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PaGouas mporpamma yueOHOTO mpeaMera « XuMush» (peameTHas oonacts «EcTecTBeHHO-
Hay4HbIE IPEIMETH») Ha YpPOBHE OCHOBHOTO o00miero oOpaszoBanusi oOyuatommxcs ¢ 3I1P
cocranieHa Ha ocHoBe TpeboBanuit ®I'OC OO0 u pesynabTatoB ocBoenuss AOOIT OOO, ¢ yuerom
IpOrpamMm, BKIIFOUEHHBIX B €€ CTPYKTYpY.

1. IInanupyemMble pe3yJbTaTbl H3y4YeHHUs] Y4eOHOro npeamMera « XUMHUI»

Jluunocmmuuwle pezynromameot .

JIMYHOCTHBIE PE3YJbTAaThl OCBOEHHS IPOrPaMMBbl OCHOBHOTO o0O0ImIero o0Opa3oBaHUs
JOJDKHBI  OTPakaThb TOTOBHOCTh OOYYAlOLIMXCS PYKOBOJICTBOBATHCS CHCTEMOW MO3UTHUBHBIX
LIEHHOCTHBIX OPUEHTALUHA U pacCHIMpEHUE ONbITA JESITEIbHOCTH Ha €€ OCHOBE M B Ipoliecce
peann3ainui OCHOBHBIX HAMPABICHUN BOCIIUTATEILHOM IEATEILHOCTH, B TOM UHCIIE B YaCTH:

I'paxnanckoro BocnuTanus:

- TFOTOBHOCTh K BBINIOJIHEHUIO OOs3aHHOCTEH TpakJaHMHA M pealu3alld €ero Ipas,
yBa)kK€HHE IpaB, CBOOO]I M 3aKOHHBIX MHTEPECOB JAPYTUX JIOCH;

aKTUBHOE y4acTHE B )KU3HH ceMbH, OpraHu3aiiy, MECTHOTO COOOIIECTBA, POJIHOTO Kpasi, CTPaHbI;
- HETIPUATHE JTIOOBIX (HOPM IKCTPEMU3MA, TUCKPUMHUHAIIHH;

- TMOHUMAaHHE POJIA PA3TUYHBIX COIMAIBHBIX HHCTUTYTOB B KU3HU YETIOBEKA;
npencTaBieHre 00 OCHOBHBIX IpaBaX, CBOOOJaX M OOA3aHHOCTSAX Tpa)kJaHWHA, COLIMATIBHBIX
HOpMax W  TMpaBWiIaX  MEKJIMYHOCTHBIX  OTHOIICHWH B  TOJUKYJIBTYPHOM U
MHOTOKOH(ECCHOHAITHHOM OOIIIECTBE;

- Mpe/iCTaBIeHHE O croco0ax MPOTUBOACHCTBUS KOPPYIILIUH;

- FOTOBHOCTb K  pa3HOOOpa3HOW  COBMECTHOW  JI€ATENbHOCTH, CTpPEMJIEHHE K
B3aMMOTIOHMMAaHHIO ¥ B3aUMOIIOMOIIY, AKTUBHOE Y4aCTHE B IIKOJIBHOM CaMOYIIPaBJICHHH;
FOTOBHOCTh K Y4YacTHIO B TYMAaHHMTApHOM JAEATENbHOCTH (BOJIOHTEPCTBO, IMOMOILb JIIOJSM,
HY)XJIAIOIIUMCS B HEH).

IIaTpuoTHYECKOro0 BOCIMTAHUS:
- OCO3HAHME POCCUHCKOM TIpaXXJaHCKOW HMIACHTUYHOCTH B  TOJUKYJIBTYPHOM H
MHOTOKOH(ECCHOHATbHOM OOIIECTBE, MPOSIBJICHUE HHTEpeca K MO3HAHUIO POJHOTO S3bIKa,
HUCTOpUH, KyJIbTYphl Poccuiickoit @enepanun, CBOEro kpas, HapoaoB Poccuu;
- LIEHHOCTHOE OTHOIIEHHE K JOCTHXKEeHUsIM cBoel Ponunsbl - Poccuu, k Hayke, HCKYCCTBY,
CHOPTY, TEXHOJIOTHUSIM, OOEBBIM MOJBUTAM U TPYIOBBIM JIOCTHXKEHUSM Hapoa;
- yBaX€HHE K CHUMBoOJaM Poccuu, rocyaapcTBEHHBIM Mpa3gHUKAM, HCTOPUYECKOMY U
MPUPOJTHOMY HACJIEIUIO M MAMSATHUKAM, TPAIUIMAM Pa3HbIX HApOJOB, MPOKUBAIOIINUX B POJIHOM
CTpaHe.

JlyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:
- OpHUEHTAIIM Ha MOPaJIbHbIE IEHHOCTH M HOPMBI B CUTYallUsSIX HPaBCTBEHHOT'O BBIOODA;
- TOTOBHOCTh OIIEHUBATh CBOE€ MOBEIACHHE M TMOCTYIKHU, MOBEACHHE U MOCTYIKU IPYTHX
JMOJe C TO3WIMM HPAaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAaHHUS MOCIEICTBUI
MOCTYIIKOB;
- AKTUBHOE HEMPUATUE ACOLMATBHBIX MOCTYIKOB, CBO00/Ia U OTBETCTBEHHOCTh JINYHOCTH B
YCIOBUSX UHIUBUIYATBHOTO U OOIIECTBEHHOTO MPOCTPAHCTBA.

ICTEeTUYECKOr0 BOCIIUTAHUA:

- BOCIIPUMMYHUBOCTh K Pa3HbIM BHUJAM HCKYCCTBA, TPAAULIUAM W TBOPYECTBY CBOETO H
JIPYTUX HApOJOB, MOHUMAaHKHE dMOIIMOHAIBLHOTO BO3JEUCTBUS MCKYCCTBA; OCO3HAHHE BaXKHOCTU
XYI0KECTBEHHOM KYJIbTYpPHI KaK CPeICTBa KOMMYHHKAITUU U CAMOBBIPAKCHHUSI,

- MOHMUMAaHHE I[EHHOCTH OTEYECTBEHHOTO M MHPOBOIO HCKYCCTBA, POJIM ITHUUYECKUX
KYJIBTYPHBIX TPAJIUIIUN U HAPOJTHOTO TBOPUECTBA;

- CTpEeMJICHHE K CAMOBBIPXEHHUIO B PA3HBIX BHJIaX UCKYCCTBA.

D@u3nuecKoro BOCHUTAHUA, POPMUPOBAHNS KYJIbTYPbI 310POBbSI 1 IMOLIMOHAIBLHOI 0
Os1aromosy4usi:

- OCO3HAHUE LIEHHOCTH KU3HHU;



- OTBETCTBEHHOE OTHOIIICHHUE K CBOEMY 3JI0POBBIO U YCTAaHOBKA HA 3J0POBBIN 00pa3 :KU3HU
(3m0poBO€ MHUTaHUE, COOMIOACHNE TMTUEHHYECKUX MPaBMIl, COATAHCUPOBAHHBIA PEXUM 3aHITUN
Y OT]IbIXA, pEryJisipHas GU3NUYECKasi aKTUBHOCTH);
- OCO3HAHUE TOCJICICTBUN W HEMPHUATHE BPEIHBIX MPUBBIUCK (YMOTpPEOICHUE aTKOTOJS,
HapKOTHKOB, KypeHHE) ¥ HHBIX (hOpM Bpeaa Uit PU3NIECKOTO U ICUXUIECKOTO 3/I0POBBSI;
coOJroIcHre TTPaBMII OE30IMACHOCTH, B TOM YHUCJIC HABBIKOB 0€301TaCHOTO MOBEACHUS B HHTEPHET-
cpene;
- CIIOCOOHOCTh aJIalITUPOBATHCS K CTPECCOBBIM CHUTYAIlUSIM M MEHSIOIIUMCS COIMATbHBIM,
WH()OPMAMOHHBIM U TIPUPOIHBIM YCIOBUSM, B TOM YHUCJIC OCMBICISIE COOCTBEHHBIN OMBIT U
BBICTpaKBas aJbHEUIINE LEIH;
- yMEHUE IPUHUMATh ce0s U APYTUX, HE OCYXK/as;
- YMEHHE OCO3HaBaTh SMOIMOHAIBHOE COCTOSHHE CeOS W JPYrux, YMEHHE YIPaBISTH
COOCTBEHHBIM SMOIMOHAILHEIM COCTOSHUEM;
- chopMUPOBAHHOCTh HaBbIKa pedaeKkcuu, MPU3HAHKUE CBOETO MpaBa Ha OIIMOKY U TaKOTO
K€ TIpaBa JAPyroro 4eaoBeKa.
TpyaoBoro BocnuTaHus:
- YCTaHOBKA Ha aKTUBHOE y4acTHE B PEUICHWU MPAKTHUYECKUX 3a/ad (B paMKax CEMbH,
Opranu3zanuu, ropoja, Kpasi) TEXHOJOTHIECKOW M COIMATBHOW HAIPaBICHHOCTH, CIIOCOOHOCTH
WHUIIMUPOBATH, TJIAHUPOBATHh U CAMOCTOSTEIHHO BBITIOJHITH TAKOTO POJia ACITEIbHOCTD;
- WHTEPEC K MPAKTUIECKOMY U3yUeHUI0 TpodeccCuii U Tpyaa pa3audHoOTO pojaa, B TOM YHCIIE
Ha OCHOBE MIPUMEHEHHS U3y9aeMOro0 MPEeIMETHOTO 3HAHNS,
- OCO3HAaHWE BAKHOCTH OOYYCHHS] Ha TMPOTHKEHUU BCEH IKU3HMU IS YCICIIHOU
poheCCUOHANTBHON JEATETFHOCTH U PA3BUTHE HEOOXOIMMBIX YMEHUH TSI 3TOTO;
- TOTOBHOCTB aJJalITUPOBATHCS B IPO(PECCHOHAIBHOM Cpelie;
- yBaXEHHUE K TPYLy B pe3ybTaTaM TPYIOBOH JIESATEIBHOCTH;
- OCO3HAHHBIN BBHIOOP W TIOCTPOCHHE WHIWBUIYAIBHOW TPAaeKTOPUU OOpa3oBaHUA U
YKU3HEHHBIX TUTAHOB C YUE€TOM JIMYHBIX M OOIIECTBEHHBIX HHTEPECOB U TIOTPEOHOCTEMH.
IKOJOrM4ecKoro BOCIUTAHMS:
- OpHEHTAIIMs Ha MPUMEHEHHE 3HAHUH U3 COIMAIbHBIX M €CTECTBEHHBIX HAYK JJI PEIICHUS
3a/1a4 B 00OJIAaCTH OKPYKAIOIIEeH Cpe/bl, TUIAHUPOBAHUS TIOCTYIIKOB M OIICHKH WX BO3MOJKHBIX
MOCJICICTBUH ISl OKPYXKAIOIIEH CPebl;
- TIOBBIIICHUE YPOBHS JKOJIOTMYECKOW KYyJbTYpPHl, OCO3HAHHME TJI00aJIbHOTO XapakTepa
AKOJIOTUYECKHUX TTPOOJIEM U MMyTEeH UX PEIICHUS;
- AKTUBHOE HETIPUSTHE JICHCTBUH, MPUHOCAIIUX BPEJ OKpYKaIOIIeH cpee;
- OCO3HAaHUE CBOECH pOJIM KaK TPaKJaHWHA M IMOTPEOUTENS B YCIOBUAX B3aMMOCBSI3H
MIPUPOTHOM, TEXHOJOTHYECKON M COIMAIbHOM Cpe;
- TOTOBHOCTb K YUACTHIO B MIPAKTHUUECKON AESITETLHOCTH IKOJIOTUYECKOM HAIIPABICHHOCTH.
LlenHOCTH HAyYHOTO MO3HAHUSA:
- OpUEHTAIMs B JEATEIIbHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MpPEJICTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTHS YEJIOBEKA, IIPUPOJIBI M OOIIECTBA, B3aUMOCBSI3SX YEIOBEKa
C IIPUPOJAHON U COLIMATIBLHOMN CpEeoif;
- OBJIAJICHUE SI3bIKOBOM M UNTATEIBCKOW KYJIbTYpPOH KaK CpEJICTBOM IMO3HAHUS MUPA;
OBJIQJICHME OCHOBHBIMH HaBbIKAMHM HCCIIEJOBATENIbCKON NI€ATENbHOCTH, YCTAaHOBKA Ha
OCMBICIICHHE OIbITa, HAOMIOJEHUI, TOCTYIIKOB W CTPEMJIEHHE COBEPIICHCTBOBATH ITYTH
JOCTHKEHHS HHIUBUYaTbHOTO U KOJIEKTUBHOTO OJaronony4usi.
JIndHOCTHBIE  pe3ynbTaThl, OOecledyuBaloNIMe  afanTanuio  oOydaromerocs K
M3MEHSIOIMNMCS YCIOBUSAM COLUAIBHON U MPUPOTHOM Cpe/ibl, BKIHOYAIOT:
- OCBOCHHE OOYYaIOUUMHUCS COIMAIBLHOTO OIBITA, OCHOBHBIX COIMANBHBIX POJICH,
COOTBETCTBYIOIIUX BEAYyIIEH HesATeNbHOCTH BO3pacTa, HOPM U TMpaBWI OOIIECTBEHHOTO
MoBeeHUs, (HOPM COLMATBHOW KU3HU B TPyNIax U COOOIIECTBAX, BKIOYAS CEMbIO, TPYIIIHI,
chopMUpOBaHHBIE MO MNPOPECCHOHATHHON AEATENHHOCTH, a TaKkKE B paMKax COIHAIBHOTO
B3aMMOJICICTBUS C JIOJbMU U3 IPYroil KyJbTYPHOU Cpebl;



