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IMosicHUTEIbHAS 3aNIHCKA

PabGouas nporpamma kypca 11 kilacca cocraBiieHa Ha OcHOBE [IpHMeEpHON MpPOrpaMMbl CpPEIHEro
(momHOTO) O0IIET0 00pa3oBaHus MO XUMUHU (0a30BBI YpOBEHB); 00pa30BaTEILHOTO CTAHIAPTa CPEIHETO
(mosHOTO) OOIIEro oopazoBaHus Mo xuMuH, ¢ ucnosibzoanueM YMK O. C. I'abpuensina.

OCHOBHBIMHA HpO6JIeMaMI/I XUMHHU ABJIAKOTCA U3YUCHUE COCTaBa U CTPOCHU A BCIICCTB, 3aBUCUMOCTU UX
CBOMCTB OT CTPOEHHUS, KOHCTPYMPOBAaHHE BEUIECTB C 3aJaHHBIMA CBOMCTBAMH, HCCIICIOBAHUE
3aKOHOMEPHOCTEH XMMHUYECKHMX IPEBPAIECHUNA W ITYyTEW YNPABICHHWS MMM B LEIAX IOJYyYEHHs BELIECTB,
MaTepuasioB, sHepruu. [loaToMy, Kak Obl HM pa3IMYaINCh aBTOPCKUE MPOTPAMMBI U YI€OHUKH 1O TIyOuHE
TPAaKTOBKHM H3y4aeMbIX BOIIPOCOB, HMX Yy4eOHOE COJepXKaHHWEe JOJDKHO 0a3sMpoBaThCs Ha COJCPIKaHUHU
MPUMEPHON MPOTPaMMBI, KOTOPOE CTPYKTYpPUPOBAHO MO MATH Ojokam: MeToapl TMO3HAHUS B XUMHH;
TeOpeTI/I‘-ICCKI/Ie OCHOBBI XUMUH, HeOpFaHI/ILIeCKaSI XUMUA, OpFaHI/I‘IGCKafl XUMUA, XUMHSA U )KU3HD.

HN3yuyenue xumum B crapuieid mkojge B 11 kiacce Ha 6a30BOM YpOBHe HANPABJIEHO HA JIO0CTHKEHHE
CJICAYIOIIMX LeJIei:

H3yuenue xumuu 6 cmapuieii wiKone Ha 6A3060M ypo6He HANPAGIEHO HA OOCHMUMICEHUE CTIE0YIOULUX
yenei:

® 0CBOCHME 3HAHUI O XUMHYECKOMN COCTAaBJIAIONIEH €CTECTBEHHO-HAYYHON KapTHUHBI MUPA, BAXKHEUIIINX
XUMUYECKUX MOHATHUAX, 3aKOHAX U TEOPHSIX;

¢ OBJIA/ICHUEC YMCHMSIMHU IIPUMCHATH IIOJYYCHHBIC 3HAHUA JJIA 00BICHEHUS pa3H006p33HBIX
XUMHYECKUX SIBJIICHUH W CBOICTB BCIICCTB, OUCHKHN POJIM XMMHUHU B Pa3BUTUN COBPEMCHHBIX TEXHOIOTHH 1
IMOJIYYCHHHU HOBBIX MaTCpHaIOB,

e pa3zBUTHe TIO3HABATENbHBIX HWHTEPECOB M HMHTEUIEKTYaJIbHBIX CIHOCOOHOCTEH B Ipolecce
CaMOCTOSITEILBHOTO MPHOOpPETEeHUS! XMMHUYECKUX 3HAHUW C HCIOJIb30BAHMEM pA3IUYHbIX HCTOYHUKOB
uH(pOopMalLUY, B TOM YHCIIe KOMIbIOTEPHBIX;

® BOCIIMTAHHUE Y6G}K,£[6HHOCTI/I B TIO3UTHUBHOHU POJIM XUMHUHU B XKH3HHU COBPEMCHHOI'O O6H_ICCTBa,
HeO6XOI[I/IMOCTI/I XUMHUYECKH I'PaMOTHOI'0O OTHOHICHUA K CBOEMY 3I0OPOBBIO 1 Opr>KﬂI-OH.I€I71 cpeac,

e IpUMMeHeHHe MOJyYeHHbIX 3HAHMHA M yMeHHWil i1 O€301acHOTO HCIIOJIb30BAaHUS BEIIECTB H
MaTepuajgoB B OBITYy, CEIbCKOM XO3sAHMCTBE W Ha TPOW3BOJICTBE, PEUICHUS TNPAKTHYCCKUX 3a1ad B
MOBCETHEBHOW JKU3HH, TIPEAYNPEIKACHUS SIBJICHUN, HAHOCSIINX BPE 3J0POBBIO YEJOBEKA M OKPYXKAIOIIEH
cpene.

MecTto npeaMera B yueOHOM IIaHe:
CornacHo yuyeOHOMY IIaHy Ha u3ydeHue xumuu B 11 kiacce otBoautca 34 daca (1 yac B Heneno).
KoHTpospHBIX paboT — 2 yaca, IpakTUYEeCKUX paboT — 2 Jaca.



Il1aHupyeMblie pe3yJabTaThl

JIuunocmmnule pesynomamot.

1) B yennocmmuo-opuenmayuonnol cgepe - 4yBCTBO TOPIOCTU 32 POCCHUHCKYI0 XMMHUYECKYIO HAYKY,
r'yMaHW3M, OTHOIICHHE K TPYAY, HeJIeyCTPEMIICHHOCTD;

2) B mpyoosoli cgepe - TOTOBHOCTH K OCO3HAHHOMY BBHIOOPY JHaJIbHEWIIEH 0Opa3oBaTEIILHOW U
npohecCHOHATbHON TPACKTOPHH;

3) B noswasamenvHou (KOCHUMUBHOU, UHMELIeKMYalbHol)chepe - YMEHHE VIPABIATH CBOCH
MO3HABATEIBHOM JIEATETHHOCTBHIO.

Memanpeomemmnsie pe3ynbmamsl OCBOCHUS BBITYCKHHUKAMH CPETHEH MIKOJBI MPOTPaMMBI 10 XUMHUHU
SIBJISTFOTCSI:

1) ucnonp30BaHUE YMECHHUI W HAaBBIKOB PA3JIMYHBIX BHJIOB ITO3HABATEIHLHON JACSATEIHLHOCTH, PUMEHCHHE
OCHOBHBIX METOJIOB ITO3HaHUS (CUCTEeMHO-WH(MOPMAIIMOHHBIN aHalM3, MOJCITUPOBAHUE) IS W3yUeHUs
Pa3IMYHBIX CTOPOH OKPYXKAIOIIEH NEHCTBUTEIBLHOCTH;

2) WCHOJB30BAaHUE OCHOBHBIX HMHTEUICKTYAJLHBIX OIepamuii: (OpMyTUpPOBAHHE THUIIOTE3, aHAIU3 U
CUHTE3, CpaBHEHHUE, 00OOINECHNEe, CHCTEMAaTH3allus, BBISBICHUE MPHYUHHO-CICICTBEHHBIX CBS3CH, TOHUCK
aHaJIOTOB;

3) yMeHHe TeHepUPOBATh UJCH U ONIPEACIATH CPECTBA, HEOOXOIUMBIC JIISI KX PeaTH3alIiy;

4) yMeHUE ONPEIeISITh SN U 33191 JISATEIIbHOCTH, BEIOUPATh CPEICTBA PeATU3AIIAH IISITU U IIPUMCHSITH
WX Ha MIPAKTHKE;

5) HCMoNIb30BaHKE PA3TUYHBIX MCTOYHHKOB IS MOJYYCHHS XMMHUYECKOH HH(OpMAIHK, MOHUMAaHUE
3aBUCHMOCTH COJICpXKaHUS ¥ (POPMBI TIPEICTABICHNS HH()OPMAIINH OT IeJIe KOMMYHUKAIIMK U ajpecaTa.

B obnactu npeomemmnwvix pezynromamog W3ydeHHE XUMHH TMPEAOCTABISET YYEHUKY BO3MOXKHOCTh
HAy4YUThCS:

1) B nosnasamenvroil chepe:

Ha 6a3080M yposHe

a) laBaTh ONpeAeTeHUS U3yYCHHBIM MOHSITHSIM;

0) omuChHIBaTH JIEMOHCTPALIOHHBIE U CAMOCTOSTEIHHO MPOBEIECHHBIE 3KCIIEPUMEHTHI, UCHOIB3YS AJIs
3TOTO €CTECTBEHHBIN (PYCCKH, POIHOI) A3bIK U S3bIK XUMUU;

B) OOBSICHATH CTPOCHHE U CBOMCTBA M3YUYEHHBIX KJIACCOB HEOPraHUYECKUX U OPTaHUYECKUX COCIMHEHU;

T') KJIacCU(UIIUPOBATh U3YUCHHBIC OOBEKTHI U SIBJIICHHUSI;

1) HaOIIOaTh JAEMOHCTPUPYEMbIE U CAMOCTOSITENIHO MPOBOAMMBIC ONBITHI, XUMHUYECKUE PEaKIuH,
MPOTEKAIOIIKE B IPUPOJIE U B OBITY;

€) UCCIIeJIOBaTh CBOMCTBA HEOPTaHUYECKUX U OPTraHMUYECKUX BEIIECTB, ONPEAEATh UX MPUHAICKHOCTD
K OCHOBHBIM KJIacCaM COEJIMHEHU;

k) 00001aTh 3HaHHWS U JelaTh OOOCHOBAaHHBIE BBIBOJBI O 3aKOHOMEPHOCTSX WM3MEHEHHsI CBOMCTB
BEIIECTB;

3) CTPYKTypUPOBaTh yueOHYIO HH(OPMAIIHIO;

1) UHTEPIpPETUPOBaTh MH(OPMAILHIO, MOJYYCHHYIO U3 JAPYIrUX HCTOYHUKOB, OLICHUBATHh €€ HAYYHYIO
JIOCTOBEPHOCTE;

K) OOBSCHATh 3aKOHOMEPHOCTH IMPOTEKAHUS XMMHUYECKUX PEaKIUi, MPOrHO3UPOBATh BO3ZMOXKHOCTh HUX
MPOTEKAHUS HAa OCHOBE 3HAHUI O CTPOSHHH BEILIECTBA M 3aKOHOB TEPMOJMHAMHUKHY;

