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IINIAHUPYEMBIE PE3YJIbTATBbI OCBOEHUSA YYEBHOTI'O ITPE/IMETA.

JlanHasi mporpamma 1o ydeOHOMY MpenMeTy «XHUMHuS» pa3paboTaHa B COOTBETCTBHM C TPEOOBaHUSAMU
(benepanbHOro0 TOCYJAPCTBEHHOTO 00pa30BaTeIbHOTO CTAHIAPTa OCHOBHOTO OOIIEro oO0pa3oBaHHsS IO
xumuH (cadt Www.fgosreestr.ru  omoOpeHa perieHreM (enepaibHOro y4eOHO-METOUIECKOT0 00be -
HeHus 1o obmiemy obpazoBanuio oT 8 ampens 2015 roga  IIpotokon Nel/15) ¢ yueToM TeMaTH4eCKOTO
mnanupoBanug K YMK I'.E. Pymzutuca, @.I". ®enpamana «Xumus» 8-9 kinaccel M.: [IpocBenienue u co-
OTBETCTBYET TpeOOBAHMSIM M TOJIOKEHUSIM OCHOBHOU oOpasoBarenbHOU mporpammbl MBOY-COII Ne5
umenu Mapmana . K. KykoBa cT.CtapoBeIrM4YKOBCKOM.

JIn4HOCTHBIE pe3y/IbTAaThl OCBOCHUS MPOrPaMMbl OCHOBHOT'O 001Iero o0pa3oBaHMs 110 XUMUH JOJKHBI
OTpa)kaTb FOTOBHOCTb OOYUaIOLUXCsl PYKOBOJICTBOBATHCSI CUCTEMOMN MO3UTHUBHBIX LICHHOCTHBIX OpUEHTA-
LU U pacIIUpPEHNs OIbITa JEATEIIBHOCTH Ha €€ OCHOBE M B IIPOLIECCE pealn3allii OCHOBHBIX HalpasJie-
HUI BOCIIUTATENbHOMN AEATEILHOCTH, B TOM YHCJIE B YACTH:

ITaTproTHYecKoro BOCHUTAHUSA: OCO3HAHNUE POCCUIMCKON TPa’kAaHCKON MIEHTUYHOCTH B IOJIUKYJIbTYp-
HOM U MHOTOKOH(ECCHOHAIHLHOM OOIIECTBE; MPOSIBIEHUE MHTEpeca K MO3HAHUIO MPHUPO/IbI, HACETICHHUS,
xo3siicTBa Poccuu, pernoHoB 1 cBoero kpas, Hapo1oB Poccuu; IEHHOCTHOE OTHOIIEHUE K TOCTHKEHUSIM
cBoeil Poaunbl — 1UBMWIM3alIMOHHOMY BKJIaay PoccuM; IEHHOCTHOE OTHOILIEHHE K MCTOPHUYECKOMY U
IPUPOJHOMY HACJIEAUIO U O0BEKTaM MPHUPOJHOIO U KYJIBTYPHOI'O HACIIEAMs YeIOBEUeCTBa, TPaJULUsIM
Pa3HbIX HApOJOB, IPOKHUBAIOLINX B POJHON CTpaHe; yBakeHUE K cuMBosiaM Poccuu, cBoero kpas.
I'pasknaHCcKOro BOCHUTAHMS: OCO3HAaHME POCCUHCKOM TIpa)ITaHCKOW HAEHTHUYHOCTH (IIATPUOTU3MA,
yBakeHHs1 K OTedyecTBy, K MPOILIOMY M HAcTOAIIEMY MHOTOHAI[MOHaJIbHOro Hapoaa Poccum, uyBcTBa
OTBETCTBEHHOCTU M Jojira nepel PoauHOI); TOTOBHOCTB K BBIIOJIHEHHIO 00S3aHHOCTEN TpaskIaHnHA U
peaiv3allii €ro Ipas, YBa)KEHUE MpaB, CBOOOJ U 3aKOHHBIX MHTEPECOB JIPYI'HX JIOJEH; aKTUBHOE y4a-
CTHE B JKU3HU CEMbH, 00pa30BaTENIbHOW OpraHU3alMM, MECTHOIO COOOIIECTBA, POAHOIO Kpas, CTPaHBI
JUIs peaju3aluyu LeJeil yCcTOMYMBOIO pa3BUTHS; IMPEACTABICHUE O COLMAIBHBIX HOPMAax M MpaBUiIax
MEXJIMYHOCTHBIX OTHOIIEHHUH B MOJIMKYJIbTYP- HOM U MHOIOKOH()ECCHOHATIbHOM OOIIECTBE; TOTOBHOCTh
K Pa3HOOOPa3HOH COBMECTHOW JAEATEIBHOCTH, CTPEMIICHHE K B3aMMOTIOHUMAHUIO U B3aMMOIIOMOIIH, TO-
TOBHOCTb K YYaCTHIO B T'yMaHUTApPHOH JIEATEIbHOCTH («IKOJIOTHYECKUN aTPYJiby», BOJOHTEPCTBO).
JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMA: OPUEHTALlMs Ha MOpajbHbIE IEHHOCTU U HOPMBI B CUTYaIUsIX
HPABCTBEHHOT'O BBIOOPA; TOTOBHOCTh OLICHMBATH CBOE MOBEJCHHE M MOCTYIIKM, a TAK)KE MOBEACHUE WU
MOCTYIIKU JIPYyTUX JIOAEH C IMO3ULUU HPABCTBEHHBIX U MPABOBBIX HOPM C YU4ETOM OCO3HAHUS MOCIHIEN-
CTBMM JUISI OKpYXarolled Cpeibl; pa3BUBaTh CIIOCOOHOCTH peIlaTh MOpalibHbIE MPOOJEMBbI HA OCHOBE
JIMYHOCTHOTO BBIOOpA C OMOPOI Ha HPABCTBEHHBIE LIEHHOCTH U MPUHSATHIE B POCCUHCKOM 0OIIECTBE Ipa-
BHJIa U HOPMBI TIOBEJEHUS C YUETOM OCO3HAHUS MOCIEICTBUMN I OKPYXKaKOLIEH Cpenbl.

JCTEeTHYECKOr0 BOCIIMTAHMUA: BOCIPUUMYHMBOCTD K Pa3HbIM TPAJAMIIUSIM CBOETO U JIPYTrUX HApOIOB, MO-
HUMaHUE POJIM 3THUYECKUX KYJIBTYPHBIX TPaJULUH; LIEHHOCTHOIO OTHOILIEHUS K NMPUPOJE U KYJIbType
CBOEH CTpaHbl, CBOEH MaJloil pOJIMHBI; IPUPOJAE U KYJIbTYype APYTUX PETHOHOB M CTpaH MUpa, 00bEKTaM
BceMupHOro KyiapTypHOTO HacieIus 4eJI0BEYECTBA.

IleHHOCTH HAY4YHOrO TO3HAHUS: OPHUEHTALUSl B JEATEIBHOCTH HA COBPEMEHHYIO CHCTEMY Hay4HbIX
IpeJCTaBIeHUN reorpauyeckux Hayk 00 OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTHs MPUPOJBI U 001Ie-
CTBa, O B3aHMOCBS34X YEJIOBEKA C IPUPOJHON U COLMAIBHON CPENOi; OBIAJCHUE YNTATEIBCKON KYJIbTY-
pOH Kak CpeJICTBOM IMO3HAHMsI MHUpa JUIsl MIPUMEHEHUS Pa3IMYHbIX HCTOUHUKOB reorpaduueckoi HHpop-
Malluy TpU PELIEHUH MO03HABATEIbHBIX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1ad; OBJIa/J€HHE OCHOBHBIMH
HaBBIKAMU HCCIIEIOBATENLCKOM JIEATENBHOCTH B reorpauiyeckux HayKaxX, YCTaHOBKa Ha OCMBICIICHHUE
OTbITa, HAOJMIOJIEHUI U CTpEMIIEHHE COBEPILIEHCTBOBATh MYyTH JOCTHKEHUSI MHANBUAYAIBHOTO U KOJJIEK-
THUBHOT'O OJIaromoIy4usl.

®Ou3nvecKoro BOCHUTAHUA, (POPMHUPOBAHUS KYJbTYPbI 310POBbS M IMOLHMOHAJBLHOIO 0J1aronoJy-
YMsA: OCO3HAHNE LIEHHOCTH JKU3HM; OTBETCTBEHHOE OTHOILIEHUE K CBOEMY 3[J0POBBIO U YCTAaHOBKA Ha 3]10-
POBBIN 00pa3 KU3HU (3A0POBOE MUTAHUE, COOIOJIEHNE TMTMEHNYECKUX MpaBUJl, cOalaHCUPOBAHHBIHN pe-
KHUM 3aHSATHH M OTIbIXa, peryispHas (uzndeckas akTUBHOCTB); COOJIO/IEHHE MpaBuil OE30MaCHOCTH B
MIPUPO/IE; HABBHIKOB OE30MACHOTO MOBEJIEHUSI B MHTEPHET-CPEJIe; CIOCOOHOCTh a/1allTHPOBAThCS K CTpEC-
COBBIM CHUTYallUsSIM M MEHSIOIIMMCS COLMANbHBIM, HH()OPMAIIMOHHBIM U MPUPOJIHBIM YCIOBHUSIM, B TOM
YHCJIe OCMBICISSI COOCTBEHHBIN OMBIT M BhICTpanBas JaJbHEWIINE 1enH; chOPMUPOBAHHOCTh HABbIKA pe-
¢nekcuu, MpU3HAHUE CBOETO MpaBa Ha OMIMOKY M TAaKOro e IpaBa JPYroro 4ejoBeKa; TOTOBHOCTH M
CIOCOOHOCTh OCO3HAHHO BBINOJHATH M MPONAraHupoBaTh MpaBuiia 3J0pOBOr0, 0€30MaCHOTO U SKOJIOTHU-
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YECKHU L1e1eco00pa3Horo oopasza )KU3HH; OEpeXHO OTHOCUTBCA K MPUPOJIE U OKpyxkarolel cpeae. Tpyao-
BOI'0 BOCIIMTAHHUS: YCTAHOBKA HA aKTUBHOE y4acTHE B PEIICHUHU MPAKTUYECKUX 3a7au (B paMKaX CEMbH,
LIKOJIBI, FOPOJA, Kpasi) TEXHOJIOTMYECKOM U COLMaNbHON HANpaBIEHHOCTH, CIOCOOHOCTh MHUIIMMPOBATH,
IJIAHUPOBATh U CaMOCTOSITENIBHO BBIMNOJHATE TAKOI'O POJA IEATEIBHOCTh; MHTEPEC K IMPAKTUYECKOMY
U3y4YeHHI0 podeccuil U Tpyaa pa3IndHOro pojAa, B TOM YHCIIE Ha OCHOBE IPUMEHEHUs reorpauieckux
3HaHW; 0CO3HAHME BAYKHOCTH OOYUYEHHs Ha MPOTSHKEHUU BCEU JKM3HU JUISL YCIIEIIHON mpodeccruoHanb-
HOW JIEATEIbHOCTH U pa3BUTHE HEOOXOAMMBIX YMEHUH /JIs 3TOr0; OCO3HAHHBINA BHIOOP U IOCTPOCHHUE HH-
JIUBHTyaTbHON TPASKTOPHH 00pa30BaHMS U KHU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX U OOIIECTBEHHBIX WH-
TEpecoB U NOTPeOHOCTEH.

JKOJOTHYeCKOr0 BOCHUTAHMSA: OPUCHTALMS HA MPUMEHEHHE TeorpapuuecKuX 3HAHUH JUIS peleHHS
3aa4 B O0JIACTH OKPY’KAIOLIEH cpelbl, MIIaHUPOBAHUS IOCTYIKOB M OLIEHKM HMX BO3MOJXKHBIX IOCIEN-
CTBUH JUI OKpYXAIOLIEH Cpelibl; OCO3HAHUE INI00ATBHOIO XapaKTepa HKOJIOTMYecKuX HpolsieM U myTen
UX PELIEHUS; aKTUBHOE HENPUATHE NEHCTBUN, IPUHOCAIIMX Bpel OKPYKAIOIIEH CPENie; OCO3HAHUE CBOECH
POJIM KaK TpakJlaHUHA U MOTPEOUTENS B YCIOBUSIX B3aUMOCBS3H IPUPOIHOM, TEXHOJIOTUYECKON U COLIU-
aJIBHOM Cpell; TOTOBHOCTb K YYaCTHIO B IPAKTUYECKOU JEATEIBHOCTH KO- JIOTHYECKOM HAIIPaBICHHOCTH.

MeTanpeaMeTHBIMH pe3ylbTaTaMUd OCBOCHMsI OCHOBHOI 00pa3oBaTesIbHONW MPOrpaMMbl OCHOBHOT'O
o01m1ero 00pa3oBaHUs SBJISFOTCS:

- OBJIQJICHUE HaBBIKAMHM CaMOCTOSTEIBHOIO MPHOOPETEHUsI HOBBIX 3HAHWH, OpraHu3alMu yyeOHOM
NeSITEIbHOCTH, IIOMCKA CPEACTB €€ OCYIIECTBIICHUS;

- YMEHHE IJIaHUPOBATh IIyTH JOCTHKEHHUS LIEJeH HA OCHOBE CAMOCTOATEIBLHOIO aHaJIM3a YCIOBUHI U
CPEACTB MX JOCTUXKEHMSI, BBLACIATh aJbTEPHATHUBHBIE CHOCOOBI JOCTHXKEHHMS LIEM WM BBIOMpAThH
Haunobonee 3pPeKTUBHBIN cr10co0, OCYLIECTBIATh IO3HABATEIbHYIO PE(IICKCHIO B OTHOILICHUH 1EHCTBUIA
10 PEeLICHNIO YUeOHBIX U MO3HABATENbHbBIX 3a/1a4;

- yMEHHUE IOHMMaTh IpPOOJEMY, CTAaBUTb BOIPOCHI, BBLABMraTh TMIIOTE3Yy, AAaBaTh ONpEAEICHUE
MOHATHUSIM,  KJIACCU(UIUPOBaTh,  CTPYKTYpUpOBaTb  MaTepuaa, IPOBOIUTh  JKCIIEPUMEHTHI,
apryMEeHTHPOBaTh COOCTBEHHYIO MO3UIIMIO, (DOPMYIUPOBATh BBIBOJIBI U 3aKIIIOUEHMUS;

- YMEHHUE COOTHOCHUTHb CBOU JIEHUCTBUS C IUIAHUPYEMBIMU pPE3YIbTaTaMH, OCYIIECTBIATH KOHTPOJb
CBOEH JEeATEIbHOCTH B IPOLECCE JOCTHKEHHsI pe3yibTara, ONpenessTh Coco0bl JeHCTBUN B pamMKax
MPEJJIOKEHHbIX YCJIOBUH M TpeOOBAaHUN, KOPPEKTHUPOBaTb CBOMU JIEUCTBUS B COOTBETCTBUU C
U3MEHSIOILENCS CUTYALUEH;

- (QopmHpoBaHME M pa3BUTHE KOMIIETEHTHOCTH B OOJIACTM HCIOJIb30BaHHUSI HHCTPYMEHTOB H
TEXHUYECKHX CPEACTB MH(OPMALMOHHBIX TEXHOJOIMH (KOMIBIOTEPOB M MPOrPaMMHOI0 0OeCIeYeHus)
KaK MHCTPYMEHTAJbHO OCHOBBI Pa3BUTHUS KOMMYHUKATHUBHBIX M I103HABaTENIbHBIX YHUBEPCAIbHBIX
y4eOHBIX AeHCTBUIA;

- YMEHHE CO3/1aBaTh, NMPUMEHATh U NPEOOpPA30BBIBATH 3HAKM W CHMBOJBI, MOJAEIH U CXEMBI IJIf
peleHus yueOHbIX U M03HABaTEeJIbHBIX 3a/1a4;

- YMEHHE U3BJeKaTb MHQOPMALMIO U3 pPa3jIMYHbIX HCTOYHHKOB (BKJIIOYAs CpEACTBa MacCOBOM
nH(pOpMaLMU, KOMIIAKT-TUCKH Yy4eOHOro HasHaueHHs, pecypchl MHTepHeTa), cCBOOOTHO MOIb30BATHCA
CIPAaBOYHOI JIUTEpaTypoil, B TOM UHCIE€ MU Ha JJIEKTPOHHBIX HOCUTENSX, COONIOaTh HOPMBI
MH(GOPMALMOHHOM N30MPaTeIbHOCTH, ITUKH;

- YMEHHUE Ha MPaKTUKE MOJIb30BaThCsl OCHOBHBIMU JIOTHUECKMMH ITPHUEMaMHU, METOJJaMHi HaOJI01eH s,
MOJIETUPOBaHUSA, OObSICHEHHUS, PEIIeHUs Po0IieM, TPOrHO3UPOBAHMS U JIP.;

