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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0Omiero o0Opa3oBaHus
JIOCTUTAIOTCS B XOZIe 00Y4EHUsI XMMUHU B €JUHCTBE Yy4EOHOM M BOCIIUTATENbHOM 1€ATEIILHOCTH B
COOTBETCTBUM C  TPAJULUUOHHBIMH  POCCHUMCKMMH  COLMOKYJIBTYPHBIMH U  JTyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH, MPUHATHIME B OOIIECTBE MpPaBUIAMHU M HOPMAaMH NMOBEICHHUS U
CIOCOOCTBYIOT MPOLIECCaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLMATHM3AINN 00yJIarOIUXCS.

JIMYHOCTHBIE pEe3yJbTaThl OTPaXKal0T TI'OTOBHOCTH OOYYarOIIMXCSl PYKOBOJACTBOBATHCS
CHUCTEMOW NO3UTHUBHBIX LIEHHOCTHBIX OPHUEHTALUH M PACHIMPEHHE OIbITa AEATENbHOCTH Ha €&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTPpHOTHYECKOT0 BOCTUTAHUS:

[IEHHOCTHOTO OTHOILICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACJIeIMI0, NOHUMAaHMs 3HAYeHHUs XMMMYECKOW HAayKh B JKM3HM COBPEMEHHOTO OOIIecTBa,
CHOCOOHOCTH BJIAJIETh JOCTOBEPHON MH(OpManueil o mepefoBbIX JOCTHKEHUSAX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOWCTBE
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOr0 BOCIIMTAHUS

NPEICTaBICHNUs O COLHUAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJIJICKTHBE, KOMMYHHKAaTHBHOM  KOMIIETEHTHOCTH B OOINECTBEHHO  IIOJIC3HOM,
y4eOHO-HUCCIIEI0BATEIbCKOM, TBOPUECKOW W JPYIMX BHIAX JESATEIBHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HOM COBMECTHOH JI€ATEIbHOCTHU IPU BBINOJIHEHUH Y4€OHBIX, IO3HABAaTENIbHBIX 33/1a4,
BBIIOJIHEHUM XMMUYECKHUX SKCIEPUMEHTOB, CO3/JaHUM YUEOHBIX IPOEKTOB, CTPEMJIEHUS K
B3aMMOIIOHMMAHUIO ¥ B3aMMOIIOMOIIM B TPOILIECCE ITOW y4eOHOW IesITeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE MOBENEHHE W TIOCTYNKHA CBOUX TOBAPHUINEH C TO3WIMH HPABCTBEHHBIX W
IPaBOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBHM MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUpPOBO33PEHYECKHE TPEACTABICHUS O BEHNIECTBE M  XUMHYECKOW  PEaKIHy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAyKH M COCTABIISIOUINE OCHOBY JIJIS
NOHUMaHMs  CYIIHOCTM HAayyHOHM KapTHMHBI MHpa, NPEACTaBIeHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOAbI, B3aUMOCBA3SIX YellOBeKa C MPUPOJHOM Cpelod, o posu
XMMHHU B TIO3HAHUH ATHX 3aKOHOMEPHOCTEH;

MIO3HABATEIbHBIE MOTHBBI, HAlpaBIICHHBIE HA MOJYYCHHWE HOBBIX 3HAHWHA MO XHMHH,
HEoOXoauMBble Ul OOBSCHEHHsS HaOJI0JaeMbIX IPOLECCOB U SBJIEHUH, IO3HABaTENILHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphl, B TOM YHCJIE HABBIKOB CaMOCTOSATENIbHOM paboThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JIUTEPATYpOH, JOCTYIMHBIMH TEXHHUECKUMH CpEICTBAMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYyYEHMIO M TO3HaHHIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa30BaHMIO, MMPOSKTHON M HCCIEI0BATEIbCKON JIEATENILHOCTH, K OCO3HAHHOMY BBIOODPY
HAIpaBJICHHOCTH ¥ YPOBHsI 00yUEHUS B JaJIbHEHIIEM;

4) popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HaHME IICHHOCTHU JKWU3HH, OTBETCTBEHHOIO OTHOIIEHHUS K CBOEMY 3/10pOBBIO,
YCTAHOBKHM Ha 37I0POBbIi 00pa3 JKU3HU, OCO3HAHME IIOCIEACTBUI U HEMPUSTHE BPEIHBIX
NpUBBIYEK (YHOTpPEeOJEHUSI alKOrojsi, HapKOTHKOB, KYpEHHs), HEOOXOAMMOCTH COOJIOJIEHUS



npaBuil 0€30MacCHOCTH TPH OOpalleHHH ¢ XHMHUYCCKHMH BEIICCTBAMH B OBITY M peabHOU
JKHA3HU,

5) TPy10BOT0 BOCIIMTAHMSI:

UHTEPEC K MPAKTUYECKOMY M3YYEHHUIO MPO(ECCHii M Tpyda pa3aIndHOro poja, yBaKeHHe K
TPyAy H pe3yibTaTaM TPYAOBOH OEATCILHOCTH, B TOM YHCJIE€ Ha OCHOBE IPUMCHEHUS
OPEIMETHBIX 3HAHWH 10 XWMHH, OCO3HAHHBIK BBIOOp WHAWBUIYAIBHOH TPaeKTOpPHUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM IJUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHon mpodeCCHOHAIBHON AEATEIbHOCTH U
pa3BUTHsI HEOOXOAUMBIX YMEHHI, TOTOBHOCTh aalITHPOBATHCA B MPO(ECCHOHANBHOM Cpee;

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

9KOJIOTHYECKH I1eJIeCO00pa3HOe OTHOIIICHHE K MPUPOIC KaK UCTOUYHUKY KHU3HH Ha 3emile,
OCHOBE €€ CYIIECTBOBAHMs, [MOHHMMAHHE LEHHOCTH 3J0pPOBOr0 W 0€30MacHOro o0pasa KH3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HM3HYECKOMY M IICHXHYECKOMY 3J0POBBIO,
OCO3HAHHE IIEHHOCTH COOJTFOICHUS TPaBUI O€30MaCHOTO MOBEACHHS TP padoTe ¢ BEIIECTBAMH,
a TAaK)K€ B CUTYyalUAX, YIPOXKAIOIINX 310POBbIO U )KU3HU JIIOJEH;

CMOCOOHOCTH TPHMEHSTh 3HAHHS, MOJIYyYaeMble NMPH HM3YYCHHH XHMHH, IS PEIICHHS
3aj1a4, CBSA3aHHBIX C OKPYIKAIOIIEH MPUPOIHON CPEOi, TS TOBBIIICHUS YPOBHS SKOJOTHYECKOM
KYJbTYPBI, OCO3HAHUS TNTOOAIBHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U MyTeH UX peIIeHUs
HOCpeI{CTBOM METOAOB XHMMHUH, DKOJIOTHYCCKOI'O MBIIIJICHUA, YMCHI/ISI pYKOBOIlCTBOBaTI)CFI M B
M03HABATEIbHOW, KOMMYHHKATUBHOMN U COIMATbHON MPAKTHKE.

METAIIPEJIMETHBIE PE3YJIbTATbI

B cocraBe MerampenMeTHBIX pPe3ylIbTATOB BBIICISIOT 3HAYMMBIC Uil (OPMHPOBAHUS
MHPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIINI, TUIOTE3a, (PaKT, CUCTEMA,
IPOIIECC, IKCIIEPUMEHT U JIPYroe.), KOTOPBIC MCIOIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUCOHBIX
peaMeTax M MO3BOJISIOT Ha OCHOBE 3HAHMH U3 ATHX MPEAMETOB (POPMUPOBATH MPEACTABICHHE O
[EJIOCTHOW HAY4YHOH KapTHHE MHpa, U YHUBEpPCAIbHbIE ydeOHBIC JEHCTBUS (ITO3HABATEIBHEIC,
KOMMYHUKaTHBHbBIE, PETYJSATUBHBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIIECTBICHUIO YUEOHOM JIeATEIIbHOCTH.