) OOBACHATH CTpOEHHE aToMOB dieMeHToB [-IV mepuoma ¢ HCMONBb30BaHHEM 3IEKTPOHHBIX
KOH(UTypaiuii aToMOB;

M) MOJEIHPOBATh CTPOEHHE MPOCTEUIINX MOJEKYI HEOPTraHMYECKUX M OPraHWYeCKUX BEIECTB,
KpPHUCTAIJIOB;

H) TIPOBOJIUThH PACUYETHI IO XUMUUYECKUM (HOpMyNaM U ypaBHEHUSIM;

0) XapaKkTepHu30BaTh U3yYCHHBIE TEOPHH,

1) CAaMOCTOSITENILHO JA0OBIBaTH HOBOE NIl ce0si XMMUYECKOe 3HAHME, UCTIONB3YSl JJIS STOTO JOCTYITHBIE
WCTOYHUKU WH(OPMALINY;

Ha yZJZy6]Z€HHOM yposrne — TPCGOBaHI/IH K IpCAMETHBIM pPE3yJIbTaTaM OCBOCHUA yTJ'IYGJ'IeHHOFO KypCa XUMUHU
BKJIFOYArOT Tpe6OBaHI/IH K pe3yjibTaTaM OCBOCHUSA 0a30BOro KypcCa U JOMOJIHUTCIILHO OTpaXXaroT:



1) chopMHUPOBAHHOCTH CHCTEMBI 3HAHUN 00 OOLIUX XUMHUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TCOPUSX;

2) chopMHPOBAHHOCTH YMEHHUI UCCIIEIOBATh CBOMCTBA HEOPraHUYCCKUX U OPraHUYECKUX BEIICCTB,
OOBSCHATH 3aKOHOMEPHOCTH MTPOTEKAHUS XUMUUYECKUX PEAKIUH, POTHO3UPOBATH BO3MOKHOCTh HX
OCYLIECTBIICHUS;

3) BiIa/icHHE YMCHUSMH BBIIBUTATh THIIOTE3bl HA OCHOBE 3HAHUI O COCTaBe, CTPOCHUU BEIIECTBA U
OCHOBHBIX XUMHUYECKUX 3aKOHAX, IPOBEPSITh UX IKCIIEPUMEHTAIILHO, (POPMYIINPYS LIETb U CCIIEI0BAHUS;

4) BJIAICHUC MCTOJaMH CaMOCTOATCIIBHOTO IIJIAHUPOBAHUSA U IIPOBCACHUSA XUMHUYCCKUX SKCIICPUMECHTOB C
coOIII0IeHrEM TIpaBUI Oe3011acHOM pabOTHI C BelecTBaMU M 1a00paTOPHBIM 000PYI0BAHUEM;
c(OPMHUPOBAHHOCTH YMEHHI OTIMCAHUS, aHATTN3a M OIICHKH JJOCTOBEPHOCTH MOJYYEHHOTO PE3ybTara;

5) chopMHPOBAHHOCTH YMEHHI ITPOTHO3UPOBATD, AHATTM3UPOBATH U OIICHUBATH C MO3UIMHA YKOJOTHUSCKOM
0€301aCHOCTH MOCIEICTBHSI OBITOBOM M MTPOM3BOJICTBEHHOM JIESATEILHOCTH YEJIOBEKa, CBI3aHHOM C
nepepaboTKOMN BEIIECTB.

2) B YyeHHOCMHO-0OpUEeHMAYUOHHOU chepe - TPOTHO3UPOBATh, AHAIU3UPOBATh U OLIEHUBATh MOCIIEICTBUS
JUISL  OKPY)KAroIIeH cpeapl OBITOBOM M TMPOWU3BOACTBEHHOW JEATEIHHOCTH UYEJIOBEKAa, CBSI3aHHOW C
nepepaboTKOM BEIIECTB;

3) B mpyoosoii cghepe - CaMOCTOSITENHHO ITUIAHUPOBATH M TPOBOJUTH XUMUYECKUM DKCTIIEPUMEHT,
coOiroas npasuia 0e30macHOi paboThI C BELIECTBAMU U JTAOOPATOPHBIM 000PYI0BaHUEM;

4) B chepe husuueckoii Kynbmypel - 0Ka3bIBaTh MEPBYIO MOMOILb MIPU OTPABICHUSIX, OKOTax U APYTUX
TpaBMax, CBA3aHHBIX C BEUIECTBAMH U J1a00OpaTOPHBIM 000PYAOBAHHUEM.

BbINMyCKHUK HAYYHUTCS:

® XapaKTepU30BaTh OCHOBHbBIE METO bl IO3HAHUS: HAOIIOIEHUE, U3MEPEHUE, IKCTIEPUMEHT;

® OIKCHIBATh CBOMCTBA TBEP/BIX, )KUJIKUX, FA3000pa3HbIX BEIIECTB, BBIJCISS UX CYIIECTBEHHbIE PU3HAKH;
® PacKphIBaTh CMbICII OCHOBHBIX XUMHUYECKUX MOHATHI «aTOM», «MOJIEKYNa», «XMMHUUECKUN AJIEMEHT,
«IIPOCTOE BEIIECTBO», «CJI0KHOE BEILIECTBOY, «BAJICHTHOCTDY, «XUMHUYECKAs pEaKLUs», UCTIOIb3Ys
3HAKOBYIO CUCTEMY XUMHH;

® PacKphIBaTh CMBICII 3aKOHOB COXPaHEHHUSI MacCChl BEIIECTB, TOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYISPHON
TEOpUH;

® pa3nuyaTh XMMUYECKHUE U (U3NYECKUE SBICHUS,

® Ha3bIBATh XUMUYECKHUE SIIEMEHTHI;

® OIpe/IeNsATh COCTaB BEIIECTB M0 UX popMyIam;

® OIpe/eNsITh BAIGHTHOCTh aTOMA AJIEMEHTA B COCAMHEHUSIX;

® OMpeeNsaTh TUIl XUMHUECKUX PEaKInii;

® Ha3bIBATh MPU3HAKU U YCIOBHS MPOTEKAHUSI XUMHUUECKUX PEaKLUii;

® BBISIBJIATH TPU3HAKH, CBUIETEIHCTBYIONIUE O MPOTEKAHUU XUMUYECKOM PEaKIuu Py BHITIOJTHEHUH
XMUMHYECKOTO OTIbITA;

® COCTaBJIATH POPMYIBI OMHAPHBIX COCTUHEHHIA;

® COCTaBJISITh YPAaBHEHUSI XUMUUECKUX PEaKLIUii;

e coOmoIaTh paBuiia 6€30MacHOM paboOThI MIPH MPOBEACHUH OIBITOB;

® T10JIb30BATHCS JIAOOPATOPHBIM 000PYIOBAaHUEM H MOCYIOH;

® BBIYKCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEILIECTB;

® BBIUMCIISITH MAaCCOBYIO JIOJIFO XMMHUYECKOTO AJIeMEHTa 10 (hopMylie COeTUHEHUS;

® BBIUMCIISITH KOJMYECTBO, 00bEM MIIM MacCy BEIIECTBA M0 KOJIHYECTBY, 00bEMY, Macce peareHTOB WIN
MPOJYKTOB PEAKIINH;

® XapaKTepu30BaTh (PU3MUECKHE U XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPO/1a U BOJIOPOJIA;
® TI0JTy4aTh, COOUPATh KUCIOPO U BOJAOPO/I;

® pacro3HaBaTh OMBITHBIM MyTEM ra3000pa3HbIe BEUIECTBA: KUCIOPOI, BOJOPOI;

® PAcKpbIBaTh CMBICI 3aKOHA ABOTA/IpO;



® PacKpbIBaTh CMBICH MOHATUH «TETI0BOH 3(h(HeKT peakum», «MOJSPHBIA 00BEM»;

® XapaKTepu30BaTh PU3MUECKHE U XUMUYECKNE CBOMCTBA BOBI;

® pacKphIBaTh CMBICII IOHSTHS «PACTBODPY;

® BBIUUCIISITH MAaCCOBYIO JIOJIFO PACTBOPEHHOIO BELIECTBA B PACTBOPE;

® [IPUTOTOBJIATH PACTBOPBI C OIPEAEICHHON MAaCCOBOM JI0JIEW paCTBOPEHHOIO BEILECTBA;

® Ha3bIBaTh COEJAMHEHNUS NU3YUYEHHBIX KIACCOB HEOPraHUUECKUX BEILECTB;

® XapaKTepU30BaTh (PU3MUECKHE U XUMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKUX BEIIECTB:
OKCHIO0B, KHCJIOT, OCHOBaHHI, COJICI,;

® OIpeEATh NPUHAAIEKHOCTD BEIIECTB K ONIPE/IEIICHHOMY KJIaCCy COEIMHEHUM;

® COCTaBIATH (POPMYJIBI HEOPTAaHUUECKUX COCTMHEHUI M3yU4EeHHBIX KJIACCOB;

® [IPOBOJIUTH OTIBITHI, HOATBEPKIAAIOIINE XMMUUYECKHE CBONCTBA U3YUEHHBIX KJIACCOB HEOPIaHUUYECKUX
BEILECTB;

® pacro3HaBaTh OIBITHBIM IIyTEM PAaCTBOPHI KUCIIOT U LIEI0YEH 110 U3MEHEHHUIO OKPAaCKH MHAUKATOPa;
® XapaKTepU30BaTh B3aMOCBSA3b MEXK/y KJlacCaMH HEOPraHUYECKUX COETUHEHUI;

e packpbiBaTh cMbIch [lepuoanueckoro 3akoHa [[.11. MenneneeBa;

® OOBSICHATH PU3NUECKHUI CMBICII AaTOMHOTO (TIOPSIIKOBOT0) HOMEPA XMMHYECKOIO JIEMEHTa, HOMEPOB
rpynnsl ¥ nepuoja B nepuoanyeckon cucreme J1.11. Menneneesa;

® 0OBSICHATH 3aKOHOMEPHOCTH U3MEHEHHSI CTPOCHHUSI aTOMOB, CBOMCTB JIEMEHTOB B MpeJiesiax MaJlbIX
MEPHOJIOB U TJIABHBIX MOJIPYIIIL;

® XapaKTepU30BaTh XMMHUECKHUE AIEMEHTHI (0T BOAOPO/A /10 KaJlbIIMsI) HA OCHOBE MX MOJIOKEHUS B
nepuoandeckoit cucreme /.M. MenaeneeBa n 0coOOEHHOCTEH CTPOCHHS X aTOMOB;