- YMEHHME OpPraHH30BBIBATh CBOIO XH3Hb B COOTBETCTBUM C MPEACTABIECHUSMHU O 37J0POBOM 00pase
KHU3HHM, TpaBax M OOS3aHHOCTSX TpaKJaHWHA, IIEHHOCTAX OBITHS, KYJIBTYphl M COLMAJIBHOTO
B3aMMOJICHCTBHUS;

- YMEHHE BBIIIOJIHATH [I03HABATENBHBIE U IPAKTUUYECKHUE 3a/1aHUS, B TOM YHUCIIE IPOEKTHBIE;

- yYMEHHE CaMOCTOSITEJIbHO W apryMEHTHpPOBAaHO OIEHUBAaThb CBOW JCHCTBUS U JEHCTBHS
OJHOKJIACCHUKOB, COJIep)KaTrelbHO OOOCHOBBIBas MPAaBUIBHOCTh MM OIIMOOYHOCTH pe3ylbTaTta H
crocoba AeMCTBHs, aleKBaTHO OIIEHMBATh OOBEKTUBHYIO TPYIHOCTh Kak Mepy (PaKkTHUYECKOrO WU
IIPEIIOIAaraéMOI0 pacxojia pecypcoB Ha pEIICHUE 3a7jaul, a TAKKE CBOU BO3MOYKHOCTH B JOCTHKEHUH
LI€JIA ONIPEJETICHHON CIIOKHOCTH;

- yMeHue paborarb B rpymmne — 3((EeKTUBHO COTPYIHHYATh W B3aHMMOJIEHCTBOBaTh Ha OCHOBE
KOOPJMHAIMU PA3JIMYHBIX MO3ULIUNA MPHU BBIPAOOTKE OOIIETO PElIeHUs B COBMECTHOM JESITeNbHOCTH;
cllylath mapTHepa, (GOopMyIUpOBaTh M apryMEHTHPOBAaTh CBOE MHEHHE, KOPPEKTHO OTCTAauBaTh CBOIO
MO3ULMI0 U KOOPAMHHUPOBATh €€ C IO3ULUU NapTHEPOB, B TOM YHCJIE B CUTyallud CTOJIKHOBCHMS



MHTEPECOB; MPOAYKTUBHO pa3peliarb KOH(QIMKTHI Ha OCHOBE y4yeTa MHTEPECOB U MO3UIMI BCEX €ro
YYaCTHUKOB, MTOVCKA U OIICHKU aJIbTEPHATHBHBIX CIIOCOOOB pa3perieHusi KOHPIUKTOB.

IIpenmeTHbIMU pe3yabTaTraMu ocBocHHs OCHOBHOM 00pa3oBarelbHONW MPOrpaMMbl OCHOBHOTO
o0uiero 06pa3oBaHus SBISIOTCS:

- (¢dopMupOBaHHE TMEPBOHAYAIBHBIX CHCTEMATH3UPOBAHHBIX MPEICTABICHUN O BEIIECTBAX, HX
MPEeBpPALICHHUSIX U MPAKTHUYECKOM MPUMEHEHUHU; OBJIaJICHUE MOHATUHHBIM annapaToM U CUMBOJINYECKUM
SI3BIKOM XUMUW;

- OCO3HaHUE OOBEKTHMBHO 3HAYMMOCTH OCHOB XHMHYECKOH HayKM Kak 00JacTh COBPEMEHHOTO
€CTECTBO3HAHMS, XUMUUYCCKUX TPEBPANICHHIA OPraHUYCCKUX M HEOPTAaHUYECKUX BEIIECTB KaK OCHOBBI
MHOTHUX SIBJICHHUH )KMBOW U HEKUBOM MPUPOJIBL; YIITyOJIeHUE MPEACTABICHUI 0 MaTeprallbHOM €IUHCTBE
MUDA,

- OBJIaJICHUE OCHOBAaMHU XMMHUYECKOM IpaMOTHOCTHU: CIIOCOOHOCTHIO aHAIM3HPOBATH U OOBEKTHUBHO
OIICHUBATh JKWU3HEHHBIC CHUTYyallUW, CBSA3aHHBIC C XUMHUEH, HaBbIKAMU O€30MaCHOTO OOpaIleHHS C
BEIIECTBAMH, HCIOJb3YEeMbIMU B IOBCEAHEBHOW >KHU3HHM; YMEHHEM aHaJIU3UpOBaThb M IUIAHUPOBATh
HKOJIOTMUYECKH 0€301acHOE TIOBEACHUE B LIEISIX COEPEKEHUS 37I0POBbS M OKPY)KAIOLIEH CPEeIbl;

- (opmupoBaHHE yMEHMI YCTaHABIUBATh CBS3U MEXIY PEAIbHO HAOMIOMAEMBIMU XHUMHUYECKHUMHU
SBIICHUSIMA W TPOIECCAMH, MPOUCXOMAINIUMU B MHKPOMHUPE, OOBSCHATH MPUYHHBI MHOTO0Opa3Hs
BEIIECTB, 3aBHUCHUMOCTh HMX CBOWCTB OT COCTaBa M CTPOCHHUS, a TaKXKe 3aBHUCHUMOCTh MPUMEHEHUS
BCIIIECTB OT UX CBOMCTB;

- IpUOOPETEHHS OTbITA UCIIOIB30BAHUS PA3IMYHBIX METOAOB M3yUYCHHs BEIIECTB; HAOMIOACHHUS 32 UX
MPEBPALICHUSMHI TIPU TIPOBEACHUN HECIOKHBIX XUMHUYECKUX OKCIEPHUMEHTOB C HCIOJIb30BaHUEM
nabopaTropHOro 060pya0BaHUs U TPUOOPOB;

- YMEHHUE OKa3bIBaTh MEPBYIO IMOMOIIL MPH OTPABICHUSIX, OKOTaX M JPYrUX TpaBMaX, CBSI3aHHBIX C
BEIIECTBAMH U 1aOOPaTOPHBIM 000PYIOBAHUEM;

- OBJIAJICHUE MpPHEMaMH PAOOTHI ¢ MHQPOPMAIMEH XUMHYECKOTO COJCp)KAHUS, MPEICTABICHHON B
pasHo gopme (B Buae Tekcta, hopmyi, rpadukoB, TAOMMYHBIX JaHHBIX, cXeM, (poTorpaduii u ap.);

- CO37aHWE OCHOBBI I (DOPMHPOBAHMSI MHTEpPECa K PACIIUPEHUI0 U YIIYOICHHUI0O XUMHUYECCKUX
3HaHUN W BbIOOpAa XMMHU KaK MPOQIILHOTO MpeIMeTa MpH Mepexojie Ha CTYMEHb CpeaHero (IOIHOTO)
oOuiero o0pazoBaHus, a B JAJIbHEHIIEM U B KauecTBe cepbl cBOe MpohecCHOHAIBHOMN 1eATEIbHOCTH;

- (opMupoBaHHE TPEACTABICHUN O 3HAYCHHWM XMMHUYECKOW HAyKH B PEIICHUU COBPEMEHHBIX
IKOJIOTUYECKHUX MPOOJIEM, B TOM YHUCIIC B IIPEIOTBPANICHIH TEXHOTCHHBIX U YKOJIOTHYECKHUX KaracTpod.

Conep:xanue yueOHOro nmpeaMera
8 kiace

Pa3nen 1. OcHOBHbBIE IOHSATHSI XHUMHUHU
(YpoBeHb aTOMHO-MOJIEKYJIAPHBIX NMPeCTABIEHHIH).

[Ipeamer xumun. XuMus Kak 4acTb €CTECTBO3HaHMS. BellecTtBa u ux cBoicTBa. YncThle BELIECTBA U
cMecu. MeTo/ibl TTI03HAHHS B XUMUU: HAOIOZIeHUE, SKciepuMeHT. [IpuemMbr 6e3omacHoit paboTsl ¢ 000-
pyznoBaHueM u BemiectBaMu. CTpoeHUE TIIAMEHH.

UYuctele BemecTBa U cMecu. CriocoObl OYMCTKU BEIIECTB: OTCTauBaHUE, (PUILTPOBAHUE, BhIapUBa-
HUe, Kpucmaniuzayus, oucmuiiayus. OU3NYecKue U XUMUYECKUE SIBICHUS. XUMHUYECKUE PEaKIIHU.
[Ipu3HaKK XMMUYECKUX PEaKIUi U YCIOBUS BOSHUKHOBEHUS M TCUCHUS XUMUYCCKUX PEAKITUH.

ATOMBI, MOJIEKYJIbI U MOHBI. BeliecTBa MONEKYISIPHOTO U HEMOJIEKYISIPHOTO cTpoeHus. Kpucramim-
yeckue U aMopdHbIe BemecTBa. Kpuctammueckne pemeTki: MOHHAsI, aTOMHAass M MOJICKYJISIpHast. 3aBH-
CUMOCTh CBOMCTB BEILIECTB OT THIIa KpUCTAJUIMYECKOM pemeTku. [IpocTeie U clioxkHbIe BelecTBa. Xu-
MUYECKHH 3JIEMEHT. MeTaiibl 1 HeMeTalabl. ATOMHas enuHuIla Macchl. OTHOCUTEIbHAS aTOMHas Mac-
ca. S3pIk xuMuH. 3HAKH XUMHYECKUX DJIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa BEIICCTBA. XMMUUCCKUE
dbopmynsl. OTHOCHUTETBHAS MOJICKYJISIpHAs Macca. KadecTBEHHBIN 1 KOJTMYECTBEHHBI COCTaB BEIIECTBA.
Brruncnenus no xumudeckum Gopmynam. MaccoBasi 1ol XUMHYECKOTO DJIEMEHTAa B CII0KHOM BEIlle-
CTBE.

BanenTHOCTh XMMHUECKUX 3NIeMeHTOB. OrmpeneneHne BaJIEHTHOCTH AJIEMEHTOB Mo (opmyrnam Ou-
HapHBIX coenrHeHU. COCTaBICHNE XUMHUECKUX (POPMYIT OMHAPHBIX COCTMHEHHH 1O BAJICHTHOCTH.



ATOMHO — MOJIEKYJISIPHOE y4Y€HHE. 3aKOH COXPAaHEHHS Macchl BenlecTB. JKU3Hb U AesTenbHOCTh M.B.
JlomoHOCOBa. XUMUYECKHE YpaBHEHUS. TUIIBI XUMUUYECKUX PEAKLIUMN.

Kucnopon. Haxoxnaenue B npupoze. [lomydeHue kucimopona B J1a00OpaTOPUHM M MPOMBIIIJICHHOCTH.
dusnueckue U XUMUUECKHE cBoicTBa kucnopoaa. ['openne. Oxkcuasl. [Ipumenenue kucinopona. Kpy-
rOBOPOT KHciiopoja B npupozae. O30H, auiorponus kucinopona. Bo3ayx u ero cocras. 3ammra aTMo-
chepHOro BO3/yXa OT 3arpsS3HCHHM.

Bognopon. Haxoxnenue B npupoze. [lonydyenue Bogopoia B 1ab0paTtopuu U mpombluieHHOCTH. Du-
3MYEeCKHe M XUMHUYECKHE CBOMCTBa BoJopoaa. Bomopoa — BoccTtanoBuTENnb. Mepsl 6€30MacHOCTH MPU
pabote ¢ Bogopoom. [Ipumenenue Bogopoa.

Bopna. MeToapl oripeaeneHust coctaBa BoJbl — aHAIM3 U cUHTE3. Du3nueckue cBoicTBa BoAbl. Boia B
MPUPOJIE U CIOCOOBI €€ OUYMCTKH. Adpaius BoJbl. XUMHYECKHE CBOMcTBa BoAbl. [IpuMeHeHHE BOIBI.
Bona — pactBoputens. PactBopuMoCTh BelecTs B Boje. MaccoBast [10J11 paCTBOPEHHOIO BEILIECTBA.

KonuuectBenHble oTHOwmeHUs B Xxumuu. KonmuectBo BemiectBa. Monbs. MonsipHass Macca. 3aKoH
ABoraznpo. Mossipuslii 00beM ra3zoB. OTHOCHUTENBHAS TIOTHOCTH T'a30B. OOBEMHBIC OTHOLICHUS T'a30B
IIPU XUMUYECKUX PEAKIUAX.

Baxwueilinme Ki1acchl HEOPraHUYECKUX coeauHeHui. OKCHUIIBL: cocTaB, Kiaccuukanys. OCHOBHbIE U
KUCIOTHbIE okcunbl. HomeHkiatypa okcugoB. dusnueckue M XMMHUYECKHE CBOWCTBA, MOIYYEHHE U
[IPUMEHEHNUE OKCHUJIOB.

I'unpoxcunpl. Knaccudukanus ruapokcuno. OcnoBanus. CoctaB. [llenoun 1 HepacTBOpUMBIE OC-
HoBaHMs. HomeHkitatypa. @u3nueckue U XMMUYECKUE CBOMCTBA OCHOBAaHMN. Peaknus HeUTpanu3anuu.
[Tonydenue u npuMeHeHNe OCHOBaHUM. AMMOTEpHBIE OKCUABI U TUIPOKCUIBL.

Kucnorsl. Cocras. Knaccudpukanus. Homenknarypa. @usnveckne 1 XUMHYECKHE CBOMCTBA KUCIIOT.
BrIiTecHUTENBHBIN PsAJl METAJLIOB.

Comu. Cocras. Knaccudukanus. Homenknarypa. @usnyeckue cBoiictBa coieil. PactBopuMocTs co-
neit B Boje. XuMuueckue cBoiicta coneid. CriocoOsl momyuenus coneil. [I[pumenenue conei.

I'enernueckas cBS3b MEXKAY OCHOBHBIMM KJIACCAMU HEOPTAaHUYECKUX COEIMHEHUM.

JemoncTpanun. O3HaKOMIICHHE € TA0OPAaTOPHBIM 00OPYI0OBaHUEM; MPUEMBI O€30MacHOi paboThI ¢
HUM. CriocoObl OYMCTKHU BEIISCTB: KpHCTAJUTH3AIMs, TUCTHULusS. HarpeBanue caxapa. HarpeBanue
napaduna. ['openne napapuna. BzaumopeiictBue pacTBOpoB: kKapOOHATa HATPUSI U COJITHON KUCIIOTHI,
cynbdara meau (I1) u ruapokcuaa Harpus. BzaumoneiictBue cBexeocakaeHHOro ruapokcuaa meau (1)
C pacTBOPOM TJTFOKO3bI MPU OOBIYHBIX YCIOBUSIX U MPU HATPEBAHUU.

[Iprmepsl IPOCTHIX U CIOXKHBIX BEUIECTB B Pa3HbIX arperaTHeIX coctosHusx. lllapocTepixHeBbie MO-
JIend MOJIEKYJI MeTaHa, aMMHaKa, BOJbI, XJIOPOBOIOpoaa, okcuaa yraepoaa (1V). Moaenu kpucramim-
YECKUX PEIIETOK pa3HOro Tuna. OIbITH, MOATBEPHKAAIOIINE 3aKOH COXPAHEHUS MacChl BEIIECTB.

dusnueckue U XUMUYECKHE CBOWCTBa kuciopoza. IlomyueHne um cobupaHue KUCIOpOJa METOJIOM
BBITECHEHHUS BO3/lyXa U BOJBI. YCIIOBUS BOZHUKHOBEHUS W IpekpaiieHus ropeHus. [lomyuenue o3oHa.
Omnpenenenne cocraBa BO3Iyxa.

[Tonyuyenue Bonmopona B ammapare Kunma, mpoBepka BOIOpOJa Ha YHCTOTY, TOPEHHE BOJAOPOAA Ha
BO3/yX€ U B KHCIIOpPOJie, COOMpaHue BOAOPOAA METOAOM BBITECHEHUS BO3/lyXa U BOJIBI.

Ananu3z Boabl. CuHTe3 BoJbl. B3anMopelicTBHe BOJBI C HATpUEM, KajbIIMEM, MAarHUEM, OKCHIOM
KaJblMs, okcuaoM yraepoaa (1V), okecunom docdopa (V) u ucnsiTaHue NogydeHHbIX pacTBOPOB UH]U-
KaTopoM.

XHWMHUYECKNE COETUHEHMSI KOJTMYECTBOM BEIIECTBA | MOJIb.

OO6pa3sibl OKCHUIOB, KUCJIOT, OCHOBaHUH U cojeil. HeliTpanuzamus menoyu KUCIOTON B MPUCYTCTBUU
WHJIMKaTOpa.