IMo3naBaTeIbHbIE YHUBepPCAJIbHbIE yUeOHbIE IeiiCTBHS

Ba3oBble JJoru4yecKue AeiicTBuA:

YMeHI/ISI HNCITIOJIB30BaTh HpI/IéMI)I JIOTUYCCKOTO MBIIIJICHUA HpI/I OCBOCHUU 3HaHHI>i:
pacKpbhIBaTh CMBIC] XHMHUYECKHX TIOHATHH (BBIIENATH WX XapaKTepHbIE MPU3HAKH,
YCTaHABJIMBATh B3aUMOCBS3b C JAPYTUMH MOHSITUSMH), UCTIONB30BATh TIOHATHS IS OOBSICHEHUS
OTJIENbHBIX (PAKTOB W SIBICHUH, BBIOMPATh OCHOBAaHUS M KpPUTEPUU s KIacCUPUKAIUU
XUMHUYCCKHUX BCHICCTB U XUMHWUYCCKHUX pCaKHHﬁ, YCTaHaBJ'II/IBaTB HpI/I‘H/IHHO-CJ’I@HCTBeHHBIC CBA3U
MEXy 00BEKTaMH U3YUCHUS, CTPOUTH JIOTUYECKUE PACCYXICHUS (MHIYKTUBHBIC, JICyKTUBHBIC,
10 aHAJIOTHH), JeJIaTh BBIBOBI U 3aKIIOUCHHUS;

yYMEHHE MPHUMEHTHh B Ipoliecce MO3HAHMS MOHATHS (IIpeIMETHbIE U MeTanpeaMeTHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOIb3yeMble B XHMHH, NPEOOPa30BBIBATh HIMPOKO
NPUMEHSIEMbIC B XUMHH MOJICIbHBIC MPEICTABICHHUS — XMMUYECKUN 3HAK (CHMBOJI 3JIEMEHTA),
XUMHYeCcKass (GOopMylia M YpaBHEHHE XHMHYECKOM peakiud — TP PEHICHHH Y4eOHO-
ITIO3HABATCJIIBbHBIX 3ajaa4, C y‘-IéTOM 3THUX MOOCIBHBIX Hpe)ICTaBJ'IeHI/Iﬁ BBISIBJIATH nu
xapaKTepmoBaTL CYI]_ICCTBGHHBIG HpI/I3HaKI/I I/I3y'-IaeMI)IX O6T)eKTOB — XUMHNYCCKUX BCIICCTB N
XUMHYECKHX DPEaKIUi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUUUHHO-CIICACTBEHHBIC CBSI3U W
MPOTHBOPEUHSI B U3YUAEMbIX MPOIECCAX U SBJICHUSX.

Ba3oBble HcciIe 0BaTeIbLCKHE AeHCTBYUA



YMEHHUE HWCIOJIbh30BaTh IMOCTABJICHHBIC BOIPOCHI B KayeCTBE WHCTPYMEHTAa TO3HAHUS, a
TaKKe B KadyeCTBE OCHOBBI Ui (OPMHUPOBAHUS THUIIOTE3Bl MO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CY)KICHUI;

nproOpeTeHre OmbiTa 1O IUIAHUPOBAHHIO, OPTaHHM3AlMU U TPOBEICHUIO YYCHUYCCKHX
AKCIEPUMEHTOB, YMEHHE HAOIIOIaTh 32 XOJI0M IPOIIecca, CaMOCTOSITEIIbHO MTPOTHO3UPOBATH €TI0
pe3yibTatr, (opMyIHpoBaTh O0OOIIEHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEIEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PatGora ¢ undopmaunmeii:

yYMEHHUE BBIOUPATh, aHATH3UPOBATh U HHTEPIPETUPOBATh HHOOPMAIIHIO Pa3IHYHBIX BUIOB
U GOpM MPEACTABICHHS, TOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTEpaTypa
XUMHYECKOTO COAEp)KaHHUs, CIpaBOYHbIE MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OILICHUBATh MMPOTHBOPEUUBYIO U HEIOCTOBEPHYIO WH(POPMAIIHIO;

YMEHHUE NPUMEHSTh Pa3IMYHbIe METObI U 3aIPOCHI IPH TIOUCKE U 0TOOpEe MHPOPMALIUU U
COOTBETCTBYIOLIMX JaHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHUS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OTIPEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH HCIOIB30BAHUS HH(POPMALMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPO aKTUBHOT'O MCIIOJIB30BAHHS PA3TUUHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBHYIO (OpMY MpeICTaBICHUS
UHPOPMALIMM W WUTIOCTPUPOBATH PEIIAeMble 3aJlaud HECIOXHBIMH CXEMaMH, JUarpaMMaMH,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHUE HCIOJIb30BaTh W aHAIU3UPOBaTh B Mpolecce y4eOHOW M HCCIEIOBATEIbCKON
NESITeIbHOCTH UH(POPMAIIMIO O BIMSHUY MPOMBIIUICHHOCTH, CEIBCKOT0 X03HUCTBA M TPAHCIIOPTA
Ha COCTOSTHHE OKPY’KaIOLIeH TPUPOJHON CPEJIbI.

KoMMyHUKaTHBHBbIE YHHBepcaabHbIe yueOHbIe AeiicTBUSA:

YMEHUsl 3aJaBaTh BONPOCHl (B Xoie nauasora W (WIM) JUCKYCCHU) TIO CYHIECTBY
oOcyxmaeMoll TeMmbl, (HOPMYJIHUPOBATH CBOM TPEJIOKEHHS OTHOCUTEIBHO BBITIOJHECHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS TPEACTABIISTh MOJTyYeHHbIE Pe3yJIbTaThl MO3HABATEIHLHOM JIEATEIILHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeNlaTh MPEe3CHTALUI0 pe3yJbTaToB BBINOJHEHUS XHMUYECKOTO
JKCIIepUMeHTa (Ja0opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHl MO HCCIEJOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHHUSl Y4eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOW ITO3HABATEIHHOU U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PELICHUH BO3HMKAIOIMX MpoOjeM Ha OCHOBE yuéTa
OOIIMX HWHTEPECOB U COTJacoBaHMs MO3MLUN (0OCYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIMHAIIMS COBMECTHBIX JIEHCTBHIA, ONPEACTICHIE KPUTEPUEB 110 OIEHKE KayecTBa
BBITIOJITHEHHOU PabOThI U IpyTHe).

Pery1siTuBHBIe yHHBepcalbHble y4eOHbIe AeiicTBUA:

YMEHHUE CAMOCTOSITENILHO ONPEAEIATh eI AesITeIbHOCTH, MIIaHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIMPOBATh M TIPM HEOOXOJAWMOCTH KOPPEKTHUPOBATH CBOIO JIECATEILHOCTH, BHIOMpPATH
HaubOosnee H(P¢eKTUBHbIE CHOCOOBI pelleHus Y4eOHbIX M MO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM ITOPUTM JEHCTBHNA NpU
BBIMOJIHEHUH 33J1aHUN ¢ y4€TOM TMOJNy4YeHHMs] HOBBIX 3HAHUH 00 M3y4aeMbBIX OOBEKTax —
BEIIECTBAX W PEaKIUIX, OIIEHUBATh COOTBETCTBHE MOJYYCHHOTO pe3yJIbTaTa 3asBJICHHOW IENH,
YMEHHE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPEJIaracMble B YCIIOBUH 3aIaHHH.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pE3yJIbTAaTOB IO OCBOEHHUIO 0053aTENILHOTO COJIEPIKAHMS,
YCTAHOBIICHHOTO JaHHOW (exepambHOW pabodeld mporpaMMoOM, BBIICISIFOT: OCBOCHHEIC



oOydarlomuMucs Hay4yHble 3HAHHUS, YMEHHs M CHOCOObI JeWcTBUM, crenuduyeckue s

OpeIMETHOW 00sacTH «XUMUS», BUIBl JAEITEILHOCTH MO TOJXYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEPIpETaLNH, TPeoOPA30BAHUIO U IPUMEHEHHUIO B PA3IMYHBIX YUCOHBIX U HOBBIX CHTYaLIUsX.

K konny oOydenus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHMN: aTOM, MOJIEKYJd, XUMHUYECKUAN
DJIEMEHT, IPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAs M MOJIEKYJISIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpDHAas Macca, MaccoBass JOJs XUMHYECKOIO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM O00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHLIATEIEHOCTh, CTENICHh OKUCIICHUS, XUMUYECKas peakiys, Kiaccuukanus
peaxkuuii: peakluy COeIMHEHUS, PEaKIIUU Pa3JI0KEHUs, peaKIIMM 3aMEIIECHUs], peaKkLiun
0o0MeHa, 9K30- ¥ SHJIOTEPMUYECKHE PEaKIMH, TeIUIOBON 3 (EeKT peakuuu, siApo aToMa,
JJIEKTPOHHBIN CIIOW aToMma, aTOMHas OpOMTal b, paguyCc aroma, XMMHUYecKas CBS3b,
NOJIIpHAsl U HEIOJIApHAasl KOBAJIEHTHAsl CBS3b, MOHHAsI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBast J0JIs BEIECTBA (IIPOLIEHTHAs! KOHLEHTPALKs) B paCTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHI U NPUMEHSATH 3TH
MOHSITHS IIPU ONTMCAHUM BELLECTB U UX IPEBPAIICHUN;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJI€HHUS (OpMyNn BEIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OINpEAEATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEAMHEHMSX, CTENEHb
OKHCIICHHSI DJIEMEHTOB B OWHApHBIX COCAMHEHUSX, NPHUHAJICKHOCTh BEIIECTB K
OINpesieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOH CBS3U
(KOBaJIeHTHAasl U MOHHAs) B HEOPraHMUECKUX COECMHEHUSX;

packpbiBaTh cMmbIca llepuonnueckoro 3akona J[. M. MenneneeBa: 1eMOHCTpUPOBAThH
MOHMMAaHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonuyeckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTaJipo;
ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoil cucTeMbl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATUS «IJIaBHas noarpynmna (A-rpynma)» u
«mmobounas noarpynna (b-rpynma)», Manble W OonblIMEe NEPHOABI, COOTHOCHUTH
0003Ha4YeHMsI, KOTOpble UMeroTcsl B Tabnuue «lleproguueckas cucteMa XUMHYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKHX DJEMEHTOB (COCTaB M 3apsa  sapa, oOllee YHCIO 3JIEKTPOHOB U
pacripeielieHUe UX T10 3JIEKTPOHHBIM CIIOSIM);