® COCTaBJISITh CXEMBI CTPOEHHUS aTOMOB NIepBhIX 20 anemMeHToB nepuoandeckon cucrems! .M. Menneneesa;
® PacKphIBaTh CMBICI OHSITHH: «XUMHUYECKAsI CBSI3bY», «dIEKTPOOTPHUIIATEILHOCTDY;

® XapaKTepU30BaTh 3aBUCUMOCTb (PU3NYECKUX CBOMCTB BEIIECTB OT TUIIA KPUCTAIIMUECKON PELIETKH;
® ONPEEIATh BUJ XUMHUECKON CBSA3M B HEOPraHUYECKUX COEUHEHUSAX;

® 1300paXkaTh CXeMbI CTPOECHUS MOJIEKYJI BEIIECTB, 0OPa30BAHHBIX PAa3HbIMU BUAAMU XUMHUECKUX CBSI3EH;
®pPACKpPHIBATh CMBICI MOHATUH «HOHY», «KATUOH», «QHHUOHY, «AJIEKTPOJIUTBD?, «HEINEKTPOIUTHI,
«QIIEKTPOJIUTHYECKAS JUCCOLHALIUAY, KOKUCIIUTEIIbY, «CTETIEHb OKUCICHUS» «BOCCTAHOBUTENbY,
«OKHUCIIEHUE», «BOCCTAHOBJIICHUE;

® OIPEEIATh CTENIEHb OKHCICHHs aTOMa 3JIEMEHTA B COEIMHEHUN;

® PacKpbIBaTh CMBICI TEOPUH IEKTPOIUTUYECKON TUCCOLUALINN;

® COCTABJISTh YPAaBHEHMSI AEKTPOJIUTUYECKON TUCCOLUALMN KUCIIOT, IEI04eH, CoJeH;

® 00BACHATH CYLIHOCTh IIPOLIECCA WIEKTPOIUTUYECKON IMCCOLUALNN U PEAKIIMA HOHHOIO OOMEHa;

® COCTABJIAThH [OJIHBIE M COKPALLEHHbIE HOHHBIE YPABHEHUS peakui 0OMeHa;

® OIPEEIATh BO3MOKHOCTh IPOTEKAHUS peaKkL1ii HOHHOro oOMeHa;

® [IPOBOAUTH PEAKIMH, NOATBEPKIAI0IINE KAUeCTBEHHBIN COCTAB Pa3IMYHbIX BEIECTB;

® ONPEEIATh OKUCIUTENb U BOCCTAHOBUTENb;

® COCTaBJIATh YPAaBHEHMsI OKUCIIUTEIIbHO-BOCCTAHOBUTENBHBIX PEaKIIHii;

® Ha3bIBaTh (DAKTOPHI, BIUAIOLINE HA CKOPOCTh XMMHUYECKON PEaKLUy;

e KIacCU(PULUUPOBATh XUMUUECKUE PEAKIIMU IO PA3IUYHBIM [TPU3HAKAM;

® XapaKTepU30BaTh B3aUMOCBS3b MEX]y COCTABOM, CTPOEHHEM U CBOMCTBAMM HEMETAILIOB;

® [IPOBOJUTH OMBITHI MO MOJYYEHUIO, COOMPAHUIO U U3YUEHUIO XUMHUYECKUX CBOMCTB ra3000pa3HbIX
BEIIECTB: YIVIEKUCIIOTO ra3a, aMMHaKa;

® pacro3HaBaTh OMBITHBIM IyTE€M I'a3000pa3HbIe BELIECTBA: YIIIEKUCIbII ra3 1 aMMHUaK;

® XapaKTepU30BaTh B3aUMOCBSA3b MEXK]y COCTABOM, CTPOCHHEM U CBOMCTBAMM METAJLJIOB;

®HAa3bIBATh OPraHUYECKHE BELIECTBA M0 UX pOpMyIe: MeTaH, 3TaH, STUJICH, METaHOJI, 3TaHOJ, TJIUIEPHH,
YKCYCHasl KHCIIOTa, aMUHOYKCYCHasl KMCIIOTa, CTEApUHOBAsl KMCIIO0Ta, OJIEMHOBAs KUCIIOTA, TJIFOK034;

® OLIEHUBATH BIMSHUE XMMHUECKOTO 3arpsI3HEHUS OKPYXKAIOIIEeH Cpesibl Ha OPraHu3M YelIOBEKA;

® 'PaMOTHO 00paIaThCsl ¢ BEIIECTBAMH B IOBCEAHEBHOM KU3HU

® OIIPENENATh BO3MOKHOCTD ITPOTEKAHUS PEAKIINII HEKOTOPBIX IIPEICTABUTENIEH OPraHUYECKUX BEIIECTB C
KHCIIOPOJIOM, BOJIOPOJIOM, METANIaMU, OCHOBaHHUSIMH, FaJIOT€HAMU.



e K1accu(pUIUPOBATh XUMUYECKHE SIIEMEHTHI HA METAIIJIbI, HEMETAJUIBI, SJIEMEHTBI, OKCHJIbI U THIPOKCH/IBI
KOTOPBIX aM(OTEPHBI, U HHEPTHBIC AIEMEHTHI (Ta3bl) JJIsl 0CO3HAHUS BAXKHOCTH YIOPSIOUYESHHOCTH HAYYHBIX
3HAHUI;

® pacKpbIBaTh CMbICI niepuoandeckoro 3akona .M. Menneneesa;

® OIKCHIBATh U XapaKTEPU30BaTh TAOTHUHYIO POPMY MEPHOTUIESCKON CUCTEMbI XUMUYECKUX DJIEMEHTOB;

® XapaKTEepU30BaTh COCTAB AaTOMHBIX SIJIEP U PACIPECIICHUE YMCIIa JIEKTPOHOB IO 3JIEKTPOHHBIM CIIOSIM
aTOMOB XHUMHUYECKHX JIEMEHTOB MaJIbIX MEPUOJIOB TIEPUOTUICCKON CUCTEMBI, a TAK)KE KIS U KaJIbIIHS;

® Pa3IM4aTh BUIbl XUMHUYECKOU CBSI3M: HOHHYIO, KOBJICHTHYIO MOJISIPHYIO, KOBAJICHTHYIO HETIOJISIPHYIO U
METaJUTMYECKYIO;

® 11300pakaTh IEKTPOHHBIE (JOPMYJIBI BEIIECTB, 00PA30BAHHBIX XUMHYECCKUMH CBSI3MHU PA3HOTO BUIA;

® BHISIBIISITH 3aBUCHMOCTh CBOMCTB BEILIECTBA OT CTPOEHUS €r0 KPUCTAJUITMUECKON perieTky (MOHHOM,
aTOMHOM, MOJIEKYJISIPHOM, METaJUINYECKO);

® XapaKTepPU30BaTh XUMHUYECKUE DJIEMEHTHI U UX COSMHEHHUS Ha OCHOBE TOJIOKEHHUSI DJIEMEHTOB B
MEPUOANYECKOM CUCTEME U 0COOCHHOCTEN CTPOCHHUS UX aTOMOB;

® OMMKCHIBATh OCHOBHBIE MIPEANOCHUIKH OTKpbITHs J[. M. MeHieneeBbIM NeproIu4ecKoTo 3aK0Ha U
MEPUOANYECKON CUCTEMBbl XUMHUYECKUX 3JIEMEHTOB 1 MHOTOOOPa3HYI0 HAYYHYIO JACSITEIBHOCTh YIEHOTO;

® XapaKTEepU30BaTh HAYYHOE M MUPOBO33PEHUYECKOE 3HAUECHUE TTEPUOIUUECKOT0 3aKOHA U TIEPUOTUIECKOI
cucTeMbl Xumuueckux semMenToB .M. Meneneena;

® 0CO3HABAaTh HAYYHBIC OTKPBITUS KaK PE3yJabTaT JUITUTEIBHBIX HAOIIOICHUM, OTTBITOB, HAYYHOW TTOJIEMHKH,
MPEOJI0JICHUS TPYAHOCTEN U COMHEHHUIA.

® OMPEEISITh TPUHAICKHOCTh HEOPTAaHNYECKUX BEIIECTB K OJTHOMY M3 N3YYCHHBIX KJIACCOB/TPYIIIL:
METaJUThl U HEMETAJUIBI, OKCHIBI, OCHOBAHUS, KUCIIOTHI, COJIH;

® COCTaBJISITH (DOPMYJIBI BEIIECTB 10 UX Ha3BAHMSIM;

® OIPEIENATh BAJIECHTHOCTh U CTETIEHb OKHMCIICHHSI 3JIEMEHTOB B BEILIECTBAX;

® COCTaBJIATH (POPMYJIbl HEOPraHUUECKUX COSAMHEHUHN MO BAJICHTHOCTSIM M CTEIIEHSM OKHCIICHUS
AJIEMEHTOB, a TaKXKe 3apsaM HOHOB, YKa3aHHBIM B TaOJUIIE PACTBOPUMOCTH KUCJIOT, OCHOBAHUM U COJIEH;
® 0OBSICHATH 3aKOHOMEPHOCTH U3MEHEHHS] PU3NYECKIX U XUMUYECKUX CBOMCTB MPOCTHIX BEILIECTB U HX
BBICIIMX OKCHJIOB, 00pa30BaHHBIX AJIEMEHTAaMU BTOPOTO U TPETHETO MEPHOIOB;

® Ha3bIBaTh OOIME XUMUYECKHE CBOMCTBA, XapaKTePHbIE JUIsl TPYII OKCHAOB: KUCIOTHBIX, OCHOBHBIX,
aM(dOTepHBIX.

