1. Ilnanupyemble pe3yabTaThl H3yYeHHUs y4eOHOIr0 MaTepuaJa mpeaMera

B cucreme ecrecTBEHHOHAaydyHOro 00pa3oBaHMsA XUMMs Kak Y4eOHbIM NpeAMEeT 3aHMMaeT BaXKHOE MECTO B II03HAHMM 3aKOHOB IPUPOBI,
(GopMHpPOBaHNN HAyYHOW KapTUHBI MHpA, CO3JAaHUU OCHOBHI XMMHUYECKHX 3HAHWUN, HEOOXOMUMBIX JIsi TMOBCEJIHEBHOW >KM3HM, HABBIKOB 3JI0POBOTO H
0e30I1aCHOTr0 JUIsl YeJIOBEeKa U OKpY Karollel ero cpeibl 00pas3a *HU3HH, a TAKKE B BOCIIMTAHUU SKOJIOTHYECKOH KYIbTYpBI.

VYCneurHocTh M3y4eHUs XUMHH CBsI3aHa C OBJAJCHHEM XUMHUYECKHUM S3bIKOM, COOJIOJICHHEM IpaBHi 0e30macHoi paboThl MpPHU BBIIOIHEHUH
XUMHMYECKOI0 DKCIIEPUMEHTA, OCO3HAHUEM MHOTOYHMCIIEHHBIX CBSA3€H XMMMHU € APYTUMHU IIPEIMETAMU IIKOJIBHOIO Kypca.

[Iporpamma BkiOYaeT B ceOs OCHOBBI HEOPTaHMYECKOH M OpraHWvyeckod XuMuu. [TaBHOW uaeed NporpaMMbl SBISETCS CO3AaHuE 0a30BOTO
KOMIIJIEKCA OIIOPHBIX 3HAHUH 110 XMMUHU, BBIPAKEHHBIX B ()OPME, COOTBETCTBYIOLIEH BO3pacTy 00ydaroLuxcs.

B copepxanuu AAaHHOrO Kypca NPEACTABIECHBI OCHOBOINOJATalOIUe XMMHYECKHE TEOPETUYECKHE 3HAHUSA, BKIIIOYAIONIUE H3YyYEHUE COCTaBa U
CTPOCHMS BEILIECTB, 3aBUCUMOCTHM MX CBOWCTB OT CTPOEHHs, NPOTHO3UPOBAHME CBOWMCTB BELIECTB, MCCIEIOBAHUE 3aKOHOMEPHOCTEH XHMHUYECKUX
IIPEBPALLICHNI U ITyTEH YIPABICHHS UMH B LEJISIX ITOJYYEHHUS BEIECTB U MaTEPUAIIOB.

TeopeTnueckyro OCHOBY M3Y4E€HHsI HEOPTaHUYECKOW XMMUU COCTABIIIET aTOMHO-MOJIEKYJIsipHOe yueHue, [lepnonnueckuii 3akon .M. MenneneeBa ¢
KPaTKMMU CBEJCHUSMH O CTPOCHUHU aTOMa, BUJAaX XUMUYECKON CBSA3U, 3aKOHOMEPHOCTSX IPOTEKAHNUS XUMUYECKUX PEAKIIHMN.

B u3ydenun kypca 3HauMTEIbHAS POJb OTBOJUTCS XMMHUYECKOMY SKCIEPUMEHTY: IMPOBEIECHUIO NPAKTUUYECKUX U Ja0OpaTOPHBIX paboT, ONMUCAHHUIO
PEe3yNbTaTOB YUEHHUYECKOTO SKCIEPHUMEHTA, COOIIOICHUIO HOPM H ITPaBMII 6€301acHoi paboThl B XUMUYECKOH 1ab0paTopun.

B pesynbrare n3ydeHus Kypca XMMUU B OCHOBHOW IIKOJIE Y OOYYarOIIMXCS IMOJydyaT Pa3BUTUE JIMYHOCTHBIE, METAIIPEIMETHBIE U NPEAMETHbIE

YHHUBEpCalIbHbIE yUeOHbIE 1eHCTBUS.

JInuHOCTHBIE pe3yJIbTaThI:
JIMuyHOCTHBIE pe3yabTaThl B c(hepe OTHOIIEHHH 00yUaromuxcs k cede, K CBOeMY 3/10pOBbIO, K TO3HAHUIO Ce0s:
e OpHEHTalUs 00Yy4aroIIMXCs Ha JOCTH)KEHUE JIUYHOTO CUACThs, PEATU3allI0 MO3UTHBHBIX )KU3HEHHBIX MEPCIEKTUB, MHUIIMATUBHOCTh, KPEATUBHOCTb,
TOTOBHOCTb U CLIOCOOHOCTH K JINUHOCTHOMY CaMOOIPEEIIEHNI0, CIOCOOHOCTh CTABUTH LI€TU U CTPOUTH )KU3HEHHbIE TJIaHBI,
® TOTOBHOCTb U CHOCOOHOCTH OOECIeUnTh cebe U CBOMM OJIM3KMM JIOCTOWHYIO JKHU3HB B IIPOLIECCE CAMOCTOSITENIbHOW, TBOPUECKOM U OTBETCTBEHHOU
JESATEIILHOCTH;
® TOTOBHOCTb U CIIOCOOHOCTh OOYYaroIIMXCS K OTCTaMBaHUIO JIMYHOTO JIOCTOMHCTBA, COOCTBEHHOTO MHEHHUS, T'OTOBHOCTh M CIOCOOHOCTb
BbIpa0aThIBaTh COOCTBEHHYIO MO3UIIMIO 110 OTHOIIEHHUIO K 00II€CTBEHHO-TIOIUTUYECKUM COOBITHUSM MPOIIUIOrO U HACTOSIIET0 HA OCHOBE OCO3HAHUS U
OCMBICJIEHHS NCTOPUH, TyXOBHBIX LIEHHOCTEN U JOCTUKEHUI HAIEH CTpaHbl;
® TOTOBHOCTb U CIIOCOOHOCTH OOYYaIOIIUXCSl K CAMOPA3BUTHUIO U CAMOBOCIUTAHHUIO B COOTBETCTBUU C OOIIEUEIOBEYECKUMH LIEHHOCTSIMH U HJlealaMU
rpaXXIaHCKOro 00IIEeCTBa, MOTPEOHOCTh B (PU3MUECKOM CAMOCOBEPUICHCTBOBAHUM, 3aHATUSAX CIIOPTUBHO-030POBUTEIBHON AESITENbHOCTbIO;
® [PUHATHE W pealu3alusl LEHHOCTeH 310poBOro M Oe30macHOro obpasza >KU3HHU, OepekHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOLICHHE K
COOCTBEHHOMY (PM3UUECKOMY U MICHUXOJIOTHYECKOMY 370POBBIO;



HEMIPUATHUEC BPECAHBIX IIPHUBBIYCK: KYPCHUSI, yHOTpC6J'IeHI/I$I AJIKOI'0JIsA, HAPKOTHUKOB.

JIMYHOCTHBIE pe3y/ibTAaThl B c(hepe OTHOLIEHUH 00YYAIOIIUXCS C OKPYKAIIMUMH JIOJAbMU:

HPAaBCTBEHHOE CO3HAHWE M TIOBEACHHWE HA OCHOBE YCBOCHHUS OOIICUENIOBEYECKUX IEHHOCTEH, TOJEPAaHTHOIO CO3HAaHMA M TOBEICHHUS B
MOJIMKYJIBTYPHOM MHUPE, TOTOBHOCTH M CIIOCOOHOCTH BECTH AMAJIOT C JAPYTUMHU JIFOJIBMU, JOCTUTATh B HEM B3aMMOIIOHUMAHUS, HAXOAUTh OOIIUE HIEIH
U COTPYIHUYATH JUISl UX JTOCTH)KCHUS;

NPUHITHE TYMAaHUCTUYCCKUX IICHHOCTCH, OCO3HAHHOE, YBKUTEIBHOE M JIOOpOKEIATeIbHOE OTHOIICHUE K JIPYrOMY YENIOBEKY, €ro MHEHHIO,
MHUPOBO33PEHUIO;

