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YMK O.C. I'abpuensin

1LIIOSACHUTEJIBHAS 3ATIMCKA
Pabouas mporpamma ydeOHOTO Kypca o xumuw Juis 8-9 kiacca pazpadorana Ha ocHoBe PI'OC ocHOBHOTO 00-
miero oOpazoBanus, [IpuMepHO MporpaMMbl OCHOBHOTO 00IIero oopa3zoBaHusi Mo XMMuM (0a30BbIi yPOBEHb) U aB-
topckoit porpammel O.C. I'abpuensna (I'abpuensa O.C. mporpamma kypcea xumun uia 8-11 kiraccos 00meo0pa3oBa-

TeIpHBIX yupexaeHuit M: JIpoda,2017r).

[TporpamMma paccuntana Ha 136 gacos ( 68 yacoB — 8 kiacc (2 gaca B Hepenro); 68 yacoB — 9 kiacc (2 yaca B

HEJIEIO).

XuMmusl, KaK OJIHA M3 OCHOBOTIONATAIONINX 00JacTeil eCTeCTBO3HAHMS, SIBISETCS HEOTHEMIIEMON YacThIO 00-
pa3oBaHUs MIKOIBHUKOB. Kaxkplil 4eIoBeK KUBET B MUpE BELIECTB, OITOMY OH JOJKEH UMETh OCHOBBI (DyHIaMEH-
TaNbHBIX 3HAHUH MO XUMHHU (XMMHUYECKas CUMBOJINKA, XUMUYECKHUE TOHATHS, (JaKTHI, OCHOBHBIE 3aKOHBI  TCOPHH),
MO3BOJISIONINE BHIPAOOTATh MPEJCTABICHUS O COCTaBE BEIIECTB, UX CTPOCHHUH, MPEBPAIICHUIX, MTPAKTUICCKOM HC-
MOJIb30BAHUM, & TaKKe 00 OMACHOCTH, KOTOPYIO OHU MOTYT MPEICTaBIsITh. V3yuas XHMUIO, ydaluecs: y3HAIOT O Ma-
TEpUANTbHOM €AMHCTBE BCEX BEIIECTB OKPYKAIOIIET0 MUPA, O0YCIIOBICHHOCTH CBOMCTB BEIIECTB MX COCTABOM H CTPO-
CHHEM, MTO3HABAEMOCTH U MPEJCKa3yeMOCTH XUMHUUECKUX SBICHUH. V3yueHue CBOWCTB BEUIECTB M MX MPEBpaIlleHUN
CIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBIIIICHIS, a MpakThdecKas padoTa ¢ BemecTBaMH (JIaOOpaTOpHBIE OIBITHI) —
TPYAOIIOO0HIO, aKKYpaTHOCTU M coOpanHocTH. Ha mpuMepe XMMUU ydaliuecs MoJy4aroT MPeACTaBICHUS O METOIaX
MO3HAaHMsI, XapaKTEPHBIX JJISl €CTECTBEHHBIX HAayK (IKCIIEPUMEHTAIHHOM U TEOPETHUECKOM).

B xoae u3yueHus: kKypca ucnojb3yercs o0opyaoBanue «Toukm pocTa» ecTeCTBEeHHO-HAYYHOH U

TEXHOJIOTMYeCKOIl HANIPABJIEHHOCTEN.

e n3ydeHss XUMUH:

* OCBOCHHWE BOXHEUIINX 3HAHHIH 00 OCHOBHBIX MOHATHUSIX M 3aKOHAX XUMHHU, XUMUIESCKON CUMBOJIHKE;

¢ OBJIaJCHUC YMCHUSAMU Ha6J’IIOZ[aTI) XUMUUYCCKHUEC ABJICHHA, IMPOBOJUTH XUMHYECKHI OKCIICPUMEHT, IMPOU3BOJUTH
pacyeThl Ha OCHOBE XMMHUIECKHX (HOPMYJI BENIECTB M YPABHEHUH XMMUYECKUX PEAKIIN;

*  Ppa3BUTHE MO3HABATEILHBIX HHTEPECOB M UHTEIICKTYAbHBIX CIIOCOOHOCTEH B MpoIiecce MPOBEACHUS XUMHUYECKOTO
OKCIICPUMEHTA, CaAMOCTOATCIILHOT'O HpI/IO6pCTeHI/IH 3HAHUM B COOTBETCTBUH C BO3HUKAKIINUMHU XU3HCHHBIMHU I10-
TpeOHOCTAMHU;

* BOCIHUTAHUE OTHOIICHHS K XHMHUH KaK K OJTHOMY U3 (DyHIaMEHTATLHBIX KOMIIOHCHTOB €CTECTBO3HAHUS U DJICMEHTY
oO11euenoBe4eckon KyJIbTyphl;

* MpUMEHEHHE MOJYYCHHBIX 3HAHUN M YMEHUH IS 0€30MacHOro MCIOJIb30BAHMUS BEIIECTB U MaTEpHaJioB B OBITY,
CEITbCKOM XO3SHCTBE U Ha MPOU3BOJICTBE, PEIICHUS MPAKTHUECKHUX 3a/1a4 B MOBCETHEBHOM KU3HU, IPEAYIPEKICHUS
SIBJICHUH, HAHOCSIIUX BPE/] 3I0POBBIO YEJIOBEKA M OKPYIKAroIeH cpee.

2. Ilnanupyemble pe3yJbTaThl
2.1.JIn4HOCTHBIE Pe3yJabTAThI

1) BocmMTaHWe POCCUICKOIN TpaXXJaHCKON WICHTHYHOCTHU: MATPUOTHU3MA, YBaxeHUs k OTedyecTBy, MPOILIOE H
HacTosIee MHOTOHAIIHOHAIBHOTO Hapoaa Poccnn; oco3HaHue CBOEH STHHYECKOH MPUHAIC)KHOCTH, 3HAHHE HCTOPHH,
SI3bIKa, KYJIBTYpBl CBOETO HapoJa, CBOETO Kpas, OCHOB KyJIbTYPHOTO Haciielusi HapoJoB Poccum u yenoBedecTsa,
YCBOCHHE TYMAHUCTHYECKHX, JEMOKPATHYECCKUX W TPAJUIMOHHBIX I[CHHOCTEH MHOTOHAIIMOHATIBHOTO POCCHICKOTO
00I11ecTBa; BOCIIMTAHNE YyBCTBA OTBETCTBEHHOCTHU U JI0Jira nepes PoquHom;

2) popMupoBaHHE OTBETCTBEHHOTO OTHOIIEHUS K YUEHHIO, TOTOBHOCTH U CIIOCOOHOCTH y4alllUXCsl K CaMOpa3BU-
THIO U CaMOOOPa30BAHUIO HA OCHOBE MOTHBAI[MM K OOYYCHHIO U MO3HAHUIO, OCO3HAHHOMY BBIOOPY M MOCTPOCHHIO
JanbHEeHIIed UHIUBUYalbHOW TPACKTOPUU 00pa30BaHUs Ha 0a3e OPUEHTUPOBKH B MUpe mpodeccuii U npodeccro-
HAIBHBIX TPEANOYTEHUH, C YUYE€TOM YCTOMUYMBBIX MO3HABATEIBHBIX HMHTEPECOB, & TAaK)Ke HAa OCHOBE (POPMHUPOBAHHS
YBAKUTCJIBbHOTO OTHOMICHHUA K TPYAY, Pa3BUTUA OIIbITa YUaCTHA B COI[MAJIBHO 3HAYUMOM TPYJIEC,

3) dopMupoOBaHKE [ETOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U
OOIIIECTBEHHON MPAKTUKH, YUUTHIBAIOIIETO COIMATIbHOE, KYJIbTYPHOE, S3bIKOBOE, JYXOBHOE MHOTOOOpa3ue COBpEMEH-
HOTO MHpa;

4) dbopMHpOBaHNE OCO3HAHHOTO, YBAKUTEILHOTO M JOOPOXKENATEIbHOT0 OTHOLICHUS K APYTOMY YEJIOBEKY, €T0
MHEHHIO, MHPOBO33PEHUIO, KYJIbTYype, SA3bIKY, Bepe, IPaKIaHCKON MO3WIMH, K UCTOPUH, KYJIbTYPE, PEIUruH, Tpaau-
UM, SI3BIKaM, TIEHHOCTSIM HapoioB Poccuu 1 HApOa0B MUPA; TOTOBHOCTH M CITIOCOOHOCTH BECTH JHUAJIOT C APYTHUMH
JIIOABMU U JOCTUIaTh B HEM B3aMMOIIOHHMAHMS,;

