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[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA TTPOI'PAMMBI 10 XUMHWU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIET'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

dI'OC COO ycranaBauBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOYYarOUTUMHUCS
IporpaMM CpPeAHEro oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hayuno-Meronnyeckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
pOTpaMM CPEAHEro O0IIero 00pa30BaHus SABISETCS CUCTEMHO-IESITEIbHOCTHBIHN MOIXO/.

B cooTBeTcTBHM C CHCTEMHO-AEATEILHOCTHBIM MOJIXOJOM B CTPYKTYpE JIHYHOCTHBIX
pe3yJbTaTOB OCBOCHMSA IpenMeTa «XUMHS» Ha YpOBHE CpEIHEro oomero oOpa3oBaHHA
BbIJIETICHBI CJIEYIOIINE COCTABIISIOLINE:

OCO3HaHHE O0YYAIOIIUMHUCS POCCHMCKON TPa)KAAaHCKOW MACHTUYHOCTH — TOTOBHOCTU K
CaMOpPa3BUTHUIO, CAMOCTOSTEIILHOCTH U CaMOOIIPEIEICHHIO;

HaJU4Yre MOTUBAIIUU K 00YUYEHUIO;

I[eJICHANPaBICHHOE PAa3BUTUE BHYTPEHHUX YOEKICHHI JIMYHOCTU HA OCHOBE KIIFOUEBBIX
LEHHOCTEN ¥ UCTOPUYECKUX TPaAULIUN Oa30BON HAYKH XUMUU;

TOTOBHOCTh U CIOCOOHOCTh OOYYarOIIUXCS PYKOBOJICTBOBATHCS B CBOEH JAESITEIHLHOCTU
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, MPUCYLUIUMHU LEJIOCTHOM CHUCTEME XUMHYECKOIO
o0pa3zoBaHus;

HAJIMYHE TPABOCO3HAHUS SKOJIOTUYECKOH KYIBTYphl W CIIOCOOHOCTH CTaBUTh LENH M
CTPOUTH KU3HEHHBIE TIAHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOCHHS IMpeaMeTa «XHUMHUS» JIOCTUTAIOTCS B €IUHCTBE
yueOHOM M BOCHUTATENBHOM JIEATENBHOCTH B COOTBETCTBUM C T'yYMaHUCTHYECKHMH,
COIIMOKYJIbTYPHBIMH, JTYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH U HJ€alaMH  POCCHICKOTO
IpaKAaHCKOro o00IIecTBa, MPUHATHIMA B OOINIECTBE HOPMAMHM M TPaBUJIAMU MOBEACHUS,
CIOCOOCTBYIOLMMH IIPOLIECCAaM CaMOIIO3HAHMS, CaMOPa3BUTHSA M HPaBCTBEHHOI'O CTAHOBJICHUS
JUYHOCTH 00YYarOIINXCS.

JIMYHOCTHBIE pe3yNIbTaThl OCBOECHHUS IpeaMeTa «XUMUS» OTpa)xaroT cpOpMUPOBAHHOCTH
OMbITa TIO3HABATENbHOM M TPAKTHUECKOH MAESITeNbHOCTH OOYYaroIIMXCS IO peaTu3aluu
MIPUHSATHIX B 00IIECTBE IICHHOCTEH, B TOM YHCJI€ B YACTH:

1) rpakIaHCKOro BOCIMTAHMS:

OCO3HaHHUs 00YUYaIOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00sI3aHHOCTEH, YBaXKCHUS
K 3aKOHY M MPaBOIOPSAKY;

MPEACTABICHUSI O COIMMAIBHBIX HOpPMax M TpaBUiIaX MEXIUYHOCTHBIX OTHOIICHUHA B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHON TBOPUYECKOM JIEATEIBHOCTH MPHU CO3/1aHUU YUEOHBIX ITPOEKTOB,
pelIeHnr y4eOHbBIX U MO3HABATENbHBIX 33/1a4, BEITOJTHEHHH XUMUYECKHX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh W TPUHUMATh MOTHBBI, HAMEPEHUSs, JIOTUKY H apTryMEHTBI
IPYTHUX TIPU aHAIKU3E PA3TUYHBIX BUJOB YUEOHOU IESATENHHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS:

LIEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTEYECTBEHHOM
XUMUH;

YBOKEHUS K MPOLIECCY TBOPYECTBA B O0JACTH TEOPUHM M MPAKTUYECKOTO MPUMEHEHUS
XUMHUH, OCO3HAHMS TOTO, YTO JIOCTHIKEHHUS HAyKH €CTh pe3yJIbTaT JJINTENbHBIX HAOIIOACHUM,
KPOMOTJIMBBIX IKCIIEPUMEHTATBHBIX TOMCKOB, TOCTOSTHHOTO TPY/Aa YYEHBIX U TPAKTUKOB;

MHTEpeca U TIO3HABaTEJNbHBIX MOTHBOB B IIOJIYYEHHH U TIOCIEAYIOLIEM aHaju3e
uH(OPMAIIUU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

HPaBCTBEHHOT'O CO3HAHUS, ITUYECKOTO TIOBEICHMUS;

CIIOCOOHOCTH  OIIEHWBAaTh CHUTYyalldd, CBS3aHHBIE C XUMHUYCCKUMH SIBIICHUSMH,
U TMPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;



TOTOBHOCTU OLIEHHMBATh CBOE IIOBEIECHHE M IIOCTYIIKM CBOMX TOBAapUUICH C IO3ULUI
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE NOCIEACTBUN ITUX MOCTYIIKOB;

4) hopMupoOBaHNS KYJIbTYPHI 3/10POBb:

IIOHMMAaHMsl LIEHHOCTeH 3710poBoro M Oe3omacHoro oopas3a >KM3HHM, HEOOXOAMMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (PM3UYECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

COOJIIOJICHUSI MTpaBUJI OE30IIaCHOTO OOpallleHusl C BEIEeCTBAMU B OBITY, MTOBCEJHEBHOMN
JKU3HU U B TPYAOBOU NEATEIBbHOCTH;

IOHMMaHMsI LEHHOCTH IPaBUJ MHIMBUAYaJIbHOIO M KOJUIEKTUBHOIO 0€3011aCHOTrO
MIOBEJICHUS B CUTyalUsIX, YTPOXKAIOIIUX 30POBBIO U JKU3HU JIIOJCH;

OCO3HAaHMS IOCJEACTBUI M HENPHUATHS BPEAHBIX NPUBBIUEK (YNOTPEOJIEHMs aJIKOIOJId,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIMTAHUS

KOMMYHUKAaTHBHOH KOMIIETEHTHOCTH B y4eOHO-HCCIIEOBATENLCKON ESITEIbHOCTH,
0O0I11€CTBEHHO MOJIE3HOM, TBOPUECKOI U APYTrUX BUAAX JIEATEIBHOCTH;

YCTAaHOBKM Ha aKTMBHOE€ YYacTHE€ B pELICHUM IIPAaKTUYECKHX 3a1ad COLUAJIbHOU
HaIlpaBJIEHHOCTH (B PAMKax CBOEro KJlacca, IIKOJbI);

MHTEpeCca K MPAKTHUYECKOMY M3YYEHHUIO MPO(EccHil pa3IudHOro pojaa, B TOM YHCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUU;

YBa)KEHUs K TPYAY, JIIOJSAM TPYJa U pe3yJIbTaTaM TPYIOBOM ACSITEIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIMBHIYaJbHOM TpaeKTOpuu oOpa3oBaHus,
Oyaymieit mpodeccun U pealn3aluy COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEN 00I1eCTBa;

6) 9K0JIOrNY€ECKOT0 BOCTIUTAHUSI:

HKOJIOTUYECKH 11eJ1eCO00Pa3HOro OTHOLIEHHUS K IPUPOJE, KaK UCTOUHUKY CYILIECTBOBAHUS
JKH3HH Ha 3eMIIE;