CIOCOOHOCTh K CONEPEKUBAHUIO M (DOPMUPOBAHKME MO3UTUBHOTO OTHOILIEHHS K JIFOASM, B TOM YHUCIIE K JIUI[AM C OTPAHUYCHHBIMH BO3MOXXHOCTSIMH
3I0pOBbsI U MHBAJIKIaM; OEpEXKHOE, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOILEHHE K (PU3NYECKOMY M MCUXOJIOTUYECKOMY 370POBBIO JIPYTHX JIIOJCH,
YMEHHE OKa3bIBaTh MIEPBYIO TOMOIIIb;

(dopMHpOBaHUE BBIPAKEHHOW B MOBEJCHHHA HPABCTBEHHOW TMO3HIIMHU, B TOM YHCJIE CIIOCOOHOCTH K CO3HATEIbHOMY BBIOOpY 100pa, HPaBCTBEHHOTO
CO3HAHMS U MOBEJICHUS Ha OCHOBE YCBOCHUS OOIIECUYEIIOBEYCCKUX IICHHOCTEH M HPABCTBCHHBIX YYBCTB (UECTH, JIOJITA, CIPABEIMBOCTH, MUJIOC CPIHS
U IpY>KeTo0us);

pa3BUTHE KOMITETECHITUH COTPYTHUYIECTBA CO CBEPCTHUKAMH, JETHMH MIIAJIIIETO BO3PACTa, B3POCIBLIMU B 00pa30BaTEIbHOMN, OOIIIECTBEHHO MOJIC3HOMH,
y4e0HO-HCCIIeIOBATEIILCKON, TIPOSKTHOW U APYTUX BHUJIAX JICATEITHHOCTH.

JInuHOCTHBIE pPe3yJbTaThl B c(pepe OTHOMIEHHIT 00YyUAOIIHUXCH K OKPYKAIOIIEMY MUPY, *KUBOI IPUPO/Ie, Xy10:KeCTBEHHOH KYJIbType:

MHUPOBO33pEHUE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH, 3HAYMMOCTU HAyKH, TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPUYECTBY,
BJIaJICHUE JOCTOBEPHON HH(OpMaIMeil O MepepoBbIX JOCTUKEHHUAX M OTKPBITHAX MHMPOBOH M OTEUECTBEHHOW HAyKH, 3aMHTEPECOBAHHOCTH B
Hay4YHBIX 3HAHUSAX 00 yCTpOICTBE MUpa U OOIECTBA;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHMIO, B TOM 4YHCJIE CaMOOOpa30BaHUIO, HAa TPOTSHKEHUM BCEH KM3HM; CO3HATENbHOE OTHOIIEHHE K
HENpepbIBHOMY 00Pa30BaHUIO KaK YCIOBUIO YCHEIIHOW PO ecCHOHATBLHON U 00IIECTBEHHOMN 1€ TEIbHOCTH;

JKOJIOTHYEcKas KyJabTypa, OepekHOe OTHOILIEHHUS K pPOJHOI 3emie, MpUpOAHbIM OorarctBaMm Poccum M Mupa; MOHMMaHHE BIIMSHHUSA COIMAJIbHO-
SKOHOMMYECKUX TPOIIECCOB HAa COCTOSHUE MPUPOJHOM M COIMAIbHOM Cpeibl, OTBETCTBEHHOCTb 3a COCTOSIHHE NMPUPOIHBIX PECYpCOB; YMEHHUS U
HaBBIKM PAa3yMHOTO HPUPOIOINOIb30BAHUS, HETEPIUMOE OTHOIICHHE K JEWCTBUSAM, MPUHOCAIIMM BpEJ 3KOJIOTMU; NMPUOOPETEHHUE OMbITa 3KOJIOr0-
HaIpPaBJIEHHOM IS TEIbHOCTH;

JCTETUYECKOE OTHOIIEHUS K MUPY, TOTOBHOCTh K 3CTETUYECKOMY 00YCTPONHCTBY COOCTBEHHOTO OBITA.



MeTtanpeamMeTHbIe pe3ynbTaThl

PeryasiTuBHbI€ YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA

BrinyckHuk Haydures:

* [IeJIETI0JIaraHu1 0, BKIII0YAsi TOCTAHOBKY HOBBIX IIeJIel, TIpeoOpa3oBaHue MPAKTUYECKOM 3a/1a4ll B IO3HABATEIIbHYIO;

* CaMOCTOSITEJIbHO AHAJTU3UPOBATh YCJIOBHS JIOCTHIKCHHS LIEIM HAa OCHOBE YY€Ta BBIJCJIICHHBIX YYHTEIEM OpPUEHTHPOB JEHCTBHS B HOBOM Y4E€OHOM
MaTtepuaiie;

IUTAHUPOBATh ITyTH JOCTUKEHUS LIeIeH;

* YCTaHAaBJIUBATh 1I€JIEBBIE IPUOPUTETHI;

* YMETh CAMOCTOATEIbHO KOHTPOJIMPOBATH CBOE BPEMSI U YIPABIAThH UM;

* IPUHUMAThH PEIICHUS B TPOOIEMHOM CUTYalli Ha OCHOBE TIEPETOBOPOB;

* OCYIIECTBIJIATh KOHCTAaTHPYIOUIMA W TPEABOCXUIIAIONINN KOHTPOJb IO Pe3yibTaTy W IO CIOCOOY NEHCTBHSA;, aKTyaJbHBIH KOHTPOJIb HAa YpPOBHE
IIPOU3BOJILHOTO BHUMAHUS,

* aJIeKBaTHO CAaMOCTOSITEIIbHO OLIEHMBATh IMPABUIBHOCTH BBIMOJIHEHUS JIEHCTBHS W BHOCHUTH HEOOXOAMMBIE KOPPEKTHUBBI B HCIIOJIHEHHE KaK B KOHIIE
JEHCTBHUSL, TaK U 110 X0y €r0 peaanu3alni;

* OCHOBaM IIPOTHO3UPOBAHUS KaK NMPEABUACHUS Oy IylUX COOBITHI U pa3BUTHUS IIpoLECcca.

BrinmycKHHK OJYYUT BO3MOKHOCTh HAYYHTHCSI:

* CaMOCTOSITEIHHO CTABUTh HOBBIE YUEOHBIC LIETH U 3a/1a4H;

* IOCTPOCHUIO KU3HEHHBIX TUIAHOB BO BPEMEHHOM MEPCIIEKTUBE;

* [IPU MJITAHUPOBAHUU JOCTUKEHUS LIEJI€H CAaMOCTOATENIbHO U a/ICKBATHO YYUTHIBATh YCIOBUS U CPEACTBA UX TIOCTHUKEHUS;

* BBIJICTISITH aJIbTEPHATHUBHBIC CIIOCOOBI JJOCTHXKEHUSI 1IEJIU U BRIOMPATh Hanbosee 3(pPeKTUBHBIN c110co0;

* OCHOBAM CaMOpPETYJSIIIMM B y4eOHOW M TO3HABaTENbHOW AEATETbHOCTH B (JOPME OCO3HAHHOTO YIPABJICHHUS CBOUM IOBEACHHEM WU JIEATEIHHOCTHIO,
HaIpaBJICHHON HA JOCTUKEHUE MOCTABIECHHBIX 1EEH;

* OCYIIECTBIIATH M03HABATEIBHYIO PE(IIEKCHIO B OTHOIIICHUH JCUCTBUMN MO PEIICHUI0 YUeOHBIX U MO3HABATENbHBIX 337144,

* aJICKBATHO OILICHUBATh OOBEKTUBHYIO TPYJIHOCTH KaK Mepy (PaKTHUECKOTO HIIH MPEAIO0JIaracMoro pacxoja pecypcoB Ha pelIeHUE 3a1a4H;

* aJICKBaTHO OLIEHWBATh CBOM BO3MOKHOCTH JIOCTHXKEHUS LIETH OMPEeIEHHON CI0KHOCTH B Pa3IMUHBIX cepax caMOCTOSITEIbHON 1eATeIbHOCTH;
* OCHOBaM CaMOPETYIISIIMN YMOITMOHAIBHBIX COCTOSTHUM;

Ilo3HaBaTebHBIC YHHBEPCAIbHBIE YUeOHbIE 1eHCTBHS
BoinyckHUK HayuuTCS:
* OCHOBAM PEAJIN3alMN IPOEKTHO-UCCIEN0BATENBCKON NEATCIBHOCTH;



