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Ha 6a3ze mentpa «Touka pocra» obecrneunBaeTcsi peaiau3anus 0Opa30BaTENbHBIX MPOrpaMM IO XHMHHU,
pa3pabOTaHHBIX B COOTBETCTBUHU C TPEOOBAHUSAMH 3aKOHO/IATENILCTBA B chepe 00pa3oBaHUs U C yUETOM
PEKOMEHJAIIHA.

OOpazoBatenbHas MporpamMma MO3BOJIIET HUHTEIPUPOBATH pealu3yeMble MOIXOJbl, CTPYKTYpY M
COJlep’KaHWEe TPH OpraHu3aluud oOydeHHs XuMuu B 8-9 Kimaccax, BbeICTpoeHHOM Ha 0aze YMK
Pynzutuca.

Hcnons3oBanue obopynoanus «Touka pocra» mpu peanuszauuu aanHoi OIl mo3BossieT co3nath
YCIIOBUSI:

- U1 pacIIMPEHUs COJEPKAHUS IKOIBHOIO XUMHUYECKOr0 00pa30BaHus;
- JUIs1 TIOBBIILICHHS TO3HABATEIHHON aKTUBHOCTH 00YYAIONIUXCSl B €CTECTBEHHO-HAYYHOM 001aCTH;

- JUI pa3BUTHsI JIMYHOCTU peOeHKa B Ipolecce o0ydeHus XUMHUH, €ro CocoOHOCTel, popMUpOBaHUE U
YIIOBJIETBOPEHHUE COI[UAIIBHO 3HAUMMbIX HHTEPECOB U OTPEOHOCTEI;

- nus paboThl ¢ ONapEHHBIMU IIKOJLHUKAMH, OpraHU3allus WX Pa3BUTHS B PA3IMUHBIX 00JACTIX
00pa3oBaTeNbHOI, TBOPUECKOI 1eATEIbHOCTH.

Paznea 1. [lnanupyemble pe3y/ibTaThl 0CBOCHUSI Y4eOHOTO
npeaMera

@®opMHpPOBaHHE YHUBEPCAJIbHBIX Y4eOHBIX A€ CTBHIA.

Cranmapt ycTaHaBiIMBaeT TpeOOBAaHWS K pe3yJbTaTaM OCBOCHHUS OOYUYaIOIMIMMUCS
OCHOBHOI 00pa3oBaTeIbHOI IPOrpaMMbl OCHOBHOTO 001Ero 00pa3oBaHus:

JUYHOCTHBIM, BKIIOYAIOIIUM TOTOBHOCTb M  CIIOCOOHOCTh OOy4arommxcs K
CaMOpPAa3BUTUIO U JIMYHOCTHOMY CaMOOIIPEIENICHUIO, C(HOPMHPOBAHHOCTh WX MOTHBALlMU K
OOyYeHHUI0O U IEJICHANIPABIEHHON TI103HABATEIbHOW JESATENbHOCTH, CHCTEMbl 3HAYMMBbIX
COLIMAJIbHBIX M MEKIIMYHOCTHBIX OTHOILIEHUH, [ICHHOCTHO-CMBICIIOBBIX YCTAaHOBOK, OTPAKAOLINX
JUYHOCTHBIE W TPAXKIAHCKUE TO3UIUM B JESATEIbHOCTH, COLHUAIbHbIE KOMIETEHIINH,
IIPaBOCO3HAHUE, CHOCOOHOCTh CTaBUTh LEJIHW M CTPOUTH >KU3HEHHBIE IUIaHbI, CHOCOOHOCTh K
OCO3HAHUIO POCCUNCKON UJIEHTUYHOCTH B MOJIUKYJIBTYPHOM COLINYME;

MeTanpeAMeTHbIM, BKJIIOYAIOIIMM OCBOCHHBIE OOYYaIOUIMMUCA MEXKIpPEIMETHbIE
MOHATHSIT M YHUBEpCAJbHblE ydeOHblE JEHCTBUS  (pEryJsTHUBHBIE, I[O3HABATEJIbHBIC,
KOMMYHHUKATHBHbBIE), CHOCOOHOCTh HUX HCHOJb30BaHMSA B Y4eOHOH, MO3HaBaTeIbHOH U
COLIMAJIbHOW MpaKTHKE, CAMOCTOSATEIbHOCTh IUIAHUPOBAHUS M OCYILIECTBICHUS Yy4eOHOMU
NEeSITEeIbHOCTH M OpPraHM3alluU Y4eOHOro COTpYJHHUYECTBA C IeJaroraMM W CBEPCTHHKAMH,
MIOCTPOCHNUE UHANBHUAYAIbHON 00pa30BaTeIbHON TPAEKTOPHH;

NpeAMeTHbIM, BKIIOYAIOUIMM OCBOEHHbIE OOYUYaIOIIMMUCS B XOJ€ M3Yy4eHHs y4yeOHOro
IperMeTa yMEeHHUs crienrduueckre JUisl JaHHOM MpeAMeTHON 00JacTH, BUJBI I€ATEIbHOCTH 1O
MOJyYEeHWI0O HOBOTO 3HAHMS B paMKax y4eOHOro NpeaMera, ero mnpeoOpa3oBaHUIO U
MPUMEHEHUI0 B  Y4eOHBIX, Y4YEOHO-NIPOEKTHBIX U  COIMAIBbHO-TIPOEKTHBIX CHUTYalUsX,
(dopMHpOBaHHE HAYYHOTO THUIIA MBIIUICHHS, HAyYHBIX IMPEJCTABICHHH O KIIIOUEBBIX TEOPUSX,
TUMAX ¥ BUJAX OTHOILIEHW, BJaJleHWe HAyYHOW TEPMUHOJIOTHEH, KIIOYEBBIMU IOHSATHUSMH,
METOJIaMU U NIpUEMaMH.

JInuHOCTHBIE Ppe3yabTaThl OCBOECHHMSI OCHOBHOH 00pa3oBaTe/IbHOW MPOrpamMMbl
OCHOBHOI'0 00111er0 00pa30BaHUs OTPAXKAIOT:

- BOCIIUTAHUE POCCUNCKOI Tpak1aHCKON MACHTUYHOCTHU: NMaTPUOTU3MA, yBakeHUs K OTedecTBy,
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MPOIUIOE U HACTOSIEE MHOTOHAIIMOHAJIBHOTO Haponaa Poccuu; oco3HaHuE CBOEM 3THUYECKOM
MPUHAJUICKHOCTH, 3HAHUE HCTOPHUH, SI3bIKA, KYJIbTYpbl CBOETO HApoJia, CBOEro Kpasi, OCHOB
KyJbTYpHOI'O Hacjieauss HapoAoB Poccur M 4eloBe4eCTBa; YCBOCHUE T'yMaHUCTHYECKHUX,
JEMOKPATUYECKUX M TPATUIIMOHHBIX IICHHOCTEW MHOTOHAIIMOHAIILHOTO POCCUHCKOTO OOIIECTBA;
BOCIIMTAaHUE YYBCTBA OTBETCTBEHHOCTH M J10JTa niepea Poaunoii;

- (OopMHpOBaHHE OTBETCTBEHHOTO OTHOIICHUS K YYCHHIO, TOTOBHOCTH M CIIOCOOHOCTHU
00ydJaronmxcss K CaMOpa3BUTHIO M CaMOOOPa30BaHUIO HA OCHOBE MOTHBAIIMM K OOYYEHHUIO U
MO3HAHUIO, OCO3HAHHOMY BBIOOPY M MOCTPOSHHIO NANbHEHIIEH MHINBUIYAJIbHONH TPACKTOPUU
oOpa3zoBaHHs Ha 0a3e OPUEHTHUPOBKHU B MUpPE Mpodeccuii 1 MpoPeCCHOHAIBHBIX MPEANOUYTESHUH,
Ha OCHOBE (POPMHUPOBAHUS YBAKUTEIHHOTO OTHOIICHUS K TPYIY;

- (GOopMHpPOBaHHE IIEJIOCTHOIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSI HAYKHM W OOIIECTBEHHOM TMPAKTHKH, YYHUTHIBAIOIIETO COLMAIBHOE, KYJIbTYpPHOE,
SI3LIKOBOE, TyXOBHOE€ MHOT'000pa3ue COBPEMEHHOTO MHPA;

- (hopmupoBaHNE OCO3ZHAHHOTO, YBAXKHUTEIHLHOTO U JOOPOKEIATEIIEHOTO OTHOLIEHUS K JIPYTOMY
YEJIOBEKY, €ro MHEHHMIO, MUPOBO33PEHUIO, KYJIbTYpPE, S3BIKY, BEpE, TPAKIAHCKOW MO3UIIMH, K
HUCTOPHH, KYJIbTYpE, PEIUTHH, TPAIULUSIM, S3bIKaM, IEHHOCTSIM HapoaoB Poccum u HaponoB
MHUpPa; TOTOBHOCTH M CIIOCOOHOCTM BECTH TUAJIOT C IPYTMMH JIIOJbMH U JOCTUTaTh B HEM
B3aUMMOIIOHMMAHMUS;

- OCBOCHHEC COIMAJIBHBIX HOPM, IpaBWJ TOBEACHHS, pojied W (opM COIUANBHOW >KM3HU B
TpyIIax u cooOIIecTBax, BKIKOYAs B3POCIbIE U COLMAIbHBIE COOOIECTBA; Y4ACTUE B IIIKOJIBHOM
CaMOyNpaBleHUH W OOIIECTBEHHOW >XKM3HU B IpejesiaX BO3PACTHBIX KOMIIETEHIMH ¢ y4E€TOM
PETHOHAIBHBIX, dTHOKYJIBTYPHBIX, COIIMATILHBIX 3KOHOMHYECKHX 0COOCHHOCTEH;

pa3BUTHE MOPAJILHOTO CO3HAHMSI M KOMIIETEHTHOCTH B PEIICHUU MOPAIBbHBIX MPOOJIEM Ha OCHOBE
JUYHOCTHOTO BBIOOpa, (hOpMHpOBaHHE HPABCTBEHHBIX YYBCTB M HPABCTBEHHOI'O IOBEICHMUS,
OCO3HAHHOTO ¥ OTBETCTBEHHOT'O OTHOIIICHHS K COOCTBEHHBIM ITOCTYITKAM;