® Ha3bIBATh OOIIME XUMUYECKIE CBOWCTBA, XapaKTepHbIE ISl KAXKJIOTO Kilacca BEIIECTB;

® IPUBOJUTH IPUMEPHI PEAKLIMI, TOATBEPKAAOIINX XUMUYECKHE CBOMCTBA HEOPTraHUYECKHUX BEILIECTB:
OKCHOB, KHCJIOT, OCHOBAaHHMH M COJICH;

® OIPEJENATh BEUIECTBO — OKUCIUTEND U BELIECTBO — BOCCTAHOBUTEIb B OKUCIUTEIBHO —
BOCCTAHOBUTEJIbHBIX PEAKLUAX;

® COCTaBJIATH DJEKTPOHHBIN OallaHC MO MPEII0KEHHBIM CXeMaM PeaKIuii;

® IPOBOJIUTH JIA0OPATOPHBIE OMBITHI, TOATBEPKIAIOIINE XUMUYECKHE CBONCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKHUX BEIECTB;

® IPOBOJIUTSH JIA0OPATOPHBIE OMBITHI 0 MOTYUYEHUIO U COOUPaHUIO Ta3000pa3HbIX BEIIECTB: BOJIOPO/Ia,
KHCJIOPO/1a, YIJIEKUCIIOr0 ra3a, aMMHUaKa; COCTABIISATh YPABHEHUS! COOTBETCTBYIOIINX PEAKIUN.
BpInyCKHUK NOJYYUT BO3MOKHOCTD HAYYUTHCH!

® BBIJBUTaTh U MPOBEPATH HIKCIIEPUMEHTAIBLHO TUIIOTE3bI O XUMUYECKHUX CBOMCTBAX BEIIECTB HA OCHOBE UX
COCTaBa U CTPOEHUS, UX CIIOCOOHOCTH BCTYIATh B XUMHUUYECKUE PEAKIIMH, O XapaKTepe U MPOayKTaxX
Pa3IMYHBIX XUMUYECKUX PEAKIIUIL;

® XapaKTepU30BaTh BEUIECTBA [0 COCTABY, CTPOCHUIO M CBOMCTBAM, YCTaHABIMBATh NPUUYUHHO -
CJIE/ICTBEHHBIE CBSI3M MEXK/1y TAaHHBIMU XapaKTEPUCTUKAMH BEIIECTBA;

® COCTaBJISITh MOJIEKYJISIPHBIE U MTOJIHbIE HOHHBIE YPABHEHUS IO COKPAILLEHHBIM HOHHBIM YPAaBHEHUSIM;

® IPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBISTH OKUCIUTEIBHBIE MM BOCCTAHOBUTENIBHBIE CBOHCTBA C
Y4€TOM CTENEHEW OKUCIIEHUS SJIEMEHTOB, BXOISIIUX B €I0 COCTAB;

® COCTaBJISITh YPaBHEHHUS PEAKIINIl, COOTBETCTBYIOLIUX MOCIEA0OBATENBHOCTH MIPEBPAIICHUI
HEOPraHMYECKHX BEILIECTB Pa3JIMYHBIX KJIACCOB;

® BBIJIBUTATh U MTPOBEPSTH IKCIIEPUMEHTAIBHO TUIIOTE3BI O PE3yabTaTaX BO3JICHCTBUS pa3InYHbIX (PAaKTOPOB
Ha U3MEHEHUE CKOPOCTU XUMUUYECKON PeaKilnu;



® 1CII0JIb30BAaTh MPUOOPETEHHBIE 3HAHUS JJIS1 SKOJIOTMYECKH IPAMOTHOTO MOBEICHHSI B OKPY>KaloIIel cpeae;
® 1CII0JIb30BAaTh MPUOOPETEHHBIE KITIOUEBbIE KOMIIETCHIIMY TPU BBIIOJHEHUN TIPOCKTOB M YU4EOHO-
MCCIIEI0BATENILCKUX 3aJ1a4 110 U3yYECHUIO CBOMCTB, CIIOCOOO0B MOJMYYCHHS U PACTIO3HABAHUS BEILIECTB;

® 00BEKTUBHO OLIEHUBATh HH(OPMAIIHMIO O BELIECTBAX U XUMUYECKUX MPOIECCAX;

® KPUTHYECKU OTHOCUTHCS K ICEBAOHAYYHOU MH(OpMAIMU, HEAOOPOCOBECTHOM peKiIaMe B CPEICTBAX
MaccoBO# HH(pOpMAIHH;

® 0CO3HABaTh 3HAYCHHE TEOPETUUECKUX 3HAHUM 10 XMMUH JIJIsl IPAKTUYECKOM 1eATEIbHOCTH YEI0BEKa;
® CO3/1aBaTh MOJIEIH U CXEMBbI JJISl PEUICHUs Y4€OHBIX U MI03HABATEIbHBIX 331a4;

MIOHUMAaTh HEOOXOIUMOCTb COOIOCHMSI IPEANUCAHNHN, IPEUIaraéMblX B UHCTPYKLUAX 110 HCHOJIb30BaHUIO
JIEKapCTB, CPEACTB OBITOBOM XUMUU U JIP.

® 0CO3HABaTh 3HAYEHHE TEOPETUUECKUX 3HAHUH JJIs IPAKTUYECKOH JIeATEIIbHOCTH YEI0BEKa,

® OIKCHIBaTh U3YYEHHbIE OOBEKTHI KAK CUCTEMbI, IPUMEHSISI JIOTUKY CUCTEMHOTO aHAJIN3a;

® [IPUMEHSATH 3HAHUS O 3aKOHOMEPHOCTSIX NEPUOUUECKON CUCTEMbl XUMHUYECKUX JIEMEHTOB JIJIs
0OBSICHEHUS U MPEABUICHNUS CBONCTB KOHKPETHBIX BEIIECTB;

® pa3BUBaTh MHPOPMAIIMOHHYIO KOMIIETEHTHOCTb [TOCPEJCTBOM YIIIyOJIEHUsI 3HAHUN 00 UCTOPUH
CTaHOBJIEHUS] XUMUYECKOW HAayKH, €€ OCHOBHBIX MOHATHH, NEPUOANUECKOTO 3aKOHA KaK OJHOTO U3
BAYKHEHIIINX 3aKOHOB MPUPOJbI, @ TAKIKE O COBPEMEHHBIX JOCTUKEHUSIX HAYKU U TEXHUKH.

® OOBSICHATH CYyTh XUMHUYECKHX ITPOLIECCOB;

® Ha3bIBaTh MPU3HAKU U YCIOBHS MPOTEKAHUSI XUMHUUECKUX PEaKLnii;

®yCTaHABJIMBATh MPUHAIIEKHOCTh XUMUYECKOHN peakIuy K ONpeAeICHHOMY TUITY 110 OJTHOMY U3
KJIaCCU(UIIMPOBAHHBIX PU3HAKOB: 1) MO YHMCITy ¥ COCTABY UCXOHBIX BEIIECTB U MPOJYKTOB PEaKIIUU
(peakuuu coeTMHEHUs, pa3IoKEHUs, 3aMeIlleHNs U 0OMeHa); 2) MO BBIJEIEHUIO WK MOTJIOIEHUIO TETIOTHI
(peakuuu SK30TepMHUUECKUE U SHIOTEPMUYECKHE); 3) [0 U3MEHEHHIO CTETIeHEH OKUCIIEHUSI XUMUYECKUX
3JIEMEHTOB (OKHCIUTEILHO-BOCCTAHOBUTENbHBIE PEAKIINK); 4) 10 00paTUMOCTH Ipoliecca (peakiuu
oOpaTuMbIe U HEOOpaTUMBIE);

® Ha3bIBaTh (DAKTOPBI, BIUAIOLINE HA CKOPOCTh XUMHUECKUX PEAKLUi;

® Ha3bIBaTh (DAKTOPHI, BIUAIOLIUE HA CMELICHUE XUMUYECKOTO paBHOBECHS;

® COCTABIISTh YPAaBHEHMS MIEKTPOIUTUYECKON TUCCOLUALINN KUCIIOT, IEI04€eH, COJIeH; OIHbIE U
COKpAIllEHHbIC HOHHBIE YPAaBHEHH peakiiii 0OMeHa; ypaBHEHHs OKUCIUTENIBHO - BOCCTAHOBUTEIbHBIX
peaKIuii;

® [IPOrHO3UPOBATH MPOIYKTHl XUMUYECKUX peakIMil o Gpopmynam / Ha3BaHUAM MCXOJHBIX BELECTB;
OIpeNeNATh UCXOIHbIE BellecTBa 110 (opMysaM / Ha3BaHUAM MPOJYKTOB PEAKLIUH;

® COCTABJIATh YPAaBHEHMsI PEAKIIMHA, COOTBETCTBYIOLIMX MOCIIEA0BATEIILHOCTH («IIETIOUKE») MpeBpalieHUH
HEOPraHM4eCKUX BEIIECTB PA3JINYHBIX KJIACCOB;

® BBISBJIATH B IIPOLIECCE SKCIIEPUMEHTA IPU3HAKH, CBUAETENIBCTBYIOLINE O MPOTEKAaHUN XMMHUYECKOH
peaxuuu;

® TOTOBUTbH PACTBOPHI C OINIPEAEICHHON MacCOBOM J10JIEH pacCTBOPEHHOI'O BEILIECTBA;

® ONIPEEIATh XapaKTep Cpeibl BOJHBIX PaCTBOPOB KUCIIOT U IIEJI0YEH 110 U3MEHEHUIO OKPACKH
UH/IMKAaTOPOB;

® [IPOBOJUTH KAUECTBEHHbIE PEaKI1H, OATBEPKIAIOIIME HAJTMYUE B BOJAHBIX PaCTBOpax BEILIECTB
OTJEJIbHBIX KATHOHOB M aHUOHOB.

BBINyCKHMK MOJIy4UT BO3MOYKHOCTD HAyYUThCSI:

® COCTaBJIATh MOJIEKYJISIPHBIE U TOJIHBIE HOHHBIE YPABHEHNUS 110 COKPAILIEHHBIM HOHHBIM YPaBHEHUSM;

® [IPUBOJUTH NIPUMEPHI pEAKLUH, OATBEPKAAIONINX CYIIECTBOBAHUE B3aUMOCBS3U MEKy OCHOBHBIMHU
KJIaCCaMHM HEOPraHUYECKUX BEUIECTB;

® [IPOrHO3UPOBATh PE3YIbTAThl BO3AEHCTBUS pa3IMUHBIX (DAKTOPOB Ha CKOPOCTh XUMUUECKOW PEaKLIny;
® [IPOTHO3HUPOBATH PE3yIbTAThl BO3AEHCTBUS pa3IMUHBIX (DAKTOPOB HAa CMELIEHUE XUMUYECKOTO
paBHOBECHS.