* POBOJIUTH HAOJIIOJCHHE U DKCIICPUMEHT 1101 PYKOBOJICTBOM YUHTEIIS;

* OCYIIECTBIIATH PaCIIMPEHHBINA TOUCK HH(DOPMAIIMH C UCTIOIB30BAHUEM pEeCypcoB OMOIMoTeK U MHTEpHETA;

* CO3/1aBaTh M MPeoOPa30BBIBATHE MOJICIH M CXEMBI IS PEIICHUS 3a/a4;

* OCYIIECTBIIATH BBIOOP Hanbosee 3PPEKTUBHBIX CITOCOOOB PEIICHUs 33/]a4 B 3aBUCIMOCTH OT KOHKPETHBIX YCIOBU;

* JIaBaTh OIPECIICHUE MOHATHAM;

* YCTaHABJIMBATH MPUYUHHO-CIICICTBCHHEIC CBSI3U;

* OCYIIECTRIIATH JJOTHYECKYIO OTIEPAIIHIO YCTAHOBJICHHS POJIOBUIOBBIX OTHOIICHHH, OTpaHHYCHUE TIOHSATHS;

* 00001IaTh MOHATUS — OCYIIECTBIIATH JJOTHYECKYIO OIMEPAIMIO TIEPEeX0/1a OT BUIOBBIX MIPU3HAKOB K POJIOBOMY MOHSATHIO, OT IOHATHS C MEHBIITUM 00BEMOM
K IIOHATHIO ¢ OOJIBIINM 00BEMOM;

* OCYIIECTBIIATH CPABHEHUE, CEPHALINIO M KIIACCU(PHUKAIIUIO, CAMOCTOSTEIILHO BRIOUPAst OCHOBAHUS U KPUTSPUH JIJISI YKa3aHHBIX JIOTHYECKHUX OIIEpaIlHii;
* CTPOUTH KIACCH(PUKAIIMIO HA OCHOBE IMXOTOMHYECKOI'O JIeJICHHUS (Ha OCHOBE OTPHUIIAHMS);

* CTPOUTH JIOTHYECKOE PACCYKICHHE, BKIIFOUAIOIIEe YCTAHOBIICHUE TIPUINHHO-CIICICTBEHHBIX CBS3CH;

* OOBSICHATD SIBJICHUS, MIPOLIECCHI, CBSI3U M OTHOIICHUS, BBIABISIEMBIC B X0J1¢ UCCIICOBAHHUS;

* OCHOBAM 03HAKOMHUTEJIBHOTO, U3yUYaIOIIET0, YCBAUBAOIIETO U TIONCKOBOTO YTEHUS;

* CTPYKTYypUpPOBAaTh TEKCThI, BKJIIOYas YMEHHUE BBIICIIATH TJABHOE M BTOPOCTEIICHHOE, TJIABHYIO HJICI0 TEKCTAa, BBICTPAMBATH IOCJIECIOBATEIBHOCTh
OIIMCHIBAEMBIX COOBITHUI;

* CTaBUTH MIPOOJIEMY, APTYMEHTUPOBATh €€ aKTYaJIbHOCTB;

* CaMOCTOSITEIFHO IIPOBOIMTH UCCIICIOBAaHNE HA OCHOBE IPUMEHEHHUS METOJIOB HAOIIOACHHMSI U YKCIIEPUMEHTA;

* BBIJIBUTATh THUIOTE3HI O CBA3SIX U 3aKOHOMEPHOCTSX COOBITUM, TIPOIIECCOB, OOBEKTOB;

* OPraHU30BBIBaTh HCCIICIOBAHUE C IIETBI0 TPOBEPKU THITOTES;

* IefaTh YMO3AKIIOUeHUs (MHAYKTUBHOE U 110 aHAJIOTHUH) U BBIBOJIBI HA OCHOBE apryMEHTAIIUU.

KovMMyHHKaTHBHBIC YHHBEPCAJIbHbIC YUeOHbIC e CTBUS

BrinmyckHuK Haydures:

* YYUTBIBATh PA3HbIE MHEHUSA U CTPEMUTHCS K KOOPAMHALIMY PA3JIMYHBIX [TO3ULIUHI B COTPYAHUYECTBE;

* (hopMynIHpoBaTh COOCTBEHHOE MHEHHE U MO3ULHUIO, ApIYMEHTHUPOBATh U KOOPJAUHUPOBATH €€ C MO3ULUSAMU NMapTHEPOB B COTPYJHUYECTBE MPU BHIPAOOTKE
0OIIero pelIeHns: B COBMECTHOM IesTeIbHOCTH;

* YCTaHABJIMBATh U CPABHUBATh Pa3HbIe TOUKH 3PEHUS, IPEXkKIE YEM IPUHUMATh PEUICHHS U JIeaTh BIOOD;

* apryMEHTHPOBATh CBOIO TOUKY 3pEHHsI, CHOPUTh U OTCTaWBaTh CBOIO MO3ULIMIO HE BPa)KJeOHBIM JJIsl ONIIOHEHTOB 00paszoMm;

* 33/1aBaTh BOIIPOCHI, HEOOXOUMBIE AJIs1 OpraHU3aI[MN COOCTBEHHOM IEATEIbHOCTH U COTPYIHUYECTBA C MAPTHEPOM;

* OCYILECTBIIATh B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYAHUYECTBE HEOOXOAMMYIO B3aUMOIIOMOLIIb;

* QJIEKBAaTHO MCIOJI30BaTh PEUb JUIsl IUIAHUPOBAHUS U PETYIISIUN CBOEH JESITENBHOCTH;



* aJICKBAaTHO MCII0JIb30BaTh PEYEBbIE CPEACTBA JUIsl PEIICHUS PA3JIMYHbIX KOMMYHUKAaTHUBHBIX 337ay; BJIaJeThb YCTHOM M IHCbMEHHOW pEublO; CTPOUTH
MOHOJIOTHYECKOE KOHTEKCTHOE BBICKa3bIBAaHUE,

* OpPraHU30BBIBaTh U IUIAHUPOBATH Y4eOHOE COTPYIHHYECTBO C YUYUTEIEM M CBEPCTHUKAMH, OINPENENATh LEIM M (PYHKIMM YYaCTHUKOB, CIOCOOBI
B3aMMO/ICHCTBUS; TUTAHUPOBATH OOIIHME CIIOCOOBI PAOOTHI;

* OCYILECTBIIATH KOHTPOJIb, KOPPEKILIHIO, OLIEHKY JeicTBUI apTHEPA, yMETh YOSKIaTh;

* paboTaTh B rpynie — yCTaHaBJIMBaTh paboune OTHOWECHHS, YPPEKTUBHO COTPYIHIUYATH U CIOCOOCTBOBATH MPOTYKTHBHON KOOTIEPAIMH; HHTETPUPOBATHCS
B IPYIIY CBEPCTHUKOB U CTPOUTH MPOJYKTUBHOE B3aUMOAECHCTBUE CO CBEPCTHUKAMU U B3POCIIBIMU;

* OCHOBAaM KOMMYHUKAaTUBHOU pediiexcuu;

* HCIOJIb30BATh a/IEKBATHBIE S3BIKOBBIE CPEJICTBA JUIsl OTOOPA)KEHUSI CBOMX UYBCTB, MBICJIEH, MOTUBOB U OTPEOHOCTEIH;

* oTOOpaXxkaThb B peun (OmucaHue, OOBSCHEHNE) COAEPIKaHUE COBEPIIACMBIX JECHCTBHI Kak B (hopMe TPOMKOHM COLMAIM3UPOBAHHOW peyH, Tak U B Gopme
BHYTPEHHEH peun.

