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VYpoBeHs oOpazoBaHus ( KJiacc) ocHogHOoe oduiee oopazosanue 8- 9 knacc
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Pabouas nmporpamma pazpaboTaHHa Ha OCHOBE TIPOTPAMMBI 110 KypCY BHEYPOUYHOU JEATETHHOCTH
« XuMus BOKpYT Bac B 8-9 kiaccax» ¢ UCHOIb30BaHUEM 000pyaoBaHus « Touka pocTay ABTOPHI:
I'.E. Pyn3utuc, ®.I'. ®enpaman, Mocksa , 2020



[HosicHuTeIBbHASA 3aNIMCKA
MNOSICHUTEJIBHASA 3AIINCKA
PaGouast nmporpamma cocTaBieHa B COOTBETCTBHUH C:
1. ®enpepanbabiM 3akoHOM oOT 29.12.2012 roma Ne 273-®3 «O6 o0pa3oBaHuu B
Poccuiickoit @enepanumy.
2. ®Depaepa’dbHBIM TOCYIAPCTBEHHBIM 00pa30BaTeIbHBIM CTAHIAPTOM OCHOBHOTO
oOuiero oOpasoBanusd, yTBep:kaeHHOro [Ipukazom MunucrepcTBa oOpa3oBaHus U HayKU
Poccwuiickoit @enepanuu ot 17.12.2010 T Ne 1897 «O06 yrBepxkaeHun (heaepaibHOTO
rocyAapcTBEHHOro 00pa3oBaTeIbHOr0 CTaHAapTa OCHOBHOTO 00IIEro 00pa3oBaHUs».
3. IlpumepHO# IpOrpaMMOil OCHOBHOTO 00IIEr0 0Opa3oBaHUS MO0 XHMHH
4, PaGoueli mporpammoii mo xumuu . ['apa H. H. Ilpenmernas nunus ydaeOnukosB I. E.
Pynzutuca, ®@. I'. ®enpamana 8-9 knaccsl.
5. Ilpukazom MunoOpHayKH Poccun oT 31.12.2015 N1577
"O BHeceHHH M3MEHEHUH B (eiepalbHbIi TOCYyIapCTBEHHBIA 00pa30BaTeNbHbIN CTaHAAPT
OCHOBHOTO 00I1Iero 00pa3oBaHMs, yTBEPKACHHBIN MMPUKa30M MUHUCTEPCTBAa 00pa30BaHUs
u Hayku Poccuiickoit ®enepanuu ot 17 nexadps 2010 nN1897"
6. deacpaabHBIM EPEIYHEM YICOHUKOB.

[Iporpamma paszpaborana B COOTBETCTBMU C Oa3ucHbIM yueOHBbIM muianoMm (BYIlom) nms
CTYIIEHH OCHOBHOTO 00111er0 00pa3oBaHus. XUMHs B OCHOBHOM LIKOJIe U3y4aercs ¢ 8 mo 9 kiacc.

Yuebuuku DenepaibHOro nepeuns, B KOTOPbIX Peaan3yeTcs JaHHAs] IPOrpaMma;
1. Xumus. 8 knacc (aBr. I. E. Pymsutuc, @. I Denpaman)
2. Xumug. 9 knacc (aBt. . E. Pymsutuc, ©. I ®enpaman)

Ilnanupyemblie pe3yJbTaThl 0CBOCHHUSA Y4eOHOIO0 NMpeaMeTra
JInuHOCTHBIE YHUBepcaJIbHbIe YUueOHble AeliCcTBUS
B pamMkax 11eHHOCTHOTO ¥ SMOLMOHATIBHOTO KOMIOHEHTOB OyyT c(hOpMUpPOBAHBI:
* IpaXJIaHCKUI MaTpuoTU3M, J11000Bb K PojinHe, 4yBCTBO TOPAOCTH 3a CBOIO CTPaHY;
* YBa)XKEHUE K UCTOPUH, KYJBTYPHBIM U HCTOPUYECKHUM MaMSATHUKAM;
* SMOLIMOHAJIBHO MOJIOXKUTEIBHOE IPUHATHE CBOEH 3THUYECKOW UIAECHTUYHOCTH;
* yBa)XKE€HUE K JPYyTUM HapoaaMm Poccuu u Mupa v pUHATHE WX, MEXITHUYECKAsl TOJIEPAHTHOCTbD,
TOTOBHOCTB K PABHOIIPAaBHOMY COTPYAHHUUYECTBY;
* YBa)KEHHE K JIMYHOCTH U €€ TOCTOMHCTBY, T0OPOKeNIaTeIbHOE OTHOLIEHHE K OKPYXKAIOIIUM,
HETEPIUMOCTb K JIFOOBIM BH/IaM HACWJIUS U TOTOBHOCTb MPOTUBOCTOSATh UM;
* YBa)KEHHE K IIEHHOCTSIM CEMbH, JTI000Bb K MPUPOJIE, TPU3HAHUE LIEHHOCTH 3/10pPOBbSI, CBOETO U
JPYTUX JIOAEH, ONTUMU3M B BOCIIPUSATHH MUPA;
* IOTPeOHOCTh B CAMOBBIPKEHUH U CaMOpeaIn3aliy, COLMATIbHOM MPU3HAHUH;
* IO3UTUBHAs1 MOpajbHas CAMOOLIEHKA U MOpaJbHbIE YyBCTBA — YYBCTBO FOPAOCTHU IIPH
CJIEZIOBAaHUU MOPaJbHBIM HOpMaM, MEepPeKUBaHNE CThIJa U BUHBI IIPU UX HAPYILIEHUU.
B pamMkax nesTenbHOCTHOTO (ITOBECHUECKOTr0) KOMIOHEHTa OyayT C(pOpPMUPOBAHBIL:
* TOTOBHOCTb U CIIOCOOHOCTH K YYacCTHIO B IIKOJIbBHOM CaMOYITPABJIEHUU B MPeiesiaX BO3PACTHBIX
KOMIETEHIUH (IeKYpPCTBO B IIKOJIE U KJIACCE, YUAaCTHE B AETCKUX U MOJOAEKHBIX OOIIECTBEHHBIX
OpraHM3alMIX, IMIKOJIBHBIX U BHEIIKOJIBHBIX MEPOIPUSTHSIX);

* TOTOBHOCTb U CIIOCOOHOCTH K BBIMIOJHEHUIO HOPM U TpeOOBaHMM HIKOJIBHOM KU3HU, IIPaB U
00s13aHHOCTEH yueHHKa,



* YMEHHE BECTHU JUAJIOT HA OCHOBE PABHOIPABHBIX OTHOLIECHUN U B3AaUMHOI'O YBAKCHUS U IIPUHATHUS;
YMEHHUE KOHCTPYKTUBHO Pa3pelaTh KOH(IUKTHI;

* TOTOBHOCTB M CITOCOOHOCTB K BBITIOJTHEHUIO MOPAJIbHBIX HOPM B OTHOIICHHH B3POCIBIX U
CBEPCTHMKOB B LIIKOJIE, IOMa, BO BHEYYEOHBIX BUAAX JIEATEIbHOCTH;

* TOTPeOHOCTD B y4aCTUU B OOIIECTBEHHOM KU3HH OJIM)KAUIIIET0 COIUATIBEHOTO OKPY)KEHUS,
0O0I11€CTBEHHO MOJIE3HOH e TEIbHOCTH;

* YMEHHE CTPOUTH )KU3HEHHBIE IUIAHBI C YYETOM KOHKPETHBIX COLIMAIbHO-UCTOPUYECKUX,
IIOJINTUYECKUX U DKOHOMHUYECKUX YCIIOBMA;

* YCTOMYMBBIN MIO3HABATEIbHBIN HHTEPEC U CTAHOBJIEHHUE CMbICIIO00pa3yromel pyHKIH
[I03HABATEIILHOIO MOTHBA,

* FOTOBHOCTB K BBIOOPY MPOQHIEHOIO 00pa30BaHuUs.

BbIyCKHUK MOTY4UT BO3MOKHOCTD /17151 POPMUPOBAHMSL:

* BEIPQ)KEHHOW yCTOWYHMBOM y4eOHO-TI03HABATEIbHONH MOTHBALIMU U MHTEPECA K YUCHUIO;

* TOTOBHOCTHU K CaM0OOOPa30BaHUIO U CAMOBOCIIMTAHUIO;

* aJICKBaTHOM MMO3UTHUBHOM CAMOOIICHKH U SI-KOHIICTIIINH

* KOMIIETEHTHOCTH B pPeaIn3alii OCHOB I'PaXIaHCKOW UJIEHTUYHOCTH B IIOCTYIIKAaX U ACSITEIBHOCTH;
* MOPAJIbHOTO CO3HAHUS Ha KOHBEHI[MOHAJILHOM YPOBHE, CIIOCOOHOCTH K PEIIEHHIO MOPaIbHbBIX
JUJIEMM Ha OCHOBE Y4€Ta MO3ULNN YYaCTHUKOB JTUJIEMMBbI, OPUEHTALlMN HA UX MOTUBBI U 4yBCTBA;
YCTOWYHMBOE CJIeIOBAaHHUE B MIOBEIEHUN MOPAJIbHBIM HOPMaM U 3THYECKUM TPeOOBaHUSM;

* SMITATUN KaK OCO3HAHHOT'O IIOHMMAHMS U CONIEPEKUBAHUS YyBCTBAM APYIUX, BBIPAXKAOLICICS B
MOCTYIIKAX, HAIIPABJIEHHBIX Ha IOMOLIb U o0ecriedeHre 01aronomydus.

PeryasiTuBHBIC yHUBEpCaIbHbIC y4eOHbIC 1CHCTBHA

BrIlTyCKHHMK HayquTCS:

* L[eJIeTI0IaraHuIo, BKJIFOYasi IOCTAHOBKY HOBBIX IieJiel, mpeoOpa3oBaHue PAKTUYECKOM 3a/1auul B
IT0O3HABATEIIbHYIO;

* CAMOCTOATEIbHO AHAJIM3UPOBATH YCIIOBUS TOCTUKEHUS LIEJIU HA OCHOBE YUYETA BBIICIICHHBIX
YYUTEJIEM OPUEHTHPOB JEUCTBUS B HOBOM Y4eOHOM Marepuae;

* [UIAHUPOBATh IYTH JOCTHKCHHUS LIEJIEH;

* YCTaHAaBIIUBATh LIEJIEBBIE IIPUOPUTETHI,

* YMETh CAMOCTOSITEIBHO KOHTPOJIMPOBATE CBOE BPEMS U YIIPABIATH UM,

* IPUHUMATh PELICHUs B MPOOJIEMHON CUTyallui Ha OCHOBE I1EPETOBOPOB;

* OCYIIECTBJIATh KOHCTAaTUPYIOIIUI 1 MPEIBOCXUILAOIINN KOHTPOJIb IO Pe3ylbTary U Mo Crnocoly
JEUCTBHUS; AKTyaJIbHbII KOHTPOJIb HA YPOBHE ITPOU3BOJIBHOTO BHUMAHUS;

* aJICKBaTHO CaMOCTOSTENILHO OLIEHUBATh IIPAaBUILHOCTD BBINIOJHEHUS IEHCTBUS U BHOCUTH
He00X0MMble KOPPEKTHUBBI B UCIIOJTHEHHE KaK B KOHIIE IEHCTBUS, TaK U 110 X0y €ro peaiu3aluy;
* OCHOBaM IIPOTHO3UPOBAHMS KaK MPeIBUACHUS OyTyINX COOBITHI U pa3BUTHUS Tpolecca.
BBIITyCKHMK ITOJIyYUT BO3MOXKHOCTb HAYYUThC:

* CaMOCTOSTEIbHO CTaBUTh HOBbIE YUeOHBIE LIEIH U 3a/1a4H;

* IOCTPOEHUIO KU3HEHHBIX TUIAHOB BO BPEMEHHO2H MEPCIIEKTUBE;

* [IPY IIJIJAHUPOBAHUM JTOCTHUKEHUS LIETIEH CAMOCTOATENBHO, TIOJHO U aJIEKBaTHO YYHUTHIBATh
YCIIOBHSL U CPEACTBA UX JTOCTUKCHUS;

* BBIJICJIATD AbTEepHATUBHBIE CIIOCOOBI JOCTH)KEHUS 11€IH U BBIOMpaTh Hanbosnee 3¢ eKTUBHBIN
CII0CO0;

* OCHOBaM CaMOpETY/ISIMH B yueOHOM 1 MO3HABATEIbHOM J1eSTENFHOCTH B (POpME 0CO3HAHHOTO
YIPaBJICHUS] CBOMM MOBEICHUEM H JIEATEIbHOCTBIO, HAIPABIECHHON HA TOCTUKEHUE TTOCTaBICHHBIX
Helei;



* OCYIIECTBIISTH MO3HABATENLHYIO pe(PIECKCUIO B OTHOIICHUH ACHCTBUN MO PEIICHUIO YIEOHBIX U
MO3HABaTENbHBIX 3a71a4;

* aJICKBATHO OLICHUBATh OOBbEKTUBHYIO TPYAHOCTH KaK Mepy (PaKTHUECKOTO WM MPEII0IaraeMoro
pacxofia pecypcoB Ha pelleHue 3a1a4H;

* aJICKBATHO OLICHUBATh CBOM BO3MOXKHOCTHU JOCTIDKEHHS LIEJIN ONPEaeIEHHON CIIOKHOCTH B
pa3IMyYHbIX chepax caMOCTOSTENIbLHOMN 1eATeIbHOCTH;

* OCHOBAM CaMOPETYJISILIUN SMOIIMOHATIBHBIX COCTOSHUM;

* IPUJIAraTh BOJICBBIC YCHIIHSI U TIPEOIOJICBATh TPYAHOCTH U MPEMSATCTBUS HA ITYTH TOCTHKECHUS
LEeJIEN.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE TelCTBUS

BhbInyckHUK HayuuTCS:

* OCHOBAM pean3aliy MPOEKTHO-UCCIIE0BATEIbCKON 1eATEeNbHOCTH;

* IPOBOJIMTH HAOMIOCHNE U SKCIIEPUMEHT TO/I PYKOBOZCTBOM YUUTEIIS;

* OCYILIECTBIIATH PACIIUPEHHBIA MOUCK MH(POPMALIUHU C UCIIONIB30BAHUEM PECYPCOB OMOIHOTEK U
WNHrepHera;

* cO371aBaTh U MPeoOPa30BBIBATH MOJEIIN U CXEMBI I PEIICHUs 3a]1a4;

* OCYIIECTBIATH BBIOOp Hanbosee 3PPEeKTUBHBIX CIOCOOOB PEIICHHUs 33a/1ad B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBH;

* 1aBaTh ONpE/eIICHNE TTOHATUSM;

* YCTaHABIIMBATh MPUINHHO-CIICJICTBCHHBIC CBSI3H;

* OCYILIECTBIIATH JIOTUYECKYIO ONEPAIMI0 YCTAHOBICHUS POJOBUIOBBIX OTHOIICHUI, OTpaHUYEHUE
MIOHSTHS,

* 000011aTh MOHATHS — OCYIIECTBIIATH JIOTHYECKYIO ONEPAIMIO TIEPEX0/1a OT BHIOBBIX MTPU3HAKOB K
POZIOBOMY MOHSTHIO, OT MOHSATHS C MEHBIITUM 00bEMOM K MOHSATHUIO C OONIBIINM 00BbEMOM;

* OCYIIECTBIISITh CPaBHEHHE, CEPUAINIO U KIIACCU(UKAIIIO, CAMOCTOSATEIBHO BEIOUPAsi OCHOBAHUS U
KPUTEPUU I YKa3aHHBIX JIOTHYECKUX OTEpalluii;

* CTPOUTH KIIACCU(UKAIIUIO HA OCHOBE TMXOTOMUYECKOTO JIeJIeHHsI (Ha OCHOBE OTPHUIIaHMS);

* CTPOUTH JIOTHYECKOE PACCYKICHHE, BKIIOYAIOIIee YCTAHOBICHUE MPHYNHHO-CIICICTBEHHBIX
CBsI3EM;

* 00BSICHATH SIBJICHHSI, TPOIIECCHI, CBS3U M OTHOIICHHUS, BBISBISICMBIE B XOJIC HCCIICIOBAHMS;

* OCHOBAM 03HAKOMHTEIHHOTO, U3y4aloIIero, yCBAUBAIOIIETO U TTOMCKOBOTO YTEHUS;

* CTPYKTYpUPOBATh TEKCTHI, BKJIIOUAs yMEHUE BBIIETATH INIABHOE M BTOPOCTETNIEHHOE, TNIABHYIO
UJICI0 TEKCTA, BBICTPANBATh MOCIIETOBATEIIEHOCTh OTIMCHIBAEMBIX COOBITHIA,

* paboTarhb ¢ MeTadopaMu — MOHUMATh MIEPEHOCHBIN CMBICI BHIPAXKEHHH, TOHUMATh U
ynoTpeOssiTh 000pOTHI peyH, TOCTPOCHHBIE HAa CKPBITOM YIIOA00JICHUH, 00pa3HOM COJMIKEHUH CJIOB.
BBITyCKHUK TTOTYYUT BO3MOKHOCTH HAYUUTHCS:

* OCHOBaM pe(IEKCUBHOTO YTECHUS;

* CTaBUTH MTPOOIIEMY, apTyMEHTHPOBATh €€ aKTyaJIbHOCTB;

* CaMOCTOSITEIbHO TTPOBOJIUTH MCCIIEIOBAHUE HA OCHOBE MIPUMEHEHHSI METOJIOB HAOIIOJICHHSI U
IKCTICPUMEHTA;

* BBIJIBUTATh TUIIOTE3BI O CBSI3AX M 3aKOHOMEPHOCTSAX COOBITUH, MPOIIECCOB, OOBEKTOB;

* OPraHU30BBIBAThH UCCIIEAOBAHUE C IIENBI0 MPOBEPKU THIIOTES;

* JIeNIaTh yMO3aKITFOUeHHS (MHIYKTUBHOE U TI0 aHAJIOTHH) ¥ BEIBOJIBI HA OCHOBE apTryMEHTAIIHH.
KoMMyHHUKaTHBHBIE YHHBepcAJIbHbIE YueOHbIe 1eiicTBUSA

BBITyCKHHK HayduTCS:



* YYUTBIBATh PA3HbIC MHEHUS U CTPEMUTHCA K KOOPJAMHALIUY PA3IMYHBIX TO3ULIUN B
COTPYAHUYECTBE;

* hopmynupoBaTh COOCTBEHHOE MHEHHE U MTO3UIUI0, APTYMEHTHPOBATh U KOOPIUHUPOBATH €€ C
MO3UIUSAMU TapTHEPOB B COTPYIHUUECTBE P BHIPAOOTKE OOILIET0 PEeLICHHUs] B COBMECTHOM
NEATEIIbHOCTH;

* YCTaHAaBJIMBATh U CPABHUBATH Pa3HbIC TOUKHU 3PEHUs, IIPEXK/IEC YEM IPUHUMATh PEIICHUS U JIe1aTh
BBIOOD;

* APryMEHTHPOBATH CBOIO TOUYKY 3PEHUSI, CHOPUThH U OTCTAaBaTh CBOIO MO3UIIMIO HE BPAXKICOHBIM
JUIS. OIIIIOHEHTOB 00pa3oMm;

* 32/1aBaTh BOIIPOCHI, HEOOXOAUMEIE JIJISl OPraHU3aluy COOCTBEHHOM JCSITEILHOCTH U
COTPYAHUYECTBA C MAPTHEPOM;

* OCYILIECTBIIATH B3aUMHBINM KOHTPOJIb M OKa3bIBaTh B COTPYAHUUECTBE HEOOXOAMMYIO
B3aMMOIOMOIIb;

* aJICKBaTHO MCIIO0JIb30BaTh pPeUb JJIs IJIAHUPOBAHMS U PETYISILIUU CBOEH ESTEIbHOCTH;

* QJICKBaTHO HMCMOJIb30BaTh PEUEBBIE CPEIICTBA IJI PELICHUS PA3JIMYHbIX KOMMYHUKATUBHBIX 33/1a4;
BJIJETh YCTHOM M MUCbMEHHON PEUbI0; CTPOUTh MOHOJIOTMYECKOE KOHTEKCTHOE BBICKa3bIBAHUE;

* OPraHU30BBIBATH U MIIAHUPOBATH YU€OHOE COTPYAHHUYECTBO C YUUTEIEM U CBEPCTHUKAMU,
OTIPEICTIATH e U PYHKIUN YIYACTHUKOB, CIIOCOOBI B3aMMOJICHCTBUS; TUTAHUPOBATH OOIIHE
crocoObI paboTHI;

* OCYIIECTBIIATH KOHTPOJIb, KOPPEKITHIO, OIEHKY JEHCTBUH MapTHEPA, YMETh YOSKIaTh;

* paboTarh B IpyIie — yCTaHaBIWBaTh paboune OTHOIICHUS, 3P(HEKTUBHO COTPYAHUYATH U
CHOCOOCTBOBATh MPOIYKTUBHON KOOTIEPALIUN; HHTETPUPOBATHCS B IPYIITY CBEPCTHUKOB U CTPOUTH
MPOAYKTUBHOE B3aUMOJICHCTBUE CO CBEPCTHUKAMU U B3POCIBIMHU;

* OCHOBaM KOMMYHUKaTHUBHOU peduieKkcuu;

* HCTOJIB30BaTh aJICKBATHBIC SI3BIKOBBIC CPEJICTBA ISl OTOOPAKEHUS CBOUX UYBCTB, MBICIIEH,
MOTHBOB U TOTPEOHOCTEI;

* 0TOOpaXkaTh B peuu (omucaHue, 00bsICHEHHE) COEPKaHUE COBEPIIaeMbIX ACHCTBHI Kak B (hopme
TPOMKOM COLMAIM3UPOBAHHON peuH, Tak U B popmMe BHYTPEHHEH pedH.