- dbopMupoBaHHEe KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIEHMH U COTPYJHHUYECTBE CO
CBEpCTHUKAMH, JI€TbMU CTApIIEr0 W MIAQAUIETO BO3pacra, B3pOCIABIMM B  IPOLECCE
0o0pa3oBaTenbHOM, OOIIECTBEHHO MOJE3HOW, y4eOHO-HCCIeI0BATENIbCKONW, TBOPUECKON M APYTUX
BHUJIOB JICSITEJIbHOCTH;

- dbopMupOBaHHE IIEHHOCTH 3JI0pPOBOTO M Oe30macHOro o0pasza >KHM3HM, YCBOSHHE MpPaBUI
WHIUBUIYAIbHOTO W KOJUIEKTUBHOTO O€30MacHOTO TIOBEIECHUS B YPE3BbIYAWHBIX CHUTYAIUSX,
YIPOXKAOIIUX KU3HU U 310POBBIO JIFOAEH, TPABUII ITIOBEICHUS HA TPAHCIIOPTE U HA 1I0POTaX;

- dbopMHUpPOBaHKE OCHOB SKOJIOTMUECKOU KYJIBTYpPhl COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
HKOJIOTMYECKOTO MBIIIIEHUS, PA3BUTHE OIBITA HKOJIOTUYECKH OPHUEHTUPOBAHHON peIeKCUBHO-
OLICHOYHOM U MPAKTUYECKOU JIEATEIIbHOCTH B )KU3HEHHBIX CUTyallUsX;

- OCO3HaHUE 3HAYCHHsI CEMbU B KU3HU YeJIOBEKa W OOIIECTBA, MPUHATHE IIEHHOCTH CEMEHHOM
JKU3HH, YBOKUTEIHHOE U 3a00TINBOE OTHOIIIEHHE K YJe€HAaM CBOCH CEMbH;

- Pa3BUTHE ACTETHUYECKOIO CO3HAHUS YEPE3 OCBOCHUE XYIO0KECTBEHHOI'O HAaCIEIus HApOIOB
Poccnn n Mupa, TBOPYECKOM ACATENBHOCTH SCTETUYECKOTO XapaKTepa;

- dbopMUpOBaHHE OCHOB TMPABOCO3HAHMS JUIsI COOTHECEHHsS] COOCTBEHHOTO TIOBEIEHUS U
MOCTYNIKOB JPYTUX JIIOJIEM C HPABCTBEHHBIMU IIEHHOCTSMU M HOpPMaMH [OBEICHUS,
YCTaHOBJICHHBIMU  3aKoHOAaTelnbcTBOM  Poccuiickoit ~ denepanuu,  yOeXIEHHOCTH B
HEOOXOAMMOCTH 3alUINaTh MPABOMOPSIOK MPABOBBIMH CIOCOOAMU W CPEJICTBAMH, YMEHUU
pean30BbIBATH OCHOBHBIE COLIMATBLHBIC PO B MpeesiaX CBOeH J1eeCcliOCOOHOCTH.

MertanpeamMeTrHbie  pe3yJbTaTbl OCBOCHHSI OCHOBHOH 00pa3oBaTe/bHOH IPOrpaMMBbI
OCHOBHOI'0 00111er0 00pa30BaHUA OTPAKAIOT:

- YMEHHE CaMOCTOSITEIbHO OINPENEeNIATh L[e]IU CBOEro 00y4YeHHUs, CTaBUTh U (POPMYJIUPOBATH IS
ce0st HOBBbIE 3aauM B yu€Oe M TMO3HABATENbHOM JEesATeNbHOCTH, Pa3BUBAaTh MOTHUBBI U MHTEPECHI
CBOEH ITO3HABATEIILHOU JIEATEIbHOCTH;



- YMEHHME CaMOCTOATEIbHO IUIAHHPOBATh IIyTH JOCTMOKCHMsS LEJI€, B TOM 4YHCIE
IbTEpPHATHUBHBIE, OCO3HAHHO BHIOWMpaTh Hanbosee 3(h(HEeKTUBHBIE CIIOCOOBI peleHHs y4eOHBIX U
IIO3HABATEJIbHBIX 33/a4;

- YMEHHME COOTHOCUTb CBOM JEWUCTBUS C IUIAHUPYEMBIMHM pe3yJIbTaTaMU, OCYLIECTBIATH
KOHTPOJIb CBOEH JESTEIbHOCTH B Ipolecce AOCTHKEHMsI pe3ylbTaTa, ONpEeAessTh CIIOCOObI
JeMCTBUI B paMKax NPEIOKEHHBIX YCIOBUI M TpeOOBaHUH, KOPPEKTHPOBATH CBOM JCHUCTBUS B
COOTBETCTBUH C U3MEHSIOIIECHCSA CUTyallueH;

- yMEHHE OLEHUBaTh NPABUIBHOCTh BBINOJHEHHWS y4eOHOW 3ahayd, COOCTBEHHBIC
BO3MO>KHOCTH €€ PEILICHUS;

- BIAJCHUE OCHOBAMM CAMOKOHTPOJS, CAMOOLIEHKH, IPUHATHUS PEIIEHUW U OCYILIECTBIICHUS
OCO3HaHHOI'0 BBIOOPA B yueOHOM U MO3HABATENIbHON JAEATEIbHOCTH;

- yMEHHE OIpeaeisITh MOHATHS, CO3/1aBaTh O000OILICHMS, YCTAaHABIMBATh AHAJOTHH,
KJaccu(puUUpoBaTh, CaMOCTOSITEIbHO BbIOMPATh OCHOBAHUSA U KPUTEPUU AN KiIacCUPUKALMH,
YCTaHAaBIUBATh  IIPUYUHHO-CICJCTBEHHbIC  CBA3U, CTPOUTH  JIOTUYECKOE  PACCYXKICHUE,
YMO3aKJIl04eHue (MHAYKTUBHOE, IeAYKTUBHOE U 10 aHAJIOTUH) U JeJaTh BbIBObI;

- yMEHHE cO03/aBaTbh, IPUMEHATh U IPEOOPA30BbIBATH 3HAKH U CUMBOJIbI, MOJIETN U CXEMBI JIJIS
peleHus yueOHbIX U T03HaBaTeIbHbIX 3a/1ay;

- CMBICIIOBOE YTCHMUE;

- yYMEHHUE OpraHM30BbIBaTh yUeOHOE COTPYJHUUECTBO U COBMECTHYIO I€ATEIIHOCTh C YUUTEIEM
U CBEpCTHUKAaMU; pabOTaTh MHAWBUYAJIbHO U B IPYIIE: HAXOAUTH O0IIEe pEelIeHHe U pa3pelarhb
KOH(JIMKTBHI HA OCHOBE COIJIACOBAaHUS MO3UIUH 1 y4éTa HHTEPECOB,; - YMEHHE OCO3HAaHHO
UCIIOJIB30BaTh PEYEBBIE CPEACTBA B COOTBETCTBUU C 33Ja4y€ll KOMMYHUKAUUU I BBIPAXKCHUS
CBOMX YYBCTB, MbICIEH M MOTpEOHOCTEH; IJIAHUPOBAHUS U PETYISILMU CBOEH AEATENbHOCTH;
BIIQJICHUE YCTHOM M IHCBMEHHOM pEYbl0, MOHOJIOTMYECKOW KOHTEKCTHOW pPEYbl0; DPA3BUTHE
MOTHBAllUM K OBJAJCHUIO KYyJbTypOM aKTUBHOIO IIOJIb30BAHMS CIIOBapsMM MU JPYTMMHU
ITIOMCKOBBIMU CUCTEMAaMU;

- (opMHUpOBaHME U pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH HCIOJb30BAHUSA MH(DOPMAIMOHHO-
KOMMYHUKaIMOHHBIX TexHojorui (nanee UKT — komnerenium);

- (¢opMHUpOBaHME U paA3BUTHE OKOJOTMYECKOTO MBIIUICHUS, YMEHHME NPUMEHSTh €ro B
M03HABATEJIbHON, KOMMYHUKAaTUBHOM, COIIMAIbHOM MTPaKTUKE U MPOPECCHOHATBHON OpUEHTAIUH.

BbINyCKHUK HAYYHTCS:

- XapaKTepu30BaTh OCHOBHBIE METO/Ibl TO3HAHMUS: HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT;
- CBOICTBa TBEPABIX, KUAKUX, FA3000pa3HbIX BEIIECTB, BHIJACISAS UX CYIIIECTBEHHbIE IPU3HAKHY;
- pacKpbIBaTh CMBICII OCHOBHBIX XMMHMUYECKHX IOHATHM «aTOM», «MOJEKYJIa», «XUMUYECKUI
AIIEMEHT», «IIPOCTOE BEILECTBOY», «CJIOXKHOE BEILECTBO», «BAJIEHTHOCTbY», «XMMHMUECKas peakuus»,
UCIIOJIb3YS 3HAKOBYIO CUCTEMY XUMUU;
- PacKpbIBaTh CMBICII 3aKOHOB COXPAaHEHHUS MacChl BEILECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOM TE€OpUU;
- pa3ianyaTh XUMUYECKUE U (PU3UUYECKHE SIBIICHUS;
- Ha3bIBaTh XUMUYECKHUE DJIEMEHTHI;
- OIpeNIeNIATh COCTAaB BELIECTB MO UX (hopMysam;
- BaJICHTHOCTb aTOMa 3JIEMEHTA B COEIMHEHUSX;
- OTpEeeNATh TUI XUMUYECKUX PeaKIuil;
- Ha3bIBaTh MPU3HAKHU U YCIOBUS NPOTEKAHUSA XUMUUYECKUX PEAKLINN;
- BBISIBJISITH TPU3HAKHU, CBUJCTEIHCTBYIOIIME O TMPOTEKAHHMM XUMHUYECKON peakluuu IMpH
BBITNIOJTHEHUHM XUMHUYECKOIO OIbITA;
- COCTaBJIATH GOPMYJIbI OMHAPHBIX COEIMHEHUM;
- COCTaBJIAITh YPAaBHEHUS XUMUYECKUX PEAKLU;
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- coOro1aTh npaBmiia 6€301MacHO pabOTHI TPH MPOBEICHUN OTIBITOB;

