPOTHO3UPOBATh
€ro pe3ynbTaT, GOpMYIHPOBATH 0OOOMIECHHS M BBHIBOABI MO PE3yJIbTaTaM MPOBEAEHHOTO OIIbI-
Ta, UCCIIEZI0BAHMs, COCTABIIATh OTUYET O MPOJieIaHHOo padoTe.

PabGora ¢ undopmanmeii:

yMEHHUE BBIOMPATh, AHATH3UPOBATH U HHTEPIPETHPOBATH HH(POPMAIHMIO PA3THIHBIX BU-
JI0B ¥ (hOpM MIPEICTABICHHS, MTOJIy4aeMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYISpHAS JIH-
TepaTypa XUMHYECKOTO COJIEPKaHus, CIIpaBOUHbIe T0coOus, pecypcbl HTEepHETa), KpuTHUe-
CKH OLIEHMBATh IPOTUBOPEUMBYIO  HEAOCTOBEPHYIO HH(DOPMAIHIO;

yYMEHHUE NPUMEHATh PA3JIMYHbIE METObI U 3aIPOCHI IIPH MOUCKE U 0TOOpe nH(pOopMaLUU
¥ COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIMMBIX JJIsl BBITIOJTHEHUS! YUE€OHBIX M MMO3HABATEIBHBIX
3a/1a4 ONpeAesEHHOro THIa, MPUOOPETEeHHE OIbITa B 00JACTH MCIOJb30BaHUS HH(pOpMalu-
OHHO-KOMMYHUKATHBHBIX TEXHOJOTHH, OBJIAJCHWE KYJIBTYpOH AaKTHBHOTO HCIOJIH30BAHUS
pa3INYHBIX MOUCKOBBIX CHUCTEM, CAMOCTOSITENIHO BbIOMpATh ONTUMAaNbHYIO (opMy Mpen-
CTaBJIeHHsI MH(OPMaIIMK U UIUTIOCTPUPOBATh pelIaeMble 3aJa4ul HECIOKHBIMU CXEMaMH, T1a-
rpaMMaMu, ApyruMu popMamu rpapuky U UX KOMOMHALMSIMU;

YMEHHME HCIOJIb30BaTh M aHAJIM3UPOBATh B MpoIecce y4eOHON M HCCIe0BaTeNbCKON
JEeSATEIIbHOCTH MH(POPMAIUIO O BIUSHUU IMPOMBIIIIEHHOCTH, CEIbCKOIO XO035HCTBA U TpaHC-
MIOPTa Ha COCTOSTHUE OKPY’KaIOIIeH IPUPOJHOM Cpeibl.

KoMMyHUKaTHBHBbIE YHHBepcaibHble Y4eOHbIe el cTBHA:

YMEHHMsI 33J1aBaTh BOIIPOCHI (B X0JIe Auanora u (Win) JUCKYCCUH) 110 CYILECTBY 00CyXk-
JaeMoi TeMbl, (OpMYyJIMPOBaTh CBOM MPEJIOKEHHUS] OTHOCUTENBLHO BBIMOIHEHUS TIPEJI0KEH-
HOM 3a/71a4M;

YMEHUS MPECTABIATH MOTY4YEeHHbIE PE3Yy/IbTaThl T03HABATEIBHOM JAEATEIbHOCTH B YCT-
HBIX U THUCbMEHHBIX TEKCTaX; JeJaTh MPE3eHTAIUI0 PE3Y/IbTaTOB BHIMOJIHEHUS XUMHUECKOTO
JKCIIepUMEHTa (J1a0OpaTOPHOIO OIBITa, JJAOOPaTOPHON pabOThl MO HCCIEIOBAHHMIO CBOMCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

yYMEHHMsI y4eOHOT0 COTPYJHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM MO3HaBaTENbHOM U
UCCIIEIOBATEIbCKON JESTEIbHOCTH MPH PEIIeHUH BO3HUKAIOIUX MPOOJieM Ha OCHOBE yuyéTa
OOIIMX MHTEPECOB M COTJIACOBAHMS MO3ULMHA (00CYXIeHHsS, OOMEH MHEHHSIMH, «MO3TOBBIE
HITYPMBbI», KOOPAWHAIMS COBMECTHBIX JEHCTBHM, ONpeielleHue KPUTEpUEB 1O OLIEHKE Kade-
CTBa BBIIOJIHEHHOHN pabOThI U JpyTHE).