5) OCBOEHHE COLMAIBHBIX HOPM, IPABWII OBEACHUS, posiel U (OPM COLMAIBHON KM3HU B TPYyNIAX U cOOOLIe-
CTBax, BKIIOYasli B3pOCIbIe M COIMAIBHBIE COOOINECTBA; yYacTHE B IIKOJIBHOM CaMOYIPAaBICHWH U OOIIECTBEHHOMN
KM3HU B NIPEaACIaX BO3PACTHBIX KOMHCTCH]_H/II‘/‘I C YUETOM PETUOHAJIbHBIX, OTHOKYJIBTYPHBIX, COIIUAJIbHBIX X OKOHOMU-
YECKHX OCOOEHHOCTEIH;

6) Pa3BUTUEC MOPAJIBHOTIO CO3HAHHA U KOMIICTCHTHOCTHU B PECIICHUNW MOPAJIbHBIX HpO6HeM Ha OCHOBE JIMYHOCTHO-
To BBI60pa, (1)OpMI/IpOBaHI/Ie HPABCTBCHHLIX YYBCTB U HPABCTBCHHOT'O IMOBEACHUA, OCO3HAHHOTO 1 OTBETCTBEHHOI'O OT-
HOIIIEHHUSI K COOCTBEHHBIM IOCTYIIKaM;



7) bopMupoBaHnEe KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIEHUH U COTPYIHUYECTBE CO CBEPCTHHKAMHU, JCTh-
MU CTapIlero ¥ MIIQALIETO BO3pacTa, B3POCIBIMHU B Ipoliecce 00pa3oBaTeNbHOM, OOIIECTBEHHO MOJE3HOM, yueOHO-
HCCIIEI0BATENbCKOM, TBOPUECKON U APYTHX BUIOB ACATEILHOCTH;

8) dbopMupoBaHHe IIEHHOCTH 30POBOr0 W 0E30MacHOro 00pa3a >KM3HH; YCBOCHUE IIPAaBHJ MHIWBUIYATIBHOIO U
KOJIJICKTHBHOTO 0€301aCHOI'0 TIOBEACHUS B UPE3BBIUAMHBIX CHTYaIUSX, YIPOXKAIONMUX JKA3HU H 3J0OPOBBIO JIFOJCH,
MPaBUII IOBEJICHUS HAa TPAHCIIOPTE U Ha IOpOrax;

9) bopMupoBaHUE OCHOB 3KOJIOTHYECKON KYIbTYPhI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO 3KOJIOTUYECKO-
IO MBINUICHUSI, Pa3BUTHE ONBITA DKOJOTMYSCKH OPUECHTUPOBAHHOUN pe(IeKCHBHO-OLICHOYHON M MPAaKTUYECKOW Jies-
TEJILHOCTHU B )KU3HCHHBIX CHTYAIIHAX;

10) oco3HaHue 3HAUCHHSI CEMbH B )KM3HU YeJIOBEKa M 00LIeCTBa, IPUHITHE IECHHOCTH CEMEHHOM KU3HH, YBasKU-
TENBHOE U 3a00TIIMBOE OTHOIIICHUE K YWICHAM CBOCH CEMbH;

11) pa3BUTHE 3CTETUUYECKOTO CO3HAHUS Yepe3 OCBOCHUE XYA0KECTBEHHOro Haclenus: HaponoB Poccum m mmpa,
TBOPYECKOH JeATENbHOCTH 3CTETHUECKOTO XapaKTepa

2.2.MeTtanpeaMeTHbIe pe3yJbTAThI

B rumHazuu ompeserieH mepeueHbh MEXIPEIMETHBIX TOHSATHH, ()OPMHUPOBAHWE W Pa3BHTHE KOTOPBIX OCY-
LIECTBIIACTCS B PaMKax YPOUHOU U BHEYPOUHOH NEesATeNbHOCTU. s 8 Knacca onpedenen ciedyrouwuii CRucox me-
mManoHAmuil: ANTOPUTM, aHAIN3, apTyMEHT, BEIIECTBO, B3AUMOACHUCTBHE, BU U poJ (B JIOTHKE), THUIOTE3a, JOKa3a-
TENBCTBO, JIONS, 3aJla4a, 3aKOHOMEPHOCTh, WHANBUAYAILHOCTh, UCCIEIOBAHUE, Kace, KIacCH(DUKAIUs, KOJUICKIIUS,
Koppekuus, TabopaTopHasi paboTta, JOruka, mMacmrad, METol, MOJeNb, HabIoAeHUe, 00pa3, OOBEKT, ONpeaesicHHE
TIOHSTHH, OIIBIT, IJIaH, IUIAHUPOBAHUE, MpaKTUUecKas paboTta, mpobiema, MPOeKT, Pe3yibTaT, CHila, CHMBOJ, CHCTE-
MaTH3allusl, CTPYKTypa, CPAaBHEHUE, CXeMa, TEXHOJOTHS, PaKT, Eelb, IKCNEPUMEHM, 3bIK, AHAN02Usl, 3HAHUe, udeal,
uoest, UHCTUHKM, 8peMsl, 3HAK,
npoepecc, npoyecc.

YcnoBreM GOpMHPOBAHHS MEKIIPESIMETHBIX TOHATHI SBISICTCS OBIAJICHUE YYAITUMHCS OCHOBAMH YUTATEIbCKOM
KOMIIETEHIINHU, TIPUOOpPETEHNE HABBIKOB paboThl ¢ MH(pOpMaIKeH, ydacTHe B MPOEKTHOU aesTensHOCTH. Ha ypoBHE
OCHOBHOTO OOIIIEr0 00pa30BaHUs 4epe3 BCe MPEAMEThI MPOJI0JDKAaeTCss padoTa Mo (OPMHUPOBAHMIO U PA3BUTHIO OC-
HO8 YUMAaAmenbCKoli KOMnemeHyuu.

Ha ypokax XxuMuu ydJariuecs: yCOBEpIICHCTBYIOT MPHOOPETEHHBIC HAa TIEPBOM YPOBHE HABBIKU PAOOMbBL C UH-
chopmayueit u TONIOTHAT UX.

B xoje u3ydeHus] XUMHUH YUaIIUECs HPUOOPemyn Onbvim RPOEKMHOU 0eameabHOCmu Kak 0co00i (OpMEI
yueOHOW paboThl, CHOCOOCTBYIOIIEH BOCIUTAHUIO CaMOCTOSTEILHOCTH, WHHUIIMATUBHOCTH, OTBETCTBEHHOCTH,
MOBBIIICHUIO MOTUBAIMUA U 3()(HEKTUBHOCTH y4eOHOW JEATENLHOCTH, B XOJ€ pealu3allii MCXOIHOTO 3aMbIclia Ha
MPaKTUIECKOM YPOBHE OBIAJICIOT YMEHUEM BBIOMPATh aJeKBaTHBIC CTOSIICH 3aade CpecTBa, IPUHUMATh PEHICHUS,
B TOM YHCIIE U B CUTyalusx HeomnpeaenéHHoctd. OHU MONyYaT BO3MOXHOCTh Pa3BUTh CIIOCOOHOCTh K pa3paboTke
HECKOJIbKMX BApHAHTOB PENICHWH, K TIOWCKY HECTAaHIAPTHBIX PENICHUH, MOWUCKY W OCYIIECTBICHHIO Haubojee
MPUEMIIEMOTO PEIICHHS.

MeTtanpeaMeTHbIe pe3yJbTaThl

1) yMeHHe CaMOCTOATENLHO ONMpPE/CSTh eI CBOCr0 OOyUeHHsI, CTABUTh M (POPMYIUPOBATH JJIsl ce0sl HOBBIC
3ajauu B yueOe M TO3HABATEIbHON JEATEIIbHOCTH, Pa3BUBAaTh MOTUBBI 1 MHTEPECHI CBOCH MMO3HABATENLHON JEsATEIb-
HOCTH;

2) yMEHHE CaMOCTOSITEIBHO TNIAHUPOBATH MYTH JOCTHIKCHUS Teiei, B TOM YHCIIe aJbTePHATHUBHBIC, OCO3HAHHO
BEIOMpaTh Hanbosee A EeKTUBHBIE CIIOCOOBI pelIeHNsT Y4eOHBIX U MO3HABATENBHBIX 3a1a4;

3) yMeHHe COOTHOCUTH CBOM JCUCTBHS C TUIAHUPYEMBIMH PE3yJIbTaTaMH, OCYIIECTBISITH KOHTPOJIb CBOCH Jiesi-
TEJBHOCTH B MPOIECcce IOCTIKEHHS Pe3ybTara, ONMpeessiTh CIIOCOObI JEUCTBHI B paMKaxX MPEII0KEHHBIX YCIOBHH
U TpeOOBaHU, KOPPEKTUPOBATH CBOU JICHCTBUS B COOTBETCTBUH C U3MEHSIOIICHCS CUTYalUEH;