BrInycCKHHK OIYYUT BO3MOKHOCTh HAYUUTHCSI:

* YUUTBIBATh U KOOPAMHUPOBATH OTIUYHBIE OT COOCTBEHHOW MO3HIINHU IPYTHX JIIOJICH, B COTPYIHUYECTBE;

* YUUTHIBATh PAa3HbIC MHEHHS U HHTEPECH U 00OCHOBBIBATH COOCTBEHHYIO MO3HIIHIO;

* IOHUMAaTh OTHOCUTEILHOCTh MHEHHH U TIOAXO0JIOB K PEIICHHUIO MPOOIIEMBI;

* IPOAYKTUBHO pa3peliath KOH(IUKTHI HAa OCHOBE Yy4€Ta MHTEPECOB W MO3ULUN BCEX YYAaCTHUKOB, MOMCKA U OLEHKU albTEPHATUBHBIX CIIOCOOOB
paspenieHrss KOH(QIIMKTOB; JIOTOBAPUBATHCS M MPUXOAWTH K OOIIEMY PEIICHHIO B COBMECTHOM NESATEIHHOCTH, B TOM YHCJIE€ B CHUTYAI[MH CTOJKHOBEHUS
MHTEPECOB;

* Oparb Ha ce0sl MHULMATUBY B OpraHU3allii COBMECTHOTO JIeUCTBUS (J1€TI0BOE JIUJIEPCTBO);

* OKa3bIBaTh MOJJEPIKKY U COACUCTBUE TEM, OT KOT'O 3aBUCUT JIOCTHIKEHUE 1IEJIM B COBMECTHOM 1€ATENBHOCTH;

* OCYIIECTBIISITh KOMMYHUKAaTUBHYIO pe(IEKCHIO0 KaK OCO3HAaHUE OCHOBAHUI COOCTBEHHBIX IEHCTBUI U IEHCTBUI MapTHEPA;

* B IIpolecce KOMMYHUKAIMU JOCTAaTOYHO TOYHO, MOCJIEAOBATENBHO M TOJIHO IepefaBaTh MapTHEPY HEOOXOIMMYI0 MH(OpMAIUI0 KaK OPHUEHTHp Ui
MMOCTPOEHUS IEVCTBHUS;

* BCTYNaTh B JUAJIOT, a TAKXXE€ Y4aCTBOBATh B KOJUIEKTUBHOM OOCYXIEHMM MpPOOJEM, y4yacTBOBAaTh B JMCKYCCHUM M apryMEHTHPOBATH CBOIO MO3HUIUIO,
BJIa/IETh MOHOJIOTMYECKON U IMAJIOrMuecKkoi opMaMu pedr B COOTBETCTBUM C TPAMMaTHUYECKUMU U CUHTaKCUYECKMMH HOPMaMU POJHOTO S3bIKA;

* ClIeZIOBaTh MOPAJIBHO-3THUECKUM U INICUXOJIOTMYECKUM IMPHHIMIIAM OOIIEHUS M COTPYIHUYECTBA HA OCHOBE YBAKUTEIBHOIO OTHOLICHUS K MapTHEpam,
BHUMaHUsl K JIMYHOCTH JPYTOro, aJeKBaTHOI'O MEXJIMYHOCTHOTO BOCIPHSTHS, TOTOBHOCTH aJ€KBAaTHO pearupoBaTb HAa HYXIbl JPYIMX, B YaCTHOCTH
OKa3bIBaTh MOMOIIb U YMOLMOHAIBHYIO MOJEPKKY NapTHEPAM B MPOLIECCe JOCTHXKEHUS 00IIei 11eM COBMECTHOM J1eATeIbHOCTH;

* ycTpauBath ) PEKTUBHBIC TPYIIOBBIE OOCYKICHHS M 00eCTIeYMBaTh 0OMEH 3HAHUSMH MEX]Ty WICHAMU TPYIIIBI IJIs1 TPUHATHS Y)PEKTUBHBIX COBMECTHBIX
pELLEHNUI;



* B COBMECTHOM JICSITEIIBHOCTH YETKO (POPMYJIMPOBATH IIEJIM TPYIIIBI M MTO3BOJIATH €€ Y4aCTHUKAM IPOSIBIISITE COOCTBEHHYIO SHEPTHIO JUIS JOCTHXKCHHSI ATHX
LeJICH.

HpeL[MeTHLIe pe3yJabTaThbl

BbinmyckHUK HayuHTCs:
® XapaKTepU30BaTh OCHOBHBIE METO/bI IO3HAHUS: HAOII0JCHUE, U3MEPEHHE, SKCIIEPUMEHT;
® ONUCHIBAaTh CBOWCTBA TBEP/BIX, XKUJIKHUX, Fa3000pa3HbIX BEILIECTB, BBIIEIAA UX CYLLIECTBEHHBIE IPU3HAKY;
® DACKpbIBaTb CMBICII OCHOBHBIX XHMHUYECKUX MOHSITHH «aToOM», «MOJIEKYJIa», «XUMHUYECKHH JIIEMEHT», <IIPOCTOE BEIIECTBO», «CIOKHOE
BELIECTBOY», «BAJIEHTHOCTbY, «XUMHUUECKAs pEaKLUs», UCII0JIb3Ysl 3HAKOBYIO CUCTEMY XUMHUH;
® pacKpbIBaTh CMBIC] 3aKOHOB COXPAHEHUS MACChI BEIIECTB, IOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJIIPHOM TEOpUH;
pas3inyath XUMUYECKUE U (PU3NYECKHE SBICHHUS;
Ha3bIBaTh XUMUYECKUE 3JIEMEHTHI;
OIpeIeNIATh COCTAaB BELIECTB M0 UX (hopMysam;
OIpPEEIIATh BAJICHTHOCTh aTOMa 3JIEMEHTA B COEIMHEHUSAX;
OIpEAEIATh TUIl XUMUYECKUX PEaKIUil;
Ha3bIBaTh MPU3HAKHU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEaKLIUi;
BBISIBJISITH PU3HAKU, CBUJIETEIBCTBYIOMINE O MPOTEKAHUHM XMMHUYECKON PEaKIMU IIPH BBIITOJIHEHUU XUMUYECKOTO OIBITA;
COCTaBJISITH (POPMYJITBI OMHAPHBIX COCTMHEHUIA;
COCTaBJISITh YPaBHEHUS! XUMUYECKUX pEaKIuii;
coOuro1aTh MpaBuiia 6€30MacHON paboThl IPU MPOBEICHUM OIIBITOB;
I0JIb30BAThCS JIAOOPATOPHBIM 00OPYAOBaHUEM U TIOCYI0M;
BBIUNCIISTh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB;
BBIYHUCIISITH MACCOBYIO JIOJII0O XMMHUYECKOT'0 3JIEMEHTA 10 GOpMyJie COCTUHEHNUS;
BBIYUCIISATH KOJMYECTBO, 00bEM HIIM MACCY BEIIECTBA 110 KOJUYECTBY, 00bEMY, Macce peareHTOB WM MPOAYKTOB PEAKIINH;
XapakTepu3oBaTh (PU3NUecKre U XUMHUUECKUE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPO/Ia U BOAOPOIA;
1oJIy4aTh, COOMPATh KUCIOPO U BOJOPOI;
pacrno3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BELIECTBA: KUCIOPOJ, BOAOPOI;
PacKpbIBaTh CMBICI 3aKOHA ABOTraipo;
PacKpbIBaTh CMBICI MOHATUN «TETMI0BOM 3P PEKT peaknmn», «MOJISPHBIA 00BEMY;



XapaKTEpHU30BaTh (l)I/I3I/I‘IeCKI/IC 1 XMMHYECKHE CBOMCTBA BOJbI,

PacCKphIBaTb CMBICI IIOHATUA «PaCTBOP»,

BBIYUCIIATE MaCCOBYIO JOJIIO PACTBOPEHHOI'O BEIIECTBA B PACTBOPE;

IMPUTOTOBJIATHL PACTBOPHI C onpez[eneHHoﬁ MacCoOBOM ,Z[OJICI;'I pPacCTBOPCHHOTI'O BEUIECCTBA,
Ha3bIBaTh COCAUHCHHA N3YYCHHBIX KJIACCOB HCOPIraHNMYCCKUX BCUICCTB,

XapaKTCPU30BaATh (1)I/I3I/I‘ICCKI/I€ 1 XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB HCOPTaHUYCCKUX BCIICCTB: OKCUA0B, KUCIIOT, OCHOBaHHﬁ, COJICﬁ;