- CMOCOOHOCTh OOYYAIOIIMXCS BO B3aMMOJEHCTBUM B YCIOBHUSX HEONPEAEICHHOCTH,
OTKPBITOCTh OTIBITY ¥ 3HAHUSIM JPYTUX;

- CIIOCOOHOCTh JICWCTBOBATh B YCJIOBHSIX HEOIPEICICHHOCTH, MOBBINIATH YPOBEHb CBOEH
KOMIIETEHTHOCTU 4Yepe3 MPAKTUUECKYIO JIeATebHOCTh, B TOM YHUCJIE YMEHUE YUHUTHCS Y JAPYruX
J0JIeH, OCO3HABAaTh B COBMECTHOW JEATEIHLHOCTH HOBBIC 3HAHUS, HABBIKK W KOMIIETCHIIMU U3
OTIBITA JIPYTHX;

- HAaBBIK BBISIBIICHUS M CBSI3BIBAaHUS 00pa30B, CIOCOOHOCTh (POPMHUPOBAHUS HOBBIX 3HAHHIA,
B TOM YHCJI€ CIIOCOOHOCTh (POPMYITHPOBATH UCH, TIOHITHS, TUIIOTE3bI 00 0OBEKTAX U SABJICHHSIX,
B TOM 4YHCJE paHee HE W3BECTHBIX, OCO3HABATh JAC(PHUIMTHEI COOCTBCHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TIJIAHUPOBATH CBOE PA3BUTHE;

- YMEHHUE PACMO3HABATh KOHKPETHBIC MPUMEPHI MOHATHSA IO XapaKTEPHBIM IPU3HAKaM,
BBITIOJTHATH OTMEpaIlii B COOTBETCTBUU C OTIPEACICHUEM U MPOCTEHIIIMMU CBOWCTBAMU TOHSTHS,
KOHKPETH3UPOBATh MOHITHE TIPUMEPAMH, UCIIOIH30BATh TIOHITHE U €r0 CBOMCTBA MPHU PEIICHUU
3a/1ay4 (J1ajee - onepupoBaTh MOHITHSIME), a TAKXKE ONIEPUPOBATH TEPMUHAMHU U TMPEICTABICHUSIMU
B 00JIaCTH KOHIIENIIMU YCTOWYMBOTO PA3BUTHS;

- YMEHHUE aHaJTU3UPOBATH U BBIABIIATH B3aUMOCBSI3U TIPUPOIBI, 00IECTBA U SKOHOMHKHU;
yMEHHUE OIIEHWBATHh CBOW JCHCTBHUS C YYETOM BIIMSHHS HA OKPYXKAIOIIYIO CPEedy, JOCTHIKEHUM
1IeJIel ¥ TIPEOI0JICHHSI BBI30BOB, BO3MOJKHBIX IJI00ATBHBIX TTOCIIEICTBHIA;

- CrOCOOHOCTh ~ OOy4aroImMXCS  OCO3HABAaTh  CTPECCOBYIO  CUTYyallMio, OIIEHWUBATH
MIPOUCXOAIINE U3MEHEHHS B UX TTOCIIECACTBUS;

- BOCIIPMHUMATDH CTPECCOBYIO CHTYAIIUIO KaK BBI30B, TPEOYIOIIHI KOHTPMED;

- OIIEHUBATH CUTYAIIHIO CTPECCa, KOPPEKTUPOBATH MPUHUMAEMbIE PEIICHUS U ICHCTBUS;

- (dbopMynupoBaTh M OILIGHMBATh PUCKH W TOCJEACTBHs, (OPMUPOBATH OIBIT, YMETh
HaXOJHTh MMO3UTUBHOE B MPOU3OIIEIIICH CUTYaINH;

- OBITH TOTOBBIM JEWCTBOBATH B OTCYTCTBUE TapaHTHIl ycrexa.

Memanpeomemmnuwie pe3yibmamoi:

MertanpeaMeTHble pe3ylbTaThl OCBOSHHSI TPOrPaMMbI OCHOBHOT'O 00111eT0 00pa3oBaHus, B
TOM YHCJIe aJalTUPOBAHHOM, JOJKHBI OTPaXaTh:

OBiageHHne YHMBePCAJIbHBIMH Y4eOHBIMH N0O3HABATEIbHBIMY 1€ CTBUSIMU:
1) 0a30BbIE JIOTHYECKHE AECHUCTBUS:
- BBISIBIISITH M XapaKT€PU30BaTh CYIIECTBEHHBIE MPU3HAKU 0OBEKTOB (SIBJICHMUIA);
- yCTaHaBIMBAaTh CYIIECTBEHHBIN NMPU3HAK KJIacCU(PUKAIMU, OCHOBAHUS 1Jis1 0000UIEeHUS U
CpaBHEHHUS, KpUTEPUHU IIPOBOAUMOTO aHAIIN34;
- C Yy4eTOM TMPEIJIOKEHHOM 3aJayd BBISBJISATH 3aKOHOMEPHOCTH U MPOTHUBOpPEUHs B
paccMmatrpuBaeMbIX (haKkTax, TaHHBIX U HAOIIOICHUSX;
- npeaaraTb KpUTEPUU AJIsl BBISIBICHHS 3aKOHOMEPHOCTEHN U MTPOTUBOPEUHIl;
- BBISIBIIAITH Ae(DULIUTHI HHPOPMAIMH, JTAaHHBIX, HEOOXOJUMBIX JIJIsl PEIICHHS 10 CTaBJICHHOM
3a/1a4u;
- BBISIBIISITH IPUYMHHO-CJICICTBEHHBIE CBSA3H MIPU U3YYCHHUHU SBJIICHUN U TPOIIECCOB;
JeNnaTh BBIBOJBI C HCIOJNB30BAHHEM JCIYKTUBHBIX M HWHAYKTUBHBIX YMO3aKIIOUEHUH,
YMO3aKTIOUYEeHUH 10 aHATOTHH, (POPMYIUPOBATh TUTIOTE3BI O B3aMMOCBSI3SX;
- CaMOCTOSITENIbHO BBIOMpATh CHOco0 pelieHusl yueOHOM 3aqaun (CpaBHHUBATh HECKOIBKO
BapUAHTOB PEIlIeHUs, BBIOMPATh HanboIee MOAXOSIINI ¢ Y4ETOM CaMOCTOSITENIBHO BBIJIEIIEHHBIX
KPUTEPHEB);
2) 0a30BBbIE UCCIIEIOBATENHCKUE ICUCTBUS:
- HCIOJIb30BaTh BOMPOCHI KaK MCCIEA0BATENbCKII HHCTPYMEHT TIO3HAHMS;
- (hopMynTUpOBaTh BOMPOCHI, (PUKCUPYIOIINE Pa3pbIB MEXAY PEaTbHBIM U KEIaTeIbHBIM
COCTOSTHUEM CHUTYalluH, 00BEKTa, CAMOCTOSITENIFHO YCTAHABIMBATH UCKOMOE U IAaHHOE;
- (dhopMHUpOBaTh TUIIOTE3y 00 MCTUHHOCTU COOCTBEHHBIX CYKJIEHUN U CYKIEHUU IPYTHX,
apryMEeHTHUPOBATh CBOIO MO3UIINIO, MHCHHE;



- MIPOBOJIUTH TI0 CAMOCTOSTEIHHO COCTABICHHOMY IIJIaHY OIIBIT, HECIOKHBIA SKCIIEPUMEHT,
HEOOJBIIOE HCCIEAOBAHNE TI0 YCTAHOBJIICHHIO OCOOCHHOCTEH OOBEKTa HM3YYCHHS, MPUYUHHO-
CIICJICTBEHHBIX CBSI3EH U 3aBUCUMOCTEH 00BEKTOB MEKy COO0I;
- OIICHUBATh HA MPHUMEHHUMOCTh W JIOCTOBEPHOCTh WH(POpPMAIUU, TMOJYYECHHOW B XOJE
uccaea0BaHus (IKCIEPUMEHTA);
- CaMOCTOSITEIIBHO (POPMYIIUPOBATh OOOOIICHHSI M BBIBOJIBI IT0 PE3Y/IbTaTaM IMPOBEACHHOTO
HAOJIFOJICHUS, OTBITA, WCCICAOBAHUSA, BIAJACTh HMHCTPYMEHTAMH OICHKH JIOCTOBEPHOCTHU
MOJTy4EHHBIX BBIBOJIOB U 0000IIIECHNUI;
- MIPOTHO3UPOBATh BO3MOXHOE JajbHEHIIee pa3BUTHE TNIPOIECCOB, COOBITUH H UX
MOCJICJICTBUSL B QHAJIOTUYHBIX WJIM CXOJHBIX CHTYAIMsX, BBIJIBUTaTh MPEINOJIOKEHUS 00 HX
Pa3BUTHH B HOBBIX YCIIOBHUSX M KOHTEKCTaX;
3) paboTa ¢ uHOpMAIHEi:
- MPUMEHATh PA3JIMYHBIE METOJbI, WHCTPYMEHTHI W 3ampoChl NPU IOWCKE W OTOOpE
WH(OPMAIIMY HITH TAHHBIX U3 UCTOYHUKOB C YUETOM IMPETIOKEHHOM YIeOHOM 3a/1a4H U 3aTaHHBIX
KpUTEPUEB;
- BBIOMPATh, aHAIM3UPOBATH, CHUCTEMATH3UPOBATH M HWHTCPIPETHPOBATH WH(POPMAITUIO
Pa3IMYHBIX BUJIOB B (POPM IMPEICTABICHHUS;
- HaXOJMTh CXOJHBIC apTYMEHTHI (IIOITBEPXKAAFOIINE WIIH OTIPOBEPraloIie OIHY H Ty JKe
UJICE0, BEPCHIO) B PA3IMYHBIX HHPOPMAIIMOHHBIX HCTOYHHKAX;
CaMOCTOSITEJIHO ~ BBIOMpPATh  ONTHUMaJbHYIO (OpMYy TpeAcTaBieHUS HHPOpMALUU H
WUTIOCTPUPOBATH PellacMble 33J]aud HECIOXHBIMUA CXeMaMH, JHarpaMMaMH, WHOW rpadukoi u
HMX KOMOMHAIUAMU;
- OIICHUBATh HAJIC)KHOCTh MH(POPMAITHH 110 KPUTSPHUSAM, TPEUIOKESHHBIM TIearornIecKuM
pabOTHUKOM W C(POPMYIHPOBAHHBIM CAMOCTOSTEILHO;
3¢ (HEeKTUBHO 3alIOMHHATH M CUCTEMATHU3UPOBATh HH(GOPMAITHIO.

OBnageHue CHUCTEMOW  YHUBEPCAIBHBIX  Y4EOHBIX  TO3HABATEIBHBIX  JICWCTBUI
obecrieunBaeT CPOPMHUPOBAHHOCTH KOTHUTUBHBIX HABBIKOB Y OOYUAIOIIMXCA.