JlabopaTopHble onbIThl. PaccMoTpeHue BelecTB ¢ pa3ivuHbIMU (U3UYECKUMHU CBOMCTBamMu. Pa3z-
JIeTICHHE CMECH C MOMOIIIbI0 MarHuTa. [IpuMeps! GU3NUECKUX U XUMUYECKUX SBJICHHMH.

O3znakomiieHre ¢ oOpa3iaMu MPOCTHIX (METaUIhl 1 HEMETAJIIBI) M CJIOKHBIX BEIIEeCTB, MUHEPAIOB U
ropHbIX opoj. Paznoxenne ocHoBHoro kapoonara menu (11). Peakius 3amenienns Menu sxeae30M.

O3HakoMJIeHHEe ¢ 00pa3aMu OKCHJIOB.

BzaumopeiictBue Bogopona ¢ okcugom meau (11).

OnbIThI, TOATBEPKIAIOIINE XUMUUYECKHE CBOMCTBA OKCHUIOB, KUCIOT, OCHOBAHUN, aM(pOTEPHBIX TH/I-
POKCHIOB U COJIEM.

IIpakTH4eckune padoTHI.

- [Ipuemsr Ge3omacHoit paboOThI ¢ 000pyIOBaHHEM U BeliecTBaMu. CTpOCHHUE IIIAMEHHU.

- OuncTka 3arpsi3HEHHON MTOBAPEHHOM COJIH.



- [Tomyuenue u cBOMCTBa KHCIOPOAA.

- [lonyueHnue Boopoaa v UCCIIEJOBAHUE €r0 CBOMCTB.

- [TpurotoBiieHrE PaCTBOPOB COJICH C OMPENEIEHHON MAaCCOBOM JT0JIEH paCTBOPEHHOIO BEUIECTBA.

- PemieHne skcriepuMeEHTaNIbHBIX 33/a4d 0 TeMe «BaxHelmue KiaacChl HEOPraHUYECKUX COEOUHE-
HUI.

PacuerHble 3a1a4n.

- Bolunciienue OTHOCUTENBLHOM MOJIEKYJISIPHOM Macchl BellecTBa o (gopmysie. Boruncnenue macco-
BOI JTOJIM 3JI€MEHTa B XMMHUYECKOM COCIMHEHUH. Y CTAaHOBJIEHUE MpocTeiiimeil popMyIibl BelecTBa mo
MacCCOBBIM JOJISIM 3JIEMEHTOB.

- HaxoxeHue MaccoBOil J0JIM pacTBOPEHHOTO BEILIECTBA B pacTBOpPE. BblunciaeHne Macchl pacTBO-
PEHHOTO BEIECTBA U BOABI JIJIsl IPUTOTOBJICHHS pacTBOPA ONPEAEIEHHON KOHIICHTPALlUH.

- Boiuucienusi ¢ UCIOIB30BAaHUEM MOHIATHN «Maccay, «KOJIMYECTBO BELIECTBA», «MOJISIPHASI MAacCay,
«MOJISIpHBIN 00beM». OOBEMHBIE OTHOIICHUS ra30B MPU XUMUYECKUX PEaKLUsX.

IIpoexTsr:

- I3yueHune CBOMCTB BEIIECTB.

- M3ydeHue BelecTB MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOSHUS

- MI3ydenue pacTBOPOB MPUPOABI

- Co3anue pacTBOPOB € Pa3IUYHON MAacCCOBOM J0Jei

- 3HaueHue BOJbI B IPUPOJIE U AJI YEIOBEKa

Paszgen 2. [lepuoaguueckuii 3aK0H U NepUOANYECKasi CHCTeMa XuMHu4Yeckux 3jiemenToB . U.
MenpeneeBa. CTpoeHue aToma.

[lepBoHayanbHbIE TOMBITKY KJIacCU(UKAIMA XUMUYECKUX 37IeMeHTOB. [ToHsATHE O TpyIax CXOAHBIX
3JIEMEHTOB. ECTECTBEHHBIE CEMENCTBA IIEJIOYHBIX METAJIOB U IAJIOT€HOB. biraropoHeie rassl.

[lepuonnueckuin 3axkoH Jl.M.MenneneeBa. llepuoauyeckass cucremMa Kak €CTECTBEHHO— Hay4Has
Kiaccu(UKanusl XUMUYECKHUX JIeMeHTOB. TabnmuHasi hopmMa IpeACTaBICHUS KIACCH(PUKAIINA XUMHYe-
ckux snmeMeHToB. CTpykTypa Tabnuimsl «[lepuonnyeckas cuctema xumudeckux siaementoB /.M. Men-
neneeBay (kopotkas ¢popma): A- u b- rpymibl, eproasl. U3MYecKkuii CMBICT MOPSIKOBOTO 3JIEMEHTA,
HOMepa Mepruoia, HoMepa IPYIIbI (U1 JIEMEHTOB A-TPYIIII).

CrpoeHue aroma: siipo M 3J€KTpoHHas 00osjouka. CocTaB aTOMHBIX SiA€p: MPOTOHBI U HEWTPOHBI.
W3oTomnsl. 3apsii aTOMHOTO sIJIpa, MaCCOBOE YMCIIO, OTHOCUTEIbHAs aToMHasi Macca. CoBpeMeHHas Gop-
MYJIMPOBKA MOHATHUS «XUMUYECKHUH 3JIEMEHT.

DNeKTpoHHas 000JI0YKa aTOMA: MOHATHE 00 SHEPreTUYECKOM YPOBHE (JIEKTPOHHOM CIIOE), €ro EM-
KOCTH. 3aloJIHEHUE 3JIEKTPOHHBIX CJIOEB y aTOMOB 3JIEMEHTOB MEPBOr0 — TPEThero nepuoioB. Cospe-
MeHHas (HOPMYIUPOBKA MEPUOJUUECKOTO 3aKOHA.

3HaueHue nepuoanydeckoro 3axona. Hayunele noctmkenus J.M. MenneneeBa: ucnpaBieHUe OTHO-
CUTENIBHBIX aTOMHBIX MaccC, NPEACKa3aHNe CYIECTBOBAHUS HEOTKPBITHIX JIEMEHTOB, IEPECTAHOBKU XU-
MHYECKHX JJIEMEHTOB B IEpHOnYecKo cucteMe. JKusnp u nesarensHocts .M. Menneneesa.

JemoHcTpanun. Ou3nyecKue CBOMCTBA ILIEJIOYHBIX METAJIOB. B3anmmozelicTBue OKCHUAOB HaTpus,
Maraus, gpocdopa, cepsl ¢ BOIOM, UCCIIEJOBAHUE CBOWCTB MOJYYEHHBIX NPOAYKTOB. B3aumoneiicteue
HaTpUs U Kanus ¢ BoxoM. PU3NMYecKHe CBOMCTBA rajIoreHOB. B3auMOJENCTBUE aTIOMUHUS C XJIOPOM,
OpoMoOM | o/10M.

IIpoekr:

- N3yuenne ucropun oTkpbITus [lepuonnueckoro 3akoHa.

Pazgen 3. CTpoenne Bemecrna.

DNEeKTPOOTPULIATETbHOCTh XUMUYECKUX 3J1€MEHTOB. OCHOBHBIE BUJIbI XMMHUYECKON CBSI3U: KOBa-
JIEHTHasl HENOJISIpHAsl, KOBAJICHTHAs NOJIApHAs, HOHHAs. BaJIEeHTHOCTh 3JIEMEHTOB B CBETE JIEKTPOHHOMN
teopun. CteneHb okuciaeHus. [IpaBuna onpeaeneHns CTENeHN OKUCICHHS JIEMEHTOB.

demoncTrpanuu. ComnocraBiieHHe (HU3UKO-XUMHUYECKHX CBOMCTB COEAMHEHUN C KOBAJCHTHBIMU H
WOHHBIMU CBSA3SMH.

[Ipoexr:

- Kak ctpoenune atoma oTpakaercs Ha CBOMCTBaX BEILIECTB.

9 kiacc.
Pazgen 1. MHoroo0pa3ue XuMHYECKHUX PeaKIuii.



Knaccuukanus XUMHUYECKUX PEAKLMH: PeaklUu COCAMHEHMs], PA3JIOKEHHsI, 3aMeIleHusl, OOMeHa.
OKHCINTENBHO-BOCCTAHOBUTEIbHBIE peakunuu. OKHUCIUTENb, BOCCTAHOBUTENb, IIPOLIECCHl OKUCIEHUS U
BOCCTaHOBJICHMs. COCTaBICHHE YpaBHEHUHN OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIUN C IOMOIIBIO
METOa IEKTPOHHOTO OanaHca.

TennoBbie 3()(HeKTbl XUMUUECKUX peakluil. DK30TepMUUYECKHE M 3HJOTEpMUYECKHE peakuuu. Tep-
MOXHMMUYECKUE ypaBHEHUS. PacueTsl 0 TEPMOXUMHUYECKUM YPABHEHHUSM.

CkopocTh XUMHUYECKUX peakiuil. DakTopsl, BIXAAIOIINE HA CKOPOCTh XMMUYECKUX peakiui. Ilepso-
HayaJIbHOE NPEJCTaBICHUE O KaTaJIN3e.

Oo6parumeble peakuuu. [ToHsTHE O XMMUYECKOM PaBHOBECHUHU.

XUMHUYECKHE peaKLUU B BOAHBIX PACTBOPAX. DJIEKTPOJIUTHI U HEANEKTpoauThl. Monel. KaTnoHsl u
aHUOHBL. [ uopammuas meopusi pacmeopos. DIEKTPOIUTUYECKAs JUCCOLMALUSA KUCIOT, OCHOBAaHUHN U
coneii. Cnadbble U cuIbHBIE ANEKTPOoNUThL. CTeneHb Auccouranyy. Peakiimu noHHoro ooOMeHa. Y cioBust
TEYEHUs peaklnii HOHHOro oOMeHa 10 KoHIa. XMMUYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB HEOpraHUye-
CKMX COEIMHEHHH B CBETE NPEACTABICHUN 00 SJICKTPOJUTHUECKOW IUCCOIHMAINU U OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX peakuuil. [lonsamue o cuoponuze coneu.

JdemoncTpauuu. [IpuMepsl 3K30- ¥ S3HAOTEPMUYECKUX peakLMi. B3aumonencTBie HUHKA ¢ COJISTHOU
U YKCYCHOH KHCIOTaMHU. B3aumoneicTBUE TpaHYIMPOBAaHHOIO IIMHKA M IIUHKOBOW IBUIM C COJITHOM
kucinotoi. Bzaumoneiictsue okcuga meau (1) ¢ cepHoit kucnoToi pasHON KOHLEHTPALMH MIPU Pa3HbIX
TeMIeparypax. ['opeHue yris B KOHLIEHTPUPOBAHHOM a30THOW KHcJOTe. ['opeHne cepel B pacIllaBiIcH-
HOW CEIIUTpeE.

HcnpiTaHne pacTBOPOB BEIIECTB HA 3JIEKTPUYECKYIO IPOBOJUMOCTD. JIBUJKEHUE NOHOB B DJIEKTpUYE-
CKOM II0JI€.

JlaGopaTopHble onbIThI. Peakiinu oOMeHa MeX 1y pacTBOPAMHU 3JIEKTPOJIUTOB.

IIpakTnyeckue padoTsl.

- 3yuenue BiMsHUA yCI0BUHM NPOBEACHNS XMMUYECKON PEAKIIMU HA €€ CKOPOCTb.

- Pemenue skcriepuMeHTaIbHBIX 3a/1a4 1Mo Teme «CBOMCTBA KUCIOT, COJIEM M OCHOBAHUN KakK dJICK-
TPOJIUTOBY.

Pacyernbie 3a1a4u. BeruucieHus 1o TepMOXMMUYECKUM YPABHEHUAM PEAKIIMM.

IIpoexTsi:

- AxBapenbHbIe KpacKu. X cOCcTaB ¥ U3rOTOBJICHUE.

- AKBapHyM Kak XUMHUKO-OMOJOTMYECKUI 0OBEKT UCCIIEJOBAHUS.
- Anmxumusi: MUQBI U peabHOCTb.

- AHanu3 KayecTBa BOJONPOBOJIHON BOJBI.

Pa3nes 2. MHoroo6pasue Bemecrs.

Hewmeramnsl. I'anorensl. [lonoxeHne B NepuoANYECKON CUCTEME XMMUYECKUX 3JIEMEHTOB, CTPOEHUE
ux atoMoB. Haxoxnenue B npupozae. Puznueckue 1 XMMUUECKHE CBOMCTBA rajgoreHoB. CpaBHUTENIbHAS
XapaKTepUCTHKa rajoreHoB. [lonyueHne u npuMeHeHre rajioreHoB. Xiop. dusndeckre 1 XUMHUYECKHE
cBoiicTBa xyopa. ITpumenenne xnopa. XmopoBonopoa. @usndeckue cpoiictBa. [lomydenue. ConsHas
kucnora u e€ conu. KauecTBeHHas peakiusi Ha XJOpHA-UOHBL. PacriozHaBaHue XJIOpHUIIOB, OPOMUIOB,
HOJIAJIOB.

Kucnopon u cepa. Ilonoxxenue kuciopoaa u cepsl B [ICXI, crpoenue ux aromoB. Cepa. AmioTpo-
nus cepbl. Pusznueckrue U xumudeckue cpoiictsa. Haxoxxnenue B npupoge. I[Ipumenenue cepol. Cepo-
Bogopo. CepoBojoposiHasl KucioTa u ee conu. KauectBenHast peakuus Ha cyiabGua-uonsl. OKcun ce-
pot (IV). ®usnueckue u xumuyeckue coiicta. [Ipumenenue. Cepuucras kucinora u ee conu. Kaue-
cTBeHHas peakuus Ha cyiabGuT-uoHbl. Okcug cepsl (V). Cepnas kucinora. XuMUUYECKHUE CBOMCTBA pa3-
0aBICHHON M KOHIIEHTPUPOBAHHOW cepHOMl KucinoThl. KauecTBeHHAs peakius Ha Cyiab(parT-HOHBI. XH-
MUYECKHE pEeaKlMH, JeKallle B OCHOBE MOJIYYEHHUsS] CEpPHOM KUCIOTHI B MpoMblluieHHOCTH. [Ipumene-
HUE CEPHOU KHUCIIOTHI.

Aot u docdop. [lonoxkenne azota u pocdopa B IICXI, cTpoenne nx atoMoB. A30T, HU3HIECKUE U
XMMHUYECKHE CBOMCTBA, MOJydyeHHE U MpuMeHeHue. Kpyropopor azora B mpupoje. AMMuak: Qusnye-
CKHE€ W XUMHYECKHE CBOWCTBA, MosiyueHue u npumeHeHue. Coimu aMMOHMs. A30THas KHCIIOTa U ee
cBoiicTBa. OKHCIUTEIbHBIE CBOWCTBA a30THOM KUCIOTHL. [loyueHne a30THON KUCIOTHI B TAOOPAaTOPHH.
XUMUYECKHE PEaKIINH, JIe)Kalllie B OCHOBE MOJyYEHHUsI a30THOM KUCIIOTHI B IPOMBILIEHHOCTH. [Ipume-
HEHHE a30THOM KHCI0Thl. COJIM a30THOM KUCIOTHI M MX PUMEHEHUE. A30THBIE YI0OpEeHHUS.



dochop. Amnorponus dpochopa. Pusndeckue u xummuueckue cBoictBa hochopa. Oxeun pochopa
(V). Oprodochopnas kuciora u ee conu. DocdopHbie ynoOpeHuUs.

VYraepon u kpemuuid. [lonoxkenune yriepona u kpemHusa B [ICXD, ctpoeHne ux atoMoB. YTI€po.
Annotpornust yraepona. dusznyeckre U XUMHUECKUE CBOMCTBA yriiepoaa. AxcopOums. YrapHbIi ras,
CBOICTBA U (PM3HOIOTHYECKOE JCICTBIE HA OPraHU3M. YTJEKUCIBIN ra3. YrojbHas KHCI0Ta U €€ COJIH.
KavectBennsle peakiuu Ha kapOoHaT-noHBL. KpyroBopot yrieposaa B npuponae. OpraHuuecKue coeu-
HEHHUs YIIIepoa.

Kpemuuii. Oxcun kpemuus (1V). Kpemuuenas kucnora u ee conu. Cmexno. Llemenm.