4) yMeHHe OlIeHUBATh PaBHIBHOCTD BHIMOJIHEHHST YIeOHOH 3a/1aui, COOCTBEHHBIE BO3MOXKHOCTH €€ PEIICHHS;

5) BnajieHue OCHOBaMHU CaMOKOHTPOJIS, CAMOOIICHKH, MPUHATHS PELICHUH U OCYIIECTBICHHS OCO3HAHHOTO BEI-
0opa B y4eOHOI 1 TIO3HABATEIBHOM JICSITEILHOCTH;

6) yMEHUE ONpeesaTh MOHITHS, CO3/IaBaTh O0OOIIEHHS, YCTAHABIUBATh AHAIOTHH, KIACCH(UIIMPOBAT, CaMO-
CTOSITETILHO BBIOMPATh OCHOBAHUS U KPUTEPUH JIJIsI KJIacCH(DUKAINH, YCTAaHABIMUBATH IPUIUHHO-CIICJICTBEHHBIEC CBS3H,
CTPOUTH JIOTHYECKOE pacCyKACHUE, yMO3aKIIOUeHe (MHIYKTUBHOE, IEAYKTUBHOE U 10 aHAJIOTHH) U JIeJIaTh BEIBOABI;

7) yMeHHe co3/1aBaTh, IPUMEHATH U MPE0OPa30BHIBATh 3HAKW M CUMBOJIBI, MOJICIN U CXEMBbI IS pelleHus y4ueo-
HBIX U TIO3HABATEJIbHBIX 32]1a4;

8) CMBICIIOBOE UTEHHE;

9) yMeHHe OpraHU30BBIBATH YU€OHOE COTPYAHUYECTBO M COBMECTHYIO AEATEIFHOCTD C YUUTENIEM U CBEPCTHU-
KaMH; padoTaTh HHAMBHUIYAILHO W B TPYIIIE: HAXOAUTH O0Iee PellieHre U pa3peliaTh KOHQIUKTH Ha OCHOBE COTJia-
COBaHWUsI MO3UIIMHI U ydeTa HHTEPECcOB; (OPMYJINPOBaTh, apTyMEHTHPOBATh H OTCTANBATh CBOC MHEHNE;

10) ymeHHEe OCO3HAHHO HCIOJB30BaTh PEUEBbIC CPEACTBA B COOTBETCTBUM C 3a/1aueil KOMMYHHUKALIUH JUIS BBIpa-
KEHHUSI CBOUX YYBCTB, MBICIICH M MOTPEOHOCTEN; IUIAHMPOBAHUS U PETYJISILUN CBOCH AEATENILHOCTH; BlIaJICHHE YCTHON
Y IMCBMEHHOH PEYbl0, MOHOJOTMYECKON KOHTEKCTHOU Peublo;



11) dopmupoBaHne W pa3BUTHE KOMIIETEHTHOCTH B  00JACTH HCIIOJNB30BaHUSA HMH(OPMALMOHHO-
KOMMYHUKaIMOHHBIX TexHomoru# (nanee UKT — xommereHIum); pa3BUTHE MOTHBAIMH K OBIIAJICHUIO KYJILTYpPOU aK-
THUBHOTO ITOJIb30BAHUS CIIOBAPSIMHU U IPYTUMH ITOMCKOBBIMH CHCTEMaMH;

12) dopMupoBaHue U pa3BUTHE YKOJOTHICCKOTO MBIIICHNS, YMEHHE IPUMEHSITh €r0 B TI03HABATEIIHBHON, KOM-
MYHHKATHBHOM, COIIMATFHON MPAKTUKE U IPOPECCHOHATBHON OpHUEHTAIIHN.

2.3.IlpeaMeTHBIMHU Pe3yJIbTATHI

1) dopmupoBaHHe NEpPBOHAYATIBHBIX CUCTEMATU3UPOBAHHBIX NIPEJICTABICHUI O BELIECTBAX, UX NPEBPAILCHUIX U
MPAaKTUYECKOM IIPUMEHEHUH; OBJIaICHUE OHATHHHBIM amapaToM 1 CUMBOJIMYECKHUM SI3IKOM XHUMUU;

2) oco3Hanue 0OBEKTHBHOW 3HAUMMOCTH OCHOB XMMHYECKOH HayKH Kak 00JacTH COBPEMEHHOT'O €CTEeCTBO3HA-
HUS, XHMUYECKUX MPEBpaIleHI HEOPraHUIEeCKUX M OPTaHMUYECKUX BELIECTB KaK OCHOBBI MHOTHX SBJICHUH KHBOH U
HE)XHMBOW NPUPOBL; yIIIyOJIeHUe PEICTaBICHNH 0 MaTepHabHOM €IUHCTBE MUPA;

3) oBnageHHE OCHOBAMH XHMHUYECKOW IPaMOTHOCTH: CIIOCOOHOCTHIO aHAJM3UPOBATh U OOBEKTUBHO OLICHUBAThH
KH3HEHHBIE CUTYyalluH, CBSI3aHHbIC C XUMHEW, HABBIKaMH 0€30MaCHOr0 0OpalleHus ¢ BEIIECTBAMH, UCIIOIb3yEMBbIMU B
MIOBCEHEBHON )KM3HU; YMEHUEM AaHAJIU3UPOBATh M IUIAHUPOBATH SKOJIOTMYECKU 0€30MacHOe MOBENEHHE B LIEISIX CO-
XPpaHEHUS 310pOBbsI U OKPYKAIOLICH Cpebl;

4) hopMupoBaHre YMEHUI yCTaHABIMBATEH CBSI3U MEXKAY peallbHO HAOIIOaeMbIMA XHMUYCCKUMHU SIBICHUAMH U
mpoleccamMy, MPOUCXOAALIMMH B MHKPOMHUPE, OOBSACHITH MPUYMHBI MHOrOOOpasusi BEIIECTB, 3aBUCHMOCTb HX
CBOICTB OT COCTaBa U CTPOCHMS, a TAK)KE 3aBUCMOCTh IPUMEHEHHS BEIECTB OT UX CBOMCTB;

5) npuoOpeTeHne OMbITa UCIOIH30BAHUS PA3IMUHBIX METOJIOB M3YUCHUS BEIICCTB: HAOIIO/ICHHS 32 UX MpeBpa-
HICHUSIMH TIPH TIPOBEJICHUH HECTIOXHBIX XUMHUYECKUX IKCIIEPHUMEHTOB C MCIOJIB30BAHUEM J1a00PaTOPHOrO 000pyI0-
BaHUS U PUOOPOB;

6) dopMupoBaHHME NPEACTABICHUN O 3HAYEHHHM XMMHUYECKOW HAYKH B PELICHUU COBPEMEHHBIX 3KOJIOTHYECKUX
HpO6IICM, B TOM 4YMCJI€ B IPCAOTBPALIICHUN TCXHOTCHHBIX U 9KOJIOTHUYCCKUX KaTaCTpO(l);

7) Anst chuenbiX ¥ cnaboBUIAIIMX 00yJarouXcs: BIaJeHUE NPAaBUIIAMH 3alICH XUMHYECKUX (POPMYJI C UCTIONb-
30BaHUEM peNnbe(PHO-TOUeUHOH crcTeMbl 0003HaueHni JI.bpaiins;

8) JUISL 06y‘IaIOH_[I/IXC5I C OTpaHUYCHHBIMH BO3MOXXHOCTAMMU 340POBLA: BIaJCHUC OCHOBHBIMU NOCTYITHBIMU MEC-
TOAaMH HAY4YHOI'O IMO3HAaHUA, UCIIO0JIB3YCMbIMU B XUMUH.

