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PaGouas nporpaMmma no XuMuu
B 11 kuacce (0a30Bblii ypOBeHb)
(1 yac B Hexemo / 34 yaca 3a ronx)
Pabowas mporpamma st 11 kiacca paccuMTaHa Ha M3Y4EHHHM XMMUU Ha 0a30BOM ypOBHE U
cocTaBlieHa Ha oCHOBaHWU aBTOpckoil mporpammbl O.C. T'abpuensaa (I"'abpuensa O.C. mporpamma Kypca
xumun Uit 10-11 kimaccoB o6meo0pa3zoBaTenbHBIX yapexkaeHui M: JIpoda).

INVIIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOT'PAMMBI 11O XUMHNN
HA BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUSA

JUYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBAHHS K pe3yJabTaTaM OCBOCHHS OOYUYAIOIIMMUCS MPOTpaMM
cpenHero o6iiero oOpa3zoBaHus (JIMYHOCTHBIM, METANPeIMETHBIM U MpeAMeTHbIM). HaydHo-meroanyeckoit
OCHOBOH JUTS pa3pabOTKH TUIAHUPYEMBIX PE3yIbTaTOB OCBOCHHS IIPOTPAMM CpEIHETro 00mero oOpa3oBaHUs
SIBIISICTCSI CHCTEMHO-/IESITEITbHOCTHBIH ITOIXO.

B cOOTBEeTCTBUHM C CHCTEMHO-IESTEIFHOCTHBIM TMOJXOJOM B CTPYKTYpE JUYHOCTHBIX DPE3YJIbTaTOB
OCBOGHHS TMpenMeTa «XWMHS» HAa YPOBHE CpeIHEero oO0IIero oOpa3oBaHUS BBIJACICHBI CIIEAYIOIINE
COCTaBJISOLIHUE!

OCO3HAaHUE OOYYAIONIUMHUCS POCCHMCKON TPaXXJAaHCKOW HMACHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSITEIFHOCTH M CAMOOTIPEIEIICHUIO;

HAJIMYHE MOTHUBAITUH K 00YUEHUIO;

I[eJICHAIPABJICHHOE Pa3BUTHE BHYTPEHHUX YOSKICHHUI JIMYHOCTH Ha OCHOBE KITFOUEBBIX IIEHHOCTEH H
HMCTOPUYECKUX TPAIUIINN 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCsl PYKOBOJCTBOBATHCSI B CBOCH JEATEIHHOCTH IIEHHOCTHO-
CMBICJIOBBIMH YCTAHOBKAaMH, MMPUCYITUMHU IETIOCTHON CHCTEME XHMHUYECKOTO 00pa30BaHus,

HaJIM4ue TPAaBOCO3HAHMS SKOJIOTMUYECKON KYJIbTYpPhl M CIOCOOHOCTHM CTaBUTh L€ U CTPOUTH
KU3HEHHBIC [IIaHbI.

JIn4HOCTHBIE PE3YyNbTaThl OCBOCHHUS MpeAMeTa «XHUMHsD JOCTUTAIOTCS B €IUHCTBE Yy4eOHOU U
BOCITUTATENILHOM NIE€ATENbHOCTH B COOTBETCTBHM C T'YMaHHUCTUYECKHUMH, COLMOKYIbTYPHBIMH, TyXOBHO-
HPaBCTBEHHBIMHU LIEHHOCTSMH M Hi€ajJaMH POCCUICKOTO TPakJaHCKOTO OOIIECTBa, MPUHATHIMU B OOIIECTBE
HOpPMaM{ U TMpaBWJIaMU MOBEIEHUS, CHOCOOCTBYIOIIMMH IIPOIECCAaM CaMOIO3HAHMS, CaMOPA3BUTHUS U
HPABCTBEHHOI'O CTAHOBJICHUS JTUYHOCTU O0yYaIOUTUXCS.

JIndHOCTHBIE pE3yabTaThl OCBOCHHS MpeaMera «XHUMHUS» OTpaxaroT cHOPMHPOBAHHOCTH OIBITA
MO03HABATEIbHON U MPAKTUYECKON AESITETbHOCTH OOYYaIOIIMXCs MO peau3allid MPUHATHIX B OO0IIecTBe
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpasKIaHCcKOro BOCIMTAHKS

OCO3HAHHUS 00YYAIOIIMMHUCA CBOUX KOHCTHTYIIMOHHBIX IpPaB U O0sI3aHHOCTEH, YBaXKEHUSI K 3aKOHY U
MIPABOTIOPSIIKY;

MIPEJICTaBJICHHS O COLIMATIBHBIX HOPMaX U MpaBUiIaxX MEKIUYHOCTHBIX OTHOLIEHUHN B KOJIJICKTHUBE;

TOTOBHOCTU K COBMECTHOW TBOPYECKOHW NEATEIBHOCTH MPH CO3/IaHUU YUYEOHBIX MPOEKTOB, PELUICHUH
y4eOHBIX U MMO3HABATEIbHBIX 3a/1a4, BHIOJIHEHUN XUMHUYECKUX IKCIICPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh W MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY W apryMEHTBhl APYTrUX MpH
aHaJlM3e pa3IUYHbIX BUJOB YUeOHOU e TEIbHOCTH;

2) NaTPHOTHYECKOr0 BOCIIUTAHMS

[[IEHHOCTHOTO OTHOIIEHHUS K UCTOPUYECKOMY U HAYYHOMY HACIIEJHIO OTEYECTBEHHON XUMUU;

YBOKEHUS K TMPOLIECCYy TBOPYECTBA B OONACTH TEOPUM M MPAKTUYECKOTO TPUMEHEHUS XUMHH,
OCO3HAHUS TOTO, YTO JOCTHKEHUS HAyKH €CTh pe3ylbTaT ATUTENbHBIX HAOIIOACHUN, KPOMOTIMBBIX
AKCMEPUMEHTAIbHBIX MIOUCKOB, TOCTOSTHHOTO TPY/Aa YUEHBIX U MPAKTUKOB;

MHTEpeca W TO3HABaTEeNbHBIX MOTHUBOB B TMOJYYEHMHM U TOCIEAYIOIIEM aHanu3e WH(OpManuu o
NEPEOBbIX JOCTHKEHUIX COBPEMEHHON OTEUECTBEHHOM XUMHUU;

3) IyXOBHO-HPABCTBEHHOT 0 BOCIIMTAHMSI:

HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBE/ICHHS;

CIOCOOHOCTH OLIEHUBATh CUTYyalluH, CBSI3aHHbBIC C XUMHYECKUMU SIBIICHUSIMH,
Y IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;



TOTOBHOCTHU OIICHUBATh CBOE MOBEJACHUE M MOCTYNKHU CBOMX TOBAPUILEH C MO3UILIMNA HPABCTBEHHBIX U
MIPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ITUX MMOCTYIKOB;

4) popMupoBaHUSI KYJIbTYPbI 3I0POBbSI:

MMOHUMAaHWS [IEHHOCTEH 30pOBOTO M Oe30macHoro obpas3a >KU3HH, HEOOXOJAUMOCTH OTBETCTBEHHOTO
OTHONICHHS K COOCTBEHHOMY (DM3HUECKOMY U TICUXUIECKOMY 37I0POBBIO;

coONroIeHNs TIpaBHJI 0E30MacHOTO OOpaIICHHsI C BEIIECTBAMH B OBITY, MOBCETHEBHOW JKM3HH U B
TPYAOBOM NEATEIBHOCTH;

MMOHMMAHMSI TEHHOCTH TpaBUJI HWHIUBUYATBHOTO M KOJUICKTUBHOTO O€30MacHOTO TOBEIACHUS B
CUTYALMSX, YTPOKAIOUIUX 370POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TOCIICJACTBHIA W HETPUSATHUS BPEIHBIX NMPUBBIYCK (YIIOTPEOJICHHS aKOTOJISI, HAPKOTHUKOB,
KYpEHUs);

5) Tpy/10BOr0 BOCIIMTAHUSI:

KOMMYHUKATUBHONW KOMIIETEHTHOCTH B Y4Y€OHO-HCCIIEIOBATEILCKOM JIEATEIbHOCTH, OOIECTBEHHO
MOJIE3HOM, TBOPUYECKOMN U APYTUX BUJIAX JIEATEITLHOCTH;

YCTAaHOBKHM Ha aKTHBHOE y4acTHE€ B PEIICHUM MPAKTUYECKHX 3a/7a4 COIMAIIbHOW HANpaBJICHHOCTH (B
paMKax CBOETO Kjlacca, IKOJIbI);

HWHTEpeca K MPAKTHYECKOMY H3YYEHHUIO TMPOQECCHil pa3IMyHOTO pOja, B TOM YHCJIE HAa OCHOBE
MIPUMEHEHHUSI PEIMETHBIX 3HAHUH 10 XUMUU;

YBaXEHUS K TPYAY, JIOASIM TPyJa U pe3yiabTataM TPYI0BOH ACSITEILHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBUIYAJILHOW TPAeKTOPUH OOpa3oBaHus, Oymayiei
npodeccun W peaNn3alid COOCTBEHHBIX KU3HEHHBIX IUTAHOB C YYE€TOM JIMYHOCTHBIX HWHTEPECOB,
CIOCOOHOCTEH K XUMUH, HHTEPECOB U OTPEOHOCTEH 00111eCTBA;

6) 3K0JIOrHYecKOro BOCIUTAHMS:

AKOJIOTUYECKH IIEIECO00pa3HOTO OTHOIIEHUS K MPHUPO/JIE, KaK MCTOYHHKY CYIIECTBOBAHUS XKU3HHU HA
3emiie;

MMOHUMAaHMS II00aIbHOTO XapaKTepa 3KOJOTHYECKUX MPOoOJIeM, BIUSHUS SKOHOMUYECKHX IMPOILIECCOB
Ha COCTOSIHME TTPUPOTHON M COLIMAIBHOM CpeIbl;

OCO3HAHHS HEOOXOJIUMOCTH HCIOJb30BAaHUS JOCTM)KEHUH XUMHUHM JJIs  PEIICHHsS BOIPOCOB
paIMOHAIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HENpPUATUA ACHCTBUH, NPUHOCAIIMX BpEI OKPYXKAIOIIEH NPUPOIHON cpele, yMEHUs
MIPOTHO3UPOBATh HEONArONPHUSATHBIE HSKOJIOTMYECKUE IOCIEACTBUS IMPEANPUHUMAEMbIX JEUCTBUNA H
MpeIoTBpallaTh UX;

HAJIMYUs PA3BUTOTO HKOJIOTMYECKOTO MBIIUICHUS, SKOJIOTMYECKON KYIbTYphI, OINbITa JAEATEIbHOCTH
9KOJIOTMYECKON HAINPaBJICHHOCTH, YMEHUSI PYKOBOJICTBOBATHCS UMHU B I03HABATEIHHON, KOMMYHUKATUBHOM
U COLIMATILHOU MPAKTHKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO MPOTUBOCTOSITH UICOJIOTHU XeMopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUS:

c(OpMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U
0OIIECTBEHHOM MPAKTUKH;

MOHUMAaHMs Cenu(PUKN XUMUU KaK HayKd, OCO3HaHUSA €€ poju B (OPMUPOBAHUU PAIIMOHATBHOTO
HAayYHOTO MBIIUICHUS, CO3JaHUM LIEJIOCTHOTO MPEACTaBICHUS 00 OKPYKAIIIeM MHUPE KaK O E€IUHCTBE
MPUPOABI U YENOBEKa, B MO3HAHHM MPHUPOJHBIX 3aKOHOMEPHOCTEH M pELIEHUH MpoOsieM COXpaHeHUs
MIPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTH B 0CO0OW 3HAYMMOCTM XUMHUHU Ui COBPEMEHHOM UUBUIM3AIUU: B €€
T'YMaHUCTHUYECKOW HAIMpPaBJICHHOCTH U BAXKHOW POJU B CO3/IaHUM HOBOM 0a3bl MaTepHalbHON KyIbTYpHI,
pelieHny TIo0aIbHBIX MPOOJIEM YCTOWYHBOIO DPAa3BUTHUSL UYEJIOBEUECTBA — CHIPbEBOM, SHEPreTUUECKOH,
MUIIEBOM M 9KOJOTHMYECKON O0e30MacHOCTH, B PAa3BUTHUU MEIUIMHBI, 00ECIIEUYEHUH YCIOBUN YCIIEITHOTO
TpyJa U SKOJOTHYEeCKH KOM(DOPTHOH KM3HH KaKIOTO UeHa 00IecTBa;

€CTECTBEHHO-HAyYHOU T'PAaMOTHOCTHU: MOHUMAHHUS CYIIHOCTH METOJIOB MO3HAHUS, MCHOJb3YEMBIX B
€CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCMOJb30BaTh MOJydaeMble 3HAHUSA IS aHAlu3a M OOBACHEHHS
SBJICHUW OKPYKAIOIIET0 MHpa W TPOUCXOASIIMX B HEM HM3MEHEHWH, yMEHHs jenaTh OOOCHOBAaHHBIC
3aKJIFOUEHUs] Ha OCHOBE HAYYHBIX (DAKTOB W HMEIONIUXCS JAHHBIX C IENbI0 MONYyYEHUS JOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSATEIBbHO WCIOJIb30BaTh XUMHUYECKHE 3HAHWS JUIS pEIIeHus mTpodieM B
peanbHBIX KU3HEHHBIX CUTYaLUSX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATENbCKON A TEIbHOCTH;



TOTOBHOCTH W CIHOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHUIO W CaMOOOpPAa30BAHHIO, K AKTHBHOMY
MOJIYYEHUIO HOBBIX 3HAHUH 10 XUMHHU B COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTSIMU;

MHTEpeca K 0COOEHHOCTSM TPYy/a B Pa3IMYHbIX cepax mpoecCHOHATHLHON NeSITeTLHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbBI

MetanpeaMeTHbIe pe3yabTaThl OCBOCHHS y4EOHOTO MpeaMeTa « XUMUsDH Ha YPOBHE CPEIHETO 00IIero
00pa3oBaHUs BKIIOYAOT:

3HaYUMBIC  JUIS  (OPMHPOBAHUS  MHPOBO33PCHHS  OOYYAIOIIMXCS  MEXIUCIHUILTMHAPHBIC
(MEeXIIpeIMETHBIC) OOIICHAYIHBIC IMOHATHS, OTPAKAMIINE IEJIOCTHOCTh HAYYHOW KAPTUHBI MHpa U
CHenu(pUKy METOJOB TO3HAHMS, HCIIOJIb3YEeMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, dHEPTHs,
SIBJICHUE, TPOIIECC, CHUCTEMa, HAYYHBIH (aKT, MPHHIIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
HCCIIeIOBAaHUE, HAOJIOICHUE, M3MEPEHUE, SKCIICPUMEHT U JIPYTHE);

VHUBEpCaJbHbIC y4eOHBIC JCUCTBHS (IMO3HABATCIIbHBIE, KOMMYHHKATHBHBIC, PETYJISTUBHBIC),
obecnieunBaromue  (GopMupoBaHue (YHKIIMOHATHHOW TPAMOTHOCTH W CONMAIBHOW KOMIICTECHITUH
00yJaroImxcs;

CIIOCOOHOCTh OOYYAIONIUXCS WCIIOJIB30BaTh OCBOCHHBIC MEXIHCIUILITMHAPHBIC, MUPOBO33PEHUYECKUE
3HAHWS U YHUBEPCAIbHbBIC YIeOHBIC ICHCTBUS B TIO3HABATEILHOW U COIMMATBLHOU MTPAKTHKE.