BhINyCKHHMK OJTyYUT BO3MOXHOCTh HAYUUThCS:

* YYUTBIBATh U KOOPAUHUPOBATH OTIUYHBIC OT COOCTBEHHOM MO3UIIMHU JPYTHUX JIOIEH B
COTPYIHHUYECTBE;

* YUUTHIBATh Pa3Hble MHEHUS U HHTEPECHl U OOOCHOBBIBATH COOCTBEHHYIO MO3UIIHUIO;

* IOHUMATh OTHOCUTEILHOCTh MHEHHH U MOAXO0JI0B K PEIICHUIO TTPOOJIEMBI;

* IPOJYKTUBHO pa3perniarb KOHPIUKTH Ha OCHOBE y4€Ta HHTEPECOB U MO3UIIUN BCEX YUaCTHUKOB,
MOUCKA U OIIEHKU aJIbTEPHATUBHBIX CIIOCOOOB pa3peieHust KOH()IUKTOB; JOTOBAPUBATHCS U
MPUXOAUTH K 00IIEMY PEIICHUIO B COBMECTHOM JEATENLHOCTH, B TOM YHUCIIEC B CUTYaI[UU
CTOJIKHOBEHMSI UHTEPECOB;

* Oparh Ha ce0s MHUIIMATUBY B OPTaHU3AIMA COBMECTHOTO JCHCTBUSA (I€I0BOE JIIEPCTBO);

* OKa3bIBaTh MOJJEPKKY U CONEUCTBUE TEM, OT KOI'O 3aBUCHUT JOCTHKEHUE L€ B COBMECTHOMN
NEATEIIbHOCTH;

* OCYIIECTBISATH KOMMYHUKATUBHYIO pe(ISKCHIO KaK 0CO3HAHHE OCHOBAHU COOCTBEHHBIX
JNEUCTBUN U JEHCTBUN MTapTHEPA,

* B IIPOIECCE KOMMYHHMKAIIMU JOCTATOYHO TOYHO, MOCJIEIOBATEIBHO U MOJHO NEepeaaBaTh MapTHEPY
Heo0XoauMYyt0 HH(OPMAIIUIO KaK OPUSHTHP AJIs TOCTPOCHHUS IEHCTBUS;



* BCTYIATh B JAMAJIOT, a TAK)KE y4aCTBOBAThH B KOJUIEKTUBHOM OOCYKJIEHUU MPOOJIEeM, y4acTBOBATh B
IMCKYCCHH ¥ apTYMEHTHUPOBAThH CBOIO TIO3HIIMIO, BIIJIETh MOHOJIOTHUECKON M THATOTHIECKON
(dbopMamMu pedr B COOTBETCTBUHU C TPAMMATUYECKUMU U CHHTAKCUYECKUMU HOPMAMHU POIAHOTO SI3BIKA;
* CJIEZIOBAaTh MOPAIBHO-3THYECKUM M IICUXOJIOTHYECKUM MPUHIIAIIAM OOIIEHHS U COTPYIHUYECTBA
Ha OCHOBE YBKUTEJIBHOTO OTHOIIEHUS K MapTHEPaM, BHUMAHUS K JIMYHOCTHU JPYroro, aJeKBaTHOTO
MEXIIMYHOCTHOTO BOCIIPUSTHS, TOTOBHOCTH aJICKBaTHO PearupoBarh Ha HYXJIBI IPYTUX, B
YaCTHOCTHU OKa3bIBaTh MOMOIIb U AMOIIMOHAIBHYIO MOICPIKKY IMMaPTHEPAM B TPOIIECCE IO CTHIKEHHUSI
o011Iel 1IeTT COBMECTHOM JeSITEeNbHOCTH;

* ycTpauBaTh 3QGEKTHUBHBIC TPYIIIIOBBIE OOCYKICHUS U 00eCIIeunBaTh OOMEH 3HAHUSMH MEXTY
YJIEHAMU TPYIIIIBI ISl TPUHATHS Y3PPEKTUBHBIX COBMECTHBIX PEIICHUH;

* B COBMECTHOM JICATEIBHOCTH YETKO (DOPMYIUPOBATH IIEITU TPYIIIBI U TIO3BOJIATH €€ YUaCTHUKAM
MPOSIBIIATH COOCTBEHHYIO DHEPTHUIO JIJISl TIOCTHIKCHHUS ITHX LICJICH.

IIpenmeTHbIE pe3yabTaThl

BBIyCKHUK HAyYHTCS:

*OIMCHIBATH CBOMCTBA TBEP/IBIX, )KHJIKHX, Ta3000pa3HBIX BEIICCTB, BBIICISSA UX CYIIECTBEHHBIC
NIPU3HAKH;

*XapaKTepU30BaTh BEIIECTBA [0 COCTABY, CTPOCHHIO U CBOMCTBAM, YCTAHABIUBATH IIPUYUHHO-
CJICJICTBCHHBIE CBSI3U MEXKY TaHHBIMH XapaKTCPHUCTHKAMHU BEIECTBA;

*paCKpbIBATh CMBICII OCHOBHBIX XMMHUYECKUX TIOHSATHI: aTOM, MOJICKYJIa, XHMHUYECKUN 3JICMEHT,
MIPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, BAICHTHOCTH, MCIIOB3YS 3HAKOBYIO CHCTEMY XHMUHU;
*M300pakaTh COCTAB MPOCTEHINNX BEIIECTB C MOMOIIBI XUMHUYECKUX (HOPMYIT M CYIITHOCTh
XUMHAYECKHX PEaKIUi C MOMOIIBI0 XUMUYECKHX YPaBHCHUIA,

*BBIYHUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, a TAKIKE MaCCOBYIO
JIOJTF0 XUMHYECKOTO IEMEHTA B COCIMHCHUSX;

*CpaBHUBAThH 110 COCTABY OKCH/IbI, OCHOBAHUSI, KUCIIOTBI, COJIH;

*k1accu(UIMPOBATH OKCUJIBI U OCHOBAHUS MO CBOMCTBAaM, KHCIOTHI M COJIM — [0 COCTaBY;;
*OIMCHIBATh COCTAB, CBOIMCTBA U 3HAYCHUE (B MPUPOE U MPAKTHUECKOH JIeATEIHHOCTH YeTI0BEKa)
MIPOCTHIX BEIIECTB — KHCIOPO/Ia M BOIOPO/Ia;

*J1aBaTh CPAaBHUTENIBHYIO XapaKTEPUCTUKY XUMUYECKUX PJIEMEHTOB U BRXKHEUIITNX COeTMHEHUI
€CTECTBEHHBIX CEMEHUCTB MIEIIOUHBIX METAIJIOB U TAJIOTCHOB;

*I10JTH30BATHCS JTA00PATOPHBIM 000PYIOBAaHUEM M XUMUYECKOH MOCYHOH;

*IIPOBOAUTH HECTIOKHBIE XUMUUECKHE OTIBITHI U HAOIIOIEHUS 32 U3MEHEHHEM CBOMCTB BEIIIECTB B
polecce UX MPEeBpaIeHUH; COOTIONATh MPaBUiIa TEXHUKU 0€30MTaCHOCTH TIPH MPOBEICHUN
HaAOIIOICHUH U OTIBITOB;

*pa3IN9aTh IKCICPUMEHTAIBHO KUCIOTHI U MIEIIOYH, MTOJIb3YSICh HHIUKATOPAMH; OCO3HATh
HE00XOTUMOCTh COOTIOIEHUST Mep OE€30MaCHOCTH MPHU OOPAIEHUH C KHCIOTAMHU U IIETOYaMH.
BBITTyCKHUK TTOTYYUT BO3MOKHOCTh HAYUHUTHCS:

*IPaMOTHO OOpAaIIaThCs C BEIMIECTBAMHU B TIOBCETHEBHOM JKU3HU;

*0CO3HAaBaTh HEOOXOAUMOCTH COOIOICHUS MTPABUII DKOJIOTHUECKH 0€30IacHOTO TTOBEICHUS B
OKpY’KarOIIEN MPUPOTHON CPENIE;

*IIOHUMATh CMBICI U HEOOXOAUMOCTh COOIOICHUS MIPETUCAHUN, TPEATIaraéMbIX B UHCTPYKITUSIX
0 MCTIOJIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOI XUMUU U JIp.;

*HCITOJIB30BaTh IPHOOPETCHHBIC KITFOUEBBIC KOMIIETCHTHOCTH TP BBITOJIHEHUH HCCIICTOBATEITECKAX
MPOEKTOB TI0 U3YUEHHUIO CBOMCTB, CITIOCOOOB MOTYYCHHS U PACIIO3HABAHUS BEIIECTB;



*pa3BUBATh KOMMYHUKAaTUBHYIO KOMIIETEHTHOCTb, UCIIOJIb3Ys CPEACTBA YCTHOTO U MUCHMEHHOTO
0OIIIEeHN S, TIPOSIBJIATh TOTOBHOCTh K YBOXEHUIO MHOW TOYKH 3PECHHS MPU OOCYKICHUH PE3YJIbTaTOB
BBITIOJIHEHHOH paboThI;

*00BEKTUBHO OIICHUBATh MH(OPMAIIMIO O BEIIECTBAX U XUMUYECKHX MPOIIECCaX, KPUTHICCKU
OTHOCHUTKCS K IICEBIOHAYYHON HH(POPMAIH, HETOOPOCOBECTHOM peKiiaMme, Kacaromencs
KCTOJIb30BaHUSI PA3JIMYHBIX BEIIECTB.

[lepuoguyeckuii 3aKk0H ¥ IEPUOIUUECKAs CUCTEMa XUMHUUYeCKuX 3eMeHnToB /.M. Menneneena.
CrpoeHue BeniecTsa.

BrinyckHUK HayduTCs:

*k1accu(pUIMPOBATH XUMUYECKUE IIEMEHTHI HA METAJUTBl, HEMETAaJUIbI, SJIEMEHTHI, OKCUIBI U
THAPOKCHUIBI KOTOPBIX aM()OTEpHBI, 1 MHEPTHBIC AEMEHTHI (Ta3bl) IS 0CO3HAHUS BaXKHOCTH
YHOPSIOYEHHOCTH HAayYHbIX 3HAHUM;

*pacKpbIBaTh CMbICI Ilepuoandeckoro 3akona /.M. Menaeneesa;

*OIKUCHIBATH U XapaKTePU30BaTh TAOIUYHYIO (HOPMY MEPUOINUECKON CHCTEMbl XUMUYECKUX
DJIEMCHTOB;

*XapaKTEPU30BaTh COCTAB AaTOMHBIX SIZIEP U paCHPEICICHUE YK Ca JIEKTPOHOB MO 3JIEKTPOHHBIM
CJIOSIM aTOMOB XUMHYECKHUX 3JIEMEHTOB MaJIbIX MEPUOJ0B MEPUOANYECCKON CUCTEMBI, & TAKKE KaJInsl
M KaJIbIus;

*pa3ynyaTh BUJbl XUMUUYECKOHN CBS3U: HOHHYIO, KOBAJECHTHYIO MOJISIPHYIO0, KOBAJIEHTHYIO
HETIOJISIPHYIO U METAJUTMYECKYIO;

*1300pakaTh JIEKTPOHHBIEC (HOPMYJIBI BEIIECTB, 00Pa30BaHHBIX XUMUYECKUMU CBSA3SIMH PA3HOTO
BUJIA;

*BBISIBJISITH 3aBUCUMOCTH CBOMCTB BEIIECTBA OT CTPOCHHUS €T0 KPUCTALTUYECKON penieTku (MOHHOM,
aTOMHOM, MOJIEKYJISIPHOM, METaNTNYECKOM );

*XapaKTePU30BaTh XMMHUYECKHE AIEMEHTHI U UX COCIMHEHUSI HA OCHOBE TTOJIOKCHHSI DJIEMEHTOB B
MEePUOANYECKOM CUCTEME U OCOOEHHOCTEH CTPOEHHUS UX aTOMOB;

*OIKCHIBATh OCHOBHBIE NMPEANOCHUIKH OTKpbITHS J[.M. MenaeneeBbiM epruoanuecKoro 3aKoHa u
MEPUOTUYECKON CHCTEMBI XUMHUYECKHUX IEMEHTOB U MHOTOOOPa3HYI0 HAYYHYIO JIEATETLHOCTh
YUEHOT0;

*XapaKTepU30BaTh HAYYHOE U MUPOBO33PEHUECKOE 3HAYECHUE TIEPHUOJMIECKOTO 3aKOHA U
MEPUOANYECKON CUCTEMBI XUMUYECKUX dteMeHToB .M. Menneneesa;

*0CO3HAaBaTh HAyYHbIE OTKPBITHS KaK pPe3yJbTarT JJIUTEIbHBIX HaOMIOCHUM, OTIBITOB, HAyYHOU
ITOJIEMMKH, IIPEOAOIEHUS TPYAHOCTEN U COMHEHU.