Buinycknuk nayuumcs:
® XapaKTepHU30BaTh OCHOBHBIE METO/IbI IO3HAHMSL: HAOII0AEHHE, H3MEPEHUE, IKCIICPHUMEHT;
® OIUCHIBATh CBOWCTBA TBEPAbIX, )KUAKHX, Fa3000pa3HbIX BELIECCTB, BB UX CYILIECTBEHHBIC IPH-
3HAKH;
® PacKpbIBaTh CMbIC] OCHOBHBIX XMMUYECKUX MOHATHI «aTOM», «MOJIEKYNay, «XUMUYECKHH JIEMEHTY,
«IIPOCTOE BEUIECTBOY, «CI0KHOE BEHIECTBOY, «BATCHTHOCTHY, «XUMHUYECKAasl PEaKIHs», UCTIONb3Ys 3HAKO-
BYIO CUCTEMY XHMHUH;
® PacKpbIBATh CMBICI 3aKOHOB COXPAaHEHHUSI MaCChl BEIIECTB, IIOCTOSHCTBA COCTaBa, AaTOMHO-
MOJIEKYJISIPHON TEOPHH;
® pazauyaTh XUMHUYECKUE U (PU3HMUECKHUE SBICHUS;
Ha3bIBaTh XUMHUYECKHE HJIEMEHTHI;
OTIPENEIIATh COCTaB BELIECTB 10 UX (popMyiam;
OTIpPENEIIATh BaJICHTHOCTh aTOMa 3JIEMEHTA B COCIUHEHUSIX;
OTIPEIEIIATh TUIl XMMUYECKUX PEeaKLuii;
Ha3bIBaTh MPU3HAKK U YCIIOBHS NPOTEKAHUS XUMUYECKUX PEaKLINH;
BBISIBIISITH IIPU3HAKHU, CBUIETENIBCTBYIOLINE O MPOTEKAHNH XHUMHUUECKONW PEAKIINH NPU BBIIOJIHEHUH
XHMHUYECCKOI'O OIIbITA,
COCTaBJIATh (POPMYIIBI OMHAPHBIX COCTUHCHMIA;
COCTaBJIATh YPAaBHCHUA XUMUYCCKUX peaKHI/Iﬁ;
co0Jr0IaTh TpaBmiia 0e30MacHoi padoThl IPU MPOBEACHUH OTIBITOB;
TIOJIB30BATHCS JIAOOPATOPHBIM 000PYAOBAHUEM H MTOCYA0H;
BBIYUCIIATh OTHOCUTEIIBHYIO MOJIEKYJIIPHYIO U MOJIAPHYIO MacChl BELIECTB;
BBIYUCIISITH MACCOBYIO JIOJII0 XHMUYECKOTO 3JIEMEHTA 1o (hopMyIie COeIMHEHHS;
® BLIYHCIISTH KOJIUYECTBO, 00BEM HIIM MACCy BEIIECTBA IO KOJIHMYECTBY, 00bEMY, Macce pearcHTOB HiIH
NPOIYKTOB PEaKIHH;
® XapaKTepru30BaTh GUINUECKUE U XUMHUYECKHE CBOWCTBA MIPOCTHIX BEIIECTB: KUCIOPOa U BOJAOPOJIA;
® [10JIy4aTh, COOMPATH KUCIOPOJI ¥ BOJOPO;
® PACIIO3HABATh OMBITHBIM ITyTEM I'a3000pa3HbIe BEMIECTBA: KUCIOPO/, BOJIOPO/I;
® PacKphIBATh CMBICIT 3aKOHA ABOTaJIpO;
® PaCKpBIBATh CMBICI MIOHITHH «TeTUIOBON 3(Pp(eKT peakum», «MOJISIPHBIA 00bEMY;
® XapaKTepr30BaTh PU3NIECKHE U XUMUIECKHE CBOMCTBA BOJIBI,



® PacKphIBaTh CMBICH MOHSATHUS «PACTBOPY;

® BEIUKCIIATH MacCOBYIO JAOJIO PACTBOPEHHOTO BEIIECTBA B PACTBOPE;

® [IPUTOTOBJISITh PACTBOPEHI C OMPEACIEHHON MacCOBOM J0JI€il paCTBOPEHHOTO BEILIECTBA;

® HA3bIBATH COCAMHECHUS U3YUYEHHBIX KJIACCOB HEOPTaHMUYECKHUX BEUIECTB;

® XapaKTepu30BaTh PU3NICCKHE U XUMUYCCKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMUYECKUX BE-
IIECTB: OKCHIOB, KHCJIOT, OCHOBaHUM, COJICH;

® OTIpe/IEeTATH IPUHAJIEKHOCTH BEIIECTB K ONPENEICHHOMY KJIacCcy COeIMHEHUH;

® COCTaBJIATH (DOPMYIIBI HEOPTAHHUYECKUX COSTUHEHHH N3yUYEeHHBIX KIIaCCOB;

® TIPOBOJIUTH OIIBITHI, TOATBEPKIAIOIINE XUMUIECKIE CBOMCTBA N3YIEHHBIX KJIACCOB HEOPTaHNIECKAX
BEIIIECTB;

® Paclio3HaBaTh ONBITHBIM ITyTEM PacTBOPHI KMCIIOT U LIEJI0YEN IO M3MEHEHUIO OKPAaCKH MHIUKATOPA;

® XapaKTepH30BaTh B3aUMOCBSI3b MEKIY KJIaCCaMH HEOPTaHUYECKUX COEANHEHUH;

e packpbiBaTh cMbich llepuonnueckoro 3akona .M. Menneneesa;

® 00BACHATH PU3NUECKUI CMBICIT ATOMHOTO (IIOPSIIKOBOr0) HOMEPa XUMHUYECKOT0 3JIEMEHTa, HOMEPOB
TpYIIIbI U Iepuoa B nepuoaunyeckoi cucreme .M. Menneneena;

® O0BSICHATH 3aKOHOMEPHOCTH M3MEHEHHS CTPOEHHS aTOMOB, CBOWCTB 3JIEMEHTOB B TIPEIENIaX MaJIbIX
MIEPUOOB U IJIaBHBIX TOATPYIIIL;

® XapaKTepru30BaTh XUMHUYECKHE HIEMEHTHI (OT BOJOPO/IA 10 KAIBIIKS) Ha OCHOBE MX TOJIOKEHHS B TIe-
puoauueckoii cucreme J.M. Menzeneera u 0COOCHHOCTEH CTPOCHHS UX aTOMOB;

® COCTaBJIATh CXEMBI CTPOEHHUS aTOMOB IepBhIX 20 31eMeHTOoB nepuoanueckoit cuctemsl .M. Menne-
JIeeBa;

® PAaCKpBIBaTh CMBICT MOHATHIA: «XUMHUECKAs CBA3bY, «ANEKTPOOTPULIATENIEHOCTDY;

® XapaKTepU30BaTh 3aBUCMOCTh (PM3MUECKIX CBOMCTB BEIIECCTB OT THIIA KPHCTAIUIMIECKOH PELICTKH;

® OIIPECACIIATEL BUJ XHUMHUYECKOU CBS3H B HCOPraHNYCCKUX COCAUHCHUAX

o I/I306pa)KaTI) CXEMBbI CTPOCHU A MOJICKYJI BCIICCTB, O6pa3OBaHHI>IX Ppa3HbIMU BUJAaMU XUMUYCCKUX CBA-
3¢H;

® PacKphIBaTh CMBICH MOHATUN «HOH», «KATUOH», «AHHUOHY», «IJIEKTPOIUTHD?, «HE DIEKTPOIUTHLY,
«QIEKTPOIUTHYECKAS TUCCOLTUALIMSDY, OKHCITUTENbY, «CTENEeHb OKUCICHU» «BOCCTAHOBUTENbY, «OKHUCIIE-
HUE», «BOCCTAHOBIICHUEY;

® OTIpe/IENATh CTENEHb OKHUCIICHUS aTOMa 3JIEMEHTa B COEIMHEHUN;

® paCKpbIBATHL CMBICJI TCOPHU SHGKTPOHHTH‘IGCKOIZ JUCCOoIMaImn,

® COCTABJISITh YPaBHEHUS NICKTPOIUTHUECKON JUCCOLUALUN KUCIIOT, LIEN0YEH, CONeH;

® O0BSACHATH CYIIHOCTh TIPOIIECCa AIEKTPOTUTUIECKOH JUCCONMAIIMY M PEaKIUi HOHHOTO OOMEHa;

® COCTAaBJIATH ITOJHBIC U COKPAIICHHBIC NMOHHBIC YPAaBHCHHA PEAKIIUU 06MeHa;

® OIPE/IEISATh BO3MOKHOCTh MPOTEKAHHS PEAKIIMi HOHHOTO OOMEHA;

® [IPOBOJUTH PEAKIINH, TOATBEPKIAIOIINE KAUECTBEHHBIN COCTaB Pa3JIMUHbIX BEIIECTB;

® OTIpeNENATh OKUCINUTEND U BOCCTAHOBUTEIND;

® COCTaBJIATh YPaBHCHUA OKUCIUTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKum‘/i;

® Ha3bIBaTh (DAaKTOPHI, BIHSIOIIIE HA CKOPOCTh XUMHUYECKOH PEaKIIny;

o KJ'IaCCI/I(l)I/IHI/IpOBaTB XUMHYCCKHUE PCAKIWHU IO Pa3JIMIHBIM ITPU3HAKAM,

® XapaKTepr30BaTh B3aUMOCBS3b MEKIY COCTaBOM, CTPOCHHEM M CBONCTBAMH HEMETAJIIOB;