MertanpeameTHbIE pe3yabTaThI OTpaXaroT OBJIAJICHUE YHUBEPCAITbHBIMU y4eOHBIMU
MMO3HABATEIbHBIMU, KOMMYHHUKATUBHBIMH H PETYJISTUBHBIMU JICHCTBUSMH.

OByajieHHe YHMBEPCAJIbHBIMH YU€OHBIMH MO3HABATEIbHBIMH e CTBUSIMU:

1) 6a3oBble JJorMUYecKHUe AeHCTBUS:

CaMOCTOSITSIIBHO (POPMYITHPOBATE M aKTYATM3UPOBAThH MTPOOJIEMY, BCECTOPOHHE €€ pacCMaTpHBaTh;

OTIPEJICIIATh [N JCSITeILHOCTH, 3aJaBas TMapaMeTpbl W KPUTEPHH HUX JIOCTHXKEHUS, COOTHOCHTH
Pe3YIBTAThI JICATSIIEHOCTH C IMTOCTABIICHHBIMH TEJISIMH;

WCII0JIb30BaTh MPU OCBOCHWUHW 3HAHWUN MPHEMBI JIOTHYECKOTO MBINUICHHS — BBIICISTh XapaKTePHBIC
MPU3HAKKA TOHATHH M yCTaHABIMBATh WX B3aMMOCBS3b, HCIIOJIH30BaTh COOTBETCTBYIONIUE TOHSTHS IS
O0OBSICHEHUS OTIICIBHBIX (DAKTOB U SIBJICHUH;

BBIOMPATh OCHOBAHMS M KPUTEPUHU TS KJIaCCU(UKAITUU BEIIECTB U XUMUYCCKUX PEaAKIIHiA;

yCTaHABIUBATh MPUYNHHO-CJICICTBEHHBIC CBSI3U MEXKIY U3YIaeMbIMU SIBJICHUSIMU,

CTPOWUTH JIOTHUECKHE PACCYKICHUsSI (MHIAYKTUBHBIC, JEAyKTUBHBIC, 110 aHAJOTHH), BBISBIATH
3aKOHOMEPHOCTH U MTPOTUBOPEYHS B PACCMATPUBACMBIX SIBJICHUAX, (DOPMYJIMPOBATH BHIBOIBI M 3aKITIOUCHNS,

MPUMEHSATHh B TPOIECCE IMO3HAHMS, WCIOIb3YeMble B XUMHUHM CHMBOJMYECKHE (3HAKOBBIC) MOJIEIH,
peoOpa3oBbIBaTh MOJIEIBHBIC IPEACTABICHUS — XWMHUYECKHH 3HAK (CUMBOJ) 3JIEMEHTa, XHUMHUYECKas
dbopmysna, ypaBHEHUE XUMHUUYECKOW PEAKIIMU — TMPH PEHICHUM YUY€OHBIX MO3HABATEIBHBIX W MPAKTHUYCCKUX
3a/1a4, MPUMEHITh Ha3BaHHBIC MOJCIIbHBIC TPEJACTABICHUS IS BBISBICHUS XapaKTEPHBIX IPU3HAKOB
M3y4aeMbIX BEIIECTB M XUMHUUCCKHUX PEAKITHM.

2) 0a30BbIe HCCJIEA0BATEIbCKHE IeHCTBUSI:

BJIaJIETh OCHOBAaMHU METOJIOB HAyYHOT'O ITO3HAHMS BEIICCTB U XUMHUECKUX PEAKIINA;

dbopMynupoBaTh eI M 33Ja4d UCCIEIOBAaHMsS, HCIOJb30BaTh IMOCTABIEHHBIE U CAMOCTOSITENIBHO
chopMynupOBaHHbBIE BOMPOCH B KAU€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI JJIsl (DOPMHUPOBAHUS TUIIOTE3bI
0 MPOBEPKE MPABUIHHOCTH BHICKA3bIBAEMBIX CYXKICHMUIA;

BIIQIETh HABBIKAMU CAMOCTOSTEIBHOIO IJIAHUPOBAHUS U MPOBEICHUS YYCHHUECKUX HKCIEPUMEHTOB,
COBEpIICHCTBOBATh YMEHHs HAOMIOJaTh 3a XOJOM IMpOIlecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €T0
pe3ynbTaT, (GOopMyaupoBaTh O00OOIIEHHS U BBIBOJIBI OTHOCHUTENIBHO JOCTOBEPHOCTH PE3yJIbTAaTOB
HCCIIeIOBAHUS, COCTABISITH 000CHOBAHHBIN OTYET O MPOJIEITaHHON paboTe;

MpHOOpETaTh OMBIT YYCHHUYECKON MCCIeIOBATEIbCKOM M TMPOEKTHOW JesTeNbHOCTH, MPOSBISAThH
CIIOCOOHOCTP M TOTOBHOCTH K CAaMOCTOSITEIBHOMY IOWCKY METOJOB pEUICHHUS MPaKTUYECKUX 3ajad,
MPUMEHEHHIO Pa3IMYHBIX METOJIOB MIO3HAHUS.

3) pabora ¢ nngopmanmeii:

OpUEHTHPOBAThCS B PA3NUYHBIX HCTOYHUKAX WHGOpMAUU (HAy4yHO-TIOMyNsApHAs JHUTEepaTrypa
XMUMHYECKOTO COJIep’KaHusl, CIpPaBOYHbIE MocobOus, pecypchl MHTepHeTa), aHATIW3UpOBATh HH(OPMAIIUIO
pa3IMYHBIX BHUAOB #  (OpPM  TpEACTaBICHHS, KpPUTHYECKH OIEHUBAaTh €€ JOCTOBEPHOCTh W
HEMPOTUBOPEUYNBOCTE;

(dbopMynupoBaTh 3alpockl U MPUMEHSTh pPa3lIMYHbIE METOJbI MpU TOUCKEe U oTOOpe MH(pOpMaIuHy,
HE0OX0IUMOM IS BHITIOJHEHUSI y9eOHBIX 3a71a4 OTIPECIEHHOTO THIIA,



npuoOpeTaTh OMBIT MCIOJIB30BAHM MH(POPMAMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH U PA3INYHBIX
ITIOMCKOBBIX CUCTEM;

CaMOCTOSITEJIBHO BBIOMpATh ONTUMANIBbHYIO (hopMy mpencTaBieHuss MH(popManuu (CXembl, TpaduKy,
JMarpaMMbl, TaOJIUIBI, PUCYHKU U IPYTHE);

UCIOJb30BaTh HAYYHBIH S3BIK B KAueCTBE CpEACTBA NPH padOTe C XUMHUECKOW HH(POPMALUEH:
NPUMEHATh MEXINpeAMETHbIe ((pu3MuecKkue M MaTeMaTHYeCKWe) 3HAKH W CHUMBOJBI, (OPMYIIBL,
ab0peBuaTypbl, HOMEHKIIATYPY;

HCI0JIb30BATh U MPe0oOpa30BbIBaTh 3HAKOBO-CUMBOJIMUECKUE CPEJICTBA HATJISIIHOCTH.

Ogi1ajeHHe YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH JAeliCTBUSIMM:

3aJaBaThb BOIIPOCHI 1o CYILIECTBY obcyx1aeMoit TEMBI B X0J1e Juaiora
W/WINA UCKYCCHHU, BBICKAa3bIBaTh WJEH, (POPMYIUPOBATH CBOW MPEAJIOKEHHSI OTHOCHTEIHHO BBITOTHEHHS
MPEeI0KEHHOM 3a/1a4H;

BBICTYNIaTh €  Ipe3eHTallel  pe3y/lbTaTOB  IO3HABATEIbHOM  JESTENbHOCTH,  IOJIyYE€HHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHHKAMU IIPU BBIINOJHEHUH XUMHUYECKOIO SKCIEPUMEHTa,
MIPaKTUYECKONH padOTHI MO MCCIEA0BAHUIO CBOMCTB M3y4aeMbIX BELIECTB, peain3allui y4eOHOTO IPOeKTa U
(dbopMynupoBaTh BBIBO/IbI
10 pe3yJIbTaTaM MPOBEIEHHBIX HCCIEA0BAHNUN MyTEM COTJIACOBAHUS MO3UIUI B X0J€ 00CYX/IeHUSI 1 0OMeHa
MHEHUSIMHU.

OgiajeHHe YHMBEPCAJIbHBIMH PeryJsiTHBHBIMM IeHCTBUSIMH:

CaMOCTOSITENIBHO MJIAHUPOBATh U OCYLIECTBISATH CBOIO MO3HABATENIbHYIO JESTEIbHOCTh, ONIPEEIiss e€
LeMU U 3aJ]aud, KOHTPOJIMPOBAaTh U MO Mepe HEOOXOJIMMOCTH KOPPEKTHPOBATH IMpeagaraeMblil aaropuTM
NeUCTBUIM NpH BBIOJHEHWH YYEOHBIX M HCCIEOBATENbCKUX 3a/ay, BbIOMpaTh Haubosee 3(QekTUBHBIN
CHoc00 UX pelIeHusl ¢ y4ETOM MOJTy4EHHUsI HOBBIX 3HAHUH O BEIIECTBAX U XUMUYECKHUX PEaKIUsiX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOEH AEATEIIBHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

INPEIMETHBIE PE3YJIBTATBI
11 KJIACC

[IpenmeTHbIe pe3yabTaThl OCBOCHUSI Kypca «O01as 1 HeopraHueckasi XUMUs 0TPaXKaroT:

c(hOpMUPOBAHHOCTH MPEJCTABICHUN: O XUMHYECKON COCTABIIAIONIEH €CTeCTBEHHO-HAYYHON KapTHUHBI
MHpa, pOJIM XUMUHU B TIO3HAHUU SIBICHUH NPUPObI, B (OPMUPOBAHUM MBIIIJIEHUS U KYJIbTYPhl TUYHOCTH, €€
(GYHKIIMOHATBHOM T'PaMOTHOCTH, HEOOXOAMMOW JUIsl PEIIeHUs NPAKTHYECKUX 3aJad U SKOJOTUYECKH
000CHOBAHHOTO OTHOILIEHUSI K CBOEMY 37I0POBBIO U MPHUPOIHOH cpesie;

BJIAJICHUE CHUCTEMOW XMMHUYECKMX 3HAHUM, KOTOpass BKIIOYAET: OCHOBOIIOJATAKOIINE MOHATHS
(XMMHYECKHUIl SJIEMEHT, aTOM, H30TOI, S-, P-, O- 3JIEeKTpOHHbIE OPOUTAIM aTOMOB, MOH, MOJIEKYJa, MOJb,
MOJISIPHBIM  00BEM, BaJCHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTENEHb OKUCIICHUS, XUMHUYECKas CBSI3b
(KoBajieHTHAsi, MOHHAs, METaJUIMYEeCKas, BOJOPOJHAs), KPHUCTAJUIMYECKash PEIIETKa, THUIBl XUMUYECKHX
peaklMii, pacTBOP, HIIEKTPOJUTHI, HEIEKTPOJIUTHI, AIIEKTPOJUTUYECKAs AUCCOLMALNS, OKHUCIUTENb,
BOCCTaHOBUTEJIb, CKOPOCTh XMMHUYECKOW DPEaKIMH, XMMHUYECKOE PaBHOBECHE); TEOPHUH M 3aKOHBI (TEOpHUs
ANEKTPOJUTUYECKON ArccolManuy, nepuoanueckuii 3akon . M. MenneneeBa, 3aKOH COXpaHEHUs MacCChl
BEIIECTB, 3aKOH COXPAaHEHUS M TMPEBPAILCHUS SHEPIHH MPU XUMUYECKHX PEAKIHIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUU A3BIK XUMHH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKALME B OCHOBE IOHUMAaHUsI IPUUMHHOCTH U
CUCTEMHOCTH XUMHUYECKHX SBJICHHH, (DaKTOJIOrMUecKHe CBEIACHHUS O CBOMCTBAaX, COCTaBe, MOIYYCHUU U
0€30MacHOM UCMOJIb30BAHUH BRXKHEUIITNX HEOPTraHMUECKUX BEIIECTB B OBITY U MPAKTHYECKOHN JeSITeTbHOCTH
YEJI0BEKA;

chOpMUPOBAHHOCTh YMEHUHW BBISBIATh XapaKTEpPHbIE MPHU3HAKUA TMOHSITHH, YCTaHABIMBATH WX
B3aMMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIME MOHATHS NPU ONMHWCAHUM HEOPTAaHWUYECKHX BEIIECTB M MX
IIpEBpALICHUN;

c(hOpPMUPOBAHHOCTh YMEHUHN HCIOJIB30BaTh XUMHUYECKYI0 CHUMBOJIUKY MJISi COCTaBJICHUSA (HOpMyI
BEIIIECTB M YPAaBHEHUU XUMHUYECKUX peakiuii, cucrematnieckyto HomeHkIarypy (IUPAC) u tpuBuanbHbie
Ha3BaHUs OTJEJIbHBIX HEOPraHUYECKUX BEIECTB (YrapHblid ra3, yriIeKUCIbIi ra3, aMMHaK, Tali€Hasi U3BeCTb,
HeraméHasi U3BeCThb, IUThEBAsI COJA, TUPUT U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUN OMPEIENSITh BAJICHTHOCTh U CTENEHb OKUCIICHUS XUMUYECKHIX DJIEMEHTOB
B COEJIMHEHMSIX Pa3JIMYHOTO COCTaBa, BUJI XUMHUYECKOM CBSI3M (KOBAJIECHTHAsl, MOHHAs, METaJNIMYecKas,
BOJIOPOJIHASI) B COCAUHEHUSIX, THUIN KPHUCTAJUIMYECKON pEIETKH KOHKPETHOTO BellecTBa (aToMHas,



MOJIEKYJIIpHasi, HMOHHAs, MeETaJUIMYecKas), XapakTep Cpeabl B BOJHBIX PAaCTBOpPAX HEOPraHUYECKUX
COCAUHCHUI;

c(OpPMHUPOBAHHOCTh yYMEHUHW yCTaHABIWBATH IPHHAUICKHOCTh HEOPraHUYECKHX BEHIECTB MO HX
COCTaBY K ONPEICIEHHOMY KJIAacCy/TPYIe COeIWHEHUH (IIPOCThIC BEIIECTBA — METAUIBl U HEMETaslIbl,
OKCH/IbI, OCHOBAHHSI, KUCIIOTHI, aM(POTEPHBIE TUIPOKCHUIBI, COJIH);

c(hOpPMHUPOBAHHOCTh YMEHHUH pPACKphIBATh CMBICT mepuoandeckoro 3akoHa J[. . MenneneeBa wu
JEMOHCTPHUPOBATH €0 CUCTEMATU3UPYIONIYIO, OOBSICHUTEIBHYIO U MPOTHOCTUYECKYIO (DYHKIINH;