KJIaccu(UIUPOBaTh XMMUYECKHE 3JIEMEHThI, HEOPraHUYECKHE BELIeCTBA, XUMUYECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIMH BEIIECTB, MO TEIJIOBOMY
apdexry);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3IUUHBIX
KJIaCCOB,  TOJTBEp)KJash  ONUCAHUE T[pPUMEpPaMH  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX Kau€CTBEHHOTO COCTaBa,
BO3MO>XHOCTH IPOTEKaHUsI XUMUYECKHUX IIPEBPALLICHUN B Pa3IMYHBIX YCIOBUIX;
BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISPHYIO MacChl BELIECTB, MacCOBYIO
JIOJIF0 XMMUYECKOT'0 AJIEMEHTa 10 (hopMyJsie COeTMHEHNUs, MaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLnuu;



MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITENIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHUE, 0000IICHHE, CHCTEeMAaTH3alNIo0, KJacCU(HUKaAIMIO, BBISIBICHUE MPUYUHHO-
-CJICICTBEHHBIX CBSI3€M — JUJI1 M3Y4YEHUS CBOMCTB BELIECTB U XMMUYECKUX PEAKLUM,
€CTECTBCHHO-HAyYHBIE  METOJbI  TO3HaHWS  —  HaOmoJeHUe, U3MEpPEHHUE,
MOJICIIMPOBAHUE, IKCIIEPUMEHT (pEaJIbHbIN U MBICIICHHBIN );

CIeIOBaTh MpaBWJIaM TIOJb30BAHUS XUMHYECKOW TIOCYIOH U  JIabopaTOpHBIM
o0opyIoBaHHWEM, a TAaKXe IMpaBHJIaM OOpaIleHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMHU T10 BBITIOJHEHUIO JIAOOPATOPHBIX XMMHYECKUX OIBITOB IO MOJIYYCHHIO
U COOMpaHUIO0 Ta3000pa3HBIX BEMIECTB (BOJOPONA M KHCIOPOJA), MPHUTOTOBICHHUIO
pPacTBOPOB € ONPEACIEHHON MAaCCOBOM JOJIEN pacTBOPEHHOTO BEILLECTBA, IUIAHUPOBATH
Y MPOBOJIUTh XMMHUYECKUE IKCIIEPUMEHTHI IO PaCIO3HABAHHUIO PACTBOPOB IIEIOUYEH U
KHCJIOT C TIOMOIIBI0 HHIMKATOPOB (JIakMyc, (heHoadTaIeuH, METHIOPAHXK U JIPYTHUE).

K xonmy oOyuenust B 9 kJjacce mpeIMETHBIE pe3ysbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y O0OYUAIOIIUXCS YMEHHUI:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUUYECKHX TMOHSITHI: XUMHUUYECKHH 3JEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHHMOH, IIPOCTOE BELLECTBO, CI0XKHOE BELIECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATENBHOCTh, CTENEHb OKHUCICHMS, XMMHUYECKas peakius, XUMUYECKas
CBsI3b, TEIIOBOM 3P dEeKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, INEKTPOIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIMTUYECKAs JUCCOLMAIMS, pEaKIuh HOHHOIO OOMEHa,
KaTajau3aTop, XHUMHUYECKOE paBHOBECHE, OOpaTUMbIe W HEOOpaTHMbIE PEaKIIHH,
OKHCIIUTENbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIMU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(pOTEepPHOCTh, XUMHUYECKas CBA3b
(koBajieHTHasi, HMOHHAs, METAJUIMYECKas), KPUCTAUIMYECKass pemeTka, KOppo3us
METaJIOB, CIUIaBBI, CKOPOCTb XHUMHUYECKON peaKIuu, TMPEeAeTbHO JOMyCTUMAs
koHneHTpauus [1JIK BemnecTna;

WJUTIOCTPUPOBATh B3aWMOCBSI3h OCHOBHBIX XMMHUYECKHX TMOHATUW W TPUMEHSTH 3TH
MOHSTHUS MTPU ONMCAHUU BEIIECTB U UX MPEBPAIICHUI;

WCIIOJIH30BaTh XUMHUYECKYI0 CHUMBOJIUKY JUIsl COCTaBJICHHS (OpMYJT BEHIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

ONpENEeNsATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMHUYECKHX JJEMEHTOB B
COCIMHEHUSX PA3IMYHOIO COCTaBa, MPUHAJIEKHOCTh BEHIECTB K ONPEACIEHHOMY
KJIACCY COCNMHEHHWH 1o (opMyriam, BUJ XUMHUYECKON CBsI3U (KOBAJICHTHAs, MOHHAs,
MeTaJuInuecKasi) B HEOPTaHMYECKUX COCIMHECHHSIX, 3apsij HOHA MO0 XUMHYECKOU
dbopmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPTaHWYECKUX COCTUHEHHH, TUI
KPUCTAJUIMYECKOM pEeIETKA KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMbIich [lepuogunyeckoro 3akona JI. 1. MenneneeBa u 1€eMOHCTPUPOBATH
€ro MOHMMAaHHE: OIMMUCHIBATh M XapaKTepu3oBaTh Ta0nuuHyo ¢opmy I[leprogndeckoit
CHUCTEMBbl XMUMHUYECKHX OJJIEMEHTOB: pa3juvaTh MOHATHS «TJlaBHas moxarpymnma (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie u  OOJBIIHE TIEPUOJBI,
COOTHOCUTh O0O3HAUEHUS, KOTOpPhIE HMEIOTCI B TMEPHOAMYECKOW Tabmuie, C
YHCIOBBIMU XapaKTEPUCTHUKAMU CTPOSHUS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U
3apsj sapa, o01Iee YUCIIo AIEKTPOHOB U paclpeielieHUe UX IO AJIEKTPOHHBIM CIO0SM),
OOBSCHATH OOIIME 3aKOHOMEPHOCTH B W3MEHEHHH CBOMCTB DJJEMEHTOB M HX
COEIMHEHUH B Mpejesiax MajblX MMEPUOJOB U TJIABHBIX MOATPYIIl ¢ YYETOM CTPOEHUS
UX aTOMOB;



KJIaccu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUM BEIIECTB, IO TEIIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHUX dJIEMEHTOB);
XapakTepu3oBaTh (ONUCBHIBaTh) OOLIME U cHeuuduyYeckue XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX pEaKLUi;

COCTaBJISITh YPAaBHEHUS 3JIEKTPOIMTUYECKON TUCCOLMALIMU KUCIIOT, IIIEJI04YeN U COJIel,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMEeHa, ypaBHEHHS PEaKLUH,
HNOJATBEPXKIAIOIIMX ~ CYLIECTBOBAaHME TI'E€HETHYECKOM CBA3M MEXAY BellecTBaMU
pa3INYHbIX KIIACCOB;

PAaCKpBIBaTh CYIIHOCTb OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUUI MOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OajiaHca dTHX PeaKluii;

IPOTHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCHUMOCTH OT MX CTPOEHHS, BO3MOKHOCTH
IPOTEKaHUsI XMMUUYECKUX MPEBPAILEHUI B pa3IMYHbIX YCIOBUSX;

BBIYUCIIATH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO M MOJIAPHYIO MacChl BEILECTB, MAaCCOBYIO
JIOJTF0 XMMHAYECKOTO AJIEMEHTa 110 (hopMysie COeTUHEHNsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, NPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON pEaKIty;

coONoaTh MpaBWa IIOJIb30BAHUSI XUMHYECKOW TIOCYJOH U J1TaOOpaTOpPHBIM
o0opyOBaHUEM, a Tak)Ke IpaBHUia OOpaIlEeHUs C BELIECTBAMH B COOTBETCTBUHU C
UHCTPYKLHUSMU 10 BBIIOJHEHHUIO JTa0OPATOPHBIX XUMHUYECKUX OIBITOB I10 MOJIYYCHHIO
¥ COOMPAHHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTIICKUCIIOTO Ta3a);

IPOBOJUTH PEAKLUH, MOATBEPXKIAIOIINE KAYECTBEHHBIH COCTAaB Pa3MUYHBIX BEIECTB:
pacrmo3HaBaTh OMNBITHBIM ITYTEM XJIOPHA-, OpOMHI-, HOAMA-, KapOoHat-, ¢ocdar-,
CHIIMKAT-, Cynab(aT-, THIPOKCHA-UOHBI, KATHOHBI aMMOHHMS W HWOHBI HM3yYCHHBIX
METAaJUIOB, IPUCYTCTBYIOIME B BOAHBIX PACTBOPAX HEOPraHMUECKUX BEIIECTB;
IPUMEHSTh OCHOBHBIE ONEpAlUU MBICIUTEIBbHON NEATENIbHOCTH — aHAU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHHEe, CHCTEMAaTU3alMIO, BBIABICHUE NPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Y4YEHMs] CBOWMCTB BEIECTB M XMMHMUYECKHUX PEAKIMH, €CTECTBEHHO-
HayyHble METOJbl [O3HAHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEINPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).