OBnajgeHHne YHMBePCAJIbHBIMH YUeOHBIMH KOMMYHHMKATUBHBIMHY el CTBUSIMU:
1) oOreHue:
- BOCIIPUHUMATh U (OPMYIUPOBATh CYXKJIEHHUS, BBIpAXXKaThb AMOLMUU B COOTBETCTBUU C
LEJSIMU U YCTIOBUSIMU OOIICHHUS,
- BbIpaXKaTh ce0s (CBOIO TOUKY 3pEHUs1) B YCTHBIX M MUCbMEHHBIX TEKCTAX;
- pacrno3HaBaTh HeBepOaJbHbIE CpEeACTBA OOIIEHHUS, MOHMMATh 3HAYEHHE COIUAIbHBIX
3HAKOB, 3HATh U PACHO3HABATh MPEANOCHUIKH KOHMIUKTHBIX CUTYAllul U CMSIr4aTh KOHMIUKTHL,
BECTHU MEPETOBOPHI;
- MMOHUMATh HAMEPEHUS APYTUX, MPOSBIATH YBAXKUTEIbHOE OTHOILIEHHE K COOECeTHUKY U B
KOPpEKTHOH opMme GopMyIHpOBaTH CBOM BO3PAKECHHUS,
- B X0JIe uaiora v (Wjin) AUCKYCCHH 3a7aBaTh BOIPOCHI MO CYIIECTBY 00CYKIaeMON TEMbI
Y BBICKa3bIBaTh WJICH, HAllEJICHHbIC HA pElICHUE 3aJaud U MOJIep KaHue OJlaroxkenaTeabHOCTH
OOIIEHN;
- COMOCTAaBJATh CBOM CYXKACHHUS C CYKICHUSMU JAPYIHX YYacCTHHUKOB JHAJIOTa,
0oOHapyXHBaTh pa3Iu4Ke U CXOACTBO MO3UIIHIA;
- NyOMMYHO  TPEJICTaBIATh  PE3yNbTaThl  BBIMOJIHEHHOTO  OMbITa  (9KCIEPUMEHTA,
UCCIIeIOBAHUS, IPOEKTA);
- CaMOCTOSITENIbHO BBIOMPAaTh (opMaT BBICTYIUIGHHS C YYETOM 3aJay Mpe3eHTalUd |
O0COOCHHOCTEH ayAUTOPHH U B COOTBETCTBUHU C HUM COCTAaBJISATh YCTHBIE M MMMCbMEHHBIE TEKCTHI C
MCIO0JIb30BaHMEM WILTIOCTPATUBHBIX MaTEPHAIIOB;
2) COBMECTHAS JIESTEIbHOCTD:
- MOHUMATh U UCTOJIh30BaTh MPEUMYIIECTBA KOMAHTHOW U WHAMBUAYATHLHON pabOTHI MPH
pEelIeHNd KOHKPETHOH MpoOieMbl, 000CHOBBIBAaTH HEOOXOJAUMOCTH MPUMEHEHHS TPYIIOBBIX
(hopM B3aMMOJICHCTBYS MPHU PEIICHUH ITOCTABICHHOM 3a/1a4H;



- IIPUHUMATh LE€JIb COBMECTHOW JESITEIBbHOCTH, KOJIJIEKTUBHO CTPOUThH JAEHUCTBUA IO €€
JOCTHUKEHHUIO: PpAcCHpelessaTh pPOJM, JOroBapuBaThCs, OOCYXKJaTh INPOLECC U PEe3ysbTar
COBMECTHOM paboTHI;

- yMeTh 0000IIaTh MHEHUS HECKOJIbKUX JIOJeH, MPOSBIATH T'OTOBHOCTH PYKOBOIHTB,
BBIIIOJIHATH IOPYYEHMUSI, TIOAUUHATHCS;

- IUIAaHUPOBATh OPraHU3alMI0 COBMECTHON pPAa0OThI, ONPENENATH CBOIO pPOJib (C Yy4eTOM
MPEANOYTEHU U BO3MOXKHOCTEW BCEX YYaCTHMKOB B3aUMOJICHCTBHUSA), pacHpenessaTh 3aJadu
MEX]ly WICHaMH KOMaHJbl, YYaCTBOBAaTh B I'PYIIOBBIX (popmax paboTel (0OCYKIeHHS, OOMEH
MHEHUSIMH, "MO3rOBbIE IUITYPMbI" U UHBIE);

- BBIIIOJIHATh CBOIO 4acTb pabOThl, JOCTUIaTh KaueCTBEHHOI'O pe3yjibTaTa IO CBOEMY
HaIPaBJIEHUIO U KOOPJAUHUPOBATH CBOU JEUCTBHUS C IPYTUMH YJI€HAMH KOMaH/Ibl;

- OIIEHMBATh KayeCTBO CBOETO BKJaJa B OOLIMI MPOIYKT MO KPUTEPHSIM, CAMOCTOSATEIHHO
cOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJIEHCTBUS;

- CpaBHMBAaTh pPE3yIbTAaThl C HMCXOJHOW 3ajauell W BKJIAJ KaXKJIOro 4jieHa KOMaHAbl B
JOCTUXKEHHE PEe3yJbTaTOB, pa3AeisATh cepy OTBETCTBEHHOCTH M MPOSBIATH T'OTOBHOCTH K
MIPEIOCTABJICHUIO OTYETa Iepe]] TPYIIIOH.

OBnazseHue CUCTEMOW YHUBEPCAJIbHBIX YYEOHBIX KOMMYHUKAaTUBHBIX JI€HCTBUI
obecnieunBaeT Cc(HOPMHUPOBAHHOCTh COLMAIbHBIX HABBHIKOB M SMOIMOHAJIBHOIO HWHTEJJIEKTa
00yJaronuxcs.

OBi1ajeHHe YHMBePCAJIbHBIMH YUeOHBIMH PerysiTUBHBIMU el CTBUAMM:

1) CaMOOpraHU3aIHs:

- BBISIBIISITH TIPOOJIEMBI [T PELLIEHUS B )KM3HEHHBIX U YIEOHBIX CUTYaLIUAX;

- OPUEHTHPOBATHCA B PA3IUYHBIX MOJXOJaX NPHUHATHUS pelleHud (MHAWBHIyaIbHOE,
MIPUHSATHE PEIIeHUs B TPyIIe, IPUHITHE PELIEHUI TPyIIoii);

- CaMOCTOSITEIPHO COCTABJIATh QJITOPUTM pEIICHUS 3amavyd (WJIW €ro 4acTh), BEIOMPATH
cnoco0 pemieHus ydyeOHOW 3agayMl ¢ y4eTOM MMEIOIIUXCS PEeCcypcoB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMeHTUPOBATh Ipe/IaracMble BapUaHThI PEIICHHUIA;

- COCTaBIIATh IUIAH JEHCTBUHM (IJIaH peaju3allid HaMEUYEHHOTO ajropuTMa pEeLICHHS),
KOPPEKTUPOBATh MPEVIOKEHHBIN aJTOPUTM C YIETOM MOJYYSHHs] HOBBIX 3HAHUN 00 M3ydaeMoM
00BEKTE;

- JienaTh BbIOOP U OpaTh OTBETCTBEHHOCTD 3a PEILICHUE;

2) CaMOKOHTPOJIb!

- BIIAJIETh CIIOCOOAMHU CAMOKOHTPOJISL, CAMOMOTHBAIIMH U pedIIeKCHH;

- JaBaTh aJIEKBAaTHYIO OLICHKY CUTYyalluu U IpeJyiaraTh IJIaH ee U3MEHEHMUS,

- YUUTBHIBaTh KOHTEKCT M TNPEIBUACTb TPYAHOCTH, KOTOPbIE€ MOTYT BO3HHUKHYTH IpHU
pelieHny yueOHOM 3a1auu, aIalTHPOBATh PEIICHNE K MEHSIOUTUMCS 00CTOSATEIbCTBAM;

- OOBSACHATH MPUYMHBI JOCTIKEHUS (HEAOCTH)KEHUS) PE3YJIbTAaTOB JCSITENLHOCTH, JaBaTh
OIICHKY IPUOOPETEHHOMY OIIBITY, YMETh HAXOJUTh MO3UTHBHOE B MIPOU3OIIE/IIICH CUTYyaIlUN;

- BHOCHUTH KOPPEKTUBBI B JICSATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, N3MEHUBIIUXCS
CUTYaIii, YCTAHOBIIEHHBIX OLINOOK, BO3HUKIIUX TPYAHOCTEH;

- OIICHUBATh COOTBETCTBUE PE3YJIbTATa IEJI U YCIOBHSIM;

3) SMOIIMOHAJIbHBIN UHTEIUIEKT:

- pas3nuyarth, Ha3bIBaTh M YIPABIATH COOCTBEHHBIMU 3MOIMSIMU U SMOLIUAMHU JIPYTHUX;

- BBISIBJIATH ¥ aHAIM3UPOBATh MPUYMHBI SIMOLIHIA;

- CTaBUTh ce0sl Ha MECTO JPYTOro 4eloBeKa, MOHUMATh MOTHBBI M HAMEPEHHsI JPyroro;

- PeryaupoBaTh Croco0 BBIPAKEHUS SMOLIMA;

4) MpUHATHE ce0s U IPYTUX:

- OCO3HAHHO OTHOCUTBCS K IPYrOMY YEJIOBEKY, €T0 MHEHUIO;

- MIPU3HABATH CBOE MPABO Ha OMIMOKY U TaKoe ke MPaBo JIPyroro;

- MPUHUMATh ce0s U APYTUX, HE OCYXKIas;

- OTKPBITOCTh ce0e U JPYruM;

- OCO3HABATh HEBO3MO>KHOCTb KOHTPOJIMPOBATH BCE BOKPYT.



OBnasieHne CUCTEMON YHUBEPCATBHBIX YIEOHBIX PEryISITHBHBIX JICUCTBUN 00ecIieunBaeT
(OpMHpPOBAHHE CMBICIOBBIX YCTAaHOBOK JIMYHOCTH (BHYTPEHHSS TMO3UIUS JINYHOCTH) U
KU3HCHHBIX HABBIKOB JIMYHOCTU (yIpaBieHHS COOOH, CaMOJUCHUIUIMHBI, YCTOWYHBOTO
MOBEJICHU).