C(OPMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh AIIEKTPOHHOE CTPOCHHE AaTOMOB XHMHUYECKUX
anemeHToB 1-4 mnepuonoB Ilepuommueckoit cuctembl xumuueckux siementoB Jl. WM. Menneneesa,
UCIOJB3Ysl TOHATHS «S-, P-, O-3JCKTpOHHBIC OpOUTANIN», «IHEPTETUUYECKUE YPOBHU», OOBICHITH
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMHMUYECKHX AJIEMEHTOB M UX COCIUHEHHUN MO MEepruoJaM U Tpymnnam
[Iepunoanueckoil cucremMsl XuMU4ecKux 31aeMeHToB [I. 1. Menneneesa;

chOopMUPOBAHHOCTh YMEHUH XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XHUMHUYECKHE CBOWCTBA
HEOPraHMYECKHUX BEIIECTB PAa3JIMUHBIX KJIACCOB, MOATBEPK/IATh CYIIECTBOBAHNE T€HETHUYECKOU CBSI3H MEXKTY
HEOPraHMYECKHUMH BEIIECTBAMHU C TIOMOIIbIO YPAaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUA;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(PHUIIUPOBATH XUMUUYECKUE PEAKIIUU MO PA3IUYHBIM IPU3HAKAM
(dnciy ¥ cocTaBy pearupyrouux BeIlecTB, TEIOBOMY 3PPEKTy peakiuu, N3MEHEHUIO CTENIEHEeW OKUCIEHUS
AJIEMEHTOB, OOPATUMOCTH PEAKIINH, YIaCTUIO KaTalnu3aTopa);

chOpMUPOBAHHOCTh YMEHUU COCTABJISITH YPaBHEHMSI PEAKIMNA pA3IMYHBIX THUIIOB, TIOJHBIC H
COKpami€¢HHbIe YPaBHEHUsS PEaKIIMi HOHHOTO OOMEHA, YUUTHIBAs YCIOBUS, MPU KOTOPBIX ATH PEAKIIUHA HUIYT
710 KOHIIA;

chOpMUPOBAHHOCTh YMEHHH TMPOBOJAWTH PEAKIUH, TOATBEP)KIAIONINE KauyeCTBEHHBI COCTaB
Pa3IMYHBIX HEOPTAaHUYECKUX BEIIECTB, PACIIO3HABATH OIBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIIUE B BOJHBIX
pacTBopax HEOPraHMYECKHUX BEIIECTB;

cOpMUPOBAHHOCTh YMEHHM pacKpbIBaTh CYLIIHOCTh OKHCIMTEIHbHO-BOCCTAHOBHUTEIBHBIX peaKIui
MOCPEJICTBOM COCTABJICHUS SJIEKTPOHHOTO OajaHca STHX PEaKIIHii;

c(OpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakiuu OT pa3iIuyHbIX
(hakTOpOB; XapakTep CMEIICHHsS XHMUYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT BHEIIHErO BO3ACUCTBUSA
(mpuaImn Jle [larense);

chOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XHMMHMUYECKHE IMPOIIECCHI, JIekKallhue B OCHOBE
MIPOMBIIIJIEHHOTO MOJy4YEHUSI CEpHOM KUCIOTHI, aMMHaKa, a Takke cOpPMUPOBAHHOCTDH MpPEJICTaBICHUN 00
0o0LIMX HAYYHBIX MPUHIHUIIAX U HKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO MPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHHM MPOBOJUTH BBHIYHUCICHHS C MCIOJIH30BAHUEM IOHITHS «MaccoBas IO
BEIIIECTBA B PACTBOPE», OOBbEMHBIX OTHOILIECHUH ra30B MPU XUMHUYECKUX PEAKIUSAX, MACChl BEIIECTBA WU
00béMa razoB MO H3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WM O0BEMY OJHOTO W3 YYaCTBYIOIIMX B
peaKiuu BEIIeCTB, TEIUIOBOro 3(d@dekra peakuuu Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl BEIIECTB,
MIPEBPALIEHUS U COXPAHEHUS SHEPTUH;

chOpMUPOBAHHOCTh YMEHUH COONIOAATh MpaBWiIa I[OJIb30BAHMS XUMHYECKOM TMOCYyIoM H
nabopaTopHbIM 000pYyZOBaHMEM, a TakKe IMpaBuia OOpalleHUs C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIUSMU IO BBIOJHEHUIO T1a00paTOPHBIX XUMUYECKUX OTIBITOB;

c(OpMUPOBAHHOCTh YMEHHI IJIAHUPOBATh U BBINOJHATH XMUMHUYECKUN IKCHEPUMEHT (pa3liosKeHue
MEepPOKCH/Ia BOJIOPOJAA B MPUCYTCTBUH KaTalnu3aTopa, ONpPeIeieHHe Cpelibl PACTBOPOB BEIIECTB C MOMOIIBIO
YHHUBEPCATBHOTO MHJIMKATOPA, BIUSHUE PA3IUYHBIX ()aKTOPOB HAa CKOPOCTh XMMHUYECKON PEaKIUu, peakiuu
HMOHHOTO 00MEHa, KaueCTBEHHbBIE PEaKIU Ha Cylbdar-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHHUS,
pelIeHne SKCIEPUMEHTaIbHBIX 33a4 1o TeMaM «MeTamis»y U «HemeTamib») B COOTBETCTBUU C MPaBUIIaMU
TEXHUKH 0€30TMacHOCTH MpU OOpaIIeHHH C BEIIeCTBAMU U JTaOOPaTOpPHBIM 000PYIOBaHUEM, MPEICTABIITH
pe3ynbTaThl XMMHUYECKOTO JKCIepUMEeHTa B (GopMe 3amucH ypaBHEHUN COOTBETCTBYIOIIMX pEAKIHH U
(hopMynUpOBaTh BHIBOIBI HA OCHOBE 3TUX PE3yIbTaTOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHUECKU aHATU3UPOBATh XMMHUECKYIO MH(OpMAIHIO, MOIy4aeMyro
W3 Pa3HBIX UCTOYHHUKOB (CPEICTBA MACCOBOW KOMMYHUKAIUU, IHTEPHET U IPYTHX);

c(hOpMUPOBAHHOCTh YMEHUH COOTIOIATH MTPABIIIA DKOJIOTHUECKH IEI1eCO00Pa3HOr0 MOBEACHUS B OBITY
U TPYIAOBOM NEATEIBHOCTH B LEISAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYKAIOIIEH MPUPOJHON Cpeipl,
OCO3HABaTh OMACHOCTh BO3JCUCTBUS HA JKHUBbIE OPraHU3Mbl OINpPEACIIEHHBIX BEIECTB, MMOHUMAas CMBICI
nokazarenss [IJIK, moscHATH Ha mpuMepax CIOCOObI YMEHBIICHHS W TMPEAOTBPAIICHUS WX BpPETHOTO
BO3/ICUCTBUS HA OPraHU3M YEJIOBEKA;



U1 0O0YYaIOMIMXCSl C OTPAHWYCHHBIMUA BO3MOXKHOCTSIMH 37I0POBbSI: YMEHHE MPHUMEHSTH 3HAHHUS 00
OCHOBHBIX JOCTYITHBIX METO/IaX MMO3HAHUS BELIECTB U XUMHUYECKHUX SIBICHU;

JUISL CJIETIBIX U CIa0OBHIAIMIMX OOYYAIOUIUXCS: YMEHUE MCIOJIb30BATh PEIbEPHO-TOUYCUHYIO CUCTEMY
oOo3nauenwuii JI. bpaiins it 3anucu XuMHUIECKUX (GOPMYIL.

OCHOBHOE COJAEPKAHUE KYPCA

Tema 1. Ilepuoguyeckuii 3aKoH U cTpoeHune aroma (3 yaca)
Otkpwetue I UMenneneeBoM Ilepuoapmueckoro 3akoHa.llepsvie nonbimku
Kaaccupurayuy Xumuyeckux siemenmos. BaxHelmne MOHATUS XMMHU: aTOM, OTHOCHTENIbHAS aTOMHAasi U
MoJIeKyIsipHasi Macchl. [lepuoauaeckuii 3akoH B popmynuposke JI. M. Menneneesa.
Ilepuonuueckas cuctem a [I. I. Mennene eBa  Ilepuoguueckas cucrema
. . MenneneeBa kak rpaduueckoe oroOpaxenue Ilepuoamdeckoro 3akoHa. PasznuuHbie BapHaHTHI
[lepuognueckoii cucremsl. Ilepuoabt u rpynnsl. 3Hauenue I[lepuoauueckoro 3akoHa u I[lepuoanyeckoit
CUCTEMBI.
Ctpoenue atToMa. AroMm — cioxHas yactuua. CoBpeMeHHasi MOJIENIb CTPOEHUs atoma. Omkpuimue
IIEeMEHMAPHBIX YaACMuUYy U cmpoenus amoma. SIIpo atoma: MPOTOHBI U HEUTPOHBI. M3oTombl. M30monul
6000p0o0a. DJEKTPOHBI. DIEKTPOHHAs 000JI0YKa. DHEpPreTHUeCKuil ypoBeHb. OpOutamu: s- u p-. d-
Opboumanu. PacnpeneneHue -HIEKTPOHOB IO DHEPreTUYECKUM YPOBHSIM U OpOUTANsIM. ODJEKTPOHHAs
koHpurypamus aroma. Kiaccudukaius XUMHYECKHX 3JIEMEHTOB (s-, P-, d-aieMeHTbl). OCHOBHOE WU
BO30YKJIEHHBIE COCTOSTHUS aTOMOB. BajleHTHBIE IEKTPOHBI.
[Tepuonumuyeckuid 33KOH U CTpoeHHUE aTo M a COBPEMEHHOE MOHATUE XUMUYECKOTO
anemenTa. CoBpemenHas (opmynuposka [lepuommaeckoro 3akona. dumsudeckuii cmbich [lepuoamaeckoro
3akoHa [I.1. MenneneeBa. [IpuunHbl 1 3aKOHOMEPHOCTHA U3MEHEHHSI CBOMCTB AJIEMEHTOB U UX COCTMHEHUHN
o nepuojam u rpynnam. OcoOeHHOCTH 3aIll0JIHEHUS! SHEPTeTUUYECKUX YPOBHEH B 3JIEKTPOHHBIX 000JI0YKaX
aTOMOB TIEPEXOIHBIX AIEMEHTOB. DJIEKTPOHHBIC CEMEHUCTBA AIEMEHTOB: S- U P-3JIEMEHTHI; O- u f~a1emenmeoi.
Hemoncmpayuu

e Pasnmuunsie popmel [lepuoanyeckoit cuctemsr JI. 1MI. Menneneesa.

Tema 2. Crpoenue Bemecta (11 yacos)

KoBaneHnTHas XUMHUUYECKaasA CB I3 b. DNEKTPOHHAS NMPUPOJA XUMUUYECKOU CBSI3H.
DnexTpooTpuLaTeNbHOCTh. Banentnocts. [loHsiTue 0 KoBaneHTHOM cBs3u. OOmias s1eKTpoHHas mapa.
KpaTtHocTh koBaneHTHOU cBs3u. KoBasieHTHas mosisspHas U KOBAJICHTHAs HETMOJISIPHAS XUMUYECKHE CBS3H.
OOMEHHBIE ¥ JIOHOPHO-aKLENTOPHBIM MeXaHM3Mbl 00pa3oBaHUS KOBAJIECHTHOHM cBsi3u. BemlecTBa
MOJIEKYJISIPHOTO U HEMOJIEKYJSIPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA COCTaBa JJISl BEIIECTB MOJIEKYISIPHOTO
CTpOEHUSI.

Nounnasgs xumMmuueckas c¢Bs3b. Katnons! u annonsl. loHHas cBs3b U ee cBolicTBa. MIoHHas CBsA3b
KaK KpaiHHil ciiyyail KOBaJCHTHON MOJISIpHOU cBaA3U. PopMmynbHasl eAWHULA BemlecTBa. OTHOCUTENBHOCTh
JIeNIeHUs] XUMUYECKUX CBSI3€i Ha THUIIBI.

MeTannuueckas XUMHYEeCKasa cBA3b OOmue uanyeckre CBONCTBA METAIIOB.
3aBHCHMOCTH JIEKTPONPOBOTHOCTH METAIJIOB OT Temmeparyphl. CruiaBbl. UepHble U [IBETHBIE CILIABHI.
ArperatHsiecoCcTOsSHUABe N €cTBa. [a3pl. 3akoH ABoraapo uig razoB. MosipHbIil 00beM
ra3o00pa3HbIX BelecTB (Mpu H. y.). XKuakocru.

BoagopoaHnas xumuueckas cBs3b. Bogopoanas cBszb. BogopoaHas cBs3b Kak 0COOBIN cirydait
MEXMOJIEKYISIPHOTO B3aUMOJICHCTBUS. MexaHu3M ee oOpa3oBaHUS M BIUSHUE HA CBOICTBa BEIIECTB (Ha
npuMepe Bojbl). Hcnonvzosanue 600vl 6 6bimy u Ha npoussoocmee. Buympumonexynsipnas 6o0opoonas
C853b U ee OUON02UYeCKasl POlb.

TunepkpuUcCcTadlUUYEeCKHUXPEIN €T o K. TUlbl KpUCTAIMIYECKUX PEHIETOK (aToMHas,
MOJIEKYJISIpHAsi, HMOHHAs, MeETaJJN4eckas). 3aBUCUMOCTb (U3UYECKUX CBOWMCTB BeIIeCTBa OT THIIA
KpUCTAINIMYECKOW  pemieTku. [IlpuymHBI  MHOTOOOpa3usi BemIecTB. BelrecTBa MOJIEKYISIPHOTO U
HEMOJIEKYJIIPHOTO CTpoeHus. AJutoTponus. AMOp(hHBIE BEIIECTBA, UX OMAUYUMENbHbLE CBOUCTEA.
Uuctole BemecTBa U ¢M e c U CMecH U XUMUUYECKHE COETUHEHUS. | OMOT€HHbIE U TeTepOreHHbIE
cMmecHu. MaccoBas 1 00beMHas 01 KOMIIOHEHTOB B cMecu. MaccoBasi 1o mpuMmeceil. Perenne 3a1a4y Ha
MaCCOBYIO JOJIIO IIPUMECEM.



HNucunepcHBb e cucTe M bl [loHaTie qucniepcHoi cucremsbl. JlucniepcHast paza u quciepCUOHHAS
cpena. Knaccudukanust 1uciepcHbIX cucTeM. Koniouousle oucnepcuvie cucmemvl. 301U U 2enu. 3HaueHue
OUCNEPCHBIX CUCIEM 8 NPUPOOe U HCUSHU YeTl0BeKd.
Jemoncmpayuu
e Moenp KpUCTAUIMYECKON PELIETKU XJIOPHUIA HATPUSL.
e  OOpa3Isl MUHEPATIOB C HIOHHOW KPUCTAILTMYECKON PEIISTKOW: KabIIUTA, TAIUTA.
e Mojenu KpUCTALTHYECKUX PEHIETOK aiMasa, rpadura
Pemrenne 3axa4 Ha MacCOBYIO JOJIFO ITPUMECEM.
Ilpakmuueckan paboma Ne 1.
[Tony4yenue u pacrno3HaBaHHE ra30B

Tema 3. DuekTposanTnyeckas gucconuanus (9 4acon)

P ac Tt B 0 p b. PacTBOpel Kak TOMOTEHHBIE CHUCTEMBI, COCTOSIIHUE W3 YaCTHUI[ PaCTBOPHUTEIS,
pPacTBOPEHHOTO BEIIECTBA M TPOAYKTOB HX B3aUMOACUCTBUS. Pacmeopenue Kax Huauxko-xumuueckui
npoyecc. MaccoBasi 1011 PAaCTBOPEHHOrO BelIeCTBA. THMbI pacTBOpPoB. Monsapnas KonyeHmpayus
eeujecmea. MuHepanbHbIE BOJIBI.