BrINyCKHHMK OJTyYUT BO3MOXHOCTh HAYUUThCS:

*0CO3HaBaTh 3HAYEHHE TEOPETUUECCKUX 3HAHUM JIJISI IPAKTUIECKON JIEATETLHOCTH YEJIOBEKa;
*OMMCHIBATh N3yUYeHHBIC 00BEKTHI KaK CHUCTEMBI, IPUMEHSS JIOTUKY CUCTEMHOTO aHAJIH3a;
*IPUMEHSTH 3HAHUS O 3aKOHOMEPHOCTSX MEPUOUUECKON CUCTEMbI XUMUYECKHUX IIEMEHTOB JIJIs
0OBSICHEHUS U TIPEABUICHUS CBOMCTB KOHKPETHBIX BEIIECTB;

*pa3BUBaTh HH()OPMAITMOHHYIO KOMIETEHTHOCTh TIOCPEAICTBOM YIITYOJIEHUS 3HAHUI 00 UCTOpUN
CTAHOBJICHHSI XUMHUYECKOW HAyKH, €€ OCHOBHBIX TIOHSTHM, IEPUOINYECKOTO 3aKOHA KaK OJHOTO M3
BaYKHEUIIINX 3aKOHOB MPUPOJIbI, a TAK)KE O COBPEMEHHBIX JOCTHKEHUSX HAYKH U TEXHUKH.
MHuoroo6pasue XUMHUECKUX PEaKITHii.

BrinmyckHUK HaydUTCS:

*00BSCHATH CyTh XMMHYECKHUX MPOIECCOB;

*Ha3bIBaTh MPU3HAKH U YCJIOBHS MPOTEKAHUS XUMUYECKUX PEAKITH;



*yCTaHaBJIMBATh IPUHAUIEKHOCTh XUMHUYECKOHN pEeaKIIMM K OIPEAEIEHHOMY THUILY 110 OJHOMY U3
KJ1acCU(UIIUPOBAHHBIX PU3HAKOB!

1) no uucity ¥ coCcTaBy UCXOJHBIX BEIIECTB U IPOAYKTOB peaklny (peaKkL COEIUHEHNUS,
Pa3NIOKEHHUsI, 3aMEIICHUS 1 OOMEHa);

2) 110 BBIJEJICHUIO UJIH MTOIVIOIIEHHIO TETIOTHI (PEaKUU 3K30TEPMUUECKHUE U IHTOTEPMUUECKUE);
3) O U3MEHEHUIO CTENEeHEW OKUCICHHUSI XMMUYECKUX 3JIEMEHTOB (OKHCIUTENbHO-
BOCCTAHOBMTENbHbIE PEAKIINHN);

4) mo oOpaTuMOCTH Tporiecca (peakuuu odparuMeie U HeoOpaTUMBIE);

*Ha3bIBaTh (PAKTOPHI, BIMSIOIINE HA CKOPOCTh XUMHUECKUX PEAKIIHIA;

*Ha3bIBaTh (PAKTOPHI, BIHSIOIINE HA CMELICHHE XUMUYECKOTO PABHOBECHS;

*COCTAaBJIAATh YPABHEHUS IEKTPOIUTUYECKON JUCCOLMALIMH KUCIIOT, EJI0UeH, Colel; OIHbIE U
COKpaIlleHHbIE MOHHbIE YPABHEHUS peakliii 0OMeHa; ypaBHEHHs OKUCIUTEIBHO -
BOCCTAaHOBUTEJIbHBIX PEAKLIHA;

*[IPOrHO3UPOBATh MPOAYKTHI XUMHUECKUX peakiuii o (opmysaM / Ha3BaHUSAM MCXOIHBIX BEIIECTB;
OTIPEIEIIATh NCXOIHBIE BEIIECTBA M0 (hopMyraM / Ha3BaHUSAM IPOTYKTOB PEaKIIHH;

*COCTaBJIAATh YPABHEHUS pEaKI1il, COOTBETCTBYIOILIMX MOCIEA0BATEIbHOCTH («LIEMOYKE)
IPEBpalleHN HEeOPraHUUECKUX BELIECTB Pa3JInYHbIX KJIACCOB;

*BBIBIISITH B IIPOLIECCE DKCIIEPUMEHTA PU3HAKH, CBUJETENbCTBYIOIINE O IPOTEKAHUU XUMUYECKON
peaxiuu;

*TOTOBHUTH PACTBOPHI C ONPEAECICHHON MacCOBOM 0JI€M paCTBOPEHHOTO BEILIECTBA;

*ONPEACIATh XapaKTep Cpeibl BOAHBIX PACTBOPOB KUCIIOT U LIEJIOYEH 110 H3MEHEHHIO OKPACKU
UH/IUKATOPOB;

*[IPOBOAUTH KAYECTBEHHbIE PEAKIIMH, TOATBEPKAAIOIINE HAJTUUNE B BOJHBIX pacTBOPAX BEILLECTB
OT/EIbHBIX KATUOHOB U AaHUOHOB.

BbInyCKHUK TOTYYUT BO3MOXKHOCTh HAYUUThCS:

*COCTaBJIATh MOJIEKYJISIPHBIE U TIOJHBIE HOHHBIE YPABHEHMSI 110 COKPAILIEHHBIM HOHHBIM YPaBHEHUSAM;
*[IPUBOJUTH IIPUMEPBI PEAKIIUH, TOATBEPKAAOIINX CYIIIECTBOBAHUE B3aUMOCBA3H MEKIY
OCHOBHBIMH KJIACCaMU HEOPIaHUYECKUX BEILECTB;

*IIPOTHO3UPOBATh PE3YIABTAThl BO3ACHCTBUS PA3IUYHBIX (AKTOPOB HA CKOPOCTh XUMHUUECKON
peakuuu;

*[IPOTHO3UPOBATh PE3YABTAThl BO3ACHCTBUS Pa3IUUHBIX (PAKTOPOB HA CMELICHHE XUMUYECKOTO
paBHOBECHS.

MHuoroo6pasue BemecTs.

BbinmyckHUK HayquTCs:

*OIpeIeNSTh IPUHAAIEKHOCTh HEOPTaHUYECKUX BEIIECTB K OIHOMY M3 U3YUEHHBIX KJIacCOB/TPYI:
METaJJIbl U HEMETAJLJIbI, OKCHUJIbI, OCHOBAHMSI, KMCIIOTHI, COJIU;

*COCTaBIIATH (POPMYJIBI BEIIECTB 110 UX HA3BAHUSM;

*OIpEeIENSITh BAJIEGHTHOCTD U CTETIEHb OKUCIICHUS SJIEMEHTOB B BEILIECTBAX;

*COCTaBIIATH (POPMYIIBI HEOPTaHUYECKUX COCIMHEHUH 110 BaJICHTHOCTSAM U CTEIICHSIM OKHCIICHHS
AIIEMEHTOB, a TAKXe 3aps/iaM HOHOB, YKa3aHHBIM B TAaOJIUIE pACTBOPUMOCTH KHUCIIOT, OCHOBaHUN U
CoJIeH;

*00BSCHATH 3aKOHOMEPHOCTH U3MEHEHHsI (PU3MUECKUX U XUMHUECKUX CBOMCTB MPOCTHIX BEIIECTB U
UX BBICHIMX OKCHJIOB, 00pa30BaHHBIX 3JIEMEHTaMH BTOPOTO U TPETHETO MEPHUOJIOB;

* Ha3bIBaTh OOIME XUMUYECKUE CBOICTBA, XapaKTepHbIE JJISl TPYII OKCHIOB: KUCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX.

* Ha3bIBaTh OOIME XUMUYECKUE CBOICTBA, XapaKTepHBIE JJIs KXKIOTo KJ1acca BEIECTB;



*IIPUBOJUTH IIPUMEPHI PEAKLIUN, ITOATBEPKAAIOIIUX XUMAYECKUE CBOMCTBA HEOPraHUYECKUX
BEIIIECTB: OKCHAOB, KMCJIOT, OCHOBAaHHU U COJICH;

* OIIPE/CIIATH BEIIECTBO — OKUCIUTENb U BEIIECTBO — BOCCTAHOBUTEIb B OKUCIUTEIBLHO —
BOCCTAHOBHUTEIILHBIX PEaKITUX;

*COCTaBJIATH JICKTPOHHBIN OaJIaHC TIO MIPETIOKESHHBIM CXeMaM PEaKInii;

*TIPOBOJIUTH JIAOOPATOPHBIE OIBITHI, MTOITBEPKAAONTNE XHMMHUYECKHAE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPTaHUYECKUX BEIICCTB;

*IIPOBOAUTH JTAOOPATOPHBIC OMBITHI IO MOTYICHHUIO H COOMPAHUIO Ta3000pa3HbIX BEIICCTB:
BOJIOPOJIa, KUCIIOPO/Ia, YIIIEKUCIIOTO Ta3a, aMMHaKa; COCTABIISITh YPAaBHEHHSI COOTBETCTBYOIIMX
peaKuuii.

BBINTyCKHHK TTOJIY9UT BO3MOXXHOCThH HAYYUThCS:

* TPaMOTHO 00paIIaThCs ¢ BEIIECTBAMHU B ITIOBCETHEBHOMN KU3HH,

* 0CO3HABATh HEOOXOIUMOCTH COOIONCHUS TIPABIIT IKOJIOTHUECKH O€30TaCHOTO TIOBEJICHUS B
OKpY>Karollel MpupoaHOH Cpefe;

¢ IIOHUMATh CMBICII U HCO6XOI[I/IMOCTI) CO6JIIOI{€HI/IH HpGI[HHCZlHHfI, npeapiaraCMbixX B MHCTPYKIUAX
10 MCIIOJIb30BAHMIO JICKAPCTB, CPEACTB OBITOBON XUMHH H JIP.;

* HCIIOJIb30BaTh MPUOOPETEHHBIC KIIFOUEBBIE KOMIIETCHTHOCTH P BBITIOJTHEHUT
HCCJIEI0BATEIHCKUX MTPOEKTOB MO U3YYEHHIO CBOMCTB, CITIOCOOOB MONYYEHUS U PACTIO3HABAHUS
BEILIECTB;

® pa3BUBaTb KOMMYHHUKATHBHYIO KOMIICTCHTHOCTb, UCITIOJIB3Yysd CPCACTBA yCTHOﬁ U HUCBMEHHOU
KOMMYHHKAIUH MPU paboTe C TeKCTaMU y4eOHHKA U TOTIOTHUTEIBHON JIUTEPaTypOil, CIPaBOYHBIMU
TabIMIaMu, MPOSIBIIATH TOTOBHOCTH K YBaKEHHUIO HHOM TOUKH 3PEHUS IIPH 00CYKICHUU
PE3YJIBTAaTOB BBHIIOJIHEHHOU PabOTHI;

* 00BEKTUBHO OIICHMBATh HH(POPMAIIHUIO O BEIIECTBAX U XMMUYECKHUX ITpolieccax, KpUTHUSCKU
OTHOCHUTHCS K IICEBIOHAYYHOI MHPOpPMaLINK, HETOOPOCOBECTHOM peKiiaMe, Kacarolencs
MCIONb30BaHUS PAa3IUYHBIX BEUIECTB.