Ilpeomemmnuie pe3yromamul:
1) MPEACTABICHUE O 3aKOHOMEPHOCTSX M MO3HABAEMOCTH SIBJICHUU MPUPOIbI, TOHUMaHUE
OOBEKTUBHON 3HAYUMOCTH OCHOB XHUMHUYECKOW HAyKH Kak oOO0JIACTH COBPEMEHHOTO
€CTECTBO3HAHMS, KOMIIOHEHTAa OOIIel KYIbTYphl M NMPAKTHUYECKOM NEATETLHOCTH YEJOBEKa B
YCIIOBUSIX COBPEMEHHOTO OOIIECTBA; MOHUMAHUE MECTa XUMHH CPeA JIPYIHMX €CTECTBEHHBIX
HayK,
2) BJIaJICHUE OCHOBAMH TOHSITUMHOTO armapaTa ¥ CHMBOJMYECKOTO SI3bIKA XUMHH IS
coCTaBJIeHUsI (POPMYJT HEOPTraHUYECKUX BEIIECTB, YPABHCHUM XMMHUYECKUX PEaKIUii;, BIaJICHUE
ocHoBaMu xuMuueckoil HomeHkiatypsl (IUPAC u TpuBranbHO) 1 yMEHHUE UCTIOIb30BaTh €€ s
perieHus: yueOHO-TIO3HABATENBHBIX 3a/1a4; YMEHUE HCIOJIh30BaTh MOJEIH JJisi OOBSICHEHHS
CTPOEHHS aTOMOB U MOJICKYJT;
3) BJIaJICHUE CHUCTEMOW XMMHYECKHX 3HAHUM M YMEHUE MPUMEHATH CUCTEMY XUMHUUYECKHX
3HaHUM, KOTOpas BKJIFOYAET:
- BOKHEUININE XUMHYECKUE TOHSITHS: XUMAYECKUMA DJIEMEHT, aTOM, MOJICKYJIa, BEIIECTRBO,
MPOCTOE U CIIOKHOE BEIIECTBO, OJHOPO/IHASI M HEOTHOPOIHAS CMECh, OTHOCUTEIHHBIC aTOMHAS 1
MOJIEKYJIIpHAs MAacChl, KOJTMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI MACCa, MOJIAPHBIN 00BEM, OKCHI,
KHCJIOTA, OCHOBaHHUE, COJb (CPEemHssI), XUMHUYECKass PEaKius, PEaKIMh COCAMHCHHS, PEaKIuu
pa3NioKEHUs, PEaKIMH 3aMEIIeHUs, PeaKIuu OOMeHa, TeIioBOoW A EKT peakuuu, dK30- U
SHIOTEPMHUUYECKUE PEAKIMH, PAacTBOP, MACCOBAs JIOJSI XMMHYECKOIO JJIEMEHTa B COCTUHEHHH,
MaccoBasi 1015l ¥ MPOIIEHTHAsI KOHLIEHTPAalKs BEIIECTBA B PaCTBOPE, SJIPO aTOMa, dJIEKTPUUECKUN
CIION aToma, aToMHasi OpOUTallb, paJuyC aTOMa, BAJIEHTHOCTh, CTETICHb OKUCIICHUS, XUMHUYECKast
CBSI3b, AJIEKTPOOTPUILIATEIHHOCTD, MOJISIPHAS U HEMOJSpHas KOBAJEHTHAs CBS3b, MOHHAS CBS3b,
MeTaJyInyeckasl CBsI3b, KpHCTaJUIMYECKash penierka (aToMHas, HWOHHAs, MeTaJUInuecKas,
MOJIEKYJISIpHAsi), WOH, KaTHOH, AaHHUOH, OJJIEKTPOJMUT M HEDJIEKTPOJIUT, HIIEKTPOJUTHYECKas
JMCCOLMAIUs, pEeakuud HMOHHOTO OOMEHa, OKHCIMTEIbHO-BOCCTAHOBUTENBHBIE PEaKIINH,
OKHUCJIUTEJIb U BOCCTAHOBUTENb, OKHCICHHE M BOCCTAaHOBJIEHHUE, JJIEKTPOJIN3, XUMHUYECKOE
paBHOBecHe, oOpaTHMble M HeoOpaTHUMble pEaKlHUHU, CKOPOCTh XHMHUYECKOH peakuuu,
KaTajau3aTop, npeaensHo aomnyctumas konnentpamus (I11K), kopposust Meranios, CIijiaBsl;
- OCHOBOIOJIATral0IIMe 3aKOHBI XUMHH: 3aKOH COXPAHEHMS MacChl, MEPUOJUUECKUN 3aKOH
J.. MenpeneeBa, 3aKkOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOTapo;
- TEOPUU XUMHUHU: AaTOMHO-MOJICKYJSIpHAsE  TEOpHs, TEOPHUS  AIEKTPOIUTUYECKOM
JMCCOLIMAIINY, TIPEICTABICHHSI O HAYYHBIX METOJaX MO3HAHUS, B TOM YHCIIE SKCIIEPUMEHTAIBHBIX
Y TEOPETHUECKUX METOJaX UCCIEAOBAHMSI BEIIECTB U U3yUCHUS] XUMHUYECKUX PEaKIIHii;
4) MIPEJICTaBJICHHE O MEPUOINIECKOM 3aBUCUMOCTH CBOMCTB XMMUYECKHX DJIEMEHTOB (paanyc
aToMa, AJIEeKTPOOTPHUIATENLHOCTD), IPOCTHIX M CIIOKHBIX BEIIECTB OT MOJIOXKEHHUS AJIEMEHTOB B
[Tepuoauueckoii cucteme (B MaJbIX IEPUO/IAX U TTIABHBIX MOATPYIINAX) U AIEKTPOHHOTO CTPOCHUS
aToMa; yMeHue OOBSICHATH CBSI3b MOJOXKEHUS 1eMenTa B [leproandeckoii cucreMe ¢ YMCIOBBIMU
XapaKTepUCTUKAMH CTPOEHHUS aTOMOB XMMHMUYECKUX 3JIEMEHTOB (COCTaB M 3apsj sjapa, oliiee
YHCIIO 3JIEKTPOHOB), PAacIpeIe]ICHHEM YIEKTPOHOB MO SHEPTETHUECKUM YPOBHSIM aTOMOB MEPBBIX
TpeX MEPUOIOB, KA U KAJbIIU;, KIACCUPUITUPOBATH XUMHUECKHE DIIEMEHTHI,
5) yMEHHE KJIacCU(UIUPOBaTh XHMUYECKHE ODIIEMEHTBI, HEOPraHMYeCKHe BElIeCTBA U
XUMUYECKUE PEAKIINH; OTIPENIEIATh BAJICHTHOCTh U CTETIEHb OKUCIEHUS! XUMUYECKUX 3JIEMEHTOB,
BHJI XMMHMUYECKOM CBSI3M M THUIl KPUCTAUIMYECKOW CTPYKTYphl B COEIMHEHMSIX, 3apsi HOHA,
XapakTep cpelpl B BOJHBIX pacTBOpax BemeCTB (KHUCIOT, OCHOBaHUM), OKHUCIHUTENb U
BOCCTAHOBUTEIIb;
6) YMEHHE XapaKTepu30BaTh (PU3NYECKUE W XHUMHUECKHE CBOWCTBA MPOCTHIX BEIIECTB
(Kucnopo, 030H, BOJIOpO, Tpadut, anMas, KpeMHUH, a3ot, pocdop, cepa, XI0p, HATPHU, KaTHi,
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MarHui, KaJablUd, ATIOMUHUN, JK€JIe30) U CJI0KHBIX BEIIECTB, B TOM YHCII€ UX BOJIHBIX PACTBOPOB
(Boaa, aMMHaK, XJIOPOBOJOPO/I, CEPOBOJIOPOJ, OKCHIBI M THAPOKCUABI MeTaiioB | - IIA rpymm,
amomunust, meau (II), uunka, sxenesa (11 u II), oxkcuast yraepona (I u 1V), kpemuus (IV), azora
u ¢docdopa (III u V), ceper (IV u VI), ceprucras, cepHas, azoTucras, a3oTHas, (ochopHas,
yrojbHas, KPEeMHHUEBas KHUCJIOTa U UX COJIM); YMEHHE IPOTHO3UPOBATh M XapaKTepU30BaTh
CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX COCTaBa M CTPOCHHUS, MPUMEHEHHE BEIECTB B
3aBUCHUMOCTH OT UX CBOMCTB, BO3MOKHOCTh MPOTEKAHUSI XUMHUYECKUX MPEBPAILICHUN B Pa3IMUYHBIX
YCIIOBUSIX, BIUSHUE BEUIECTB U XUMHUUECKHUX MPOIECCOB HA OPTraHU3M YeJIOBEKa U OKPYKAIOIIYIO
IIPUPOJIHYIO CPENY;

7) YMEHHUE COCTABJISITh MOJIEKYJIIPHBIEC M HIOHHBIC YPABHEHUS PEaKIUil (B TOM YHCIIE PEAKIIU
HOHHOTO OOMEHa U OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMi), HWIUTFOCTPUPYIOIIUX
XUMUYECKHE CBOMCTBA HM3YYEHHBIX KIJIACCOB/TPYINI HEOPraHWUYECKUX BEIIECTB, B TOM YHCIIE
MOTBEPIKIAIOIINX TEHETHYECKYIO B3AMMOCBSI3h MKy HUMU;

8) YMEHHE BBIYUCIATH OTHOCUTEIBHYIO MOJIEKYJISPHYIO U MOJIAPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJII0 XUMHUYECKOTO 3JIEMEHTA B CO€AMHEHNH, MAaCCOBYIO JIOJII0 BELIECTBA B PACTBOPE,
KOJIMYECTBO BEIIIECTBA U €r0 Maccy, 00beM ra3oB; YMEHHE MPOBOJIUTH PACUETHI IO YPABHEHUSIM
XUMUYECKUX PEaKIM W HaXOAWTh KOJUYECTBO BEIIECTBa, OOBEM M MAaCCy pEareHTOB WIIH
MIPOJIYKTOB PEAKIINH,

9) BIIaJICHUE OCHOBHBIMH METOJaMH HAy4YHOTO TIO3HaHHs (HaAOMIO/IeHne, H3MEpeHHeE,
AKCIIEPUMEHT, MOJICTUPOBAHNE) TPHU HW3YYCHHH BEUIECTB W XUMHUYECKUX SBICHUW;, yMEHUE
chopMyIUpOBaTh MPOOIEMY U TIPEIJTIOKUTD IYTH €€ PEIICHUs; 3HAHNE OCHOB 0€30TacHOM paboThI
C XUMHYECKUMH BEIIECTBAMH, XUMHUUYECKOU MTOCY/I0N U JIA0OPATOPHBIM 000PY/I0BAHHEM;

10) wHamuuMe MPAKTHYCCKMX HABBIKOB IUIAHHPOBAHHUS M OCYIIECTBICHUS CICIYIOIINX
XUMHUYECKUX 3KCTIEPUMEHTOB!

- W3Yy4eHHE U onKcaHne GU3NIECKUX CBONCTB BEIIECTB;

- 03HaKOMJIEHHE C GU3NYECKUMH U XUMHUUYECKUMHU SBIICHUSIMU;

- OTIBITHI, WILTIOCTPUPYIOLINE TPU3HAKU POTEKAHUS XUMUYECKUX PEAKIIHIA;

- M3Yy4eHHE CIIOCOOOB pa3/esieHusl CMECei;

- MOJIy4€HHUE KUCIOPOa U U3YyYeHHE €r0 CBOMCTB;

- MOJIyu€HHUE BOJOPOJA U U3YUYEHUE er0 CBOUCTB;

- MOJIy4Y€HHUE YIIIEKUCIIOTO T'a3a U U3YUYEHUE €ro CBOWCTB;

- MOJIyueHUE aMMHUaKa U U3y4eHHe ero CBOUCTB;

- MIPUTOTOBJICHUE PACTBOPOB C OIPECIEHHON MacCOBOM JI0JIel paCTBOPEHHOTO BEIIECTBA;
- HCCIIeIOBAaHUE U OTICAHKUE CBOMCTB HEOPraHUUECKHUX BEIIECTB PA3IMUHBIX KJIACCOB;

- MIpUMEHEHHE UHIMKATOPOB (J1aKMyca, MeTUJIOpaHka U peHosndTaienta) 1Jis OnpeieeHus
XapakTepa cpe/ibl B paCTBOPaxX KUCIOT U LIEI0Yei;

- M3Yy4YeHHE B3aUMO/JICHCTBUS KUCIIOT C METaJlIaMH, OKCUIAMH METaJJIOB, PACTBOPUMBIMH U
HEPACTBOPUMBIMU OCHOBAHUSIMU, COJISIMU;

- MOJIy4eHUE HEPACTBOPUMBIX OCHOBAHUI;

- BBITECHEHHE OJIHOTO METaJUIa JPYTUM U3 pacTBOpa COJIH;

- uccienoBaHue aMm(pOTEepHBIX CBONCTB THIPOKCUIOB aIFOMUHUS U IIUHKA;

- pelieHue 3KCIepUMEHTANbHBIX 337ad 1o TeMe "OCHOBHBIE KJIacChbl HEOPTaHUYECKUX
COeaUHEHUH",;

- pelIeHne SKCIIEPUMEHTAIbHBIX 33/1a4 TI0 TeMe "DIIEeKTPOIUTHIeCKast Tucconnanus';

- pelleHne OHKCIEPUMEHTANbHBIX 3alad Mo Teme "BaxHelmme HeMeTaluibl W UX
COeaUHEHMA",;

- pelIeHne SKCIepUMEHTaIbHBIX 3a/1a4 10 TeMe "BaxHeilre MeTabl U X COeTMHEHHS "
- XUMHYECKHUE OKCIEPUMEHTHI, WJUTIOCTPUPYIOIINE TPHU3HAKK MPOTEKAHHS PEaKIIHid
MOHHOTO 0OMeHa;

- KaueCTBEHHBIC PEaKIMM Ha TPHUCYTCTBYIOUINE B BOJHBIX PAaCcTBOPAaX HOHBI: XJIOPHUA-,
Opomua-, Hoaua-, cyabdat-, pocdar-, kapOboHAT-, CHIIUKAT-aHUOHBI, THIPOKCUI-UOHBI, KATHOHBI
aMMOHHMSI, MarHUsI, KaJbIUs, ATFOMUHUS, JKeTe3a (2+) u xxenesa (3+), meau (2+), HUHKA;



- YMEHHUE MPEJCTABIATh PE3YJbTaThl SKCIEPUMEHTa B (pOpMe BBIBOJOB, IOKA3aTENbCTB,
rpaduKoB U TaOIHII U BBISBISATH SMIIMPHUECKHE 3aKOHOMEPHOCTH;

11)  BmajgeHue mpaBWiIaMH O€30TACHOTO OOpAaIlleHUS C BEIIECTBAMH, HCIOJIb3yeMBbIMU B
MOBCETHEBHOM >KM3HH, MPAaBUJIAMU MOBEJCHUS B LENAX COCPEKEHHUS 3/I0POBBS U OKpPYKaIOIIeH
NPUPOJHON Cpezbl; TMOHMMaHHWE Bpela (OMACHOCTH) BO3JACHCTBUS HAa JKUBBIE OPraHU3MBI
OTIPE/ICICHHBIX BEUIECTB, CIIOCOO0B YMEHBIIICHHS U TPEAOTBPAIICHHUS HX BPEJTHOTO BO3CHCTBUS;
MMOHUMaHHUE 3HAYCHUS )KUPOB, OCIIKOB, YIIIEBOIOB UL OPraHU3Ma YeJI0BEKa;

12)  BnajgeHHME OCHOBAMH XHMHUYECKOW T'pPaMOTHOCTH, BKJIIOYANOLICH YMEHHUE MPaBUILHO
WCTIOJb30BAaTh M3YYEHHBIE BEIIECTBA M MaTepHalbl (B TOM YHCIE MUHEpPAIbHBIC YIOOpEHHS,
METaJUTbl M CIUIABBI, MPOAYKTHI MEpepabOTKH MPUPOTHBIX MCTOYHHUKOB YIIIEBOJOPOIOB (YIis,
MIPUPOJIHOTO Ta3a, He(TH) B OBITY, CEIBCKOM XO34HCTBE, HA IPOU3BOJICTBE;

13)  yMeHwHe ycTaHAaBIMBATH CBS3U MY peaibHO HAOII0JAEMBbIMU XUMHUYCCKUMU SBICHUSIMU
U TIPOIIECCaMHU, MPOUCXOIAIINMHA B MaKpO- U MHUKPOMHpPE, OOBSCHATh MPUUNHBI MHOTOOOPA3HsI
BEIIECTB; yMEHHE HWHTETPHPOBATH XMMHUYECKHE 3HAHUS CO 3HAHUAMHU JIPYTUX YUEOHBIX
MIPEMETOB;

14)  npexacraBieHue o chepax NpoPecCHOHATBHON NEATSIBHOCTH, CBSI3aHHBIX C XUMHUEH U
COBPEMEHHBIMH TEXHOJIOTHUSMH, OCHOBAHHBIMH Ha JIOCTHKCHUSX XHMHUYECKOH HAyKH, YTO
MO3BOJIMT O0YJarOMIMMCsI paccCMaTpUBaTh XUMUIO Kak cdepy cBoelt Oynyiielt mpogeccuoHaaIbHON
JEeATETPHOCTH U C/IeNaTh OCO3HAHHBIM BHIOOP XMMHUHU KaK MPOQMIEHOTO MTPEeIMeTa MPH Mepexoie
Ha YPOBEHb CPETHETO 001Iero 00pa3oBaHus;

15)  Hamuuwme ombiTa PabOTHI C PA3IUMIHBIMU UCTOYHHUKAMHU WHPOPMAIIMK 10 XUMUU (HaydHas
W HAYYHO-TIOMYJISIPHAs JIUTEpaTypa, CIIOBapH, CIPABOYHHKH, WHTEPHET-PECYPCHI); yMEHHE
OOBEKTHBHO OIIEHUBATh HMH(OPMAIIMIO O BEIIECTBAX, WX TPEBPAMICHUAX M TPAKTUICCKOM
IIPUMEHEHHH.