* TPaMOTHO 00paIaThCs C BEMIECTBAMU B MTOBCEIHEBHOM JKU3HH;

* 0CO3HaBaTh HEOOXOAUMOCTH COOIIOICHUS TPABUI IKOJIOTHYECKH 0€30MacHOTO MOBEACHUS B OKPYKAIOIIEH
MIPUPOIHOM CPEE;

* IOHUMATh CMBICIT U HEOOXOAUMOCTh COOJIOIEHUS TIPEITUCAHHH, TTPeIaraéMbIX B UHCTPYKIHUAX 11O
MCTIOJIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMHUU U JIP.;



* HCII0JIb30BaTh IPUOOPETEHHBIE KIIFOUEBbIE KOMIIETEHTHOCTH IIPU BBINOJIHEHUH UCCIIE0BATENBCKUX
MIPOEKTOB IO U3YYEHHIO CBOMCTB, CIOCOOOB MOJIy4EHHS U PACIIO3HABAHUS BEIECTB;

* pa3BUBaThb KOMMYHHKAaTUBHYIO KOMIIETEHTHOCTb, UCIIOJIb3YS CPEACTBA YCTHOW U NUCbMEHHOMN
KOMMYHHKAIIMH [TPH padoTe C TEKCTaMH y4eOHUKA U JIOTIOJIHUTEILHON INTepaTypoil, ClipaBOYHBIMU
TaOJIMIIaMU, IPOSBIISATH TOTOBHOCTD K YBKEHHIO MHOM TOYKHM 3PEHUS PU 00CYKACHUU PE3yJIbTaTOB
BBITIOJTHEHHON PabOTHI;

* 00BEKTHBHO OLIEHUBATh MH(POPMALIMIO O BEMIECTBAX M XUMHUYECKHX MPOIIECcCaX, KPUTHIECKA OTHOCUTHCS K
TIceBIOHAayYHOU MH(POpMaIU, HeAOOPOCOBECTHON peKiIamMe, Kacarolencst HCTIOIb30BaHMS Pa3IMUHbIX
BEIIECTB.

* 0CO3HaBaTh 3HAYEHNE TEOPETUUECKUX 3HAHUM [yl MPAKTUUECKON JAESITEIbHOCTH YEI0BEKa,

* OIIMCBIBATh N3YYEHHBIE OOBEKTHI KAK CUCTEMBI, IPUMEHSS JIOTUKY CUCTEMHOTO aHAJIN3a;

* IPUMEHSATH 3HAHUS O 3aKOHOMEPHOCTAX MEPUOANYECKON CHUCTEMbI XMMUUECKUX 3JIEMEHTOB IS
0O0BSICHEHUS U MIPEIBUICHUS CBOMCTB KOHKPETHBIX BEILIECTB;

* pa3BUBaTh UH(POPMALIMOHHYIO KOMIIETEHTHOCTh IIOCPEACTBOM YIIIyOJeHHs 3HaHUN 00 UCTOPUH
CTaHOBJIEHUS] XUMUYECKON HayKH, €€ OCHOBHBIX MMOHATHH, EPUOAMUECKOTO 3aKOHA KaK OJHOTO U3
BAYKHEHIINX 3aKOHOB MPUPOJbI, @ TAKIKE O COBPEMEHHBIX JOCTUKEHUSIX HAYKU U TEXHUKH.

* COCTaBJISITh MOJIEKYJISIPHBIE U MTOJIHbIE HOHHBIE YPAaBHEHUS M0 COKPALEHHBIM HOHHBIM YPaBHEHMSIM;

* IPUBOJIUTH IPUMEPHI PEAKIUH, TOATBEPIKAAIOIIUX CYLIECTBOBAHNE B3aUMOCBSI3U MEX/1y OCHOBHBIMU
KJlJacCaMH HEOPraHWYEeCKUX BEUIECTB;

* IPOTHO3UPOBATH PE3YNIbTATHI BO3AECUCTBUS Pa3IMUHBIX ()aKTOPOB Ha U3MEHEHUE CKOPOCTH XUMHUUYECKOMN
peaxkuuu;

* IPOTHO3UPOBATH PE3YNIbTATHI BO3AECUCTBUS PA3IMUHBIX (PaKTOPOB HA CMEIIEHNE XUMUYECKOTO PAaBHOBECHSL.
* IPOTHO3UPOBATh XUMUYECKUE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBa M CTPOEHUS;

* IPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBIATH OKHCIUTENbHbBIE UM BOCCTAHOBUTENIbHBIE CBOMCTBA C
y4€TOM CTETIeHEN OKUCIIEHHUS JIEMEHTOB, BXOIAIINX B €r0 COCTaB;

* BBISIBJIATH CYIIECTBOBAHHE T€HETUYECKOM B3aMMOCBSI3U MEXK/y BEIIECTBAMU B PAIY: IPOCTOE BEIIECTBO —
OKCHUJ — THAPOKCH]I — COJIb;

* OpPraHu30BbIBaTh, IPOBOJUTH YUEHUYECKHE MPOEKTHI M0 UCCIIEI0BAHUIO CBOICTB BEILIECTB, HMEIOIINX
BaYKHOE MPAKTUYECKOE 3HAYCHHE.

* IeJIaTh YMO3AKIIOUeHUs (MHAYKTUBHOE U [0 aHAJIOTUH) U BBIBOJIbI HA OCHOBE apTryMEHTAaIUH.

COJEPKAHUE KYPCA XUMMUHU B 11 KJIACCE
Tema 1. Ilepnoauveckuii 3aKoH U cTpoeHue aroma (34)

Cmpoenue amoma. ATOM - CIOKHAs yacTula. A1po atomMa: IpOTOHBI U HEUTPOHBL. M30TOMBL. DJIEKTPOHBI.
DrekTpoHHas 000J04YKa. DHEpPreTHUecKuii ypoBeHb. OpOurtamu: S u p, d-opbumanu. Pacmupenenenue
AJIEKTPOHOB I10 SHEPTETUYECKUM YPOBHSIM U OpOHUTAISIM. DIEKTPOHHBIE KOHPHUTYpAI[TH AaTOMOB XUMUYECKHX
3JIeMEHTOB. BaneHTHbIEe BO3MOKHOCTHA aTOMOB XUMHUYECKHUX 3JIEMEHTOB.

Ilepuoouueckuii 3axkon u cmpoenue amoma. COBPEMEHHOE TMOHSATHE XHUMHYECKOTO JIIEMEHTA.
CoBpemenHast popMynIupoBKa MEPUOANYECKOTO 3akoHA. [IpuunHa MepuoJUYHOCTH B U3MEHEHUU CBOWCTB
XUMHUYECKUX JIeMeHTOB. OCOOCHHOCTH 3allOJIHEHHS YHEPTETUYECKUX YPOBHEU B 3JIEKTPOHHBIX 000JI0YKaxX
aTOMOB TIEPEXOIHBIX JIEMEHTOB. DJIEKTPOHHBIE CEMEHCTBA YIIEMEHTOB: S- U p-oiemenmoul; 0- u f-onemenmeoi.

Omkpwimue J[ U. Menoeneesvim Ilepuoouueckoco 3akoua. BaxHeWlnne MNOHATUS XUMHH: AaTOM,
OTHOCHUTEIIbHAs aTOMHas U MoJieKyisipHast macebl. Otkpeitre [I. . Menneneesbim Ileproanueckoro 3akoHa.
Ilepuoanyeckuii 3akoH B popmynuposke . V1. Meneneesa.

Ilepuoouueckas cucmema J[. U. Menoeneesa. Ilepmonumueckas cuctema JI. M. MeHnneneeBa kak
rpapuueckoe OTOOpaKeHHE IMEePUOANYECKOTO 3aKOoHa. Pa3nuuHble BapuaHThl MEPUOJUUYECKOW CHUCTEMBI.
Ilepuroael u rpynmel. 3Ha4€HNUE NEPUOANUYECKOTO 3aKOHA U IEPHOJUYECKON CUCTEMBI.

Jemoncrpanuu. Paznuunsie popmsl [lepuoauueckoii cucremsl 1. M. Menneneesa.

Tema 2. CTpoenne BemecTBa. /{ucnepcHbie cucreMsl H pacTBOpbI (74)

Kosanenmnasn xumuueckasn cés3v. IIoHATHE 0 KOBAICHTHOM CBS3U. O6H_Ia}1 QJICKTPOHHAA I1apa. KpaTHOCTB
KOBAJICHTHOM CBS3H. 3J'ICI(Tp00TpI/ILIaTGJ'IBHOCTB. KoBanenrnas NnoJsipHad W KOBAJICHTHAA HCIIOJIApHAasd
XuMHuueckue cBs3u. OOMEHHBIA U I[OHOpHO-aKHCHTOpHLIﬁ MCXaHU3MBI 06pa30BaHI/I}I KOBaJIGCHTHOM CBS3H.



BemectBa MOJEKYISPHOIO M HEMOJIEKYJIIPHOTO CTPOEHUs. 3aKOH IIOCTOSHCTBA COCTaBa Ul BEIIECTB
MOJIEKYJISIPHOTO CTPOEHHUS.

Honnasa xumuueckas ce43b. KatnoHsl 1 aHnOHBL. lOHHAs CBs13b U €€ cBOMCTBA. FIOHHAsA CBA3b KaK KpaliHUN
CJIy4ail KOBAJICHTHOM MOJIIPHOM CBS3H.

Memannuueckasn xumuyeckas céa3v. O0mue u3nuecKkre cBONCTBa MeTayuIOB. CIIaBHI.

Booopoonas xumuueckas ce6236. BonopoaHas cBA3b KaK OCOOBIH Cilydail MEXMOJIEKYISPHOTO
B3auUMO/JIeHcTBUS. MexaHu3M ee 00pa30BaHus U BIMSHHUE HA CBOMCTBA BELECTB (HAa IPUMEPE BOJIbI).

Aepecammuvie cocmosinus eéewyecmaa. 1'a3pl. 3akoH ABorajpo /i1 razoB. MosisipHbli 00beM ra3000pa3HbIX
BelecTB (MpH H. y.). KHUAKOCTH.

Tunwl kpucmannuueckux peutemox. Kpucrtamnmueckas peuierka. FoHHble, METaIINYECKUE, aTOMHbBIE U
MOJIEKYJISIPHBIE KPUCTATHIECKUE pelIeTKU. AJutoTponus. AMOp(QHbIe BEelecTBa.