* 0CO3HABATh 3HAYCHHE TEOPETUUCCKUX 3HAHUM [T IPAKTUUECKOM 1eATeTbHOCTH YEeTIOBEKa,

¢ OITMCBIBATH U3YUCHHLIC 06"I>GKTI)I KaK CUCTCMBI, IPUMCHSIA JIOTUKY CUCTCMHOT'O aHAJIN3a,

* IPUMEHSATH 3HAHUS O 3aKOHOMEPHOCTSIX MEPHUOANYECKOM CUCTEMBI XUMHUECKHUX dJIEMEHTOB IS
O6’I)$ICH€HI/I$[ " MPCABUACHUA CBOMCTB KOHKPCTHBIX BECHICCTB,

* pa3BUBaTh UHGOPMAITMOHHYIO KOMIETEHTHOCTh TIOCPEACTBOM YIITYOJIEHUS 3HAHUN 00 UCTOPHUH
CTaHOBJICHUS] XUMUYECKON HAyKH, €€ OCHOBHBIX IMOHSATHUH, MEPUOJMUECKOTO 3aKOHA KaK OJJHOTO U3
BOKHEUIIINX 3aKOHOB MMpUPOAbI, a TAKKE O COBPEMCHHBIX JOCTHKCHUAX HAYKU U TCXHUKH.

* COCTABJISITh MOJICKYIISIPHBIC U TIOJHBIE HOHHBIE YPaBHEHHUS M0 COKPAIIEHHBIM HOHHBIM
YpaBHEHUSM;

* IPUBOJUTH MPUMEPHI PEAKIIHA, TOATBEPKAAIOIINUX CYIIIECTBOBAHUE B3aUMOCBSI3H MEXKITY
OCHOBHBIMH KJIACCAMU HEOPTAaHUYECKUX BEIIECTB;

* IPOTHO3UPOBATh PE3YIBTATH BO3AEUCTBUS Pa3IMUHbIX (DaKTOPOB HA U3MEHEHHUE CKOPOCTH
XUMHYECKOHN peakinu;

* IPOTHO3UPOBATh PE3YIbTAThI BO3AEHCTBUSI Pa3IMUHbIX (DAKTOPOB HA CMEILIEHUE XUMUYECKOTO
paBHOBECHS.

* POrHO3UPOBATH XUMUYECKHUE CBOMCTBA BEILIECTB HA OCHOBE UX COCTaBa U CTPOCHMS;

¢ IIPOrHO3UPOBATH CHOCO6HOCTB BECIICCTBA NPOABIATE OKUCIIUTEIIBHBIC NJIKM BOCCTAHOBUTCIIBHBIC
CBOICTBA C YYETOM CTEIIEHEN OKUCIICHUSI 3JIEMEHTOB, BXOJIAIUX B €r0 COCTaB;

® BBIBJIATH CyILIECTBOBAHUEC TE€HETUYECKON B3aMMOCBS3H MCXKAY BEIICCTBAMU B pAAY: IIPOCTOC
BEILECTBO — OKCHUJT — THAPOKCU]] — COJIb;



* OpraHU30BbIBATh, IIPOBOJAUTH YUCHUYECKUE TPOEKTHI 110 UCCIEAOBAHUIO CBOMCTB BELIECTB,
MMEIOIIMX BaKHOE IPAKTUYECKOE 3HAUYEHNE.

Conep:xkanune yueOHOro npeaMmera «XuMush»
Pacnipenenenue copepkanus 1o Kiaccam:
8 kyacc.
Paznen 1. OcHOBHBIC TOHATHS XUMUH (YPOBEHb aTOMHO-MOJICKYIIIPHBIX MpeaAcTaBieHui) ( 519)
[Ipeamer xumun. XuMHs Kak 4acTh €CTECTBO3HaHUsA. BemlecTBa u ux cBoiicTBa. YucThie BelecTBa
¥ cMecu. MeTozpl TO3HAHKS B XUMUU: HaOMIoIeHue, SKCcriepuMeHT. [IpreMb 6e30macHo paboThl ¢
o0OopynoBanueM u BeniectBaMu. CTpoeHUE TIaMEHH.
Uucrele BemecTBa U cMecu. CriocoObl OYMCTKY BEIIECTB: OTCTauBaHue, QUIBTPOBAHUE,
BBIIIAPUBAHUE, KPUCTAIUIN3ALNS, JUCTUUIALMS. DU3ndyeckne 1 XuMUYECKHE SIBICHUS. XUMUYECKHUE
peakuuu. [Ipu3Haku XuMHUYECKUX PEaKIMi U YCIOBUS BOZHUKHOBEHUS U TEUECHUS XUMUYECKUX
peaKuuii.
ATOMBI, MOJIEKYJIbI U HOHBI. BemecTBa MOJIEKYJIIPHOTO U HEMOJIEKYIIIPHOTO CTPOEHHUS.
Kpucrannuyeckue u amopdnsbie BemecTBa. Kpucrammueckue pemeTki: HOHHas, aToMHasi 1
MouekyisipHas. [IpocTeie u ciiokHbIE BenlecTBa. XUMUUECKUH 3JIeMEHT. MeTasuibl U HEMETaJlIbl.
AtoMHas enuHuLa Maccbl. OTHOCUTEIIbHAS aTOMHAs Macca. SI3bIK XUMHH. 3HAKH XUMUYECKUX
JJIEMEHTOB. 3aKOH MOCTOsHCTBA COCTaBa BelecTBa. XuMuueckue Gopmynsl. OTHOCUTEIbHAS
MoOJIeKyIsipHasi Macca. KauecTBeHHBIN U KOJIMUECTBEHHBI COCTAB BellleCTBa. Briuncnenus no
XUMUYECKUM (popMyaaM. MaccoBasi 107151 XUMHUYECKOTO JIEMEHTA B CIIOKHOM BEILIECTBE.
BanenTHOCTh XMMHYECKHX 351eMeHTOB. OmnpeeneHne BaleHTHOCTH JIEMEHTOB 110 popMyliaMm
OuHapHBIX coequHeHuit. CocTaBlIeHHEe XUMHUECKHX (HOpMysl OMHAPHBIX COSIUHEHUH 10
BAJICHTHOCTH.
ATOMHO — MOJIEKYJISIPHOE YUEHHUE. 3aKOH COXPaHEHUs1 Macchl BemecTB. JKu3Hb U nedarenbHocTs M.B.
JlomoHOCOBa. XuMu4eckue ypaBHEHHs. TUIIBI XUMAYECKUX PEAKIUN.
Kucnopon. Haxoxnenue B mpupoje. [lonyuenue kuciaopoaa B 1ab0paTopuu ¥ MPOMBIILIIEHHOCTH.
duznueckue U XUMHUECcKre cBoicTBa kucinopoaa. [openne. Oxcuabl. [Ipumenenue kucnopoaa.
KpyroBopot kucnopona B npupoje. O30H, aorponus kuciopoaa. Bo3ayx u ero cocras. 3amura
arMoc(epHOTro BO3AyXa OT 3arpsi3HEHUH.
Bonopon. Haxoxnenue B npupoge. [lomydenue Bogoposa B 1a60paTopuul ¥ MPOMBIIIIIECHHOCTH.
duznyeckre 1 XUMUUECKUE CBOKMCTBA Bojopoaa. Bomopoa — BoccTranoButTeb. Mepbl 6€301acHOCTH
pu pabote ¢ Bonoponom. [Ipumenenue Bogoposa.
Bogna. Meronpb! onpezenenys cocraBa BOJbl — aHaJIu3 U cuHTe3. dusnyeckue cBoKcTBa BoAbl. Bona
B MIPUPOJIE U CTIOCOOBI €€ OUUCTKU. Adparus BoJbl. XUMHUYECKHE CBOMCTBA BoAbl. [IpuMeneHue
Bozbl. Boma — pactBoputens. PacTBopMOCTh BeniecTB B BoAe. MaccoBast 107151 pACTBOPEHHOTO
BEILIECTBA.
KonnuectBennsie oTHOIEeHUs B XxuMuu. KonnuectBo Beniectsa. Monb. MonsipHas macca. 3akoH
ABoraapo. Momsipabiii 00beM Ta30B. OTHOCUTENBHAS TUIOTHOCTH Ta30B. OOBEMHBIE OTHOIICHUS
ra3oB IIPU XUMHYECKUX PEAKIHUAX.
Baxneitmme kimaccbl HeopraHudecknx coenHeHuit. OKcubl: coctas, Kiaaccupuxarus. OCHOBHBIE
U KucnoTHble okcuabl. HoMenkarypa okcnaoB. @U3n4ecKre 1 XMMUYECKUE CBOMCTBA, ITOIyYEHHE
Y IPUMEHEHNE OKCHUJIOB.
I'unpoxcuapl. Knaccuduxamus ruapokcuao. OcHoBanusi. Coctas. lllenoun n HepacTBOpuMbIe
ocHoBaHMsA. HomeHknarypa. @u3nyeckue 1 XuMHUECKHE CBOMCTBA OCHOBaHUM. Peakius
HenTpanuzanun. [lomydenue u npuMeHeHne OCHOBaHM. AM(POTEpHBIE OKCH/IBI U THIPOKCHIBI.



Kucnotsl. Cocras. Knaccudukanus. Homenknarypa. @uzndeckue 1 XMMHYECKHE CBOWCTBA
KHUCJIOT. BBITECHUTENBHBIN PSJ METAIIOB.
Comu. Cocras. Knaccuduxkamms. Homenknarypa. @usnueckue cBoiCTBa cosieil. PacTBOpuMOCTh
coJiel B Bojie. XUMHUYECKHE CBOMCTBa coield. CiocoOsl momyueHus coyied. [Ipumenenue cosei.
I'eneTnueckas CBA3b MEXIY OCHOBHBIMH KJIacCaMHM HEOPTraHUYECKUX COCTUHEHUI.
JeMoncTpanun. O3HakoMIIeHHE ¢ 00pa3liaMy IPOCTHIX U CIOXKHBIX BemiecTB. CriocoObl OUUCTKH
BEIIECTB: KPUCTAIUIN3AIUS, TUCTUISALM, XpoMaTtorpadust. ONbITH, MOITBEPKIAIONINE 3aKOH
COXpaHEHUs1 MacChl BEILIECTB.
[Tony4yenue u coOupanue KMCIOPOAa METOIOM BBITECHEHHSI BO3/yXa U BoJbl. Onpesienenne cocranBa
Bo3ayxa. Komnekius HedTH, KAMEHHOTO YIS U IPOAYKTOB UX IepepaboTKu.
[Tomyyenue Bogopoaa B anmnapare Kumna, nposepka BOJOPOa Ha YUCTOTY, FTOPEHUE BOLOPOAA,
coOupaHue BOJOPO/a METOIOM BBITECHEHHS BO3/IyXa U BOJIBI.