- MOJIb30BAThHCS JTA00PATOPHBIM 000PYAOBAHUEM U TIOCYIOMH;

- BBIYHCIIATH OTHOCHTEIIFHYIO MOJICKYJISIPHYIO 1 MOJISIPHYIO MAaCChI BELIIECTB;

- BBIYUCIISITH MACCOBYIO JIOJIIO XMMHUYECKOTO 3JIEMEHTA 110 ()OpPMYJIie COSAMHEHUS;

- BBIYHCIIATh KOJMYECTBO, OOBEM WM MacCy BEIIECTBAa IO KOJIMYECTBY, OO0BEMy, Macce
pPEareHTOB WU MPOIYKTOB PEaKIiH;

- XapaKkTepu3oBaTh (HU3MYECKHE M XMMHYECKHE CBOMCTBA NPOCTHIX BEIIECTB: KUCIOPOAA H
BOJIOPO/JIA;

- HOJTy4aTh, COOMPATh KHCIOPO U BOJOPO;

- pacrio3HaBaTh OMBITHBIM ITyTE€M ra3000pa3Hble BEIECTBA: KUCIOPOI, BOIOPOL;

- PACKpBIBaTh CMBICT 3aKOHAa ABOTaJIpo;

- PaCKpBIBATh CMBICI IOHATHH «TEIIIOBOM 3 (EKT peakiium», «MOJSIPHBIA 00bEM»;

- XapaKTepu30oBaTh (HU3MUECKUE U XUMUYECKHE CBOHCTBA BOIBI;

- PaCKpBIBATH CMBICII IOHSATHUS «PACTBOPY;

- BBIYHCIIATH MAaCCOBYIO JOJIIO PACTBOPEHHOTO BEIIECTBA B PACTBOPE;

- IIPUTOTOBJIATH PACTBOPHI C OIIPEACIIEHHON MacCOBOM J0JIEH PACTBOPEHHOI'O BEIIECTBA;

- Ha3bIBaTh COSIMHEHNUS M3YUYEHHBIX KIIACCOB HEOPTaHMUYECKHUX BEIIECTB;

- XapakTepu30BaTh (PU3NYECKHE M XUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX
BEILIECTB: OKCUIOB, KUCIIOT, OCHOBAaHUH, COJICH;

- OTIPEeNeNATh IPUHATICKHOCTD BEIIECTB K ONPEACTICHHOMY KJIacCy COCIMHEHUH;

- COCTAaBJIAATH (1)OpMYJII>I HCOPTaHUYCCKUX COGI[I/IHGHI/If/'I HN3YUCHHBIX KJIACCOB;

- MPOBOJIUTH  OMMbITHI, MOATBEPXKJAIOIINE  XMMUYECKHE CBOMCTBa M3Yy4YEHHBIX
KJIACCOB HEOPTaHWYECKUX BEILIECTB;

- pacno3HaBaTh OMBITHBIM IIYTEM PACTBOPHI KUCIOT M WLIEJNOYEH MO H3MEHEHUIO OKpPACKH

WHIUKATOPa,

- XapaKTepU30BaTh B3aUMOCBA3b MEXKAY KJIACCAMU HEOPTaHUUECKUX COCAUHEHUN;

- packpsiBatTh cMbici [leprnonnueckoro 3akona .M. Menaeneesa;

- OO0BACHATh (DM3MUECKUN CMBICT aTOMHOTO (TIOPSAKOBOT0) HOMEpAa XMMHUYECKOTO JJIEMEHTa,

HOMEPOB I'PYIIIBI U IEpHoJa B nepuoanueckon cucreme /1.1, Menneneena;

- OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHUS! CTPOEHHUS aTOMOB, CBOMCTB DJIEMEHTOB B IMpeienax

MaJIbIX IIEPHUOAO0B U I'NTABHBIX ITOATPYIIIT;

- XapaKTepu30BaTh XUMHUYECKHE OJJIEMEHTHI (OT BOJOpOJa [0 KalbllMs) Ha OCHOBE UX

MOJIOXKEHUS B nepuoandeckoit cucreme [[.1. MenpeneeBa u 0COOEHHOCTEM CTPOCHUS UX aTOMOB;

- COCTaBJISITh CXEMBI CTPOEHUSI aTOMOB MepBbIX 20 31eMeHTOB nepuoaudyeckor cucremsl .M.

Menneneena;

- PacKpbIBaTh CMBICII MOHATUN: «XUMHUYECKasi CBSI3bY, «3JEKTPOOTPULATEIBHOCTY;

- XapaKTepu30BaTh 3aBUCUMOCTH (DU3MUECKUX CBOWCTB BEIIECTB OT THUIA KPHUCTAJUIMYECKOM

pEIIETKY;

- OTNpEAENATh BUJ XUMUYECKON CBS3U B HEOPTaHUYECKUX COCIMHEHUSX;

- n300pakaTb CXEMbI CTPOCHHUS MOJIEKYI BELIECTB, 00pa3oBaHHbIX
pa3HBIMU BUJIAMU XUMUYECKUX CBSI3€H;

- pacKpbIBaTh  CMBICT  TOHSITHH  «HMOH»,  «KAaTHOH»,  «aHUOHY»,  «3JICKTPOJIUTHI»,
«HEDIIEKTPOJIUTHI,

«OQNEKTPOTUTHYCCKAS TUCCOIMALINY, KOKUCIUTEIbY, «CTETICHb OKHCICHHS» «BOCCTAHOBUTEIIbY,
«OKHCJICHHEY, «BOCCTAHOBICHHEY,

- OTIPENIENIATh CTEIICHb OKUCIICHUS aTOMa JJIEMEHTA B COCIMHCHUH,

- paCKpBIBaTI) CMBICJT TeOpI/II/I 3J'IeKTpOJ'IPITH‘-IeCKOI>i AUuccouanum,

- COCTABJIATh YPABHEHUS SJICKTPOJIMTHUECKON JUCCOIMAIIUH KHCIIOT, MIEIoUeH, COMeH;

- OOBSICHATH CYIIHOCTH MpOIECcCa DJICKTPOJUTHUECKON TUCCOIHAIMA W PEAKIHA HOHHOTO
oOMeHa;



COCTAaBJIATH IMOJIHBIC K COKPAIICHHBIC NOHHBIC YPABHCHHA PCAKIINN O6MCHa;
OonpeaAcCIsITb BOSMOXHOCTD ITPOTCKAHU A peaKLIHﬁ HOHHOI'O 06M€Ha;
IMPOBOAUTE PpC€aKIHH, IIOATBCPKIAAONIUC KauyeCTBECHHBLIA COCTaB Pa3IMYHBIX BCIICCTB,

ONpCACIATbL OKHUCINUTCIIb U BOCCTAHOBUTCIIb,

COCTaBJIATh YPaBHCHHA OKHCIIMTCIbHO-BOCCTAHOBUTCIIBHBIX peaKHHfI;

Ha3bIBAaTh q)aKTOpr, BJIMAIOIKUEC Ha CKOPOCThb XHUMHYSCKOMN pPCaKkuu;

KJ'IaCCI/I(bI/II_II/IpOBaTB XUMHYCCKUEC PCAKIHUH 110 PA3JIMYHBIM IIPpHU3HAKaAM;

XapaKTCPU30BaTh B3AUMOCBA3b MCKY COCTaBOM, CTPOCHUECM U CBOMCTBaMH HEMCTAJJIOB,
IIPOBOAWUTL OIBITEI II0 IIOJTYYCHHIO, CO6I/IpaHI/IIO N HU3YYCHUIO XHWMHYCCKHUX CBOICTB

I‘213006pa3HBIX BCIICCTB: YIJICKUCIIOIO rada, aMMHaKa,

paciio3HaBaThb OIIBITHBIM ITYTCM 1"213006p33HBIC BCIIIECTBA: yrHeKHCHBIﬁ ra3 1 aMMHakK;
XapaKTCPU30BaThb B3AUMOCBA3b MCIKAY COCTABOM, CTPOCHHUEM U CBOMCTBaMH MCTAJJIOB,
Ha3bIBaTh OPraHUYCCKUEC BCIUICCTBA 110 HUX (bopMyne: METaH, 3TaH, 3THJICH, METAaHOJI, 9TaHOJI,

TIIMICPHUH, YKCYCHAA KUCJIOTAa, aMUHOYKCYCHAsA KUCJI0Ta, CTCApUHOBAA KHUCJIO0TA, OJICKMHOBASA KUCIIOTA,
TJIFOKO3a,

OLICHUBATh BJIMSHUE XUMUYECKOTO 3arpsi3HEHUS OKPYKAIOIIEel Cpe/ibl Ha OpraHU3M YeJI0BEKa;
IpaMOTHO 00palaThes ¢ BEIECTBAMU B TIOBCEAHEBHOM KU3HMU.