PeryasiTUBHBIE yHHBepcaJIbHbIe yUeOHbIE TeiicTBHA:



YMCHHUEC CaMOCTOATCIIbBHO ONPCACIIATE HCIINU ACATCIIbHOCTHU, IUIAHUPOBATH, OCYIICCTB-
JSITh, KOHTPOJIUPOBATh U MPH HEOOXOIMMOCTH KOPPEKTHPOBATh CBOIO AEATEIBHOCTb, BBIOU-
paTth HambOosee rh(PeKTUBHBIE CIOCOOBI pelIeHUsT yUeOHbIX U MO3HABATEIBHBIX 3a/1a4, CaMo-
CTOSITENILHO COCTAaBJISITh MJIM KOPPEKTUPOBATh MPEUIOKCHHBIA AITOPUTM JCHCTBUIN TIPU BbI-
MIOJTHECHUU 33aJ]aHUi ¢ YYETOM IMOJyYSHHsI HOBBIX 3HAHWH 00 M3y4aeMbIX OOBEKTaX — Belle-
CTBaX M PEAKIUAX, OICHUBATH COOTBETCTBUE IMOJNYUYEHHOTO pPe3yJbTaTa 3asBICHHOW IIEIH,
YMCHUEC UCIIOJIB30BATh U AHAJIM3UPOBATH KOHTCKCTHI, IPCAJIaracMbIC B YCIIOBUU 3aI[aHHﬁ.

NPEIMETHBIE PE3YJIbTATDI

B cocraBe npeMeTHBIX pe3yNbTaToB [0 OCBOCHHIO 00s3aTEIbHOIO COJIEpIKaHMs, YCTa-
HOBJICHHOTO JJAaHHOM (enepanbHOi padoueil mporpamMMmoil, BBIJENSAIOT: OCBOCHHBIE 00ydaro-
MIMMUCS] HAYYHBIC 3HAHUS, YMEHHUS U CIIOCOOBI JACHCTBHM, cnenuduyeckue s IpeaMeTHON
obnacti «XUMUs», BUIBI ICSTEILHOCTH I10 MOJTYYCHUIO HOBOTO 3HAHMS, €r0 HHTEPIIPETALHH,
peoOpa30BaHHIO U MPUMEHEHUIO B PA3JINYHBIX YICOHBIX M HOBBIX CHTYAIIUSX.

K koHiy oOyuenus B 9 kjacce npeaMeTHbIe pe3yyibTaThl HA 0a30BOM YPOBHE JOJKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHHM:

® PaCKpbIBaTh CMbBICJI OCHOBHBIX XUMHYECKHX MOHSATHUN: XMMHUYECKHI AJIEMEHT, aTOM,
MOJIEKYJIa, MOH, KaTUOH, aHUOH, ITPOCTOE BEILIECTBO, CJIOKHOE BEIIECTBO, BaJCHT-
HOCTb, 3JIEKTPOOTPULATEIIBHOCTh, CTEIIEHb OKHUCIICHUS, XUMHUYECKasl PEAKLHs, XHU-
MUYECKasl CBS3b, TEIIOBOW 3P (EKT peakiuu, MOJb, MOJSIPHBIH 00BEM, pacTBOP,
3JIEKTPOJIUTHI, HEIJIEKTPOJIUTHI, FJEKTPOIUTHYECKAS TUCCOLMAIMS, PEAKIIUH HOHHO-
ro oOMeHa, KaTajiu3aTop, XUMHYECKOE paBHOBECHE, OOpaTUMBIE U HEOOpaTUMBIE pe-
aKIMH, OKHCIHMTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIMU, OKUCIIHUTENIb, BOCCTAHOBU-
TeNb, OKUCJIICHHE W BOCCTAHOBJIICHHUE, AJUIOTPONHS, aM(OTEPHOCTh, XHUMHYECCKAs
CBs3b (KOBaJICHTHAs, HOHHAS, METAITMYCCKAs), KPUCTAIUIMYECKAs peréTka, KOppo-
3Usl METAJUIOB, CIUIABBI, CKOPOCTh XMMHMUYECKOM PEaKLMUU, MPEAEIbHO AOMYyCTUMAs
koHueHTpauus [1JIK BemecTsa;