Mertauel. [lonoxxenue metaiuioB B [ICXD JI.M.MenneneeBa, CTpoeHUE UX aTOMOB. MeTannyeckas
CBsI3b. OU3NYECKUE CBOMCTBA METAJIOB. Pl akTUBHOCTH METalIOB. XMMUYECKUE CBOMCTBA METAJLIOB.
O61ue cnocoObl nmonydeHus: MetamuioB. CruiaBbl METAIIIOB.

lenouynslie Metamibl. [TookeHNEe 1MIETOYHBIX METAIOB B IEPUOAMYECKON CUCTEME, CTPOEHHE UX
atomoB. Haxoxnenue B npupoje. Pu3nueckue U XUMHUYECKUE CBOMCTBA IIEJIOYHbIX MeTauioB. [Ipume-
HEHUE IEJT0YHBIX METAJUIOB U UX COCTUHEHU.

[lenouHo3emenbHble MeTauibl. [losi0kKeHNE 11eTOUHO3EMENBHBIX METAIOB B IEPUOAMYECKON CH-
cTeme, CTpOoeHHe uX aroMoB. HaxoxxneHue B npupoae. Marauil ¥ KaubLMid, UX Ba)KHEHILHME COEIUHE-
Hus. JKecTKocTh BOJBI U CIIOCOOBI €€ YCTPaHEeHHUS.

Amomunuil. [lonoxenne amoMUHUS B IEPUOANYECKON CUCTEME, CTpOCHUE ero atoMa. Haxoxnenue
B nipupoje. Puznyeckue U XUMUYECKUe CBoiicTBa amtoMuHus. [Ipumenenue antoMuHus. AMGOTepHOCTh
OKCH/Ia U TUJIPOKCH]IA aJIFOMUHHUSL.

Kenezo. [lonoxenue xene3a B IEPUOIUYECKON CUCTEME, CTPOEHUE ero atoMa. HaxoxzaeHue B npu-
poae. @u3nYecKre U XUMUYECKUE CBOMCTBA jKeje3a. BaxHenne cCoOeIMHEHUs JKelle3a: OKCUIbI, THI-
poxcupl 1 comn xenesa (11) u xenesa (111). KauecTsennsie peakiuu Ha nons! Fe* u Fed*,

JemoncTpanun. Ousnueckue cBoicTBa ranoreHos. [lonydeHne Xa0poBoJopoia U paCTBOPEHUE €ro
B BOJIE.

AmtotpornHbie Moaupukammuu cepbl. OOpasibl MPUPOIHBIX CYIb(OUIOB U CYIb(ATOB.

[Tonydyenue ammuaka u ero pactBopeHue B Bojie. OOpa3ibl MPUPOAHBIX HUTPATOB U GochaTos.

Mogenu KpUCTaNTMYEeCKUX peméTok anMasa u rpagura. OOpasipl IPUPOAHBIX KapOOHATOB U CHIIU-
KaToB.

OOpa3upl  BaXXHEMIINX COEIWHEHUN HATpHsl, Kajaus, MPUPOJHBIX COCAMHEHHM KajbIUs, MarHus,
AIIOMHUHMS, pyX Kene3a. B3auMmozelcTBue IENOYHBIX, IEJI0YHO3EMENBHBIX METAUIOB U aTIOMUHUS C
Bozoi. CKUTaHue jkene3a B KUCIOPOJE U XJIOpeE.

JlabopaTopHblie onbIThI. BeITECHEHNE raJloreHaMu JpYT ApYra U3 pacCTBOPOB UX COCIUHEHUM.

O3zHakoMJIeHHEe ¢ 00pa3LamMu cepbl U €€ MPUPOIHBIX COEAUHEHUH.

KayecTBeHHbIE peakiuu CyabQua-, Cylb(UT- U Cylb(aT- HOHBI B paCTBOPE.

B3anMopeiicTBre cosield aMMOHHS CO IIEJI0YaMHU.

KauecTBeHHas peakuys Ha yIJIEKUCIIBIH ras.

KauecTBeHHbIE peakIy Ha KapOOHAT-HOH.

N3yuenune oOpa3lioB MeTamioB. B3aumoseiictBue MeTamioB ¢ pactBopamu cosiei. O3HaKOMIICHHE CO
CBOMCTBAMHU U MPEBPALICHUSAMHU KapOOHATOB U THIpoKapOoHaToB. [loayyeHue ruipokcuaa aTlOMUHUS U
B3aUMOJIHCTBHE €r0 C KHCIOTaMHU U TeouaMu. KadecTBeHHble peakiuu Ha HoHbI Fe?* u Fe?*.

IIpakTnyeckue padoTsl.

- [lonmydeHue CONsTHOM KUCIOTHI U U3y4EHHUE €€ CBOWCTB.

- Pemenue sxcnepuMeHTalbHBIX 3a71a4 110 TeMe «Kuciaopon u cepay.

- [lonyyeHne aMmMuaka u U3y4eHUE €ET0 CBOWCTB.

- [lonyuyenue oxcuaa yraepoaa (V) u uzydenue ero cBoiicts. PacnosnaBanue kapOOHaTOB.

- Pemienune skcniepuMeHTANBHBIX 33]1a4 110 TeMe «MeTaslibl U UX COEAUHEHUSD.

PacuerHble 3agaum.

- Bbruncienus mo XMMHUYECKUM YPaBHEHUSIM Macchl, 00bEéMa MM KOJIMYECTBA BEIECTBA OJHOTO U3
MIPOJYKTOB PEAKIIMU IO Macce UCXOAHOIO BEUIECTBA, 00bEMY MIIM KOJIMUYECTBY BEIIECTBA, COJIEPIKALIETO
ONPEACIEHHYIO JOJIK0 TTPUMECEM.

IIpoexTsi:

- A30T KaK OMOTEHHBIH I€MEHT..

- Anmasel. ICKyCCTBEHHBIN M €CTECTBEHHBIN POCT.

- ATIIOMUHUI Ha KyXHE: ONaCHBIA Bpar WM BEPHBIM TOMOLIHUK?
- Kanbuuii u ero coelMHEHUs B OpraHu3Me YeJI0BEKa.



- Meraiel B OpraHu3Me 4eJ0BeKa.
- Xumus opraHusma

Pa3nen 3. KpaTrkuii 0030p BaskHelIIMX OPraHU4eCKUX BellecTB.

IIpenmer opranndeckoir xumun. Heopranmdeckue u opraHu4eckue COCIUHEHUs. YTIIepoJ — OCHOBA
*u3HH Ha 3emiie. OcOOEHHOCTH CTPOSHHSI aTOMA YTJIEpO/ia B OPraHMUECKUX COCTUHEHUSX.

VYraeBogopozsl. [IpenenbHble (HachIIEHHBIE) YIIIeBOJOPOAbl. MeTaH, 3TaH, ponaH — NpocTeiime
MPEJCTaBUTENN TPENEIbHBIX YIIeBOAOpoAoB. CTpyKTypHBIE (POPMYIIBI yriieBoa0poaoB. I'omonoruye-
CKHH psAJ NPEACIbHBIX YriIeBoAopoaoB. I'omonorn. dusnueckne 1 XUMUYECKHE CBOMCTBA IIPENEIbHBIX
yriaeBo1opooB. Peakuuu ropenus u 3amenieHus. HaxoxxaeHue B Npupojae NpeAesibHbIX YIIIEBOAOPO-
noB. [Ipumenenne merana.

HenpenenbHbie (HEHACHILIEHHBIE) YTIEBOAOPOIbI. DTUIICHOBBIN P/l HEMIPEACIBbHBIX YTIIEBOJOPOIOB.
OtuneH. Pu3nyecKkue U XMMUYECKHAE CBOMCTBA dTWIIEeHA. Peakunsa npucoenunenns. KadecTBeHHbIE pe-
akuuu Ha otuieH. Peakuus nonmumepusanuu. [lomustuien. Ilpumenenue stuieHa.

ALICTUIICHOBBIN psii HEMPEEIbHBIX YIIIEBOAOPOA0B. AnieTuiieH. CBoiicTBa aneruiieHa. [Ipumenenue
aleTUJICHA.

IIpousBosHble yrieBonoponoB. KpaTkuili 0630p opraHMuecKUX COEAMHEHUI: OJHOATOMHBIE CIIUPTHI
(MeTaHOJI, 9TaHOJ), MHOTOATOMHBIE CIIUPTHI (ITUJIECHIJIMKOIb, [NIMLEPUH), KapOOHOBBIE KUCIIOTHI (My-
paBbHHASA, YKCYCHAsA), CIOXKHBIE 3(DUPBI, )KUPBI, YIIIEBOAbI, aMUHOKUCIIOTHI, Oenku. Ponp 6enkoB B op-
raHus3Me.

[lonsATHE O BBICOKOMOJEKYJSAPHBIX BemecTBax. CTpyKTypa MOJIMMEPOB: MOHOMED, IOJIUMED, CTPYK-
TYpHOE 3B€HO, CTENEHb NoNuMepu3aluuu. [loausTuieH, nonaunponusieH, NoJIMBUHUIXIOPU.

JlemoHcTpanuu. Mozienu MoJIeKyJl OpraHMYecKuX coeluHeHuid. ['opeHue yriieBonoposoB U oOHa-
py’keHue npoaykToB ux ropenus. [loaydenue stmnena. KauecrBeHHas peakuus Ha 3TuiieH. PactBope-
HUE 3TWJIOBOTO CIIUpTa B BoJe. PacTBopenue rinunepuHa B Boge. Ilomyuenue u cBolicTBa yKCyCHOM KHC-
not1bl. MccnenoBanue CBOWCTB KHUPOB: PACTBOPUMOCTh B BOJIE M OPraHUYECKUX pacTBopuTenax. Kaue-
CTBEHHBIE PEAKLIMU Ha [IIOK03Y U Kpaxmasl. OOpasiibl U3A€I1i U3 NOIMITUIICHA, TOJUIPONUIICHA.
IIpoexTni:

- OpraHnuueckue BeuecTBa OpraHuszmMa
- JKupsl: Bpea u nons3a



1. Temaruueckoe NJIAHMPOBAHHUE C ONPe/eieHHEM OCHOBHBIX BUI0B Y4eOHOI 1eATeJIbHOCTH 00y4arouXCcs
8 kiacce

Paznen

Koi-Bo
qacoB

TeMmbl

Komn-Bo
qacoB

OcHoBHBIE BUBI ACITETLHOCTH 00y4aro-
muxcs (Ha ypoOBHE YHUBEpCAIbHBIX y4e0-
HBIX JICHCTBHIN)

OcHoBHbIE HaNpaBICHUS
BOCITUTATEIILHOM Jesi-
TEJIBHOCTH

OcHoOBHbBIE 110~
HATHS XUMHH
(ypoBeHb aTOMHO-
MOJIEKYJISIPHBIX
npeacTaBJeHui

51+3
U3 pe3ep-
Ba

[Ipenmer xumuu

MGTOI[BI II03HaHHUA B XUMUHU

YucThle BELIECTBA U CMECH

OuncTKa BELIECTB

Pusnyeckue U XUMUYECKHE
SIBJICHUS
XHWMHMYECKUE PEAKLUN

PR R N e

Paznmuuate mipeaMeTrsl  M3ydeHUsA  ecTe-
CTBEHHBIX HaYK.

HaGmronaTe cBOMCTBA BEIIECTB U UX H3MeE-
HEHHS B XOJI€ XUMUYECKUX PEAKIIUM.
Y4uuThcs NMPOBOAUTH XUMHYECKUH JKCIIE-
PUMEHT.

CobOnronaTh npaBujia TEXHUKHA 0€30MMacHO-
CTH.

Oka3zpIBaTh NEPBYK0 NOMOILIb IPU OTPaB-
JICHUSIX, 0KOTaX W TpaBMaxX, CBSI3aHHBIX C
peakTUBaMU U J1abOpaTOpHBIM 000pYI0Ba-
HUEM.

3HaKOMUTBCSA C JTaOOPaTOpPHBIM 000PYIIO-
BaHHEM.

N3yuare cTpoeHME IUIaMEHH, BbIIBUIas
TUIIOTE3bl M TMPOBEPSIST UX JKCIEPHUMEH-
TaJbHO.

PaznmuuaTth MOHATHS «UHCTOE BEMISCTBOY» U
«CMECH BEIIIECTBY.

YMeTh pa3enarb CMECH METOJaMHU OTCTa-
WBaHUA, GUIBTPOBAHUS U BHITIAPUBAHMUSI.
Paznuuare Qusnyeckne U XUMHUYECKUE SIB-
JICHUS.

Onpenenars NpU3HAKKM XUMHYECKUX PEaAK-
UM,

dukcupoBaTh B TETpaau HaOII01aeMbIe
MPU3HAKU XUMUYECKUX PEAKLIMM.

[lerHOCTH Hay4HOroO IIO-
3HaHUS, TPYAOBOE

[IepBoHayabHbIE XUMHYE-
CKUE IOHATHSA. ATOMBI, MO-
JIEKYJIBI

PazangaTe moHaTHS «aToM», «MOJICKYJay,
«XHAMUYECKUMN 9JIEMCHT», «KMOH», «3JICMCH-
TAapPHBIC YaCTHUIIBI».

[lenHOCTH Hay4YHOTO IIO-
3HaHUS, TPYIAOBOE TIpax-
JAHCKOE




[IpocTeie U crnoXXHBIE BEllE-
CTBAa. XHUMHUUYCCKHH D3JIe-
MeHT. MeTajabsl 1 HEMETAI-
JIBI

3HaKM XUMHUYECKHUX DJIe-
MEHTOB

3aKOH ITOCTOSIHCTBA COCTaBa
BEIECTBA

Xummueckue GopMyIibl

MaccoBas 1oad XUMHYe-
CKOI'0 DJIEMEHTA B COEIUHE-
HUU

BaneHTHOCT, XHMHYECKHUX
9JICMCHTOB

3aKoH COXpaHCHHUA MacCChl

BEIICCTB. XuMHudyeckne
YpaBHEHUS

ATOMHO — MOJEKYJISIpHOE
y4YEHUE

Knaccudukanmss  xumude-
CKHMX pEaKIMi: COETMHEHNS,
pa3IoXKeHusl, 3aMellleHus

IIpocreiimme pacyersl 110
XUMUYECKUM (popMmyriam

Pa3znuuate mOHATHS «BeEIIECTBA MOJIEKY-
JSPHOTO CTPOCHHS», «BEIIECTBA HEMOJIe-
KYJISIPHOTO CTPOCHUS».

DopMyIUpOBaTh OMPECIICHUE TMOHSITHS
CKPUCTALTUYECKUEC PEIICTKN».

OOBSACHATH 3aBHCUMOCTH CBOICTB Belle-
CTBa OT THIMA €ro KPUCTAUIMYECKOU pe-
LIETKHU.

Onpenenarb OTHOCHTEIBHYIO aTOMHYIO
Maccy JJIEMCHTOB M BAJICHTHOCTH JJIEMEH-
TOB B OMHAPHBIX COCTMHCHUSIX.
OnpenensiTh COCTaB MPOCTCUITUX COCIH-
HEHUI 10 MX XUMHYECKUM (hopMyliaM
CocrtaBnsate (GopMyIsibl OWHAPHBIX COEHH-
HEHUH II0 HM3BECTHOH BAJEHTHOCTH »JJe-
MEHTOB.

N3o0paxaTh TpoCTEHIINE XUMHUYECKHE
peaknuu C MOMOMIBI0 XUMHUYECKUX YypaB-
HEHUH.

Paznmyath TOHSTHS <«WHICKC» U «KOI(]-
(bULEHT; «CXeMa XUMHUYECKON peaKIium
U «YPaBHCHHE XMMHYECKON PEaKIIHm»
PaccunThiBaTh OTHOCHUTENBHYIO MOJIEKY-
JSPHYI0 Maccy 1o ¢opMmysiaM BEIIeCTB.
PaccunthiBaTh MaccoByl OO XHMHYeE-
CKOT'O DJIEMEHTA B COETMHEHUH.
YcranaBnuBath mpocTeimue  (HOpMyIIbI
BEIIECTB 10 MaCCOBBIM JOJISIM DJIEMEHTOB.
[Tonb3oBatbest WHPOpPMAIMEH H3 APYrUX
HMCTOYHUKOB JUISI TIOJTOTOBKH KPATKUX CO-
OOIIIEHUIA.

['oTOBUTH NMpe3eHTalMH IO TEME.

LleHHOCTH Hay4YHOTO IIO-
3HAHUS, TPYHOBOE, JCTe-
THYECKOE, 9KOJIOTUYECKOe

Kucnopon

HccnenoBath CBOMCTBA M3Yy4aeMbIX Be-
miectB. Habmonate dusnyeckue u Xumm-

[lerHOCTM HaAy4HOrO IIO-
3HAHUA, TPYIAOBOE, OCTE-




Bo3nyx u ero cocras

YECKHE NPEBPAILCHUS H3Yy4aeMbIX Be-
LIECTB.