MOHUMAaHMs TI100aJTBHOTO XapaKkTepa HKOJOTHUECKUX MPOo0IIeM, BIUSIHUS SKOHOMUYECKHX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATBHOM CPEIbI;

0CO3HaHMS HE0OXOAMMOCTH HCIIOJIb30BaHMsI JOCTH)KEHUIN XUMHHM ISl PELIEHHs BOIIPOCOB
PalMOHAIBHOTO IPUPOIOIIOIB30BAHNS;

aKTUBHOI'O HEMPUATUS ACUCTBUH, NMPHUHOCAIIUX BPEN OKPYKAIOLIEH NMPUPOIHOU Cpene,
YMEHHMsI MPOTHO3UPOBATh HEOJIAroNpUsATHBIE KOJIOTMUYECKHE MOCIEACTBHS MPEAIPUHUMAEMBIX
JIEMCTBUN U NPENOTBPALLATD UX;

HaJU4Msl PA3BUTOIO DKOJOTMYECKOrO MBIIUICHUS, JKOJOTMYECKON KYJIbTYPBI, OIBITA
JEATEIbHOCTH  DKOJIOTMYECKOM  HANpAaBICHHOCTH, YMEHHsS PYKOBOJACTBOBATHCS HMH B
M03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATIbHON MPAKTUKE, CIIOCOOHOCTH U YMEHMSI aKTUBHO
IPOTUBOCTOATH MJICOJIOTHU XeMOPOOHH;

7) IEeHHOCTH HAYYHOTI'0 TIO3HAHUS

Cc(OPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH U OOILIECTBEHHOW MPAKTUKU;

MOHUMaHMs CHEU(PUKH XUMHHM KaK HayKH, OCO3HaHHs e€ poiu B (OPMHPOBAHUU
paloHaIbHOIO HAYYHOTI'O MBIIUIEHHUS, CO3JaHUH LEJIOCTHOTO MpeICTaBIeHHs 00 OKpYyKaroleM
MHUpE KaK O €JUHCTBE IPUPOJBbI U YEJIOBEKA, B IMO3HAHWM IIPUPOJHBIX 3aKOHOMEPHOCTEU U
peleHny TpodiieM COXpaHEeHUsl TPUPOIHOTO PaBHOBECHS;

yOXIEHHOCTH B OCOOOW 3HAYMMOCTH XUMHHM JJISI COBPEMEHHON LMBWIM3ALUU: B €&
TYMaHHUCTUYECKOW HAIPaBJIEHHOCTH M Ba)XKHOM POJIM B CO3/IaHUM HOBOW 0asbl MaTepuaibHON
KYJBTYpPBI, pEIIEHUH TI100aTbHBIX MPOOJIEM YCTOMUMBOrO pa3BUTHS YEIOBEUECTBA — CHIPEBO,
HHEPreTUYeCKO, NHUIIEBOH M DKOJOTWYEeCKoW Oe30MacHOCTH, B PA3BUTHU MEIUIIMHBI,
00eCreyeHn! YCIIOBHM YCIIEIIHOTO TPYy/la U 3KOJOTMYECKH KOM(BOPTHOM KU3HU KaXJIOT0 YJeHa
00111eCTBa;

€CTECTBEHHO-HAyYHOM TIPAMOTHOCTHM: IIOHMMAaHMs CYIIHOCTHM METOJOB IIO3HAHHI,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHamu3a U OOBSACHEHMS SIBICHHM OKPYXKAIOIIEro MUpa M MPOUCXOIAIMIMX B HEM H3MEHEHHIA,



YMEHHsI 1eJ1aTh 000CHOBAHHBIC 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (PAaKTOB M MMEIOIIUXCS TaHHBIX
C TENBIO TTOTYYCHHS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO HCIIOJIb30BaTh XHMHUYECKHAE 3HAHUS JUIS PEHICHUS
po0JIeM B pealIbHBIX )KM3HCHHBIX CHTYaIUsX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATEIBCKOMN A TEIbHOCTH;

TOTOBHOCTH W CIIOCOOHOCTH K HEIPEPHIBHOMY OOpa30BaHHUIO M CaMOOOpPa30BaHHUIO, K
AKTUBHOMY TOJYYCHHMIO HOBBIX 3HAaHMM 1O XHUMHH B COOTBETCTBUU C >KHM3HEHHBIMU
MOTPEOHOCTSAMH;

UHTEpeca K OCOOCHHOCTSIM Tpyda B pasnuyHbiXx cdepax mpodeccHoHaTbHOMI
JIESATEeTLHOCTH.

METAINPEJMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe pe3yJabTaThl OCBOCHHSI Y4E€OHOTO IpeaMera «XHUMHs» Ha YPOBHE
CpeaHero odmero 0opa3oBaHus BKIIFOYAIOT:

3HaYUMBIC U1 (DOPMHUPOBAHMSI MHPOBO33PEHUSI OOYHYAIOIIUXCS MEXKIUCHUIUTMHAPHBIC
(MexXmpeaMeTHbIe) O0IIeHAYyYHbIE TTOHITHS, OTPAXKAIOUINE 1IEJIOCTHOCTh HAYYHON KapTUHBI MUpPa
U crieruuKy METOJI0B TIO3HAHMSI, UCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEPTHUsl, SIBICHHUE, MPOIECC, CUCTEMA, HAYUYHBINH (DAKT, TMPUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIIeI0BaHUE, HAONIOICHNE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHE);

YHUBEpCaJbHbIE  y4eOHBbIE  JACWCTBUS  (TO3HABAaTENbHBIE,  KOMMYHHUKATHUBHBIE,
perynatuBHble), oOecreunBatonyie (GopmupoBaHue (QYHKIMOHATBHOH TPAaMOTHOCTH U
COIMAILHOM KOMIIETEHIIMU 00 YyJarOIINXCS;

CHOCOOHOCTh ~ OOyYaromMxcs  HMCIOJB30BaTh  OCBOEHHBIE  MEXKIUCUUIUIMHAPHBIE,
MHPOBO33PCHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC YUeOHBIC JCUCTBHS B II03HABATEIHHOW U
COIMAIbHOM MPAKTHKE.

MeTtanpeaMeTHble Pe3yJIbTaThl OTPAKAIOT OBJIAJCHHE YHUBEPCAIBHBIMH YUCOHBIMU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMU JICHCTBUSIMU.

OBJajieHHe YHUBEPCAIbHBIMYU Y4eOHBIMU MO3HABATEIbHBIMU J1€CTBUAMM:

1) 6a3oBble JIOrHYecKHe AeiCTBUS:

CaMOCTOATENbHO (OPMYJIHPOBATh W aKTyaIM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

OTIPENENATh e ACSTENIBHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUH UX JIOCTHKEHUS,
COOTHOCHUTD PE3YNIbTATHI ACATEIBHOCTH C TOCTABICHHBIMU LIEJISIMHU;

WCIIOB30BaTh MPU OCBOCHUW 3HAHUN TPHUEMBI JIOTMUECKOTO MBIIIJICHUS — BBIIEIATH
XapaKTepHble TPU3HAKK TOHSATHH W YCTaHABIMBATh WX B3aMMOCBSA3b, HCIIOJIB30BATh
COOTBETCTBYIOIINE MOHSITHS /I O0OBSICHEHUST OT/ACTBHBIX (DAKTOB U SIBJICHU;

BBHIOMpATh OCHOBAaHUSA M KPUTEPUH M KiIAacCU(UKAIMKM BEIIECTB U XUMHUYECKUX
pEeaKIuii;

yCTaHABIMBATh MPUUYUHHO-CIIEICTBEHHBIEC CBSA3M MEXKY N3YYaeMbIMH SIBICHUSIMH,

CTPOUTH JIOTHYECKHE PACCYXICHUs (WHIYKTUBHBIC, IEAYKTHUBHBIE, IO aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, POPMYIHUPOBATH
BBIBOJIBI U 3aKJTIOUEHUS;

MPUMEHSITHh B MPOIIECCE MO3HAHUS, UCTIOIb3yeMble B XUMHUHM CHUMBOJIMUYECKHE (3HAKOBBIC)
MOJIeNIH, TTPe0oOPa30BhIBATH MOJIEIHHBIC MPECTABICHUS — XUMHYECKUH 3HaK (CUMBOJI) DJIEMEHTA,
XuMudeckass (GopMyna, YypaBHEHHE XHMHUYECKON peakiuu — TpU pEIIeHUd Y4eOHBIX
MO3HABATENIPHBIX W TMPAKTHUECKUX 3aJ7a4, MPUMEHITh Ha3BaHHBIE MOJEIbHBIC MPEIACTaBICHUS
JUTSI BBISIBTICHUS XaPaKTEPHBIX MTPU3HAKOB U3y4aeMBbIX BEIIECTB U XMMHUECKUX PEAKIIUH.