BbINYCKHUK MOJY4YUT BO3MOKHOCTh HAYYUTHCS:

BBIIBUT'aTb W IPOBECPATH SKCIHCPUMCHTAIBHO THIIOTE3bl O XMMHNYCCKHUX CBOMCTBaX BCUICCTB Ha
OCHOBE UX COCTaBa U CTPOEHMS, UX CIOCOOHOCTHU BCTYIAaTh B XUMUYECKUE PEAKIIUU, O XapaKTepe U
MIPOAYKTAX PA3IMYHBIX XUMHUYECKUX PEAKIIHN;

- XapakTepu30BaTh BEIIECTBA 10 COCTaBY, CTPOCHUIO U CBOMCTBAM, yCTaHABJIMBATh NPUUMHHO-
CJICZICTBEHHBIE CBSI3U MEX/1y JaHHBIMHU XapaKTepPUCTUKAMH BELIECTBA,;

- COCTaBJATb MOJIEKYJISIDHbIE U TIIOJIHBIE MOHHBIE YPABHEHHUS 110 COKpAIlEHHBIM HOHHBIM
YpaBHEHHUSAM;

- IPOTrHO3MpOBAThH CIIOCOOHOCTb BELIECTBA IIPOSIBIIATH OKHUCJINTEIIbHBIE WIN
BOCCTAHOBUTENIbHBIE CBOMCTBA C YYETOM CTEIEHEW OKHUCIEHMS DJIEMEHTOB, BXOJAIIMX B €ro
COCTaB;

- COCTaBJIAATb YPAaBHCHUA peaKHI/Ifl, COOTBCTCTBYIOIIHUX ITOCICAOBATCILHOCTHU HpeBpaHIeHI/Iﬁ
HCOPTraHNYCCKUX BCIICCTB PA3JIMYHBIX KJIACCOB;

- BBIIBUT'aTb W HPOBCPATH OKCICPUMCHTAJIBHO THUIIOTE3bI O PE3ylibTaTax BOSI[GI;'ICTBHﬂ
pa3anyuHbIX (PaKTOPOB HA U3MEHEHUE CKOPOCTH XMMHUECKOH peaKlny;

- HCII0JIBb30BaTh HpI/IO6peTCHHBIe SHaHUA I OSKOJOTIMYCCKU TI'PaMOTHOI'O IIOBCACHHA B
OKpY>Karolllen cpere;

- HCIONB30BaTh NMPHOOPETEHHBIE KIIOYEBbIE KOMIIETEHIIMM MPU BBINOJHEHHH IPOEKTOB H
y4eOHO-HCCIIEI0BATENIbCKUX 33124 110 U3YUYEHHUIO CBOMCTB, CIIOCOOOB MOJyUYEHHS U PACIIO3HABAHUS
BELIECTB;

- 00BEKTUBHO OLIEHUBATh HH(POPMAIIHIO O BELIECTBAX U XUMUYECKUX ITpoIeccax;

KPUTHYECKH OTHOCUTBHCSI K IICEBJOHAyYHOH HWH(pOpMAIMK, HEA0OPOCOBECTHOW peKiIaMe B
CpeacTBax MaccoBOW MH(pOpMaLINK;

- O0CO3HAaBaTh 3HAYCHHUE TCOPETHUUYCCKUX 3HAHUH I10 XUMHHU JJIsL npaKanecxoﬁ ACATCIIbHOCTH
YeNoBeKa;

- CO3aaBaTb MOJCIIM W CXEMBI IJI PCIICHUA y‘-Ie6HI)IX U IIO3HABATCJIIBHBIX 3aJa4, IIOHHUMAaThb
HE00XO0IMMOCTh COOMIOACHUS MPENNUCcCaHui, MpeaIaraéMblXx B HHCTPYKLUHUSX MO HCIOIb30BaHHUIO
JIEKapCTB, CPEJICTB OBITOBOW XUMUH U AP.



Paznen 11
Conep:kanue y4eOHOI0 nmpeaMera

B cucreme ectrectBeHHOHAy4yHOr0 00pa3oBaHUs XUMUS KaK y4eOHBI MpeIMeT 3aHUMAaeT
BXHOE MECTO B IIO3HAHWU 3aKOHOB MPHUPOABI, (OPMUPOBAHUM HAYYHOH KAPTHUHBI MHUPA,
CO3/IaHUH OCHOBBI XMMHUYECKHX 3HAHUM, HEOOXOIUMBIX JJIsl MOBCEJIHEBHOM JXU3HU, HAaBBIKOB
3JI0pPOBOTO M 0E30IacCHOTO JIJIsl YEJIOBEKa M OKPY’KAIOIIeH ero cpenbl odpasa KU3HH, a TaKKe B
BOCIIUTAHUH IKOJOTUUECKOU KYJIbTYpPHI.

VYenemHocTh U3y4eHUsI XUMHUM CBSI3aHa € OBJIQJCHUEM XUMHUYECKUM  SI3BIKOM,
coOiroieHeM TpaBuil 0€30MacHOil pabOThl MPU BBIMOJHEHUH XHUMHUYECKOTO SKCIIEPUMEHTA,
OCO3HAHMEM MHOTOYMCIIEHHBIX CBA3EH XMMHHU C IPYTUMU MIPEAMETAMU LIKOJIBHOIO Kypca.

[IporpamMma BkJOYaeT B ce0s OCHOBBI HEOPTaHUYECKOM W OPraHWYecKOW XHMHHU.
['maBHO# wmmeelt mporpamMmbl SIBISIETCS CO3/aHHME 0a30BOr0 KOMIUIEKCA OIMOPHBIX 3HAHUU TIO
XUMHH, BEIPAKEHHBIX B (JOPME, COOTBETCTBYIOIIECH BO3pACTy O0yUaOIIUXCS.

B copepxaHMM [aHHOrO Kypca IPEICTaBIEHbI OCHOBOIIOJIATAIOIINE XUMUYECKHE
TEOPETHUUECKUE 3HAHUS, BKIIFOUAIOIINE U3YYEHHE COCTaBa U CTPOEHHUS BEIIECTB, 3aBUCUMOCTH MX
CBOMCTB OT CTPOCHMs, IPOTHO3UPOBAHUE CBOMCTB BEILIECTB, UCCIEAOBAaHUE 3aKOHOMEPHOCTEH
XUMUYECKUX MPEBpAIlCHUl W NyTed YNpaBiIE€HUS HMHU B LEIAX IMOJY4YEHHUS BELIECTB H
MaTepHaoB.

TeopeTnyeckyto OCHOBY U3Y4YEHUsI HEOPraHMYECKONM XHWMHHM COCTaBJISIET AaTOMHO-
MOJIEKYJIsIipHOE yueHue, [lepuonnueckuii 3axkon .M. MenaeneeBa ¢ KpaTKUMU CBEICHHUSIMU O
CTPOCHHUHM aTOMa, BUJAX XHMHYECKOW CBS3M, 3aKOHOMEPHOCTAX IPOTEKAHUS XUMHUYECKUX
peaKkuuid.

B wu3yuenum kypca 3HauuTeNbHAas pOJIb OTBOJAUTCA XHMHYECKOMY 3SKCIIEPUMEHTY:
MIPOBE/ICHUIO TPAKTHUECKUX M JTa0OpaTOpHBIX paboT, OMMCAHHMIO PE3YNIbTATOB YYCHHYECKOTO
HKCIEPUMEHTA, COOJIIOJICHUIO HOPM U MpaBUJI O€30MacHON paboThl B XUMUUECKOM J1abOpaTOpHH.
Peanuszanus ganHol nporpaMmbl B mpolriecce OOy4eHHs MO3BOJIUT OOYYaroIIMMCSl YCBOUTD
KIJIFOYEBBIE XUMUYECKUE KOMIICTCHIIUU U TIOHATH POJIb U 3HAYECHUE XUMHUU CPEIU APYTUX

HayK O IPHUPOJE.

W3yuenune npeamera «XuMHS» B 4acTH (OPMHPOBAHUS Yy OOYHYAIOUIMXCS HAYyYHOTO
MHUPOBO33PEHHUS, OCBOEHMsI OOLIEHAYYHBIX METOJO0B (HAOIIOJEHHE, U3MEPEHUE, IKCIIEPUMEHT,
MOJIETUPOBAHUE), OCBOCHMSI IPAKTUYECKOIO IPUMEHEHUS Hay4YHBIX 3HAHUN OCHOBAaHO Ha
MEXIPEIMETHBIX CBS35X ¢ mpenMeramu: «buonorus», «I'eorpadus», «Hcropus»,

«JIutreparypa», «Marematuka», «OCHOBbI 0€30MaCHOCTH  KHU3HEICATEIBLHOCTH,
«Pycckuii s13b1k», «PU3nKa», « IKOJIOTUNN.

IlepBoHaya/IbHbIE XMMUYECKHE TOHSITUSA

IIpenmer xumuu. Terma u BemecTBa. OCHOBHBIE METOMABI IO3HAHUA: HaOIIOJEHUE,
HU3MEPCHUE, DKCIICPHUMCHT. dusnuecke U XUMHYECKHE SABJIEHUSA. YHCTEIE BCIIECTBAa U CMCECH.
CrniocoOb1 pazaenenus cmeceid. Atom. Mosekyna. XUMHUECKUH 371€MeHT. 3HaKH XMMUYECKUX
aneMeHTOB. [IpocThie W CHOXKHBIE BelleCTBA. BaJleHTHOCTh. 3aKOH ITOCTOSIHCTBA COCTaBa
BemecTBa. Xumudeckue ¢opmynsl. HMuaekcel. OTHOCUTENbHAas aTOMHAs W MOJEKYIspHas
Maccel. MaccoBasi 1011 XUMHYECKOTO AJIEMEHTAa B COCAMHEHHUH. 3aKOH COXPAHEHHUS MaccChl
BelecTB. XuMmudeckue ypaBHeHHS. KoaddunuenTtsl. YcioBus M NpU3HAKU MPOTEKAHUS
XMMHYECKUX peakiui. Mosib — eIMHUIIA KOJIMYECTBA BellecTBa. MosipHas macca.

Kucaopoa. Boxopon

Kucnopon — xumuueckuil simeMeHT W mpoctoe BemectBo. O30H. CocraB BoO3ayXa.
dusnueckue M XMMHUYECKHE CBOMcTBa Kucimopoga. [lomyueHne W MpPUMEHEHHE KHCIOPOJa.
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TensioBoii dppexkT xumuyeckux peaxkuunid. [TonsaTre 00 PK30- U PHIOTEPMHUUECCKUX PEAKITHIX.
Bonopoa — xuMuyeckuii 3JEMEHT U MPOCTOE BelecTBO. DU3NUECKUE U XMMUYECKUE CBOMCTBA
Bogopoja. [lomyuenue Bogopona B iaboparopuu. [lomydyeHue Bomopoaa B MPOMBIILIEHHOCTH.
[Tpumenenue Bogopoaa. 3akoH ABoraapo. MossipHslii 00beM razoB. KauecTBeHHbIE peakIiy Ha
razoo0pasHble BellecTBa (KUCIOpoad, Boaopoa). O0beMHbIe OTHOIICHHS Ia30B MPU XUMUYECKHX
peaxkuusx.