® TIPOBOJIUTH OMBITHI 110 MMOJTYYSHUIO, COOMPAHUIO M U3YUCHUIO XUMUUECKUX CBOHCTB T'a3000pa3HbIX
BEILECTB: YIJIEKUCIIOro ra3a, aMMHaKa,

® PacIio3HaBaTh OMBITHBIM ITyTEM Ta3000pa3HbIe BEIIECTBA: YIIICKUCIBINA Ta3 1 aMMHAK;

® XapaKTepU30BaTh B3aUMOCBS3b MEX/Y COCTABOM, CTPOCHUEM U CBOMCTBAMH METAJLIOB;

® Ha3bIBATH OPTAHMYECKUE BEIIECTBA 10 MX (GOpPMYyJIe: METaH, 3TaH, dTHIIEH, METaHOJI, STaHOJ, TIINIIe-
pUH, YKCYCHasl KHCJIOTa, aMUHOYKCYCHAsl KUCJIOTa, CTEApUHOBAsI KMCIIOTa, OJISMHOBAs KUCIIOTA, TIIIOK03a;

® OIIEHMBATH BIUAHNE XUMHUYECKOTO 3arPSA3HEHUS OKPYKAIOIIEH cpesibl Ha OPTaHN3M YeJIOBEKa;

® TPaMOTHO 00paIaThCs ¢ BEUIECTBAMH B IOBCETHEBHON KU3HH

® OIPEACIIATE BO3SMOXKHOCTE ITPOTECKAHUA peaKuHﬁ HEKOTOPBIX HpeHCTaBHTeHeﬁ OpPraHnu4YeCKuUX BEUICCTB
C KHUCJIOPOAOM, BOJOPOAOM, ME€TaJIJIaMH, OCHOBAHHUAMH, I'aJIOTCHAMU.

Bbll’lyCKHllK noiydum 603MONHCHOCHb HAYHUUMbBCA:
® gbI0BUCAMD U npoeep:ntb IKCNEPUMERNAIbHO cunone3bl O XumMu1veCcKux CeOLCMBAX seuecme Ha OCHO-
6e Ux cocmaea u cmpoerusl, ux cnocobHocmu ecmynams 6 xumuiecKkue peakyuu, o xapakmepe u npodykmax
PA3TUYHBIX XUMUYECKUX peam;uﬁ;



® Xapaxmepu3oeamov 6euiecmea o COCMagy, CIMpOeHUr0 U C8OLUCMEAM, YCHMAHABIUSAMb NPUYUHHO-
CAEOCMBEHHbIC CES3U MEHCOY OAHHBIMU XAPAKMEPUCTUKAMU 8EUeCmEd;

® COCMABISMb MOJICKYIAPHbLE U NOJIHbIE UOHHBIE YPAGHEHUS NO COKPAUICHHBIM UOHHBIM YDAGHEHUSIM,

® NPOCHO3UPOBAMb CNOCOOHOCMb EUeCmEd NPOSGIAMb OKUCIUMETbHbLE U 60CCMAHOBUMENbHbLE
CBOUCMBA C YHemOoM CmeneHell OKUCTEeHUS JIeMEeHMO8, 8X00WUX 8 e20 COCMAs;

® COCMasaAms YpasHeHUs: peakyutl, COOMEEMCmayIouux nocied08amelbHOCHU NPesPayeHull Heopea-
HUYeCKUX 8eUjeCms PasiuiHbiX KIACCO8;

® 8bI0GULAMb U NPOBEPSMb IKCNEPUMEHMATLHO 2UNOMESbL O PE3YIbIMAMAX 6030€UCEUS PA3TUUHBIX
haxmopoes na uzmenenue CKOPOCMU XUMUYECKOU PeaKkyuu,

® LCNOIBL308AMb NPUOOPEMEHHbIE 3HAHUS 018 IKOJO2UYECKU SDAMOMHO20 NOBEOEHUs. 8 OKPYIcaloujeli
cpeoe;

® UCNONBL308aMb NPUOOPEMEHHbIE KIIOUesble KOMNEeMEeHYUU NPU GbINOTHEHUL RPOEKMO8 U YUeOHO-
UCCce008amenbCKUx 3a0ay no UYYEHUI0 C80UCME, CHOCOD08 NOYYEHUs U PACNO3HABAHUS BEUeCE;

® 00BLEKMUBHO OYEHUBAMb UHGOPMAYUIO O BEUJECTNBAX U XUMUHECKUX NPOYECCaX,

® KPUMUYECKU OMHOCUMbCSL K NCEBOOHAYHHOU UHGOpMayuL, Hed0OPOCOBECMHOU PEeKIaMe 8 CPeOCEax
Maccosoll ungopmayuu,

® 0CO3HABAMb 3HAUEHUE MEOPEMULECKUX SHAHUU RO XUMUU OJI NPAKMUYECKOU 0esimelbHOCMU Yel08e-
Ka,

® co30asame MoOenU U cxemvl 01 peuieHus y4eOHbIX U NO3HABAMENbHbIX 3a0at, HOHUMAMb He0OX00uU-
MoCmb COOMOOEHUs NPEONUCAHUT, NPEONAZAEMBIX 8 UHCMPYKYUSX NO UCHOIb308AHUIO TEKAPCME, CPeOCmE
ObIMOBOU XUMULU U Op.

3.Conep:xaHue NporpamMmsbI

B cucreme ectecTBeHHOHAYYHOT'O 00pa30BaHMS XUMUS KaK Y4eOHBIH MpeaMeT 3aHUMAaeT BaKHOE MECTO B TIO-
3HAaHUH 3aKOHOB MPHPO.bI, HOPMUPOBAHUN HAYYHOH KapTHHBI MHpPa, CO3JAaHUN OCHOBBI XUMHUYECKUX 3HAHUI, HEOO-
XOAMMBIX IS TIOBCEIHEBHOM JKU3HH, HABBIKOB 3JJOPOBOTO M OE30MACHOTO IS YeIOBEKa U OKPYKAIOUIEH ero cpesl
o0pa3a KM3HH, a TAK)KE B BOCIIUTAHUHN SKOJIOTUIECKON KYIbTYPHI.

Y CHeuHocTs n3yuyeHnuss XMMUH CBsI3aHa C OBJIAJlEHHMEM XHMHUUECKUM SI3BIKOM, COOJIOJICHNEM MpaBui Oe3zomnac-
HOW paboThI IPU BBHIIOIHEHUH XUMHUYECKOTO SKCIIEPUMEHTA, OCO3HAHUEM MHOTOUYHUCICHHBIX CBA3EH XUMHU C APYTH-
MU IpeMeTaMH MKOJIBHOTO Kypca.

[TporpaMMa BKiIIOUYaeT B ceOsi OCHOBBI HEOPTaHWYECKOH U OpTaHUYecKol XUMuH. [ TaBHOHM ueel mporpaMMel
SIBIISIETCSL CO37aHne 0a30BOr0 KOMILJIEKCA OMOPHBIX 3HAHMN IO XMMUH, BBIPAKEHHBIX B ()OPME, COOTBETCTBYIOLIEH
BO3pacTy 00yJaroIIuXCsl.

B conmepxaHum NMaHHOTO Kypca MpEeACTaBIEHBl OCHOBOIIOJIATAIOIINE XWMHUYECKHE TEOPETHUYECKHE 3HAHMA,
BKJIFOUAIONINE MU3yYEHUE COCTaBA M CTPOEHUS BEIECTB, 3aBUCHMOCTH UX CBOWCTB OT CTPOEHUs, MPOTHO3MPOBAHHE
CBOICTB BEILECTB, MCCIEIOBAHNE 3aKOHOMEPHOCTENH XMMHUYECKUX NMPEBPALICHUN U ITyTEH YNpaBIECHUS UMH B LIEIAX
MIOJTyY€HHS BEIIECTB M MaTEPHUAJIOB.

TeopeTHueCcKyr0 OCHOBY M3YYEHHs HEOPTaHWYECKONH XMMHUH COCTABIIAET aTOMHO-MOJEKYJISIpHOE yueHue, [le-
puonnueckuii 3akoH J[.1. MeHneneeBa ¢ KpaTKUMU CBEICHUSIMU O CTPOEHHHU aTOMa, BUAAX XMMHUYECKOU CBSI3H, 3aKO-
HOMEPHOCTSX NMPOTEKAHUS XUMUYIECKUX PEAKIINH.