Yucmeoie sewgecmsa u cmecu. CMecu M XMMUYECKHE COeIMHEHUS. ['OMOTeHHbIE U IeTEpPOTeHHbIE CMECH.
MaccoBast 1 00beMHas 10J11 KOMIIOHEHTOB B cMecH. MaccoBas 10111 mpuMeceil. Perienne 3a1a4 Ha MacCoBYIO
JTOJTHO TIPUMECEH.

Jucnepcnvie cucmemul. Ilonstue nucnepcHoi cuctemsl. JlucnepcHas ¢a3za W JUCIEPCUOHHAs Cpela.
Knaccudukanus AucrnepcHbIX CUCTEM.

JemoncTpanuu. Mojienb KpUCTaJUIMYECKOH pemeTku xjopuaa HaTtpusa. OOpa3isl MUHEPAIOB C HOHHOM
KPUCTAJUTMYECKON PElIeTKON: KalblUTa, TaUuTa. MOIeu KPUCTAUNIMYECKUX PEIIETOK «CYXOTO Jbaay (WiIn
rona), anmasa, rpadura (mim kBapia). Mojens MosipHOro 00beMa ra3oB. Kosutekius miactMace 1 BOJIOKOH.
OO6pa3iel HeOpraHMIecKuX moauMepon. Mosenu mosekyn 6enkos u JJHK.

JlabopaTopHble onbIThbl. 1. 3HAKOMCTBO C KOJUIEKIMSIMH MHUIIEBBIX, MEAUIIMHCKUX U OMOJOTHYECKHX
reneit u 3oei. 2. [ToxydeHune KomutongHOTO pacTBopa ximopua xenesa (111).

Tema 3. Xumudeckue peakuuu (64)

Knaccugpurayusa xumuueckux peaxyuti B OpraHMYECKON W HEOPTAaHMYECKOW XMMUU: TI0 YUCITY U COCTaBY
pearupyromux BeMIECTB; M0 W3MEHEHUIO CTENEeHEH OKHCICHHUS 3JEMEHTOB, OOpa3yrolIuX BEIIECTBA; IO
TeroBoMy 3¢ dexTy; mo ¢Ga3oBOMy COCTaBY pEarupyrolIUX BEIISCTB; MO YYaCTHIO KaTaM3aTopa; II0
HaIpaBJICHUIO; IO MEXaHU3MY ITPOTEKAHUS.

Tennosou s¢hghexm xumuueckoti peaxyuu. Termmora oOpa3oBaHus BemiecTBa. 3akoH [ecca.
Tepmoxumuueckue ypaBHEHUS. BO3MOXXHOCTh MPOTEKAHUS XMMHYECKON pEaKIMM Ha OCHOBAaHWUHU 3aKOHOB
XUMHUYECKON TEPMOIUHAMHKH.

Cropocmwb xumuueckoti peaxyuu. CKOPOCTb TOMOT€HHBIX U TE€TEPOTCHHBIX PEaKIMil. DHEPrUs aKTUBAIIMH.
Brnusiaue paznmuuHbiX (AaKTOPOB HAa CKOPOCTh XHMHYECKOW pEaKIHMH: TPUPOJIbI W KOHIEHTPAIIMH
pearupyromux — BEIIEeCTB, IUIOIMIAJA  CONPHUKOCHOBEHHUS  pPEarupyrolIux BEIIECTB, TEMIIEpaTyphl,
KaTanau3aTopoB. 'OMOTEHHBIN U T€TEPOTreHHBIN KaTaau3.

Kamanuz. Tlonste o Kataim3aTope W MEXaHU3ME €ro ACUCTBUsA. DepMEHThI-OMOKATAIN3aTOPBI.
MHruOuTOphl M KaTATUTHYECKUE SBI.

Obpamumocms xumuueckux peaxyuti. OOpaTUMbIE U HEOOPATUMBbIC XUMHUYECKUE PEAKIIMH. XUMHUUECKOE
paBHOBecHe. YCJIOBHs cMmelleHus: xumudeckoro paBHoBecus. [Ipunuun JlelllaTenbe. 3akoH IEHCTBYIOMUX
Macc JUIsl paBHOBECHBIX cUcTeM. KoHCcTaHTa paBHOBECHS.

OxkucaumenvHo-eoccmanosumenvhvle peaxkyuu. OxucauTenn W BoccTaHoBUTENM. CocTaBiieHUE
ypaBHenuit OBP metoom nekTpoHHOT0 6ananca. DIEKTPOIU3 PACTBOPOB U PACILIABOB.

Teopus snexkmponumuyeckol ouccoyuayuy. DIEKTPOIUTHI W HEIIEKTPOIUTHI. DIEKTPOIUTHYECKAS
aucconyanusa. MexaHu3M JIHUCCOIMAIlMK BEIIECTB C Pa3luYHbIM THUMOM CBsi3U. CuibHBIE M clla0ble
anektponuthl. OcHoBHble monoxkeHuss TOJl. KadecTBeHHbIEe peaknWu Ha HEKOTOPbIE HOHBIL. MeTobl
ompeeNneHus: KUCIOTHOCTU cpelibl. Jluccormanus Boabl. BogopoaHbiii moka3aTenb.

T'uoponus. Tonstue «ruaponusy». 'uaponns opraHnyeckux BemecTs. buonoruueckast posib THIPOIHU3a B
opraHu3Me 4YenoBeka. Peakuuu ruaposimza B MPOMBINUICHHOCTH. [maponus coneil. ['maponus xapOumos,
cuUua0B, Gpochuaos.

JeMoHcTpanum. AIIOTpPOITHbBIE IPeBpalleHus cepsl U hocdopa. Peakiiuu, uaymmue ¢ oOpa3oBaHUeM rasa,
ocaJlka WM BOJbL V3yueHue 3aBHCHUMOCTH CKOPOCTH XMMHUYECKOW peaklUy OT KOHIICHTPAIlMU BEIIECTB,
TEeMIEepaTyphl (B3aUMOJICHCTBUE THOCYIb(aTa HATPUS C CEPHOU KHCIOTOM ), TOBEPXHOCTH COMIPUKOCHOBEHHS
BEIECTB (B3aUMO/ICHCTBUE COJITHOM KHCIOTHI C TpaHyJIaMH U IOPOIITKaMU ATFOMUHHMSI WK ITuHKa). Kopposus
JKele3a B BOJHOU Cpefie ¢ ypOTPOIUHOM U 0e3 Hero. IHINKaTophl 1 MI3MEHEHHE UX OKPACKU B Pa3HBIX Cpelax.



JlabopaTopHble onbITHI. 3. PaznoxxeHue nepokcuaa Boiopoja ¢ nomoiibio okcuaa meau (I1I) u karanassl.
4. 3nakomctBO ¢ kosuekiueir CMC, comepkamux SH3UMBL. 5. Peakiuu, uaymme ¢ oOpa3oBaHHEM OCaJKa,
ras3a WJId BOJbI JJIsl OPraHUYeCKUX U HEOPTraHWYECKUX DJICKTPOIUTOB. 6. Pa3zinuuHble ciryyan ruapoin3a coei.
HccnenoBanue cpeibl paCTBOPOB € TIOMOIIBIO HHIMKATOPHOM Oymary.

KonTpomnsnas padora Ne 1 mo teme: «TeopeTnueckrue OCHOBBI O0IIEH XUMU)

Tema 4. BemecTBa u ux cpoiicra (164)

Knaccugpurayus neopeanuueckux eewecms. Ilpoctbie u cioxHble BemecTBa. OKCHIBI, THIPOKCHIBI
(ocHOBaHMS, KHUCIOPOJICOAEPKAIINE KUCIOTHI, aM(OTEepHbIE TUIPOKCHABI). KHCIOTBI, OCHOBaHUS, COJIH.
[ToHATHE O KOMIUJIEKCHBIX COJISIX.

Knaccugpurayus opeanuuecxkux sewjecms. YriaeBoaopoabl, ux kinaccuduxamnms. M3omepus. ['omomnorusi.
[Tpou3BoOIHBIC YTIIEBOJAOPOJIOB: TaOTEHAIKAHBI, CHUPTHI, (CHOJBI, albJICTUIBI U KETOHBI, KapOOHOBEIE
KHCIJIOTBI, TPOCThIe W CJOXHBIE d(hupbl. Hutpocoemuunenus, amMuHbl, aMHUHOKHUCIOTHI. [loHsarue 00
AJIEMEHTOOPTaHUYECKUX COCTUHEHUSX.

Memannwi. Tlonoxenue wmeramnoB B IICXD JI. . MenneneeBa. Merammnueckas cBsizb. OOmue
(bu3UYecCKue CBOMCTBA METAJIOB. XUMHYECKHE CBOWMCTBA MeTauioB. OKCUIBI U TUAPOKCUABI MEPEXOTHBIX
METaJUIOB. 3aBUCHUMOCTb UX CBOMCTB OT CTENEHU OKHUCJIEHUs MeTauia. Kopposws: mpUYHHBI, MEXaHU3MBI
MPOTEKAHUS, CITIOCOOBI MPETOTBPAILICHHSL.

Hememannwi. Ilonoxenune HemerauioB B IICXD JI. U. MenneneeBa. Koudurypanus BHenisero
ANIEKTPOHHOTO CJI0si HeMeTa/uioB. [IpocThie BemecTBa HEMETANIBI: CTPOCHHE, (U3MYECKHE CBOWMCTBA.
XUMUYECKHE CBOMCTBA. BakHeHIIme OKCHUIbI, COOTBETCTBYIOIIME WM THIPOKCHABI M BOJOPOJHBIE
COCTMHEHUST HEMETAIIIOB.

Oxcuovl. CTpoeHNEe, HOMEHKJIATypa Kiaccu(uKanus ¥ CBOMCTBA OKCHIOB. BakHelne mpeacTaBuTenn
aToro knacca. [lepokcumsl.

Kucnomwi. CTpoeHne, HOMEHKIJIATypa, KiIacCupUKaIUs U CBOMCTBA KUCIOT. BakHeWue npeactaBuTean
aToTO0 Kiacca. OCOOEHHOCTH CBOMCTB CEPHOM M a30THOM, MypaBBUHOM U YKCYCHOM KHUCJIOTHI.

Ocnosanus. CTpoeHHE, HOMEHKJATypa, KiaccHu(uKalus W CBOWCTBA OCHOBaHWH. PacTBopuMmble u
HEpacTBOPUMBIC OCHOBaHU. BakHeiimue npeacraButenu kinacca. OCOOEHHOCTH OPraHMYECKUX OCHOBAHUH.