Bona. PacTBopsbi

Bopna B mpupozne. Kpyrosopor Boas! B npupoje. Pusndeckue 1 XMMUYECKUE CBOWCTBA
BoJbl. PactBophl. PacTBOprMOcCTh BemecTB B BoAe. KonnenTpauus pactBopoB. MaccoBas 10is
PacTBOPEHHOIO BEIIECTBA B PACTBOPE.

OcCHOBHBIE KJIaCChI HCOPTAHMYECKUX COeIMHEeHUI

Oxcunel.  Knaccuduxamms. Homenknarypa. ®Duswueckue  CBOWCTBA  OKCHJIOB.
Xumuueckue cBoiicTBa OkcuaoB. [lomydueHne u npuMeHeHHe OKcHIOB. (OCHOBaHUS.
Knaccudpukanus. Homenknatypa. ®@usnueckue cBoiicTBa ocHoBaHMU. [lomyueHne OCHOBaHHIA.
XUMHYECKHE CBOMCTBAa OCHOBaHWU. Peakmus nHelTpanmuzanmuu. Kucnorel. Knaccuduxanmus.
Homenkiarypa. ®usnueckue cBolcTBa KHCIOT. [lodmydyeHme W IpUMEHEHHE KHCIOT.
Xumuueckue cBoicTBa Kuciaot. MHaukaropel. 3MeHeHne OKpacku MHAMKATOPOB B Pa3IMYHBIX
cpenax. Comu. Kmaccudukanus. Homenknarypa. ®dusnyeckue cBoiictBa coneil. [lonyuenue u
MIpUMEHEHUE cosiel. XHMMHYECKHE CBOMCTBa cojiel. ['eHeTnueckas CBs3b MEXIY KiaccaMu
HeopraHuyeckux coeanHeHuit. [lpodiema 0e30MacHOro UCTIOIB30BAHMS BEIIECTB U XUMHUYECKUX
peaklMii B MOBCEIHEBHOM KU3HU. TOKCHUUHBIE, TOPIOUKE U B3pbIBOONACHBIE BellecTBa. briToBas

XUMHUYECKAsi TPAMOTHOCTb.

Crtpoenue aroma. Ilepmoanyeckuii 3aK0H U NMEPUOANYECKAA CHCTEMAa XHMHYECKHX
sieMenToB /.. MeHaeneeBa

Crpoenue aroma: s1po, >HEpreTudyeckuid ypoBeHb. CocTaB sapa aToma: IPOTOHHI,
HeuTpoHsl. M3oronsl. Ilepmoguueckuii 3akon .M. Menneneesa. Ilepmoanueckas cucrema
xumudeckux anemeHToB J[.M. MeHnneneeBa. @uU3MUECKH CMBICI aTOMHOTO (TIOPSIKOBOIO)
HOMEpa XMMHUYECKOIO 3JIEMEHTa, HOMepa TpyNNbl U IEpUOAa IEPUOJUYECKON CHUCTEMBI.
CrpoeHne »SHEpPreTMYECKHX YpPOBHEW aroMoB MepBbIX 20 XMUMHMYECKHX  DJIEMEHTOB
nepuoanueckoi cuctemsl JI.MI. MenneneeBa. 3aKkOHOMEPHOCTH W3MEHEHHUs CBOMCTB aTOMOB
XUMHUYECKHUX JJIEMEHTOB M UX COECIMHEHUN Ha OCHOBE IOJIOKEHHUS B NEPUOJUYECKON CHCTEME
J.. Menneneesa u crpoenus atoma. 3Hauenue [lepuoauyeckoro 3akona JI.1. Menpeneena.

Crpoenne BemecTs. XuMn4yecKas CBA3b

DNeKTPOOTPULATENILHOCTh ATOMOB XMMHUYECKHX JIeMEHTOB. KoBajieHTHas XUMHUYeCcKas
CBSI3b: HeNoJsipHas M nossgpHas. [loHsTHE 0 BOAOPOAHON CBSI3M M €€ BIMSHUU Ha (pU3UYECKue
CBOWCTBA BEIIECTB Ha npumepe BoAbl. HMoHHas cBsA3b. MeTammueckass CBS3b. |HIIBI
KPUCTANIMYECKUX PELIETOK (aTOMHas, MOJIEKYJIsIpHAs, HOHHAs, METaJUIN4YecKas). 3aBUCUMOCTh
(u3MYECKUX CBOWCTB BEUIECTB OT THIIA KPUCTAIIIMYECKON PELIETKH.

XMMHYECKHE PeaKIHU

[lonaTne o ckopocTH XHMMHUYECKOW peakuuu. DakTopbl, BIUAIOIIHKE HA CKOPOCTh
xuMudeckoi peakuuu. ITonarue o kxatanmuzatope. Kiaccudukanus XUMHUECKHX peakuil 1o
pa3IMYHBIM TMPU3HAKAM: YUCIY M COCTaBY HCXOJHBIX M IOJYYEHHBIX BEIECTB; M3MEHEHUIO
CTENEHEN OKHMCIIEHUS aTOMOB XUMHUUYECKUX AJIEMEHTOB; MOTJIOLIEHUIO WU BBIACIEHUIO SHEPTUN.
DIEKTpONUTHYECKAsT JUCCOLMANUs. OJIEKTPOJIUTBI M HEIeKTpoiauTel. Monbsl. Kartnonsl u
aHMOHBl. Peakuuum HOHHOTO oOMeHa. YCIIOBHS MpPOTEKaHWs peakUWid HOHHOTO OOMEHa.
DJIEKTPOJIMTUYECKAS] JUCCOUMAMA KHCJIOT, IMenoded u  coned. CTeneHb OKHUCIEHHUS.
OmnpeneneHne CTENEHW OKHUCIEHUS aTOMOB XHMMUYECKHX DJIEMEHTOB B  COEJUHEHMSX.
Oxucinurens. BocctanoBuTens. CylIHOCTE OKACIUTENBHO-BOCCTAHOBUTENIBHBIX PEAKIUH.

Hemerajuisl IV — VII rpynn 1 ux coequHeHus

[TonoxkeHne HeMETAINIOB B MEPUOJMYECKONW CHCTEME XUMHUYECKHX dnemeHToB .M.
MenneneeBa. O0mmue cBOWCTBa HEMETAJUIOB. ['amoreHsl: GU3NUYeCKUe U XUMHUECKUE CBOMCTBA.
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CoenuHeHHs TallOTEHOB: XJIOPOBOJOPOJ, XJIOPOBOJOpOAHAas Kuciora u ee conu. Cepa:
¢usnyeckue U XuMudeckue cBoiictBa. COEAMHEHUS Cephbl: CEPOBOJOPOJ, CYIb(UIBI, OKCHIBI
cepbl. CepHasi, CepHHUCTass U CEPOBOJIOPOAHAS KHCIOTHI M UX COJUM. A30T: (u3nueckue u
XuMu4eckne cBorictBa. Ammuak. Conmu amMmmoHus. OKCUABI a30Ta. A30THAsE KUCIIOTAa U €€ COJIH.
®dochop: pusnueckue n xumuyeckue cpoiictBa. Coemnuaenus docdopa: okcua docedopa (V),
oprodochopHass KHCIOTa W €€ CONH. YTiepod: (u3Mveckne W XUMHUYCCKHUE CBOHCTBA.
AmnoTponus yriaepoja: anmas, rpadut, kapouH, ¢ysuiepensl. CoeluHEHUsT yriaepoaa: OKCUIbI
yraepoja (I1) u (IV), yronbHas kucinora u ee conu. Kpemuuit u ero coeiuHeHusl.

Metaniabl M UX COeIMHEHU S

[lonoxkeHne MeTaulIOB B NEPUOJUYECKOM CHUCTEME XUMHUYECKHX 3ieMeHToB [[.1.
MenpeneeBa. Mertamisl B MpUpoAe W oOmme crnocoObl ux mnoiydenus. O6mue ¢uznyueckue
cBoicTBa MerayuioB. OOmIMe XWMHUYECKHWE CBOMCTBA METAJUIOB: PEAKIUH C HEMETaJlIaMH,
KHCIIOTaMHU, COJISIMHU. DIEKTPOXUMHUUECKHUM psii HanpsbKeHui metamioB. Lllenounbie MeTamisl U
ux coeaunenus. lllenouno3emMenbHble METAIIBI U UX COSAMHEHUs. AMOMUHUI. AMPOTEpPHOCTH
okcuaa u ruapokcuna amomunus. Kenezo. CoenuHeHUs Kelle3a M MX CBONCTBA: OKCHUIBL,
ruapokcubl U comu xxenesa (11 u I1I).

IlepBoHaya/ibHbIE CBe/IeHUsI 00 OPraHUYeCKUX BellecTBax

[lepBoHaUYaIbHBIE CBEICHUS O CTPOCHUHU OPraHMYECKUX BEIIECTB. YTIECBOJOPO/IBI: METaH,
9TaH, STWIeH. ICTOYHHUKY YTIIeBOAOPOIO0B: MPUPOIHBIIA ra3, HEQTh, Yrob.

Kucnopoaconepkamue  CO€IUHEHHUSA:  CHOUPTHI  (METAHOJ, ATAHOJ, TIJIMLEPHUH),
KapOOHOBBIE KUCIIOTHI (YKCYCHAsl KUCJI0Ta, aMUHOYKCYCHAsi KMCJIOTa, CTEApUHOBAsI U OJIEMHOBAs
KHUCJIOTHI). bHonornyecku BajkHbIE BEIIECTBA: OKUPBI, TJIOKO3a, OCNKH. XUMHUYECKOe
3arpsi3HEHUE OKPYIKAIOLIEH CPeibl U €ro MOCIEICTBUS.