2) 6a30BbIe HCCJIeN0BATENbCKHE e CTBUS:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOI'O [TO3HAHUS BEIIECTB M XUMHUYECKUX PEAKIIHII;

dbopmynupoBaTh 1ETW W 3a7a4d  WCCJIEAOBAHHS, WCIIONB30BaTh TOCTABICHHBIE U
CaMOCTOSITENILHO C(HOPMYIMPOBAHHBIE BOIPOCHI B KAUECTBE WHCTPYMEHTA MO3HAHUS U OCHOBBI
JU1s1 POPMHUPOBAHUSI TUTIOTE3HI TI0 MPOBEPKE MPABUIILHOCTH BBICKA3BIBAEMBIX CYXICHUH;



BJIAJIETh HaBBIKAMM CaMOCTOSITEJIBHOTO IUIAHUPOBAHUS M IPOBEACHMS YUYEHUYECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIPOLecca, CaMOCTOSTEIbHO
INPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTh OOOOLICHHS U BBIBOJBI OTHOCHUTEIIEHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEJOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETAHHON
pabore;

IpUOOpeTaTh ONBIT YYEHUUYECKOW MCCIEI0BATENbCKOM M INPOEKTHOM JEATEeNIbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOATEIBHOMY IIOMCKY METOJIOB DELICHHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOJ0OB [TO3HAHUS.

3) pa6ora ¢ nngopmanmeii:

OPUEHTUPOBATbCSI B pa3IMYHBIX HCTOYHUKAX HHPOpPMALUU (HAYyYHO-TIOMYJISIpHAs
JaUTEepaTypa XHMMHYECKOTO COAEp)KaHUs, CIpPaBOYHBIE TOCOOMs, pecypchl VHTepHera),
aHAJM3UpPOBaTh HMH(DOPMAIMIO DPA3JIMYHBIX BUAOB U (OpM MpencTaBiIeHHs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTb U HEPOTUBOPEUUBOCTH;

(GbopMynMpOBaTh 3ampochl M NPUMEHSATH pa3IM4YHbIE METOABI IPU IMOUCKE U OTOOpe
uH(popMaLu, HEOOXO0AUMOM /1JIs1 BBIIIOJIHEHUS YUYE€OHBIX 33/1a4 ONPEAEIEHHOrO TUIIA;

IpUOOPETaTh ONBIT MCIIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3IUYHbBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMAIbHYIO (hOpMY MpeCTaBIeHUs] HHPOPMALUU (CXEMBI,
rpaduKu, TMarpaMMsbl, TaOJIHUIIBl, PUCYHKH U JIPYTHE);

UCIOJb30BAaTh HAy4YHBIH $3bIK B KadyecTBE CpPEACTBA INpU paboTe € XUMHUYECKOU
uHpOpManuel: MPUMEHATh MEXIpeIMEeTHbIe ((U3MUEeCKue W MaTeMaTW4ecKhe) 3HaKu |
CUMBOJIBI, (pOopMyJibl, a0OpEBUATYPbI, HOMEHKIIATYPY;

HCI0JIb30BaTh U MpeoOpa30oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HATJISIIHOCTH.

OgByajeHne yHMBEpPCAJIbHBIMH KOMMYHHMKATHBHBIMH JeHCTBUSIMU:

3aJaBaTh  BOMPOCHI IO CYIIECTBY OOCYXJaeMOW TeMbl B XOJ€ JHUayora
W/WIN JTUCKYCCUM, BBICKa3blBaTh HJEH, (OPMYIHPOBATH CBOM MPEIOKEHUS OTHOCHTEIBHO
BBITNIOJTHEHMSI IPEAJIOKEHHOM 3a/1a4;

BBICTYIIaTh C NPE3CHTALUEH pPE3yJIbTaTOB MO3HABATEIbHOU AEATEIBbHOCTHU, IOJTYYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMM TIpPU  BBIIOJHEHUH XMMHUYECKOTO
HKCIEPUMEHTA, NPAKTUYECKOM paboThl MO HCCIEAOBAaHHIO CBOWCTB HM3y4aeMbIX BELIECTB,
peanuzanuu y4ebHOro IIPOEKTa U (dbopMynupoBath BBIBO/IbI
[0 pe3yjbTaTaM IPOBEAEHHBIX HCCIEIOBAaHUM IyTEM COIJIACOBAHMSA IO3UMLIUN B XOz€
00cyx1eHust 1 0OMEHa MHCHHUSIMHU.

OByageHne yHMBePCAJIBHBIMH PeryJsiTHBHBIMY 1eCTBUAMM:

CaMOCTOSITENIHO TJIAHUPOBAaTh M OCYLIECTBIIATH CBOIO MO3HABATENIbHYIO JAESTEIbHOCTD,
onpenenss e€ eI M 3aJaud, KOHTPOJIHUPOBATh M MO Mepe HEOOXOJUMOCTH KOPPEKTHPOBAThH
npejyiaraeMblii alropuT™M JEUCTBUN NPU BBHINOJHEHUM YUEOHBIX M HCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pelIeHHs ¢ YUYETOM IMOJy4YeHHUs] HOBBIX 3HAHUN O
BEIIECTBaX U XUMUYECKUX PEaKLUsX;

OCYILECTBIATh CAMOKOHTPOJIb CBOEH JEATEIIbHOCTM Ha OCHOBE CaMOaHaiu3a U
CaMOOLEHKH.

CrpoeHue BemecTBa. BemectBa u ux cucTeMsl

OcHoBHbIe NOHATHSA U 3aKOHBbI XUMUH. CTpoeHune aToMa. OCHOBHBIE MOHATUS XUMHUH.
Atom. BemectBo. IIpocTeie M ciokHble BemiecTBa. JieMeHT. M3ortombl. MaccoBoe uwmcio.
Yucno Aporaapo. Moinb. Monsipaslii 00bEM. XuMmuueckas peakuus. MoJenu cTpoeHust aToMa.
SAnpo u HYKIOHBL. DneKkTpoH. [lyanusm snekrtpoHa. KaHToBble umcia. ATOMHas OpOHMTab.
Pacnipenenennie >neKTpOHOB MO OpOUTANSIM B COOTBETCTBUM C TPHUHIIMIIOM HaWMEHBIIEH
SHEpPruu, npaBwioM XyHAa M npuHIunoMm Ilaymu. DnekTpoHHbIE KOH(UIYpaluu aToMOB.
BasientHbie 25mekTpoHbl. OCHOBHOE M BO30YXIEHHOE COCTOSIHHE aTOMOB. S, P, d, f-amemeHTHI.
Oco0eHHOCTH CTPOEHUS SJHEPTETUYECKUX YPOBHEH aTOMOB d-3JIEMEHTOB.