Teopus >TeXKTPONUTHUYECKON AUCCOIHUaAILHU U DIESKTPOIUTH U HEINIEKTPOIIUTHI.
Crenenp anexkTponuThyeckod aucconumanuu. CuibHble U cjaaOble  AJIEKTPOJIUTHL. Y paBHEHUS
ANEKTPOJUTHYECKONU nucconnanuu. Mexanuzm ouccoyuayuu. Cmynenyamas ouccoyuayus. Booopoonuviii
noxazameis.

Knaccudukanus Heopranmdeckux coeauHeHui.. HoMeHkmatypa HEOpPraHWYECKHX  BEIIECTB.
I'eneTnveckas CBsI3b HEOPraHUUECKHUX BEIIECTB, MPUHAICKANTUX K PA3TUIHBIM KJIacCaM.

K u ¢ 110 T BI B CBETE TEOPUH ANMEKTPOIUTHICCKON nuccormanuu. OO0Iue cBOMCTBa HEOPraHUIECKUX U
OPraHWYECKUX KUCIIOT. Y CJIOBHUS TEUCHUS PEAKIIUNA MEXKTY JICKTPOJIUTAMHU JI0 KOHIIA.

O cHOBaHU S B CBETe TEOPUU DICKTPOIUTUUECKON AMCCOLUAINY, UX Kiaccudukanus u oouiue
CBOWCTBA. AMUHBI KAK Op2AHUYECKUE OCHOBAHUAL.

C 0 71 1 B CBETE TECOPUHU AJICKTPOJIUTHUECKON TUCCOIMAINH, UX Kiaccudukanus u odmue cBoiictBa. Cosu
Kucavle u ocHosuwle. Conu opeanudeckux kuciom. Moinia. INEKTPOXUMUYECKHUI Pl HAIPSKEHU METaIIOB
U €ro MCHOJIb30BaHUE JJI XapaKTEPUCTHUKHA BOCCTAHOBMTENIBHBIX CBOMCTB MeTAJUIOB. I'maposms. Ciydyaun
ruapoan3a cosei. Peakius cpenpl (pH) B pacTBOpax THAPOH3YIOMINXCS COJIEH.
I'u o1 p o xawu3. Coyuan rugponusa cojieil. Peakuus cpensr (pH) B pacTBOpax ruapOIU3YIOIIUXCS COJICH.
I'maponu3 opraHnYecKux BEIIECTB, €r0 3HAYEHUE.
JdemoHcTpaumnu.
e licneiTaHue pacTBOPOB JIEKTPOIIMTOB U HEIEKTPOJIUTOB HA IPEAMET IUCCOLUALMU. 3AaBUCUMOCTh
CTETEeHHU AJIEKTPOIUTUYECKON TUCCOLMAIMU YKCYCHOM KHCIOTHI OT pa30aBieHUs pacTBOPA.
e [Ipumepsl peakuuii HOHHOTO 0OOMEHa, UIYLIUX ¢ 00pa30BaHUEM OCaJIKa, ra3a WK BODI.
e XUMHYECKHE CBOMCTBA KHCIOT: B3aUMOJICHCTBUE C METAJJIaMU, OCHOBHBIMU M aM(OTEPHBIMU
OKCHJaMH, OCHOBAaHUSIMU (IL[€I0YaMH U HEPACTBOPUMBIMU B BOJIE), COJISIMH.
e BizaumopeicTBUE a30THOM KUCIOTHI C MEJIBIO.
e  XUMHUYECKHE CBOWMCTBA LIEIOUYEH: peaklnsl HEUTpanu3alnuu, B3auMOJACHCTBUE C KUCIIOTHBIMU
OKCHJIAMU, COJISIMH.
e XUMHYECKHE CBOMCTBA COJICH: B3aUMOICHCTBUE C METAJIJIAMHU, KUCIOTaMHU, 1IEJI0YaAMHU, C JPYTUMHU
COJISIMHU.
e Tuaponus kapOuaa KaabIus.
Jlabopamopnusie onvimol.
e Peaknuu, uaymye ¢ 00pa3oBaHUEM 0CaJIKa, ra3a WIH BOIBL
e BsauMojeicTBHE COMSHOMN KUCIOTHI ¢ IMHKOM, okcuaoM meau (I1), ruapoxcuaom meau (11),
KapOOHATOM KallbIIUAL.

e BzaumopelicTBUE pacTBOpa THIPOKCUIA HATPUS C COISTHOM KUCIOTON B IPUCYTCTBUU

denondranenna, ¢ pactsopom xiopuaa xkenesa (II1), c pacTBopoM cosi aTFOMHUHHSL.

e BzaumoneiictBue pactBopa cyibdara meau (II) ¢ )xene3oM, U3BECTKOBOI BOI0I, pacTBOpOM

XJIOpUAA KaJbI[Hsl.
Ilpakmuueckana paboma Ne 2.
Pemmenue skcriepuMeHTANBHBIX 3371a4 HA UACHTU(UKAIIMIO HEOPTaHNUYECKUX U OPTaHUYeCKUX
COEIMHEHU.



Tema 4. Xumnueckue peakuuu (8 yacon)
KnaccupukanusaXUuMUUYECKUXpeEaKkIil i BOPraHUIECKOW U HEOPraHUIECKON XMMHUHU.
Peaxyuu, uoywue 6e3 usmenenus cocmasa sewecms. Kinaccupukanust 1mo 4yuciay U COCTaBy pearupyromnnx
BEIIECTB M MPOAYKTOB peakuuu. Peaknuu pas3nokeHHs, COSAMHEHHs, 3aMelleHus ©u oOMeHa B
HEOPraHUYeCKOM XUMHUH. Peakyuu npucoeouHenus, OmMujenienus, 3amMeweHuss U usomepusayuu 6
opeanuyeckou xumuu. Peakyuu nonumepusayuu Kax uyacmuulil cayuau peakyuul npucoeouHeHus. 3aKOH
COXPAHEHHUSI MacChl BEILLIECTB, 3aKOH COXPAHEHUSI U IIPEBPALLECHHS SHEPTUU NIPH XUMUYECKUX PEAKIIMSIX.
TennoBoiWdPPeKTXUMUUECKHXDPEaKIH I DK30 U IHIOTEPMAYECKHE PEAKIIHIH.
Tepmoxumuueckue ypaBHeHUsl. PacueT kojmdyecTBa TEIIOTHI [0 TEPMOXUMHUYECKUM YPABHEHUSIM.
CkopocThXUMUYECKUXDEaKUUU [ToHATHE O CKOPOCTH XUMHUYECKUX PEAKLUN, aHAIUTUYECKOE
BBIpaKE€HUE. 3aBUCHMOCTb CKOpPOCTU PEAKIUH OT KOHIEHTpPALMH, JIABJICHUS, TEMIIEpaTypbl, MPUPOJIbI
pearupyouux BELIeCTB, IUIOMIAIM UX CONPUKOCHOBEHUA. 3aKOH JEHCTByrOmMX Macc. Pewenue 3adau Ha
XUMUYECKYIO KUHEeMUK).
K a T a 1 u 3. Katanuzaropsl. Karanus. ['omozennwviii u cemepozennvii kamaauz. 1IpuMepbl KaTATUTUYECKAX
MIPOLIECCOB B IPOMBIIIJIEHHOCTH, TEXHUKE, ObITy. depMeHThl M HUX OTIMYUSA OT HEOPraHU4YECKHX
Karaiau3aTopoB. [I[puMeHeHne kaTaan3aTopoB U PEPMEHTOB.
XuMuueckoepaBHOBECcHue O0paruMbie 1 HEOOpATUMBIE peaKIIMU. XUMHUUECKOE PABHOBECHE U
CHocOoObl €ro CMeIeHUsT Ha NpuMepe MoiaydeHus amMmmuaka. Cunmes ammuaxka 8 NpOMbIUIEHHOCMU.
Ionsamue 06 onmumManbHbIX YCLOBUAX NPOBEOEHUS MEXHONI02UYECKO20 NPOYeccd.
OKHCAUTENbHO-BOCCTAaHOBHUTEIbHBI € peaKkiuu OKUCIUTETb U BOCCTAHOBUTEb.
Oxucnenne u BoccTaHoBieHHe. CocCTaBiIeHHE YpaBHEHUN OKHCIUTENIbHO-BOCCTAHOBUTENBHBIX pPEaKIIUH
METO/IOM  JJIEKTPOHHOTO  OanaHca.  OKHMCIUTENbHO-BOCCTAHOBUTENbHBIE  pEAaKUUU B  IPUPOJIE,
MIPOM3BOJICTBEHHBIX MPOIIECCAX U KUZHEACSITEIbHOCTH OPTaHU3MOB.
OO0mue cBoWcTBAa METaJauao B. XUMUYECKHE CBONCTBA META/NIOB KaK BOCCTAaHOBUTEJEH.
B3anmopeiicTBue MeTajuioB C HEMETa/laMH, BOJIOM, KHUCIOTaMHU M PacTBOpaMH coJieil. MeTramioTepmusi.
Koppo3us meramnoB xak okuciumenbHo-goccmanogumensvHulil npoyecc. CrnocoObl 3alllUThl METAUIOB OT
Koppo3uu. [IpuMeHneHne MeTamioB B ObITY.

OOmue croicTBa HeMeTadno B. [lonoxenne HemetamioB B [lepuonnyeckoii cucreme
xumuueckux aneMmeHToB JI. WM. MenneneeBa u ocoOeHHOCTH cTpoeHus atomoB. dusnueckue CBOMCTBa
HEMETAIJIOB. AJUIOTPOIUSI HEMETAJUIOB (Ha MpUMepe KUCIopoia, cepbl, hocdopa U yriepoaa).

XHWMHYECKUE CBOICTBA HEMETAUIOB KaK OKHUCIuTENei. B3aumMmoneicTtBue ¢ MeTalylaMy, BOJOPOJIOM H
ApyrumMu HemeTtaiiaMyd. CBOHCTBA HEMETAUIOB KaK BOCCTAHOBHTENEH. B3aumonelcTBre ¢ MPOCTBIMH U
CJIOHBIMH BellecTBaMHU-oKuciauTensiMu. OOIias XxapakTepucTHKa rajJoreHoB.

DnexTponu3s Obwue cnocodvl noryueHus Memailos U HemMemaniiog. DIEKTPOJIU3 PacTBOPOB U
pacIuiaBoB 3JEKTPOJMTOB HA NPUMEPE XJIOPUIA HATPUA. DIJIEKTPOJUTUYECKOE IOJYYEHHUE ATFOMHUHUSL.
[IpakTHueckoe 3HaUEHUE IEKTPOIN3A. [ A1b8AHONIACMUKA U 2ATTb8AHOCTNESUSI.

Pemienue 3aga4: pacuersl 10 YpaBHEHUSAM XUMUYECKUX PEAKLUNA, B TOM YUCIIE TEPMOXUMHUUYECKHUE PACUEThI,
pacyeTsl ¢ UCIOIb30BAHUEM MOHATHS «MACCOBAsI IOJISI BEIIECTBAY.

JdemoHcTpanum.

e DK30TEPMHUYECKUE U IHJOTEPMUUYECKHE XMMUYECKHE PEAKLUH.

e TemoBble sIBIEHUS NIPU PACTBOPEHUN CEPHOM KUCIOTHI 1 AMMHAYHOU CEITUTPBI.

e 3aBUCUMOCTb CKOPOCTH pPEaKIMU OT IPHUPOJAbI BELIECTB Ha IMPUMEPE B3aUMOJEHCTBUS PACTBOPOB
Pa3NUYHBIX KUCJIOT OJAMHAKOBOW KOHILIEHTPAIMH C OJMHAKOBBIMU KyCOUKaMH (IpaHylaMM) [IMHKA U
OJIMHAKOBBIX KyCOUKOB Pa3HbIX METAJUIOB (MarHus, lIMHKA, JKeJe3a) C paCTBOPOM COJITHON KUCIIOTHI.

e PaznoxeHHe MepoKCcHJAa BOJAOPOJa C MOMOIIbI0 HeopraHuuyeckux katamuzatopoB (FeCl2, KI) u
MPUPOJHBIX 0OBEKTOB, COAEPIKAIIMX KaTana3y (CbIpoe MsCOo, KapToQesp).

e [lpocreiimme OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAaKLUU: B3aUMOJEHCTBUE IIMHKA C COJITHOM
KUCIIOTOH U xkene3a ¢ cynbparom meau (l1).

e Mogaens anekTpoausepa.

e Mogenp 3eKTPOJIN3HON BaHHBI AJIs IOJyYEHUS aIFOMUHMSL.

Jlabopamopnwie onvimoi.

e Peakius 3aMelIeHust Me/IU JKkelle30M B pactBope cynbdarta memu (I1).

e [lonydeHune kucaOpoaa pa3noKeHUEM MIEPOKCHIA BOJOPOAA C TOMOLIBIO IMOKCHa MapraHiia.

e [lonydyeHne Bogopoia B3aUMOAECUCTBUEM KHUCIIOTHI C IUHKOM.

e (O3HaKOMIIEHHE C penapaTaMy OBITOBOM XHMUH, COAEPKAIIIMMU SH3UMBI.



Tema 5. Xummus v ’KU3Hb

Ponp xumuu B 00ecrieyeHNH 3KOJOTMYECKON, SHEPreTUUECKON U NUILEBOM 0OE€30M1aCHOCTH, pa3BUTUHU
MeauIuHbL. [IoHATHE 0 HAyYHBIX METOJaX O3HAHMS BEIIECTB U XUMUYECKUX PEAKIIUM.

[IpencraBnenus 06 0OMUX HAYYHBIX TPUHIUIAX POMBIIIJICHHOTO MOJYYEeHUS BXKHEHIIINX BEIIECTB.

UYenosek B MUpE BEIIECTB U MAaTEPHUAIIOB: BaXKHEHIIINE CTPOUTEIIBHBIE MATEPUAIbl, KOHCTPYKIIMOHHbIE
MaTepuaibl, KPacKH, CTEKIIO, KEpaMHKa, MaTepuaibl JUIsl JJIEKTPOHUKH, HAHOMAaTEpUasbl, OpraHU4YECKUe U
MUHEpaJIbHbIE y100peHusl.

XAMHMS M 30pOBbE 4YEJIOBEKAa: IIPaBUJIa HCIIOJIB30BAHUs JIEKAPCTBEHHBIX IIPENapaToB, IpaBHIIA
0€e30MmacHOTo HCIIOJIb30BaHUS IIpenapaTroB ObITOBOM XUMHH
B IIOBCETHEBHOW KU3HH.

XuUMHUA B TIOBCEJHEBHON X U3 HU. Motmue u yuctsamme cpeacrsa. Cpedcmea 60pvovl ¢
OLIMOBLIMU HACEKOMBIMIU: peneilienmyl, UuHcekmuyuosl. CpecTBa INYHON THTHEeHBI 1 KocMeTHkH. [IpaBuia
0e30macHOi paboOThI C €KUMU, TOPIOYUMHU U TOKCUYHBIMU BEIIECTBAMHU, CPEICTBAMU OBITOBON XUMUHU.