OIPENEATh IPUHAIJICKHOCTD BELIECTB K OIIPEACICHHOMY KJIacCy COEAUHEHUN;
COCTaBISATh (POPMYJIBI HEOPTAHUIECKUX COCTUHEHUIN H3yYSHHBIX KJIACCOB;

IMPOBOAUTDH OIIBITHI, HOATBCPIKIAIOIINEC XUMUYCCKUC CBOMCTBA HN3Y4YCHHBIX KJIACCOB HCOPIraHUMYCCKUX BCUICCTB;

pacrno3HaBaTh ONBITHBIM ITYTEM PACTBOPHI KUCIIOT U IIET0YEH IO U3BMEHEHUIO OKPACKU MHIUKATOPA;
XapaKTepU30BaTh B3aUMOCBSA3b MEXAY KJIACCAMU HEOPTaHUUECKUX COCAUHEHUN;
packpeiBaTh cMmbich [lepuoanueckoro 3akona JI.1. Menaeneena;

OOBACHATh (PU3MUECKUI CMBICI aTOMHOIO (IIOPSAKOBOI0) HOMEpa XMMHYECKOrO 3JIEMEHTa, HOMEPOB TPYIIBl M NEpUoJia B INEPUOIUYECKOM
cucteme /.M. Menneneena;
e 00BACHATH 3aKOHOMEPHOCTU U3MEHEHUS CTPOEHMSI aTOMOB, CBOIMCTB 3JIEMEHTOB B IIpeieiaX MajbIX IEPUOJ0B U IVIaBHBIX MOArPYIIIL;
® XapakTepU30BaTb XMMHUYECKHE IEMEHTHI (OT BOJOPOJIA 0 KajlbIlMs) HA OCHOBE MX IOJIOKEHUs B nepuoanyeckoil cucreme .M. Menzaeneesa u
0COOEHHOCTEH CTPOEHHUS UX aTOMOB;

COCTaBJIATb CXEMBbI CTPOCHHUA aTOMOB IIEPBBIX 20 sneMeHTOB HepHOI[I/I‘{CCKOﬁ CUCTCMBI I[I/I MeHz[eJIeeBa;
PACKpBIBATE CMBICIT MOHITUM: «XUMHUYCCKast CBA3b», «QJICKTPOOTPULIATCIIBHOCTD»,

XapaKTEPHU30BaATh 3aBUCUMOCTDb (1)I/I3I/I‘~I€CKI/IX CBOICTB BCIICCTB OT THUIIA KpHCT&J’IJ’IH‘IGCKOﬁ PEIICTKHU;
OIPECACIIATL BU XHMHYSCKOM CBSI3U B HEOPTaHNYCCKUX COCTUHCHHUAX,

I/I306pa)KaTI> CXCMbI CTPOCHUA MOJICKYJT BEIICCTB, 06pa30BaHHI>IX Pa3HBIMU BUAAMU XUMHUYCCKUX CBHSGI\/’I;
PaCKpbIBATh CMBICIT MMOHSTUMN «MOH», «KATUOH», «AHUOH», <«OJICKTPOJIUTHD», «HEIJICKTPOIUTHI»,

«OKHUCIIUTEIIB», «CTCIICHD OKUCJIICHUA)» «BOCCTAHOBUTCIIL», «OKHUCJIICHUEC)», KBOCCTAHOBJICHHUC),

OIPEEIIATH CTENEHb OKUCIICHHSI aTOMa 2JIEMEHTA B COEIMHEHUU;
pacKpbIBaTh CMBICT TEOPUH IEKTPOIIUTUIECKON JUCCOLMALNY;

COCTABJISITh YPABHEHMS SJIEKTPOIUTUYECKON TUCCOLMALNN KHUCIIOT, IIEI0YEH, COJIEH;

OO0BSACHATH CYIIHOCTh IpOIEcca ANEKTPOIUTUYECKOM TUCCOMAlUU U peaklnii HOHHOTO 0OMEHa;
COCTAaBJIATH IMOJIHBIC U COKPAIICHHBIC NOHHBIC YPABHCHUA PCAKIINN 06M€Ha;

OTIpeAeATh BO3MOXKHOCTb MMPOTEKaHMsI peakliii HOHHOTO OOMEHa;

IMPOBOAUTD PCAKIUH, IMOATBCPKAAOIINEC Ka4eCTBEHHBIN COCTaB Pa3JIMYHEBIX BCIICCTB,

(QIICKTPOJIUTHYCCKAad AJUCCOIHAILUA»,



® ONpENEATh OKUCINUTENb U BOCCTAHOBUTEb;
® COCTaBJISATh YPaBHEHUS OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIuii;
® Ha3bIBaTh (DAKTOPBI, BIAMSIOIIME HA CKOPOCTh XUMHUECKOW PEeaKLny;
KJaccu(puIUpoBaTh XMMUYECKHE PEAKLIUU 110 Pa3IMYHbIM IPU3HAKaAM;
XapaKTepU30BaTh B3aUMOCBSI3b MEXY COCTaBOM, CTPOCHHUEM U CBOWCTBAMU HEMETAIIJIOB;
IPOBOJUTH OMBITHI 10 MOIYYEHHUIO, COOUPAHUIO U U3YYCHUIO XUMUYECKUX CBOMCTB ra3000pa3HbIX BEIIECTB: YIIIEKUCIIOT0 ra3a, aMMHUaKa;
pacrno3HaBaTh OIBITHBIM ITyTEM ra3000pa3Hble BELIECTBA: YIVIEKUCIIBINA a3 1 aMMHAK;
XapaKTepU30BaTh B3aUMOCBSI3b MEXY COCTaBOM, CTPOCHHUEM U CBOWCTBAMM METAJLJIOB;
e Ha3bpIBaThb OpPraHUYECKUE BeUIeCTBa MO UX (opMyJie: METaH, 3TaH, STWIEH, METaHOJ, 3TAaHOJI, IJIMLEPUH, YKCYCHas KHUCJIOTa, aMUHOYKCYCHas
KHCJIOTA, CTEAPUHOBAs KMCII0TA, OJIEMHOBAsA KUCIIOTA, TII0K034;
® OLCHMBATh BIMSHUE XUMHUECKOTO 3arps3HEHUs OKpYXKaroIlel cpe/ibl Ha OpraHu3M 4eJI0BeKa;
® T'PaMOTHO OOpAIIaThCs C BEMIECTBAMH B TOBCETHEBHOM JKU3HU
® OMpeAensaTh BO3MOXHOCTh IPOTEKAHUS PEaKLUi HEKOTOPBIX MPEACTaBUTENEH OPraHUYECKUX BEIIECTB C KHUCIOPOJOM, BOJOPOJIOM, METAJUIAMH,
OCHOBaHUSIMU, TaJIOr€HAMH.

BbINyCKHUK MOJIYYUT BO3MOKHOCTD HAYUYHThCSH:

® BBIJBUIaTh U IPOBEPATh SKCIIEPUMEHTAIBHO TUIIOTE3bl 0 XUMHUYECKUX CBOMCTBAaX BEIECTB Ha OCHOBE MX COCTaBa U CTPOEHUS, UX CIIOCOOHOCTH
BCTYIaTh B XMMUYECKHE PEAKIIUHU, O XapaKTepe U MPOYyKTaxX pa3IMYHbIX XMMUYECKHX PeaKIuii;

® XapakTepHu30BaTh BEIIECTBA IO COCTaBy, CTPOEHHIO M CBOWCTBaM, YCTaHaBJIMBAaTh IPUYUHHO-CIICJCTBEHHBIE CBSI3M MEXAY JAHHBIMHU
XapaKTepUCTHUKAMU BEILIECTBA;

® COCTaBJISATh MOJIEKYJIIPHBIE U MIOJTHBIE MOHHBIE YPAaBHEHUs 110 COKPALIEHHBIM HOHHBIM YPaBHEHHUSM;

® [IPOTHO3MPOBATH CIIOCOOHOCTH BELIECTBA MPOSBIATH OKHCIUTEIbHBIE WM BOCCTAHOBUTEIbHBIE CBOICTBA C Y4YETOM CTENEHEW OKHCICHMS
9JIEMEHTOB, BXOZSIINX B €TI0 COCTAB;