Pacnio3HaBath ONBITHBIM ITYTEM KHUCIOPOJ.
OnuceiBaTh XUMHYECKHE peakuuu,
HaOI0JaeMble B XOJIe IEMOHCTPAIMOHHO-
T'O ¥ JJA0OPATOPHOTO IKCIIEPUMEHTA.
Jlenatb BBIBOJBI W3 pE3yJIbTAaTOB IPOBE-
JICHHBIX XUMHUUYECKUX OMBITOB.
YyacTBOBaTh B COBMECTHOM OOCYKIECHUU
pe3yJIbTaTOB ONBITOB.

Oka3zpIBaTh NEPBYK0 NOMOIIb IPU OTPaB-
JICHUSIX, 0KOTaX W TpaBMax, CBSI3aHHBIX C
peakTUBaMU U J1abOpaToOpHBIM 000pYI0Ba-
HUEM.

CoctaBnare (GopMyabl OKCHIOB IO W3-
BECTHOU BaJIEHTHOCTH 3JIEMEHTOB.
3anucelBaTh NPOCTEHIINE YpPABHEHUS XHU-
MHYECKHUX PEaKIUM.

[Tonb3oBatbest wHPOpPMAIEH H3 APYTrUx
HWCTOYHHUKOB JIJI1 MOJATOTOBKH KPATKHUX CO-
o01eHui.

['0TOBHTH NpE3EHTALMH 110 TEME.

THYCCKOEC, OKOJIOTHYECCKOC

IlenHOCTM Hay4HOrO IIO-
3HAaHUA, TPYINOBOE, ICTE-
TUYECKOE, IKOJIOTUYECKOE

Bonopon

HccnenoBath CBOWMCTBA M3y4acMbIX Be-
LIECTB.

Habmtonate ¢usmueckue M XUMHYECKHE
MIPEBPAIICHUS N3Y4aEMBbIXBEILIECTB.
Cobnronate mpaBujia TEXHUKH 0€301acHO-
CTH.

JlenaTe BBIBOABI M3 PE3YyNIbTATOB IPOBE-
JIEHHBIX XUMUYECKHX OIBITOB.
VY4acTBOBaTH B COBMECTHOM OOCYKICHUU
pEe3yabTaTOB OIBITOB.

3anuchIBaTh MPOCTEHUIINE YPABHEHMS XU-
MHYECKHUX PEaKIUM.

[Tonp30oBaTbes uHGOpManMed U3 APYrHX
HCTOYHUKOB Ul MOATOTOBKH KPAaTKUX CO-
OO0IIeHU.

['0TOBUTH NpE3EHTALIMH 110 TEME.

LleHHOCTH Hay4YHOTO IIO-
3HAHUS, TPYHOBOE, JCTE-
THUYECKOE, 9KOJIOTUYECKOe




Bona. PactBopsl

HccnenoBath CBOICTBA H3y4aeMbIX Be-
IIECTB.

HaGmonate ¢Qusnyeckue M XUMHUYECKHE
MPEBpAIICHUS U3y4aeMbIX BEIECTB.
OnuceBaTh XHUMHUYECKHE peakuuu,
HaO0JIt0/IaeMbIe B XOJI€ JIEMOHCTPAIlMOHHO-
r'o 1 1a00PaTOPHOTO IKCIIEPUMEHTA.
Jenatb BBIBOJBI U3 PE3yJIbTATOB IPOBE-
JICHHBIX XUMHUYECKHX OITBITOB.
Y4acTBOBaTh B COBMECTHOM OOCYKICHUU
PE3yJIbTATOB OIBITOB.

3anuceiBaTh MPOCTEUIINE YPABHEHHS XH-
MUYECKUX PEaKIUH.

BpruuciissTe MaccoByrO OO PacTBOPEH-
HOT'O BEILIECTBA B pacTBOPE, MACCY PacTBO-
PEHHOTO BEIECTBA U BOJBI JIJISi TPUTOTOB-
JIEHUsI pacTBOpa ONpPEACICHHON KOHIICH-
TpaIumu.

['oToBUTH pacTBOPHI C ONpeNENEHHON Mac-
COBOM JI0JIEN pACTBOPEHHOI'O BEIIECTBA.

[lenHOCTH Hay4YHOTO IIO-
3HaHUA, TPYIOBOE, ACTE-
TUYECKOE, IKOJIOTUYECKOE

KonnuecTBeHHBIC OTHOIIIE-
HHUA B XUMHUHU

KommnuectBo
Mob

BCIIICCTBA.

MosipHast macca U MOJISp-
HBII 00bEM

IIpocreiimne pacdersl 110
XUMHUYECKAM YPABHEHUSAM

Hcnonp30BaTh BHYTpU- U MEXIPEIMETHBIE
CBSI3H.

PaccuutbiBaTh MOJSIDHYIO Maccy Belle-
CTBa, OTHOCUTENbHYIO IJIOTHOCTD Ia30B.
BbIuucnare mo XuMu4eckuM opmynam u
XUMHYECKUM YPaBHEHMSIM Maccy, Koiuye-
CTBO BEILECTBA, MOJSPHBIM 00BEM MO H3-
BECTHOM Macce, MOJSIpHOMY 00beMy, KO-
JMYECTBY OJHOIO M3 BCTYNAIOLUX WU
MOJIYYaIOLUXCSl B pEaKLUU BEIIECTB.
Bbruncnare 00beMHBIE OTHOIICHHS Ta30B
MIPU XUMUYECKUX PEaKIUIX.

Hcnonp30BaTe mpuMepsl pEIIEHUs THIIO-
BBIX 3a/1a4, 33JJa4YHUKH C IPUBEICHHBIMU B
HUX QITOPUTMaMH PEIICHUS 3a/1a4.

Ilennoctn Hay4yHOro ImO-
3HAHUS, TPYIOBOE

LleHHOCTH Hay4YHOTO IIO-
3HAHUS, TPYHOBOE, JCTe-
THYECKOE, 9KOJIOTUYECKOe

OcHoBHBIE KJacchl Heopra-
HHUYECKHUX COCOUHEHUN
Oxcuanl

HccnenoBath CBOMCTBA M3Yy4aeMbIX Be-
IIIECTB.
HabGmonate ¢usnueckue M XUMHUYECKUE

[lenHOCTM HaAy4HOrO IIO-
3HAaHUA, TPYINOBOE, ICTE-
TUYECKOE, IKOJIOTUYECKOE




OcHoBaHus

CBoiicTBa OCHOBAHHUN

AM(pOTEpPHOCTD

CBolicTBa KUCIIOT
Kucnorno-ocHoBHbIE UH
IUKaToOpbl:  (eHondranen,
METHUJIOBBII OpaHKEBbIH,
JAKMYC

N R R

Comnu

MPEBPAIICHUS U3Y4aEMbIX BEILIECTB.
OnuceIBaTh XUMHUYCCKHUEC pcaKkuuu,
HaO0JaeMble B XOJIe IEMOHCTPAI[MOHHO-
r'O ¥ JJA0OPATOPHOTO IKCIIEPUMEHTA.
Jlenatb BBIBOJBI W3 pe3yJabTAaTOB IPOBE-
JCHHBIX XUMHWYCCKUX OIIBITOB.
Y4acTBOBaTh B COBMECTHOM OOCYKIECHUU
pe3yJIbTaTOB ONBITOB.

KnaccudunupoBars n3yyaemblie BellecTBa
10 COCTaBY U CBOWMCTBAM.

CoctaBnarbs (HOpMyNbl OKCHIIOB, KHUCIOT,
OCHOBaHHI, COJICH.

XapakTepu3oBaThb COCTaB M CBOWCTBA Be-
II€CTB, OTHOCAIIUXCA K OCHOBHBIM KJlacC-
caM HEOpraHWYECKUX COCTUHEHMII.
3anuchIBaTh MPOCTEUIINE YPABHEHMS XU-
MUYECKHUX PEaKLUM.

Hepuoguueckui
3aKOH U MepPHo-
AUYeCcKasi CHCTe-
Ma XUMHYeCKHX
ssaemenToB ..
MenneneeBa.
Crtpoenue atoma

IlepBoHauanbHbIE npen-
CTaBJICHUS O €CTECTBEHHBIX
CEMEWCTBAX  XMMMUYECKHUX
3JIEMEHTOB

[lepuoanueckuii 3akKOH H
MepUoInIecKas cucrema
XUMHUYECKUX 3JIEMEHTOB
J.. MenneneeBa

Crpoenue aroma. CoctaB
ATOMHBIX AICP

DneKTpoHHas o0oouka

aToMa

[lepuognueckass  cucrema
KaK  ©CTECTBCHHO-HaydJHas
KIacCupUKaUsg  XUMHUYE-
CKHX DJIEMEHTOB

KnaccuunupoBarh H3ydeHHbIE XMMHYE-
CKHE DJIEMEHTHI U UX COEIMHEHUS.
CpaBHUBaTh CBOMCTBAa BELIECTB, NPUHAJ-
JeKalMX K pa3HbIM KjaccaM, XUMHUYECKUE
9JIEMEHTHI Pa3HbIX IPYIIIL.

VYcraHnaBnuBaTh BHYTPU- M MEXIIpEIMET-
HBIE CBA3H.

@opMyJIUpPOBATh TMEPUOUYECKUNA 3aKOH
.. MenneneeBa M packpblBaTh €ro
CMBICIL.

XapakTepu3oBaTh CTPYKTYpy IepuoaHye-
CKOM TaOJIUIIEL.

Pasznnuats nepuoasl, A- u b-rpynns.
OOBACHATD (PU3MUECKUI CMBICT TOPSAIKO-
BOI'O0 HOMEpPAa XMMHUYECKOTIO 3JIEMEHTA, HO-
MEpPOB IPYIII U NIEPUOJA, K KOTOPBIM dJIe-
MEHT IPUHAJIEKUT B NMEPUOIUYECKON CH-
creme JI.1. MeHneneeBa; 3aKOHOMEPHOCTH

LleHHOCTH Hay4YHOTO IIO-
3HAHUS, TPYHOBOE, JCTE-
THYECKOE, IKOJIOTHYe-
CKO€, TPaXKIaHCKOe




W3MEHEHUsI CBOMCTB JJIEMEHTOB B IIpejie-
Jax MajbIX EPUOJ0B U A-TPYIIIL.
@opMynHpOBaTh ONpPENEICHUS IOHATUI
«XUMUYECKUH DBJIEMEHT», «IOPSIKOBBII
HOMEP», «MAaCCOBOE YHCIIO», «U30TOIBI»,
«OTHOCUTENIbHAsI aTOMHAsi Maccay, «3JIEK-
TpOHHAasi 000JI0UKAY, «3JIEKTPOHHBIN CIIOM»
(«PHEpreTUYecKuil YypOBEHDY).
Onpenenars 4uciao NpoTOHOB, HEUTPOHOB,
JJIEKTPOHOB y aTOMOB XHMHYECKUX OJIe-
MEHTOB, HCIOJb3yd MEPUOAUYECKYIO Tal-
JULy.

CocTaBisATh CXEMBI CTPOECHUSI aTOMOB MEp-
BbIX 20 5JIEMEHTOB NEPUOIUYECKON CH-
CTEMBI 3JIEMEHTOB.

XapakTepru3oBaTh XUMHUUYECKHE 3JIEMEHTHI
Ha OCHOBE HUX IOJIOKEHUSI B IMEpUOANYE-
CKOHIl cuUCTEME M OCOOEHHOCTEHN CTpOEHHS
UX aTOMOB.

JlenaTe yMO3aK/IIOUEHHS O XapakTepe H3-
MEHEHMS CBOMCTB XMMHMUYECKUX DJIEMEHTOB
C YBEJIMUYEHUEM 3aps10B aTOMHBIX SIJIEP.
HccnenoBate CBOWCTBA M3y4acMbIX Be-
LIECTB.

Habmtonate ¢usmueckue M XUMHYECKHE
MIPEeBPALICHUS U3yYaeMbIX BEIIECTB.
OnwuceiBath XUMHYECKHE peaxuum,
Ha0J1t0/1aeMbI€ B X0/I€ SKCIIEPUMEHTA.
VY4acTBOBaTH B COBMECTHOM OOCYKICHUU
PE3YJIbTaTOB OMBITOB.

Crtpoenue Belle-
CTBA. Xumnue-
cKas CB3b

XHUMHUYECKasl CBS3b

Bupl xumMudueckoil cBsI3u

CremneHb OKHUCIICHHS DIIe-
MCHTOB

@opMynHpOBaTh ONpPENENCHUs MOHATUN
«KOBaJICHTHasI HEMOJsIpHas CBA3bY», «KOBa-
JICHTHAsT TONISIpHAsl  CBSI3b», «MOHHAs
CBSI3b», «CTEMEHb OKHUCIECHUS», «JIEKTPO-

IlenHocTn Hay4yHOro ImO-
3HaHUS, TPYIOBOE




OTPHUIIATEITLHOCTH.

Ornpenenarb TUI XUMHUYECKOU CBSI3U B CO-
€IUHCHUSAX Ha OCHOBAaHMH XHUMHUYCCKOM
(hopmyIIbL.

Onpenenarh CTENEHb OKHUCICHUS DJIEMEH-
TOB B COCTMHEHHUSIX.

CocraBnsatb GhopMysbl BEIISCTB 10 CTEIe-
HH OKHUCJICHUSI DJICMEHTOB.

VYcraHaBnuBaTh BHYTPH- M MEXKIIPEIAMET-
HBIE CBSI3U.

CocTaBisATh CpaBHHUTEIIbHBIE W 0000IIa10-
1Y€ TaOIUIIBI, CXEMBI.

9 kjaacc

MHuorooopa3ue
XUMHUYECKHX peaK-
119707

15

Knaccudukanms
XUMHUYECKUX PeaK-
U pEeaKIuu Co-
eAMHEHUS, Pa3JI0kKe-
HHS, 3aMEIICHM,
oOMeHa

OKHUCIIUTETBHO-
BOCCTAHOBUTEJIBHBIE
peakuumn

DK30- U DHIOTEPMHU-
94eCKHe PeaKuu

OO6patumebie U HEOO-
paTUMBbIC PeaKIuK

KnaccupunupoBaTh XMMUYECKHE PEAKLIUH.
[IpuBOoauTE NpUMEpBl pEAKUUN KaXA0ro
THUIIA.

Pacno3naBats OKHCIIUTENBHO-
BOCCTaHOBUTEJIBHBIE PEAKIIHH.
Onpenensitb  OKUCIUTENb, BOCCTAaHOBH-
TENb, MPOLECC OKHUCIIEHUS, BOCCTaHOBIIE-
HUSL.

HaGmtonate ¥ onuceIBaTh XUMHUECKUE pe-
aKLMHU C TIOMOIIBIO €CTECTBEHHOTO SI3bIKa U
SI3pIKa XUMUH.

HccnenoBath ycnoBus, BIUSIONIME HA CKO-
POCTh XUMHYECKOM pEaKIINH.

OnucelBaTh yCIIOBUS, BIUSIOIIUE HAa CKO-
POCTh XUMHYECKOM pEaKIINH.

[IpoBouTH TpyIIOBBIE HAOIIOJACHUS BO
BpeMsl TPOBEACHUS JEMOHCTPALMOHHBIX
OTIBITOB.

VY4acTBOBaTh B COBMECTHOM OOCYKIECHUU
PE3YJITaTOB OIBITOB.

CocTaBiATh TEPMOXUMHUYECKUE YPABHEHHUS
peaKuuii.

Breruucnsate TemioBoi a3 dekt peakuuu mo
e€ TEpPMOXMMHUYECKOMY YPaBHEHMIO.

[leHHOCTH HAy4HOTO TO-
3HAHHSA, TPYAOBOE, ICTE-
THYECKOE, IKOJIOTHIECKOE

LleHHOCTH Hay4YHOTO IIO-
3HAHUS, TPYHOBOE, JCTe-
THYECKOE, 9KOJIOTUYECKOe

XHUMHYECKUE peak-

O060011aTh 3HaHUS O PaCTBOPAX.

[{eHHOCTH Hay4HOrO IIO-




LMK B BOJHBIX pac-
TBOpax
DIIEKTPOJIUTHYE-
CKasl TUCCOIMAIUs

Peakuuun wnoHHOTO
oOMeHa W YCJIOBUS
WX MPOTCKAHUS

[IpoBoauTh HaAOMIOIEHUS 3a MOBEICHUEM
BEILIECTB B PAcTBOpax, 3a XUMHUYECKUMHU
peaKuusMu, IPOTEKAIOUIMMH B paCTBOpax.
DopMynHpOBaTh ONpPENENCHUs TOHATUI
(OIEKTPOJIUT», «HEDIEKTPOIUTY, «IIIEK-
TPOJIUTUYECKAS TUCCOIUALIUS.
KonkpeTnznpoBath MOHITHE «HOHY.
O00011aTh MTOHATHS «KATHOHY, KAHUOH.
HccnenoBath cBoiicTBa pacTBOPOB 3JEK-
TPOJIUTOB.