OCHOBHBIE 3aKOHBI MU TEOPHUM XMMHH. 3aKOH COXPAHEHHsS MAacChl, 3aKOH ITOCTOSHCTBA
cocraBa, 3akoH ABoranpo. Ilepuogmueckuii 3akoH u Ilepumoanueckas cucTeMa XUMHUYECKHUX



anemenToB J[. . MenzeneeBa , ¢pusndeckuit cMpica. [IpHuuHbBl 1 3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB 3JIEMEHTOB M HX COEIMHEHMII 1O mepuojamM U rpynnaM. MupoBo33peHUYecKoe u
HayyHoe 3HaudeHue I[lepmoauueckoro 3akona [[.M. Menneneesa. IIpornossl [I.1. Menneneesa.
OTKpbITHE HOBBIX XUMUYECKUX 3JIEMEHTOB.

Teopus cTpoeHus atoma.

[IpuHIMIIBI 3aTI0THEHUS JIEKTPOHAMU aTOMHBIX OpOHUTasIeH.

CtpoeHnue BemecTB. XUMUYECKas CBSI3b U €€ BUJIBI.

KoBanentnast  cBf3b, €€  pa3HOBUJHOCTH M  MEXaHM3Mbl  OOpa3OBaHMI.
OneKkTpooTpuLaTebHOCTh. BanenTHocTh. CreneHb oOkucieHus. [uOpuauzanus aTOMHBIX
opb6uTanei. [IpocrpancTBeHHOE cTpoeHHe MoseKyd. [lonsipHOCTh MOEKYII.

HNonnast cBs3p. Meraminyeckas cBs3b. BopoponHas cBsi3b.  Meoicmonexynsaphoe
83aumooeticmasue.

BemectBa  MONEKYNSpHOTO ¥ HEMOJICKYJISPHOTO  CTpoeHHsA. AMopdpHOEe U
KPUCTAJUIMYECKOE COCTOsIHUE BellecTB. Kpucramimueckue pemeéTkl U UX TUIIBL.

KomMmIuiekcHbple coeMHEHUusi: CTpPOEHHE, HOMEHKJIAaTypa, CBOMICTBa, IPAKTUYECKOE
3HayeHue. [IpuunHbl MHOTOOOpAa3usi BEIIECTB: M30MEPHsI, TOMOJIOTHS, aJIOTPOIHSI, U30TOIHUS,
uzomopghuzm u noaumopghusm. Kuoxkue Kpucmaiol.

BemecrBa m ux cucrembl. Cucrema. @aza. CucremMa roOMOreHHass U TeTepOreHHasl.
Xumuueckoe coenuHeHue. HWHauBuayanbHOe BemiecTBO. UYuCTble BelecTBa U CMECH.
JlucniepcHble M KOJUIOMJHBIE CUCTEMBI. Jluoghunvhvie u auogobrvie oucnepchvie Cucmemoi.
Hctunnble pactBopbl. PacTBopuTens n pacTBopéHHOE BemiecTBo. Ilokazarenu pacTBOpUMOCTH
BelecTBa. PacTBopeHHe Kak (U3MKO-XMMHYECKHH Tporecc. Tennogvle A8ileHus npu
pacmeopenuu.

CrocoObl  BBIpa)KE€HHUsI KOHIIEHTPAllMM PAcTBOPOB: MaccoBas [OJsi PAcTBOPEHHOTO
BELIECTBA, MOJIIPHAs U MOJISUIbHAs KOHLEHTpauuu. TUTp pacTBOpa U TUTPOBAHHUE.

VYyeHue 0 XUMHUYECKHUX PeaKLUsIX

OcHOBBI  XMMHMYECKOIl  TepMoAMHAMHUKH. TeroBeie  3(Q(EKTHl  peakiuu.
Tepmoxumuueckue ypaBHEHUs. BHyTpeHHss sHeprus. DHTanbnus. DHTponus. Cmandapmuas
monapuas sumponus. DHeprust ['ub6ca. Ilpoenosuposeanue nanpaenenuii peaxkyuu. Cucmema
3HauHUull 0 Xumudeckou peakyuu. 3aKoH l'ecca, ero cieAcCTBUS M NPAKTUYECKOE 3HAYEHUE.
[lepBblii 1 BTOpPOH 3aKOHBI TEPMOAMHAMHMKHU. DHEPreTUYECKHE 3aKOHOMEPHOCTU MPOTEKAHUS
peaKuui.

O TepMo/IMHaMUKe HEPaBHOBECHBIX MTPOLIECCOB.

Kunernyeckne NMOHATHS M 3aKOHOMEPHOCTH NPOTEKAHUS XMMHYECKHMX PeaKIMil.
CkopocTh XUMHYECKOHN peakiui. AKTUBUPOBAHHBINA KOMILIEKC. DHEprusl akTuBauu. OakTopsl,
BIUAIOIIME HA CKOPOCTh PEAKUMU. 3aKOH JAeUCTBYHOIMX Macc. Kunemuueckoe ypaeHeHue.
Koncmanma cxopocmu. Katanu3 u kaTanu3atopbl. |'OMOreHHbIE W T€TEPOTEHHBIE PEaKIUU.
Hneubumopwi. [lpomomopwi. Kamanumuueckue a0b1. @epmenmai.

Xumunyeckoe paBHoBecue. OOpatuMble U HeoOpaTuMmble peakuuu. Kouncmanma
Xumuyeckozo pasnosgecus. Pakropsl, cMematonie pasHosecue. [Ipunmnun Jle llarense.

[IpocTeie U ClI0KHBIE pEAKIIHH.

PactBops! 3jekTposiuToB. Peakuum B pacTBopax 3J1eKTPOIUTOB. OKHCINTENBHO-
BOCCTAHOBHUTE/IbHbIe peakuuu. KauecTBeHHBIE peakIMUM Ha HMOHBI B pBCTBOpe. Teopus
AIIEKTPOJINTUYECKON JIUCCOLMALMUA. OJIEKTPOJIUTBI M HEMIEKTPOJUTHL. [Ipomoaumuueckas
meopusi KUCIOMHO-0CHOBHO20 83aumodeticmeus bpencmedoa — Jloypu. AHUOHBI U KaTUOHBI.
CunbHble U cradble AekTponuThl. Crenens auccounanuu. Koncmanma ouccoyuayuu. Peakiym
HOHHOTO oOOMeHa. KHCITOTHO-OCHOBHBIE B3aWMOJICHCTBUS B PacTBOpaX. IIeKmpoghul.
Hyxneogun.  Peakuuss  HeWTpanuzauuu. [lpomoaumwl.  IIpomonumuueckue — peaxyuu.
AMpoTepHOCTbD.

Nonnoe npoussenenue Boasl. Bogopoausiii nokasarens (pH) pacrBopa. UHaukarops!.

I'maponus opraHn4ecKnX U HEOPTAHMYECKUX COCAUHEHUM, €ro 3HaYeHUEe U NPUMEHEHUE
B IIPOMBIIIJIEHHOCTH. .



OxucnumenvHo-6occmanosumenvHuvle peakyuuy. OOIME 3aKOHOMEPHOCTH TNPOTEKAHUS
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX pEaKUUMi B BOJHBIX pacTBOpax. Psn craHgapTHBIX
IEKTPOAHBIX  noTeHuuanoB. [uarpamma  Ilyp63.  IlporHosupoBanue  HampaBiIeHUS
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ peakuui. CTaHmapTHBIA ~ BOAOPOAHBIA  JIEKTPOL.
CraHpapTHbBI  2JEKTPOAHBIA  NOTEHUMAN  cucTeMbl.  HampaBieHune — OKMCIMTEIBHO-
BOCCTAHOBUTEJIBHBIX peakil. Memoowvl 21eKmpoHH020 U I1EeKMPOHHO-UOHHO20 DaNaHCa.