2. Conep:xanue ydyeOHOro npeamera « XuMHsh»

8 kiacc

HavajbHbIe MOHATHSA ¥ 3aKOHBI XUMHH

Tena m BemectBa. CBOMCTBa BeHIECTB. JTaJOHHBIE (PU3WYECKHE CBOMCTBA BEIICCTB.
Marepuanbsl 1 MaTepuanoBeeHue. Poiab XMMUM B )KU3HU COBPEMEHHOTO 00mecTBa. OTHOIICHHE
o01recTBa K XUMHH: XHMO(pritist 1 xemopoOowusi.

Metoasl m3ydeHuss xumuu. HaOmogenue. DxcnepumeHT. MonenupoBanue. Moaenu
MaTepHuaIbHbIC ¥ 3HAKOBHIC UJIM CUMBOJIbHBIC.

laszpr. XKunkoctu. TeEpuplie BemecTBa. B3anMHbIE Mepexolbl MEXIy arperaTHbIMHU
COCTOSTHUSIMU BEIIECTB: BO3TOHKA (CyOnumaliusi) u aecyonuMmanius, KOHACHCAlUs U UCIapeHue,
KpUCTAJUTM3alUs | TJIaBJICHUE.

®dusndeckue sBieHUs. YnucThie BemecTBa U cMecH. [ OMOTeHHBIE U TE€TEPOTCHHBIE CMECH.
Cmecu razooOpasHble, xuakue, TBEpAbIe. CrnocoObl pas3ieneHus CMeceil: IeperoHka
(macTriIsALMsg),  OTCTaMBaHHWE, (QWIBTPOBAHHWE, KPHUCTALIM3AIMSA WM BBIIApUBAHUE.
Xpomatorpadus. [I[puMeHeHne 3TUX CIIOCOO0B B JIAOOPATOPHOI NPAKTHUKE, HA TIPOU3BOJICTBE U B
OBITY.

XUMHYECKHE DIIEMEHTBl. ATOMBI U MOJIEKYlbl. [IpocThie W CIOXHBIE BEIIECTBA.
Amnotponuss Ha TmpuMepe Kuciopoga U yraepojga. (OCHOBHBIE TMOJIOKEHUS ATOMHO-
MOJIEKYJIApHOTO yueHus. MoHbl. BenecTBa MOIEKyIIPHOTO U HEMOJIEKYJISPHOTO CTPOCHHUS.

3HakM (CHMMBOJIBI) XHUMHYECKHX »JlieMeHTOB. MHdopmalius, KOTOPYHO HECYT 3HaKH
XUMUYECKUX DIIEMEHTOB. OTHUMOJIOTHSI Ha3BaHUW HEKOTOPBIX XHMHYECKUX DJIEMEHTOB.
[Tepuomuueckass Tabnuma xumudeckux snemeHtoB J[. Y. MeHneneeBa: KOpOTKOMEPUOIHBIN U
JUTMHHOTIEpUOAHBIN BapuaHThl. [leproasl u rpynmsl. [ aBHas v moOovYHAS MOATPYIIBL, UIH A- U
B-rpynmnel. OTHOCUTENIBHASI aTOMHAs Macca.



Xumnueckue Gopmynsl. Mamexcel n kodhdunuentsl. OTHOCUTENbHAS MOJEKYISIpHAs
Macca. MaccoBasi 0151 XHMUYECKOTo 3JIeMEHTa B coequHeHuu. MHpopMaius, KOTOpyo HECyT
XUMHYECKUE (DOPMYIIHIL.

BasenTHOCTE. XMMHMYECKHE 3JIEMEHTBI C IOCTOSIHHOM U IEPEMEHHOM BaJICHTHOCTHIO.
BeiBon ¢opmynel coenmuHeHHs MO BajeHTHOCTH. OmpeneneHre BaJCHTHOCTH XUMHUYECKOTO
aneMeHTa 1o ¢opmyne BemecTBa. OcCTaBleHHE Ha3BaHWW COENWHEHH, COCTOSIIUX U3 JIBYX
XMUMHMUYECKUX 3JIEMEHTOB, 110 BAJIEHTHOCTU. 3aKOH IIOCTOSIHCTBA COCTaBa BEIIECTB.

XuMHU4ecKue peakuuu. PeareHTsl U MpoayKThl peakuyu. [Ipu3Haky XMMHYECKUX peaKIUil.
YcnoBus NOpOTEKaHMS W NPEKPAIIECHHMs XMMHUYECKUMX peakumid. Peaknum  ropeHws.
DK30TEpMUYECKHE U SHAOTEPMHUUYECKUE PEAKIIUH.

3akoH coxpaHeHuss Macchl BemlecTB. (CocTaBieHHME XUMUYECKUX YpaBHEHHUHU.
Nupopmanus, KOTOpyro HECET XUMUYECKOE YpaBHEHUE.

Knaccudpukanuss XMMHUYECKHMX pPEAKIMl MO0 YUCIYy U COCTaBy HMCXOJHBIX BELIECTB U
MIPOJIyKTOB peakuuu. Peakuny coequHeHus, pa3ioxKeHus, 3aMelienns, oomena. Karanuzatopsl u
KaTaJn3.

Jlemoncmpayuu:

o Kosnnekuust MmaTepuanoB ¥ U3AEIHUN U3 HUX;

. Monenu, ucrnosib3yemble Ha ypokax (pu3uKu, OUoJIoTUH U reorpaduu;

J CoOupanue nmpubopa s OJIyUIeHUSI Ta3a U TPOBEPKA €ro Ha TePMETUIHOCTD;

. ArperaTHble COCTOSIHHSI BOJIBI;

. Paznenenne nByx HECMEMIMBAIOMIUXCS KUIKOCTEH C TIOMOIIBIO IETUTEIHFHON BOPOHKH;

J YcranoBka as GpuiabTpoBaHUs U €€ paboTa;

. Paznenenne kpacsimero BemecTBa hromactepa ¢ moMOIIbI0 OyMaKHOU XpomMartorpadum;

. KopoTkonepnoanslii ¥ IJIWHHONEPUOAHBIA BapuaHThl llepuogudeckoil CUCTEMBI
xuMudeckux daemenToB . . Menenena;

. Konnexknus BemecTB MOJIEKYISIPHOTO M aTOMHOT'O CTPOECHHUS;

. Komnexuus «MeTanibl 1 CruiaBb»;

. Anmnapar Kunna;

. Pa3noxxenune 6uxpomara aMMOHUS;

. I'openue cepsi;

. OnBIThL, WJUTFOCTPUPYIOIINE 3aKOH COXPAHEHHS MAcChl BEIIECTB;

. I'openue docdopa, pacTBopeHre MPOIyKTa TOPEHHS B BOJIE U UCCIIEI0OBAHUE MTOJIy4EHHOTO
pacTBOpa JIaKMyCOM;

. B3aumopelicTBue coysTHON KUCIIOTHI C IUHKOM;

. [Tonyuenue runpokcuna meau (I1) u ero paznoxeHue Npu HarpeBaHUHU.
Jlabopamopuvie onvimai:

. O3zHakomIieHHe ¢ J1a00paTOPHOI MOCYIOI;

. [IpoBepka npubopa AJis MOJIy4eHHs Ta30B HA TEPMETUYHOCTE;

. O3HakoMJIeHHE ¢ MUHEpallaMu, 00pa3yIOIUMH TPAHUT;

. [IpuroroBiieHne reTeporeHHON CMECH MOPOLIKOB KEJIe3a U CEPbl U UX pa3/ICTICHUE;

. BsaumoneiicTBue pacTBOpOB XJIOpUIa U HOAUA Kallksl C paCTBOPOM HHUTpaTa cepebpa;

. [Tonyuenue runpokcuna meau (I1) u ero B3aumMoIeliCTBUE C CEPHON KUCITIOTO;

. B3aumonerictBue pacTBopa copl ¢ KUCIOTOM;

. Pa3noxxenne nepokcuaa BOJ0Opoaa ¢ MOMOIIbI0 okcruaa mapranma (IV);

. 3aMelnieHue KeIe30M MeJIM B METHOM KYIOpOcCe.
Ipaxmuuecxue pabomoi:

. [IpaBuna TexHUKK 0€30MAaCHOCTH U HEKOTOPBIE BUABI pabOT B XUMUYECKOU TabopaTopuun

(xabuHeTe XUMHUN);

. OuncTka MOBapeHHOM COJIN.
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Bakneiiluue mnpeacraBuTeNM  HeopraHmveckux BemlectB. KosmuyecTBeHHbIe
OTHOIIEHHUS B XUMHH

CocraB Bo3ayxa. Ilonarue 06 00bEMHON 10J€ KOMIIOHEHTA I'a30BOM CMECU U PACUETHI,
CBSI3aHHBIE C HCIIOJIb30BAHUEM ITOIO MOHATHSL.

Kucnopoa. Ozon. Ilomydyenue kucinopona. CoOupanue M pacro3HaBaHHWE KHCIOPOJA.
XUMHYECKHE CBOWCTBA KUCIOPOJa: B3aUMOJICHCTBUE C METAJJIaMU, HEMETAJJIaMU U CIO0KHBIMU
BelecTBamu. [Ipumenenue kuciopoaa. KpyroBopot kuciopozaa B mpupoie.

Oxcunpl. CocraBneHne Ha3BaHUN OKCUAOB 10 popmynam. CocTaBiieHre (GOopMyII OKCHIIOB
1o Ha3BaHuAM. [IpencraBurenu OKCUI0B: BOJIA, HEralI€Hast U3BECTh U YIJIEKUCIIbIH Tas3.

Bonopon B npuposne. dusnueckue XuMHUYECKHUE CBOWCTBA BOJOPOJA, €ro IMOJy4YE€HUE U
IIPUMEHEHHUE.

Kucnotsl, ux cocraB, kinaccuukanus MO PpPacTBOPUMOCTH U HAJMUUIO KHUCIOPOJA.
WNuukaTtopsel. Tabauna pactBopuMocT. [IpencTaBuTeny KUCIOT: CONSIHASL U CEPHAsl KUCIIOTHI.

Comu. CocraBneHue Ha3BaHMil coieil mo ¢opmynam. CoctaBieHue popmyn cosiei 1o
Ha3zBaHusAM. PacTBopuMocCTh cosieli B Bone. IlpencraBurenu conee: XJIOpHA HaTpus, KapOoHAT
HaTpusl, pocdaT KanbLUsL.

[Tocrostnnas Aoraapo. KosmuectBo BemectBa. Mosb. MounsipHas Macca. Kparthbie
€IMHULIBI M3MEpPEHUs] KOJUYECTBA BEIIEeCTBA — MHWUIMMOJb M KHJIOMOJIb, MUMMHUMOJIApHAS U
KUJIOMOJISIpHAst Macchl BemlecTB. Pacy€rsl ¢ Cnoib30BaHNEM MOHITUH «KOJUYECTBO BEIIECTBAY,
«MOJISIpHAsE Maccay, «IOCTOSTHHAa ABOTaIpO».

3akoH ABoraapo. MossipHbIii 00bEM Ta3000pa3HBIX BemecTB. OTHOCHTENbHAS TUIOTHOCTh
OlHOTO rasza mo-upyroMy. KpaTHele eauHMIIBI HM3MEpPEHHs — MWUIMMOJSIPHBIN U
KHJIOMOJISIPHBIMOOBEM  Ta3000pa3HBIX  BemecTB. Pacu€Tel ¢  WCMOJB30BAaHWEM  TOHSITHI
«KOJIMYECTBO BELIECTBAY», «MOJIAPHBIA 00BEM», «TIOCTOSTHHA ABOTaIpO».