TunbI pacYeTHHIX 32/12Y4:

Brrauciienue MaccoBOil 10T XUMHUYECKOTO AJIEMEHTA 10 (hOpMYJIe COCTUHEHUSI.

VYcranoBnenue npocrteiied (GopMyibl BelIECTBa 10 MAacCOBBIM JIOJIIM XHUMHUYECKUX
3JIEMEHTOB.

BbluuciieHuss Mo XMMHUYECKUM YPaBHEHHUSM KOJMUYECTBA, 00bEMa, MACcChl BEIIECTBA IO
KOJIMYECTBY, 00bEMY, MacCe pEareHTOB WIN MTPOJYKTOB PEAKIIH.

Pacyet MaccoBoO# JOJIM pacTBOPEHHOTO BELIECTBA B PACTBOPE.

IIpumepHbIe TEMBbI IPAKTHYECKUX PadoT:

JIaGopatopHoe oOoOpyJoBaHME W TpHEeMbl oOpaiieHus ¢ HUM. [IpaBmia Ge3omacHoH
paboThl B XUMUYECKOH J1ab0opaTOpUH.

Ouncrka 3arpsA3HEHHOM NOBapeHHOW conu. IIpu3HaKM MpPOTEKaHHA XUMHYECKHX
peakuuii. [lonydyeHne Kucinopona u u3ydeHue ero cBoucTB. [loyyeHne Bogoposa v M3ydeHHe
€ro CBOMCTB.

[Ipurorosnenue pacTBOPOB € ONPEAEICHHON MAaCCOBOU J10JIEW PAaCTBOPEHHOTO BEIIECTBA.

Pemenne skcniepuMeHTaNbHBIX 3a7ad MO0 Teme «(OCHOBHBIE KJIACCHI HEOPTaHUYECKUX
COCIMHEHUI.

Peakiiun noHHOTO OOMEHA.

KauecTBeHHble peakuuu Ha HOHBI B pacTBope. llomyuyeHue amMmmuaka M U3ydy€HHUE €ro
cBoicTB. [losydeHne yriekucioro rasa U U3y4eHHe €ro CBOMCTB.

Pemenne skcnepumeHTanbHbIX 3a1ad 1o teMe «Hemeramner IV — VII rpynn m nx
COCIMHEHUIN.

Pemenne »skcrepuMeHTanIbHBIX 3a7ady 1Mo TeMe «MeTaasl M HUX COEIUHEHUS».



Pa3nen 1. TemaTuyeckoe niiaHUPOBaHUE ¢ YKA3aHHEM KOJIHYeCTBA YaCOB,

OTBOJAUMBIX HA OCBOEHHE KAXKI0il TeMbI

8 KVIACC
Ne IIpumeyanue
Ne | n/m Koa- (ucmosib30BaHMe
Tema ypoka BO
nm| B odopynoBanus Touku
4yacoB
TEeMe pocra)
IlepBoHauya/JbHbIe XUMHYECKUE MOHATHUS (254)
1 1 [Ipeamer xumun. Temna u BemecTsa. 1
OcHOBHBIE METOBI TTO3HAHUS:
HaOII0IeHUE, U3MEPEHUE, SKCIICPUMEHT.
2 2 | IlpakTrueckas padota Nel. JlaGopaTopHoe 1 udposas 1aboparopust
o0opyIoBaHUE U MPUEMBI 0OpAIICHUS C RELEON
HuM. [IpaBuna 6e3omacHoi pabOTHI B Hudposoii gaTunk
XUMHUecKol 1abopatopun. CTpoeHue TEMIIEpaTyphl
TJIAMEHHU. CnupToBKa
Cgeua.
3 3 | Ousnueckue U XUMHUYECKHUE SBICHUS. 1 JlaTyrk TeMiepaTypbl
J1/2 «BplclIeHHEe U MOMIONICHUE TeIIa —
MIPU3HAK XFM. PEAKITHI
4 4 Yuctele BemecTBa U cMecd. CriocoObl 1 JaTuuk
paznenenus cmeceit JI/o «Onpenenenne RJIEKTPONPOBOJHOCTH
BOJIOITPOBOHON U IUCTUILTUPOBAHHOMN
BOJBDY
5 5 | llpaktuueckas padborta No2. Ouncrka 1
3arpsAI3HEHHOW ITOBAPEHHOM COJIH.
6 6 | Atom. Monekymna. 1
7 7 | XUMUYECKHM 2JIEMEHT. 3HaKW XUMHUUYECKUX 1
AJIIEMEHTOB
8 8 | IIpocTsie U CIIOKHBIC BENIECTBA. 1
9 9 | BaneHTHOCTh 1
10 | 10 | 3aKOH MOCTOSHCTBA COCTaBa BEIIECTRA. 1
11 | 11 | Xumuueckue popmynsl. IHIEKCHI. 1
12 | 12 | OTHOcHTeNbHAs aTOMHAs U MOJIEKYIIIpHast 1
MAaccChl
13 13 | MaccoBas qoisa XMMHUYECKOT0 DJIEMEHTA B 1
COCITUHEHHH.
14 | 14 | BeluuciaeHre MacCOBOW JOJIH XUMUYIECKOTO 1
aJeMeHTa 1o GopMyIie COSTUHEHUS.
15 | 15 | YcranoBnenue npocreiiieit popmyibl 1
BEIECTBA IT0 MACCOBBIM JIOJISIM
XUMHYECKHUX DJIEMEHTOB.
16 16 | MaccoBas qoisa XMMHUYECKOT0 DJIEMEHTA B 1
COCTUHEHUHT
17 | 17 | 3akoH COXpaHEHHS MACChI BEIECTB. 1 BECBI TEXHOXUMHYECKHE
JIeMOHCTpallMOHHBIN YKCIIEPUMEHT. «3aKOH WJIY DJIEKTPOHHBIE; CBEYA;
COXPAHEHHUS MACChI BEUIECTBY kos0a riockogoHHas 250
MJT; JTIOJKKA JUTSI COKUTAHUS
BEIIICCTB
18. | 18. | Xumuueckue ypaBHeHUs. KoadduineHTsr. 2
19 | 19




20

20

VYcnoBust ¥ IpU3HAKH MPOTEKAHUS
XUMHYECKUX PEaKIIUH.

21

21

IIpakTnueckas padora Ne3. [Tpusnaku
IIPOTEKAHUS XUMUYECKUX PEAKIUH.

22

22

Mouib — eaMHMIIA KOJIMYECTBA BEILECTBA.
MousipHas macca.

23

23

MousipHast macca.

24

24

Konrtponsnas padora Nel o teme
«[lepBoHaUaNbHBIE XUMUYIECKUE ITOHATHS

25

25

BbruuciieHus o XuMH4eCKUM YpaBHEHUSIM
KOJINYECTBA, 00bEMa, MacChl BELECTBA 10
KOJINYECTBY, 00BEMY, MAaCCEe PEareHTOB WU
IIPOJYKTOB PEAKIUU.

Kucaopoa. Bogopon (94)

26

Kucnopoa — XxuMu4eCcKkuii 3JIEMEHT U
npocroe BeuiectBo. O30H. CocTaB Bo3ayXa.

27

du3nuecKkue U XUMHUYECKUE CBOMCTBA
KHCIOPO/a.

28

[Tonyyenue u npUMeHEHUE KUCIOPOAA.

29

[IpakTuueckas padota Ne4. [Tomyuenue
KHUCJIOPOAA U U3YYEHHE €ro CBOMCTB.

30

Bogopon — xuMrudeckuil 3JEMEHT U
npocroe Beuectro. [lonydyenue Bogopoaa B
naboparopuu. [Tonmyuenue Bogoponaa B
MIPOMBIIIUIEHHOCTH.

31

®du3nuecKue U XUMHUYECKUE CBOMCTBA
Bojopoa. [Ipumenenue Bogopoa.
KavecTBeHHbIE peakiuu Ha ra3000pa3Hble
BelecTBa (KUCIOPOI, BOAOPO).

32

[TpakTuueckas padora Ne5. IToixyuenue
BOZIOPOJIa ¥ U3YYEHUE €TI0 CBOMCTB.

33

3akoH ABorajpo. MomsipHblif 00beM ra3oB.
OObeMHbIE OTHOIIEHHUS Ia30B MPU
XUMHUYECKUX PEaKIHUsIX.

34

Brluncienus no XuMHYECKUM YPaBHEHUAM
KOJINYECTBA, 00bEMa, MacChl BELECTBA 1O
KOJINYECTBY, 00bEMY, MAaCCE PEAreHTOB UJIH
IIPOJTYKTOB PEAKIIUH.

Bonaa. PacTtBopsl. (S4)

35

Bona B mpupoae. KpyroBopor BojsI B
npupone. PU3nvecKre U XUMUUECKHE
CBOMCTBA BOJBI. /[eMOHCTpaIliMOHHBIN
9KCIIEPUMEHT .

«Pa3noxeHne BOJIbI JIEKTPUYECKUM
TOKOM.

npubop s ONBITOB C
AIIEKTPUUECKUM TOKOM;
WCTOYHUK MTOCTOSIHHOTO
TOKa: MPOOUPKH — 2 IIT. ,
MPOHYMEPOBAHHEIE;
JTYYMHKA; CIIMPTOBKA,
POOKH — 2 TIT, TUHIIET.

36

PactBOpsl. PacTBOpUMOCTE BELIECTB B BOJIE.
KonuenTpanus pactsopos. Maccosast nomist
PacTBOPEHHOIO BEILIECTBA B PACTBOPE.

37

Pacuet maccoBoil 1011 paCTBOPEHHOTO
BEILIECTBA B PACTBOPE.




21

21

[TpakTrueckas padota Ne3. [Ipusnaku
MPOTEKAHUS XUMUYECKUX PEaKIUil.

22

22

Mouib — eMHMIIA KOJIMYECTBA BELLECTBA.
MognsipHast macca.

23

23

MogsipHast macca.

24

24

Konrponsnas padora Nel o teme
«HepBOHa‘-IaJIBHBIe XUMHNYCCKHUEC ITIOHATHA

25

25

Boruucienust no XuMU4eCKUM YpaBHEHUSM
KOJIM4YECTBa, 00beMa, Macchl BEIIECTBA IO
KOJINYECTBY, 00BEMY, MACCE PEAreHTOB HITH
MIPOJYKTOB PEAKIUU.