XHUMHUYECKNE UICTOYHUKH TOKA, TaJIbBAHUYECKUE DJIEMEHTHI U AKKYMYJISTOPBI.

DNeKTpoIn3 pacTBOPOB U paciiaBoB. Kopposus MeTamioB U CiocoObl 3alUThI OT HeE.

PasButre Teopuii 0 KUCIOTaX U OCHOBAHUSX.

O030p XMMHUYECKHX 3JIEMEHTOB U UX CO€AMHEHUI Ha ocHoBe [leproanyeckoii cuctembl

Hemertauubl u ux xapakrepucruka. Bonopoa. Ctpoenue atoma. HM3zomonsi 600opooa.
CoeauHeHns BOJOpOJAa € METaJIaMHM M HEMETAJUIAMM, XapaKTEpUCTHKAa HUX CBOWMCTB. Bopa:
CTpOEHHE MOJIEKYJBI U cBocTBa. Ilepokcun Bogopoaa. Ilonyuenue 6odopooa é rabopamopuu u
NPOMBIULTIEHHOCU.

OO0mas XxapakTepUCTHUKA TaJIOTEHOB — XMMHUYECKHUX 3JIEMEHTOB, MPOCTHIX BEIIECTB U UX
coeMHEeHUN. XUMHUYECKHE CBOWCTBA U CHOCOObL NONyYyeHusi TaloreHoB. ['aloreHoBOMOpPObI.
["anorenuapl. Kucnoponconepkamie coequHeHuss xJjopa. KauecTBeHHble peakuuud Ha
rajoreHuJ1-uoHbl. OCOOEHHOCTH XUMHHU (TOpA.

buonornueckas poJib rajJloreHoB.

OOmas xapakrepuctuka sneMeHToB VIA-rpynnsl. Kucnopoxa: crpoeHue aroma,
(duznyecKue 1 XMuMUYECKHE CBOMCTBA, TOJIy4eHUE U IPUMEHEHUE.

O30H: CTpOEHME MOJIEKYIIBI, CBOWCTBA, npumererue. OKCUABI U IEPOKCUIBI.

Cepa: crpoeHme aroma, aIOTPONHBIE MoaUdUKanmu, cBoiictBa. CepoBoaopo.
Cynbopuast. Oxcunpl cepsl. CepHUcTast M cepHast KUCJIOTHI M UX coJiu. MIX OCHOBHBIE CBOWCTBA U
obnactu npumeHenus. OOmas xapaktepuctuka 3yeMeHToB VIA-rpymnmel. OcoObie CBOHCTBa
KOHIIEHTPUPOBAHHON cepHOW KHCIOThl. KadecTBeHHblE peakiuu Ha CyabGua-, cyibpur-, u
Cynb(haT-uOHBI.

OO1m1ast XapakTepUCTHKA AJIEMEHTOB VA-Tpynmbl. A30T: CTpOE€HHE MOJIEKYJIbI, CBOMCTBA.
Hutpuapr.

AMMMAK: CTpOGHHE MOJIEKYJIbl, (HU3UYECKHe W XUMHUYECKHE CBOWCTBa, 00IacTH
npuMeHeHus u noinydenue. Conu ammonus. KauecTBeHHas peakiusi Ha MOH aMMOHUS.

Oxcuppl azora.

A3zoTucTtas U a30THasl KHUCJIOTBI M UX COJU: (U3NYECKHE M XMUMHYECKHE CBOWCTBA,
CHocoObl NOTYYEeHUs U IPUMEHEHHE.

®ocdop: amnorponus. Baxuneilmre BoJOpoIHbIE U KUCIOPOAHbIE coequHEHHs (ocdopa:
docdun, okcunel dochopa, ¢ochopubie kuciaorel. Oprodocdarbl: CBOICTBa, CIOCOOBI
MOJIyYEHUs U 00JIaCTH IPUMEHEHUSI.

OOmas xapakrepuctuka 3aeMeHToB |VA-rpynnsl. CpaBHUTENbHAsT XapaKTEPUCTHKA P-
a1eMeHTOB [V A-rpynmsl U uX COeUHEHUN.

VYraepon. O6mas xapakrepucThka 3meMeHToB IVA-rpynnsl. CBOMCTBa, MONydYeHUE U
npuMeHeHne yriist. CHHTe3-Ta3 Kak OCHOBA COBPEMEHHOM MPOMBIIIIIEHHOCTH. AKTHBUPOBAHHBIN
yroib Kak ajucopoent. Hanocmpykmypol. Muposvie Oocmudicenus 6 obdaracmu co30anus
Hanomamepuanos. JNeKmpoOHHOe CIMpoerue MOIEKYbl yeapHozo 2asa. [lonyuenue u npumenenue
yeapHozo 2aza. buonornueckoe aeWcTBHe yrapHoro rasza. KapOuabl Kanblusi, aJlOMHHHUS U
xene3a. KapboHatel u rugapokapOoHatel. Kpyzosopom yenepoda 6 iHcusol u HelCusol npupooe.
KavecTBennast peakiusi Ha kapOoHaT-MOH. Pu3nyeckue W XMMUYECKHE CBOMCTBA KpPEMHMS.
Cunansl u cummuuael. Oxeua kpemuus (IV). KpemuueBble kucinotsl U ux conu. CUIMKaTHBIE
MUHEPAIIBl — OCHOBA 36MHOU KOPBI.

brnaropoansie ra3el. [IpumeHenue 61aropoAHBIX Ta30B.

MeTtaaabl U MX BaxHelimme coequHeHusi. OO0Ias XapakTepuCTHKa MeTaioB [A-
rpynnsl. Illenounsle MeTamasl M UX COEQUHEHUS (IIEPOKCHIbI, HaINEPOKCH]IBI): CTPOCHHE,
OCHOBHBIE CBOICTBa, 00JIACTH MIPUMEHEHHS U TIOTyUEHHE.



OOmas xapakrepuctuka MetaiwioB I[A-rpynmel. HIEnouno3emenbHbIe METAIBI M UX
BakHeimune coequHeHus. JKECTKOCTh BOJBI U CIOCOOBI €€ yCTpaHEHUS!.

Kpatkas xapakrepuctuka snemeHTOB [IIA-rpynmbl. AJIIOMMHMM W €r0 COEAUHEHMS.
Ampomepnocms okcuga W TUAPOKCUAA AIIOMHHUS. Amomunomepmus. Komnnexchuvle
coedunenus anomMunus. Anomocunuxamol. Ilonyuenue u npumenenue anoMuHus.

XKeneszo kak mpencraButesb d-31€MEHTOB. AJUIOTponus kene3a. OCHOBHbIE COSAMHEHMUS
xenesa (II) u (III). KauecTBeHHbIE peakliiy Ha KATHOHBI JKEJe3a.

[Ipon3BOACTBO Uyr'yHa U CTaIH.

Kpatkas xapakTepucTiKa OTIeIbHBIX d-2JIeMEHTOB (Me/b, Cepedpo, IUHK, pmymsb, XpOM,
Maprasen) u ux coeguHeHu. OCOOEHHOCTH CTPOCHHSI aTOMOB M CBOWMCTB MeTasuioB. [lonydenue
u npuMeHenne. OKCUIBI U THAPOKCUJIBI ITUX METAJJIOB, 3aBUCUMOCTh UX CBOMCTB OT CTEIEHU
OKHCIIeHUs d1eMeHTa. Baxxneimune conu. OKUCIUTEIbHBIE CBOMCTBA COJIEW XpoMa U MapraHia B
BBICILICH CTETIEHU OKUCJIEHUA.

KommiekcHble coeAMHEHUS IEPEXOIHBIX METAILIOB.

CruiaBbl METaJIOB U UX MPAKTUYECKOE 3HAYCHUE.