COJAEP)KAHUE OBYYEHUA

8 KJIACC

ITepBoHayajbHBIC XHMHYECKHE NIOHATHS

[Ipeamer xumuu. Poiib XMMHM B KM3HM 4YellOBeKa. XUMHUsA B cuUcTeMe Hayk. Tema u
BeulecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperatHoe cocrossHue BeuiecTB. [lonsTue o
METO/ax MOo3HaHMs B XUMUU. UncThie BemecTBa U cMecu. CriocoObl pa3/ieieHus cMecei.

ATOMBI M MOJIEKYJBl. XHMHUYECKHE DJIEMEHThl. CHMBOJIBI XMMHYECKUX DJIEMEHTOB.
IIpocTeie u Ccll0KHBIE BElecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckass ¢opmyna. BalleHTHOCTP aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTENbHAsA aToMHasi Macca. OTHOCUTENIbHAS MOJIEKYJISIpHAs
Macca. MaccoBasi 10J11 XMMHUYECKOIO JJIEMEHTA B COCJMHCHUH.

KomnuectBo BemectBa. Monb. MoisipHas macca. B3auMMOCBA3b KOJIMYECTBA, MAacChl U
qHCciIa CTPYKTYPHBIX €IMHUI] BelecTBa. Pacuérel mo GpopmyniaMm XUMHUYECKUX COCTUHEHUH.

®usnyeckue M XUMHYECKHUE SIBJICHHUS. XHUMUYECKas peakuus U e€ IMpPU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BEIECTB. XUMHUYecKUe ypaBHeHUs. Kiaccupukanus XMMHUYECKUX peakuuit
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHU, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCYyI0#, MpaBuwiiaMu paboOThl B JaOOpaTOpuu U MpUEMaMU
oOpartieHus ¢ 1a0opaTOpHbIM O00OpPYIOBAHHEM, HM3YYEHUE M ONHUCAHUE (PU3MUECKUX CBOWCTB
00pa310B HEOPraHMYECKUX BEIIECTB, HAO0JeHne GU3NYECKUX (IUIaBJIeHUEe BOCKA, TassHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJIEHCAIUs BOJbl) U XUMUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEJHOI MPOBOJIOKH, B3aUMOJEICTBHE Mea ¢ KUCIOTOM) SABICHU, Ha0It01eHue
U OIMCaHHWE TPU3HAKOB IPOTEKAHUS XHUMHUUYECKUX peakuuil (pasjoxkeHue caxapa,
B3aMMO/ICUCTBUE CEPHOM KUCIOTHI C XJIOPUAOM Oapusi, pasnokenue ruapokcuaa meau (I1) mpu
HarpeBaHWU, B3auMOJCHCTBUE Keie3a ¢ pactBopoM conu Menu (ll), usydenwme crmocoOoB
paszieneHus cMeceil: C IOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BbIIAPUBAHHE, IUCTUIUISLIMS,
xpomaTtorpadus, TpOBEIEHHWE OUUCTKH MOBAapPEHHON COJM, HaONIOJIEHHE U ONHMCAHHE
pE3yJbTaTOB IPOBEJIEHUS OIBITA, WIIHOCTPUPYIOIIErO 3aKOH COXPAaHEHHWS MacChl, CO3/IaHuE
MoJiesielt MOJIEKYI (IIapOCTEPIKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucmopong — 3ieMeHT M IpPOCTOE BELIECTBO.
Haxoxnenue xucnopojia B Ipupoje, pu3ndeckue U XUMHUYECKUe CBOMCTBA (peakIMi TOPEHUs).
Oxcunpl. Ilpumenenne kucinopoga. CrocoObl TOJTy4eHHUs KHCIOpoJa B JIabOpaTopuu U
npoMbIIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — aioTporHas MOAM(pUKAIUs
KHCIIOpO/1a.

TennoBoil 3¢ ¢dexkT XUMHUECKOW peakluu, TEePMOXMMHUYECKHE YpaBHEHHUS, 3K30- U
OHIOTEPMUYECKUE peakUMU. TomaMBO: yroib M MeTaH. 3arps3HEHUE BO3/yXa, YCUJIICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »snemeHT u mpocroe BemiecTBO. HaxoxkaeHwe Bojopona B MPHPOJE,
¢u3nUeckre 1 XUMUYECKHE CBOMCTBA, IPUMEHEHHUE, CIIOCOOBI oydeHus. KucioTsl u comu.

MonsipHblii 00bEM ra30B. Pacu€Thbl Mo XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOoAbl. Boma kak pactBoputens. PactBopbl. Hacklmennsle u
HEHACBIIIEHHbIE pacTBOphl. PacTBopuMOCTh BellecTB B Boje. MaccoBas 0l BELIECTBa B
pacTBope. XUMHYecKkue cBoicTBa BoAbl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHUEe NPUPOIHBIX BoA. OxpaHa M OYMCTKA
MPUPOTHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIiue (OCHOBHBIE, KHUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKCcHJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyenue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMEBIC OCHOBAHUS.
Homenkiiarypa ocHoBanuii. @u3M4eCKHME M XHMHYECKHME CBOWCTBA OCHOBaHMU. [lomydeHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucinot. @usndeckiue U1 XUMHUYECKHE
cBoiicTBa kucaot. P akruBHoctu metauioB H. H. bekerosa. Ilonyuenue kucior.

Conu. Homenknarypa coneil. ®@uznueckue U XxumMuueckue cpoiictBa coieil. [lomyuenue
COJICH.

I'eneTnyeckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZIeNIEHUE COJEpKaHUs KUCIOpOoJa B BO3AYXE, [IOJIy4eHHUE, COOMpaHue,
pacro3HaBaHHEe M HM3yYEHUE CBOMCTB KHUCIOPOa, HAOMIOJACHHE B3aUMOJCWCTBUS BEILECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3liaMi OKCHIOB M OINHUCAHWE HMX CBOHCTB, TOJy4YCHHE, COOMpaHUE, pacro3HaBaHUE U
U3ydeHHe CBOWCTB BOaopoaa (ropeHue), B3aumojeiictBue Bojopoaa ¢ okcuaom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHAIIOB), HAOIIOJACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PAaCTBOPEHHUS BEIIECTB C Pa3IM4HON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJE€H pacTBOPEHHOIO BEIIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HATpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHUAIIOB), HCCIEAOBaHUE OOpPAa3I[OB HEOPTaHUYECKUX BELIECTB PA3IMUYHBIX KJIACCOB,
HAOII0/IEHUE W3MEHEHUS OKPaCKH WHAMKATOPOB B PACTBOpPAxX KHCIOT U LIEJIOYEH, M3ydeHHE
B3aumoieicTBusi okcuga meau (ll) ¢ pacTBopoM cepHOM KHCIOTBHI, KHUCJIOT C METaJUIaMU,
peaKUHuil HEUTpalIu3alnu, MOJYYEHHE HEPACTBOPHUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaxHenmme
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummuueckux jiementos /[, HU.
MenpeneeBa. CTpoeHue aToMOB. XUMHUYECKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALINUKM XUMHUECKUX OdleMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIC U MIETOYHO3EMEbHBIE METAJUIbI, TaJOT€Hbl, HHEPTHHIE Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCHUIBI U THIPOKCHIBI.

Ilepuonuueckuin 3akoH. llepuoanueckass cucremMa xumuueckux a3nemeHtos /. H.
MenneneeBa. Kopotkonepuognas u iuHHONepuoAHas ¢opmel [lepuognueckoit cucTeMbl
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIbI AJIEMEHTA.

Crpoenue aromoB. CoctraB aroMHbIX snuep. HM3otombl. Onektponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XUMUYECKHX dlieMeHToB [leprnoanyeckoil cucTemMsl
. W. MenneneeBa. XapakTepHCTUKa XHUMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
ITepuoanueckoit cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOJaAM.



3nauenue Ileprnoanueckoro 3akoHa u [leproauyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIsl pa3sBUTHS HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HENoJIsIpHast) CBS3b.
DIIEKTPOOTPULIATETBHOCTh XMMUYECKUX 3JIEMEHTOB. llOHHAas CBA3b.

Crenenp  okucinenus. OKHCIUTENbHO--BOCCTAHOBUTENbHBIE  peakiuu. IIponecchbl
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4yeHHe OO0pa3loB BEIIECTB METANIOB U HEMETaIOB, B3aHUMOJCHCTBHE THMIIPOKCH]A
LMHKAa C pacTBOpPamMu KHUCIOT W IIEJIOYEl, IPOBEACHHUE OIBITOB, WLIHOCTPUPYIOLIUX HTPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (TOpEHUE, PEaKLIUU Pa3JI0KEHUS, COETUHEHMUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHbIX CBA3€H MPHU U3YYEHUH XMMHUHU B 8 KJIacCe OCYIIECTBISETCA
yepe3 HCIOIb30BAaHME KaK OOLIMX €CTeCTBEHHO--HAyYHBIX TMOHSATHM, Tak U IOHATHIA,
ABJISIOLIMXCSI CHCTEMHBIMHU JUIsl OT/AEIBHBIX IPEAMETOB ECTECTBEHHO--HAYYHOIO LIUKJIA.