XUMHUS U CENbCKOE X031 CTBO.MuHepalibHble U Opranndeckue yaoopenus. Cpencraa
3aIIUTHI PACTECHUH.

XuMus B ctTpoutenbcTBsBe . llemenr. beron. [Togbop onTuManbHBIX CTPOUTEIBHBIX
MaTepHajioB B IPAKTUYECKOH AESITEIBHOCTH YEJIOBEKa.

XUMHUSA U DKOJTOT U . XUMUYECKOE 3arPsA3HEHUE OKPYKAOLIEH CPEIbl U €r0 MOCIEICTBHSL.
Oxpana rugpocdepsl, T04Bbl, aTMOchepsl, GI0psl U HayHbl OT XMMHUECKOTO 3arpsS3HEHHUS.



KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHMUE

Ne Knaccel/natst Homarrae
n/ YPOKOB € 3aJjaHne
Tema ypoka Conepxkanue ypoka Bun nesrensHOCTH 00ydaeMoro DKCIEPUMEHT
n I1la | 116 | 118 o
y4eOHUKY
TEMA 1. IEPUOJINYECKHWI 3AKOH U CTPOEHUE ATOMA (3 uaca)
1 OtkpbiTHE [IpearnocbuUIKM OTKPBITHS XapakTepr30BaTh AJIEMEHTHI MaJIbIX JleMoHCTpanuy. KOHCHeKm
. . MenneneeBsiM IIepronuueckoro 3akoHa. [lepsbie MEPUOJIOB IO UX MONOXKEHUIO B Paznuynbie hopMBbI
ITepnoauueckoro 3akoHa. TIOTBITKY KITACCU(PUKAIIMYA XUMUICCKUX [Mepuoaunueckoii cucreme . 1. [Tepuoanueckoit
[epnonnyeckas cucrema anemeHToB. COBpeMEHHbIE MenneneeBa. JlaBaTh ornpeeeHus CHCTEMBI XMMUYECKUX
. U. Menneneena MIPEJICTABICHUS O BAXKHEUIITNX MOHITUAX | BXKHEHIIMX XMMHUYECKUX MMOHSITHI: anementoB Jl. M.
XMMUH: OTHOCHTENIbHAsI aTOMHAs Macca, | BEIECTBO, XMMHYECKUH AIIEMEHT, MenneneeBa
aToMm, Molnekyina. [leproaudeckuii 3aKoH | aToM, OTHOCUTENIbHAsI AaTOMHAs Macca,
B (hopmynuposke /1. 1. Menneneesa. M30TOIbI. JaBaTh onpeneaeHne BUIOB
[TeproanuHOCTH B U3MEHEHNUH CBOWCTB Kjaccu(UKaIMK: eCTECTBCHHOMN U
XUMHWYECKHX DJIEMEHTOB U UX HCKyCCTBeHHOﬁ. Brimmonnenue
coenuHeHu [lepuonnueckas cuctema NPSAMOro J€AYKTUBHOIO
XMUMHYECKHX AJIEMEHTOB KaK nokaszarenbcTBa Co3manue Mojeneil ¢
rpadudeckoe 0ToOpaKeHHe BBIJICJICHUEM CYIIECTBEHHBIX
Ilepuogmueckoro 3akoHa. CTpyKTypa XapaKTEePUCTUK 00BEKTa 1 UX
MEPUOINYECKON TabIHIBI KOPOTKOTO MPECTABICHUEM B IIPOCTPAHCTBEHHO-
Bapuanra. [lepronsl (Oonbiime u Mainbie) | rpaduueckoil nim 3HaKoBO-
Y TPYHIIbI (TJIaBHBIE M TOOOYHEIE). CHMBOJIYECKOi (hopme.
IIporuoctuueckas cuina U 3HaUeHHUE [Iporuno3upoBaTh CBOMCTBA
ITepronuueckoro 3akoHa u XMMUYECKHX JIEMEHTOB U UX
[lepronudeckoii cucreMbl. 3HaYCHUE COEJIMHEHHI HA OCHOBE
IIepnoguueckoro 3akoHa u [leproanueckoil cucTeMbl
IIepuonuueckoii CUCTEMBI XUMUYECKUX J. U. Menpeneesa..
anemenToB JI. . MenzaeneeBa ang
pa3BUTHUS HAYKU U IOHUMaHUsA
XMMUYECKOH KapTUHBI MUDA.
2 OCHOBHBIE CBEJICHUS O AtoM — crmoxHast yactuna. Vcropus §1,ymmpNe
CTPOCHUU aToMa OTKPBITHS 3JIEMEHTApHBIX YaCTHUI U IIpencTaBasTh CIOXKXHOE CTPOCHUE 4,6,8
CTpPOCHHS aToMa. SIIpo aToMa: MPOTOHBI | aTOMa, COCTOSIILIETO U3 SApa U
U HelTpoHsl. M30Tonsl. Y30TO0MBI 3JIeKTPOHHON 00omoukn. Haxomutp
BOJOpOJIa. DIEKTPOHBI, KOPITYCKYJISIPHO- | B3aUMOCBSI3H MEXTY TTOJIOKEHUEM
BOITHOBOM nyanm3m. CTpoeHne anemenTa B [lepuonuueckoit cucreme
SIEKTPOHHON 000IOYKH. DIEKTPOHHBIN M. 1. MenzaeneeBa U CTpPOEHUEM €0
ypOBeHb. BalleHTHBIC 3JIEKTPOHBI. aToma. CoCTaBIIATh 3IEKTPOHHbIE U
OpOwuranu: s- u p. Pactipenenenne 3JEKTPOHHO-Tpaddeckie HGopMybl
3JIEKTPOHOB TI0 3HEPTETHYECKUM aTOMOB S-, p- 1 d-3;1eMEHTOB
YPOBHSIM 1 opOuTansaM. d-DIIeMeHTHI.
OnekTpoHHas KOH(Urypanus atoma
3 Ilepronuueckuil 3aK0H U Xumuueckuil sneMeHT. Tpu IIpencraBnsaTh pa3BUTHE HAYYHBIX §2 ynp.Ne4,7




CTpOCHHE aTOMa

dhopmymupoku [lepromuaeckoro
3akoHa: [/[. . Menneneena,
COBpPEMEHHAs ¥ TPUIHHHO-
CIICZICTBEHHAS, CBA3BIBAIOIIAS
TIEPUOTNIHBIC U3MCHCHHUST CBOHCTB
3JIEMEHTOB C MEPUOTUIHOCTHIO B
W3MCHCHUH BHEIITHHUX 3JICKTPOHHBIX
CTPYKTYp UX aTOMOB. DUBNYECKUI
CMBICIT TIOPSITKOBOTO HOMEpa DJIEMEHTa,
HOMepa TIeprojia U HoOMepa TPYIIITEL.
[eproauuHOCTH U3MEHEHHS CBOICTB
XUMHYECKHX 3JICMEHTOB, 00pa30BaHHBIX
WM MPOCTHIX U CJIOXKHBIX BEIIECTB B
Meproax U rpynmax. DJIeKTPOHHbBIC
cemeiictBa. OCOOEHHOCTH CTPOEHHUS
atomoB d-3nemenToB. CemelcTBo f-
3JIEMEHTOB

TEOPHIA TI0 CIIMPAITA Ha OCHOBE TPEX
dhopmymnupoBok Ilepuomrraeckoro
3akoHa. ONMUCHIBATH CTPOCHUE aTOMa U
CBOMCTBa XUMHYECKHX AJIEMEHTOB M HX
COCIIMHEHUI Ha OCHOBE
[Nepromuueckol CUCTEMBI

J. . MenpaeneeBa. OTHOCHUTD
XUMHYECKHE DJIEMCHTBI K TOMY HIJTH
HHOMY DJICKTPOHHOMY CEMEHCTRY.
PackpriBaTh OCOOCHHOCTH CTPOCHHS
aTtoMoB d-371eMeHTOB U f-37eMeHTOB

TEMA 2. CTPOEHUE BEIIIECTBA (11 uacoB)

HonHas XxumMuueckast CBI3b HoHbI 1 MX KJIaCCU(pUKALS: 1O 3apsi Ty XapakTepHu3oBaTh HOHHYIO CBS3b KaK JemoncTpanuu. 83,Ne4,7.9
(aHMOHBI U KaTHOHBI), TI0 COCTaBY CBS3b, BO3HUKAIOLIYIO IIyTEM OTAa4u O0pas3ibl MUHEPAJIOB 1
(mpocThie u cnoxHbIe). CxeMa WK TIpUeMa 3JeKTPOHOB. BEILIECTB C HOHHBIM
00pa30BaHNs HOHHON CBSI3H. KiaccuduimpoBaTh HOHBI IO Pa3HBIM | THIIOM CBSI3U: OKCHJA
@DopmynbHas eAUHULA. OCHOBaHMAM. Y CTaHABIMBATh KaJbLUsl, Pa3IIMYHbIX
3aBHCHUMOCTb MEXIY TUIIOM coJiel, TBepAbIX
XUMHYECKOHN CBSI3H, TUIIOM IIeJIouEeH, rajamTa,
KPUCTANTNUECKOH pElIeTKH U KaJbLUTa
(M3HYECKHME CBOMCTBaMH BELIIECTB
KoBanenTtHas xuMugeckas Braroponuslie Ta3bl, IpHYNHA UX OOBSICHSITh UHEPTHBIE CBOMCTBA OJa- JemoncTpanuu. 84 Nel-8

CBA3b

CYILIECTBOBAHUsI B aTOMapHOM
cocrostHu. KoBasieHTHas cBA3b Kak
CBsI3b, BO3HUKAIOILAS 33 CUET
00pa3oBaHUs OOIMIMX 3IEKTPOHHBIX Map
ITyTeM MEPEKPBIBAHUS 3JIEKTPOHHBIX
opbutaneii. BanearHocts. KpaTtHOCTH
KOBaJIEHTHOH cBsi3n. OOMEHHEIH 1
JIOHOPHO-aKIENTOPHBII MEXaHU3MBI
00pa30BaHMs KOBAJICHTHOH CBS3H.
OnexrpoorpunarensHocTh (D0).
Knaccudurkarms KoBaJeHTHBIX CBSA3EH:
o D0 (TomsipHas U HEToJsIpHAs).
Jumonu. 3aKoH MOCTOSHCTBA COCTaBa
JUISL BEIIIECTB MOJIEKYIISIPHOTO CTPOCHHUSL.
OTHOCHUTENBHOCTD KIaCCUPUKAIIN
XMMHUYECKHX CBS3€H Ha NOHHBIE U
KOBaJICHTHbIE MOJISPHBIE.

TOPOIHBIX Ta30B OCOOEHHOCTSIMHU
CTPOCHHS MX aTOMa. XapaKTepH30-
BaTb KOBAJICHTHYIO CBSI3b KaK CBA3b,
BO3HHKAIOIIYIO 33 CYET 00pa30BaHU
00LIMX JIEKTPOHHBIX Iap IMyTeM
HEePEKPHIBAHMS JIEKTPOHHBIX
opburaneii. Knaccupummponats
KOBAJICHTHBIE CBS3H I10 Pa3HbIM
OCHOBaHHSM. Y CTaHABJIHBATb
3aBHCHMOCTD MEX]Ty TUIIOM
XUMHYECKOH CBSI3H, TUIIOM
KPUCTAJUTMYECKON PELICTKH 1
(M3HYECKHME CBOMCTBaMH BELIECTB

Komnexius BemecTs ¢
KOBaJIEHTHBIM THUIIOM
XHUMHYECKOM CBS3H




Meramndeckast xumudeckass | OOmre ¢pu3ndeckue cBoHCTBa XapakTepu30BaTh METALITMUYECKYIO JemoHncTpanuu. 85 Ne 1-5
CBsI3b. MeTaJUTBI U CIUIABHI. METaJIIOB: AJIEKTPOIIPOBOHOCTD, CBSI3b KaK CBSI3b MEXKIy aToM-HOHaMH B | Kosiekuus Meramios.
MIPOYHOCTH, TEIJIONPOBOIHOCTD, MeTajjiax | CIUIaBaX MOCPEICTBOM Komrekmus criimaBoB
MeTaJUTMUEeCKUil OJIECK, TUIACTUIHOCTb. 00001IEeCTBICHHBIX BaJICHTHBIX
Merannndeckas cBsi3b. Cniassi uepuvie | 3IEKTPOHOB. OOBSCHATH EANHYIO
u yeemmuwvie. Cmanw, yy2yH. JlaTyHs, TPUPOIY XUMHYECKUX CBSI3EH.
OpoH3a, MENbXUOp YcraHaBIMBATh 3aBUCUMOCTh MEXY
TUITIOM XMMHUYECKOH CBSI3H, THIIOM
KPHUCTAJUTNUECKOH PElIeTKH 1
(hm3MUECKUMU CBOWCTBaMH BEIIECTB
Bonoponnast cBsizb MexMoneKynsipHasi BOZOPOAHAS CBS3b. YcraHaBIMBaTh MEKIPEIMETHBIE 86,Ne2-5
MexaHu3M ee 00Opa3oBaHus HA IPUMEpe | CBSI3M ¢ (PU3MKON HA 3TOH OCHOBE.
BOJIbI M ciupToB. CBOWCTBA BEIIECTB C YcraHaBIMBaTh MEKIPEIMETHBIC
9THM THIIOM CBSI3U. AHOMaJIbHbIE CBSI3U ¢ OMONOruel Ha OCHOBE
CBOICTBa BOJIBI, 00YCIIOBJICHHBIE paccMOTpEHUs! IPUPOJIBI BOJIOPOITHON
MEXMOJIEKYJISIPHON BOIOPOAHON CBS3U U €€ POJIM B OpraHu3aluu KUBOU
CBs3b10. Mcnonb3oBanue BOJbI B 6I)ITy n MaTCpuu
Ha NMPOU3BOACTBE. BHyTpuMoOIeKynsapHas
BOJIOpo/iHast cBsi3b. Ee 3HaueHue B
OpraHu3alnn CTPYKTYPHBI )KU3HECHHO
BAXXHBIX OPTaHUYCCKHX BCHICCTB.
Tune! KpUCTAIIUIECKUX [MonsTue o kpucTauIMueckux pemerkax. | KiaccuduuupoBarts TBeppie JleMoOHCTpaLuH. 84 ctp33-36,
pemetok. Kpucramamueckue u | THITBI KpUCTAITHYECKUX PEIIETOK: BEIIIECTBA HAa KPUCTATHMYCCKHUE U Mogenu §5 crp38,
aMop(QHBIE BEIIECTBA. WOHHAs1, MOJICKYJISIPHAsI, aTOMHas, amopdHBbIe. Y CTaHaBIMBATh KPHUCTAJUTNYECKUX 87, 8§10ctp
[onumepst MeTajnyecKas. XapaKTepHble 3aBHCHUMOCTb MEXIY TUIIOM PELIETOK Pa3IMYHbIX 87-90
(u3nueckre CBOWCTBA BEILIECTB, XUMUYECKOHU CBSI3U, TUIIOM Tunos. [Ipumepsl
00YCIIOBIICHHBIE TUIIOM KPUCTAITNUECKOH pelIeTKH U BEILIECTB C HOHHOM,
KPUCTAJUIMYECKON PELIETKH. (hu3NUECKMMU CBOWCTBAMH BEIIIECTB. ATOMHOM, MOJNEKYISPHON
[IpornosupoBanue cBoicTB BemecTB M0 | OOBACHATD SBICHHE aJUIOTPOIHH. U METaJUTNYECKOH
THUITY KPUCTAJUINYECKOHN PELIETKU U WnnrocTpupoBaTh 3TO SBICHHE KPHUCTAJNTHUECKUMHU
oOpaTHasi 3a/1a4a. AJUIoTponus, pa3NuYHBIMH IPUMEPAMHU pelIeTKaMH.
00yCITOBIIEHHASI THIIOM JlaGopaTopHble
KPHCTAJUINIECKON PEIIETKH. onbIThI. 1
XapakTepHbIe BUIBI KPUCTAIITHIECCKUX O3HaKOMJICHHE C
peuieTok MeTaoB. BemecTsa KOJUIEKLIMEN NTOJTUMEPOB:
MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO IUIACTMAcCC ¥ BOJIOKOH U
cTpoeHus. AMop(HBIE BEIIeCTBa, UX W3IENUH U3 HUX
OTJINYUTEbHBIEC CBOWCTBA.
OpraHnyeckre 1 HeOpraHUIECKUE
TIOAMEPHI
ArperaTHbIE COCTOSHUS ArperaTHpIe COCTOSTHHS BEIIECTBA HA XapakTepr30BaTh 0COOEHHOCTH Hemoncrpanun. Monens | 88Ne3.4 §9
BemiecTBa. ['a3000pa3Heie, TprMepe BOIBL. 3aKOH ABOTajpo. arperaTHOTrO COCTOSIHHS BEIIECTB Ha MOJISIPHOTO 00bhEMa Nel0,
JKUJIKWE W TBEpJbIe BemecTBa. | JKHaKoe COCTOSHIE BEIIeCTBA. OCHOBE MOIIEKYISIPHO-KHHETHYECKUX ra3000pa3HBIX BEIIECTB. 810ctp 91-
XKecTKoCTh BOABI, CIIOCOORI €€ MpeJICTaBICHUN [Honmyuenue u 94

ycrpaHenus. TBepoe cocTosiHIE

PacCoO3HABAHUC I'a30B:




BCIICCTBA. Hepexom,l BCIICCTBA U3
OJHOI'O arperaTtHoro COCTOsIHUA B APYroc

YIJIEKUCIIOro ras3a,
BOZIOpOJA, KHCIOPO/a,
aMMHaKa, dTHICHA,
aleTuiIeHa
JlaGopaTopHBbIe ONBITHI
2. XKecTkoCTh BOJIBIL.
VYcTpaHeHue KecTKOCTH
BOJIBI.
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I[I/ICHepCHBIe CUCTCMBI

[oHsTHE O TUCTIEPCHBIX CUCTEMAX.
Jucnepcras dasa u qucrnepcuoHHast
cpena. Knaccudukanms nucrnepcHbIx
CHCTEM B 3aBHCHMOCTH OT arperaTHoro
COCTOSIHHUS TUCTIepCHOH (basbl u
JUCTIEPCUOHHOM cpefibl. [ 'oMoreHHsie u
reTepOreHHbIE IUCIIEPCHBIE CHCTEMBI.
['pyOonuchepcHbIe CHCTEMBL: IMYIIbCHH,
CYCIIEH3UH, a3PO30JIH; UX
MPE/ICTABUTEIH U 3HAYCHUE.
ToHKOAMCIIEPCHBIE CUCTEMBI: 2eiit U
307U, ux npedcmagumenu U 3Ha4eHue.
Konnouonvle cucmembvl, ux omiudus om
UCUHHBIX pacmeopos. Dpghexm
Tunoans. I'enu: nuwesuie,
KOCcMemuueckue, MeOUuyuUHcKue,
ouonocuyeckue u MUHepaIbHvle,; ux
npeocmasumeny u 3HaveHue.
Koazynayus. Cunepesuc.

XapaKkTepr30BaTh Pa3IUYHBIC THIII
JIMCTIEPCHBIX CHCTEM Ha OC HOBE
arperaTHOroO COCTOSTHHS JTHC TIEePCHOM
(a3l U TUCTIEPCHOHHOM Cpebl.
PackpbiBaTh poJib pa3iiny HbIX THIIOB
JIMCTIEPCHBIX CHCTEM B KHU3HH
NPUPOJIBI M 00IIeCTBA

JleMoHcTpanumu.
OO0pas3Ibl pa3InIHbIX
JIICIIEPCHBIX CHUCTEM:
OMYJIBCHH, CYCIICH3NH,
a3P030JTH, TEJTH U 30ITH.
[Tonyuenue
KOJUTOMAHOT'O pacTBopa
u3 xjopuna xenesa (I11).
Koarymsiuus
MOJIYYEHHOTO PacTBOpa.

§11Nel-6




11 Cocras BemiectBa. YucTbie 3aKOH MOCTOSIHCTBA COCTaBa BEILIECTBA. Haxonuts oTiinuust cmeceit ot JemoHcTpanuu. §12,Nel-4
BEILECTBA U CMECU OTtnuuaure cMeceil 0T XUMHYECKHUX XUMHMUYECKHUX coenHeHni. OTpaxaTh O0pa3nbl MUHEPAIOB U Crp 111
coeauHeHu. ['oMoreHHsIe 1 COCTaB CMECEH ¢ MOMOIIBIO TOHATHUS TOPHBIX IOPOA. Ne5-7,9-11
reTeporeHHsle cMecu. MaccoBas 1 «J1I0TIsD» MaccoBasi 1 00beMHas.
o0BbeMHasl 1071 KOMIIOHEHTa B CMECH. IIpon3BomuTh pacuersl ¢
[Ipumecu. Bnusaue npumMeceii Ha HCTIOJIb30BAaHHEM ATOTO MOHSTHS.
CBOICTBa BelecTB. MaccoBas u YcTaHaBIUBAaTh 3aBUCUMOCTE MEXTY
o0beMHast 1071 IPUMECEH. pa3nuuusMu B (pU3NUECKHX CBOMCTBAX
Knaccudurkanms XuMHYeCKUX BEIIECTB KOMITOHEHTOB CMecCel 1 CIIOCO0aMu X
IO CTETIEHH YUCTOTHL. pazneneHus
Pemenue 3a1a4 Ha HaX0XA€HHE MACChI PemiaTte 3a1a4n Ha HaXOXJIEHUE MaCCHI
(oObeMa) KOMITIOHEHTa B CMECH, MacChl (oObema) KOMITIOHEHTa B CMECH, MacChl
YHCTOrO BElIeCTBa B 00pasiie, MacCOBOW | YHCTOro BelllecTBa B 00paslle,
JIONH IIpUMecer MaccoBOH 10/ TpuUMecei
12 [pakruueckas padora Ne 1 mo | ITonydenue, cobupanue u IIpoBoauTh, HaOIIOAATH U ONUCHIBATH
teme «llomydenue, cobupanue | pacno3HaBaHHE Ia30B: BOAOPO.A, XMUMUYECKUH 3KCIIEPHUMEHT IO
U paclio3HaBaHUE I'a30B» KHCIIOPO/ia, YIJIEKUCIIOTO ra3a, aMMHUaKa, | TMOMydEeHHUI0, COOMPaHUIO U
STUJICHA. pacro3HaBaHUIO Ta30B
13 [oBTopenue u obodIIeHNE [ToBTOpeHue 1 00001IeHUE TEM O0001ATh TOHSATHUS «S-OpOUTAIIBY, «P- [ost §1-12
TeM «CTpoeHue aToMa» U «Ctpoenue atoma» u «CtpoeHne opouTaiby, «d-opOHuTaIbY,
«CTpoeHue BEIEeCTBaY, BEILIECTBAY, MOJrOTOBKA K KOHTPOIBHON | «KOBAJICHTHAs HETOJISIPHAs CBS3bY,
MIOATOTOBKA K KOHTPOJIbHOM pabore «KOBAaJICHTHas MOJISIPHAs! CBS3bY,
pabore «MOHHasI CBSI3bY, «BOJOPOAHAS CBA3bY,
«METaJUINYECKas CBSI3b», «HOHHAS
KpHCTaJNINUeCKas PEIIeTKa», «aToMHas
KPHCTAJITNUECKas PEIIETKay,
«MONEKYISIpHas! KPHUCTAJITHIECKast
pelIeTKa», «MeTaIn9ecKas
KPHUCTAJTMUECKAs PEIIETKA.
OrpaHnuNBaTh MOHATHS «XHUMHUUYECKAs
CBSI3b», «KPUCTAIIMYECKAS PEIIETKaY.
OnuceIBaTh M XapaKTEpPHU30BATh
CTpyKTYpy Tabmmis! «Ilepronnueckas
CHCTEMa XUMHYECKUX 3JIEMEHTOB
J. . MenneneeBay (kopotkas dhopma)
14 Kontponsnas padora Ne 1 mo IIpoBomuTh pedrekcuio cOOCTBEHHBIX

TEMaM ((CTPOGHI/IG aToMa» U
((CTpOGHI/Ie BCIICCTBA»

,Z[OCTI/I)KCHI/If/i B MO3HAHUU CTPOCHUSA
aTOMa M CTPOCHMS BCIICCTBA.




AHanu3upoBaTh Pe3yabTATHI
KOHTPOJIBHOW pabOTHI U BHICTPAanUBaTh
IIyTU TOCTYOKEHUS JKEIaeMOoro ypoBHS
YCHEMIHOCTU

TEMA 3. QJIEKTPOJIMTUYECKASA ITNCCOHUAIIUSA (9 uacos)

15 PactBOpEI. Ponk Bomb! B PacTBOpHI Kak TOMOT€HHBIC CHCTEMBI. OnpenensiTe MOHATHS «PACTBOPED U JemoncTpammu. 817 no
XUMUYECKUX PEaKLMAX. PactBopeHne kak (PU3UKOXUMHYECKUH «pactBopumocTby. KinaccudunmpoBars | Paznnunas ctpl45,Ne
npotecc. Pors Bozibl B mporiecce BEILIECTBA 10 PU3HAKY pactBopuMoOCTb BemecTB | 1,5
pactBopeHus BemiecTB. PactBopuMocTs pactBopuMocTH. OTpaxaTh COCTaB B BOJIC Ml HHBIX
Y KJIaCCU(HKAIHS BEIIECTB TI0 STOMY pacTBopa ¢ MOMOIIBIO TIOHSTHHA pacTBOPUTEISIX.
NPU3HAKY: paCTBOPUMBIE, «MaccoBast J0JIsl BELIeCTBa B
MaJIOpacTBOPUMbIE U HEPACTBOPUMEIE. pacTBOpe» U «MOJSIpHAs
MaccoBast oISt BelllecTBa B pacTBOpE. KOHIEHTPAIHS BEIECTBA
MonnsipHasi KOHIIEHTpALUsI BEIIECTBA.
OTnnuue CBOWCTB pacTBOpa OT CBOMCTB
YHUCTOrO PACTBOPUTEINS U PACTBOPEHHOTO
BerecTBa. MuHepaibHbIC BOIBI KakK
MPHUPOAHBIE PACTBOPEI
16 DNEKTPOIUTHI U [TousiTHE 00 3JIEKTPOIUTAX U OnpenensiTh MOHATHS «INEKTPOIUTLIY, | Jemoncmpayuu. 817 no
HEDJIEKTPOITUTHI HeaNleKTponuTax. OCHOBHBIE TIOJOKEHUS | «HEDIIEKTPOIUTHDY, Obpasywvl sewecms- koHI1a, Ne10
TEOPUH AIIEKTPOIUTHYECKOI «ATIEKTPOIUTHYECKAs JUCCOLUAIIY. 27IeKMPONUMO8 U
muccoruanuy. Mexanusm aucconnanun | GopMynIupoBaTh OCHOBHEIE HedNIeKMpPOIUMOS.
BEIIIECTB. DJIEKTPOTUTHYCCKAS TIOJIOKEHHUS TEOPUH 3asucumocms cmenenu
JIUCCOIMAIS KaK pe3yapTaT THAPATAIU | AJIEKTPOTUTHUCCKON AUCCOLUAIIHH. 2NeKMPOIUMUYLECKOU
anekrponuta. CTymeH4aras XapakTepu3oBaTh CIIOCOOHOCTh duccoyuayuu om
JUCCOIMAIIS 3JEKTPOIUTOB. CTereHb AIIEKTPONIUTA K TUCCOIMAIINH Ha KOHYeHmpayuu
SIEKTPOIUTHIECKOH JICCOIUAIUH. OCHOBE CTETIEHH JIEKTPOITUTUIECKOI seujecmaa 6 pacmeope
CwibHBIE U clTaOble 3IEKTPOIUTHL JIACCOIMAIINN. 3aliChIBATh YPABHEHUS
YpaBHEHUS 3JEKTPOIUTUY ECKON JJIEKTPOJINTUYECKON TUCCOLMalny, B
nuccouuanuu. [lonstue o cpene TOM dHcle U cTynenyaroid. HabmonaTs
pactBopos (pH cpexpr). U OIHCHIBATh IEMOHCTPALIMOHHBIN
Knaccudukanus HEOpraHUYECKUX | XUMHUYECKHI IKCIIEPUMEHT
COEMHEHUI. HomenknaTtypa
HEOPTaHUYECKUX BEIIIECTB.
I'eHeTrmueckass CBS3p HEOPTaHMYECKHX
BEIIECTB, MPUHAICKAIINX K PA3TUIHBIM
KJIaccaM.
17 Kucnots! B cBere Teopuu Omnpenenenre KUCIOT B CBETE TEOPUH XapakTepr30BaTh KUCIOTHI B CBETE JemoncTpammn. 822, No 4,5,6
3IEKTPOIUTUYECKON 3IEKTPOIIUTUIECKON JUCCOLUAIMH. TEOPUH IEKTPOIUTHYECKOU PazbaBienue
JICCOTIAAIIH Oxpacka WHAUKATOPOB B PaCTBOPAX muccormanun. Paznudaats obree, KOHIICHTPUPOBAHHOM
kucinoT. OOIIHe XUMIYECKHE CBOMCTBA 0COOEHHOE M €IMHUYHOE B CBOMCTBAX CEpHOU KUCIIOTHI.
HEOPraHMYECKUX U OPraHU4eCKUX a30THOM, KOHLICHTPUPOBAHHOM cepHOM | B3aummopeiicTBue

KHCJIOT B CBETC MOJICKYJISIPDHBIX U
HOHHBIX HpelICTaBJ'IeHI/If/’Ii

U MypaBbUHOU KUCIOT. IIpoBOANTS,
HaONI0ATh ¥ OMMCHIBATh XMMHUYECKUH

KOHLEHTPUPOBAHHOM U
pa30aBICHHON a30THOM




B3aUMOJCHCTBIE C METaJIaMH,
OKCHJIaMH U THJIPOKCUJIAMU METAILIOB,
COJISIMH. Y CJIOBHS BO3MOXKHOCTH
TPOTEKAHUA PEAKIUN MEXKTY
anekrponutamu. Crerududaeckne
CBOICTBA a30THOM, KOHIIEHTPUPOBAaHHOMN
CEpHOI 1 MYpPaBbUHOMN KUCIIOT.