Amnanu3 Boapl. CHHTE3 BOJIbI.  3HAKOMCTBO ¢ 00pa3liaMy OKCHI0B, KUCIIOT, OCHOBAHHM U COJEH.
Heirpanuzamus meénoum KUCIO0TOM B MPUCYTCTBUU UHIMKATOPA.
JlaGopaTropHble onbIThI. PaccMOTpeHne BEUIECTB C pa3NTuYHbIMU (U3NYECKUMU CBOMCTBAMHU.
Paznenenne cmecu ¢ momomipio MarauTa. [lpumepsl pusnuecknx U XUMUYECKHX siBIeHUH. Peakiiny,
WUTIOCTPUPYIOLINE OCHOBHBIE IPU3HAKU XapaKTEPHbIX peakuuu. Pa3noxkeHne 0CHOBHOTO
kapoonara meau (II). Peakuius 3aMerieHust Me JKEI€30M.
O3znHakoMyieHuE ¢ 00pa3liaMu OKCUJIOB.
B3aumoneiictBue Bogoponaa ¢ okcuaom menu (II).
OmnBITHI, MONTBEPKAAIONINE XUMUYECKIE CBOWCTBA OKCHIOB, KUCIIOT, OCHOBaHUH, aM()OTEPHBIX
OCHOBAHUH U COJIEH.
IIpakTnyeckue padboTpl
* [IpaBuna TexHuku 0e30nacHOCTU U paboTe B XUMUYECKOM KaOuHeTe. O3HAKOMIIEHHE C
1a00paTopHBIM 00OPY/IOBAHUEM.
*OuncTKa 3arpsA3HEHHON TOBAPEHHOW COJIH.
* [IonyueHune u CBOMCTBA KMCIIOPOAA
[lony4yeHue Booposa ¥ U3y4eHHe €ro CBOMCTB.
* [IpuroroBneHue pacTBOPOB COJIEH C ONMPENEIEHHON MAaCCOBOM J10JIEW paCTBOPEHHOTO BEIIECTBA.
*Penienne skcnepuMeHTaIbHBIX 3a1a4 10 TeMe «OCHOBHBIE KJIACCHl HEOPTaHUUECKUX COECTMHEHUI.
PacyerHsble 3a1a4yu:
Brruncienne oTHOCUTETLHOM MOJIEKYISIPHOM Macchl BelecTna 1o hopmyre. Beraucinenue
MacCOBOH JI0JIM AJIEMEHTA B XUMUYECKOM COCTUHEHHUH. YCTaHOBJICHHE MTPOCTeIIel (hopMymb
BEIIECTBA [10 MAaCCOBBIM JIOJISIM 3JIEMEHTOB.
Haxoxpaenune maccoBoil oM pacCTBOPEHHOIO BEUIECTBA B pacTBOpE. Briunciaenue maccol
PacTBOPEHHOIO BEIIECTBA U BOJBI JUIsl IPUTOTOBJICHUS PAaCTBOPA OMPEeIEHHON KOHIIEHTPAIUH.
OObEMHBIC OTHOIIIEHHUS Ta30B TPU XUMHUECKUX PEaAKITUsIX.
Brruncnenus mo XuMHYECKUM YPaBHEHUSIM MacChl, 00bEMa U KOJTMYECTBA BEIIECTBA OJHOTO U3
MPOAYKTOB PEaKIIUU [0 MAacce UCXOAHOTO BEIIECTBA, 00BEMY MIIH KOJIMYECTBY BEIIECTBA,
COJEPIKALLErO ONPENEIEHHYIO JOII0 IPUMECEH.
Pasznea 2. [lepuonuyeckuii 3aK0H U NMePUOAUYECKAs CUCTeMa XMMUYeCKHX diemeHnToB JI.U.
MenaesneeBa. Ctpoenue aroma. (74.)
[TepBbie MOMBITKY KIACCH(PUKAIIMN XUMUIECKUX IeMeHTOB. [IoHATHE 0 TpyIax CXOAHBIX
aneMeHTOB. EcTecTBeHHbIE ceMeicTBa IeIOUHBIX METAIJIOB U rajloreHoB. biiaropoanble rasol.
[Tepuognueckuii 3akoH 1.M.Menneneesa. [lepuoguueckas cucrema Kak €CTECTBEHHO — HAYYHOE
KJ1acCUpUKaus XUMUYECKUX 3JIeMeHTOB. TabnnyHast popma mpeacTaBieHust Kiiaccu puxau



XUMHYECKHX 31eMeHToB. CTpykTypa Tabnuisl «llepronudeckas cucreMa XUMHUECKUX JIIEMEHTOB
J.. MenneneeBa» (kopoTkast popma): A- u b- rpymnmsl, nepuoasl. Pu3nuecKuii CMbICI
MOPSIIKOBOTO AJIEMEHTA, HOMEPA MeproJia, HOMEpa IPYMHIbI (U1 3JIEMEHTOB A-TpyIiM).

CrpoeHue aToma: sJIpo U 3JeKTpoHHas 00osiouka. COCTaB aTOMHBIX JIep: MPOTOHBI 1 HEUTPOHBI.
W3oTombl. 3aps aTOMHOIO s1/ipa, MacCOBOE YKCII0, OTHOCUTENbHAsL aTOMHasi Macca. CoBpeMeHHast
(bopMyIHpPOBKA MOHATUSA «XUMUYECKUN HITEMEHT.

DexTpoHHas 000JI0YKa aToMa: OHSITHE 00 YHEPTreTUYECKOM YPOBHE (JIEKTPOHHOM CJIOE), €r0
E€MKOCTH. 3aII0JTHEHHE 3JIEKTPOHHBIX CJIOEB Y aTOMOB 3JIEMEHTOB IIEPBOTO — TPETHETO TIEPUOIOB.
CoBpemenHas (popMynupoBKa MEPUOANMUECKOTO 3aKOHA.

3HadeHue neproanueckoro 3akona. Hayunsie noctuxenus [[.1. Menneneesa: ucnpanieHue
OTHOCHUTEJIbHBIX aTOMHBIX MAacc, MpeACcKa3zaHUe CyIIECTBOBAHUS HEOTKPBITHIX AJIEMEHTOB,
MEePECTAaHOBKH XMMUYECKUX JIEMEHTOB B epuoaudeckoii cucreme. JKusup u nesrenbHocts ..
Menneneesa.

HemoncTpanun: Ouznyeckue CBOMCTBA MIENIOYHBIX METAIIOB. B3aumozeiicTBre OKCUI0B HATPUS,
MarHusi, ocdopa, cepbl ¢ BOAOH, UCCIET0BAaHUE CBOWCTB MOJYyYEHHBIX POIYKTOB.
BsaumogeiicTBue HaTpus U Kajius ¢ Bonoil. dusnueckue cBOICTBa ranoreHoB. BzanMoneicteue
ANIOMHUHHUS C XJIOPOM, OPOMOM U HOI0M.

Pasnen 3. Ctpoenne BemecTBa. XumMuieckasi CBsi3b.(84)

DIEeKTPOOTPUIIATETLHOCTh XUMHUUECKHX 3JIeMEeHTOB. OCHOBHBIE BUABI XMMHUYECKOM CBA3H:
KOBAJICHTHAsA HCIIOJIApHAA, KOBAJICHTHAA IMOJIApHAaA, HOHHAs. BaneHTHOCTE 31EMEHTOB B CBETE
anekTpoHHOM Teopun. CreneHs okucienus. [IpaBuna onpenenenus cTeneHe OKUCICHUS
AIIEMEHTOB.

JleMoHCTpauu:

Conocrapnenue GU3NKO-XUMHUYECKIX CBOMCTB COSAMHEHU C KOBAJICHTHBIMU M HIOHHBIMU CBSI3SIMH.

9 kJacc.

Pa3nen 1. Muoroodpa3ue xumu4ieckux peaxkuuid.(154)

Knaccudukanust XuMuuecKuX peakiuii: peakinuu COeAMHEHUS, Pa3I0KEeHUS, 3aMeleHus, 0OMEHa.
OKHCIIUTENBbHO-BOCCTAHOBUTENbHBIE peakiIuu. OKUCIUTENb, BOCCTAHOBUTEIb, IPOLIECCHI



OKHCJIEHUS ¥ BOcCTaHOBJIEHUs. COCTaBIeHNE YPaBHEHUN OKUCIUTENBHO ~-BOCCTAHOBUTEIbHBIX
peaKIMii ¢ TOMOIIbIO METOAA AIIEKTPOHHOIO OasiaHca.

TerutoBbie 3()(HEKThI XUMUUYECKUX PEAKIUNA. DK30TEPMUUECKUE U IHIOTEPMUIECKHIE PEAKIIHH.
Tepmoxumuueckue ypaBHeHUs. PacueTsl 10 TEPMOXUMHYECKUM YPABHEHUSM.

CKopoCTh XUMHUYECKUX peakluid. DaKTOpbl, BIUAIOIINE HA CKOPOCTh XUMUUYECKTX PEAKLINM.
IlepBoHavanbHOE NpeacTaBieHue o karanuze. O0parumsie peakuuu. [IoHsTHE O XUMUYECKOM
paBHOBECUHM. XMMHUYECKHAE PEAKIIUU B BOAHBIX PACTBOPaX. JIEKTPOJIUTHI U HEAIIEKTPOIUTHI. FIOHBI.
Karnons! 1 annoHsl. ['uparHas Teopust pacTBOPOB. DIIEKTPOJUTHUECKAST TUCCOLMALINS KUCIIOT,
ocHoBaHUH U cojiell. Cnabble U CHUIIbHBIC AIEKTPOauThl. CTeneHs aucconuanun. CTeneHpb
aucconuanuu. Peakiimm HOHHOTO 0OMeHa. YCI0BHUs TeUSHUS PEaKIMid HOHHOTO OOMEeHa J10 KOHIIA.
XUMUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCIMHEHUN B CBETE MTPEICTABICHUN
00 2JIEKTPOIUTUYECKOM JUCCOLMALMU U OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakuuil. [lonarue o
TUAPOJIU3E COJIEH.

JdeMoncTpanum:

[IpuMepsl 3K30- ¥ SHAOTEPMUYECKHUX PEAKIIUM.

B3aumozeiicTBue IUHKA C COISIHOW M YKCYCHOM KHCJIOTOW. B3aumopelicTBre rpaHylIMpOBAaHHOTO
LIMHKA ¥ [IMHKOBOM NBUIN C COJISIHOM KHUCIIOTOM.

BsaumogpeiictBue okcuna meau (II) ¢ cepHoit KMCIOTOM pa3HOM KOHUEHTPALUU IIPU pa3HbIX
TeMIeparypax.

I'openue ymisg B KOHIEHTPUPOBAHHON a30THOM KUCJIOTE.

I'openue cepsl B pacIiaBlI€HHON CEJIUTPE.

HcnplTanne pacTBOPOB BEUIECTB HA AEKTPUUYECKYIO IIPOBOJUMOCTb.

JIBUKEHNE NOHOB B 3JIEKTPUYECKOM I10JI€.

I[IpakTuyeckue padoTbi:

N3yyenune BIUSAHUSA YCIOBHI NPOBEACHUSA XUMUYECKOW PEAKIINKU Ha €€ CKOPOCTb.

Pemenne sxcnepuMeHTanbHBIX 3a1a4 110 TeMe «CBOMCTBA KUCIIOT, COJIEH M OCHOBaHMM Kak
IIEKTPOJIUTOB)

JlaGopaTropHble ONBITHI:

Peakiiun oOMeHa Mexly pacTBOpaMH JIEKTPOIUTOB

PacyerHble 3a5a4u: Ber4rciIeHNs 0 TEPMOXUMUYECKUM YPAaBHEHHSIM PEAKIIUN.