Kucaopoa. Bonopona (94)

26

Kucnopon — XxuMrU4eCcKuil 3JIEMEHT U
npoctoe BemiecTBo. O30H. CocTaB Bo3ayXa.

27

duznyeckre U XUMHUECKHE CBOIICTBA
KHUCJIOpO/Ja.

28

HOJ'Iy‘lCHI/IC U IIPUMCHCHHUC KHUCJIOpOaa.

29

[IpakTuueckas padota Ne4. [Tomyuenue
KHCJIOPOJAA U U3YYEHHE €r0 CBOICTB.

30

Bomopon — XuMu4eckuii 3JeMEeHT U
npoctoe BeniecTBo. [lonydyenue Bogopoaa B
nabopatopuu. [lomydenue Bogopozaa B
TIPOMBITIICHHOCTH.

31

du3nyeckre 1 XUMHYECKIE CBOMCTBA
Bogopona. [IpuMeHenue Boioposa.
KauecTBeHHBIC peakiuu Ha ra3000pa3HbIe
BelecTBa (KKCIOPOI, BOJAOPO).

32

[IpakTuueckas padota Ne5. [Tomyuenue
BOJIOPOZIA M U3y4EHHUE Er0 CBOMCTB.

33

3akoH ABorajipo. MossipHbIi 00BbEM ra3oB.
OObeMHbIE OTHOIIEHHUS Ia30B MPU
XUMHUYECKHX PEaKIUsX.

34

Boruncnenus no XuMMYECKUM ypaBHEHUSIM
KOJINYeCTBa, 00beMa, MacChl BEIECTBA MO
KOJIMYECTBY, 00BEMY, MAacCe peareHToB WIn
ITPOJYKTOB PEAKIUH.

Bopa. PacTBopsbl. (54)

35

Bona B mpupoae. KpyroBopor BojsI B
npupozae. PU3nN4ecKue 1 XUMUYECKUE
CBOKMCTBA BOABL. JIeMOHCTpAallMOHHBIN
SKCIEPUMEHT .

«Pa3yoxeHne BOAbI IEKTPUUECKUM
TOKOM)).

npubop AN ONBITOB €
ANMEKTPUICCKUM TOKOM;
HCTOYHHK ITOCTOSTHHOT'O
TOKa: MPOOUPKH — 2 TIT. ,
MPOHYMEPOBAHHBIE;
JTYYUHKA; CIIUPTOBKA,
MpOOKKU — 2 IIT, TUHIIET.

36

PacTtBOpBI. PacTBOpUMOCTB BEIIECTB B BOJIE.
Konuenrtpanus pactBopoB. MaccoBas 1015
pacTBOPEHHOT'O BEIIECTBA B PACTBOPE.

37

PacueT MaccoBoii 10J11 paCTBOPEHHOTO
BEIIIECTBA B PACTBOPE.

11




38 4 | IIpaktuueckas padora Ne6. [Ipurororienue 1
PacTBOPOB € OIPENEIEHHON MacCOBOM
JI0JIEH paCTBOPEHHOTO BEHIECTBA.
39 5 | KonTpoasHas pabota Ne2 o teme 1
«Kucnopoa. Bonopoa. Bonay.
OcHOBHbBIE KJIACCHI HEOPTAaHNYECKUX coeTuHeHuii (174)
40 1 | Okcugsl. Knaccudukanus. Homenknarypa 1
41 2 | ®u3nYecKue CBOMCTBA OKCHIOB. 1
XHUMHUYECKHE CBOMCTBA OKCUJIOB.
42 3 | IlomydeHue v mpuMeHEHNUE OKCHIOB. 1
43 4 OcnoBanus. Knaccudukanms. 1
Howmenxkiarypa
44 5 | ®usnyeckue cBOWCTBAa OCHOBaHMIA. 1
[Tonydyenue ocHOBaHMIA.
45 6 | XumMuveckue CBOMCTBA OCHOBAHUH. 1 Hudposas nabopaTopust
JlaboparopHbIii onbIT . «OCHOBAHMS . RELEON
Peakuus HelTpanuzanum» udposoii pH. mraTus ¢
32KUMOM; TISITh
XMMHUYECKHX CTakaHOB (25
MJ1); IPOMBIBAJIKA.
46 7 Kucnorel. Knaccudukanms. 1
Homenknarypa. ®usudeckue cBOHCTBa
KHCIIOT.
47 8 | [lonydeHue u nmpuMEeHEHHE KUCIOT. 1
48 9 | Xumudeckue CBOMCTBa KUCIIOT. Peakius 1
HEUTpanru3alum.
49 | 10 | Ungukaropsl. i3MeHEHHE OKpACKH 1
WHMKATOPOB B PA3JIUNYHBIX CpPE/Iax.
50 | 11 | Comu. Kmaccuduxanus. Homenknatypa. 1
Du3nYECKUE CBOMCTBA COJIEH.
51 | 12 | [HomyuyeHue M MPUMEHEHHE COJIEH. 1
52 | 13 | Xumuueckue CBOMCTBA COMNEH. 1
53, | 14, | I'enetmdeckast CBSI3b MEXY KIIaCCaMH 2
54 | 15 | HEOpraHMYECKUX COEIUHEHUH.
55 | 16 | [Ipaktuueckas pabota Ne7. Pemenue 1 udposas nabopaTopus
9KCIIEPUMEHTAJIBHBIX 3a/a4 110 TEME RELEON
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX [udposoii pH. mratus ¢
coequHeHmI. «Omnpenenenue pH 32KUMOM; TISITh
pacTBOPOB KUCIIOT U LIEIOYEH) XUMHAYECKHX CTaKaHOB (25
MJT); TPOMBIBAJIKA.
56 | 17 | KonrpombHas padora Ne3 mo Teme 1
«OCHOBHBIE KJIaCChl HCOPTAHUYIECKUX
COCIMHECHUI.
Crtpoenue atoma. [leproanyeckuii 3aK0H U NepPUOAUYECKAA
cucremMa xumudeckux djiemenToB JI.A. MenaeneeBa (54)
57 1 | Crpoenue aToma: s1po, SHEPTETHYESCKUN 1
ypoBeHb. CocTaB siJipa aToMa: MPOTOHBI,
HEUTpOHBI. M30TONHI.
58 2 | Ilepuoamueckas cUCTEMa XUMHUYIECKHIX 1
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anemenToB /.M. MenneneeBa. duznueckuii
CMBICJI aTOMHOTO (IIOPSIIKOBOI0) HOMEpa
XUMHUYECKOT'0 JIEMEHTA, HOMEpa rPyIIbl U
MEpUOJIa IEPUOJUYECKON CUCTEMBI.

59

w

[Tepuonuueckuii 3akon JI.11. Menneneena.

60

CTpoeHue YHEPreTUYECKUX YPOBHEH
aTOMOB TepBbIX 20 XUMHYECKUX IJIEMCHTOB
nepuonyeckoit cucremsl J. 1.
Menpeneena.

61

3aKOHOMEPHOCTH U3MEHEHMS CBOWCTB
aTOMOB XMMHUYECKHX DJIEMEHTOB U UX
COCIMHEHUI Ha OCHOBE II0JIO’KEHUS B
nepuoanudeckon cucreMe .M. Menneneesa
U CTPOCHMS aToMa. 3Ha4CHUE
IIepuonnueckoro 3akona J[.1.
Menneneesa.

CrtpoeHnue BemecTB. XMMH4YECKas CBA3b (44)

62

1

MNonuas cBA3b.

63

2

DNEKTPOOTPULIATEIIBHOCTh ATOMOB
XUMHUYECKHX IeMEeHTOB. KoBaneHTHas
XMMHMYECKas CBA3b: HEMOJAPHAsA U
nossipHast. [IoHATHE 0 BOZOPOIHOM CBA3U U
ee BIMSHUU Ha (pu3nyecKkue CBOWCTBa
BEILIECTB HAa IPUMEPE BOJIBI.

64

w

MerTannuueckas CBSI3b.

65

Tunel KPUCTAIIMYECKUX PELIETOK
(aToMHast, MOJIEKYJISIpHASI, MIOHHAS,
MeTaJn4eckasi). 3aBUCUMOCTh (PU3HUECKUX
CBOWCTB BEIIECTB OT TUMA
KPUCTAJUIMYECKOU perieTku. PuHaHcoBas
rpaMOTHOCTb. JIeMOHCTpallMOHHBIN
JKCIEepUMEHT. «TeMneparypa IiaBJIeHus
BEIIECTB C PA3HBIMHU TUIIAMH
KPUCTAJUIMYECKUX PELIETOK

udposas 1aboparopust
RELEON

udposoii gaTunk
TEMIIEPATYPHI TUIATHHOBHIN;
JATYUK TeMIIepaTypbl
TepMONIapHbIN

Xumuyeckue peakunu (34)

66

Crenens okucienus. Onpeaenenue
CTEIIEHU OKUCIICHUS aTOMOB XUMHUYECKUX
3JIEMEHTOB B COEIUHEHUIX.

67

Oxkucnurens. BoccranoBUTEb.

68

KonrtponsHast pabota Ne4 o teme
«Ctpoenune aroma. lleproanuecknii 3akoH
J.11. MenneneeBa. CTpoeHME BELIECTBAY

IHoBTOpEeHue (24)

69,
70

1,2

[ToBTOpEeHune
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9 kjaacce

Ne IIpumeyanue
Ne | n/n Koa- (ucrosib30BaHue
Tema ypoka BO
nm| B obopynoBanus Touku
TeMe Hacon pocra)
XuMnuyeckue peakuuu(24)

1 1 | Crenensb okucneHusi. OKHCIUTENb. 1
Boccranosurens

2 2 | CymHOCTh OKHCTUTEIbHO-BOCCTAHOBUTEIHHBIX 1
peaKuuid.