B n3ydennn kypca 3HaYMTEIbHAS POJIb OTBOAUTCA XUMHUYECKOMY IKCIIEPUMEHTY: IPOBEACHUIO MPAKTHUECKHUX
1 1a00paToOpHBIX padoT, ONMUCAHMIO PE3YJIbTATOB YUYEHHMYECKOTO IKCIIEPHUMEHTA, COOJIIOACHUIO HOPM M MpaBui 0e3-
OTacHoOi paboThl B XUMUYECKOH JTa00PaTOPHH.

Peanuzanust qaHHON MpoOTrpaMMBbl B Mpoliecce 0O0ydeHHs TO3BOJIUT 00yUYarOIIUMCsI YCBOUTh KIIFOUEBbIE XHMHU-
YeCKUE KOMITETEHIIMH U TIOHATH POJIb M 3HAYEHUE XUMHUH CPENN APYTUX HAYK O TIPUPOE.

N3zyuyenne npeamera «XUMHUS» B 4yacTu (OPMHUPOBAHHA y OOYHYAIOIIMXCSI HAYYHOTO MHPOBO33PEHUS, OCBOE-
HUS OOIIEHAYYHBIX METO/IOB (HAaOJIIOJCHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJICINPOBAHHE), OCBOCHUS MPAKTHYECKOTO
MPUMEHEHHUS] HAy4YHBIX 3HAHWHA OCHOBAaHO Ha MEXIPEIMETHBIX CBS3SIX ¢ mpeameramu: «buomorusy», «I['eorpadus»,
«Uctopus», «Jlutepatypay», «Maremarukay, «OCHOBBI 0€30MaCHOCTH >KU3HEAEATENEHOCTHY, «Pycckuil a3b1k», «Du-
3UKa», «IKOJIOTHY.

IlepBoHayaabHBIE XUMUYECKHE IOHSTHS

[Ipenmer xumun. Tena u gewgecmsa. OcHoguvie Memoovl NOZHAHUA: HADIOOeHUe, UsMepeHUe, IKCNEPUMEHNI.
dusnyueckne U XUMHYECKHE sBIIeHHUs. YncTeie BemecTBa u cMech. CriocoObl pasmeneHus: cMeceil. Atom. Monekyiia.
XuMH4ecKuil 3IeMeHT. 3HaKU XUMUYECKUX 3JIEMEHTOB. [IpocThie U clokHbIe BeulecTBa. BaneHTHOCTb. 3akoHn nocmo-
Ancmea cocmasa sewecmea. Xummaeckue Ghopmyisl. Uagekcel. OTHOCUTENbHAS aTOMHAsT U MOJIEKYJISIpHAst MacChI.
MaccoBast 10151 XHMHYECKOTO 2JIEMEHTa B COCIMHECHUU. 3aKOH COXpPAHEHHUS MAcChl BEIIECTB. XMMHYECKHUE ypaBHE-
Hus. Koadduipentsl. Y ca0BUs U MPU3HAKK MPOTEKAHUS XMMHYECKUX peakiuid. Mojib — eIMHUIIA KOJIMYECTBA Bellle-
cTBa. MosipHas macca.

Kucaopoa. Bonopoa



Kucnopon — xumudaecknii sneMeHT u nmpoctoe BemectBo. Ozon. Cocmas 6030yxa. Ousnueckne 1 XUMUIECKHE
cBolicTBa kucnopoza. [lonydenue u npumeHeHue Kuciopoaa. Tennosotl agpghexm xumuueckux peaxyui. Iousmue 06
9K30- U IHOOMepMutecKux peaxyusx. Boropoa — XMMUYECKUH AJIEMEHT U POcToe BemecTBo. duznyeckre U XuMu-
YyeckHe cBoicTBa Bojopoaa. [lomydenue Bojopoaa B nadoparopuu. [loryuenue 6odopoda 6 npomviuiiennocmu. llpu-
MeneHue 6000poda. 3akoH ABoranpo. MonsapHBIH 00beM Ta30B. KauecTBeHHBIE peakny Ha Ta3000pa3HbIe BEIECTBA
(xucnopon, Bogopox). O0beMHbBIE OTHOIICHHS T'a30B MIPH XUMUYECKAX PEaKLIUSIX.

Boaa. PacTBopbl

Booa 6 npupooe. Kpyzosopom 60061 6 npupode. Qusuyeckue u xumuieckue ceoticmea 600sl. PactBopsl. Pac-
meopumocmsv gewecms @ 6ode. KoHLeHTpanus pacTBOpoB. MaccoBasi 0Js1 paCTBOPEHHOTO BELIECTBA B PaCTBOPE.

OcHOBHBIE KJIACCHI HEOPTAHNYECKHUX COeAMHEHN I

Oxcupsl. Knaccndukanmsa. Homenknatypa. Qusuyeckue ceoticmea okcuo08. XAMUIECKHE CBONCTBA OKCHIIOB.
THonyuenue u npumenenue oxcudos. Ocaobanus. Kinaccuduxanus. Homenknarypa. @usuyeckue c60ticmea 0CHOBAHUI.
Honyuenue ocroganuii. XuMu4eckue CBOMCTBa ocHoBaHWil. Peakuus nelitpammzanuu. Kucnotel. Knaccudukanms.
Homenknarypa. @Qusuueckue ceoticmea xucrom.llonyuenue u npumenenue kuciom. XAMUYECKUE CBOMCTBA KHUCIOT.
WNnaukaTtopsl. Mi3MeHeHNe OKpacKy WHAMKATOPOB B pasnudHbIX cpenax. Comu. Kimaccudukanusa. Homenkmarypa. @u-
suueckue ceoticmea coneti. Ilonyuenue u npumenenue coseri. XUMHUUECKHUE CBOMCTBa coned. I'eHeTndeckas cBs3b
MEX[y KJlacCaMd HEOPTaHUYECKUX COCTUHEHUH. [Ipobrema 6e30nacno2o ucnoib308anus 6eujecmes U XUMU4eckux pe-
axkyuil 8 nogceOHesHoU cusnu. Toxcuunbvle, coproyue U 83pbleOONACHbIE 8eujecmaed. bvimosas xumuyeckas epamom-
HOCMb.

Crtpoenne aroma. Ilepuonnyeckuii 3aKOH W NepuoAHYecKasi cMcTeMa XMMHYecKuX iemeHToB [I.H.
MenpesieeBa

CrtpoeHue aToma: siApo, SHEpreTHudecKuii ypoBeHb. Cocmag a0pa amoma: npomoHsl, Helumpousi. Mzomonai.
ITepuoanueckuii 3akon .M. Menneneesa. [lepuonnueckas cucrema xumudeckux snemeHToB .M. Menaeneesa. @u-
3MYECKUN CMBICT aTOMHOTO (TIOPSIIKOBOTO) HOMEpPa XUMHUECKOTO dIIEMEHTa, HOMepa TPYIIbl U IepHoia epruoInde-
cKol cucteMbl. CTpOCHHE SHEPIeTHUECKUX YPOBHEH aTOMOB MEPBbIX 20 XUMUYECKUX 3JIEMEHTOB NEPUOIUYECKON CU-
cremel [.W. MenneneeBa. 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB aTOMOB XMMHUYECKHX AJIEMEHTOB U UX COCHUHEHUI
Ha OCHOBE TOJIOKEHUs B epuoandeckoit cucteme J.1. MenneneeBa u crpoenus aroma. 3Hauenue [lepuonnyeckoro
3akoHa .. Menneneena.

Crtpoenue BemecTB. XUMHUYECKas CBA3b

OnekmpoompuyamenbHOCMb AmMoMO8 Xumudeckux dnemenmos. KoBalneHTHas XUMUYecKasl CBsI3b: HEMOJspHas
" nossipHas. [lonamue 0 6000pOOHOU C8A3U U ee GIUAHUU HA (hu3udecKue Ceolcmea geujecms Ha npumepe 600bl.
Nonnas cBs3p. Metammmdeckas CBA3b. 1Unvl KPUCHAIIUYECKUX PEUUEemOK (AMOMHAS, MONEKYIAPHASL, UOHHASA, Mema-
auveckas). 3a6UcuMoCcms puULecKux cOUCME 8ewecms om Mmuna KpUCMaLIudecKol peuemsu.