OOme ecTeCTBEHHO--HAYYHbIE TOHSATHS: HAY4HBIH (pakT, TUIOTE3a, TEOpHs, 3aKOH,
aHalM3,  CHUHTE3,  KiIacCH(pUKalus,  MEePUOJUYHOCTh,  HAONIOJEHUE,  OKCIEPHUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, B3JEKTPUYECKUN 3apsll, BELIECTBO, TeJI0, O0BEM, arperaTHoe
COCTOSTHUE BEILECTBA, a3, (PU3WYecKHue BEIUYHHBI, €IUHHUIIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE3461, ComHIIE.

buonorwust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, IIOJC3HBIC
HCKOIIaeMbl€, TOILUINBO, BOAHBIE PECYPCHI.

9 KVIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMuU4yeckux »siemeHtoB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUHM CBOMCTB XMMHMUYECKHX
DIIEMEHTOB NEPBBIX TPEX IEPUOMAOB, Kalus, KalblUs U UX COEAWHEHHH B COOTBETCTBHM C
MOJIO’KEHHEM 3JieMeHTOB B [leproaudeckoii cucteme U CTPOEHUEM MX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUMBI KPUCTAJUIMUECKHUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BELIECTBA OT THUIIA KPHUCTAUNIMYECKOW PEMETKM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIeCTB. XUMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOIIMX B pEaKUUU BEIIECTB, MO TEMIoBOMY 3((exTy, M0 H3MEHEHHIO CTeleHeu
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYacCTHIO KaTauu3aropa). JK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHHUS.

[TonsiTue o cxopoctu Xxumuueckoil peaxiuu. ITonstue 06 oOpaTUMBIX M HEOOPATUMBIX
XUMHUECKHX peakiusx. [loHATHE O TOMOTeHHBIX U TeTeporeHHbIX peakuusx. [lonstue o
kartanuze. lloHsarne o XumHueckoM paBHOBecUU. DakKTOphl, BIHUAIONIME HA CKOPOCTh
XUMHYECKON PEaKIMU U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHSI.



OKHCTUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, SJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENBbHON peakunu. CocTaBlI€HHE YPaBHEHHMM OKHCIINTEIbHO--BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTnoHsl,
AQHUOHBI. MexaHH3M [HUCCOIMAllMM BEUIECTB C pPa3jIMYHBIMH BHJIaMU XUMHUYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu monHoro o6MeHa. YCIIOBHS NMPOTEKaHUsS PEaKIMii HOHHOTO OOMEHa, TOJHbBIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAHWW MU COJEH B CBETE
MpEJCTaBICHU 00 AIEKTPONIUTUYECKON aucconuanuu. KadecTBeHHbIE pPEaKIMU Ha HOHBI.
[TonsTHE O TUIPONIHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIECTB —
METaUIOB M HeMeTawioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATpHUs),
UCCIIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pEaKIUu OT BO3ACHCTBHS PA3IUYHBIX
(GakToOpoB, UCCIIEJOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcCa JUCCOLUALNU
KHUCTIOT, IIeJo4Ye W cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IMPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKUA MPOTEKaHHUS peakiuii MOHHOro obmeHa (oOpazoBaHue
ocajZika, BBIACICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIIUX MPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakluu pPas3IoKEeHUs, COCJAUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKHX BEUIECTB C IOMOIIBI0O Ka4eCTBEHHBIX pEaKUWid Ha HWOHBI,
pelleHne SKCIEPUMEHTaIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmass xapakTepucTHUKa rajoreHoB. OcCOOEHHOCTH CTPOEHUs aTOMOB, XapaKTEepHbIE
crenenn okucieHus. CTpoeHne U (U3MUECKHE CBOICTBA MPOCTHIX BEIIECTB — TaJOrCHOB.
XUMHYEeCKUE CBOMCTBA Ha MpHUMepe XJjopa (B3auMMOJICHCTBHE C MeTaUlaMH, HeMeTaUlaMu,
mienoyamu).  XuopoBopopod. ConsiHas KMCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyY€HHE,
npuMeHeHue. JlelicTBue XJiopa U XJIOPOBOAOPO/ia Ha OPraHu3M uesnoBeka. BaykHelme Xiaopuabl
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmas xapakrepuctuka 31aeMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHUsS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (QU3MYEeCKHe CBONCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(MUKAIIMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBOZIOpPOA, CTpoeHHUe, (u3MYecKHe M XMMHUYeckue cBOMCTBa. OKCHJIBI Cepbl Kak
NpPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (U3NYECKHE M XMMHUYECKHE CBOWMCTBA
(obmue Kak MpeACcTaBUTENS Kiacca KHCIOT M cHenuduueckue). XHUMHUYECKUE peakiuH,
JeXale B OCHOBE IPOMBILIUIEHHOTO croco0a MOJdy4deHHs cepHol Kuciothl. I[IpumeHnenue
cepHoi KucinoThl. CoJM CepHOM KHCIOThI, KaUeCTBEHHAs peaklys Ha cynbgaT-uoH. Haxoxenue
ceppl M €€ COCIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHHE OKPYKAIOLEH Cpenbl
COETMHEHUSIMU cepbl (KUCIOTHBIE JTOKIU, 3arpsi3HEHHE BO3[yXa U BOJOEMOB), CHOCOOBI €ro
MPeIOTBPALLIECHUS.

OO6mas xapaktepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B Npupoie, (QHU3UUECKue u
XuMH4ueckue cpoiictBa. Kpyrosopot azora B mpupojie. AMMHUak, ero pu3andeckrue 1 XUMUYECKHe
CBOICTBa, noydyeHue u npuMeHeHne. Coau aMMOHMS, UX (HU3NUECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIyYEHUE,
¢usmueckue M XUMHUYECKHE CBoOiicTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT |
cnenuduyeckue). Mcnoap3oBaHue HUTPATOB M COJIEH aMMOHHS B KauecTBE MHUHEPAJIbHBIX



ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOXK/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHble MOIUPHUKAINN
docthopa, puznyeckue u xummuueckue cpoiicta. Oxcua ¢ocdopa (V) u pochopHas kucnora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3yeMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENICHH OKUCICHHS. YTIEepo], AFIOTPONHbIE MOIU(UKAIINH, PACIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yraepona, UX (pU3NUECKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
MOJYyYCHHUE U TPUMEHCHHE. DKOJIOTHYECKHE MPOOJIeMbl, CBsI3aHHbIe ¢ OkcuaoM yriepoaa (1V),
TUIOTE3a TI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YTolbHAs KUCIOTa U e
COJM, UX (PU3MUECKHE M XUMHMUYECKHE CBOICTBa, IoJydeHue M npumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-uoHbl.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSIX YIiiepoJa
(MeTaH, 3TaH, ATWUJIEH, AalETWUJIEeH, 3TAaHOJ, IJMLEPHH, YKCycHas kuciora). IIpupoaHsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, He(dTb), MPOAYKTHl HUX HEpepadOTKU
(OeH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [I0HATHE O OMOJIOTMYECKN BaKHBIX BEIECTBAX:
KUpax, OelKkax, yrjaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUECKHUE CBOWCTBA, IOJy4Y€HHE MU IpPUMEHEHHUE.
CoenuaeHns kpemMHuss B mpupoje. OOmme mnpencrasicHuss o0 okcune kpemuus (V) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTU. BaxkHeliue
CTPOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEeHT, OeToH, »xene300eToH. I[IpoGiiembl
0€30I1aCHOT0 MCII0JIb30BaHUS CTPOUTEIBHBIX MaTEpPUaIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuii IKcnepumenm:

U3y4eHHue 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCJIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOJCHUE NMPH3HAKOB MX NMPOTEKAHUS, OIBITHI,
oTpakaromue (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHUI (BO3MOXKHO
UCIIOJIb30BaHUE BUAEOMATEPUAIOB), O3HAKOMJIEHHME C 0OpasliaMu XJIOpUAOB (TajJOre€HUA0B),
O3HAaKOMJICHHE C oOpa3laMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIIOJIb30BaHUE
BUjEOMaTepuasoB), HaOdIOleHUWEe Tpolecca OOYIJMBaHUS — caxapa IOoJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XUMHUYECKUX CBOMCTB pa30aBIeHHOMN cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMH Ha cynb(aT-uoH U HaOJ0JIeHuEe NpHu3HaKa eé
IPOTEKaHUs, 0O3HAKOMJIEHHE ¢ (PU3MYECKMMM CBOWMCTBaMHU a30Ta, ¢ocdopa M MX COEIUHEHUH
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMH a30THBIX U (POCHOPHBIX y10OpeHuH,
Hojy4yeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IpOBEACHUE
Ka4eCTBEHHBIX pEaKIWid Ha WOH aMMOHHS W (ocdar-noH M H3ydeHHEe MPH3HAKOB HX
MIPOTEKaHUs, B3aMMOJECICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCITIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3YUYEHHE MOJeNell KPUCTAIUIMYECKUX PEIIETOK anMasa,
rpaguTa, ¢yuiepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpPOLUU PACTBOPEHHBIX BEIECTB
AaKTHBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOMpaHue, paclio3HaBaHUE
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEIEHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHJIMKAaT-UOHBl W M3y4YeHHE NPU3HAKOB HUX MPOTEKaHMs, O3HAKOMJIEHHWE C MPOAYKIHEH
CHJIMKAaTHOW TPOMBIIIJICHHOCTH, PEIICHUE 3KCIEPHUMEHTABHBIX 33/1a4 1o TeMme «Bakueiimme
HEMETAJUIbl U UX COETUHEHUS.