I'uapocdepa. KpyroBopot Boasl B ipupoae. Pu3ndeckne U XMMUIECKHE CBOMCTBA BOJIBI:
B3aMMOJEHCTBUE C OKCUIAMU.

OcHoBanus, ux coctaB. CocTtaBieHre Ha3BaHU OCHOBaHMH 10 opmynam. CocTaBiIeHUE
dhopMya OCHOBaHWHM 1O Ha3BaHMAM. PacTBOpPHMMOCTH OCHOBaHWW B Bojie. MI3MEHEHHE OKpacKu
MHIMKATOPOB B IenouHoil cpene. [IpeacraBurenu menovei: TUAPOKCHUT HATPUS, THAPOKCUU]
KaJusl, TUAPOKCU] KaIbIIHsL.

PactBops1. PacTBopuTens U pacTtBopEHHOE BelecTBO. PacTtBopenue. I'uapatel. MaccoBas
J0JIs. pacTBOPEHHOTO BellecTBa. PacuéThl, cBsi3aHHBIE C HCIOJB30BAaHUEM IMOHSTHUSI «MaccoBas
JI0JIsl PACTBOPEHHOTO BEIIECTBAY.

Jlemoncmpayuu:

[Tonyuenue kucnopoaa pa3inokeHHEeM MEPOKCHIa BOJIOPOA;

Cobupanue KUcIopoa METOJ0M BBITECHEHHUS BOJBI M BO3AyXa;

PacnioznaBanue kucioposa;

I'openue maraus, yris, cepsl u ochpopa B KUCIOPOE;

Komnnekuus okcuaos;

[Tonyuenue, coOupanue u pacrno3HaBaHUE BOJOPOA;

I'openue Bogopoa;

Bzaumoneiictue Bogopoaa ¢ okcuaom meau (I1);

[IpaBuno pa3daBneHuss KOHIIECHTPUPOBAHHOM CEPHOM KUCTIOTHI.

Jlabopamopuvie onvimei:

ITomyTHEHNE N3BECTKOBOM BOJIBI ITPH NPOITYCKaHUU Yepe3 HE€ YIIIEKHUCIIOTO rasa;

[Tonyuenue Bogopoa B3aUMOIEHCTBUEM LIMHKA U COJISTHOW KHUCIIOTHI;

Pacnio3naBanue KUCIOT UHAMKATOPAMU;

W3MeHeHne oKpacku MHANKATOPOB B IIEJIOUHON CPEJIE;

O3HakoMjieHHE C TMpenapaTramMy JOMAlllHEW WIM MIKOJbHOW anTeyKu: pPacTBOPOM

MIEPOKCHJIa BOJIOPOAA, CIUPTOBOM HACTOMKHM MOJA U HAIIATBIPHOTO CIIUPTA.
Ipakmuyeckue pabomul:
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° [Tonyuenue, cobupanue, pacro3HaBaHnue KUCIOPOa;
° [Toyuenue, coOupanue, pacro3HaBaHUE BOJIOPOIA;
. [IpurorosiieHue pacTBOpa € 3aJaHHOM MacCOBOM J0JIEN paCTBOPEHHOIO BELIECTBA.

OcCHOBHBIE KJIACCHl HEOPTAaHMYECKUX COeTMHEeHUI

OcHoBHBIE CBeJIeHUST 00 OKCHIAX, WX KIacCH(PHUKAIIUU, Ha3BaHUIX, CBOHUCTBAxX. CIOCOOBI
MOJIy4€HUSI OKCUOB.

OcHoBanusl, ux Kiaccudukaius, Ha3BaHUS U CBOMCTBA. B3ammoneiicTBre ¢ KHCIIOTaMH,
KHUCIIOTHBIMH OKCHJAMU W COJISIMU. PasfiokeHne HepacTBOPUMBIX OcHOBaHUM. (CrocoObl
MOJIy4E€HHS] OCHOBAHUM.

Kucnotel, ux knaccudurarus u Ha3BaHus. OONMEe XUMHUYECKHE CBOWCTBA KHCIIOT.
B3aumopeiicTBue KHCIOT ¢ MeTaulaMH. DJEKTPOXUMUUYECKHH PSJi HANPSHKEHUW METaIIOB.
BzanmopeiicTBue KHCIOT C OKCHAAMH METaIoB. B3aumoaencTBHE KHCIOT ¢ OCHOBaHUSMH.
Peakuus neifrpanusanuu. B3zaumonelictBue kucnot ¢ consiMu. [lonydeHne GECKUCIOPOIHBIX U
KHUCJIOPOJCOAEPKAIINX KUCIIOT.

Conu, ux kiaccudukanus u cBoiicTBa. BzaumonelicTBe colielt ¢ KUCIOTaMH, IIEI0YaMHu,
cosisiMu. B3anmMopeiicTBue cosiell ¢ MeTaaaMHu, 0COOEHHOCTH 3TUX PeaKIuil.

I'enernueckue psapl MeTana W HeMmeTaila. ['eHeTndeckas CBS3b MEXKIy KiaccaMu
HEOPraHMYeCKUX BEIIECTB.

Jlabopamopnvie onvimoi:

BzanmopeiicTBue OKcHaa KalbIHs C BOJIOM;

[ToMyTHEHHE N3BECTKOBOM BOABI IIPU MPOITYCKaHUU Yepe3 He€ yIIIeKNUCIIoTOo ras3a;
Peakuus Helitpanuzanuu;

[Tonydyenue ruapokcuna meau (I1) m ero B3auMoaelcTBUE C KUCIOTOM;
Paznoxxenne ruapokcuna meau (I1) mpu HarpeBanuu;

BzanMmonelicTBue KUCIOT ¢ METalIaMHu;

BzanMmoneiicTBHE KUCIOT C COJISIMU,

B3aunmoneiictBue cynbdata meau (I1) ¢ xxenezom;

BzanmoneiicTBre coJieii ¢ COIAMU;

I'enernueckas cBsi3b HAa MPUMEPE COCAUHEHUN MEJIU.

Ilpakmuueckas paboma:

° Pemienue skcrnepuMeHTaNbHBIX 3a7a4 MO0 TemMe «OCHOBHBIE KJIAcCChl HEOPraHMYECKUX
COEUHEHUNY.

Ilepuoguyeckuii 3aKOH M NMePUHOAMYECKAs cHUCTeMa XUMHYecKuXx jemenToB /. W.
MenaesneeBa. CTpoenune aroma

EcrecTBeHHBIE ceMelicTBAa XMMHYECKHUX BSJIEMEHTOB: IEIOYHBIC U IIEIOYHO3EMEIbHEIC
METaJUIbl, TAJIOTCHBI, HHEPTHBIC (0JIArOpOHBIC) Ta3bl.

AMdoTtepHocTh. AMDOTEpHBIC OKCHUJIBI M TUIPOKCUIBI. [TOHATHE «KOMIIJICKCHBIE COJTNY.

Otkpsitue [. . MenaeneeBbiMm [lepuoandeckoro 3akoHa u co3ganue um Ilepuoandeckoi
CHCTEMBI XHUMHYCSCKHUX JIEMEHTOB.

AToMBI Kak (opMa CYIIECTBOBaHHS XHUMHYECKUX 371eMEHTOB. OCHOBHBIE CBEJICHUS O
CTpOEHUH aToMOB. JloKazaTeiabCTBa CJIOXHOCTH CTpoeHHuss aToMoB. OmbITel Pesepdopaa.
[InanerapHas MOAENb CTPOCHUS aTOMOB.

CocraB aTOMHBIX s7I€p: TPOTOHBI, HEUTPOHBI. M30TONBI. OTHOCUTENBHAS aTOMHAsI Macca.
B3auMocBs3b NOHATUN «IIPOTOHY, KHEUTPOH», «OTHOCUTENbHASI aTOMHASI Maccay.

Muxkpomup. DnekTpoHbl. CTpoeHHE 3IEKTPOHHBIX OO0O0JI0YEK aTOMOB XHMHUYECKHX
anemeHToB Ne 1—20 B Ilepuoauueckoii Tabnuie xumudeckux siaementoB JI. M. Menneneesa.
[TonsaTHe 0 3aBepHIEHHOM 3JIEKTPOHHOM YPOBHE.

N3orompl. ®Dusnueckuit cMmbica CUMBOJNMKH [leproaudeckoit TaOMMIBI XUMHUYECKHX
anemeHToB JI. V1. MenneneeBa. M3MeHeHHs] CBOMCTB 3J€MEHTOB B MEPUOJAAX W Tpylmax, Kak
(GYHKIHS CTPOCHHSI DJIEKTPOHHBIX 000JI0UEK aTOMOB.

Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTE/IbHbIC PeaAKIIUN
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HNonnas xumuueckasi cBsizb. MoHBI, 00pa30oBaHHbIE aTOMaMU METAJIOB U HEMETAJLIOB.
CxeMbl 00pa3oBaHUsI MOHHOW CBSI3M JUIs OMHApHBIX coeanHEHHH. VIOHHBIE KpUCTaUIMYEeCKHe
peméTKy u (PU3NYECKHe CBOICTBA BEUIECTB C 3TUM THIOM pemérku. [lonsarue o dhopmynbHOI
€AVHULE BELIECTBA.

KoBanenTHast XumMuueckast CB3b. DIEKTPOHHBIE U CTPYKTypHBIE opmyinbl. KoBaneHTHas
HEMNoJIApHasi CBs3b. OJIEKTPOOTPULATENBHOCTh. Psini anexTpooTpunarensHocTH. KoBaneHTHas
NoJisipHasl XuUMHU4Yeckas cBs3b. (CxeMbl 00pa3oBaHUs KOBAJIEHTHOW CBSI3U ISl OMHApHBIX
coeuHeHU. MoJeKyaspHble U aTOMHbIE KPUCTAINIMYECKHE PELIETKH, (PU3HYecKue CBONCTBA
BEILIECTB C 3TUMHU TUIIAMH PEIIETOK.

Merammueckass XMMHYECKas CBS3b W METAUIMYECKas KPHUCTAIMYECKas pPEIIETKa.
@DuU3MYECKUE CBOMCTBA BEILIECTB C ATUM THIIOM PEIIETKU. EMHAs npupo1a XUMUYECKUX CBSI3ECH.

Crenenp okucinenusi. CpaBHEHUE CTENIEHU OKUCIIEHMs U BalleHTHOCTU. [IpaBuia pacuéra
CTENEHEeW OKHCIEHUs M0 XUMHUUYecKUM ¢opmyinam. OmnpeneneHue CTENeHed OKUCICHMsS s
3JIEMEHTOB, 00Pa3yIOUIUX BEIIECTBA PA3HBIX KJIACCOB.

OKHCANTENbHO-BOCCTAHOBUTENbHBIE — peakiuU. OKHCIUTENb U BOCCTAHOBUTEIID,
OKHCJICHHE U  BOCCTaHOBJIeHHE. PaccraHoBka  KOI(QQHUIMEHTOB B  OKUCIHUTEIHHO-
BOCCTaHOBUTEJIbHBIX PEAKLUAX METOJIOM JIEKTPOHHOIO OasiaHca.

9 kJ1acc

IToBTOpEeHue u 0000MIeHNe cBeleHUI 0 Kypcy 8 kiacca

bunapnsie coenuaenns. OKcuapl coeoOpasyrore U HecojaeoOpasyromue. [ uapokcu b
OCHOBaHHs, aM(pOTEpHbIE THUIAPOKCHIBI, KHUCIOPOJCOAEpkKaliue KUCIoThl. CpemaHue, KUCTBIC,
OCHOBHBI€ U KOMIUIEKCHBIE COJIH.

O06o0menre cBeCHUN 0 XUMUYECKUX peaknusaX. Kimaccudukaus XuMHIECKUX PeaKIuii
M0 pPa3IMYHBIM MPHU3HAKAM: COCTaBYy W YHUCIY DPEarupyrolux M 0O0pa3yIoUIMXCs BEIIEeCTB,
TeroBoMy 3 dekTy, 0OpaTUMOCTH, N3MEHEHHIO CTETICHEH OKHCIICHUS DJIEMEHTOB, 00pa3yIoNux
pearupyroiue BeIllecTBa, arperaTHOMy COCTOSHHIO pEarupyrolux BELIECTB, HCIOJb30BaHUIO
KaTajan3aTopa.

[ToHsiTHE O CKOPOCTH XMMHUYECKOW peakiuu. DakTopbl, BIMSIOIMIME Ha CKOPOCTH
XMUMHUYECKUX pEeaKUui: MpUpoJa pearupymrolluX BEIIeCTB, MX KOHIEHTpalus, TeMIleparypa,
IJI0UI[a1b COPUKOCHOBEHHM S, Halure Katanu3aTopa. Karamus.