Ampomepnuvle coeounenus. AMPOTEPHOCTb OKCHAOB M THAPOKCUAOB TNEPEXOTHBIX METaNIOB U
ATIOMHUHMS: B3aUMOJIEUCTBHE C KHUCIOTaMH U IesodyaMud. AMQOTEpHOCTh aMHHOKUCIOT, OOpa3oBaHHE
MENTHJIOB.

Hemoncrpanuu. Komekums  «Knaccudukamuss HEOpPraHMYECKHMX — coeauHeHuit». IlomydeHue
KOMIUIEKCHBIX OPraHUYECKHX U HEOPraHMYECKUX COECAUHEHUM. JleMOHCTpalys CyxuX KpUCTAJIOTUIPATOB.
Komnexkuus «Knaccudukanus opraHM4ecKux coeTuHeHui». MoJienn KpUucTallIndecKuX PeleToK MeTalljIoB.
Komnekuust MetanioB ¢ pa3HsiMH (pr3nueckuMu cBoiicTBaMu. Koppo3us MeTayuioB B pa3InyHbIX YCIOBUSIX U
MeTO/bl 3amuThl OT Hee. ['openue cepsl u ¢docdopa. Boszronka iopa, pacTBopeHue ioja B CHHUpTE.
B3aunmopelicTBue aMmMHaka 1 METUIIaMUHACXIIOPOBOJIOPOJAOM U BOJIOM.

JlabopaTopuble onbIThl. 7. O3HakoMiieHHE C o0Opa3liaMu TpeACTaBUTENCH pa3HBIX KJIACcCOB
HeopraHudeckux BemiecTs. 8. KauecTsennsle peakuuu Ha nousl Fe?* u Fe®*. 9. Osnakomnenue ¢ o6pasuamu
MPEACTABUTENEH pa3HbIX KJIAaCCOB OopraHmyeckux pemectB. 10. BzaumopeiicTBue MeTaJIOB C pacTBOpaMu
KHUCIIOT U coJied. 11. O3HakomileHHe ¢ KOJUIEKUUEH PY/I.

KonTponsnas padora Ne 2 no teme: «Heopranuyeckue BeriecTna

Tema S. XuMu4ecKuil NpaKTHKYM

IIpakTnueckas padora 1. «Iloxyuenue, coOupanue u pacrno3HaBaHue razon» 2.«Pemienue
HKCIIEPUMEHTANIBHBIX 33124 Ha UACHTU(PHUKAIIMIO OPIrAaHUYECKUX U HEOPTaHMUECKUX BEIIECTB



YuebHo-TremaTuueckuii miaan (11 kiaacc) 6a3oBblii

No TEMA KOJNYECTBO B TOM YN CJIE
n/n 1AcoB YPOKH | IIPAKTUYECKUE KOHTPOJILHBIE
PABOTbI PABOTbBI
1 CTPOEHME ATOMA U1 |3 3
[IEPUOJIMYECKUIA  3AKOH
J.1. MEHJIEJIEEBA
2 CTPOEHUE BEIIECTBA 7 7
3 XUMUYECKUE PEAKIIN 6 6 1
4 BEIIECTBA u ux | 16 16 1
CBOICTBA
5 XUMUYECKUU [TPAKTUKYM | 2 2 2
BCEro: 34 34 2 2

Y4eOHO0 — MeTOINYECKOe 00ecIeYeHue

1.Cranaaptsl BTOpOro nokosieHus: [Ipumepnsie nporpammel o npeameraM  Xumust 10-11 knace M:
«IIpocsemennen, 2020.

2.I'a6puensa O.C. IIporpamma kypca xumuu it 10 —11 kmaccoB oOmeo0pa3oBaTebHBIX YIpeKACHUN — 4-
e u3l., crepeoturt. — M.: «JIpoda»,2020.

3.T'abpuensn O.C. Xumus. 11 knacc. ba3osriit ypoens : ®I'OC, Yueb.ms 06meodpa3oBar. yueo.
3aBeJICHUN. — 2-¢ u31., crepeotu. — M: «/Ilpoda Beptukanbsy, 2019.

4.T'abpuensa O.C.,bepeskun I1.H., Ymako A.A., Maiioposa [.B. u ap. KoHTposibHbIE 1 IPOBEPOYHBIE
pabotsl o xumuH 11 kiacc k yueoHuky ['adpuensaa O.C. bazossriit ypoBers, DI'OC —M: «JIpoda»,2015
5.T'abpuensu O.C. CnankoB C.A.. PabGouas TeTpaap 1o xumuu 11 kmacc k yueOHuky ["'abpuensna
0O.C.Bbazosniit ypoBenb. PI'OC —M: «/Ipoday, 2020

6. I'abpuensu O.C., Kynmosa A.B. Terpans a1 o1ieHKH KadecTBa 3HaHUKM 1m0 XxuMuH 10 Kacc K yueOHUKY
INabpuensina O.C. bazoBslit ypoenb.PI'OC— M: «/Ipoda Beprukans», 2014

7. F'opxoBenkoM.IO. [Toypounsie pa3zpadoTku no xumuu 11 kmacc-M: «BAKO»,2016.

8.I'abpuensu O.C, Octpoymon W.I', HactonbHas kHura yaurtens xumum»-11 knace,-M: «bmuk u K%, 2001,
9.Tpoery6osa H.I1., KoutponsHo-u3mMepuTenbHbie MaTepuaisl mo xumMuu 11 kmace (k yaeOHUKY
O.C.I'abpuensin), M. «Baxo» 20191



TemaTnueckoe njannpoBanue no xumuu 11 kiaacce (B Hegeso 1 yac, Bcero 34 yaca B roa)

Ne XapakTepucTHKa BH/10B IpakTHyeckas Jdara
ypok | OcnoBuoe coxepiianue AeATeILHOCTH (HA YPOBHE y4eOHBIX qacTb
a 10 nmpeaMeTy N N
AelcTBHUIH) IaH daxr
Crpoenne atoma 3 4.
1 Crpoenue aToMa. OcBauBalT COBpEMEHHbIE
DneKkTpoHHas 000J0YKa  |MPEJCTABICHUS O CTPOSHHH aTOMOB.
3HAIOT O CYIIHOCTH MOHSATHS
91eKMpPOHHAsL Opoumab, GOpMbI
opOwuTanei, B3aNMOCBs3b HOMEpa
YPOBHSI M DHEPTUH DJICKTPOHA.
CocTaBistOT 3J€KTPOHHBIE (HOPMYJIBI
aTOMOB
2 Ocob6ennoctu crpoeHust | l[IpencTaBisioT CI0KHOE CTPOEHUE
AIIEKTPOHHBIX 000JI0UEK  |aTOMa, COCTOSIIETO U3 sIpa U
MEPEXO/IHBIX JIEMEHTOB. |3JeKTPOHHOI 0600uku. Haxoasr
OpbOuranusu p B3aMMOCBSI3U MEXTY ITOJIOKEHUEM
anemenTa B [lepnomudeckoii cucreme
. . MeHnneneeBa u CTPOEHUEM €T0
atoma. CoCTaBIAIOT 2JIEKTPOHHBIE U
ANEKTPOHHO-TpaduiecKkue GopMyIbl
aTOMOB S-, p-, 0- u f-anemenToB
3 [lepnoanueckuil 3aKOH U | 3HAKOT CMBICII U 3HAYECHUE
[Tepuonnueckas cucrema |Ileprnoandeckoro 3akoHa,
XMUMHYECKUX DJIEMEHTOB | TOPU30HTaIbHbBIC U BEpPTUKAJIbHBIC
Menpeneena 3aKOHOMEPHOCTH U UX MPUYHHBI.
JlaroT XapakTepuCTUKY dJIE€MEHTa Ha
OCHOBAHUU €r0 MOJ0XKEHHUS B
[Tepuoanueckoii cucreme
Crtpoenue BemecTBa 74.
4 XuMHUYecKas CBS3b. 3HaKoMATCS ¢ Kiaccuukarmen
WNonnHas v KOBaJeHTHAsT | TUIIOB XUMHUYECKOM CBSI3U U
XapaKTePUCTUKOM KaXKJIOTO U3 HUX
5 Mertannuueckas u XapakTepu3yrloT CBONCTBA BEIIECTBA
BOJIOPOJIHASI XUMUYECKUE |T10 THUITY XUMUYECKOU CBSI3U
cBs3u. Equnas npupoaa
XUMHUYECKUX CBSI3EH
6 BemectBa OcBauBaT XapaKTePUCTUKHI
MOJIEKYJISIPHOTO U BEIIIECTB MOJIEKYJISIPHOTO U
HEMOJIEKYIISIPHOTO HEMOJIEKYJIIPHOTO CTPOEHHUS.
cTpoeHus. Tursl XapakTepu3yroT CBOWCTBA BELIECTBA
KPUCTAIITUIECKHUX M0 TUITY KPUCTAITTHYECKON PEeIIeTKU
pereTox
7 CocraB BelecTs. 3HAKOMSITCS ¢ TPUUMHAMU

[TpuurHBI MHOTOOOpa3Us
BELIECTB

MHOT000pa3usi BelEeCTB. 3HAKOMSATCA
C BaKHEHIIUMH (pyHKIIMOHAILHBIMU
rpynnamu




YucTele BelecTsa 1
cmecu. CocTaB cMeceid.
Pa3nenenue cMmeceit

OcBauBarot 3akoH [lepnoanueckoit
CHCTEMBI, CIIOCOOBI pa3/IeIeHUs
cMeced. BBIYUCIISI0T MacCOBYIO U
00BEMHYIO JIOJIF0 KOMIIOHCHTA B
cMmecu

9 HcTuHHBIE pacTBOPBI. 3HaIOT PU3UIECKYIO U XUMUYECKYIO
CriocoObI BEIpaKEHUS TEOPHUH PaCTBOPOB. BhIUUCIIAIOT
KOHLIEHTPALIMK PACTBOPOB | MAcCOBYIO JIOJIIO BEILIECTBA B

pacTtBope

10 JucriepcHbIe CUCTEMBI. 3HAKOMSATCSI C OTIPE/ICTICHUEM U
Komnounnp! (3011 u renn) | kinaccuuKauei JucrepCeHbIX

CUCTEM, MOHATUAMHU UCUHHbIE U
KOLIOUOHble PACTBOPHI. 3HAKOMSITCS C
abdexrom Tungans

XuMnuyecKue peakuuu 6 4.