MeTajiibl M UX COeIHMHEHUS

OO0masi xapakTepUCTHKA XHMHYECKHUX DJIIEMEHTOB — METalIOB HAa OCHOBAaHUU UX
nonoxkeHus B [lepuonnueckon cucreme xumudyeckux sneMeHToB . . Menaeneesa u crpoeHust
aroMoB. CTpoeHHE MeETaIOB. MeTtamnuyeckas CBsi3b M METaUIMYECKas KpUCTaUIMYecKas
peméTka. DJIEKTPOXUMHUYECKUN PAJl HAOpsOKEHWM MeTauioB. DU3MYECKME U XUMHUYECKHUE
cBoiicTBa MeTaiioB. OOmue crnocoObl MOMy4YeHHs] METAIIOB. [IOHATHE O KOPPO3HH METAJUIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJICHHOCTH.

[llenounbie MeTawibl: osokeHue B [lepuoanueckoit cucteMe XUMUYECKUX AJ1eMeHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXJeHUE B npupoje. Ou3nueckue U XUMUUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI M THAPOKCUIBI HATpHs U Kanus. [Ipumenenue
[IEJIOYHBIX METAJUIOB M UX COCTUHCHHI.

[IlenoyHo3emMenbHbIE METAUIBI MarHUii M Kalblui: mosiokeHne B Ilepuoanueckoit
cucremMe xuMuueckux anemeHtoB [[. M. MenneneeBa, CTpOE€HUME KX aTOMOB, HAXOXICHUE B
npupozae. PU3NYECKUe U XMMHYECKUE CBOMCTBA MarHusd M Kajblus. BaxkHeimme coennHeHus
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AnmoMunuii: nonoxkenue B Ilepumogmyeckoil cuctemMe Xumuuyeckux siemeHtoB [[. U.
MenpeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B Npupojae. OPU3NvecKue 1 XMMUYECKUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckodt cuctemMe XuUMUYecKux anemeHtoB J[. U.
MenneneeBa, CTpoeHUE aToMa, HaxOXAeHUE B mpupojae. Pu3ndeckue 1 XMuMUYECKHUE CBOMCTBA
skene3a. Oxkcunbl, rugpokcuasl u conu xenesa (1) m xemeza (lll), ux cocras, cBoiicTBa u
MOJTYy4YCHHE.

Xumuueckuit IKcnepumenn:

O03HAKOMJICHHE ¢ O0Opa3laMd METaUIOB M CIUIaBOB, WX (U3UYECKUMU CBOWCTBAMHU,
W3y4eHUE PE3yIbTAaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOJB30BaHHE BUIECOMATEPHAIIOB),
0COOEHHOCTEHN B3aMMOJCHCTBHS OKCUIA KaJbIMs U HATPHUS C BOJOHW (BO3MOYKHO UCIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, MpoIlecca TOPEHHUs Kee3a B
Kucinopose  (BO3MOXKHO  HCIONB30BaHHE  BUICOMATEpHUATOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITUHKa, xene3a (I1) u xenesa
(1), meau (11), HaOnrOIEHME U ONMCAHKE MPOIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusl U Kaiblusg (BO3MOXHO HCIIOJNB30BaHHE BUIACOMATEPUATIOB), UCCIEeIOBaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 110
TeMe «BakHeHIIne MeTajIbl U X COCTUHCHUS.

XuMus M OKpykaoumas cpeaa

BemectBa 1 Marepuansl B OBCEAHEBHOM U3HM YelloBeKa. be3omacHoe MCHoIb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX OXKOTax |
OTpaBJICHUSIX.

XHUMHYECKOE 3arpsi3sHEHUE OKPYKAIOMICH cpeapl (MpeaenbHas JOMyCTHMas KOHIIEHTPAIHs
Beriects, nanee — [1/IK). Pons Xxumuu B pemieHuu 3K0JOTHIECKUX MPOOIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUTABBI METAJIJIOB, IIOJTUMEPHBIE MATEPHAIBI).

Mestcnpeomemmnle ceasu

Peanuzanus MexXnpeAMETHBIX CBSI3€M MPU M3YYEHUH XUMHH B 9 Kilacce OCyIECTBIISETCS
Yyepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaKk ¥ TOHSITHH,
SIBJISTFOIITUX CSI CACTEMHBIMH JIJIs1 OT/ICITbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.



OO1me eCTeCTBCHHO-HAYYHbIC TOHSITHSA: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpHs,
aHajus, CHUHTE3, KIaccupUKanus, MEPUOJNYHOCTb, HaOJII0ICHHE, JKCIIEPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaIbl.

dusnka: MaTepHs, aroM, OJJIEKTPOH, IPOTOH, HEHWTPOH, HOH, HYKJIH[I, H30TOIIbI,
PaaMOaKTHBHOCTh, MOJICKYJ1a, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JUBJICKTPUKH, (DOTORJIEMEHT, BEIIECTBO, TEJNO, 00bEM, arperaTHOE COCTOSIHHUE BEIIECTBa, Tas,
pacTBOp, PacTBOPUMOCTb, KPUCTA/UIMYECKAs PpEHIETKA, CIUIaBbl, (U3MUYCCKUE BEIUYHMHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, TUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHUHEpPAIbl, TOPHBIE TMOPOJBI, IOJEC3HBIC
HCKOIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.

JINYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIC pE3yJbTaThl OCBOCHHUS NPOTPAaMMbI OCHOBHOTO OOIIEro oOpa3oBaHuUs
JOCTUT'aOTCA B X0O1€ O6yT-IeHI/I$[ XUMHHU B CIUHCTBC y‘-IC6HOI\/JI U BOCIIUTATEIILHOU JCATCIIbHOCTHU B
COOTBETCTBUH C  TPAJAUIMOHHBIMH  POCCHMCKAMH  COLIMOKYJIBTYPHBIMH M  JYXOBHO-
HPABCTBEHHBIMH IIEHHOCTSIMH, MPUHSATHIMUA B OOIECTBE MPAaBUIIAMH W HOPMAaMH MMOBEICHUS U
CIOCOOCTBYIOT MPOIIeCCaM CaMOITO3HAHHMSI, CAMOPA3BUTHUS M COIMATIM3AIINN 00yIarOIUXCS.

JIngHocTHBIE PE3yIbTaTbl OTpaXar0T T'OTOBHOCTH O6yanOIHI/IXC$[ PYKOBOACTBOBATLCA
CHCTEMOM MO3MTHUBHBIX IIEHHOCTHBIX OPHUCHTAIMH W PACIIMPEHHE OIbITA JACATCIBHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) maTpuoTHYECKOro BOCIUTAHUA:

LIECHHOCTHOT'O OTHOLLIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIeMI0, TOHMMAaHKs 3HAYCHHS XHMHYECKOW HayKH B JKH3HH COBPEMEHHOIO OOIIecTBa,
CIIOCOOHOCTH BJIaJCTh JOCTOBEPHOW MH(OpMALUEH O MEePEIOBBIX MOCTHKCHUAX M OTKPBITHSIX
MHUPOBON U OTEYECTBEHHOM XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpoicTBe
Mupa 1 oOlIeCTBa;

2) rpaskIaHCKOr0 BOCIIMTAHMSA:

NPECTaBICHUS O COIHUAIBHBIX HOpPMax M IMpaBWJIaX MEKIMYHOCTHBIX OTHOIICHHN B
KOJIJICKTHUBE, KOMMYHI/IKaTI/IBHOI\/’I KOMIIECTCHTHOCTHU B O6HI€CTBCHHO HOJ'IG?)HOfI,
y4eOHO-HUCCIIEeI0BATEIbCKOM, TBOPUECKOW M JAPYIMX BHIAX JCATEIBHOCTH, TOTOBHOCTH K
pa3HOO0Opa3HON COBMECTHOM JIEATEIILHOCTH TPU BBITOJHEHUN YYEOHBIX, IIO3HABATEIBHBIX 3a/1a4,
BBIITOJIHCHUH XHMHYECKUX OSKCIEPUMEHTOB, CO3/JaHUM YUYEOHBIX IPOCKTOB, CTPEMIJICHUS K
B3aUMOIIOHMMAHHUIO W B3aMMOIIOMOIIX B MPOLECCE 3TOU y‘-Ie6HOI>i JACATCIIBHOCTH, TOTOBHOCTHU
OLCHUBATH CcBOE MOBCACHUC W TIIOCTYIIKHM CBOUX TOBapI/IHIeI\/JI C IMO3WIUKN HPAaBCTBCHHBIX H
NPaBOBBIX HOPM C YUETOM OCO3HAHHUS MOCIICICTBHIA MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