O0o01meHne 3HaAHUH 0 MeTaLIaX W HeMmerasuiax. CpaBHHMTENIbHAs XapaKTEpUCTHKA
METaJUIOB ¥ HEMETAIJIOB M UX coeauHeHur. OKCUIbI, TUAPOKCUIBI U COJIU: OCHOBHBIE CBOMCTBA
U cnocoObl monmyueHusi. CpaBHUTENbHAs XapaKTEPUCTHKA CBOICTB OKCHIOB U THUAPOKCHUIOB
HEMETAJUIOB U MeTAIIOB. IeHTH(UKAINS M TeHETHYECKast CBSI3b HEOPTaHUICCKUX BEIIECTR.

Pacnpoctpanenne XMMHYECKUX 3JIEMEHTOB B MPHUPOJIE, POJIb HEKOTOPHIX 3JIEMEHTOB B
pacTUTEIHLHOM M )KUBOTHOM MUPE.

XuMHS B HallIeH )KU3HU

Xumus 1 MeauunHa. XuMus B ObITY. broreHHbie 371eMeHThl. BHOIOrn4eckn akTHBHbBIE
BemecTBa ((hepMEHTHI, BATAMUHBI, TOPMOHBI ).

[IpoGnemMbl, cBsA3aHHBIE C TPUMEHEHHEM JICKAPCTBEHHBIX TIpemapatoB. Bpemnnbie
OpPUBBIYKA U (aKTOpBI, paspyliaroniie 310poBbe (KypeHue, ymoTpeOJeHHe alKorods,
HapkoMaHus). PaninonansHoe nuranue. [Iumessie 106aBku. OCHOBBI MUIIEBOM XUMUH.

Xumus B Meaunune. PazpaboTka nekapcTB. XUMUYECKHE CEHCOPHI.

XuMUg B TOBCEAHEBHOW JKHU3HU. MOIOIKME W YUCTAIIME CpENCTBA. PemnenseHTsl,
uHCceKTUIUAbBl. CpeacTBa JMYHOM THTMEHB UM KocMeTuku. [IpaBuia Oe3omacHOil paboThl C
€JIKUMH, TOPIOYMMH ¥ TOKCHYHBIMHU BEIIECTBAMHM, CPEJCTBAMU OBITOBOW XUMUH.

XuMUSL U CeNbCKOe XO034icTBO. MUHepallbHble U opraHudeckue ynoopenus. Cpencrsa
3alIUThl PACTEHUU.

Xumus B mpombiinuieHHOCTH. OOIIMe NpeAcTaBIeHUs O MPOMBIIUICHHBIX CIoco0ax
MOJIYYCHUS XUMUYECKUX BEIIECTB (HAa TMpUMeEpe MPOM3BOJCTBA aMMMAKa, CEPHOW KHUCIIOTHI).
[IpombiniieHHass opraHuyeckas XuMus. Cplpbe [JIi OpPraHUYECKOHM MIPOMBIIUICHHOCTH.
[IpoGnema 0TX0M0B M TOOOYHBIX TPOAYKTOB. Hambonee KpymHOTOHHAXKHBIE IMPOM3BOJICTBA
opraHmyeckux coeauHeHuil. Yepnas u nBetHas Meramtyprus. CTEKIO U CHIMKaTHas
MIPOMBIIIUICHHOCTb.

Xumust U osHepretuka. Ilpupoanble HCTOUYHMKHM yriaeBoAopoaoB. [lpuponnbii u
MONYTHBIA HEPTSHOM Ta3bl, UX COCTaB W Hcmoib3oBaHue. CoctaB HeDTH U ee TepepadoTKa.
Hedremponykrel. OkraHoBoe umciao OensuHa. OxpaHa OKpyXKalolled cpeasl TMpu
He(dremepepabOTKE W TPAHCIOPTHPOBKE HEPTEMPOAYKTOB. AJBTEPHATHUBHBIE HWCTOYHHUKHU
SHEPTUH.

Xumuss B ctpoutenbctBe. llement. beron. Ilogbop onTUManmbHBIX CTPOUTENBHBIX
MaTepHaloB B MPAKTUUYECKOH JESITEIIbHOCTH YEJIOBEKa.

XUMHS ¥ 9KOJIOTHsI. XUMUYECKOE 3arpsi3sHEHUE OKPYKAIOIICH CPElbl U €TO MOCIEACTBUS.
Oxpana rugpocdepsl, mouBbl, atMocdepsl, Guopbl U (ayHbl OT XUMHUYECKOTO 3arpsi3HEHUS.
Mertoapl no3Hanus B XxuMuM. HaydHble MeTOIbI MO3HAHUS B XUMHH. VICTOUHUKH XUMUYECKOU
uHpopmanuu. Ilouck wuHPOpPMaMK 1O Ha3BaHWUAM, HAEHTH(UKATOpAM, CTPYKTYpPHBIM
dbopmynaM. XUMHUECKHU aHAIN3, CHHTE3, MOACIUPOBAHNE XUMHUYECKUX MPOIIECCOB U SIBJICHUIA
KaK METOJbl HAyYHOIrO IO3HaHUA. MaTremMaTH4ecKoe MOJECIMPOBAHUE MPOCTPAHCTBEHHOIO



CTPOCHUA MOJICKYJI OpPTraHU4YCCKUX BCIICCTB. COBpeMeHHLIG (I)I/IBI/IKO-XI/IMI/I‘-IGCKI/IG MCETOABI
YCTAHOBJICHHA COCTaBa U CTPYKTYPhI BEHICCTB.

TemaTnueckoe miianuposanue 11 kiaace.

Ne
/o

Templ,
pacKpbIBAIOIIINE
paszesn mporpamMMbI

OcHOBHOE COACPIKAHUC

Konn

4YCCTBO
qacoB

XapakTepuctuka
OCHOBHBIX  BHJIOB
JeSITEIIbHOCTH

OCHOBHBIE
HaIpaBJIeHU
o
BOCITMTATEN
bHOH
JIeATESIIEHOC
™

Pasgen 1. OOmas

XUMMU.

21

1. Baxwuerimme
IIOHSITSI,
3aKOHBI u
TeOPUY XVIMIUI

Baxneiimme nonsATHA
XUMUU u ux
B3aUMOCBS3U.
OCHOBHBIE 3aKOHBI XH-
MHUHM U pacy€Tbl HA HX
OCHOBE.

CoBpeMeHHbIE
MIpeICTaBICHUS 0
CTPOCHHUH aTOMA.

[lepuonnueckuii 3aKoH
31 [Tepuoanueckas
CUCTeMa XUMHMYECKHUX
aneMeHtoB  JI. n.
MenneneeBa B CBeTe
TEOpUHU CTPOECHUSA
aToMma.

JIMYHOCTHBIE!
CITOCOOHOCTH K
BOJIEBOMY
YCUIIHIO;
PeryasituBubie:
Ucnonp3oBath
BHYTpH- u
MEXKIIPEIMETHBIC
CBSI3H.

HaspiBathb u
OOBSICHATH
TIPUYUHBI
roobpaszus
BEIIECTB.
O060061maTh
TTOHSTHS «S-
opouTaiby, «P-
opOuTaIby, «-
opouTab.
OnuceIBaTh
ANEKTPOHHOE
CTPOCHHE aToMa C
MOMOIIIBIO
JJICKTPOHHBIX KOH-
buryparnmii.
XapaxkTepru3oBaTh
CTPYKTYpY
TaOIUIBI
«[lepunonnyeckas
cucreMa
XUMHYECKHUX
sanementoB [J[. .
MenneneeBa»
(xopoTkas ¢popma).
CpaBHuBaTh
AIIEKTPOHHOE
CTPOECHHE AaTOMOB
AJIIEMEHTOB MaJIbIX

MHO-

1,2-6

1,2-6




H OONBIINX
MEPUOJIOB.
Onpenensarb
IMOHSTHUS
«XUMUYECKUH
DJICMCHT,
«MOPSIKOBBIN
HOMEPY,
«MaccoBoe
YHCIIO)», «U30TOID»,
«OTHOCHTEILHAS
aToMHas  Maccay,
«OIEKTPOHHAs
000J109Ka»,
«QIEKTPOHHBIN
CIION Y,
«QIEKTPOHHAS
opOutaney, «lle-
puoanyueckas
cucTeMa
XAMHYECKHAX
9JIEMEHTOBY.