® COCTaBJISATh YPaBHEHUS peaklUid, COOTBETCTBYIOLIUX I1OCIIEOBATEIbHOCTH IPEBPAILICHUI HEOPTraHMUECKUX BEIIECTB PA3IMYHBIX KJIACCOB;

® BBIJBUIaTh U MPOBEPSTH SKCIEPUMEHTAIBHO THIIOTE3bI O pe3ybTaTaX BO3AECHCTBHS PA3IMYHBIX (PAKTOPOB Ha U3MEHEHUE CKOPOCTU XUMHUYECKON
peakuuu;

® UCMOJb30BaTh NPUOOPETEHHBIE 3HAHUS JIJIS1 DKOJIOTUYECKH TPaMOTHOTO MOBEACHUSI B OKpY>KaloLIeil cpee;

® UCMOJb30BaTh NPUOOPETEHHbIE KIIOUEBbIE KOMIIETEHIIMU MTPH BBIITOJIHEHUH MPOEKTOB U yUeOHO-HUCCIeI0BAaTEIbCKUX 3a/1a4 110 U3YYEHUIO CBOICTB,
CIoco0OO0B MOJIy4YEHHUS U PaCcliO3HABAaHUs BEIIECTB;

e 00BEKTHUBHO OIICHWBATh HH(OPMAIIHIO O BEIIECTBAX U XMMUYECKHX IPOLIECCAX;

® KPUTHUYECKU OTHOCUTHCS K IICEBAOHAYYHOM HH(pOpMaMK, HeTOOPOCOBECTHOM peKIaMe B CpeICTBAX MacCOBOM MH(popMarnu;



® (OCO3HaBaTh 3HAYCHHUEC TCOPETHIYCCKUX 3HAHWM 110 XUMHH JJIA HpaKTquCKOﬁ JCATCIIBHOCTH YCJIOBCKA,
® Co3JgaBaTb MOACIU H CXEMBI IJI1 PCHICHUA y‘le6HI)IX N TI03HABAaTCJIBbHBIX 3aJad;IIOHUMAaThb H€O6XOI[I/IMOCTB CO6J'IIOI[CHI/I${ HpG,Z[HHC&HHﬁ,
npeaiara€MbiX B MHCTPYKIUAX IO UCITOJIB30BAHUIO JICKAPCTB, CPEACTB OBITOBOM XMMMH U Ap.

2. Conep:xanue yueOHOro mpeaMera

IlepBoHaYa/IbHbIe XMMUYECKHE TOHATUSA
[Tpenmer xumun. Tena u BemectBa. OCHOBHBIE METO/IbI TIO3HAHMS: HAONIOIEHNE, U3MEpPEHUE, IKCIIepUMeHT. Du3nueckue U XUMUYECKUe ABleHus. YnucToie
BemecTBa U cMecu. CrocoOwl paznenenus cmeceil. Atom. Mosekyna. XUMHUYECKHI 3JIEMEHT. 3HaKU XUMHUYECKUX 3JIEMEHTOB. [IpocThie M CllOXHBIE
BellecTBa. BajgeHTHOCTh. 3aKOH MOCTOSHCTBA COCTaBa BellecTBa. Xumuueckue ¢opmynbl. MHaekcel. OTHOCHUTENbHAST aTOMHA U MOJEKYJSpHas MaccChl.
MaccoBasi 10JiT XHMHYECKOTO 3JIEMEHTa B COCJIMHCHWU. 3aKOH COXPAHEHHUsS MAacChl BEIIECTB. XWUMHUYeCcKUe ypaBHeHHs. KoadduimeHTsl. YCIoBUS U
MPU3HAKU IPOTEKAHUSI XUMUYECKUX peakiuii. Monb — eIMHUIIa KOJIMYEeCTBa BellecTBa. MosspHas Macca.

JlemoHcTpanun
OO6pa3siibl MPOCTHIX U CIOXKHBIX BEIIECTB.
I'openue maruus.

JlabopaTopHBbIe ONBITHI

3HAKOMCTBO C 00pa3liaMH MPOCTHIX U CIIOKHBIX BELIECTB.

Paznenenue cmeceil.

XuMuyeckue siBIeHUs (IPOKaJTMBaHUE MEIHOM MPOBOJIOKH; B3aUMO/IEHCTBUE Mea ¢ KUCIIOTOM).

HpaKTquCKI/Ie 3aHATHUSA

JlaGopaTopHoe o0opyaoBaHuE U TTpHEMbI 0OpaiieHus ¢ HuM. [IpaBuia 6e30omacHoi pabOThl B XUMUYECKOH JIabopaTopuu
OuncTka 3arps3HeHHON MOBAPEHHON COH

PacueTHble 3aga4n
Brruucnenue MaccoBO 10IM XUMHYECKOTO JIeMEHTa 10 (OpMyIie COSTUHEHUS.

Kucaopoa. Bonopon



Kucnopon — xumuueckuit asemMeHnT u npoctoe BemectBo. O30H. CocraB Bo3ayxa. dusnyeckue u xuMuyeckue cBoicTBa kuciopoaa. [lonyuenue u
npuMeHeHue kucnopoza. TemnoBoi agdext xumuyeckux peakiuil. [lonstue 06 5k30- U SHAOTEPMHUUECKUX peakuusix. Bogopoa — XuMuyeckuit 3J1eMeHT U
npocroe BemiecTBo. du3nueckue U XUMHUYECKUE CBOMCTBa Bogopoxaa. [lomyuenune Bogopoaa B mabopatopun. [lomyuenne Bogopoaa B MPOMBIILIEHHOCTH.
[Tpumenenue Bogopoa. 3akoH ABorajipo. Momnsipabiii 00beM ra3zoB. KauecTBeHHbIE peakliny Ha ra3000pa3Hbie BeulecTBa (KUCI0poa, Bogopoa). O0beMHbIe
OTHOIICHMU: I'a30B IIPHU XUMHWYCCKUX PCAKIIHAX.

[IpakTuueckue paboThI

[TonydyeHune kucaopoa U U3y4eHHUE €ro CBONCTB

[Tonydyenue BoOpoOaa U U3YYEHHUE €rO CBOMCTB

Boaa. PacTBopbl
Bona B mpupozne. Kpyroopor Boael B npupone. dusmdyeckne M XMMHYECKHE CBOMCTBA BOJABI. PacTBOphl. PacTBOpMMOCTBH BEHIECTB B BOJE.
Konnenrpanus pactBopoB. MaccoBas 07151 paCTBOPEHHOT'O BEILIECTBA B PACTBOPE.

PactBOpeHUe BELECTB B pa3IMYHbIX PACTBOPUTEIIAX.
[Ipubops! a5 noayyeHus ra3oB

IIpakTHYecKkue 3aHATHSA
[Ipurorosnenune pacTBopa ¢ 3aJaHHOM MacCOBOM JI0JI€M paCTBOPEHHOTO BELIECTBA.

PacueTHble 3agaun
HaxoxaeHue maccoBoi 10U PacCTBOPCHHOT'O BEIIECTBA B PACTBOPE

OcCHOBHBIE KJIaCChI HCOPTAHMYECKUX COeIMHEeHUI

Oxkcunpl. Knaccugukarus. Homenknarypa. ®@usndeckrue CBOMCTBA OKCUIOB. XUMHYECKHE CBOMCTBA OKCUIOB. [lonyueHne u nmpuMeHeHHe OKCHJIOB.
OcnoBanus. Knaccudukanusa. Homenknatypa. @usnueckue cBoiicTBa ocHoBaHM. [loimydeHune ocHoBaHui. XHUMHUYECKHE CBOWCTBA OCHOBaHMi. Peakuus
HerTpamm3anuu. Kucnotel. Knaccudukanus. Homenknatypa. @usndeckue cBoiicTBa KUCIOT. [lomydeHrne u mpuMeHEHHEe KUCIOT. XUMUYECKHUE CBOMCTBA
kucnot. Maaukaropel. I3MeHeHne OKpacku WHAMKATOPOB B pa3nuyHbiX cpenax. Comu. Knaccudukanus. Homenknatypa. @usndeckue CBONCTBa COJNEH.
[Tonyuenue u npumeHeHHe cojeil. Xumuueckue cBOWCTBa cosield. ['eHeTnueckas cBsi3b MEXKIY KiaccaMd HEOpraHM4eckux coeauHeHui. [IpoGnema
0€30MacHOTO MCMOJh30BaHUS BEIIECTB M XMMHUECKUX pPEaKIHi B MOBCEAHEBHOW XHM3HU. TOKCHUYHBIC, TOPIOYHME U B3PHIBOOMACHBIC BellecTBa. briToBas
XAMHYECKasi TPaMOTHOCTb.