® WJINTIOCTPHUPOBATHE B3aMMOCBA3b OCHOBHBLIX XHMHUYCCKHUX MIOHATHH H IIPUMCHSATH 3TU
IMOHATHS IPU OTIMCAHUU BCUICCTB U UX npeBpameHHﬁ;

® 1CII0JIH30BAaTh XUMHUUYECKYI0 CUMBOJIMKY JJISI COCTAaBJICHHS (DOPMYJ BEIIECTB U ypaB-
HEHHUI XUMUYECKUX PEAKIIHIL;

® OIIPEIENIATh BAJICHTHOCTh U CTENEHb OKHUCIIEHUsS XMMHUYECKUX DJIEMEHTOB B COCIAMHE-
HUSAX Pa3IMYHOrO COCTaBa, IIPUHAJICKHOCTh BEIIECTB K ONPEACIEHHOMY KIIacCy
coeuHEeHuH 1o (GopmynaM, BUJ XUMUUYECKOH CBS3U (KOBaJeHTHas, MOHHAs, MeTaJl-
JMYECKas) B HEOPraHMUECKUX COEIMHEHUSX, 3apsi/i MOHA 110 XUMHUYECKOH (opmyiie,
XapaxkTep cpelbl B BOJHBIX PACTBOPAX HEOPraHUYECKUX COCAUHEHUH, TUIl KPUCTAJI-
JINYECKOH PELIETKH KOHKPETHOTO BELIECTBA;

e packpbiBaTh cMbIch [lepuoanueckoro 3akona [[. 1. MenzaeneeBa u 1€MOHCTPUPOBATH
€ro NMOHMWMAaHWE: ONMHCHIBATh M XapaKTepu3oBaTh TabauuHyro dopmy Ilepuoamue-
CKOM CHCTEMbl XMMHYECKUX AJIEMEHTOB: pa3iuyarh MOHATHUS «TJIaBHAs MOArpymmna
(A-rpynma)» u «mobounas noarpynma (b-rpymma)», mansie U OonblINe TEPUOMIDI,
COOTHOCUTH 0003HAUEHUsI, KOTOPbIE UMEIOTCS B MEPUOANUECKON TaOIHIle, C YUCIIO-
BbIMH XapaKTCPUCTUKAMU CTPOCHHA aTOMOB XUMHYCCKUX 3JICMCHTOB (COCTaB u 3a-
psA sipa, obliee YUCIo 3JEKTPOHOB U PACIIpeieNICeHUE UX O 3JIEKTPOHHBIM CIIOSIM),



OOBSICHATH OOIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3JIEMEHTOB M UX COEIU-
HEHUH B IpeJenax MaJbIX IIEpUOAOB U IJIaBHBIX MOATPYII C YY4ETOM CTPOEHUS HUX
aTOMOB;

® KJIacCUPUIIMPOBATH XUMHUECKUE 3JIEMEHThI, HEOPraHUYECKUE BEIECTBA, XUMHUECKUE
peakuuu (10 YUCILy M COCTAaBY yYacTBYIOIIMX B PEAKLHUU BELIECTB, IO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEH OKUCICHHSI XUMUYECKUX AJIEMEHTOB);

® XapaKTepH30BaTh (ONMUCKHIBATh) OOIIME U crienupuIeckue XMMHUUECKUE CBOMCTBA MPO-
CTBIX M CIJIOKHBIX BELIECTB, IMOATBEPXK/as ONUCAHUE NTPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEaKLU;