Pasnen 2. Muoroo06pa3ue BelecTsB.

Hemerainel. ['astorenst. [1onoxxeHne B NEpUOANYECKON CUCTEME XUMUYECKHUX DIIEMEHTOB,
cTpoeHue ux aromoB. Haxoxaenue B nmpupone. dusnueckre 1 XMMUYECKHE CBOMCTBA raJIOr€HOB.
[Tony4yenue u npUMEHEHHUE raJOreHOB.

Xiop. Pusndeckrue U XMMUYECKHUE CBOMCTBA Xjopa. [Ipumenenue xiopa. Xa0poBoaopoa.
®uznueckue croiicTa. [lonyuenne. ConsiHHas kuciora u e€ conu. KauecTBeHHas peakuus Ha
XJIOpUJ-MOHBI. Pacrio3HaBanue XjaopuaoB, OpOMUIOB, HOUIOB.

Kucnopon u cepa. [lonoxxenune kuciaopozna u cepsl B [ICXD, ctpoenue ux aromos. Cepa.
Annorponus cepsl. Puznueckue U XuMuueckue coiictra. Haxoxaenne B npupoze. [Ipumenenune
cepsl. CepoBonopoa. CepoBofopoiHas KUCIIOTa U ee conu. KauecTBeHHas peakius Ha Cynbhua-
nonbl. Oxcun cepsl (IV). @usznueckue n xumuyeckue cBoiicta. [Ipumenenne. CepHucras Kuciora
u ee conu. KauectBeHHas peakius Ha cynbPuT-uoHbl. Okenp cepsl (VI). CepHas kucnora.
XuMHUYECKHe CBOMCTBA pa30aBICHHON U KOHIIGHTPUPOBAHHOW CepHON KUCIOTHI. KauecTBeHHas
peakuus Ha cyab(haT-uoHbl. XUMUYECKUE PEaKIINH, JeKal1e B OCHOBE MOITY4YEHUs CEPHON
KHCJIOTBI B IPOMBIIIIIEHHOCTHU. [[prMeHenne cepHOil KUCIIOTHI.



Aot u pocdop. [Tonoxxenue azora u pocdopa B [ICXI, crpoeHne ux aroMoB. A30T, HPU3HUECKHE
Y XMMHYECKHE CBOMCTBA, MOJy4eHUE U puMeHeHne. KpyroBopot azora B npupoae. AMMHaK:
(bu3nyecKne U XUMUYECKHUE CBOMCTBA, TOMyueHUe u npuMeHerne. Conu aMMoHusI. A30THAsI
KHCJIOTa U ee cBoicTBa. OKUCIUTENbHBIE CBOMCTBA a30THOM KUCIOTHI. [lomyuenne a3oTHON
KHCIIOTHI B Jaboparopuu. XUMHUYECKHE PEaKIInH, JIe)KAIINE B OCHOBE TIOTyUEHUS Q30THON KUCIOTHI
B NIpOMBINUIEHHOCTH. [IprMeHenre a30THOM KUCI0Thl. COoNM a30THOM KUCIIOTHI M UX IPUMEHEHHE.
A3zoTHbIE y1oOpeHus.

Dochop. Amnorponus pocdopa. Pusnueckue u XumMudeckue coiictsa Gochopa. Oxenp
dbocdopa (V). Oprodocdopnas kuciora u ee conu. PochopHbie yToOpeHUSI.

VYrnepon u kpemuuid. [Tonoxenue yriepona u kpemuus B IICXD, ctpoenue ux aroMoB. YIiiepos.
Annorponus yriaepoaa. dusnyeckre 1 XUMAYECKUE CBOMCTRA yryiepoaa. AncopOmus. YrapHslii ras,
CBOIiCTBa U (PU3UOJIOTUYECKOE ACHCTBHE Ha OPraHU3M. YIJICKUCIIbIN ra3. YTrojibHas KUCIIOTa U ee
conu. KagecTBeHHbBIE peakiiy Ha KapOoHaT-noHBL. KpyroBopor yriepoaa B mpupoe.
Oprannueckue COeIMHEHHs YITIepoaa.

Kpemuuii. Oxcun kpemuus (4). Kpemuuesas kucnora u ee conu. Crexno. LlemeHT.

Meramibl. [Tonoxenue metamios B [ICXD JI.M.Menzaeneesa, cTpoeHue Ux
aroMoB. Mertanuyeckas cBsi3b. Pu3nueckrue CBOMCTBA METAIIIOB. Ps/l aKTHBHOCTH METAJIOB.
Xumudeckue cBorMcTBa MeTaiioB. O01IKe crocoOs! MorydeHus: MeTauioB. CIutaBsl
MetaiioB. lllemounsie meTamibl. [lonoxeHne NENOUYHBIX METAIOB B IEPUOIMYECKON CUCTEME,
CTpOeHHE UX aToMOB. HaxoxxieHne B npupoje. Maruuii 1 KaJiblMii, UX BaKHEHIINE COCIUHEHHUS.
XKecTkocTh BOJIBI U CIOCOOBI €€ YCTPaHEHUS.

Amomunuil. [lonoxeHnue aroMuHUA B IEPUOIUYECKON CUCTEME, CTPOEHUE €r0 aroma.
Haxoxnenue B npupone. ®u3nveckue 1 XUMUIESCKUE CBOHCTBA aIFOMUHUS. AMPOTEPHOCTh OKCUIA
Y TUAPOKCUJIA ATFOMUHUS.

Keneso. [TonoxeHnue xene3a B IEPUOJUYECKON CUCTEME, CTPOEHHE €ro aroMa. HaxokieHue B
npupozae. dusnyeckue U XUMUYECKHE CBOWCTBA keje3a. BaxkHelne coequHeHus xKeesa:
oKcuibl, TuaApokcu bl u conu xxenesa (1) u xenesa (I11). KauecTBenHble peakiyu Ha HOHBI.
JdemoHcTpanum:
Pu3nYeCcKue CBOMCTBA TAJIOTEHOB.
[Tomyuenue XI0poBOAOPOAA U PACTBOPEHHUE €TO B BOJIE.
AnnotponHsie MoguuKanuu cepbl. O0pasIsl MPUPOTHBIX CYAb(GUIOB U CYIIb(aToB.

[Tonyuenue aMmMHaka u €ro pactBopeHue B Boje. O3HaKOMIIEHHE ¢ 00pa3llaMu MPUPOIAHBIX
HUTparoB, pocdaros
Mogenu KpUCTAIITMYECKUX PEMIETOK anmMa3a U rpaduTa. 3HAKOMCTBO ¢ 00pa3aMu MPUPOIHBIX
KapOOHATOB U CUJIMKATOB

3HAKOMCTBO ¢ 00pa3IamMy BaKHEHIIINX COCTUHEHHUN HATPUs, KaJus, MIPUPOIHBIX COCTUHEHUMA
KaJIBLIMSL, pYyIaMHU JKeJie3a, COSAMHEHUIMU allfOMUHMS. B3anmoaeicTBre MIEI0YHbIX,
MIEJIOYHO3EMETBHBIX METAJUIOB U aTFOMUHUS ¢ BOJ0M. CKUTaHKE JKeJle3a B KUCIOPOJIE U XJIOpE.
IIpakTnyeckune padorTsI:
[Tomy4yenue ConsIHON KUCIOTHI U U3yUYEHHE €€ CBOWCTB.
Pemenue sxcrepuMeHTanbHbIX 3a0a4 1o TeMe «Kucnopoa u cepa»
[Tonyyenue ammMuaka U U3yueHUE €ro CBOMCTB.
[Tomyuenue okcuna yrepona (IV) u usydyenue ero cBoiictB. Pacno3HaBaHue kapOOHATOB.
Pemenune sxcriepuMeHTaNbHbIX 3a4a4 N0 TeMe «MeTaibl U X COeAMHEHUS».
JlaGopaTropHble ONbITHI:
BriTecHeHue rajoreHaMu Ipyr Ipyra u3 pacTBOPOB UX COEAMHEHUI.



KauecTBeHHbIe peakuu CynbGua-, CyabQHUT- U Cynb(aT- HOHOB B pacTBOPE.
O3HakomileHHEe ¢ 00pa3LaMu cepbl U €€ MPUPOIHBIMU COCTUHEHUSMU.
B3aumMopneiicTBue coneil aMMOHUS CO LIETI0YaMHU.
KauecTBeHHbIE peakiMy Ha KapOoOHAT- U CHIIMKAT- HOHBI.
KayecTBeHHas1 peakius Ha yIIIEKUCIIBIN ra3.
N3yyenue oOpa3noB MeTaiioB. B3anmoelcTBre METAIIIIOB C pacTBOpaMu coJieid. O3HaKoMJIeHHE
CO CBOMCTBAMH U NMPEBPALICHUAMU KapOOHATOB U rHpoKkapOoHaroB. [lomyuenue rugpokcuia
AIIFOMUHMSI U B3aUMOZEHCTBUE €0 C KUCIO0TaMH U 1enodamu. KauecTBeHHbIE peakiiui Ha HOHBI
Fe2+u Fe3+
Pacuernsie 3anauu:
Bbruuciienus o XuMHYECKUM YPaBHEHUSIM Macchl, 00bEMa MIIM KOJIMYECTBA BEIIECTBA OHOTO U3
IIPOYKTOB peaKIUH 110 MACCEe UCXOIHOIO BELIECTBA, 00bEMY MIIN KOJIMYECTBY BELIECTBA,
COJZIEPKALLETO ONPEACIEHHYIO IO MPUMECEH.
Paznea 3. Kparkuii 0630p BaskHeHIINX OpraHnveckux Bemects.(104)

[Ipeamer oprannueckoi xuMnun. Heoprannueckue 1 OpraHM4ecKrue COeIUHEHUS. YIIIepoI —
OCHOBa *M3HHU Ha 3emsie. OCOOEHHOCTH CTPOEHUS aToMa yriieposia B OpPraHMUeCKUX COeTUHEHUSX.
VYresonopons!. [IpenensHbie yriieBonoponsl. MeraH, 3TaH, IponaH — IPOCTEHIINE IPEACTaBUTENIN
MpeIeNbHBIX YIIeBOA0poa0B. CTPYKTYpHBIE (POPMYITBI YIIIEBOIOPOAOB. [ OMOTOTHYeCKU PSI
IIPENENbHBIX YIIIEBOAOPOAOB. I'oMonoru. @u3nyeckue 1 XUMUYECKHUE CBOMCTBA IIPEIEIbHbBIX
yII1eBO10poioB. Peakiiuu ropenus u 3ameienus. HaxoxaeHue B npupose npeaesibHbIX
yrieBonoponoB. [Ipumenenue merana.

HenpenenbHble yrineBoaopoabl. DTUICHOBBIN psijl HENPEAEIbHBIX YIIIEBOAOPOAOB. DTUIICH.
duznyeckue 1 XMMUYECKUE CBOWCTBA ITUJICHA.

ALIETUIICHOBBIN psiJ] HENIPENEIbHBIX YITIEBOAOPOAOB. AnieTriieH. CBOICTBA alleTUIICHA.
[IpuMeHeHue aneTnieHa.