IIpakTnyeckune padornl
Pemienue skcriepuMeHTaIbHBIX 33a4 110 TeMe «OCHOBHBIE KJIACChl HEOPIAHUYECKUX COSINHEHUI»

Crtpoenue aroma. [lepuoauveckuii 3aKOH M MePHOANYECKAS] CHCTeMAa XUMUYecKHUX dJjieMeHTOB .. MenaeneeBa

CrpoeHue atoma: s1po, 3HepreTudeckuil ypoBeHb. CocTaB sifjpa aToMa: NPOTOHBI, HEUTPoHBbI. M30Tonsl. [lepnonnueckuit 3axkon .M. Menneneesa.
[lepuonuueckas cuctema xumuueckux snemeHToB J[.M. MenneneeBa. dusnueckuili cMbICI aTOMHOTO (TMOPSIKOBOIO) HOMEpPA XHMHYECKOIO 3JIEMEHTA,
HOMEpa IpyNIbl U Neproja NepUoANYEcKor cuctemMbl. CTPOEHHE SHEPreTUYECKUX YPOBHEH aTOMOB NEpBbIX 20 XMMUYECKUX 3JIEMEHTOB NEPUOIUYECKON
cucrembl J[.MI. MenneneeBa. 3aKOHOMEPHOCTU W3MEHEHHUsl CBOMCTB aTOMOB XMMHYECKHX 3JIEMEHTOB M MX COCIUHEHMI Ha OCHOBE IIOJIOKCHHS B
nepuoaunueckoi cucreme .M. MenneneeBa u crpoenust atroma. 3Hadenue [lepuoauueckoro 3akona JI.M1. Menneneesa.

CTpoe}me BellecTB. XUMHUYeCKasi CBSA3b

BHGKTpOOTpI/II_IaTCJIbHOCTL aTOMOB XMMHYECKUX dJIeMEHTOB. KoBajieHTHass XUMHUUYeCKas CBSI3b: HCIIOJIAApHAA W IIOJIApHAasd. ITonstue o BO,I[OpO,Z[HOﬁ
CBA3UM U €€ BJIMAHHUH Ha (1)I/IBI/II-IGCKI/I€ CBOICTBa BCIIECCTB Ha npumMepe BOJBI. Honnas cBs3bp. Meramnmueckas CBs3b. THIIBI KPpUCTAJUIMYCCKUX PCIICTOK
(aTOMHaSI, MOJICKYJISIpHAA, MOHHAs, MeTaJ'IJ'II/I‘IeCKaH). 3aBHCHMOCTH (I)I/ISI/I‘IGCKI/IX CBOMCTB BEIIECTB OT THUIIA KpHCTﬂJ’IJ’IH‘IGCKOfI PCUICTKU.

XuMu4ecKre peakunu

[ToHATHE O CKOPOCTH XUMHUYECKOW peakunu. PakTopbl, BIUIIOIINE HA CKOPOCTh XUMUYECKOH peakiuu. [lonsTue o karanuzarope. Kinaccuduxamnms
XUMUYECKUX PEaKLMH [0 pa3IuyHbIM I[PU3HAKAM: YUCIYy M COCTAaBY HCXOAHBIX M IIOJYYEHHBIX BELICCTB; M3MEHEHUIO CTEICHEW OKHUCIICHHS aTOMOB
XUMHUYECKHX 3JIEMEHTOB; MOTJIOIIEHUIO WM BBIICIEHUIO SHEPTUU. DIEKTPOIUTHYECKAs TUCCOLMALNS. DIEKTPOJINUTHI U HeaneKTpoauThl. Monbl. Katnons! u
aHMOHBI. Peakiuy MOHHOrO oOMeHa. YCIIOBHUS MPOTEKAHUS PEAKIMi MOHHOTO OOMEHAa. DJIEKTPOJUTHYECKas JUCCOLMAlMs KHUCIOT, IIeIo4Yed U COoJeH.
Crenenp okucienus. OnpeneneHue CTENEHU OKHUCICHUS aTOMOB XMMHUYECKHUX 3JIEMEHTOB B coequHeHusx. Okucnurens. Boccranosurens. CyniHOCTh
OKHCIIUTENBHO -BOCCTAHOBUTEIIBHBIX PEAKIIUM.

JdemoncTpauuu

Peakuuii, MIUTFOCTPUPYIOIIUX OCHOBHBIC IIPU3HAKUA XapaKTEPHBIX PEAKLUN
Helitpanuzanus menodn KUCIOTON B IPUCYTCTBUM UHIUKATOPA.

JlaGopaTopHbIe ONBITHI
BzanMmopeiicTBHe OKCHAa MardMs ¢ KMCJIOTaMH.
BzaumopeiicTBie yriaeKuciaoro ra3a ¢ i3BECTKOBOUM BOJOM.



HonyquHe 0CaJKOB HEPACTBOPUMBIX TUAPOKCHIOB U U3YYCHUE UX CBOMCTB.

IIpakTnyeckue 3aHATHS
[Ipu3Haky NpoTeKaHUs XUMUYECKUX PEAKLUN
Peaxiuu nonsoro ooMeHa

PacuerHsble 3agaun

BbrunciieHus: Mo XMMUYECKUM YPaBHEHUSIM MAacChl, 00beMa MM KOJMYECTBA OJHOTO W3 MPOAYKTOB PEAKIIMU TI0 Macce MCXOJHOTO BEIISCTBA M BEIECTBA,
COZICPIKAILIETO ONPEICIICHHYIO JIOJI0 IPUMECEH.

Hemerauusl |V — VII rpynn u ux coennnenns

[TonoxxeHne HEMETayIOB B MEPHOJUYECKON cucTeMe xumudeckux anemeHToB JI.M. MenneneeBa. OOmue cBOHCTBa HeMeTaioB. [ amoreHsr:
¢u3nueckne U XuMHYecKue cBoiicTBa. COEMHEHNUS TaJOT€HOB: XJIOPOBOIOPO/I, XJIOPOBOIOPOIHAS KHcTIoTa U ee conu. Cepa: pU3NUECKHUE M XUMHUYECKHUE
cBoiictBa. CoeMHEHHsI Cephl: CEPOBOAOPO, CYIbPUAbI, OKCUIBI cepbl. CepHasl, CepHHUCTas U CEPOBOAOPOIAHAS KUCIOTHI U UX COJU. A30T: U3HUECKUE U
xuMHu4eckne cBoiictBa. AMmuak. Comu ammonust. OKCHIBI a30Ta. A30THas KHCIoTa U ee conu. Pocdop: pusznveckne u Xumuueckue cpoiictea. CoemuHeHns
docdopa: oxcua dochopa (V), oprodochopHas kuciora u ee coiu. Yriepold: (Gpu3MUeckrue M XUMHUYECKHUE CBOMCTBA. AJUIOTPOMNUsS Yriepoja: amMmas,
rpadur, kapouH, ¢pymiepensl. Coequnenus yriepoaa: okcuast yriepona (I11) u (IV), yronbnas kucnora u ee conu. KpemHuii u ero coetuHeHus!.

JdemoHcTpauuu

AmoTponusi cepsl.

KauecTBeHHast peakiivs Ha CEPHYIO KUCIOTY U CyTb(haThl

[Momyuenne XI0pOBOAOPO/IA M €T0 PACTBOPEHHE B BOJIE.

Pacnio3naBanue coenuHennii xjaopa. KauecTBeHHbIE peakIMy Ha TraloreHuIbl
Kpucranmmdeckne peneTky anmmasa u rpaduTa.

[Tonydyenue ammuaxa.