OnuceiBaTh CBOMCTBA BEIIECTB B XOJ€ -
MOHCTPAIIMOHHOTO ¥ JIA0OPAaTOPHOTO 3KC-
MNEPUMEHTA.

CobnronaTh npaBuiia TEXHUKHA 0€30MMacHO-
CTH.

XapakTepu3oBaTh YCJIOBHUSI TCUCHUS peak-
IIUI B pacTBOPax 3JIEKTPOIUTOB J0 KOHIIA.
Onpenenatb BO3MOXHOCTh POTEKAHUS
peaxIuii HOHHOTO OOMEeHa.

[IpoBoauTh TpyIIOBBIE HAOIIOJACHHUS BO
BpeMsi IIPOBEJICHUSI JEMOHCTPALIMOHHBIX U
71a00paTOPHBIX OIBITOB.

OO6cyxnare B Tpymmnax pe3yabTaTbl OIbI-
TOB.

OOBACHATH CYIIHOCTb PEAKIUil HOHHOTO
oOMeHa.

Pacno3naBath peakiyii HOHHOTO OOMEHa.
CocTaBisATh HOHHBIE YPaBHEHHUSI PEAKIIHIA.
CocTaBisATh COKpAILlEHHbIE MOHHBIE YypaB-
HEHUS PEaKIUH.

3HaHUs, TPYAOBOE, ICTE-
THUYECKOE, IKOJIOTHYECKOE

MHuoroo0pa3sue
BeleCTB

43y+1y
pe3epBa

Hemeramner. OG-
masi  XapakTepu-
CTHKa HEMETAIIJIOB
M0 MX MOJIOKEHHUIO
B IIEPUOJUYECKOU
CUCTEME XHUMHYe-
CKHX  DJIEMEHTOB.
3aKOHOMEPHOCTH

OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB HEMETAJUIOB B IMepuogax u A-
rpynnax.

XapakTepru30BaTh rajloreHbl Ha OCHOBE UX
MIOJIOKEHUSI B MEPUOIAUYECKON CUCTEME U
0COOCHHOCTEH CTPOEHHUS UX aTOMOB.
OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHUS
CBOWCTB TaJlOT€HOB MO TEpuoay U B A-

[lenHoCcTH Hay4HOro mMO-
3HaHMS, TPYAOBOE, ICTETH-
4eCKOE, IKOJIOTUYECKOE




U3MEHEHUS B Ie-
puolax M TPYIIax
(UBUYECKUX U XH-
MHYECKHUX CBOWCTB
MIPOCTHIX BEILECTB,
BBICIIIUX OKCHJIOB H
KHCIIOPOICOAEP-
KaIux KHCJIOT,
0o0pa3oBaHHBIX He-
METaJJIaMH BTOPO-
ro U TPETbEro Ie-
pHUOJIOB

T"anorensl

rpynmnax.
OrnuceIBaTh CBOWMCTBA BEIIECTB B XOJI€ JIe-

MOHCTPAIMOHHOTO U Ja0OpaTOpPHOIo 3KC-
IIEpUMEHTA.

Cobmnronate mpaBuia TEXHUKH 0€30MacHO-
CTH.

Pacnio3HaBaTh ONBITHBIM IIYTEM COJISIHYIO
KHUCJIOTY U €€ COJIM, OPOMMU/IbI, HOJIUIBI.
Hcnonb3oBaTe NpUOOPETEHHbIE 3HAHUSA U
YMCHUSA B HpaKTI/ILIeCKOﬁ ACATCIIBHOCTH U
IIOBCEHEBHOM U3HU C IeJbl0 Oe3omac-
HOT'0 OOpalleHHs C BELIECTBAMU U MAaTEpH-
aJlaMi M 9KOJIOTUYECKU I'PaMOTHOIO MOBE-
JICHHS B OKPYKAIOIIEH cpeae.

BbIuuciaTe MaccoByro J0NIO PacTBOPEH-
HOTO BEILECTBA B PaCTBOPE.

Kucnopon u cepa

XapakTepu3oBaTh 37eMeHThl VIA-Tpynmsl
(monarpymmel KUCIOpPO/Ja) HAa OCHOBE HX
HOJIOKEHUS B TEPUOJUUECKOM cucreMme
J.1. MenneneeBa u 0COOEHHOCTEH CTpoOe-
HUS UX aTOMOB.

OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHUS
CBOWCTB 31eMeHTOB VIA-rpynmsl mo me-
puony U B A-Tpymnmnax.

XapakTepHu30BaTh ANIOTPOIHUIO KUCIOPOAA
W cepbl KaK OJHY M3 MPHYUH MHOT000pa-
3Ms BEIIECTB.

OnuceIBaTh CBOMCTBA BEIIECTB B XOJE J€-
MOHCTpPALIMOHHOTO U Ja0OPaTOPHOTO 3KC-
MepUMEHTA.

Cobmnronate mpaBuiia TEXHUKH 0€30MacHO-
CTH.

Oxa3pIBaTh HEpPBYIO MOMOIIb HPU OTPAB-
JICHUSAX, OXKOrax M TpaBMax, CBA3AHHBIX C
peakTHBaMu M J1a00paTOPHBIM 000pyIOBa-
HUEM.

OmnpenensTh NPUHAAICKHOCTh BEIIECTBA K
OIIPEICIIEHHOMY KJIACCY COEIMHEHHH.

LleHHOCTH HAy4HOTO TO-
3HAHHSA, TPYAOBOE, ICTE-
THYECKOE, IKOJIOTHYECKOE




CormocTaBisiTh CBOMCTBA pa30aBICHHOW W
KOHUEHTPUPOBAHHON CEPHOUN KHUCIIOTHI.
3anucelBaTh yYpaBHEHUS PEAKLUl B HOH-
HOM BHJE C YKa3aHMEM IIepexoja 3JIeK-
TPOHOB.

Pacnio3HaBaTh ONBITHBIM MYTEM PaCTBOPHI
KHUCIIOT, CYIb(UIbI, CYTb(UTHI, CYIb(ATHI.
Hcnonb3oBaTh MpHOOpETEHHBIC 3HAHUS U
YMEHUSI B MPAKTUYECKON AESATEIBHOCTH U
NIOBCEAHEBHOM XM3HU C IIeNbI0 Oe3omac-
HOT'0 OOpaIleHus C BEIIECTBAMU U MaTepH-
aJlaM{ U HKOJIOTMYECKU I'PaMOTHOIO IOBe-
JICHUS B OKpY>KarolIeil cpenie.

BbiyucisaTe Mo XMMHUYECKUM YpaBHEHUSIM
Maccy, 00bEM M KOJIMYECTBO BEIIECTBA OJI-
HOT'O U3 IPOAYKTOB pEaKklUy 10 Macce HcC-
XOJTHOTO BeEIIeCTBa, 00BEMY HIIM KOJHYE-
CTBY BELIECTBA, COJIEPKAILETO ONpeneeH-
HYIO IO IIPUMECEN.

['oTOBUTH KOMIBIOTEPHBIE TPE3CHTALUU
110 TEME.

Aot u pochop

XapakTepus3oBaTh 3JIEMEHTHl VA-TpyIIibl
(moarpymnmsl a30Ta) Ha OCHOBE HX IMOJIO-
JKEHUs B NEPUOANYECKON CHCTEME U OCO-
OeHHOCTEH CTPOEHHSI UX ATOMOB.
OOBSACHATh 3aKOHOMEPHOCTH HM3MEHEHUS
CBOMCTB 271eMEeHTOB VV A-TpyTIIIbL.
XapaktepusoBaTh auioTponuio ¢ocdopa
KaKk OJIHy W3 TPHYUH MHOT000pas3us Be-
IECTB.

OmnwuceIBaTh CBOMCTBA BEIIECTB B XOJ€ J€-
MOHCTPAIIMOHHOTO W J1A0OPaTOPHOTO JKC-
MepPUMEHTA.

CobnronaTh mpaBujia TEXHUKHA 0€30MMacHO-
CTH.

Oxka3blBaTh NEPBYIO MOMOIIL NMPHU OTPAB-
JICHHSIX, 0KOTaX W TpaBMaX, CBSI3aHHBIX C
peakTHBaMHu W J1abopaTOpHBIM 000pPYI0Ba-

[lemHOCTHM Hay4dHOrO IIO-
3HaHUA, TPYLOBOE, OCTE-
TUYECKOE, IKOJIOTHYECKOE




HUEM.
YcranaBiuBaThb MMPUHAAJICKHOCTD BCIICCTB
K OTpEJeIEHHOMY KJIacCy COeTUHEHUI.
ConocTaBnsiTh CBOWCTBA pa30aBICHHON H
KOHIICHTPUPOBAHHOM a30THOI KUCIIOTHI.
CocraBisTh ypaBHEHUS CTyNEHYATOU JUC-
couuanuu Ha npumepe GpochopHoi Kuco-
THI.

3anuceiBaTh ypaBHEHUS peakluil B HOH-
HOM BHJIE C YKa3aHHEM IIiepexoia 3JIeK-
TPOHOB.

Pacnio3HaBaTh ONBITHBIM IIyTEM PacTBOPBI
KHUCJIOT, HUTpAT- U (pochaT-uoHbI, HOH am-
MOHUA.

Hcnonb3oBath mpuoOpeTEeHHBbIE 3HAHUSA U
YMCHUSA B HpaKTI/I‘IeCKOﬁ ACATCIIBHOCTH U
MOBCEIHEBHOM JKM3HM C IIeNibl0 Oe3omac-
HOTO OOpaIlleHUsI C BEIECTBAMU M MaTEPH-
ajamMu ¥ 3KOJIOTUYECKU FPAMOTHOIO IOBE-
JICHHS B OKPYKAIOIIIEH cpeae.

BbluucisaTe MaccoByr J0OJII0 PacTBOPEH-
HOT'O BEIIIECTBA B PACTBOPE.

[Tonb3oBatbes nHMGOpMaLIUEH U3 APYTUX
HUCTOYHHUKOB JIA IMTOATOTOBKH KPATKHUX CO-
OOIICHHIA.

T'oToBUTE KOMITBIOTCPHBIC MMPE3CHTAI[UN 10
TEME.

Yraepon u Kpem-
HUU

XapakTepu3oBaTh eMeHThl |V A-Tpymnmbl
(moarpymnmsl yriepoja) Ha OCHOBE MX IO-
JOXKEHUST B TEPUOIUYECKON CHCTEME U
0COOEHHOCTEH CTPOEHHS UX ATOMOB.
OOBSACHATh 3aKOHOMEPHOCTH HM3MEHEHUS
CBOMCTB 37eMeHTOB |V A-rpymnmsl.
XapakTepu30BaTh AJUIOTPOIUIO YIIEpoja
KaK OJHY M3 NPUYUH MHOTrooOpas3us Be-
LIECTB.

OmnwuceIBaTh CBOMCTBA BEIIECTB B XOJ€ J€-
MOHCTPALIMOHHOIO U J1a0OpaTOPHOIO 3KC-

[lerHOCTHM Hay4dHOrO IIO-
3HaHUA, TPYLOBOE, ICTE-
TUYECKOE, IKOJIOTHYECKOE




MepUMEHTA.
Cobmo1aTh TIpaBUIa TEXHUKH OE30IacHO-
CTH.

CorocTaBisiTh CBOMCTBA OKCHAOB YIJI€pO-
Ja U KPEeMHHUS, OOBACHATH HPUUYUHY HUX
paznuuus.

YcTaHnaBnuBaTh NPUHAAIEKHOCTH BELIECTB
K OTpE/ICTICHHOMY KJIACCY COCAMHEHUI.
Jloka3pIBaTh KHUCJIOTHBIA XapakTep BbIC-
IIUX OKCHIOB YIIIEpo/ia U KPEeMHHUSI.
3anuchiBaTh ypaBHEHUS pPEakluil B HOH-
HOM BHJE C YKa3aHHEM IIepexojia dIIeK-
TPOHOB.

OcymiecTBIATh B3aMMOIPEBPAILICHHUS Kap-
OOHATOB U THAPOKAPOOHATOB.
Pacnio3HaBaTh ONBITHBIM ITYTEM YTJIEKHC-
JIbIN Ta3, KapOOHAT-UOHBI.

Hcnonp3oBath mpuoOpeTEeHHBbIE 3HAHUSA U
YMEHHsSI B MPAKTUYECKOHN NeATEeIbHOCTH U
MTOBCETHEBHOHN JKU3HU C IIeNbI0 Oe3omac-
HOTo 00paleHusl ¢ BeleCTBaMU U MaTepH-
aJlaMl M 9KOJIOTUYECKH TPaMOTHOTO TOBE-
JICHHs B OKpY»Karolel cpee.

BBIYHCIATE M0 XUMHYECKUM YPaBHCHHSIM
Maccy, 00bEM U KOJIMYECTBO BEIIECTBA OJI-
HOTO M3 MPOJYKTOB PEaKINU 10 Macce HC-
XOJJHOTO BEIECTBa, 00BEMY WIM KOJIHUYe-
CTBY BEILIECTBA, COJECPIKAIIETO ONpeACIEH-
HYIO JIOJII0 NIPUMECEH.

Meramier  (oOmras
XapaKTePUCTHKA)

IIlenounksie MeTan-
JIBI

lemouno-
3eMEeJIbHBIC MeETal-
JIBI

XapakTepru30BaTh METAUIbl HA OCHOBE HX
MOJIOKEHUST B TIEPUOIMYECKON CHUCTEME U
0COOEHHOCTEH CTPOEHHUS X aTOMOB.
OOBSCHATh 3aKOHOMEPHOCTU H3MEHEHHS
CBOWCTB METAJJIOB IO TEpUOAy U B A-
rpymmax.

HccnenoBath CBOICTBA H3y4aeMbIX Be-
LIECTB.

OOBACHATD  3aBUCUMOCTh  (PU3MUECKHX

[lemHOCTHM Hay4dHOrO IIO-
3HaHMUsA, TPYIOBOE, ICTE-
TUYECKOE, IKOJIOTHYECKOE




ATroMuHUNA

Kemaeso

CBOMCTB METAJUIOB OT BHJAa XUMHUYECKOU
CBSI3M MEXIY UX aTOMaMH.

HabGmromaTe 1 OonMchIBaTh XUMUYECKUE Pe-
aKI[UHU C IOMOIIBI0 €CTECTBEHHOIO SI3bIKAa U
SI3BIKA XMMUH.

HaGmonate 1eMOHCTpUpYEMBIE M CaMo-
CTOSITEJIBHO MTPOBOIUMBIE OTIBITHI.
OnuceiBaTh CBOMCTBA M3YYa€MbIX BEIIIECCTB
Ha OCHOBE HAOJIIOJICHMI 3a MX IpeBpaIle-
HUSIMH.

Jloka3piBaTh aM(pOTEPHBIA XapaKTeP OKCH-
JIOB M THJIPOKCHJIOB AIIOMHUHHS H Keje3a
(1.

CpaBHUBATh OTHOIIECHUE H3YYaeMBIX Me-
TaJJIOB M OKCHJIOB METAJIJIOB K BOJIE.
CpaBHUBaTh OTHOIICHHE THIAPOKCHIIOB
HATpHs, KaJbLMUS W aTIOMHUHHS K PacTBO-
paM KHCIIOT U LIEJIOYEH.

Pacro3naBaTh ONBITHBIM TYTEM THAPOK-
CHI-MOHBI, HOHBI Fe?t n Fe®*,

Cobnronate TeXHUKY Oe3omacHOro oOpa-
HIEHUSI ¢ XUMHYECKOW MOCyAoN u J1abopa-
TOPHBIM 000PYAOBAHUEM.

[lenHOCTH HaAy4HOrO IIO-
3HAaHUA, TPYHNOBOE, ICTE-
TUYECKOE, IKOJIOTUYECKOE




OcCyIecTBIATh pEaKkUMH, IMOATBEPKAAIO-
LIM€ TEHETUYECKYIO CBSA3b MEXIy Heopra-
HUYECKMMH COEIUHECHUSMHU.

3anuchiBaTh ypaBHEHUS peakUuil B HOH-
HOM BHUJE C YKa3aHHEM Ilepexofa 3JIeK-
TPOHOB.

O0600marh 3HaHMs U JeaaTh BBIBOJBI O 3a-
KOHOMEPHOCTSIX W3MEHEHUH CBOMCTB Me-
TaJUIOB B IEPHOAAX U A-TpymImax IepHo-
IUYECKOU CUCTEMBI.