OKCIICPUMECHT C IMOMOILIBIO POJAHOTO
SA3bIKA U A3bIKaA XUMUN

KHCJIOTBI C MEABIO.

18 OcHoBanus B cBere Teopud | OnpeneneHne OCHOBaHM B CBETe | XapaKTepH3oBaTh OCHOBaHMs B cBere | JleMoHCTpaumuu. 823,1,2,5,6
IJIEKTPOIUTHYECKOM TEOpUu JJEKTPOIUTHYECKOH | TeOpHuu aNeKTponuTHIeckoi | Peakums
JICCOIMAIIH muccorpanyi. OKpacka MHAWMKATOpOB B | AuMccolmanmu.  Pasnmuuare  oOmiee, | HEHTpaiu3amuu.
pactBopax mienoueid. Kiaccudukanms | ocobeHHOe M enmuHWYHOE B cBolcTBax | [lomyueHue
OCHOBaHUit o NpU3HAKaM | TUIPOKCHIOB M OECKHCIOPOIHBIX | HEPACTBOPHMOIrO
pacTBOPUMOCTH B BOJE, HaJW4uus B | ocHOBaHuWil. [IpoBoauTh, HaOMIOAATH M | OCHOBAHUS u
cocraBe aToMoB Kuciopona. OOmme | onMchIBaTh XMMHYECKHH JKCIEPUMEHT | paCTBOPEHHE  €ro B
XUMHUYECKHE CBOIiCTBa 1ienoyeid, | C MOMOLIBIO POJHOTO SI3bIKA U S3bIKA | KHCIIOTE
HEPaCTBOPUMBIX OCHOBAHHUM: | XUMUHU
B3aMMOJICIICTBHE c KUCJIOTaMH, JlabopaTopHble
KUCJIOTHBIMH OKCHJIaMH, COJISIMH. ONBITHI.
Pa3znoxenue HEepacTBOPHUMBIX 3. INony4enue u
ocHoBauuil. Ceoticmsea OecKUCIOPOOHbIX CBOWCTBA
OCHOBAHUN: AMMUAKA U AMUHOG 8 HEepacTBOPUMBIX
cpasHeHuu OCHOBaHUI
19 Comu B cBere Teopum | OnpeneneHue coilel B CBeTe TeOopHM | XapaKTepHU30BaTh COJM B CBETE TeopuH | JleMoHcTpauuu. 824, Nel,2,5
JJIEKTPOJINTUYECKOM JIIEKTPOINTUYECKOM JUCCOLMALIMU. | 3IEKTPOIUTUYECKON JUCCOLUALUU. Komnexuus conen
JUCCOIMAITIH Krnaccudukanms COJICH: cpexnue, | Pa3znmuats obimee, ocobeHHOE 1 pa3IIYHOI OKpacKH.
KUCIbIe, OCHOBHBIE. O0IIie XUMUYECKHE | SIMHIYHOE B CBOMCTBAX CPEIHUX U lamenue compl ykcycom
CBOMCTBA COJEW: B3aUMOJEUCTBUE C | KHUCHBIX coneil. [IpoBoauts,
KHACIIOTaMHM, IMIeJI0YaM{, MeTalylaMH U | HaOJIO#aTh M ONMHCHIBATH XUMHUECKHNA
COMSIMA.  ODNEKTPOXUMHUECKUH  PSI | AKCIEPUMEHT C MTOMOIIBIO POIHOTO
HaTIpSDKCHUI METaJIJIOB u €ro | s3bIKa U S3bIKa XUMHH
UCTIOJIb30BAaHUE JJISI  XapaKTEePUCTHKH
BOCCTaHOBUTEIBHBIX CBOWCTB METAJJIOB.
CsaoiicTBa KHCITBIX coJeit.
IIpencraBurenu coned U HUX 3HAYEHHE:
KapOoHat KaJIbLIus, oprodocdar
KaJTBITHSL.
20 T'uaponus T'uaponus kak oOMeHHOe XapakTepr30BaTh TUAPOIIU3 KaK JleMoHcTpanuu. 818,Nel-
B3aUMOJEHCTBHE BEIIECTB C BOJLOM. 00MEHHOE B3aMMOJICHICTBHE BEIIECTB ¢ | Pa3zmmdHble coydan 3,7,8

OOpaTUMBI THAPOITU3 CONEH TI0 TIEPBOH
Y TIOCIIEYIOINM CTeNeHs M. [ maponns
10 KaTHOHY M aHHOHY. VloHHBIE 1
MOJIEKYJISIPHBIC YpPaBHEHUS THAPOIH3A.
Cpena (pH) pactBopoB
THIPOTH3YIOIINXCS CONEH.
Heobpatumslii ruaponus coneil.

BOJIOM. 3aMUChIBATh YpaBHEHHS
peakuui THAPONK3a Pa3IMYHBIX COJIEH.
Paznuuath ruiposu3 o KaTHOHY U
aHnony. [Ipencka3piBaTh Peakiuio
CpeJibl BOJIHBIX PACTBOPOB COJIEH,
00pa30BaHHBIX CHIILHBIM OCHOBaHUEM
1 CJ1ab0H KHCIOTOM, cl1a0bIM

TUIPOIN3a COJEH U
JIEMOHCTpAIUs CPEb
PacTBOPOB € TIOMOIIBIO
MHIMKAaTOPOB Ha
npuMepe kKapOoHATOB
IIETOYHBIX METAJLIOB,
XJIOPHIA AMMOHHUSI,




Obpamumbvlii 2UOPOIU3 OPSAHUYECKUX
COeOUHeH Ul KaKk OCHO8a 0bMeHa
BeUjeCmE 6 HCUBBIX OP2AHUZMAX.
Obpamumvii eudponusz AT kax ocnosa
IHEPeemuUUecK020 0OMEHA 8 HCUBBIX
Op2aHU3Max

OCHOBAHHEM M CHUJIBHOHN KHCIIOTOM.
IIpoBoauTh, HAOTIOAATEH U OMKCHIBATH
XUMUYECKUM 9KCIIEPUMEHT C TOMOIIbIO
POJTHOTO SI3bIKA U SI3bIKA XUMUU

ancraTta aMMOHUSA

21 [pakrrueckas padora Ne 2 o [TpoBomuTH, HAOMIOAATH U ONUCHIBATH
TeMe « XMMHUYECKHe CBOMCTBa XUMHUYECKHH KCIIEPHUMEHT ISt
KHCIIOT» WICHTU(HUKALNY HEOPTaHUYECKUX U
OpPraHNYecKUX COeTMHEHHH C
TIOMOIIBI0 KQUECTBEHHBIX PeaKnii
22 [ToBTOpenue u obo0IIEHNE O0600maTh 3HaHUS O KJIaCCU(PHKa [N [oBT
TeMbl « Teopust ¥ CBOMCTBAX OCHOBHBIX KJIAC COB 817,18,22,23
3IEKTPOIUTHIECKOM HEOPraHWMYECKHX M OpPraHU4eCKUX 24
JICCOIMAINI, TIOATOTOBKA K COEIMHEHUIA B CBETE TEOPUH
KOHTPOJIBHOM padoTe 3JIEKTPOTUTUYECKON JUCCOLMAIMH.
YcranaBiauBaTh BHYTPUIIPEAMETHBIC
CBSI3U MEX]ly OPTaHUYECKOHN U
HEOpPraHUYECKOM XUMUEHN B CBETE
00111er0, 0COOEHHOr0 ¥ €MHUYHOIO
23 KonTposbHas padora Ne 2 mo [TpoBonuTh peduiekcrio COOCTBEH HBIX
TeMe «DIEKTPOIUTHYeCKast JIOCTHKCHUM B TTIO3HAHUH CBOMCTB
JMCCOLUALIMSD) OCHOBHBIX KJIACCOB HEOPTraHUYECKUX U
OpraHNYECKUX COSAUHEHUH B CBETE
TEOPUU IIEKTPOIUTUYECKOU
JHUCCOLMALINN. AHAIN3UPOBATh
pe3yabTaThl KOHTPOIBHON Pa0boTHl 1
BBICTPAUBATh ITyTH JOCTHIKCHUS
JKETaeMOr0 YPOBHS YCIIEITHOCTH
TEMA 4. XUMHNYECKHE PEAKIHUMU ( 8 uacoB)
24 [loHsiTHE O XUMUYECKOU Krnaccndukamms HeopraHn4ecKux KnaccudunupoBaTs XuMHYECKUE JeMoHcTpanum §13,Nel-4, §
peakmyu. Peaxuuu, naymue peaxiii B OpraHuuecKon u peakiuK 10 pa3invyHbIM OCHOBaHUAM. | B3ammopeiictBue muaka | 14, Nel,5,6-9

0e3 U3MEHEHHS COCTaBa
BerectBa. Knaccudukanus
XUMUYECKUX PEaKLUM,
MIPOTEKAIOIIUX C H3MEHEHHEM
COCTaBa BEIECTBA.

HEOpraHM4ecKor XuMuu. Peakuuu,
unymue 6e3 N3MEHeHUs COCTaBa
BemiecTB. Kitaccudukanuys mo 4uciy u
COCTaBY PEarupykoIINX BEIIeCTB U
MPOAYKTOB peakuuu. Peakiun
Pa3MOXKEHNUs, COETUHCHNS, 3aMEIIICHUS 1
o0MeHa B HEOPTaHUIECKON XUMUH.
Peakinn mprcoeTMHEHNS, OTIICTUICHUS,
3aMeIICHUS U N30MEpH3aliy B
OpraHMYeCcKON XuMuu. Peakuuu
TIOJIMMEPU3ALIMH KaK YaCTHBIN clyyail
peaxIwii mpUCOeaMHEHHS. DK30- U
SHAOTEPMHUUYECKHUE PEAKIIIH.

Paznmnuate ocobeHHOCTH
KIIacCU(UKAIINH PEaKInii B
OpraHUYECKON XUMHUHU.
XapakTepu3oBaTh TEIUIOBOH 3 dexT
XMMUYECKHX PEAKIMH 1 Ha €0 OCHOBE
pas3nuyaTh 9K30- ¥ SHAOTEPMHUUECKHE
peaxmmu. OTpakaTh TEIToBoH 3 dekt
XMUMUYECKHX PEaKINi Ha MIChME C
MIOMOIIBIO TEPMOXHUMHUIECKIX
ypaBHeHui. [IpoBoauTE pacueTsl Ha
OCHOBE TEPMOXHMHUECKUX YPaBHEHHM.
HaOmonate u onuceBaTh
JIEMOHCTPAIIMOHHBIA XUMUYECKUN

C COJITHOM KHMCJIOTOM.
BzaumopenicrBue xeiesa
C pacTBOpOM cymnbdaTa
memu (II). OmbITHl,
WLTIOCTPHUP YIOTITHE
npasuio bepromie, —
oOpa3oBaHHe OcajKa,
rasa uim ciadboro
AIEKTPONIATA




TepMOXI/IMI/I‘leCKI/Ie YpaBHCHUHA.

3aKkoH COXpaHCHHA MacCChbl BCIICCTB,
3aKOH COXpAaHCHHUA W  IPCBpAICHUA
OHCPIUU NpU XUMHUICCKUX peaKIIPIfI.

OKCIICPUMECHT

25 CKOpOCTb XUMUYECKOH IloHsiTHE O CKOPOCTH XUMUYECKUX XapakTepu3oBaTh CKOPOCTh JemoHncTpanuu. 8 15,Ne 1-
peaxuun. Karanms peakumii. 3aBUCUMOCTb CKOPOCTH XMUMUYECKOH peakuuu U (pakTopbl 3aBHCHMOCTH CKOPOCTH 7,11
peaKuuy OT KOHIICHTPAIUH, JaBJICHNUS, 3aBHCHUMOCTH CKOPOCTH XUMHYECKOH pEaKIuK OT IPUPOJIBI
TeMITepaTyphl, IIPUPOIBI PEATUPYIOLINX | PEaKIMU OT MPUPOJIBI pearupyromnx BEILIECTB Ha IIPUMeEpe
BEILIECTB, IUIOMIAIN UX BEILIECTB, UX KOHIICHTPAIHH, B3aNMOJICHCTBHA
CONPUKOCHOBEHUS. 3aKOH JEHCTBYIONMX | TEMIEpaTypbl, TUIOLIA K PacTBOPOB pa3JINIHBIX
macc. Karanuszaropsl. Karanus. CONPUKOCHOBEHHSI BEIIECTB. KUCIIOT OIMHAKOBOM
['oMOreHHBIN U TeTepOreH b KaTainu3. | XapaKTepu3oBaTh KaTalu3aTopbl U KOHLEHTPAIIH C
[TpuMeps! KaTaIUTUYECKHX MPOLIECCOB B | KaTalM3 KaK CIIOCOObI YIIPaBIICHUs OJJMHAKOBBIMU
MPOMBIIIJICHHOCTH, TEXHHUKE, OBITY. CKOPOCTBIO XUMHYECKO peakimu. Ha | rpanynamu 1MHKa
®depMeHTHI ¥ X OTJINYHS OT OCHOBE MEXKITPEAMETHBIX CBsI3eil ¢ Paznoxxenune nepokcuyia
HEOpraHMYEeCKUX KaTaah3aToOpOB. Ouororueil ycranaBiuBaTh ooliee, BOZIOPOJIa € MIOMOILBIO
[TpumeHeHne KaTamTu3aTopoB U 0COOCHHOE M €IMHUYHOE JIJIsI HEOPraHUYECKHX
(hepMeHTOB. (hepMEeHTOB KaK OMOJIOTHYECKUX katanu3atopoB (FeCl2,
KatanuzatopoB. PackpeiBaTh ux pons B | KI) u npupoaasIx
OpraHM3aliy )KU3HHU Ha 3emiie, a 00BEKTOB, COJEPIKAIINX
TaKXe B MHUIIEBON U MEIUITUHCKOM KaTaJsazy (CbIpoe MAco,
npomelnuieHHocTH [IpoBonuTs, KapTodes).
HaOI0JaTh U OMKCBIBATh XUMUUeckuil | JlaGopaTopHbie
9KCIIEPUMEHT € TIOMOILbIO POAHOIO ONBITHI.
A3bIKA U SI3bIKA XMMUH 4. ITony4enue
KHCJIOPOAA C ITOMOIIIBIO
okcuna maprauma (IV) u
KaTasasbl CHIpOro
kaproderns
26 OO0OpaTUMOCTh XMMUYECKHX OOpatuMble U HEOOPATUMBIE PEAKIHH. XapakTepr30BaTh COCTOSTHUSI 816, Ne 3-6
peaxuuii. XuMuueckoe XUMHUYIECKOE PAaBHOBECHE U CIIOCOOBI €M0 | XMMHUUYECKOTO PABHOBECHS M CIIOCOOBI
PaBHOBECHE U CIIOCOOBI €T0 CMEIIEHHS Ha IIPUMeEpE MONTYUCHUS ero cMmerenus. IIpenckassiBaTh
CMEIICHHS ammuaka. CHHTE3 aMMHUaKa B HAalpaBJICHUE CMEIIEHUS XUMUUECKOTO
npoMeinuieHHOCTH. [loHATHE 00 paBHOBECHS IIPH N3MEHEHUH YCIIOBUI
ONTHMAJIbHBIX YCIOBUSAX MPOBEACHUS MPOBEACHUS 00paTUMON XUMHUYECKON
TEXHOJIOTMYECKOT0 MpoLecca. peakuy. ApryMeHTHpOBaTh BEIOOD
ONTHMAJIbHBIX YCIIOBUH MPOBEICHUSA
TEXHOJIOTHYECKOTr0 MpoLecca.
27 OKHUCTUTENBHO- CreneHp OKHUCIICHUS U €€ OTpeelieHIe XapakTepr30BaTh OKACIUTEIFHO- JeMoHcTpanuu. 819 Nel,2,5
BOCCTAHOBUTEIBHBIE PEAKIMH. | 1O (GOPMYIIE COSANHEHNS. BOCCTAHOBHUTENbHBIE PEAKIINH KaK [Mpocreiimme
OnexTponus3 OKHCIUTENTPHO-BOCCTAHOBUTENBHbIC MPOLIECCHI, TIPH KOTOPBIX U3MEHSIOTCS | OKHUCIUTEIBHO-
peaxuun. OKUCIUTEND U CTEIEHN OKHCIICHUS aTOMOB. BOCCTaHOBHUTEIbHBIC
BoccTaHOBUTEND. OKHUCICHHUE 1 Cocrasmuare ypaBHenus OBP ¢ peaxmuu:

BoccTaHoBjieHne. CocTaBlIeHHE
ypaBHeHHfI OKHCJINTCIIBHO-

MTOMOIITHI0 METO/IA IIIEKTPOHHOT O
Oamanca. [IpoBoanTh, HAOMIOATE U

B3aMMOJICHCTBHE IIMHKA
C COJITHOM KHCIOTOH U




BOCCTAaHOBUTCIIBHBIX peaKIII/II\/’I METOAOM
QJICKTPOHHOT'O OaJtaHca. 9J'IeKTpOJ'II/I3
PaCcTBOPOB U paCIIaBOB 3JICKTPOJIMUTOB
Ha IpUMEpe XJIopuaa HaTpus.
3J'IGKTp0J'II/ITI/I‘IeCKOC MOJIy4CHUEC
AJIFOMHUHUA. HpaKTI/I‘{eCKOG 3HAUYCHUEC
QJICKTpOJIn3a. Tanveanonnacmuxa u
cdllbeanocmecuslt.