11 DNEeKTPOTUTHIECKAS 3HAKOMSATCS C TIOHATUSIMHU
muccouuanus. Peakuum | anekmponumsr U nesieKmponumel,
HMOHHOTO 0OMeHa MIpUMepPaMU CHIIbHBIX U CIIa0bIX

3JIEKTPOJIUTOB. 3HAIOT O POJIM BOJIBI B
XUMHYCCKUX PEAKIHIX. SHAIOT
CYLIHOCTb ME€XaHHU3Ma JUCCOIHAIINH.
3HaIOT OCHOBHBIE TOJIOXKEHUS TI]]

12 IMaaponus 3HAKOMSATCSI C TUTTAMH THIPOJIU3A
HEOpPraHUYECKUX 1 COJIEH M OPraHMYECKUX COCTUHEHMI
OpraHUYECKUX
COECOUHEHUN

13 Cpena BoAHBIX pacTBOPOB. | COCTaBIAIOT YpaBHEHUS THIPOIU3A
Bonopoausiii mokasarens |cosieit (1 cTyneHs), onpenensor

XapakTep cpeibl

14 OxucnurensHo- 3HAKOMSTCS C IOHATUSIMHU
BOCCTaHOBUTEJIbHbBIC OKUCIUmMENb, 80CCMAHOBUMEID,
peaxkuuu OKUC/IeHUe, 60cCmanogieHue. 3HaloT

oTiumunsi OBP ot peakiuii HOHHOTO
obMeHa. COCTaBISAIOT ypaBHEHUS
OBP MeTo10M 3J1€KTPOHHOTO
OanmaHca

15 O06006111eHNE U 3HAIOT MOHSATHS 8euUecmao,
CUCTeMAaTU3aIHs XUMUYecKull 31emMeHm, amom,
MaTtepuana 1o Teme: MoJeKyd,

«O0rIast XuMus» NEeKMPOOMPUYAMETLHOCTb,

8ANIEHMHOCMb, CNEeNeHb OKUCTeHU,
seuecmea MONeKyIsIPHO2O U
HEeMONEeKYIAPHO20 CIMPOeHUsL,
Kaaccugpurayus Xumuyeckux
peaxyuit, T3/]. OOBIACHIIOT
3aBUCHUMOCTb CBOMCTB BEILIECTB OT UX
COCTaBa U CTPOCHHUS, IPUPOIY
XUMHYECKOH CBSI3U

16 KonTpoabHnas padora Ne |[IpoBoasT peduiekcuio cOOCTBEHHBIX

1 o Teme:

JOCTH)KEHMH B IIO3HAHUHU CTPOCHUA




«TeopeTnyeckre OCHOBBI
0o01Iel XUMUW

aToMa, CTPOCHHUS BELIECTBA.
AHaNU3UPYIOT pe3yIbTaThl
KOHTPOJILHON paboThI
BBICTPAMBAIOT MTYTH JIOCTUKCHUS
’KEJIAEMOT0 YPOBHS YCIECIIHOCTH

BelmecTBa u ux coiicrsa 15 4.

17 Knaccudukarms 3HAI0T, KaKUE MPOLIECCHl Ha3bIBAIOTCA
XMUMHMUYECKUX PEAKUUN B | XUMUYECKMMH PEaKLUsIMHU, B YEM UX
OpraHUYEecKOH U CyThb. Y CTaHaBIMBAIOT
HEOPraHUYECKOM XMMUU. |MPUHAAIEKHOCTh KOHKPETHBIX
TennoBoii a3 ekt peakuuil K pa3JIMyHbIM TUIIAM 110
XMUMHUYECKOHN peakiuu Pa3IUMYHbBIM NpPU3HAKAM

KJaccuukanuu

18 CKOpOCTh XUMHUYECKOH 3HAKOMSITCSI C IOHSITUEM CKOPOCHb

peaxkuuu Xumuyeckou peakyuu. 3HAIOT
(hakTOpBI, BIUSIONINE HA CKOPOCTh
peakuuii. 3HaKOMSATCS C TIOHATUEM O
KaTaJanu3aTope U MEXaHU3ME €ro
eHCTBUS. 3HAKOMSITCS C
(hepmeHTaMu-0OMOKaTaIU3aTOpaMu

19 O6paTumocCThb 3HaKOMSATCS ¢ KiacCUpHUKaIueit
XUMHYECKUX peakLuil. XMMHUYECKUX peakluii (oOpaTumble U
XuMHuUecKoe paBHOBECHE |HEOOpaTUMBIE), TOHATHEM
U CIIOCOOBI €r0 CMEIEHUS | Xumuueckoe pagHogecue u

YCIOBHSIMH €T0 CMEIIEHUs

20 Knaccudukanus u 3HAKOMSITCS C BaKHEUIIINMHU
HOMEHKJIaTypa KJIacCaMU HEOPraHMYECKHX
HEOpPraHUYECKUX coenuHeHni. OnpenemnsoT
COEJJMHEHUHN IPUHAAJIEKHOCTD BEIECTB K

pa3IMYHBIM KJ1accam
HEOPraHMYeCKUX COEJMHEHUIN

21 Mertanibl U UX CBOWCTBA | 3HAIOT OCHOBHBIE METAJLIbI, UX
oOuue cBoiicTBa. XapakTepu3yoT
CBOICTBA METAJJIOB, ONUPASACh HA UX
nojoxeHue B [lepuonnueckon
cHCTEeME U CTPOCHHE aTOMOB

22 O61ue cnocoobl [ToHUMAIOT CYTh METAJUTYpPrUYECKHX
MOJIy4EeHHUsI METAJIIOB. IpOIECCOB. 3HAKOMSATCS €
Koppo3zus OpUYMHAMU KOPPO3UHU, OCHOBHBIMU

TUIAMU U CTIOCOOAMU 3aIUTHI OT
KOppOo3uun

23 Hemerannsl n ux 3HAKOMSITCSI C OCHOBHBIMU
cBolcTBa. bilaropoHele | HEMeTalslaMu, UX CBOMCTBaMH.
rassl XapakTepusyrT CBONCTBA

HEMETAJIJIOB, ONMPAsCh Ha UX

nosnoxenue B [lepuoanueckoi

cucreMe. 3HAaKOMSTCS ¢ 00IaCTIMU

MpUMEHEHHsI OJIarOPOAHBIX Ta30B
24 OOm1ast xapakTepucTUKa | 3HAKOMSTCS C OCHOBHBIMH

TaJOrc¢HoB

CBOMCTBaMU raJJOr¢HoB, obnacTaMu




HX UCIOJIb30BaHUs. 3HAIOT
Ba)KHEHUILINE COCTMHEHUS XJIOpA

25

OKCcHUIIBI

OcBauBaroT coCTaB, CTPOEHUE U
KJIACCHU(PUKAIUIO OKCUIOB, UX
HOMEHKJIaTypy. XapaKTepU3yIOT UX
CBOMCTBA

26

Kucnotsl

OcBanBaroT Kiaccu(uKanuio,
HOMEHKJIaTypy KHUCJIOT.
XapakTepu3yroT UX CBOMCTBA

27

OcHoBaHuA

OcBanBaroT Ki1acCu()UKAIUIO U
HOMEHKJIATYpy OCHOBaHUM.
XapakTepu3yroT UX CBOMCTBA

28

Comu

OcBauBaroT Kj1accupuKaluio u
HOMEHKJIATYpy COJICH.
XapakTepu3yroT UX CBOMCTBA

29

T'eneTnueckas cBSI3b
MEXIy KJlacCaMu
COeIUHEHUN

3HAKOMSATCS ¢ BAKHEUIIIUMHU
CBOMCTBAMH M3y4EHHBIX KJIACCOB
HEOPraHWYECKUX COCIMHEHUM

30

O06o0mmenue u
CUCTEMAaTH3aIis 3HAHUH
10 TEME:
«Heopranunyeckue
BEIIIECTBAY

3HAIOT OCHOBBI KJIacCU(PUKAIIIH U
HOMEHKJIaTYpbl HEOPraHUYECKUX
BEIIEeCTB. 3HAIOT Ba)KHEHIITHE
CBOMCTBA M3yYEHHBIX KJIACCOB
coenuHeHni. COCTaBISIOT ypaBHEHUS
peakuuii B moHHOM Bujae 1 OBP

31

KonTpoabHasi padbora Ne
2 110 TeMe:
«Heopranuyeckue
BEIIECTBA»

[TpoBoasaT pedrekcrio cOOCTBEHHBIX
IOCTH)KEHUU B IO3HAHWY CBOVCTB
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
BEIIIECTB U XUMUYECKUX PEAKITUH.
AHaTU3HPYIOT PE3YIbTaThI
KOHTPOJIBHOW pabOThI U
BBICTPAMBAIOT ITYTH JIOCTHIKECHUS
YKEJIaeMOTO YPOBHS YCTICITHOCTH

32

3HatoT ocHOBHBIE npaBuia Th. 3natoT
OCHOBHBIE CTIOCOOBI MOJIyYEHUS,
coOupaHus U pacrlo3HaBaHUsI Fa30B
(BOoIOpOM, KMUCTIOPO/JI, aMMHAK,
YIJICKUCIBIN) B Ta00paTOpPHH.
Cobupatot pubop Ui MoJTydeHus
ra3oB B J1a0opaTopuu

IIpakTyeckas
padora Ne 1
«lTonyuenue,
cobupaHue u
pacno3HaBaHue
razoB»

33

3HarT ocHoBHbIE nipasuia Th.
OcBanBarT KauECTBEHHBIE PEAKIIUU
Ha XJIOpUJbI, CyIb(aThl, aleTaT-uoH
Y MOH aMMOHHUs. OIpenenstoT no
XapaKTepHbIM CBOMCTBaM O€JIKH,
TJIFOKO3Y, TJIMLEpUH

IIpakTHyeckas
padora Ne 2
«Pemenue
AKCIIEPUMEHTAJIbH
BIX 3aJ1a4 Ha
UACHTU(DUKAIIIO
OPraHUYeCKUX 1
HEOPraHUYeCKHX
BCIICCTB)»




34

ITonsenenue uToros
poJieTaHHOM paboThI 32
rof

IToxBoasaT uTorK NpoAenaHHOU
paboThI 32 roJ1 00y4eHus: Kypca
XHUMHUH.