[IporHo3upoBaTh CBONCTBAa HEU3YYCHHBIX
JJIEMEHTOB M HX COEAMHEHUH Ha OCHOBE
3HAHHUH O MEPUOJUYECKOM 3aKOHE.
Hcnonb3oBath mpuOOpeTEHHBbIE 3HAHUSA U
YMEHHMsI B NPAKTUUYECKON NEATEIbHOCTU U
NIOBCEHEBHOM XM3HU C IIeNbI0 Oe3omac-
HOro oOpalleHusl ¢ BelecTBaMU U MaTepu-
aJlaM{ U HKOJIOTMYECKU T'PaMOTHOIO IMOBe-
JICHUs B OKpYKAIOLIEH cpelie.

BbruncnsaTe Mo XMMHUYECKUM YPaBHEHMSIM
Maccy, 00bEM U KOJIMUYECTBO BEIIECTBA OJI-
HOTO U3 MPOJYKTOB peakIMK M0 Macce uc-
XOJJHOTO BeIeCTBa, 00BEMY WIN KOJIHWYe-
CTBY BEIIECTBA, COJAEPIKAILETO ONPENEIIEH-
HYIO JIOJI0 IIPUMECEN.

[Tonb3oBarbes nHGOpPMaLIUEN U3 APYTUX
HCTOYHUKOB I HOJATOTOBKU KPaTKUX CO-
0OIIEeHNIA.

['OTOBUTH KOMIBIOTEPHBIE IPE3EHTALUU
10 TeMe

Kparkuii  0030p
BaXKHEHIIMX Op-
raHU4YeCKuX Be-
1IeCTB

Kpatkwuii 0030p
BOXHEHIINX oOpra-
HUYECKUX BELIECTB

Hcnonbs30BaTh BHYTPU- U MEXKIPEIMETHBIE
CBSI3H.

CocTaBnsATh MOJEKYJISIPHBIE U CTPYKTYPHBIE
(hopMyIIBI YTIIEBOIOPOIOB.

Ornpenenarb NpUHAJICKHOCTD BEIIECTBA K
orpezieIeHHOMY KJlacCy OPraHUYEeCcKUX CO-
CIMHECHU M.

3anuchiBaTh YPABHEHHMS PEaKIIM 3amelie-

[lenHOCTH HAy4HOTO TO-
3HaHUS, TPYAOBOE, ICTETH-
4eCKOE, IKOJIOTUYECKOE




HUS ¥ TIPUCOCIUHEHUS C YIaCTHEM OpPTaHU-
YECKHUX BEILECTB.

Ha6ro1aTh 1€MOHCTPHUPYEMBIC OIIBITHI.
OnuceiBaTh CBOKMCTBA M3YYaeMbIX BEIIIECTB
Ha OCHOBE HAOJIOJCHMI 3a HUX IpeBpale-
HHUSMH.

Y4acTBOBaTh B COBMECTHOM OOCYKICHUH
PE3YJIBTATOB OIBITOB.

[IpoBOAMTH Ka4eCTBEHHBIC PEAKIIMU Ha HE-
KOTOPBIC OPTraHMYECKHE BEIICCTBA.
[Tonp30BaTbest HHPOPMALIUEH U3 TPYTUX
VUCTOYHUKOB JJIs TIOJITOTOBKU KPATKUX CO-
0OILIICHUIA.

['OTOBUTH KOMIBIOTEPHBIC MPE3CHTAIIUU
10 TEME.

8 kaacc.

PeszepBHoe Bpemst (3 yaca) pactpenenieHo CIEeIYIoIUM 00pa3oM:

¢ 3 daca - Ha IpoBeJIeHNE 0000MIAIIINX YPOKOB 10 TeMe «BakHeliine Ki1acchl HEOPraHUIEeCKUX COeTUHEHUI.

9 kJaacc.

PesepBHoe Bpems (1 yac) ucnonb3yeTcs cleayromuM o0pa3om:

¢ Jyac —Ha pEeIICHUEC paCYCTHBIX 3a1a4 «BrrancieHns no XUMHUYECKUM YpaBHCHHUAM MACCHhI, 00BEMa WM KOJINYECTBA BCIICCTBA OJHOI'0 M3 MPOAYK-
TOB peaKIIMH M0 Macce UCXOAHOTO BElIecTBa, 00BEMY UITH KOJIMYECTBY BEIIECTBA, COJIEPIKAIIETO ONPEACTEHHYIO OO MPUMECen».




IInanupyemMble pe3yJibTaThl OCBOEHHS Yy4eOHOr0 MpeaMeTa

OcHOBHbIE MIOHATHS XUMUH (YPOBEHb ATOMHO-MOJIEKYJISAPHBIX MPeICTABIEHUI)

BrinmyckHHUK HayduTCs:

® OMKCHIBAaTh CBOWMCTBA TBEP/BIX, KHJIKHX, ra3000pa3HBIX BEIIECTB, BBIJACISASA MX CYIISCTBCHHBIC
MIPU3HAKY;

® XapaKTepH30BaTh BEIIECTBA IO COCTAaBYy, CTPOSHUIO M CBOMCTBAM, YCTAaHABJIMBATH NMPUYHMHHO-
CJICICTBEHHBIC CBSI3U MEKY JAaHHBIMHU XapaKTEPUCTHKAMHU BEIIIECTBA;

® DPACKpBIBaTh CMBICII OCHOBHBIX XUMHUYECKHUX IMOHSATHHA: aTOM, MOJIEKYJa, XUMUYECKUHA DJIEMEHT,
MIPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCTb, UCIOJIb3YS 3HAKOBYIO CHCTEMY XHUMUU;

e 1300pakaTh COCTaB MPOCTEHUIINX BEIIECTB C IMOMOIIBI0 XUMUYECKUX (POPMYIT M CYITHOCTh XU-
MUYECKHX PEAKIIMHA C MOMOIIBI0 XMMHUYECKUX YPaBHCHHUI;

® BBIYKCIATh OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB, a TAK)KE MACCOBYIO
JIOJIF0O XUMHYECKOTO 3JIEMEHTA B COCTMHCHUSX

® CpaBHUBATH I10 COCTABY OKCHIbI, OCHOBAHUSI, KUCJIOTHI, COJIH;

e KJaccU(HUIIMPOBATh OKCHJIBI 1 OCHOBAHHMSI IO CBOKMCTBAM, KHCJIOTHI M COJIM — [0 COCTaRY;

® ONKCHIBaTh COCTAaB, CBOMCTBA M 3HAYCHHE (B IPUPOJIE U MPAKTHUYCCKOM JCSITCIBHOCTH YEJIOBEKA)
MIPOCTHIX BEIIECTB — KUCIOPOa U BOAOPO/Ia;

® J1aBaTh CPABHUTEIHHYIO XapPaKTEPHUCTUKY XUMHUYECKUX JJICMCHTOB M BAXKHEUIINX COCIUHEHUI
€CTECTBECHHBIX CEMEHMCTB IIEI0YHBIX METAJNIOB M FaJOICHOB;

® TI0Jb30BAThCS J1AOOPATOPHBIM 000PYAOBaHUEM U XUMUYECKOM MOCYIO0M;

® TIPOBOJIUTH HECIIOKHBIC XMMHYECKUE ONBITHI M HAOJIOJICHHS 32 U3MECHEHHUEM CBOWCTB BEIIECTB B
MpoIecce UX MpEeBpaIleHui; cOOMI0aaTh MpaBUia TEXHUKH 0€30MaCHOCTH TMPH MPOBEJACHUH HAOIIO/Ie-
HUM U OIIBITOB;

® pa3nUYaTh HKCIEPUMEHTAIBLHO KUCIOTHI M LIEI0YH, TOJIb3YSICh UHIMKATOPAMU; OCO3HATh HEOO-
XOJIMMOCTB COOJIIO/ICHHS] Mep O€301TaCHOCTH IIPH OOPAILIEHUH C KHUCIOTaMH U IIeI0YaMH.

Buinyckuux nonyuum 603mMo#CHOCMb HAYYUMBCA:

® 2PAMOMHO 0OPAWAMBCSL C BeUleCmBAMU 8 NOBCEOHEBHOU HCUSHU,

® 0CO3HaABaAmMb HE0OXOOUMOCMb COONIOOEHUsT NPABUL IKOJOSUHECKU 0e30NaACHO20 NOB8e0eHUs 8
OKpYHrCcaroufeti NpUpooHoll cpeoe;

® NOHUMAMb CMBICT U HEOOXOOUMOCMb COONI0O0EHUSI NPeONUCAHU, NPediazaemblX 8 UHCMPYKYUSX
10 UCNONIL30BAHUIO 1EKAPCME, CPEOCME ObIMOBOU XUMUU U Op.,

® UCNOIL306aMb NPUOOPEMEHHbIE KII0Yesble KOMNEMEeHMHOCMU NPU 8bINOJIHEHUU UCCTe008ameNb-
CKUX NPOEKMO8 No U3Y4eHUio C80UCM8, CHOCOO08 NONYUEeHUs. U PACNO3HABAHUS BeUyeCm8;

®  pPazeuUeamsb KOMMYHUKAMUBHYIO KOMNEMEHMHOCMb, UCNOIb3YS CPe0Cm8a YCMHO20 U NUCLMEHHO-
20 00WenUst, NPOsBIAIMb 20MOBHOCHb K Y8ANCEHUIO UHOU MOYKU 3PEeHUsI NPU 00CYHCOeHUU pe3YTbmamos
8bINOIHEHHOU pabOmbl;

® 00bLEKMUBHO OYEeHUBAMb UHDOPMAYUIO O BeWecm8ax U XUMUYECKUX Npoyeccax, Kpumuyecku
OMHOCUMbCSL K NCEBOOHAYUHOU UHDOpMAyUU, HeO0OPOCOBECMHOU peKlame, KACAIOWeEUCs UCNOIb3068a-
HUSL pa3IU4HbIX 8eLyecms.

IMepuoanyeckuii 3aK0H U MEPUOTUYECKAST CHCTEMA XMMHYECKHUX YJIEMEHTOB
.. MenpneneeBa. CTpoeHne BelecTBa.

BBITTyCKHUK HAyIUTCS:

e KIacCH(PHUIMPOBATh XUMHUYECKHE JJIEMEHTHI HA METAJUTbl, HEMETAJIbI, 3JIEMEHTBI, OKCHJBI H
THJIPOKCHJIBI KOTOPBIX aM(OTEPHBI, © HHEPTHBIC JIEMEHTHI (Ta3bl) JUIS OCO3HAHUS BAKHOCTH YIIOPSI0-
YEeHHOCTH HAYYHBIX 3HAHMIA,

® pacKphIBaTh CMBICI Niepuoandeckoro 3akona J[.M. Menneneena;

® OIKCHIBATh U XapaKTEPU30BaATh TAOTUYHYIO (GOpPMY MEPUOANYECKON CUCTEMbl XUMHUYECKHX dIie-
MEHTOB;

® XapaKTepH30BaTh COCTAaB aTOMHBIX SACp M paclpeesicHue YUCIa JIEKTPOHOB 10 3JIEKTPOHHBIM
CJIOSIM aTOMOB XMMHYECKHX AJIEMEHTOB MAaJIbIX MEPHOJ0B MEPUOJANYECKON CHCTEMBI, a TAaK)Ke Kaaus U
KaJIbIIHS,;

® pa3TUYaTh BUJBI XUMHUYCCKOW CBSI3HM: MOHHYIO, KOBJICHTHYIO TOJSPHYIO, KOBAICHTHYIO HEIO-
TSIPHYIO U METAJUTHYECKYIO;



e 1300paxkaTh ANEKTPOHHBIE (POPMYIIBI BEIIECTB, 00Pa30BAHHBIX XUMUYECKUMU CBSI3SIMH PAa3HOTO
BU[IA;

® BBIABIIATH 3aBUCMMOCTH CBOMCTB BEIIECTBA OT CTPOCHHS €ro KPUCTAJUIMYECKOM pereTku (MoH-
HOM, aTOMHOM, MOJICKYJIIPHOH, METAINTUYECKOMN );

® XapaKTepHU30BaTh XUMUYECKHE AJIEMEHTHI U UX COCAMHEHHS HA OCHOBE IOJIOKEHHUS DJIEMEHTOB B
MEPUONIECKON CUCTEME U OCOOCHHOCTEH CTPOCHHUS UX aTOMOB;

® OMNKUCHIBAaTh OCHOBHBIE MPEANOCHUTKH OTKpbITHS J[.M. MeneneeBpM Mepuognveckoro 3aKoHa u
MEePUOJNYECKON CUCTEMbl XUMUYECKUX JIEMEHTOB M MHOT000pa3HyI0 HAYYHYIO JIeATEIbHOCTh YYEHOT0;

® XapaKkTepHu30BaTh Hay4HOE M MHPOBO33PEHUECKOE 3HAYCHHE MEPUOJUYECKOrO 3aKOHA U MEepUO-
JIMYECKOM CUCTEMBI XUMUYECKHX djiemeHToB .M. Meneneena;

® 0CO3HABaTh HAYYHBIC OTKPBITUS KAaK PE3yJIbTaT NJIUTEIBHBIX HAOIIOCHUH, OIBITOB, HAYYHOU
MOJIEMUKH, TPEOAOJICHHS TPYTHOCTEH U COMHEHUI.

Buinycknux nonyuum 603mMo#CHOCMb HAYYUMBCAL:

® 0CO3HABAMb 3HAUEHUE MEeOPEeMUUECKUX 3HAHUL O NPAKMUYECKOU 0esimelbHOCMU Yelo8eKd;

® OnuUCvLIBAMb U3VHUEHHbIE 00BbEKMbl KAK CUCIEMbL, NPUMEHSSL T02UKY CUCEMHO20 AHANU3A;

® NpUMeHAMb 3HAHUS O 3AKOHOMEPHOCMAX NEPUOOUYECKOU CUCEMbl XUMUYECKUX INeMEeHMO8 Ol
00vsCHEeHUs U NPe0BUOEHUs. CBOUCME KOHKPEMHBIX 6elecme;

® pazeusamv UHGOPMAYUOHHYIO KOMNEMEHMHOCIb NOCPeOCMEOM VeryOieHUs 3HaHUl 06 ucmopuu
CMAHOBIeHUsL XUMUYECKOU HAYKU, ee OCHOBHbIX NOHAMUL, NePpUOOULeCKO20 3aKOHA KaK 00H020 U3 8adiC-
HeUwux 3aKoH08 NpUpPoObl, a MAKHCE O COBPEMEHHBIX OOCMUNCEHUSAX HAYKU U MEXHUKU.

MHoroo0pa3ue XMuMHYECKUX PeaKIuii.

BrinyckHuk HayuuTes:

® OOBACHITH CyTh XUMHUYECKUX MTPOIIECCOB;

® Ha3bIBATh NMPU3HAKU U YCIOBUS MPOTEKAHUS XUMUUYECKUX PEAKIIHIA;

® YCTAaHABJIMBATH MPUHAIJICKHOCTH XUMHUUYECKOM PEAKIIMH K ONPEACICHHOMY THITY 110 OJTHOMY M3
KJIacCU(UIIUPOBAHHBIX MPU3HAKOB: 1) MO YHMCIY U COCTAaBY MCXOJHBIX BEIIECTB U MPOIYKTOB PEAKIUU
(peakuu CoeMHEHUs, Pa3JIOKEHUs, 3aMEeIeHUsI 1 0OMEHA); 2) MO BBIICICHUIO WJIH MOTJIOUIEHUIO Tel-
JIOTHI (peakluy SK30TePMHUUECKHUE U SHIOTEPMUUECKHE); 3) 0 U3MEHEHHIO CTETICHEeH OKUCICHUS XUMHU-
YECKUX DJIEMEHTOB (OKHUCIUTEIPHO-BOCCTAHOBUTEIBHBIE PEAKIKU); 4) IO 0OpaTUMOCTH Tpoiecca (pe-
aKIuu oOpaTuMble U HEOOpAaTUMBbIE);

® Ha3bIBaTh (PAKTOPHI, BIUSIIOIINE HA CKOPOCTh XUMUYECKUX PEAKIUi;

e Ha3bIBaTh (PAKTOPHI, BIAMSIONINE HA CMEIIEHUE XUMUYECKOTO PAaBHOBECHS;

® COCTaBJISITH YPABHEHHS JIEKTPOJMTHUECKON TUCCOIUAIIUN KUCIIOT, MIEJI04YeH, Coiei; MOTHbIC U
COKpAaIlleHHbIE MOHHBIE YPaBHEHUsS peakiuii oOMeHa; YpaBHEHHUS OKHCIUTENBHO - BOCCTAHOBUTEIBHBIX
peaKIunii;

® TIPOTHO3UPOBATH MPOAYKTHI XUMHYECKUX peakiuil mo ¢opmyrnam / Ha3BaHUAM HCXOIHBIX Be-
IIECTB; OMPEIESITh UCXOIHBIE BELIECTBA 1O (hopMyiaM / Ha3BaHUSAM MPOTYKTOB PEAKIUY;

® COCTaBJIATh YPaBHEHUS PEAKIMil, COOTBETCTBYIOIIUX IMOCIEI0BATENLHOCTU («IIEMOYKEe») Mpe-
BpalleHUN HEOPTAaHUYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,;

® BBIIBIISATH B MPOIECCE DKCMEPUMEHTA MPU3HAKU, CBUACTEIBCTBYIOIINE O MPOTEKAHWN XUMHYE-
CKOH peaKkLuy;

® TOTOBUTbH PACTBOPHI C ONPEEICHHON MaCCOBOM J0JIel paCTBOPEHHOIO BEIIECTBA;

® OMNpEeNENATh XapaKTep CPellbl BOJHBIX PACTBOPOB KHCIOT M LIENOYEH MO U3MEHEHHIO OKPACKU
WHIMKATOPOB;

® IIPOBOJIUTH KAYECTBEHHbIE PEAKIUH, MOJTBEPKAAIOIINE HATMYUE B BOJIHBIX PAaCTBOPAX BEIIECTB
OTJIETTbHBIX KATHOHOB U aHUOHOB.