MHUpPOBO33pPEHYECKHE  TPEACTAaBICHHS O BEHIECTBE M  XHMHYECKOW  PEaKIlvy,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKM W COCTABISIIOIIME OCHOBY JUJIS
NOHMMaHMWs  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, NPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOJIbI, B3aUMOCBS3SIX YEIIOBEKa C MPUPOJHON CPEoi, O Posn
XHWMHHU B ITIO3BHAHUHU I3TUX SaKOHOMepHOCTeﬁ;

IMMO3HAaBAaTCJIbHBIC MOTHUBBI, HAIIPABJICHHBIC Ha IIOJYUYCHHUC HOBBIX 3HAaHUHA IO XHUMHU,
HEOOXOMUMBIC Ui OOBSCHCHHS HaOJIOJaeMbIX IPOIECCOB W SBJICHUM, IO3HABATEIILHOM,
UH(POPMALIMOHHON M YUTATEIbCKON KYJIbTYPhI, B TOM YHCJIE HABBIKOB CAMOCTOSITEIILHON pabOThI



C y4eOHBIMU TEKCTaMHM, CIIPABOYHOI JUTEpaTypoOl, NOCTYMHBIMH TEXHUUYECKUMHU CpEICTBAMU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

UHTEpeC K OOyYCHHMIO M TO3HAHUIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa3oBaHuI0, IPOEKTHON U HCCIEA0BATEIbCKON NEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HAIPAaBIEHHOCTU U YPOBHs 00y4YEeHHUs B ajbHEHIIEeM;

4) hopMHUpOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHHE IIEHHOCTH JKHU3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO,
YCTAaHOBKM Ha 3J0pOBbI 00pa3 >KW3HHM, OCO3HAHME MOCIEACTBHI U HENPHUITHE BPEIHBIX
MPUBBIYEK (YIMOTPEOJIEHUS AJIKOTOJs, HAPKOTHKOB, KYPEHHs), HEOOXOIUMOCTH COOIOCHUS
npaBwsl 0€30MacHOCTH TPH OOpaleHHH C XMMHYECKHMHU BEIIECTBAMHU B OBITY W pEalIbHON
KU3HU;

5) Tpy10BOro BOCIIUTAHUS:

MHTEpPEC K MPAKTHUYECKOMY M3yUEHUIO MpoQeccuii U Tpyaa pa3IudyHOro poJia, yBaKeHHE K
TPYAy H pe3yibTaTaM TPYJIOBOM NEATEIHHOCTH, B TOM 4HCIE Ha OCHOBE NPHUMEHCHUS
NPEIMETHBIX 3HAHWW 110 XUMHH, OCO3HAHHBIA BBIOOP WHIMBUAYAIBHOW TPACKTOPUHU
NPOJODKEHUST 00pa3oBaHUs € Y4ETOM IJUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMHUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHoil mpohecCHOHATbHONU NEeATENbHOCTH U
pa3BUTHS HEOOXOIMMBIX YMEHUN, TOTOBHOCTh a/IalITUPOBATHCS B IPO(HECCHOHATILHOM Cpejie;

6) IK0JIOrH4eCKOr0 BOCTUTAHUS

9KOJIOTHYECKH 11€IeCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAaHMS, MOHUMAHUE IIEHHOCTH 3J0pPOBOro U Oe3omacHoro obpasza KHU3HH,
OTBETCTBCHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHYECKOMY 370POBBIO,
OCO3HAHME LIEHHOCTH COOJIIOJICHHSI TIPAaBUII 0€30ITacHOTO TOBEICHUS MpHU paboTe C BEIEeCTBaMHU,
a TaK)Ke B CUTYALIUAX, YTPOXKAIOIINX 3J0POBBIO U KU3HU JIFO/ICH;

CIIOCOOHOCTH TPHMEHSTh 3HAHUS, MOJydyaeMble MPH H3YUYEHUU XUMHH, AJS PEIIeHUs
3a71a4, CBA3aHHBIX C OKPYKAOUIEH MPUPOJHON CPEOH, IS TIOBBILICHHS YPOBHS 3KOJIOTHYECKON
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapaKkTepa dKOJIOTHYECKUX MPOOJIeM U MyTed WX PemieHUs
MOCPEACTBOM METOJIOB XMMHH, SKOJIOTHUECKOTO MBIIUICHUS, YMEHHSI PYKOBOJCTBOBATHCS UM B
MO3HABATEIbHON, KOMMYHUKATUBHOW U COLIMAIbHOU MTPAKTHKE.



TEMATHYECKOE INTAHUPOBAHHME

8 KJIACC
KounyecTBO 4acoB
JJIeKTPOHHbIE
N HaumenoBanmne JleatenbHOCTb (ndppoBbIe)
w/n pa3aesioB U TeM Beero KonTposibHbIe IIpakTuyeckue YYMTENA C yueTom 06pazoBaTeNbHBIe
NPOrpamMMbl padoTsI padoThbI nporpammbl pecypenI
BOCMUTaHUA
Paznea 1. [lepBoHayanbHble XUMHYECKHE TIOHATHS
XuMHST — BaKHaA dopMHUpPOBaATh
o0JacThb MHPOBO33PEHUECKHUE
€CTEeCTBO3HAHMS U MpeCTaBICHUS O bubmuorexa [JOK
1.1 . 5

MPAaKTHYECKOM BELIECTBE U https://m.edsoo.ru/7f41837c
JeATEIIbHOCTH XUMHYECKON
YyeJioBeKa peakiuu,

COOTBETCTBYIOIINE

COBPEMEHHOMY

YPOBHIO Pa3BUTHS

HayKu U

COCTaBIISIFOLIHE

OCHOBY 15l

12 BemtectBa u 15 1 MMOHUMaHU bu6mmorexa [IOK

XUMHNYCCKUEC pCaKInn

CYIIHOCTH Hay4YHOU
KapTUHBI MUpa,
IpeJICTaBIeHUs 00
OCHOBHBIX
3aKOHOMEPHOCTSX
PasBUTHS IPUPO/IBI,
B3aMMOCBSI35IX

https://m.edso0.ru/7f41837¢c
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YCJIOBCKAa

dopmMupoBaHUe
IKOJIOTHYECKU
nenecoodpasHoe
OTHOILICHUE K
IPUPOJIC KaKk
UCTOYHHUKY KU3HU
Ha 3emiie, OCHOBE
e€ CyIeCTBOBaHMUS,
MIOHUMaHHE
[EHHOCTH
3JI0POBOTO U
0e3ormacHOro oopasa
KHU3HH,

Wroro no pazueny 20 1
Pa3nen 2. BaxkHelinme npeacTaBuTe 1 HEOPraHUYECKUX BellleCTB
Bosnyx. Kucnopos.
2.1 6
[TonsTre 06 okcuaax
59 Bonopoa.Ilonstue o 8
KHCIIOTaX U COJISIX
Bopna. PactBopsl.
2.3 [Tonstue 06 5 1
OCHOBaHUSX
OcCHOBHBIE KJIacChl
24 HEOPTraHUYECKHUX 11 1
COCIMHEHMI
Hroro no paszneny 30 2

bu6mmoreka [IOK
https://m.edso0.ru/7f41837¢c
bubmuoreka [JOK
https://m.edso0.ru/7f41837¢c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837c

[Iepuoanueckuii 3aK0H
u [lepuonnueckas
CHUCTEMa XUMHUUYECKUX

31 snemenTos JI. U.
Menneneena.
Crpoenue atoma

39 XuMHuueckas CBA3b.

OKHUCIIUTENBHO-

Paznen 3. Ilepuoanyeckuii 3ax
MenpaeneeBa. CTpoenune aToMo

®opMupoBaHU

e LIEHHOCTHOT'O
OTHOILIEHHUS K
OTEYECTBEHHOMY
KYJIbTYPHOMY,
HUCTOPUYECKOMY 51
Hay4YHOMY HaCJIEHIO,
ITOHUMAaHHUs 3HAYEHUS

OH U Hepnogmqeucaﬂ CUCTEMA XUMHYECCKHUX 3JICMECHTOB I[. n.
B. XuMH4YecKkas cBsizb. OKHCJIUTEIbHO-BOCCTAHOBUTEIbHbIE PC€aKIuu

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c

bu6nmoreka [JOK
https://m.edsoo.ru/7f41837¢c
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BOCCTaHOBUTEJIbHbBIE XUMHYECKON HAyKH B
peakuu YKH3HU

COBPEMEHHOTO
o0111eCTBa,
CIIOCOOHOCTHU
BJIAACTh
JIOCTOBEPHOM
uHpopmanuei 0
MEPEIOBBIX

1 15 JAOCTHIKCHUSAX u bu6mmoreka [IOK

TOTO O pasieity OTKPBITUAX MHPOBOH  https://m.eds00.ru/7f41837¢

u OTCYECTBEHHOM
XAMUH,
3aMHTEPECOBAHHOCTH
B HayuyHBbIX 3HAHMSX
00 ycTpoiicTBe Mupa
1 00IIECTBA;
dopMupoBaHue
CIIOCOOHOCTH
NPUMEHSTh 3HAHUA,
MOJTy4aeMble npu
WU3YYCHUH XAMUH,

[ToBTOpenue n 00obIICHNE 3 Jcli;;al;el{u;e;m 3a11aqé bu6mmorexa [IOK

Marepuala 3a Kypc 8 kiacca . https://m.edso0.ru/7f41837c
OKpYXKaromieu
MPUPOAHON  CpelloH,
JUISt ITOBBIIIICHHS
YpOBHS
3KOJIOTMYECKOM

KYJbTYpHI,
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OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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OCO3HAHHS
r100aIBLHOTO
xapakrepa
AKOJIOTHYCCKHUX
npobieM u myTeill ux
perieHus
MOCPEJICTBOM
METOJIOB XMMUH,
HKOJIOTHYECKOT0
MBIIUICHUSI, YMEHUS
PYKOBOJICTBOBATHCSA
AM B
IM03HABaTEIILHOM,
KOMMYHHUKaTHUBHOW W
COLIMaIbHOMI
MIPAKTHKE.