IIpoBoanTh
pacyéTsl 10
XMMIYeCKIM
Ppopmyaam "
yPpaBHEHIAM
KoMmmyHnkaTuBH
pie: CoOmronaTs
npaBuia

[IOBEJCHUS B
KaOuHeTe.

2. Crpoenne n
MHOroooOpasue
BeIeCTB

XuMuueckas CBsI3b U eé
BUIEL.

Kpucrannnueckue
pemérku. B3anmocBs3b
THUIIBI XUMHYECKOU
CBS3H, KpHucTai-
JINYECKOM pElETKH U
CBOMCTB BEIECTB.

MHoroob6pasne
BeIleCTB 1 ero IIpu-
YIHBL

JIMUHOCTHBIE:
CIIOCOOHOCTH K
BOJICBOMY
YCUIIHIO;
PerynasitTuBHbie:
Hcnonb3oBaTh
BHYTpH- u
MEXIPEIMETHbBIE
CBSI3W.

O000mars
MMOHSATHUS
«KOBaJICHTHAs He-
MIOJISIPHAST CBSI3BY,
«KOBaJICHTHAs
MTOJISIPHAST CBSI3BY,

2-6

2-6




3.PacTBopHI.

Yuctple Bemecrsa U
cMecu. PacTBopsl.

IIpakTHyeckas
padora Ne 1. Ilpwuro-
TOBJICHHE  pPacTBOPOB
3aJlaHHOU KOHIICH-
TpaLuH.

PactBops!
IJIEKTPOJIUTOB.

10

JlucniepcHbIE€ CUCTEMBI.
Konnougnasie
pacTBOPBI.

11

Kourpoabnasn
padora Ne 1 mo
Teme «Baxxuernmmne
MOHSITUSI, 3aKOHBI 1
TeOPU XVIMUID.

«MOHHAs CBSI3bY,
«BOJIOPOHAS
CBSI3bY,
«MeTaIINYEeCKas
CBSI3b», «MOHHAs
KpUCTAJUTMYECKast
peieTKay,
«aToMHas
KpHUCTaJUIMYECKas
peLéeTkay,
«MOJICKYJISIpHAs
KpUCTAJUTMYECKast
peieTKa,
«MeTaJIndecKas
KpUCTaJUIMYeCcKast
peLéTKay.
KomMMyHnkaTuBH
pie:  CoOmronarth
npaBuia
ITOBEICHHUS B
KaOuHETE.
JIMYHOCTHBIE!
CIIOCOOHOCTD K
BOJICBOMY
YCUIIHIO;
PeryasiTuBHbIe:
MopnenupoBatb
CTPOCHHE BEIIECTB
C KOBQJCHTHOM H
HOHHOM  CBS3BIO.
OnuceIBaTh
CTpPOCHHE
KOMILIEKCHBIX CO-
SIMHCHUM.
OnuceIBaTh
MIPOIIECCHI,
MIPOUCXOSIINE
MpU  PaCTBOPECHUU
BCIISCTB B BOJE.
IIpoBoanTh
pacyeTsl o
XHUMUYECKHM
bopmynam u
YpaBHEHUSIM.
ApryMeHTHpOBaTh
BBIOOD
KJ1accu(puKauu
XHUMHUYECKHX
peaKuui.
KoMmyHnkaTuBH
ple:  CoOmonath
rpaBuja

1,2-6,9-11
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IIOBCACHUA B
KaOuHere.

4. XumMuuyecKue
peakiuun

10

12

Kaacendumkamnms
peakuui B
HEeOpraHM4YeCcKo 1
OpTaHNYeCKOMI
XUMUMN.

13

Tennooii 3 dext
XMMHYECKON PEAKIUU.

14

CKOpOoCTb XMMHUECKOH
peakuun. Karanus.

15

O6parumocThb
XUMHYECKUX PEaKIUH.
XuMU4IeCcKoe
paBHOBECHE.

16

Peakiun MOHHOTO

oOMeHa B BOAHBIX

pacTBopax

17

IlIpakT4yeckas
padora Ne 2. Pemenue
JKCIEPUMEHTAIbHBIX
3a/1a4.

18

I'mapoans
OpraHMYecKNX 1
HeOpraHn4ecKnx
BeIIeCTB.

19

OKHUCIIUTENBHO-
BOCCTAHOBUTEJIBHBIE
peaKkiuu.

20

DNEeKTPOJIN3 PaCTBOPOB
Y PacIijaBoB.

21

KourpoJubHas padora
Ne 2 mo Teme
«XHuMHYecKHne
peakuum».

JIMYHOCTHBIE:
CIIOCOOHOCTH K
BOJICBOMY
YCUIIHIO;
PeryasiTuBHbIe:
Ha0mronars u
OITMCHIBATH
XUMHUYECKHE
peaKkiuu.

JlenaTh BBIBOJBI M3
pe3ynabTaToOB
MPOBEAEHHBIX
XUMHAYECKHAX
OIIBITOB.
YuyacTBOBaTh B
COBMECTHOM
o0CyXIeHUU
pe3yabTaTOB
OITBITOB.
CoOmronaTh
TEXHUKY
0e30IacHOCTH.
Oxa3nIBaTh
MEepPBYI0  TTOMOIIb
MpU  OTPaBJICHUSIX,
OoXOorax W Jpyrux

TpaBMax,
CBSI3aHHBIX C
BEIIECTBAMU u
1a00pPaTOPHBIM
00opynoBaHuEM.
OOBICHSATH:
MPOIIECCHI,
MIPOTEKAIOIINE
OpU  DIEKTPOJIN3e
pacriaBoB u
pPacTBOPOB;
YCIIOBHSI ~ TCUCHHS
peakuuit B
pacTBopax
AIIEKTPOJIUTOB 10
KOHIIa,  YCIIOBHS,
BIIMSIIOILME Ha
MIOJIOXKCHHE
XUMHUYECKOTO

paBHOBECHS,

2-6
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2-6

2,8

2-6

2-6

2-6
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yCIIOBUS,
BIIMSIIOIIIAC Ha
CKOpPOCTh
XUMHYECKOM
peaKkIuu.
CoCTaBlIsATE CXEMBI
AJIEKTPOIU3A
ANIEKTPOJUTOB B
pacruiaBax Hu
pacTBopax.
[Ipencka3biBaTh:
BO3MOXKHOCTB
MPOTEKaHUS
XUMHYECKHUX
peakiun Ha
OCHOBE
HMEIOIINXCS
3HAHUI
XUMHYECKOM
TEPMOJIMHAMUKHU;
HaIpaBJieHUE
CMEIICHHUS
XAMHYECKOI0
paBHOBECUsI  TpHU
H3MCHCHHUU
YCIOBUU
MIPOBEACHUS
oOpatumoit
XUMHUYECKOH
peaKklMK; PeaKlnto
cpenbl BOJHBIX
pacTBOPOB COJIEH.