[TpousBoanble yriieBogopoaoB. Kparkuit 0630p opraHMuecKuX COeIMHEHUNA: 0JHOATOMHbIE CITUPTHI,
KapOOHOBBIE KUCIIOTHI, CIIOKHBIE 3(UPBI, JKUPBI, YIIIEBOABI, AMUHOKHUCIIOTHI, Oenku. Posib 6e1KkoB B
OpraHusMme.

IToHsTHE O BBICOKOMOJIEKYISIPHBIX BenlecTBax. CTpyKTypa MOJUMEPOB: MOHOMED, IIOJIUMED,

CTPYKTYPHOE 3BEHO, CTEIIEHb NosuMepu3anuu. [lonmusTuneH, noaunponusieH, noJMBUHUIXIOPUL.
JdemMoHcTpanuu:

Mopnenu MoJIeKyll OpraHM4eCcKUX coelMHeHUI. [opeHne yrieBo1opo 0B U 0OHapyKEeHUE MPOAYKTOB
ux ropenus. KauecrBennast peakuus Ha 3tuiieH. [lonydyeHue sTuieHa.

PacTBopenue 3TunoBoro cnupra B BoA€e. PacTBopeHue mniepruHa B BOJE.

[Tomy4yenue u CBOMCTBA YKCYCHOM KHUCIOTHI. McciienoBanue CBOMCTB KUPOB: paCTBOPUMOCTH B BOJIE
Y OPraHUYECKUX PACTBOPUTEIISIX.

KauecTBeHHbIE peakliMy Ha NIIIOKO3Y U Kpaxmall.

O3HakomJieHHE ¢ 00pa3laMu U3eui U3 MOJUATUIICHA, TOJTUIIPONUICHA, TOTUBUHIIXJIOPUIA.
[TpakTyeckue paboThl CrPYIIHPOBAHBI B OJIOKM — XMMUYECKHE IPAKTUKYMBbI, KOTOPBIE CIYXKaT HE
TOJIBKO CPEJICTBOM 3aKPETJIEHUS] YMEHUI U HaBBIKOB, HO TaK)K€ M CPEICTBOM KOHTPOJIS 3a
KaueCTBOM MX C()OPMUPOBAHHOCTH.

KonuyecTBO NpaKTHYECKUX, KOHTPOJIbHBIX PadoT.

Knace Ilpaktuueckue pabotsl KommuectBo KoHTponbHBIE paboOTHI KonunuectBo
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JladopaTopHbIe ONbITHI § KJaace

Ne
Ha3zBauue onbiTa Tema pa3zjiesia
OIIbITA
1 PaccMoTpenue BeIecTB ¢ pa3IMyHbIMH
(U3HYECKUMH CBOMCTBAMH.
2 Pasnenenue cmecu ¢ HOMOIIBIO MAarHUTA.
3 [Tpumepsl PU3NISCKUX U XMMHUECKHX

SIBJIEHUH.

O3nakomiieHHe ¢ 00pa3aMu MPOCTHIX
4 (MeTauTbl ¥ HEMETAJUIbI) M CIIOKHBIX BEIIECTB,
MUHEPAJIOB ¥ TOPHBIX TTOPOJI.

5 Pasnoxxenue ocHoBHOro kapoonara meau (II).
6  Peaxnus 3aMmelieHns MEIN KEIE30M.
7 O3HaKoMIICHHE C 00pa3laMu OKCHUIOB Paznen 1. OcHOBHBIE TOHIATHS XUMUH
8 B3aumoneiicTBre BOJOpOa C OKCHUIOM MEIU (YPOBEHB aTOMHO-MOJIEKYJISPHBIX
(1). MIPE/ICTABIICHUM )
9 OMBITHI, TOATBEPKAAIOITNE XUMHUYECKUE
CBOMCTBA OKCUJIOB.
10 OMBITHI, TOITBEPKAAOITNE XUMHYECKUE
CBOICTBAa OCHOBAHHM.
1 OnBITHL, TOATBEPKAAIOIINE XUMUUECKUE
cBOlcTBa aM(OTEPHBIX OCHOBAaHUI
12 OMBITHI, TOITBEPKAAOITNE XUMHYECKHE
CBOMCTBA KHUCIIOT.
13 OMBITHI, TOITBEPKAAOITNE XUMHYECKUE
CBOIiCTBa coJiek
JladopaTopHbIe ONBITHI 9 KJIacc
Ne
ombITA HasBaHue onnITa Tema paznena

Paznen 1. Muoroo6pasue

1  Peaxiuu oOMeHa MEXy paCTBOpaMH AIIEKTPOIUTOB o
XUMUYECKUX PeaKINil

BrITecHenue rajoreHaMu APyr Apyra U3 paCTBOPOB UX
2  COEIUHEHWI.

KauectBeHHble peakiuu Cynbu-, cynbGuT- u
Cynb(ar- HOHOB B pPacTBOpeE

O3nakomiieHHe ¢ 00paszliaMu cepbl U €€ MPUPOTHBIMU
COECTUHEHUSIMHU.

Pazpen 1.
MHuoroobpasue BelIecTB
B3aumoneiicTBue cojieil aMMOHHUS CO IIEI0UYaMU

KauecTBeHHast peakliysi Ha YIJIEKUCIbIHA ra3
KauecTBeHHbIE peakiiy Ha KapOoHaT- HOH
N3zyuenne o0Opa31ioB METAILIOB.

© 0o N o o b~

B3anmoneiicTBHE METAJIOB C paCTBOpPaMU COJIEH.



10 O3HaKOMJIEHHE CO CBOWCTBAMU U MPEBPAILEHUSIMU

KapOOHATOB U THAPOKAPOOHATOB

11 HOJ'IyLICHI/Ie TUAPOKCHU A A IFOMUHUS U BSaHMOHefICTBHC

€ro ¢ KUCJIOTaMH U Iicjio4aMu

12 KauecTBeHHbIe peakuuu Ha HOHBI Fe2+ u Fe3+

YUEBHO-TEMATUYECKHUM IIAH

n/ Ha3panmue pa3gesa u Tem

Pa3nen 1. OcHOBHBIE IOHATHSA
XUMHUH (YPOBEHb ATOMHO-
MOJIEKYJISAPHBIX
NpeACTABJIEHUI).

Paznea 2. [lepuoanyecknii
3aKOH U MepuoanvecKas

2 cHCTEeMa XHMHYECKHX 3JIEMEHTOB
A.A. MenpaeneeBa. CTtpoenue
aroma.

Pa3nen 3. Ctpoenne

3 BemecTrBa. XMMHYeCKas CBSA3b.
(10 yacoB)

8 KJIACC

KoanuectBo

aBTOPCKOi
nporpamMmme

KosauvectBo
KosmmuectBo
4acoB 10
N NPaKTHYeCKUX/
padoueii
KOHTPOJILHBIX padoT
nporpamMmme

61./4(3K.+1K.

51+3
peseps aJIMUHUCTPATHB-HAs)

2k.(Ixk+1k

8+2 pe3epsn
aJIMMHHUCTPATUB-HAasI)

YUYEBHO-TEMATUYECKHM IUIAH

Ne
n/ Ha3BaHue pa3jieia u TeM
n

Pa3nen 1.
1 MHuorooopa3sue
XMMHYECKHUX peaKkiuu

Paznen 2.
2 MHoroo0pa3ue
BeleCTB

Paznen 3. Kparkmii
0030p BasKHEHIIMX
OpPraHuYecKux
BemrecTn (104)

3

9 KJIACC

KonuvecTBo
4acoB 1o
aBTOPCKOM
nporpamMmme

KosmuecrBo
KosmvecTBo
4YacoB 10
. NPAKTHYeCKuX/
paboueit
KOHTPOJIBHBIX padoT
nporpamme
2n/2x
15 ( 1xk+1k.aAMHHHCTPATHBHA
1)
43 Sn./3k( 2k+1k
aJIMUHHUCTPATHB-HAas1)
9+1 pe3seps 1k axMHUHUCTpATUB-HAas)

@opMbl OpraHu3anyy Y4eOHOIro nmpoiecca

HHAWBUIYAJIbHBIC,
TPYIIIOBEIC;



KOJIJICKTHBHBIC;
WHIUBUTYaJIbHO-TPYIIIOBBIE.

OcHogHble 8UObL YUEOHOU OeAmeIbHOCHU.
Buowt yueono-no3naeamensvnoi deameibHocmu
HaOimronenue

DKCIIEPUMEHT

Pabota ¢ kHurOM

CucreMaru3anys 3HaHUN

Pemenue nmo3HaBarenbHbIX 3a/1a4 (1IpoOiem)

Buowl oeamenvnocmu co cnogecnoil (3HAK060IL) OCHOBOIL:

. Cnymanue oObsSICHeHUI YUUTEIIA.

. Ciymianue ¥ aHaju3 BBICTYIUICHUH CBOMX TOBApHUIIEH.

. CamocTrosTenbHast paboTa ¢ y4eOHUKOM.

. Pabora ¢ HayuHO-IONYNSIPHO TUTEPATYPOI;

. OTt60p U cpaBHEHHE MaTepuaa o HECKOIbKUM UCTOUHUKAM.
. Hanucanue pedepatoB u JOKIAI0B.

. BriBoI M T0Ka3aTeIbCTBO (hPOPMYIL.

. Ananuz ¢op

. PermreHne TEKCTOBBIX KOJIMYECTBEHHBIX U KAUECTBEHHBIX 3a/1a4.
. Brinonnenue 3ajanuii 10 pa3srpaHUYEHUIO TIOHATHHN.

. Cucremaru3anus yueOHOro mMarepuaia.

. PenaktupoBanue nporpamm.

Buowt oeamenvnocmu nHa ocrnose eocnpuamun IJ;i€MeHmoe oelicmeumenbHoCmu:

. HabGnronenue 3a neMOHCTpAIIUAMH YIUTEIIS.

. [TpocMoTp yueOHBIX (PUIBMOB.

. AHanu3 rpauKoB, TaOIUL, CXEM.

. OObsicHeHHE HAOMIONAeMbIX SBJICHUN.

. W3yuenue ycrpoiicTBa IprOOPOB MO MOJEINIAM U YEPTEKaM.
. AHanu3 npoOJIeMHBIX CUTYaIUH.

Buowt oeamenvnocmu ¢ npakmuueckoit (OnblmHoiL) 0CHOGOIL:

. Pabora ¢ kuHeMaTnyecKUMH CXEMaMH.

. Pemenue skcriepuMeHTaIbHBIX 3a4a4.

. Pabora ¢ pa3naTouHbIM MaTepUaIOM.

. Co6op u knaccuduKamys KOJUICKIIMOHHOTO MaTepHaa.

. W3MepeHne BETU4MH.

. [TocTaHOBKa ONIBITOB /1JIs1 AEMOHCTPALIUU KJIACCY.

. [TocTanoBKa (PpOHTANIBHBIX OMBITOB.

. Brimonnenue paboT npakTUKyma.

. BrisiBiieHne u ycTpaHeHHe HeMCIIpaBHOCTEN B pubopax.

. BrimonHeHue 3aaHuit IO YCOBEPIICHCTBOBAHUIO TPUOOPOB.
. Pa3paboTka HOBBIX BApUAHTOB OMBITA.

. [TocTpoenue runoTes3sl Ha OCHOBE aHAM3a UMEIOLIUXCS JaHHBIX.

. Pa3zpaboTka u mpoBepka METOIUKHU IKCIIEPUMEHTATBLHON paOOTHI.



HpOBe,Z[eHI/Ie HCCIICA0BATCIILCKOIO SKCIICPUMCHTA.