Kucaopoa. Bogopon (14)

3 1 | TeruoBo# >PPEeKT XUMUIECKUX PEaKIUil. 1 Hudposas
[TonsaTne 06 3K30- U HHIOTEPMUUYECKUX nabopaTopus
peakuusx. JleMOHCTpalMOHHBIN SKCIIEPUMEHT. RELEON
«TennoBoit 3¢ ekt pacTBOPEHUs BEILIECTB B Hudposoii natunk
BOJIE» TEMIIEPaTyphI

IJIATUHOBBIN
Xumudeckue peakiuu (94)

4 1 | IloHATHE O CKOPOCTH XUMHUYECKOHN PEaKIUH. 1 Hudposas
@DaKTOpBbI, BAUSIOIINE HA CKOPOCTh XUMHUYECKON nabopaTopus
peakuu. [loHsaTue o karaauzarope. RELEON
JIeMOHCTpallMOHHBIN ONBIT. «V3ydeHne BIusSHUS Hudposoii natumk
pa3nu4HbIX (PaKTOPOB TeMIIepaTyphl
Ha CKOPOCTb PEAKIIMH» IUIATUHOBBIN

5 2 | Kimaccudukanusi XMMAYECKHX PEaKIUii 1Mo 1
Pa3IMYHBIM IPU3HAKAM: YUCIY U COCTaBY
MCXO/IHBIX U MOJYYCHHBIX BEIIECTB; H3MEHEHUIO
CTETeHeH OKUCIIEHHUS] aTOMOB XUMHUECKUX
AJIEMEHTOB; TIOTJIONIECHHUIO WJIH BBIIEIICHUIO
SHEpIUH.

6 3 | DnekTpoauTHYecKas AUCCOLUALIHSL. 1

7 4 | DAEKTPOIUTHI U HEINEKTPOIUTHI. MIOHBI. 1 Hudposas
Karnons! u annonsl. JIabopaTOpHBIH OMBIT . naboparopus
«CunbHbIE U CI1a0bIe FTEKTPOITUTHI) RELEON

Hudposoit gaTunx
JIEKTPONPOBOAHOCTH

8 5 | DnekTpoiaMTHYecKas AUCCOLHUAIHs KUCIOT, 1
LIEJI0YEHN U COTIEH.

9 6 Peakmun nonHoro ooMena 1

10 7 | YcnoBus NpoTEKaHUs peakiuii HOHHOTO 1
oOMeHa.

11 8 | Ilpaktuueckas padota Nel. Peakiinu noHHOTO 1 Hudposas
oOMeHa. nabopaTopus

RELEON
Hudpooii gatuuk
AJIEKTPOIPOBOHOCTH

12 9 | KonrponbHas pabota Nel mo Teme 1

«XUMHUYECKUE PEAKIITUN.
Hemertauasl IV — VII rpynn u ux coennnenus (264)
13 1 | IlonokeHue HEMETAIOB B IEPUOANYECKOI 1

CUCTEMEC XUMHNYCCKUX JJICMCHTOB I[I/I




Meunneneesa. O0mme cBONMCTBA HEMETAIIIOB.

14 2 | T'ajgoreHsl: pu3HUEeCKUE U XUMUUYECKHE 1
CBOMCTBA.
15, | 3,4 | CoenuHEHMS TAJIOTEHOB: XJIOPOBOIOPOI, 1
16 XJIOPOBOZOPOAHASI KUCIIOTA U €€ COJIH.
17 5 | Cepa: pusnueckue 1 XUMUYECKHE CBOKCTBA. 1
18 6 | CoenuHEHUS CEPHI: CEPOBOOPOI, CYIbDUIBI, 1
OKCH/JIBI CEpBI.
19 7 | CepHuctas ¥ CEpOBOJOPOAHAS KUCIOTHI U UX 1
COJIH.
20, | 8,9 | Cepnas kucinora. 1
21
22 | 10 | KontpomapHas pabota Ne2 mo Teme 1
«Hemeraiutb»
23 | 11 | A3oT: pusHuecKkue U XUMHUYECKUE CBOMCTBA. 1
24 | 12 | AMMuak 1
25 | 13 | Conu ammonus. JlabopaTOpHBIN OTIBIT. 1 Hudposas
«O06pa3oBaHue COJIeH aMMOHUS» naboparopus
RELEON
Hudpooii garuuk
AJIEKTPOIPOBOHOCTH
26 | 14 | [Ipakruueckas padora Ne2.Ilomyuenne ammuaka 1
Y U3y4YCHHUE €0 CBOWCTB.
27 15 | Okcunsl a3ora. 1
28, | 16, | A3oTHas KHCJIOTA U €€ COJH. 1
29 | 17
30 | 18 | ®ocdop: puznyuecKkre U XUMHUICCKHE CBOMCTBA. 1
31 | 19 | Coenunenus dpocdopa: okcun pocdopa (V), 1
optodochopHas KHCIOTa U €€ COJH.
32 | 20 | Yruepon: pusnyeckue U XUMHYECKHUE CBOMCTBA. 1
AnnoTponus yriepoja: anmas, rpaduT, KapOouH,
GbyiepeHsl.
33 21 | Coenunenus yriepoa: okcuasl yriaeposa (11) u 1
(V).
34 | 22 | CoemuHeHUs yriiepoja: yrojibHas KUCIOTa U e 1
COJIH.
35 | 23 | IIpakTtuueckas pabota Ne3. [lomyuenue 1
YIIIEKHUCIIOTO Ta3a M U3YYEeHUE €ro CBOMCTB.
36 | 24 | KpeMHWMii 1 ero COCIMHEHUSI. 1
37 | 25 | Ilpaktuueckas pabora Ned. Pemienue 1
AKCIIEPUMEHTATBHBIX 3334 110 TEME
«Hemeramne! IV — VIl rpynn u ux
COCIMHEHUIN.
38 | 26 | KontposnbHas pabota Ne3 mo reme 1
«Hemertaiutb»
Metajuibl M ux coequHenns (144)
39 1 [TonoxeHne MeTamIoB B IEPUOIUYECKON 1

CHUCTEME XUMUYECKuX 3eMeHToB J1.1.
Menpeneesa. O0miue ¢pu3nuecKre CBOMCTBA
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MeTauioB. GuHaHCOBAS T'paMOTHOCTb.

40 2 Mertasiel B Ipupoe U 00IIHE CIIOCOOBI UX 1
MOJTYYCHUS.
41 3 O01Me XUMHYECKHAE CBOMCTBA METAJLIOB: 1
peaKIuy ¢ HeMeTaJIaMH, KUCJIIOTaMH, COJISIMU.
42 4 | DIeKTpOXUMUYECKUH psiJ] HAIIPSHKEHUN 1
METaJLIOB.
43, | 5,6 | lllemo4Hble METAJUIBI K KX COCTHMHCHHUS. 2
44
45, | 7,8 | lllemoyHO3eMEIIbHBIC METAJLIBI M MX 2
46 COEINHEHUS.
47 9 | AIIOMUHMIA. 1
48 10 | AmdoTepHOCTh OKCHA ¥ THIPOKCHAA 1
AJTFOMUHHSL.
49 | 11 | XKene3o. 1
50 | 12 | CoenuHeHwus xene3a U UX CBOMCTBA: OKCH/IBI, 1 Hudposas
ruapokcuanl i cou kenesa (1 u 111). nabopaTopus
Jlaboparophsrii oneiT N2 11. «Keneso. RELEON
OxucieHue xee3a BO BIaKHOM BO3TyXe» udpopoii gaTunk
JIaBJICHUS
51 | 13 | IIpaktuyeckas padora NeS. Pemenue 1
AKCIIEPUMEHTAIBLHBIX 33134 110 TeMe «MeTauTbl
U UX COEIUHEHHSN.
52 | 14 | KontpompHas pabota Ne4 o teme «MeTaiisl 1 1
UX COEIUHEHHSI
IlepBoHa4yasbHBIE CBeleHNsI 00 Oprannyecknx Bemecrnax (144)
53, | 1,2 | IlepBoHavanbHBIC CBEACHHS O CTPOCHUU 2
54 OpraHUYECKUX BEUIECTB.
55, | 3,4 | YrieBoaopobl: METaH, 3TaH. 2
56
57 5 VYTI1eBOIOPOIBI: STUJIEH. 1
58 6 | McTouHuKHM yrIeBOIOPOIOB: TPUPOIHBIH a3, 1
HE(Tb, yroib.
59 7 | Kucnopopaconepxaiiue COeIMHEHUS: CITUPTHI 1
(MeTaHOII, 3TaHOJ, TTTUIEPUH)
60, | 8,9 | Kucnopozacoaepskamiyue COSAUHCHUSL: 2
61 KapOOHOBBIE KUCIIOTHI (YKCYCHasl KUCIIOTA,
CTeapuHOBAs M OJICMHOBAsI KUCJIOTHI,
AMUHOYKCYCHasl KHCJIOTa).
62 10 | buonoruyecku Ba)KHbBIE BEIIECTBA: )KHUPHI. 1
63 | 11 | Buosoruyecku BaxkHbIE BEIIECTBA: IIFOKO3a. 1
64 | 12 | Buosornyecku BaXKHbIC BEIIECTBA: OCIKH. 1
65 | 13 | KontponbHas pabora Ne 5 «[lepBoHauanbHble 1
CBEJICHHS OPTaHMYCCKHUX BEIIIECTB.
66 | 14 | Xumuueckoe 3arpsisHEHUE OKPYKAIOLIEH Cpebl 1
U €rO MOCJIECICTBHS.
OcCHOBHBIE KJIACCHI HEOPTAaHUYECKUX COeUHEeHU (29)
67 1 | IIpob6iema 6e30macHOTO UCTIOJIb30BAHUS 1

BEUICCTB U XUMHNYCCKUX peaKHI/II\/’I B
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HOBCEIHEBHOU KU3HMU.

68 2 | TokcuuHble, TOPIOYHE U B3PHIBOOIIACHBIE
BellecTBa. bbIToBas XumMuueckasi rpaMOTHOCTb.
IHoBTOpeHue (24)
69, | 1,2 | IloBropeHue
70
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