OIMMCHIBATH XUMHUYCCKHHA
JKCIICPUMEHTC TIOMOIIIBIO
pXapakTepru30BaTh AIEKTPOIU3 KaK
OKHCITUTEIHHO-BOCCTAHOBHUTEIIEHBIN
nportecc. [Ipenckas3pBaTh KaToqHbIE
AHOJIHBIC MPOIIECCHI U OTPaXKaTh WX Ha
MUCHEME JIJISL PACIUIAaBOB U BOJHBIX
PacTBOPOB 3JICKTPOIUTOB. PackpriBaTh
MPAaKTUYECKOE 3HAUCHHE
JJIEKTPOIN3a0THOTO SI3bIKA U SI3bIKA
XMMUH,

JKeJesa ¢ cyab(aTrom
memu (IT).
JlaGopaTopHbIe
onbIThI. 5. Peakuus
3aMeIIeHUs] MeTn
JKEJIe30M B PacTBOpe
cynbgara memu (11).

6. [Tomydyenue Bogopona
B3aNMOJIeIiCTBHEM
KUCJIOTHI C IITHKOM

28 OO11re CBOWCTBA METAJLIOB. Tonooicenue memannos 6 llepuo O000maTk 3HaHUs U AeNaTh BEIBOALI 0 | JleMOHCTpamuu. 820,Nel,5-7

Koppo3zus meramios Oouyeckou cucmeme 1 0CO6eHHOCMU 3aKOHOMEPHOCTSIX TIOJIOKEHUS U Bzanmopeiictue memu ¢

CIMPOEHUsL UX AMOMO8 U KPUCAILTIO8;) M3MEHEHHH CBOWCTB METAJIOB B IIe- KOHLIEHTPUPOBAHHBIMH

o0bwue pusuueckue ceolicmea memaios | puopax u rpymmnax Ileprogmyeckoit CEepHOM M a30THOU

(nosmopenue). OOIIE XUMUUECKHE CHCTEMBI. XapaKTepu30BaTh 00IIHE KHCTTOTaMH.

CBOMCTBA METAJIIOB KaK XMMHUUYECKHE CBOMCTBA METAIIIIOB KaK JlaGopaTopHble

BOCCTAHOBUTEJIEH: B3aUMOJIEHCTBUE C BOCCTAHOBUTEJIEW HA OCHOBE CTPOE- ONBITHI.

HeMeTaJllaMH (TaJloreHaMu, Cepoid, HHS UX aTOMOB U TOJIOKEHHS 7. O3HaKOMJIEHHE C

KHCIIOPOJ/IOM ), B3aUMOJICHCTBUE METAJIJIOB B AJIEKTPOXUMHUUECKOM PsIly | KOJUIEKIMEH METaslioB

HICJIOYHBIX U IICIIOYHO3EMEIIbHBIX HaIlpsH>KCHUA. XapaKTepI/ISOBaTb nu

MeTaJuIoB ¢ Bojoi. CBoOICTRA, ONUCHIBATH KOPPO3HUIO METAJIIIOB KaK

BBITCKAIOLIME U3 MONOKEHNS METAJUIOB B | OKHUCIMTEIbHOBOCCTaHOBUTEIBHBIN

3NEKTPOXUMHUUECKOM Psily HAIIPSKEHHU | MPOLIECC M CIIOCOOBI 3aIUThl METAILIOB

(B3anMoznelCTBHE C PaCTBOpPAMH KUCIOT | OT Koppo3ud. [IpoBoauts, Habm0naTh

U coineit), Metaiutorepmust. O0mme U ONHUCBIBATh XUMHUUECKUI

CMOCOOBI ONYYEHUS] METAIUIOB. 9KCMEPUMEHT C IOMOIIBIO POJHOTO

Crioco0slI 3amuTh! OT Hee. [IpuMeHeHne | sI3bIKa U A3bIKa XUMHUU

METaJUIOB B OBITY.

29 OO0111ie CBOMCTBA HEMETAJIIIIOB. [Tonoxenune HEMETAIIOB B | Xapakrepu3oBaTh o0mue xumuueckue | Jlemoncrpanum. 821,

I'eneTHueckas CBSI3b MEXIY [leprogmueckolf cucTeMe XHMHYECKUX | CBOMCTBA HEMETaJUIOB Kak I'openmue cepsr, yris u Nel,3,6,7,
KJIacCaMU BELIECTB. anementoB  J[. WM. MenzneneeBa U | OKHUCHMTENEH M BOCCTAHOBUTENIEH HA ¢docdopa B kuciopoze §25, No 7

[ToBTOpenue u ob6obIIeHNE
TEMBI « XUMHYCCKHUE
peaximm»

0COOEHHOCTH CTPOCHUS aTOMOB.
dusnyeckne  CBOMCTBA  HEMETAJIOB.
AnmoTponusi HEMETAUIOB (Ha TpUMepe
KHCIIOpoa, cepsl, pocdopa u yriaepona).
XUMHUYeCKHe CBOMCTBA HEMETAIIOB KaK
okucnurelneil. Bzaumoneiictue ¢
MeTaJlJIaMH, BOIOPOIIOM U APYTHUMU
Hemeramiamu. CBOMCTBa HEMETAIIOB
KaK BOccTaHOBUTEINEH. B3auMmoaencTBre
C TIPOCTBHIMU | CIIOKHBIMHU BEIIECTBAMU-
oxkuciuTenaamu. IlonsaTue o
TeHETHYECKOH CBA3H U T€HETHUECKOM
pane. I'eHeTnyeckuil psii MeTauia u

OCHOBE CTPOCHHSI UX aTOMOB H
MOJIOXKEHHSI HEMETAIJIOB B STy
anekTpooTpunatensHoct. Habmonats
Y OMHUCHIBATh XUMUUECKUIN
JKCIEPUMEHT C TIOMOIIIBIO POJTHOTO
SI3BIKA U SI3bIKA XUMUH.
XapakTepr30BaTh TEHETHUYECKYIO CBA3b
MEXIY KJIacCaMH OPTaHUYECKUX U
HEOPraHHMYECKUX COSTMHEHUI 1
OTpaXaTh €€ Ha MHUChbME C MOMOIILIO
000O0IIIEHHOM 3aIMCH «IIEMTOYKH
nepexomoBy. O600IIaTh 3HAHUS O
KJIaCCU(MKAINH U 3aKOHOMEPHOCTSIX




Hemertaia. Ocobennocmu
2EHEMUYECK020 PSOaA U 2eHeMUYEeCcKoll
CB513U 8 OP2AHUYECKOU XUMUU.

MPOTEKAHUSI XUMHUYECKUX PEeaKIUi B
OpraHMYECKON 1 HeOpraHMYECKOoH

30 Ilpakmuueckasn paboma Ne 3 [IpoBoxnTh, HAOIIOAATH U ONIMCHIBATH
no meme «Pacnosnasanue XUMUYECKHH 3KCIIEPUMEHT JJIs
seugecme» WICHTU(HUKALNY HEOPTaHUUECKHUX 1
OpPraHNYecKUX COeTMHEHHI C
TIOMOIIIBI0 KQUECTBEHHBIX PEaKLIUH
31 [ToBTOpeHue 1 0600IICHNE Perenue 3amay u ynpaxcHeHuit mo reme | O000IIaTh 3HAHUS O KIACCH(DUKAIIUN U 813,14,15,16
TeMBI «XUMHUUECKHE «XUMUYECKUE PeaKIUN 3aKOHOMEPHOCTSX NMPOTEKaHUs ,19,20, 21
peaxuum» Pacuerbl 1Mo ypaBHEHHMSIM XUMHYECKHX | XMMHUYECKUX PEaKIMi B OPraHHYECKOM
peakuuid, B TOM Yucie | ¥ HEOPraHMYECKOH XMMUH.
TEPMOXUMHYECKHE DPACUEThI, pacueThl C | YCTaHaBIMBaTh BHYTPHUIIPEIMETHbIC
UCIIOJIb30BAaHUEM TIOHATHSI «MaccoBasi | CBSI3M MEXAY OPTaHUYeCcKOU U
JIOJIs1 BELIECTBAY. HEOpraHUYeCcKol XUMHUEH B CBETE
00111er0, 0OCOOEHHOr0 ¥ €MHUYHOIO
TEMA 4. XUMMUSA U )KU3HD (2 yaca +1 yac npoMeKyTOUHasi aTTecTAILMS)
32 X¥MHs B ITOBCETHEBHOMN Ponb XUMUHU B obecrieueHNH OcBauBaTh HOPMBI KOHCIIEKT

JKU3HU.
XUMHUSA U CeJIbCKOEe
XO3SHUCTBO.

JKOJIOTUYECKOM,  DHEPreTUYECKOM U
NUIIEBOM  0€30MacHOCTH,  Pa3BUTHUH
meauiHel.  IloHATHE O  Hay4HBIX
METOo1ax [MO3HAHUS BEIIIECTB u
XUMHUYECKUX PEaKIIHil.

[IpencraBinerus 00 OOMHUX HAYIHBIX
MIPUHIIMATIAX MIPOMBIIIIIIEHHOT O
MOJTyYEHHsT BAKHEHIIINX BEIIECTB.
YenoBek B MUpPE BEUIECTB U MaTEPHUATIOB!
BaXHEUININE CTPOUTEIbHBIE MaTEpHAIIBL,
KOHCTPYKIIMOHHBIE MaTepHAaJIbl, KPaCKH,
CTEKJIO, KepaMHKa, MaTepHajabl s

IIEKTPOHUKH, HaHOMAaTepHaIb,
OpraHHYecKHue u MHHEpaJbHbIE
ynoOpeHus.

XUMHUSL M 3[J0pOBbE YeNOBEKa: IpaBuia
UCIOJIB30BaHUS JIeKapCTBEHHBIX

npernaparoB,  IMpaBWia  0OE30MacHOro
UCIIONIb30BaHMsSl MPENapaTtoB  OBITOBOM
XUMUHU

B TIOBCE/IHEBHOM KHU3HH.

Morome ¥ YHUCTAILUME  CPENCTBA.
Cpeocmea  60pbbbl ¢ ObIMOBLIMU
HACEKOMbIMU: peneieHmel,
UHCEKMUYUODL. CpencrBa JINYHOM
TUTHEHbl W KocMeTwkd.  [IpaBuia
Oe3omacHO ~ paboOTBI € CAKWMH,

HKOJIOTUYECKOro U 0e30MacHoro
00pAaIIeHUs C YUCTAIIUMHU ¥ MOFOIITUMH
Cpe/ACTBaMHU, CPEICTBAMHU JTUYHOU
rHrHeHbl. 3HaTh MpaBuiia 0e301acHOM
paboThI ¢ eIKUMU, TOPIOYUMHU U
TOKCUYHBIMU BELIECTBAMU,
CpeacTBaMU OBITOBON XUMUH,
MUHEPAJIBHBIMU U OpraHU4EeCKUMHU
YIIOOPEHUSAMH, CPEIICTBAMH 3aIUTHI
pacTeHui




TOPIOYMMH U TOKCHUYHBIMH BEIIECTBAMH,
CpeAcTBaMHU OBITOBO XUMHH.
MunepanbHbie u OpraHUYECKHUe
ynoopenus. CpencTsa 3aluThl PaCTCHUN

33 XUMHSL B CTPOUTEIIHCTBE. Hemenr. Beron. ITonbop onmtumaneHbIX | OcBauBaTh HOPMBI IKOJIOTUIECKOTO U KOHCIIEKT
XUMUS ¥ DKOJIOTHS CTPOUTENBHBIX MaTepHaoB B | Oe3omacHOro oOpalieHus co
MPaKTHYECKOW AESTEIBHOCTH YEJIOBEKa. | CTPOUTENLHBIMH MaTepHallaMH.
Xumugeckoe 3arpsizHeHue | CoOnmoaaTh MpaBmiIa 3KOJIOTHIECKOH
OKpY)KaIOIIeH Cpellbl U ero MOCIIeACTBHA. | 0€30MacHOCTH BO B3aMMOOTHOIICHUSIX
OxpaHna ruapocdepsl, TIOYBHL, | C OKpYXKalollel cpenoit mpu
atMocheprr, @uopsl u ¢dayHbl OT | OOpaIICHUH C XUMUYCCKUMHU
XMUMHYECKOT 0 3arps3HeHusI. BEIllECTBAaMH, MaTepHajJaMu 1
TpoLeccaMH.
34 IIpomescymounas ITpoBoauTh pedaekcrio cOOCTBEHHBIX
ammecmayus. JIOCTIDKCHHI B TTO3HAHUH
Hmozosan konmponvhas OpraHn4ecKOl XUMHHU.
paboma. AHanu3upoBaTh pe3ynbTaThl

KOHTPOJIBHOM paboThl U BBICTPAaUBaTh
IIYTH JOCTHXKEHMSI JKENAEMOI0 YPOBHS
YCIIEMIHOCTH.

Hroro: 34 yaca, u3 Hux 3 yaca npakTu4eckue padoTbl
2 yaca KOHTPOJIbHbIE Pa00ThI
1 yac mpoMeKyTOYHASI ATTECTALMA, HTOIOBasi KOHTPOJIbHAasi padoTa
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