XuMnuyeckue peakuumn

Honamue o ckopocmu xumuueckou peakyuu. Daxmopwl, eiusiouue Ha CKOpOCMb Xumuieckou peaxyuu. Ilo-
Hamue o kamanuzamope. Kinaccudukanuss XUMUYECKUX PEaKIUU MO Pa3IMYHBIM MPU3HAKAM: YHCITY M COCTaBYy HC-
XOJHBIX W TOJIyYE€HHBIX BEIIECTB; U3MEHEHHIO CTENEHEeW OKMCIEHHS aTOMOB XMMHYECKHUX 3JIEMEHTOB; MOTJIOMICHUIO
WM BBIJCIICHUIO YHEPTHH. DJICKTPOIMTUIECKAS TUCCOIUAIVS. DIEKTPOIUTH M HedneKTponuThl. Monbl. Katnons! u
aHHWOHBI. Peakiiny HOHHOTO 0OMeHa. Y CIIOBHS MPOTEKAHUS peaKIii HOHHOTO 0OMeHa. DJIEeKTPOIUTHYECKAs! TUCCOIIH-
aIys KUCIOT, mmenoyei u coneil. Crenens okucienus. OnpeaeneHne CTENEHN OKUCIEHUS aTOMOB XMMHUYECKUX dJie-
MEHTOB B coenmHeHmsX. Oxucnutens. BoccranoButenb. CylIHOCTh OKUCIUTEIEHO-BOCCTAHOBUTENBHBIX PEAKIIUH.

Hemeranas! IV — VII rpynn u ux coexnnennst

[TonoxeHne HEMETAIIOB B MEPHOAMYECKON cucreMe xumuueckux aneMeHToB .M. Menneneesa. OOuue
cBOMCTBa HemeTaJIoB. ['anoreHsl: (u3nveckue W XuMu4yeckre cBodcTBa. COEIMHEHHsS TaJIOTEHOB: XJIOPOBOJOPOI,
XJIOPOBOJIOPOIHAS KUCIIOTA U ee conu. Cepa: pusnveckne u XuMudeckue cBoiicTBa. COeMHEHNUS Cephl: CEPOBOIOPOI,
cynbduasl, okcunbl cepel. CepHasi, ceprucmasn u ceposo0oOPOOHas KUCAOMbl U UX CONH. A30T: QU3HUYECKHe U XUMHYE-
ckue cBoiictBa. AMMuak. Conn aMmmonusi. OKcubl azota. A3oTHas KucioTa u ee conu. Docdop: pusnueckre u xu-
muueckue cpoiictBa. Coequnenus ¢ocdopa: okcun pocdopa (V), oprodocdopras kuciora u ee conu. Yriaepoa: Gpu-
3MUYECKHE U XUMHUYECKUE CBONCTBA. Aiomponus yenepooa: aimas, epagum, kapoun, gyriepernsvt. CoeMHEHUS yTIIe-
pona: okcunbl yrirepona (I1) u (IV), yronsHas kucioTa u ee con. Kpemrnuti u e2o coeouHenus..

MeTa/utbl B X COEIMHEHHS

Honoocenue memanios 6 nepuoOUHecKoll cucmeme xumuueckux snemenmos /.U, Menoeneesa. Memannvl 6
npupooe u obuue cnocodwl ux noayuenus. Obwue gusuyeckue ceovicmea memannog. OOIME XUMHUUSCKUE CBOHCTBA
METAIJIOB: PEAaKIMH C HEMETa/NIaMH, KUCIOTaMH, COJSIMH. JDIeKmpoxXumuyeckuti psao Hanpscenuu memannos. 1lle-
JIOYHBIE METaJUIbl U MX coenuHeHus. LllenoyHo3zemMenbHbIE METAIUIBL M UX COEIMHEHUS. ATIOMHHUN. AM(OTEpHOCTD
oKcHaa u ruapokrcuaa amoMmununs. JKenezo. CoeqHEHNS Kee3a U MX CBOWCTBA: OKCHIBI, THIPOKCHIBI M COJH Kelle3a
(IT u IID).

IlepBoHayanbHEIe cBelecHHs 00 OPraHNYeCKUX BelecTBaxX

IlepBoHavanbHbIE CBEACHNS O CTPOCHUM OPTaHMYECKUX BEIIECTB. YTJIEBOJOPOIBI: METAH, 3TaH, dTWIEH. Hc-
MOYHUKU Y2NeB000P0008. NpupoOHblll 2a3, Hegmb, yeons. Kucrmopojacoaepkaiiie COSIMHEHUs: CIUPTH (METaHOI,



3TaHOJ, TIUIEPUH), KapOOHOBBIE KUCIOTHI (YKCYCHAs! KHUCIIOTa, aMHHOYKCYCHAs KHCIIOTa, CTEAPHHOBAs U OJIEUMHOBAs
KHCJIOTHI). Buonorndecku BakHbIC BEILIECTBA: KUPBI, TIIOK03a, OCTIKU. Xumuueckoe 3azpasnuenue oxpysjicaroweli cpeosl
U e20 nocnedcmasus.

Tunbsl pacyeTHbIX 3a1a4:

1. Brruncnenre MaccoBOH JTOJIM XUMUYECKOTO 3JIEMEHTA 110 (POPMYJIe COCTUHCHUS.

Yemanosnenue npocmeﬁmeﬁ ¢0p]l/ly]lbl seujecmea no Macco8vim O0JIAM XUMUHECKUX DICMEHMOE.

2. BrIuncnenus mo XUMUYECKHUM YPaBHEHUSM KOJIMYECTBa, 00beMa, MACChl BEMECTBA 110 KOJIHYECTBY,
00beMy, Macce pearcHTOB Wi NPOIYKTOB PEaKIHH.
3. Pacuer MaccoBoii 10JIM paCTBOPEHHOTO BENIECTBA B PACTBOPE.

TemaTnyeckoe MIaHHPOBaHHe § Kiacce

No Haspanwue Tembl KomnuuectBo [IpakTuueckas BocnurarenbHblie 3a1a4un

4acoB JacTh

1 Brenenue 4 1 -c(hopMHpOBaTH TOTOBHOCTH H CITOCO0-

2 ATOMBI XUMHYECKHX 3JIe- 10 HOCTb 00YUaIOMINXCsl K CAMOPA3BUTHIO U
MEHTOB caM000pa30BaHUIO HA OCHOBE MOTHBA-

3 [IpocTrie BemmecTBa 6 [IUU K O0YYEHHIO W ITO3HAHHUIO;

4 CoenuHeHNs XUMHIECKUX 13 2 -c()opMHPOBATH OTBETCTBEHHOE OTHO-
3JICMCHTOB IICHHS K YUCHUIO; YBOKUTEIIBHOE OT-

5 W3meneHus, mpoucxoas- 10 1 HOIICHHE K TPYIy
[IY€e C BEIIECTBAMMU. -c(hopMHPOBAHHOCTPH LIETOCTHOCTH MH-

6 CKOpOCTh XUMHYECKUX POBO33pEHUs, COOTBETCTBYIOIIIETO CO-
peakunii. XuMUYECKOE 6 2 BPEMEHHOMY YPOBHIO pa3BUTHS HAYKHU,
paBHOBECHE. -chopMHpOBATH OCO3HAHHOE, YBAYKH-

7 PaCTBopeHI/Ie. PaCTBOpLI. 18 3 TCJIIBHOC U IlO6pO)K€J]aT€J]I)HOC OTHOIIIC-
CBolicTBa pacTBOPOB HHE K JPYroMy 4€JIOBEKY,
SIIEKTPOIIUTOB. -c(hopMHPOBATE OCHOBBI SKOJIIOTUIECKON

8 Htoroast KOHTpOJIbHAS 1 KYJITYPbI, COOTBETCTBYIOIIEH COBpE-
pabota MEHHOMY YPOBHIO 9KOJIOTHYECKOTO

MBIIUICHAS
Bcero: 68 9

Tembl npakTHYeCKUX padoT:

IpakTnyeckas padoraNel «JlabopaTopHoe o0opyaoBaHue U MpueMsbl oOpaiueHus ¢ HuM. [IpaBuia 6e3onacHoii pa-
OOTBI B XUMUYECKOH J1a00paTOpHm»;

IIpakTHyeckasn padora Ne2 «AHAIN3 MOYBHI U BOJBD»;

IIpakTHyeckast padora Ne3 «lIpurorosieHue pacTBopa caxapa U pacdeT ero MacCOBOM JI0JIA B PACTBOPEY;
IpakTnyeckas pagora Ned. «[IpuzHaku XuMuYeckux peakiuid. HabmrogeHus 3a N3MEHEHUSIMH, TIPOUCXOJISIINMU C
ropsILEN CBEYO»;

IIpakTHyeckast padora NeS «[lomyueHre Bogopoza 1 ONpeAeIeHUEe €ro CBOWCTBY;

IIpakTHyeckast padora Ne6 «llomyyeHre u CBOWCTBA KUCIOPOAA»;

IIpakTuyeckas padora Ne7 «'eHeTHUYECKas CBSI3b MEXIY KJIACCAMU COCTMHCHUI»;