KauecTBennas pCaKknusg Ha HOH aMMOHU A

KauectBenHas peaxiust Ha GochOpHYIO KUCIOTY U €€ COJIH

3HAKOMCTBO C KOJUIEKITUEH KapOOHATOB



KauecTBennas pCaKuug Ha Kap60HaTI)I
KauectBenHnas pcaKkuusd Ha CUJIIMKAT-UOH

JlabopaTopHbIe ONBITHI

3HAKOMCTBO C 00pa3laMy IPUPOIHBIX COSANHEHUI HEMETAILIOB (XJIOpHIaMH, CyIb(puIaMu, CyabparaMu, HUTpaTaMu, KapOOHATAMH, CUITUKATAMHU ).
3HaKOMCTBO C 00pa3laMH METAIJIOB, PYAaMH KeJle3a, COSANHEHUIMH ATIOMUHHUS.
PacnioznaBanue ximopui-, cyabgar-, KapOOHAT-aHHOHOB ¥ KATHOHOB aMMOHUSI, HATPHSI, KAJIHsI, KaJbIUs, Oapusi.

IIpakTHYecKkue 3aHATHSA

[Tony4yenne aMmMuaka 1 U3y4eHUe ero CBOMCTB

[TomyyeHue yrilekucnoro raza 1 U3y4eHue ero CBOMCTB
Penienue sxkcriepuMeHTaIbHBIX 331a4 1o Teme «HemeTamb»

PacuerHble 3agaun

3aaun Ha HAXOXKJCHHE MPAKTUYECKOI Macchl MM 00beMa BEIECTBA OT TEOPETUYECKHU BO3MOMKHOTO.
3aJauu Ha HAXO0XKJCHUE MacChl WM 00bEMa 3aJaHHOT'O BELECTBA IIPU YCIOBUY, YTO OJJHO U3 PEarupyroIux

MeTajibl M MX COeTMHEHHUS
[TonoxeHne MeTaNIOB B NMEPUOAMYECKON CHCTEME XMMHUYecKHX 3neMeHToB .M. MenaeneeBa. Metamibl B npuposie U OOIIME CIOCOObI UX MOIY4EHUS.
O6mue ¢usnueckue cBoicTBa MeTaioB. OOIIMEe XUMUYECKUE CBOMCTBA METANIOB: PEAKIUU C HEMETAJUIAMU, KMCIOTaMHU, COJISIMU. DJIEKTPOXUMHUYECKUIN
psin HanpsbkeHui MeTayuioB. Lllenounsie Metamisl ¥ ux coeanHenus. lllenouHo3zemMenbHbIe METAIUIBI U UX COEAMHEHUS. ATIOMUHUNA. AM(OTEPHOCTh OKCHJIA
u rupokcua amromunus. XKenezo. CoeruHeHus xKene3a U UX CBOMCTBA: OKCUIBI, THAPOKCcU bl U comu xkene3a (11 u III).

JdemoHcTpauuu

BzaumopeiicTBue HATpUA U KaJblMs C BOJOM.

Okpacka MIaMeHH COJSIMHU IIEIOYHBIX U HIEJI0YHO3EMETbHBIX METAJIIIOB
['openne mMaruus B KHCJIOPOE

OO0pa3ipl HeMeTaIoB.

OO0pa3siibl raJoreHoB



[Toryuenue u cBoicTBa aM(pOTEPHBIX COSIMHEHHM aTFOMUHUS U LIMHKA
JlaGopaTopHble ONBITHI

3HaKOMCTBO C 00pa3liaMHi METAJIJIOB M CIUIaBOB (padoTa ¢ KOJUICKITUSMH ).
PactBopeHue xene3a u HUHKA B COJITHOM KHUCIIOTE.

BriTecHeHre 0IHOT0 MeTajua JPYruM U3 pacTBOpa COJH.

[Monydenue u cBoiicTBa ruapokcuoB xenesa (1)u (1)

KauecTBeHHbBIE peakiy Ha HOHBI JKeje3a

IIpakTH4yeckue 3aHATHS
Pemenue OKCIICPUMCHTAJIbHBIX 3a/1a4 110 TEMC «HememeTtanis»
PacuerHble 3agaun

3aaun Ha HAXOXKJCHHE MPAKTUYECKOI MacChl MJIM 00beMa BELECTBA OT TEOPETUYECKHU BO3MOMKHOTO.
3agaun Ha HaXOKAECHUE MAacChl MM 00beMa 3aJaHHOTO BEIECTBA IIPH YCIOBUH, YTO OJJHO U3 PEarupyroIuX

IlepBoHauya/ibHbIE CBeIEeHUS 00 OPraHUYeCKHX BellecTBaxX

[lepBoHavasibHBIE CBEACHUSI O CTPOCHUM OPTaHMYECKUX BEIIECTB. YTJEBOAOPOABI: METaH, 3TaH, ATHJIEH. VICTOUHHUKHN yriaeBOAOpPOAOB: MPUPOIHBIMA
ra3, He(Th, yroyb. Kucnopoacoaepxaiiyue coeIMHEHNS: COUPTHI (METAHOJI, TAHOJ, TIULEPUH), KApOOHOBBIE KUCIOTHI (YKCyCHasl KUCI0Ta, aMUHOYKCYCHAst
KHCIIOTa, CTEApPUHOBAs U OJICMHOBAas KUCJIOTHI). bronornuecku BakHbIE BEIIECTBA: KUPBI, TIIOK03a, OeKH. XMMHUECKOe 3arpsi3HEHUE OKPYXKArOIIeH cpeibl
U €ro MOCIE/ICTBUS.

JdemoHcTpauuu

OO0pa31pl HeTH, KAMEHHOTO YISl U IPOYKTOB UX MepepabOTKH.
Monenu MOJIeKysl OpraHMYECKUX COSIUHEHUH.

["openue yrieBogopoaoB 1 0OHApYKEeHUE MPOTYKTOB UX TOPEHHUSL.
[Tonyuyenue aTrieHa

I'openue stunen

OTHoMIeHUE dTHIIEHA K HOTHOM Bosie U pacTBopy KMNO4
O06pa31b! cnupTOB

KauecTtBeHHast peakiiis Ha MHOTOAaTOMHbBIE CITUPTHI



OO0pa3iibl U31eIHi U3 MOJIUATUIICHA.

KauectBeHHbIE peakliuy Ha ATUJICH U OCJIKH.

KayecTBeHHast peakiyst Ha Kpaxmai

OO0pa3ibl JIEKapCTBEHHBIX IIPENapaToB.

OO0pa31bl CTPOUTENBHBIX M [T0I€T0YHBIX MaTEpPHUAJIOB.

OO0pa3upl YIIakOBOK IUIIEBBIX IPOJYKTOB C KOHCEPBAHTAMHU.
3HaKOMCTBO ¢ 00pa3ljaMM JeKapCTBEHHbIX IPEenapaToB.

3HaKOMCTBO C 00pa3iaMi XMMUYECKHX CPEJICTB CAHUTAPUHU U THTHEHBI

JlabopaTropHble ONBITHI
W3rotoBiieHre MoJIeNIeH YTIIEBOIOPOIOB.



TeMaTnyeckoe MIIAHMPOBAHUE

Hazpanue pazgena Komnunuectso Kiacc u3yueHust 1 OCHOBHOE CoJiep>KaHue
4acoB 8 9
Bcero | [Ipaktuueckue | Kontponsuble | Becero | IIpaktuueckue | KoHTposbHbie
4acoB | pabOTHI paboThI 4acoB | paboThI paboThI

[lepBoHavYaIbHBIE XUMUYECKUE MTOHSATHUS 16 16 3
Kucnopoa. Bomopon 13 8 1 5 2
Bona. PactBopsr 5 5) 1
OcHOBHbIE KJIaCChl Heopranuyeckux | 19 17 2
COECIMHEHUN
Crtpoenue aroma. Ilepmonmmyeckuit 3akon u | 11 9 2
TIEPHOINICCKAS cucTemMa XUMHUYECKHX
sneMmenToB (.. Menaeneera
CtpoeHnue BeniecTB. XuMHUYECKast CBSI3b 11 10 1 1
XHUMHYECKUE PEaKIUU 45 37 4 2 8
Hewmeranner IV — VII rpynn u ux coequHeHust 24 24 2 1
Mertanibl U UX COEUHEHUS 16 16 1 1
[TepBonauanbHble cBeneHus o0 opranumdeckux | 10 10 1
BEIECTBAX

170 102 8 4 68 5 3
Hroro