Buinyckuux nonyuum 603mMox4CHOCMb HAYYUMBCA:

® COCMAaGNAMb MONEKYIAPHbIE U NOTHbIE UOHHBLE YPABHEHUS NO COKPAWYEHHbIM UOHHBIM YPAGHEHU-
AM;

® NpPUBOOUMb NPUMEPbL PEaKyUli, NOOMEEPIHCOAIOWUX CYUECMBOBANHUE 83AUMOCEAZU MENHCO) OC-
HOBHBIMU KIIACCAMU HEOP2AHUYECKUX BeUecme;

® NPOCHO3UPOBAMb Pe3VIbMamvl 8030€UCMBUs PA3IUYHBIX (PAKMOPOE HA CKOPOCMb XUMUYECKO
peaxkyuu;

® NPOCHO3UPOBAMb De3yIbMambl 8030€lCMEUs pA3TUYHbIX (PaKmMopos Ha cCMeujeHUe XUMUYEeCKO20
pasHogecus.



MHuoroo0pa3ue BelecTs.

BrInnyckHMK HayduTes:

e OIpenensaTh MPUHAMICKHOCTh HEOPTraHMYECKHMX BEIIECTB K OJHOMY W3 H3YYCHHBIX KIlac-
COB/TPYIIIT: METaJUThl U HEMETAJIBI, OKCUbI, OCHOBAHUS, KHCIIOTHI, COJIH;

® COCTaBJISITH ()OPMYJIBI BEIIECTB 110 X HA3BAHUSIM;

® OIpeeNsaTh BAICHTHOCTD U CTETICHb OKHCIICHHS JICMEHTOB B BEIIECTBAX;

® COCTaBJIATH (POPMYJIBI HEOPTAaHUYECKUX COCIUHEHUN 10 BAJCHTHOCTSM U CTCIICHSIM OKHUCIICHHS
AJIEMEHTOB, a TaK)Ke 3apsjaM MOHOB, YKAa3aHHBIM B TAOJIMIIE PACTBOPUMOCTH KHCIIOT, OCHOBAaHUN U CO-
JICH;

e OOBICHATH 3aKOHOMEPHOCTU U3MEHEHHS (PU3NICCKUX U XUMUYECKIX CBONCTB MPOCTHIX BEIICCTB
Y WX BBICIIUX OKCHJIOB, 00pPa30BaHHBIX 3JIEMEHTAMH BTOPOT'O U TPETHETO MEPUOJIOB;

® Ha3pIBaTh OOIIME XMMUYECKHE CBOMCTBA, XapaKTEePHBIC IS TPYII OKCHJIOB: KUCIOTHBIX, OCHOB-
HBIX, aM()OTEPHBIX.

® Ha3bIBATh OOIIME XUMUYCCKUE CBOKWCTBA, XapaKTEPHBIE JIJIS KAXKIOTO Kacca BEIIECTB;

® TIPUBOIWTH NMPUMEPHI PEAKIIHHA, MOATBEPKIAIONUX XUMUIESCKIE CBOWCTBA HEOPTAaHMUECKUX Be-
IIECTB: OKCHUJIOB, KMCJIOT, OCHOBAHUI U COJICH;

® OIpe/IeTATh BEIMIECTBO — OKUCIIUTENh U BEIIECTBO — BOCCTAHOBUTEINb B OKUCIUTEILHO — BOCCTA-
HOBUTEJILHBIX PEaKIIHIX;

® COCTaBJISITH DJICKTPOHHBIN OajlaHC MO MPE/IJIOKEHHBIM CXeMaM PeaKInii;

® TIPOBOJIUTH JIAOOPATOPHBIC OMBITHI, MOATBEPKIAIOIINE XMMUYCCKHE CBOMCTBA OCHOBHBIX KJIac-
COB HEOPraHMYECKHUX BEIICCTB;

® TIPOBOJIUTH JIAOOPATOPHBIE OMBITHI MO TOJYYCHUIO W COOMPAHUIO Ta3000pa3HBIX BEIIECTB: BOJIO-
polia, KUCIOPOa, YIIAEKUCIOro ra3a, aMMHUaKa; COCTABIISATh YPaBHEHUS COOTBETCTBYIOIIMX PEAKIIHIA.

Buinycknux nonyuum 603modxcnocms Hayuumuvcsi:

* NPOCHO3UPOBAMb XUMUYECKUE CBOUCMBA BeUeCm8 HA OCHO8E UX COCMABA U CIMPOEHUSL,

* IPOCHO3UPOBAMb CNOCOOHOCMb BeUleCmMB8a NPOSABIANMb OKUCIUMENbHbLE UTU 80CCMAHOBUMENbHbLE
CBOUCMBA C YUEMOM CmeneHell OKUCIEHUSL IIeMEeHMOo8, 6X00WUX 8 €20 COCMA8;

* BBIAGIAMb CYUECNBOBAHUE 2EHEMUUECKOU B3AUMOCEIA3U MedHCO) 8euecmeamu 8 psady. npocmoe
8ewecmseo — OKCUO — KUCTIOMA/2UOPOKCUO — COJlb;

* Xapaxkmepuzoeams 0coowvle C8OUCMBA KOHYEHMPUPOBAHHBIX CEPHOU U A30MHOU KUCIOM,

* NPUBOOUMb NPUMEPHL YPABHEHUL PeaKyull, 1eHCauux 8 0CHO8e NPOMBIUUIEHHBIX CHOCOO08 NoJyye-
HUSL AMMUAKA, CEPHOU KUCTIOMbL, YY2YHA U CMAU;

* onucvieams uzuieckue U XumuiecKue npoyeccsl, AGIAIUUECs YACmblo KPY208opoma 6euecms 8
npupooe;

* 0pP2aHU308b186aMb U OCYWECMEIIAMb NPOEKMbl NO UCCIe008AHUI0 CEOLUCE BeUieCms, UMEIOUIUX
8AJICHOE NPAKMU4ecKoe 3Ha4eHue.



CucreMa OLeHKH IVIAHUPYEMbIX Pe3yJbTaTOB:

1. OueHka ycTHOIO OTBeTA.

OT1merka «5»:

- OTBET IIOJIHBIM U IIPaBUJIbHBIM HA OCHOBAHUU U3YYCHHBIX TEOPHIA;

- Marepuai U3J0KEH B ONPEACIICHHON JTOTUYECKOM TOCIE0BATENBHOCTH, TUTEPATYPHBIM SA3BIKOM;

- OTBET CaMOCTOSITEIIbHBIN.

OTmeTKa «4»:

- OTBET IIOJIHBIM U IIPaBUJIbHBIM HA CHOBAHUM U3YUEHHBIX TEOPUH;

- Marepual U3J0KEH B ONPENEICHHON JIOTMYECKOM IMOCIEN0BATEIbHOCTH, IPU 3TOM JOIYIIECHBI
JIBE-TPU HECYIICCTBCHHBIE OITMOKH, UCIIPABJICHHBIC 110 TPEOOBAHUIO YIHUTEIIS.

OT1merka «3»:

- OTBET MOJHBIN, HO IIPU 3TOM JIONYLIEHA CYIIECTBEHHAs OIIMOKA WM OTBET HEMOJIHBIN, HECBS3-
HBI.

OTMmeTKa «2»:

- IMpU OTBETE OOHAPYKEHO HETIOHUMAHHE YUaIIUMCSi OCHOBHOTO COJIEp>KaHusl yueOHOro MaTepuana
WU JOMYIIEHBI CYIIECTBEHHBIC OIUIMOKU, KOTOPBIC y4YaIUUCA HE MOXKET MCIPABUTH MPU HABOMSIIUX
BOIIPOCAX YYUTENs, OTCYTCTBHE OTBETA.

2. OueHKa KCNepuMeHTAIbHBIX YMeHuii. OleHKa CTaBUTCS HA OCHOBAaHMH HAOIIIOJICHHS 32 y4a-
IIMMHKCS U MIMCBMEHHOTO OTYeTa 3a padoTy.

OTmerka «S5»:

- paboTa BBIMIOJIIHEHA MOJHOCTHIO U MIPABUIILHO, CAENaHbl IPABUJIbHBIC HAOIIOACHUS U BBIBOIBI,

- O9KCIIEPUMEHT OCYIIECTBIICH IO TUIAHY C YU4ETOM TEXHHMKH 0€30IacHOCTH M IPaBUI PabOTHI C Be-
1iecTBaMu U 000py0BaHUEM;

- TPOSIBJICHBI OPTaHU3AIMOHHO - TPYAOBBIC YMEHHS, MOAIEPKUBAIOTCS YUCTOTA pabovero Mecra u
MOPATIOK (Ha CTOJIE, SKOHOMHO UCIOJB3YIOTCS PEaKTHBBI).

OT1MmeTKa «4»:

- paboTa BBHINOJHEHA MPABWIBHO, CIENaHbl MPaBUIbHbIE HAOIIOJCHHUS U BBIBOJABI, HO TPU 3TOM
HKCIEPUMEHT MPOBEJCH HE MOJHOCTHIO MJIH JIOMYIIEHBI HECYIIECTBEHHBIC OMMOKU B paboTe C Belle-
CTBaMH M 000PYJOBaHHEM.

OT1meTka «3»:

- paboTa BBITIOJIHEHA MTPABIIIBHO HE MEHEE YeM HAIMOJIOBHHY WM JIOMYIIeHa CYIIECTBEHHAs OIINO-
Ka B XOJIe PKCIIEPUMEHTa B OOBSICHEHHH, B OQOPMIIEHHM pabOThl, B COOJIOJEHUM NMPABHI TEXHUKHU
0€30IacHOCTH Ha paboTe C BELIECTBAMU U O0OPYAOBAaHUEM, KOTOpas UCHpABISETCsS MO TPeOOBAHUIO
YUHUTEIS.

OTMmeTKa «2»:

- JOMyIIEHBI 1Be (U 0OoJiee) CYIIECTBEHHBIE OIIMMOKU B XOJE: IKCIEPUMEHTa, B OOBICHCHHH, B
odopmiieHHH paboThl, B COONIOJECHUM IMPaBUJI TEXHUKH O€30MacHOCTH MpHU paboTe ¢ BElIeCTBAMU U
000py/i0BaHUEM, KOTOPBIE YUAILIUICS HE MOKET UCIIPABUTh JIaXke 10 TPEOOBAHUIO YUUTEIS;

- paboTa He BBHIMOJIHEHA, Yy YYallerocs OTCYTCTBYET SKCIIEPUMEHTAIbHBIE YMEHHUSI.

3. OueHka yMeHHil peliaTh pacyeTHbIe 3aJa4M.

OT1meTka «5»:

- B JIOTUYECKOM PacCYXJCHUU U PEUIeHUH HeT OMMOOK, 3ajaya pelleHa pallOHAIbHBIM CIIOCO-
ooM;
OTmeTka «4»:

- B JIOTUYECKOM PACCYKJIEHUHU U PEUICHHs HET CYIIECTBEHHBIX OMIMOOK, HO 33aJja4a pelieHa Hepa-
IUOHAJBHBIM CIIOCOOOM, WIIHM JIOMYIIIEHO He 00Jiee IBYX HECYIIECTBEHHBIX OIHUOOK.

OT1meTka «3»:

- B JIOTHYECKOM PAaCCY>KJIEHUH HET CYIIECTBEHHBIX OLIMOOK, HO JOMYIIEHa CYIeCTBEHHas OLUINOKa
B MaTeMaTHUYECKUX pacyeTax.

OTmeTka «2»:

- IMEETCS CYIIECTBEHHBIE OITUOKHU B JIOTHUECKOM PACCYXJICHUU U  PEIICHUU.

- OTCYTCTBHE OTBETA Ha 3a/IaHUE.

4. OueHkKa NMMCbMEHHBIX KOHTPOJIBHBIX PadoT.

OTmerka «5»:

- OTBET IOJIHBIN ¥ NMPaBWIbHBIN, BO3MOKHA HECYIIECTBEHHAs OIIHOKA.

OTMmeTka «4»:



- OTBET HETIOJHBIN WK AOMYIIEHO He 60see IBYX HEeCYIIECTBEHHBIX OIIHOOK.
OT1meTka «3»:

- paboTa BBINOJIHEHAa HE MEHEE YeM HAIOJIOBHUHY, JIOMYIIEHA O/IHA CYIIECTBEHHas OIKUOKa U Mpu
3TOM JIBE-TPU HECYILIECTBEHHBIE.
OTmeTka «2»:

- paboTa BBITIOJIHEHA MEHBIIIE YeM HANOJOBUHY WM COACPIKUT HECKOJIBKO CYIICCTBCHHBIX OIIIH-
OOK.

- paboTa He BHINIOJIHEHA.

[Ipu olileHKe BBIMOJHEHUS TUCHbMEHHON KOHTPOJIBHON pabOThl HEOOXOIUMO YUUTHIBATh TPEOOBAHUS
ennHoro opgorpaduyeckoro pexuma.

5. OueHKa TecTOBbIX padoT.

TecTbl, cocTosilue U3 MSATH BOIPOCOB MOKHO MCIOJIB30BATh MOCIE U3YUYECHHS KaXJI0ro Marepuaia
(ypoka). Tect u3 10—15 BompocoB ucnonb3yeTcs s nepuoandeckoro koutpois. Tect uz 20—30 Bo-
MIPOCOB HEOOXOAMMO UCTIOIH30BATH JIJII HTOTOBOTO KOHTPOJIS.

[Ipu oreHUBaHUY MCTIONB3YETCS CIEAYIOIas IKaia: sl TeCTa U3 MSATH BOIPOCOB

* HET OIUOOK — OICHKA «5»;

* 0lHa OIIMOKA - OLIEHKA «4»;

* JIBE OIINOKHU — OLIEHKA «3%»;

* TPU OIIMOKH — OIICHKA «2».
st recta u3 30 BOIpoCoB:

* 25—30 npaBWIBHBIX OTBETOB — OLICHKA «5»;

* 19—24 npaBUIIbHBIX OTBETOB — OIIEHKA «4»;

* 13—18 npaBWIBHBIX OTBETOB — OLICHKA «3»;

* MEHbIIIEC 12 MpaBHIBHBIX OTBETOB — OILICHKA «2.

6. Onenka nmpoekra.

[IpoekT olleHUBAETCS MO CIACAYIOIINM KPUTEPHSIM:

* coOmroieHue TpeOOBaHU K €ro 0pOpMIICHUIO;

* HCOOXOAMMOCTh U JJOCTATOYHOCTD JIJISl PACKPBITHS TEMbI IIPUBEJACHHON B TEKCTE MPOCKTa HHQOP-
Maluu;

* YMEHHE 00y4aroierocsi CBO00HO U3JIaraTb OCHOBHBIE UJIEH, OTPAKEHHBIE B MPOEKTE;

* CIOCOOHOCTH 00YYAarOIIETocs MOHSTh CYTh 33JaBaeMbIX WICHAMHU aTTEeCTAI[MOHHON KOMHUCCHUH BO-
MPOCOB U CPOPMYJIUPOBATH TOUHBIE OTBETHI HA HUX.

COI''TACOBAHO COI''TACOBAHO
[IpoTokoi 3acenanus 3amectuTensb qupekTopa no YBP
METOIMYECKOTO 00 BETMHEHUS /E.B. Uyo/
yuureneit ecrectBeHHoro nukia COIL NeS «30» asrycra 2022 roga

ot 30 aBrycra 2022 roga Ne 1
[ ®anmpsin H.A./
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