® COCTaBJIATh YPABHEHUS AJIEKTPOIUTUYECKON NUCCOIMAIIMY KUCIIOT, IIeJIo4Yeii U coel,
MOJIHBIE M COKpalIEHHbIE YPaBHEHUS pEaklMii HOHHOrO oOMEeHa, ypaBHEHHUS peak-
WA, MOATBEPKIAIOIINX CYIIECTBOBAHUE TEHETUUYECKON CBA3M MEXKIY BEIIECTBAMU
Pa3JIMYHBIX KJIACCOB;

® PACKPBIBATh CYIIHOCTBH OKHCIIHUTCIBHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ MMoCPCaACTBOM
COCTAaBJICHUA 3JICKTPOHHOI'O 0ajaHca 3THUX peaKuHﬁ;

® [IPOrHO3UPOBATH CBOMCTBa BCUICCTB B 3aBUCUMOCTH OT HUX CTPOCHHUA, BOSMOKXHOCTU
MMPOTCKAHNA XUMHUYCCKUX npeBpameHHﬁ B PA3JIMYHBIX YCIIOBUAX;

® BEIYNCIIATH OTHOCUTEIIBHYIO MOJIEKYIISIPHYIO U MOJISIPHYIO MacChl BEILECTB, MACCOBYIO
JIOJTI0 XUMHUYECKOT'0 3JIEMEHTA 110 (hopMyIie COeIMHEHNS, MACCOBYIO JIOJIIO BELIECTBA
B PacTBOpE, IIPOBOJUTH PACUYETHI 10 YPABHEHUIO XUMUYECKOW PEaKIIUH;

® COOJIIOIaTh TIPaBUIIa TI0JIH30BAHUS XUMHUECKOM TIOCYJION ¥ J1a00paTOpHBIM 000pY/I10-
BaHWEM, a TaKXe TpaBmiia 0OpalleHus ¢ BEMECTBAMHU B COOTBETCTBHH C HHCTPYK-
[IUSMU 110 BBITTOJIHEHUIO JIAOOPATOPHBIX XUMHUYECKHUX OIMBITOB 10 IMOTYYCHHIO U CO-
OupaHuio ra3000pa3HBIX BEIIECTB (aMMHAaKa U YTIEKUCIIOTO ra3a);

® [IPOBOJIUTH PEAKLIMH, MTOJITBEPHKAAOIINE KaYeCTBEHHBIH COCTaB Pa3IMUHBIX BEIECTB:
pacrno3HaBaTh OIBITHBIM MYTEM XJIOpUA-, OPOMUI-, HOAUMI-, KapOoHaT-, pocdat-,
CHIIMKAT-, Cynb(]at-, THIPOKCUI-UOHBI, KATHOHBl AMMOHHUS ¥ MOHBI U3YYEHHBIX Me-
TaJIJIOB, IPUCYTCTBYIOIIME B BOJIHBIX PACTBOPAaX HEOPraHUYECKUX BEIECTB;

® [[PUMEHATH OCHOBHBIE OIEPALIMU MBICIUTEIBHON JEATEIBHOCTH — aHAJIU3 U CUHTES,
cpaBHEHHE, 000O0IIEHUE, CHUCTEeMAaTH3allMI0, BBISBICHUE MPUYUHHO-CIIEACTBEHHBIX
CBSI3€M — JUISl M3YYEHHUsI CBOMCTB BEIIECTB M XMMHUYECKHUX PEAKIMH, €CTECTBEHHO-
HAy4YHBIE METOJIbI MO3HAHUS — HAONIOZCHHUE, U3MEPEHHE, MOJICTHPOBAHUE, JKCIIe-
PUMEHT (peabHBIN U MBICTICHHBIN).

Temamuueckoe njiaanupoeanue.