XapakTepHu30BaTh
OKHCITUTEIHHO-
BOCCTAHOBUTEJIbH
BI€ pPEaKIUu Kak
IPOLIECCHI, npu
KOTOPBIX
U3MEHSIOTCS
CTETIeHU
OKHCJICHUS aTOMOB

IIpoBoauTh
pacd€Thl IO
XUMUYECKU
dbopmynam u
YPaBHEHHSIM.
[Tonb3oBaTbcA
uHpopmanuei u3
Apyrux
MCTOYHUKOB JJIS




IIOATrOTOBKHN

KpaTKUX
COOOIICHUH.
KomMMyHnkaTuBH
pie:  CoOironars
npaBuia
MIOBEJCHUS B
KaOuHeTe.
Pasznen 11. 13
Heopranunueckas
XUMUS.
B3aumocss3b
OpPraHuYecKol u
HEOPraHu4ecKoi
XUMHHU
Merannet JInuHoCTHBIE!
22 [Tonoxenue metaiuioB | 1 CIIOCOOHOCTD K 2-6
B [lepunoanueckon BOJIEBOMY
CHCTEME XMMHYECKUX YCUIUIO,
anemenToB /I. W. PerynasituBHeble:
MeneneeBa u ux Ucnonb3oBatk
oO1as xapakre- MEXIIPEIMETHBIC
PHUCTHKA. ces3u. O0600mAaTh
23 Mertaiibl rJ1aBHBIX 1 3HaHUA M Jenarb | 2-6
MOATPYIIIL. BBIBOJIBI 0
24 MeTasisl MOGOYHBIX 1 3aKOHOMEPHOCTAX | 2-6
noxarpymi. JI. O. Ne 1. U3MEHEHUM
KauecTBeHHbIE CBOWCTB METaJIOB
peaKIu Ha UOHBI JKe- U HEMETAlIOB B
ne3a Fe?" n Fe®* nepuoax u
25 Koppo3sust meramnos. 1 rpymnmax 1,2-6,9-11
[Toydenue u ITepunonnueckoii
MpUMEHEHNE METAIIJIOB CUCTCMBIL.
Uccnenosars
CBOIICTBa
M3y4aeMbIX BE-
IECTB.
Habmonats
JIEMOHCTPHUPYEMBIC
1 CaMOCTOSITEJIbHO
MIPOBOIUMBIE
OTIBITHI.
OnwuceiBaTh
CBOMCTBA

W3y9aeMbIX Be-
IIECTB HA OCHOBE
HaOJIFOEHNIT 3a UX
MIPEBPAITICHHUSIMH.
KoMmyHnkaTuBH
ple:  CoOmonath
IIpaBUIIa




IIOBCACHUA B
KaOuHere.

HemeTanabl
26 ITonoxenue JInuHOCTHEIE: 2-6
HEMETAJIOB B CIIOCOOHOCTB K
[Iepunonnueckon BOJIEBOMY
CHCTEME XUMHYECKUX YCHJIHIO;
anemenTos Jl. M. PeryasitTuBHbIe:
MeHnpeneeBa U ux Wcrons30Bath
obmiast xa- MEKIPEIMETHBIE
PaKTCPUCTHKA. ces3u.  O000IIATH
27 Obwias 3HAHUSA M JelaTh 2-6
XapaKTEPUCTHKA BBIBOJIBI o
nemertaiioB VII u VIA- 3aKOHOMEPHOCTAX
rpynn. W3MEHEHUI
. O.Ne 2. KauecTBen- CBOMCTB METAJIOB
HBIE PEaKIUY Ha U HEMETA/UIOB B
rajoreHMI-HOHBI. neproax u
28 O6mas rpynmnax 2-6
XapaKTePUCTHKA [Tepuoanueckoii
HemerauioB V u IVA- CHCTEMBEI.
rpynn. HccnegoBathb
29 Kounrpoabnas padora CBOMCTBa 2-6
Ne 3 1o reme H3y4aCMbIX Be-
«MeTtajibl, IIECTB.
HeMeTaLJIbD). HaGnronate
JIEMOHCTPHUPYEMbIE
U CAMOCTOSITEILHO
MPOBOJNMBIE
OIIBITEL.
OnuceIBaTh
CBOMCTBa
M3y4aeMbIX Be-
IIECTB Ha OCHOBE
HAOIIOIEHUH 3a NX
MIPEBPAICHHUSIMH.
KommyHunkaTuBH
pie:  CoOironath
npaBuIIa
MMOBEIEHUS B
KaOuHeTe.
7.
Heopranuueckmue
H OpraHuvecKue
BelllecTBA
30 OO1mas JIMYHOCTHBIE:

XapaKTepUCTHKa

CIIOCOOHOCTB K




HEOPTaHMYeCKIX U
OpraHM-4eCcKIxX
COeAVMHEeHMI 1 MX
reHeTmdeckasi
B3aMIMOCBSI3b.

31

IIpakTmueckas
padora Ne 3.Pemte-
HIIe DKCIIepVIMeHT-
aAbHBIX 3a4ay.

BOJICBOMY
YCUIIHIO;
PeryasitTuBHbIe:
Hcnonp3oBaTh
MEXITPEIMETHBIC
ces3u.  O000IIATH
3HaHUA M JeNaTh
BBIBO/JIBI 0
3aKOHOMEPHOCTSIX
N3MEHECHUH
CBOICTB METaJJIOB
A HEMETAJIJIOB B
nepuoaax i
rpymnmnax
[Tepuoauueckoit
CHCTEMBI.
Hccnenosath
CBOMCTBaA
M3Yy4aeMbIX Be-
IIECTB.
HaOnronare
JIEMOHCTPHUPYEMBIC
K CaMOCTOSITEIILHO
MIPOBOIUMBIE
OIIBITHI.
OnuceiBaTh
CBOMCTBaA
M3y4aeMbIX Be-
IIECTB Ha OCHOBE
HaOJIFOEHNIT 3a UX
MpEBPAIICHUSIMHU.

KoMmmyHnkaTuBH
ple:  CoOmomaTh
npaBuja
TTOBEICHUS B
KaOuHeTe.

2,8

8. Ilpoun3BoacTBo
U NIpUMeHeHune
BeIIeCTB U
MaTepHaJIOB

32

BemectBa n

MaTepHalbl BOKpYT Hac.

33

XUMHUYECKOE
3arpsiI3HEHUE OKPYKaro-
LIEN CPEeabl U €TO
TTOCJIC/ICTBHSI.

34

Hayunsre MeTob1
TIO3HAHN BEeIecTB I
XMMIYIEeCKIX

JINYHOCTHBIE:
CIIOCOOHOCTH K
BOJICBOMY
YCUIIHIO;
PerynasitTuBHbie:
0OBSACHATH
YCIIOBHS
MPOBEACHUS XUMHU-
YECKMX  pEeaKIHii,
JIe)KAIIUX B OCHOBE
MOJTydSHUS
M3y4aeMbIX
BEIICCTB.
OnuceIBaTh
XHUMUYECKHE

1,2-6,9-11

9-11

2-6,9-11




peaKIimii.

peaxuuu, Je-
JKalue B OCHOBE
MOJTyYeHUs
M3y4aeMbIX
BEIIECTB.
Ocy1ecTBIATH
pacdEThl o
XUMHYECKUM
YpaBHEHHUSIM,
CBSI3aHHBIM c
MacCoBOM
(0OBEMHOI) moneit
BBIXOJa MPOJYKTa
peakiumn oT
TEOPETUYECKHU
BO3MOYKHOTO.
[Iporno3upoBaTh
MOCJICICTBUS
HapyIleHU!
MIpaBUII
Oe3omacHoi
paboThI co
cpencTBamMu
OBITOBOM  XUMUH.
IIpoBoauTh
pacy€Tsl o
XUMHUYCCKHM
bopmynam u
YpaBHEHUSIM.
ITonp30BaTbCs
uHpopManuen U3
ApYrux
HUCTOYHHKOB  JJIA
MOATOTOBKU
KpaTKHUX
COOOLICHUH.

I'oToBUTH
KOMITBIOTEPHEIE
IIpe3eHTal IO
TeMe.

KommyHunkaTuBH
ple:  CoOmonarh
npaBuia
MOBEJICHUS
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