IIpakTyeckast padora Ne§ «CBoiicTBa KHCIIOT, OCHOBaHHM, OKCHIOB U COJICI

IIpakTHyeckast padora Ne9 «PenieHne 3KCIEpUMEHTAIBHBIX 3a1aW»

TemaTnueckoe IJIaHUpoBaHue 9 kiace

No HasBanue Tembl KonmuuectBo | IlpakTuueckas BocnurarensHbie 3anaun
JacoB JacTh
1. | [loBTOpeHUE OCHOBHBIX 7 -chopMHpOBaTh TOTOBHOCTH M CIIOCOOHOCTH
BOITPOCOB 8§ KJ1acca U BBe- o0yJarommxcs K CaMOPa3BUTHIO U CaM000-
JleHne B Kypc 9 kiacca pa30BaHUIO HAa OCHOBE MOTHBAIMM K 00Y-
2. MeTtamibl 14 YEeHUI0 W TO03HAHWIO; TOTOBHOCTh M CIO-
3. | [IpakTuueckue paboOTHI MO 3 COOHOCTH OCO3HAaHHOMY BBIOOPY M ITOCTPO-
TeMe «MeTamby €HHUIO JIbHENIIeH MHIUBUAYAIBHON Tpa-
4. | Hemeraimsl 28 eKTOpUH 00pa3oBaHUS Ha 0aze OpPHUEHTHU-
5. [IpakTrueckue paboOTHI 11O 3 poBKM B MHpe mpodeccuil u npodeccuo-
Teme «HemeTramieDy HaJIbHBIX NPEANOYTCHHUHU, C YUYCTOM YCTOHU-
6. | Oprannueckue coeaHHEHHS 12 2 YUBBIX ITO3HABATEILHBIX HHTEPECOB.




IIpakTraeckue paOoOTEHI. -copMHPOBATHL OTBETCTBEHHOE OTHOIIIE-

7. | XUMHS U )KU3HD 4 HUE K YUCHHIO; YBAKUTEIBHOEC OTHOIIICHUE
K Tpyny
O06001IeHNE 3HAHMIA TTO -cpopMHpOBATH LIETOCTHOCTH MUPOBO33pe-
XMMHH 32 KYPC OCHOBHOM 3 HUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
TIKOJIBI YPOBHIO Pa3BUTHS HAYKH

-c(hopMHUPOBATH OCO3HAHHOE, YBAKUTEIb-
HOE U A00OpOoKeTaTeIbHOe OTHOIIEHHE K
JIPYroMy 4eJIOBEKY

-c(hopMUPOBATH OCHOBBI SKOJIOTHUECKON
KYJIBTYPBI, COOTBETCTBYIOIIEH COBpEMEH-
HOMY YPOBHIO 9KOJIOTHYECKOTO MBIIIJICHHS

Bceero: 68 8

TeMbl IpaKTHYECKHUX PadoOT
IpakTuxym Nel.
«CBoiicTBa METAJIIOB U UX COEAMHEHUI.
1. OcymecTBiaeHne MENOYKA XUMHUIECKIX PEBPAIICHIH METAIIOB.
2. OrmpeneneHne BBIX0a POIYKTa PEAKIUH.
3. DkcnepuMeHTABHBIE 33/]auH 110 PACcTO3HABAHUIO M MOJTYYCHHUIO BEIIECTB.
IpakTukym Ne2
«CBolCTBa HEMETAIIOB U UX COCAUHEHUID)
4. PenieHue sKCHIEpUMEHTAIBHBIX 3a/1a4 110 TeMe «[loarpymnmna kuciopoay.
5. Pemenne sKkcriepuMEHTANBHBIX 33124 10 TeMe «[loArpymIisl yriiepoaa u a3oTay.
6. llomyuenwne aMMuaKa ¥ U3y4EHHE €TO CBOWCTB.

MartepuajbHO-TEXHHYECKOe o0ecrieyeHne padoyeil NporpaMMbl 10 XUMMH AJIS1 YYAIMXCHA
8- 9 kiaccoB (6a30Bblii YPOBEHb) B COOTBETCTBHM ¢ PadoToii meHTpa odopasoBanus «Touka
POCTa» eCTECTBEHHOHAYYHOU M TEXHOJIOTHYECKON HANPABJIEHHOCTEH

1.Xumu4yeckue peakTHBBI IS CO3JaHHSA M oOecmevyeHus] (PYHKIMOHUPOBAHHS ILEHTPA
«Touka pocra»

Hab6op «Kucnotsn»

Habop «['unpoxcuab»

HaGop «Okcuisl MeTamioB»

HaGop «lllenouHble U MEI0YHO 3eMeTbHbIE METAILIIBIY

HaGop «Metamibi»

Ha6op «["amorensn»

Hab6op «Cynbdatsl, cyabduThl, Cyabhuabn

Hab6op «Kap6onatei»

Hab6op «®ocdatsl. CriiukaTsi»

Habop «Aueratsl. Ponanuael. CoenMHEHHS jKee3ay

Hab6op «Coenunenust Mmapranua»

Ha6op «Coeaunenust xpoma»

Habop «Hutpatsi»

Habop «MHauKkaTopb»

Habop «Kucnopoacoaep:xaiiye opraHndeckre BeIecTBa

Habop «YraneBogopoap»

Habop «Kucnotel oprannyeckue

Habop «YrneBoasl u aMUHBI»

2.JlabopaTopHoe o0opyaoBaHMe AJsl NPOBeJeHUs IKCIEPUMEHTOB, MPAKTHYECKUX padot, ae-

MOHCTPAIHOHHBIX ONBITOB.

ITatuB 1a00paTOPHBI XMMUYECKUH.



Ha6op gamex [lerpwu.

JIoXKKH [Tl COKUTAHUS BELIECTB.

Crynku ¢pappopoBbIE C IECTHKOM.

Habop 6anok /151 XpaHeHHUs TBEP/IbIX BEILIECTB.

Habop ¢hakoHOB 1t XpaHEHHS PEaKTHUBOB.

Hab6opsr mpoOupok.

[TpuOopsb! 17151 MOTYUEHMS Fa30B.

CrnupToBKH.

I'oprodee 11 CIUPTOBOK.

dunpTpoBanbHas Oymara.

Koi6s! KoHHYECKHE.

[Tano4ky CTEKJISIHHBIE C PE3UMHOBBIMU HAKOHEYHUKAMH.
Yameuku 115 BbIIIApUBaHUS.

MepHbIe HIWIMHIPHI.

BopoHKU CTEKIISIHHBIE.

CrakaHbl CTEKJISIHHBIE.

KommiekT TpyOOoK ra300TBOAHBIX.

3. lemoHcTpauMOHHOE 000PY/I0BAHME 110 XUMHUH.

CTONUK NOIBbEMHBIN.

[IITaTuB 1EMOHCTPAMOHHBIA XUMHYECKUMN.

VYcTaHoBKa /17151 IEPETOHKU BEILIECTB.

Habop nns anexktponuza JeMOHCTPALIMOHHBIM.

[Tpubop 114 MiUIIOCTPAMK 3aKOHA COXPAHEHMSI MAacChl BELLIECTB.
VYcTaHoBKa /17151 IEPETOHKU BEILIECTB.

[Tpubop 11 nosydeHus ra3os.

bans koMOuHMpOBaHHAas J1abopaTopHast.

4. KoMIIEKT KOJLJICKIIUH.

Konnexuus «BonokHa»

Konnexkuust «KameHHBIN yroyib ¥ IPOAYKTHI €0 epepadoTKI»
Komnexnusa «Metamib

Komnexnnsa «MuHepasbl 1 TOPHBIE TOPOJBD)

Konnexkuust «MunepaibHble y100peHus»

Komnexnus «HedTs 1 npoaykTel e€ nepepaboTKu»
Komnexuus «Ilnactmaccen»

Komnexunsa «Tonnmuso»

Komnexkuus «4yryH u cranb»

Konnexuust «Kayuyk 1 nIpoayKThl €ro nepepadoTKI»
Komnexkuus «l1lkana tBepaoctu»

Habop nns MmonenupoBaHusi CTPOCHUS OPraHUYECKHUX BEIIECTB.
5.KomekT narunkoB uu¢poBoii JadbopaTtopum.
[TporpammHuoe obecnieueHue it coopa 1 00pabOTKH TaHHBIX.
JlaTyuK 37eKTPONPOBOAHOCTH PACcTBOpa OECIIPOBOIHOM.
JlaT4rK KUCIIOTHOCTH pacTBOpa OeCIpOBOIHOM.
CrnexTpomerp.

CrnipaBo4HO-METOAMYECKHE MaTeprabl IO XUMHUH [Tl TUPPOBOIA J1a00paTOpUH.
Bechl anekTpoHHBIE yueOHbIE.