HaumeHoBaHue pa3/ieioB U TeM KoandyecTBO 9acoB
Tema 1. Berectso. 5
Tema 2. Xumudeckasi peakiusi. 6
Tema 3. DiieMeHTapHbIE OCHOBBI HEOPTAaHUYECKOW XUMUHU. 9
[IpencraBieHus 00 OPraHNYECKUX BEIIESCTBAX.
Tema 4. MeToapl MO3HAHUS BEIIECTB U XUMUUYECKUX SIBJICHUIA. 11
DKCIEePUMEHTAIbHBIE OCHOBBI XUMHUU.
Tema 5. XuMus U )KU3HB. 1
TpenupoBounbiii Bapuant OI'D 2
Hroro: 34

KaJIeHIlapHO - TEMATHYECCKOC IIJIAHUPOBAHUE




Conep:xanue (pa3aeJibl, TeMbI)

Koan-
YeCcTBO
4acoB

Jdatbl nmpoBenenust

Ilnan

dakr

Tema 1. Bewecmeo.

5

Crpoenue atoma. CTpoeHHE IEKTPOHHBIX 000J0YEK
atoMoB nepBbIx 20 snmemeHTOoB Ilepumonmueckoi cu-
cremsl JI.11. Menaeneena.

1

Ilepuonnueckuit 3akoH u Ilepuoamueckas cucrema
xumuueckux 3nemeHToB .M. Menaeneesa. ['pynimbl u
nepuoapl. Ilepuonnueckoit cucrtembl. DU3MUECKHI
CMBICJI MTOPSAKOBOIO HOMEpPa XMMHUYECKOTO 3JIEMEHTA.
3aKOHOMEPHOCTU U3MEHEHHUS CBOMCTB 3JIEMEHTOB U UX
COCIMHEHHUI B CBs3M C MojoxxkeHuem B llepuoguue-
Ckoll cucreme xumuueckux snemeHtoB J[.M. MeHnnue-
JIeeBa.

BaneHTHOCTE XMMHYECKUX 3JIEeMEHTOB. CTEICHb OKHC-
JICHUA XUMHUYCCKUX 3JICMCHTOB.

4,5

ATOMBI M MOJIEKYJIBI. XHUMHUYECKHUH d11eMeHT. [IpocTeie
U CJIOKHBIE BelecTBa. OCHOBHBIE KJIACCHI HEOpPraHU-
YeCKHUX BenlecTB. HoMeHKIaTypa HEOpraHM4ecKux Co-
e INHEHUN.

Tema 2. Xumuueckasn peaxyus.

Xumuyeckas peakius. Y CJIOBHUS U MIPU3HAKKU TPOTEKa-
HUS XUMUYECKUX peakuuid. XMMUUYECKHE YPaBHEHHUSI.
CoxpaHeHre MacChl BEIIECTB NP XUMUYECKUX PeaK-
LUSX.

Knaccugukanus XuMHuecKux peakiuii o pa3In4yHbIM
MIPU3HAKaM: YHCIy U COCTaBY UCXOAHBIX U MOJyYEH-
HBIX BEUIECTB, U3MEHEHHUIO CTENIEHEN OKUCICHUS XU-
MUYECKHUX 3JIEMEHTOB, MOTJIOIIEHUIO U BBIIETICHUIO
SHEPIUH.

DNEKTPOIUTH U HEAJIIEKTPOIUTHI.
KaTtnonsl u aHMOHBI. DIEKTPOIUTHYECKAS TUCCOLIAA-
1USI KUCJIOT, TISJIOYEH 1 cosell (CpeHuX).

Peakniun noHHoro oOMeHa u YCJIOBUA UX OCYIICCTBIIC-
HUA.

10,
11

OKHCIUTEITbHO-BOCCTAHOBUTEILHBIC pCaKkuunu. Oxwuc-
JINTCJIIb 1 BOCCTAHOBHUTCIIb.

Tema 3. Dnemenmapnvie 0cH06bl HeOP2AHUYECKOTL
xumuu. Ilpeocmaenenus 06 opzanuueckux eeuje-
cmeax.