Jlabopamopuvie onvimai:

° B3aumopelicTBue aMMuaka v XJ0poBOI10pOa;

° Peakuus Helitpanuzanuu;

° Hab6nronenue TeroBoro 3dexra peakiiuu HeUTpanu3aluu;

° B3anmonerictBrue cepHoit KucaoThl ¢ okcuaoM Meau(1l);

° PaznosxeHnue nmepokcuia BOAOPO/Ia ¢ TOMOIIBIO KaTajga3bl KapTodes;

° 3aBUCUMOCTb CKOPOCTHM XMMHMUYECKOW PEaKUUu OT IMPHUPOAbl PEArHPYIOIIUX BEIIECTB Ha

pUMepe B3aUMOJCHUCTBUSA PACTBOPOB THOCYJIb(haTa HaTpus U Xjopuaa Oapusi, THOCyIb(dara
HATpPUSI U COJITHOM KUCIIOTBI;

° 3aBUCUMOCTh CKOPOCTHM XHMHYECKOW peakiuu OT TMPUPOJbl METaUIOB MpU HUX
B3aMMOJICHCTBUHU C COJISHOM KHUCIOTOMH;

° 3aBUCUMOCTh CKOPOCTHM XUMHUYECKOW peakIuu OT MPUPOAbl KHUCIOT TP UX
B3aMMOJICCTBUU C JKEJIE30M;

° 3aBUCUMOCTb CKOPOCTH XUMUYECKON PEaKIUU OT TEMIEPATYPHI;

° 3aBUCHUMOCTb CKOPOCTH XUMUYECKOW PEaKUU OT KOHLEHTPALUK;

° 3aBUCUMOCTh CKOPOCTM XUMHUYECKOW pEaKIUu OT IUIOMIAJd CONPUKOCHOBEHUS
pearupyromux BeIecTB;

° 3aBUCUMOCTh CKOPOCTH XUMUYECKON PEaKMU OT KaTalu3aTopa.

XHMHYEeCKHE PeaKIH B PACTBOPAX 3JIeKTPOJINTOB
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[Tonsitie 00 SICKTPOIUTUYECKON ITUCCOIMUAIUHM. OIEKTPOIUTHI U HEIJICKTPOIHTHL.
MexaHu3M JMCCOLMALUM  AJIEKTPOJIUTOB C Pa3gU4HbIM  XapakTtepoMm cBsizu. CreneHnb
NIEKTPOJIUTUYECKON nuccounanuu. CUIbHbIE U cla0ble 3JIEKTPOIUTHI.

OCHOBHBIC TIOJIOKEHHUS TEOPUHU DJICKTPOIUTHUECKON mucconmarnuu. Kiaccudukanus
MOHOB U WX CBOMCTBA. KHCIOTBI, OCHOBAaHUS M COJM Kak 3JIEKTPOIMTHL. WX Kiaccupukamus u
JTUCCOITHAITHS.

OO0mue XUMHYECKHE CBOWCTBA  KHUCJIOT: M3MEHEHHME OKpPAaCKM HWHIUKATOPOB,
B3aMMO/ICICTBUE C METANIaMH, OKCHIAMH U TUJIPOKCUIAMU METAJIOB, U COJIIMH. MOJIEKYIIsIpHbIE
Y MOHHBIC (TIOJTHBIE U COKpPAIIEHHBIE) YPAaBHEHMS peaKiuil. XUMUYECKUM CMBICT COKpPAIEHHBIX
YpaBHEHUU. Y CIOBUS MPOTEKAHUS PEAKLIMI MEXIY SJEKTPOJUTAMU 10 KOHUA. Psii akTMBHOCTH
METaJIJIOB.

OO0mue XUMHUYECKHE CBOMCTBA IIEJIOYEH: B3aUMOJICHCTBUE C KHUCIOTaMH, OKCHUIAMU
HEMETaJUIoB, cojsiMd. OOmmMe XUMHUYECKHE CBOMCTBA HEPACTBOPUMBIX  OCHOBAHMMA:
B3aMMOJICHCTBUE C KUCIOTaMU, Pa3JIOKEHNE TIPH HarPeBaHUU.

OO0mue XUMHUYECKHE CBOMCTBA CpPEIHUX COJICH: B3aUMOJECUCTBHE C KHUCJIOTAMH,
e0YaMH, COJISIMA U MeTaJlIaMu. B3anMoIeiCTBUE KUCIBIX COJIEN CO IIEI0YaAMH.

I'unponus kak oOMEHHOE B3aMMOJEWCTBHE cojield ¢ BOJOW. ['Maponu3 cosiv CHUIIBHOTO
OCHOBaHHUSI W cjabod KucioTel. ['maponu3 comm caaboro OCHOBAaHUS W CHJIBHOW KHCIIOTHI.
Bonopoausrnii nokazarens (pH).

CBoiICTBa KHCIIOT, OCHOBAaHUM, OKCHJIOB W COJIE B CBETE€ TEOPUH DIICKTPOJIUTHUYECKOMN
JTUCCOITHAITMN U TIPEJICTABIICHUH 00 OKUCITUTEIbHO-BOCCTAHOBUTEIBLHBIX PEAKITHSX.

Jlemoncmpayuu:

. Onpenenenue xapakTepa Cpeibl B pacTBOpax COJIEH.

Jlabopamopuvie onvimei:

HN3MeHeHne OKpackyu UHANKATOPOB B KUCJIOTHOM Cpefie;

Peaknus HelTpanu3anuy pacTBOpaA IEIOYN PA3IUYHBIMU KHCIOTaMU;

[Tonygyenue ruapokcuna meau(Il) u ero B3auMoAeCTBHE C PA3IMYHBIMU KUCIIOTAMU;
B3aumonelicTBrue cuiibHBIX KHCIOT ¢ okcuaoM Menu(Il);

BzanMmopeiicTBue KHCIOT ¢ MeTalIaMu;

KauecTtBenHas peakiiys Ha KapOOHAT-HOH;

. [Tonyyenue cTyHA KPEMHUEBON KUCIIOTHI;

. KauecTBeHHas peakiiys Ha XJIOPU/- UITU CYJIb(AaT-UOHBL;

. N3meHeHne okpacku MHAUKATOPOB B LIEJIOYHOU Cpee;

B3anmopeiicTBue mienoyen ¢ yrieKuciabiM ra3oMm;

KauectBenHas peakuus Ha KAaTUOH aMMOHUS;

[Tonyuenue runpoxcuna meau(Il) u ero paznoxxenue;

B3aumoneiictBue kapOOHATOB € KUCIOTaAMHU.

[Tonyuenue runpoxcuna sxenesa(lll);

BsaumoneiicTBue xenesa ¢ pactBopoMm cynbdara meau(1l).

Ipaxmuueckue pabomoi:

. Pemrenne skcniepuMeHTANIBHBIX 3a7a4 [0 TEME «DNEKTPOTUTHYECKAs TUCCOLUALINSD.

HeMeTasibl M UX COeUHEHUS

CrpoeHue aroMOB HEMETAUIOB M HUX IIOJIOKEHUE B NEPHOJMYECKOM cucreme. Psp
ANEKTPOOTpUIATENBHOCTH. Kpuctamimueckue pemeéTkd HEMETANIOB — MPOCThIX BEIIECTB.
duznyeckue cBoMCTBa HeMeTawoB. O0IIMe XUMUYECKHEe CBOIICTBA HEMETAIJIOB: OKUCIIUTEIbHbBIC
Y BOCCTaHOBUTEJIbHBIE.

lanorensl, cTpoeHue UX aTroMOB U MojeKyd. Du3nyeckue M XMMHUYECKHUE CBOMCTBA
rajioreHoB. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB TaJIOT€HOB B 3aBUCUMOCTH OT UX MOJIOKEHHUS B
nepuoandeckoil cucreme. HaxoxkieHue raioreHoB B MpUpoJe U UX nojydeHue. buonoruueckoe
3Ha4YE€HHE U PUMEHEHHE
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l'amoreHoBoiOpoAbl M COOTBETCTBYIOUIME KM KHUCJIOTHI: IUIABUKOBAsl, COJIsHAd,
OpoMOBOIOpOIHASI, HOAOBOMOpoaHas. ['anmorenunsl. KauecTBeHHblE peaklMW Ha TalOTCHHI-
noHsl. [IpuMeHenne coeMHEHNH TraloOTeHOB.

OOmas xapakrepuctuka sneMeHToB VIA-rpynmel. Cepa B mpupoje u e€ MoiydyeHHe.
AnnotpornHbsle MOAM(UKAMU Cepbl M HMX CBOHCTBA. XUMHUYECKHE CBOMCTBA cepbl MU €&
pUMEHEHHE.

CepoBo10pOA: CTPOEHUE MOJIEKYIIbI, (PU3HUECKNE U XMMUUECKUE CBOWCTBA, MOJIyYEHUE U
sraueHue. CepoBogopoanas kuciota. Cynbuubl 1 ux 3HaueHue. JIIOMUHOPOPHI.

Oxcun cepoi(1V), cepaucras xucnora, cynbdurel. KauecTBeHHas peakuus Ha Cyinb(ur-
HOH.

Oxcup ceprl(V]), cepnast kuciota, cyibgpatsl. Kpucramioruaparst.

CepHnast KUCI0Ta KaK CUIIbHBIN 371€KTpoauT. CBoMcTBa pa30aBIeHHON CEpHOM KUCIOTHI KaK
TUITUYHOW KHUCIIOTHI: B3aMMOJICHCTBHE C METaJUIaMH, OCHOBHBIMH M aM(pOTEPHBIMH OKCHIAMH,
OCHOBAHMSAMHU M aM(POTEPHBIMU THUIAPOKCHIAMH, COSIMHA. KauecTBeHHasi peakiusi Ha Cynbdar-
HOH.

OO6mast xapakTepPUCTHKA JIEMEHTOB V A-Tpynibl. A30T, CTPOEHHE €r0 aTOMa U MOJIEKYJIBI.
Ouznyeckue M XUMHUYECKHE CBOWCTBA M MPUMEHEHHE a30Ta. A30T B MpPHUPOJAE U €ro
OunosloruuecKas poJb.

AMMUak, cTpoeHue MoJIeKyJbl U pU3nYecKre cBoiicTBa. AMMHMayHas BOJA, HAIIAThIPHBIH
CIUPT, THIpaT aMMHaka. JJOHOpHO-aKUENTOpHBIM MeXaHM3M O00pa30oBaHMs CBSI3M B KaTHOHE
amMmMoHMs. BoccraHoBuTenbHble cBoiicTBa ammuaka. Coiay aMMOHHMS U HUX NpPHUMEHEHHE.
KavecTBenHast peakiusi Ha KATHOH aMMOHHSI.

Oxcuapl a3ora: HecosieoOpasylolie M KHUCIOTHbIE. A30THCTasg KUCJIOTa M HUTPUTHL
A30THas KUCIOTa, €€ NoTydyeHrue u cBorcrra. Hutpartsl.

®docdop, crpoerune atoma u awtotpornus. Pochuasl. Dochun. Oxeun dhochopa(V) u
dbochopnas (oprodocdopnas) kucinorta. Docharsr.

OO6mrast xapakTepucTuka 3yeMeHTOB [VA-rpynmbl: 0COOCHHOCTH CTPOEHHUS aTOMOB,
MPOCTHIX BELIECTB M COCAMHEHHUN B 3aBUCUMOCTH OT IOJIOKEHUS 3JIEMEHTOB B MEPUOIUUYECKON
cuctemMe. Yriaepod. AJTOTporHble MOAUUKAIMK: anMa3, rpaduT. AMOpGHBIN yrieposa: caxa,
AKTUBUPOBAHHBIA yroib. AncopOums. XUMHUYECKHE CBOMCTBa yriepoaa. Kokxcoxmmuueckoe
MIPOU3BOJICTBO U ero nmpoaykuus. KapOus.

Oxkcun yraepona(Il): ctpoenne Mosiekysbl, mojydenue u cpoiictBa. Oxcup yriepona(IV):
CTpPOEHHUE MOJIEKYJbl, MOJTYy4eHHUE W CBOMCTBA. YroipHas kuciora. Conu yroiabHOW KHCIOTHI:
KapOOHaThI U THIPOKapOOHaThl. TexHuuYecKas u NUIleBas co/a.

Opranuyeckasi XuMusi. YTJIEBOJIOPOIbI.

Mertan, 3TaH W HpomaH Kak MpeJesbHbIE (HACHIIICHHBIE) YTIEBOAOPOIbl. DTHIEH U
alleTWJIEH Kak HemnpeJenbHble (HEHACHIIICHHbIE) YIrieBoaopoAbl. CTpyKTypHbIE (OPMYIBI
BelecTB. ['openue yriaeBoaopoaoB. Peakuuu aeruapupoBaHus NpeebHbIX YrIIeBOJOPOIOB.

CrupTsl. DTUJIOBBIN CIHPT, €r0 MOJy4eHHE, IPUMEHEHUE U (PU3HOIOTHYECKOe JCHCTBHE.
TpéxaToMHBII cIUPT MIULIEPUH. YKCYCHAs! KUCJIOTA KaK MPeICTaBUTENb KapOOHOBBIX KUCIIOT.

Kpemuuii: crpoenue aroma U HaxoxxaeHue B npupoje. Cunmuiuasl u cuiiad. CBoiicTBa
kpemuaus. Okcun kpemHusA(IV). Kpemaueas kucnoTa u e€ comu.