TemaTnuyeckoe MIIAHNPOBAHUE
9 KJIACC

KoaunuecTBO 4acoB

DJIeKTPOHHbIE
HaumeHoBaHue JlesITeIbHOCT (undpposLIe)
Nen/m  pasgenoB u TeM Beero Kontpoarnpie  IIpakTHYecKHe  yyyrens ¢ yuerom N
NpOrpamMmel padoThI padoThI IIpOrpaMMbl pecypebi
BOCIIUTAHUS
Pa3zgea 1. BemecTBO 1 XUMHYECKHEe peaKku
[ToBTOpEeHue u dopMupoBaHue
11 yrayOJIeHUe 3HAHUHA 5 1 MHPOBO33PEHUECKHUE bubnuorexa [IOK
OCHOBHBIX Pa3JieJioB MpeICTaBICHUS O https://m.edsoo.ru/7f41a636
Kypca 8 Kkinacca BEIIECTBE U
OCHOBHEBIE XUMHUYECKOHN peakiuu,
12 3aKOHOMEPHOCTHU 4 COOTBCTCTBYIOIIHNC bubmmoreka [JOK
' XMUMHUYECKHX COBPCMCHHOMY https://m.eds00.ru/7f41a636
peakiuit YPOBHIO Pa3BUTHS
HayKu U
COCTABJISIIOIIE OCHOBY
JUUISl TOHUMAaHUs
CYLLIHOCTH HAay4YHOU
DNEeKTPONUTHYECKAs KapTHHbI MUpa,
JHCCOIMALIHS. MpeJICTaBICHUs 00
1.3 XuMU4YecKue 8 1 1 OCHOBHBIX bubmorexa HOK
https://m.edsoo.ru/7f41a636
peakuuu B 3aKOHOMEPHOCTSIX
pacTBopax Pa3BUTHS TIPUPOIBI,
B3aUMOCBSI3AX
YeJ0BeKa ¢ IPUPOIHOU
Cpenou, O poJId XUMHUHU
B MMO3HAHUM 3TUX



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

3aKOHOMEPHOCTEH;

Uroro no pazgeny

2.1

2.2

2.3

Pa3gen 2. HeMeTaJIBI M UX COCAUHEHUSA

O61as
XapaKTEepUCTHUKA
XUMHYECKHUX
anemeHToB VIIA-
rpynisl. ["anoressr

OOmas
XapaKTEPUCTHKA
XAMHUYECKHUX
aneMeHToB VIA-
rpynnsl. Cepa u eé
COCIMHEHHS

OO6wmas
XapaKTepUCTHKA
XUMHAYECKHX
aneMeHToB VA-
rpynmnsl. A30T,
dbochop n ux
COEIUHEHUS

2.4

Oomas
XapaKTepUCTHKA
XUMHYECKHX
aneMeHToB |V A-
IpyHNIIBL. YTIEpOoa U
KPEMHHI U UX
COETUHEHUS

dopmMupoBaTh
MHTEpeC K
MPaKTUYECKOMY
U3y4eHHIO npodeccuii u
Tpylla pa3InuyHOTO POJa,
YBaXX€HUE K Tpyay H
pe3ynbpTaTaM TpYyIOBOHN
NeATeTbHOCTH, B TOM
qyucIie Ha OCHOBE
MIPUMEHEHUS
MPEIMETHBIX 3HAHUM T10
XUMMUH, OCO3HAHHbLIN
BBIOOp
VHIUBULYAIBHON
TPAEKTOPUH
MIPOJIOJKEHUS
o0Opa3oBaHus ¢ Yy4ETOM
JUYHOCTHBIX HMHTEPECOB
u CIOCOOHOCTH K
XUMHH, OOIIECTBEHHBIX

UHTEPECOB u
MOTpeOHOCTEH,
YCIEIIHOM
po¢eCCHOHATBHON
JeSITeTIbHOCTH u

pa3BUTUSA HEOOXOIUMBIX
YMEHUH, TOTOBHOCTH

bu6nmoreka [IOK
https://m.edsoo.ru/7f41a636

bubnuoreka [{OK
https://m.edsoo.ru/7f41a636

bubnmorexa LIOK
https://m.edsoo.ru/7f41a636

bubnunorexa LIOK
https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Wroro no pazueny 25 1

Pa3zgen 3. MeTa/IbI M BX COETUHEHUS

OO0mue cBoiicTBa

3.1 4
METAJUIOB
Baxxneiinmme

3.2 MeETaJUIbI U UX 16 1
COEIMHEHUS

a/IalTHPOBATHCS B
npo¢eCCHOHAIBHON
cpere;

®opMupoBaTh
UHTEpEC K
MPAKTUYECKOMY
U3y4eHHIO npodeccuii u
TpyJZla pa3InuyHOTO POJa,
yBaXEHHE K Tpyay U
pe3ynbTaTtaM TpPYAOBOI
JeATeTbHOCTH, B TOM
qHUCIIe Ha OCHOBE
MPUMEHEHUS
MPEeIMETHBIX 3HAHUU IO
XUMUH, OCO3HAHHBIHN
BBIOOD
VHIUBULYAJIBHON
TPaeKTOPUHI
MIPOJIOJKEHUS
o0pa3oBaHus C Yy4ETOM
JTUYHOCTHBIX HWHTEPECOB
U CHOCOOHOCTH K
XUMHUH, OOIIEeCTBEHHBIX
WHTEPECOB "
nOTpeOHOCTEH,
YCIIEIIHOU
po¢eCCHOHATBHON

bubnunoreka LIOK
https://m.edsoo.ru/7f41a636

bubmmoteka IIOK
https://m.edsoo.ru/7f41a636
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Hroro no pazneny

20 1

Pa3znen 4. Xumus u oxkpyxamomas cpeaa

ACATCIIbHOCTU n
pa3BUTHS HEOOXOIUMBIX
YMEHH,  TOTOBHOCTh
aaanTUupoBaTbCA B
npodeccHoHABLHOM
cperne;

BemectBa n

4.1 MaTepHalIbl B )KU3HA 3

YCJIO0BCKa

dopMupoBaHue
SKOJIOTUYCCKU
1eaecooopasHoe
OTHOILIGHUE K TPHUPOIC
KaK HMCTOYHHKY >KH3HU
Ha 3emile, OcCHOBe ¢€é

CYIIECTBOBaHMS,
NOHMMaHWE I[IEHHOCTH
3JI0POBOTO u
6e30macHOTo obpaza
KU3HH, OTBETCTBEHHOE
OTHOILIEHHE K
CcOOCTBEHHOMY

buznueckomy 51
MCUXUYECKOMY

3I0POBBIO,  OCO3HAHUE
LEHHOCTH COOIOIECHUS
paBUI 06e30macHOTO
MOBE/ICHUs Tpu padoTe
C BEIllECTBAMHM, a TaKXKe
B CI/ITyaHI/ISIX,

bubnmorexa LIOK
https://m.edsoo.ru/7f41a636
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Hroro no pazneny

[ToBTOpenue n 06001IIEeHHE
Mmarepuaina 3a Kypc 8-9
KJIacCcOB

YIPOXKAIOUIUX 3/I0POBbIO
W >KU3HH JIIOJICH

dopMHUpOBaH
ne CIIOCOOHOCTH
MPUMEHSATh 3HAHMS,
Mojy4yaemple  IpHU
W3yYEHUU XUMHUHU,
JUIS perieHus
3aJ1a4, CBI3aHHBIX C
OKpY’Karoleu
IIPUPOIHOMN
cpenoi, JUISL
TOBBIIICHHUS
YPOBHS
9KOJIOTHYCCKOM
KYJBTYPHI,
OCO3HAHHUS
r100aabHOTO
XapakTepa
DKOIOTUYCCKUX
npobieM u myren
HX peuieHus
MOCPEICTBOM
METOJAO0B  XHMUH,
JKOJIOTHYESCKOTO
MBIIIJICHUS],
yYMEHUS
PYKOBOJICTBOBAThCS

bu6nunorexa LIOK
https://m.edsoo.ru/7f41a636
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UM B
M03HABAaTEILHOIA,
KOMMYHUKaTUBHON
u COLIMAIbHOMN
MpaKTHUKE.

OBIIEE KOJIMYECTBO
YACOB 110 I[TPOTPAMME

68