12

XHUMUYECKUE CBOKMCTBA MTPOCTHIX BEIMIECTB-METAJIOB.

13

XHWMHUYECKHE CBONCTBA MMPOCTBIX BCIICCTB-
HEMCTAJIJIOB.

14

XWMHYECKHE CBOMCTBA OKCHUIOB: OCHOBHBIX, aM(o-
TEPHBIX, KUCIOTHBIX.

15

XUMHYECKUE CBOMCTBA OCHOBAHU. XUMHUUYECKUE
CBOMCTBA KUCIOT.

16

XUMUYeCKHe CBOMCTBA coJIeil (CpeTHuX).

17

B3auMocBs3b pa3nuyHbIX KJIACCOB HEOPTraHUYECKUX
BEILIECTB.

18

yFJICBOI[OpO,Z[BI MNPpEACIILHBIC U HCIIPCACIIBHLIC: MCTAH,




9TaH, STUJICH, allCTHIICH.

19

Kucnopoacoaepxaiue BemecTa: CupThl (METaHOI,
ATaHOJI, TJINIIEPHH), KAPOOHOBBIE KUCTOTHI (YKCyCHAs
U CTEApUHOBAs!).

20

buonornueckn BaKHbIE BCIICCTBA: JKUPBHI, 6CJ'IKI/I, yr-
JICBOJHEI.

Tema 4. Memoovl noznanus éeuwiecme u xumuue-
CKUX A6/1eHUll. IKCREPUMEHMAIbHblEe OCHOGHL XU-
Muu.

11

21

[IpaBuna 6e30macHOM pabOTHI B IIKOJILHOM J1ab0paTo-
puu. Jlaboparopnast mocyna u obopynoanue. Pazme-
JICHHE CMECEH M OUMCTKA BEUICCTB.

22,
23

Omnpenenenue xapakTepa cpebl pacTBOpa KUCIOT U
iesIoueit ¢ MOMOIIbI0 UHIUKATOPOB. KauecTBen-
HBIC PEAaKLMU HAa HOHBI B PacTBOpE (XJIOpUA-, Cylbdar-
KapOOHAT-HOHBI, NOH aMMOHHUS). [Tomyuenue raz0006-
pa3HbIX BenlecTB. KauecTBEeHHbIE peakiuy Ha ra3000-
pasHble BelecTBa (KUCIOPOA, BOAOPO/I, YIIIEKUCIBIHA
ra3, aMMHaK).

24

HOJ'Iy‘leHI/IC " U3YyUCHUC CBOMCTB HU3YYCHHBIX KJIaCCOB
HCOPIraHNYCCKUX BCIICCTB.

25,
26

[IpoBenenue pacueToB Ha OCHOBE (POPMYI U ypaBHe-
HHI peaKluii.

27

Brrancnenuns maccoBoit JOJIM XUMHYCCKOI'O DJICMCHTA
B BCHICCTBC.

28,
29

Beruncienus MaccoBO# 10JIM pacTBOPEHHOTO Belle-
CTBa B pacTBOpE.

30,
31

BrruncieHne KoIu4ecTBa BEIECTBA, MAaCChl HIIH 00b-
€Ma BEIIECTBA M0 KOJIMYECTBY BEIIECTBA, MAcCE WIIN
00BEMY OJIHOTO M3 PEareHTOB WJIH MPOIYKTOB peak-
105058

Tema 5. Xumusa u rncuszno.

32

[TpoGemb 6e30MacHOTO UCTIONH30BAHMS BEIIECTB U
XUMHYECKHUX PEAKIUN B MOBCEIHEBHOM )KU3HU. XUMHU-
YECKOE 3arpsi3HEHNE OKPYXKAIOIIEH CPEIBI U €T0 T10-
CIEACTBUS.

UYenoBek B MUpE BEILIECTB, MATEPUAIIOB U XUMUYECKUX
peaKkuuid.

33,
34

Tpenuposounslii Bapuant OI'D

Hroro:

34
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