IIpousBoacTBO crekna M neMeHTa. [IpoayKuust CHIMKaTHOM MIPOMBIIIJICHHOCTH:
ONTUYECKOE BOJIOKHO, KepaMuka, papdop, pasuc. OnTudeckoe BOJIOKHO.

Hemerannel B mnpupoge. dpakipoHHass NeperoHka >KUIKOTO BO3AyXa Kak cHoco0
MOJIydeHUs1 KHUCIOopoJa, a3oTa M aproHa. Ilomydenue ¢ocdopa, kpemHHs, Xjopa, HOAA.
DNEeKTPOSIU3 PacTBOPOB.

[Tomy4yeHue cepHO KHCIOTHI: CHIPbE, XUMHU3M, TEXHOJIOIMUYECKas CXeMa, METO/] KUIIAIIETO
CJIOS1, IPUHIMIIBI TETJIO0OMEHa, MPOTHUBOTOKA U HUpKysiuuu. Oneym. [IponsBoacTBO amMmmHaka:
CBIPbE, XUMU3M, TEXHOJIOTUYECKAs CXeMa.

Lemoncmpayuu:

° I'openue ceprl B KUCIOPOE;
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KavecTBenHast peakuus Ha Cyab(UA-UOH;

B3anMoeictBre KOHIIECHTPUPOBAHHOM CEPHOM KHUCIIOTBI C ME/IBIO;

OOyriMBaHue OPraHNYECKUX BEIIECTB KOHIIEHTPUPOBAHHON CEPHON KUCIOTOMH;
Paznoxenne 6mxpomara aMMOHHS;

B3anMoelicTBre KOHIIECHTPUPOBAHHOM a30THOM KMCIJIOTBI C MEJIBIO;

KauecTBeHHas peakiivss HAa MHOTOATOMHBIE CITUPTHI.

Jlabopamopmvie onvimboi:

Pacno3naBanue rajJoreHuI-HOHOB;

KauecTtBeHHbIe peakiuu Ha Cyab(daT-uoHbI,

KauecTBeHHas peakiivs Ha KATHOH aMMOHMUS;

XUMHUYECKUE CBOMCTBA a30THOM KHCIIOTHI, KaK AJEKTPOJIUTA;

KauectBennsie peakiuu Ha pocaT-uoH;

[Tony4yeHue u CBOMCTBA YrOJIBHOM KUCIIOTHI;

KauecTtBeHHas peakiiyis Ha KapOOHAT-HOH;

[IponyckaHue yriekuciaoro ra3a 4epe3 pacTBOp CHIIMKATa HaTpHs.

Ipaxmuueckue pabomeoi:

N3ydeHune CBOMCTB CONSTHOM KUCIIOTHI,

N3yuenune CBONWCTB CEpHOM KUCIIOTBHI;

[Tonyuenue amMmmuaka U U3y4eHHE €ro CBONCTB;

[Tonyuenue yriekucnoro raza. KauectBeHHas peakius Ha KapOOHAT-HOHBI.

MeTtanjibl M UX COeIMHEHUS

[lonoxxeHne MeTauIOB B NEPUOJUYECKOM CHCTEME XHUMHUYecKux snemeHTtoB JI. U.
MeneneeBa, CTpOEHUE aTOMOB M KPUCTAJIJIOB METAUIOB. MeTaiunyeckas CBsA3b U METaJUIMUeCcKast
KpUCTaJUIM4ecKas pemérka. Ou3ndeckue CBOWCTBA METAIIOB: 3JEKTPO- U TEIUIONPOBOIHOCTD,
OTpaXkaromiasi CloCOOHOCTh, TNIACTUYHOCTh. UEPHBIE U I[BETHBIE METAILIbI.

Mertaibl Kak BOCCTAHOBUTEU. DJIEKTPOXUMHUYECKUN Psijl HanpsbkeHUu. Bzaumonericteue
METAJUIOB C HEMETAJJIAMH, OKCUJIAMU, KHUCIIOTaMH, COJISIMUA. ATTFOMUHOTEPMUSL.

OO6mrast xapakTepucThkKa 371eMeHTOB [A-rpynmbl. OKCHABI U TUIPOKCHIBI IICIOYHBIX
METaJUIOB, UX MOJy4€HHUE, CBOKCTBA, IPUMEHEHHE. BakHelne coJIM IEJ0YHbIX METaUIOB, UX
3HAQUYE€HHE B IPUPOJE U KU3HU YEIOBEKA.

O6mrass  xapakrtepuctuka 37meMeHTOB  I[A-rpynmbl.  OKcuabl W THAPOKCHIIBI
LIEJI0YHO3EMEIIbHBIX METAUIOB, MX IOJyd€HUE, CBOMCTBA M NpHUMEHEHHE. BaxHeimme conu
IIEJIOYHO3EMETIbHBIX METaJUIOB, MX 3HAYEHHE B MPUPOJE M JKU3HM dYenoBeka. KapOoHaTel u
TUAPOKApPOOHATHI KAJIBIIUS.

Bpemennas u mnocrosiHHas KECTKOCTh BoAbL. (CrmocoObl yCTpaHEHHS BpPEMEHHOM
#EcTtkocTu. CriocoObl yCTPaHEHUS TOCTOSIHHOM JKECTKOCTH.

CoenuHeHus aTOMUHUS B MpuUpoje. XUMUYECKHE CBOWcTBa amoMuHMSI. OCOOEHHOCTH
OKCHJIa ¥ TUAPOKCUIA ATIOMUHUS KaK aM(POTEpHBIX CoelMHEHUN. BaxkHelue coiu alfOMUHUS
(xnopua, cyabdar).

OcobenHocTu cTpoeHHUs aTroMma sxenesa. JKene3o B mpupoje. BaxHeilue pynasl xenesa.
[Tonyuenue uyryna u cranu. Oxcuasl u ruapokcunst sxenesa(ll) u (III). Conu xenesa(Il) u (I1D).
OOHapyxeHHe KaTHOHOB eJie3a B pacTBOpe. 3HaUeHHE COeIMHEHNH jKere3a.

Koppo3sus ra3oBas (XumMuueckast) ¥ 3J€KTpOXUMHUYECKas. 3alIUTa METAJUIOB OT KOPPO3UH.
Merannst B mnpupone. Ilonstme o Meramutypruu. Yé€pHas u I1BEeTHas MeETaJULyprusl.
IIupomeramnyprusi,  TMAPOMETAJULYPrHs,  JJIEKTpoMeTalryprus.  JIOMEHHBIM  mpouecc.
IlepepaboTka 4yryHa B CTajib. DJIEKTPOJIN3 PACIIIaBOB.

Jlemoncmpayuu:
. B3anmoelicTBrue anmOMUHUSA C KACIOTAMM, IE€JI0YaMU U BOJOM;
. B3aunmoelictre xkene3a U Meu C XJI0pOoM;
. B3anMopelictBue Meau ¢ KOHLICHTPUPOBAHHOM CEPHOM KHUCJIOTOM M a30THOM KUCIOTOU

(pa3z6aBiieHHON M KOHIICHTPUPOBAHHOM);
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Oxkpacka miaMeH COeIMHEHUSIMU I1IEJIOYHBIX METAJIJIOB;

Oxkpacka MmiaMeHH COCIMHEHUSIMU 111eJI0YHO3EMEIbHBIX METAJIOB;
T"amenne n3BecTH BOJION;

[Tosyduenune xKECTKOM BOJABI B3aUMOJICHCTBUEM YIJIEKUCIIOTO Ira3a ¢ U3BECTKOBOM BOJIOM;
YcTpaneHue BpeMEHHOH jKECTKOCTU KUTISTICHHEM U JIOOABJIICHUEM COJIBI;
VYcrpaneHue noCTOSIHHOM KECTKOCTU TOOABICHUEM COJIbI;
Jlabopamopnvie onvimoi:

B3aumoeiicTBue xene3a ¢ pactBopom cyibdara meau(1l);

[Tosrydenne n3BECTKOBOW BOJIBI M OTIBITHI C HEM;

[Tonyuenue runpoxcuion xenesa(ll) u (110);

KadecTBeHHBIC peakiy Ha KATHOHBI JKeJe3a.

Ipaxmuueckue pabomeoi:

XKécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEeHMS;

. Pemrenne skciepuMeHTAIBHBIX 337124 10 TeMe «MeTab.

XuMHS M OKPYKAIOLIAs cpeaa

Crpoenue 3emuu: siapo, MaHTHs, 3eMHasi Kopa, Jutocdepa, ruapocdepa, armocdepa.
Xumuyeckuit coctaB 3emiuu. ['opHbie nopoasl. Munepaibl. Pynpl. OcanoyHbie TOpHBIE OPOIBI.
[Tone3Hpie uckonaeMsle.

HUcrtouynnkn  XMMHMYECKOTO  3arpsi3HEHHS  OKpyXkaromed  cpenpl. [ obOambHbIE
AKOJIOTUYECKHE TPOOJIEMBbI YEJIOBEUECTBA: HapyIIEHHE OWOTCOXMMHUYECKUX KPYrOBOPOTOB
XUMHUYECKHUX DJIEMEHTOB, MOTEIJIEHWE KIWMAaTa, KUCIOTHBIC MOXKAU U Jip. O30HOBBIE IBIPHI.
MexayHapoaHOe COTPYIHUYECTBO B OOJACTH OXpaHBl OKPYXKAIOMIEH CPeIbl OT XUMHUYECKOTO
3arps3HEHUs. «3enEHast XUMHUS.

O0o00menne 3HAHUIA 10 XUMHMH KYpca 0CHOBHOM mK0JbI. [logroroBka k OcHoOBHOMY
rocy1apCcTBEHHOMY IK3aMEeHY

Crpoenue aroma B COOTBETCTBUM C IIOJOXEHUEM XUMHUYECKOIO 3JEMEHTa B
nepuoandeckon cucreMe. CTpoeHue BEECTBA: XUMUYECKas CBSA3b M KPUCTAIIINYECKAs PEIIETKA.
3aBUCUMOCTb CBOMCTB, 00pa30BaHHBIX IEMEHTAMHU IPOCTHIX BEIIECTB (METANIOB, HEMETAIJIOB,
OaropoJIHBIX TAa30B) OT TMOJIOXKEHHsS] DJIEMEHTOB B IEPUOJIUYECKON cucteme. Tumosorus
HEOPraHMYECKHX BEILECTB, pa3/ieJ€HUE UX Ha Kiacchl U rpynmnsl. [IpeacraBurenu.

[Ipu3Haku W ycnoBUA NPOTEKAHUS XUMUYECKUX peakuuil. TUIoyorus XUMHUYECKHUX
peakuuii 1Mo  pa3NMyHBIM  Opu3HakaM. Peakuuu uoHHOro oOmeHa.  OKHCIHUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU.

XHUMHYECKUE CBOMCTBA IMPOCTHIX BEUIECTB. XapaKTEpHble XUMHUYECKHE CBOICTBa
colieoOpa3yoInuX OKCHUIOB, THUAPOKCUIOB (OCHOBAHHM, KHUCIOPOACOACPKAIIUX KHCIOT H
aM(}OTEepHBIX THAPOKCHUIOB), COJICH.

3. TemaTuuyeckoe MJIAaHNPOBaAHHUE € YKA3aHHEM YACOB, 0TBOJIMMbIX HA OCBOECHHE
KaXKI0H TeMbI

8 kmace

Ne Conepxxanue KonuuectBo yacos

n/m

1 HavansHple mOHATUA U 3aKOHBI XUMUU 20

2 Baxkneiiirie mpencTaBUTENM  HEOPTaHHMYECKHUX  BELIECTB. 18
KonnuecTBeHHBIE OTHOIIEHUS B XUMUH

3 OcHOBHBIE KIIaCChl HEOPTAHUYECKUX COETUHEHUN 10

4 [lepuomuuecknii  3akOH W MEpPUOJUYECKass  CHCTEMa 8
xumuueckux snemeHToB /1. 1. MenaeneeBa. CtpoeHne aroma
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) Xumnueckass  cBA3b.  OKHUCIUTEIHLHO-BOCCTAHOBHUTEIIbHbBIC 12
peakiuu
Hroro 68
9 kJacc
Ne Conepxanue KosmmuectBo yacos
/11
1 [ToBTOpenue u 0600IIIEHNE CBEIEHUI TT0 KypCy 8 Kilacca 5
2 XUMHUYECKUE PEAKIIUU B pacTBOpax AJIEKTPOJIUTOB 10
3 Hewmerasnisl 1 ux coenMHEHUS 25
4 Mertanbl ¥ UX COEAMHEHUS 17
5 XWMUS ¥ OKpYyKaromas cpea 2
6 O06001eHre 3HaHMA MO XMMHMHM Kypca OCHOBHOM IIKOJIBI. 9
[ToaroroBka k OCHOBHOMY TOCYITapCTBEHHOMY dK3aMEHY
Hroro 68
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