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INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA IIPOTPAMMBI 110 XMMHWHU HA
bA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA30OBAHUMA

JIMHHOCTHBIE PE3YJIBTATbHI

OI'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3ylbTaTaM OCBOCHHUS OOYYarOIIMMUCS
IporpaMM CpeAHero ooiero oopazoBaHMs (JINYHOCTHBIM, METAIPEIMETHBIM U NPEIMETHBIM).
HayuHno-meronuueckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
pOTpaMM CPEAHEro O0IIero 00pa30BaHus SIBIISCTCS CUCTEMHO-IESTEIbHOCTHBIHN MOIXO/.

B cootBercTBUM € CHUCTEMHO-AESTEIBHOCTHBIM IMOJAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3ybTaTOB OCBOEHUS IpeiMeTa «XUMHs» Ha YypOBHE cpenHero oOmero oOpa3oBaHus
BBIJICJIEHBI CIICAYIOLINE COCTaBIIAIONIUE:

OCO3HAHHE OOYYAIOUIMMHCA POCCUHCKON TPaKIAHCKOH HACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEIEIECHHUIO;

HaJINYMe MOTUBAIMH K 00yUEHHIO;

LIeJICHANPAaBIEHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHHUN JINYHOCTH HAa OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUYECKUX TPAAULIUNA Oa30BOM HAyKH XUMUU;

FOTOBHOCTb M CIIOCOOHOCTh OOYYaroIIMXCsi PYKOBOJICTBOBATbCSI B CBOEW JAESITEIBHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, TPUCYIIMMHU LEJIOCTHOM cHCTeMEe XHMMUYECKOIo
oOpa3zoBaHus;

HAJIMYHME TPABOCO3HAHMS SKOJIOTMYECKONH KYIBTYphl M CIOCOOHOCTH CTAaBHTH ILETH U
CTPOUTbH >KU3HEHHBIE IJIAHBI.

JIMYHOCTHBIE pe3yNbTaThl OCBOEHHUS TNpeAMeTa «XUMHs» JIOCTUraloTcs B €AMHCTBE
y4eOHOIl M BOCIUTATEIbHOM JIEATEIIBHOCTH B COOTBETCTBUUM C T'yMaHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM ILIEHHOCTSIMU U HUJ€allaMUd POCCUHCKOTO
IpaXAaHCKOTO O0IIecTBa, MNPUHATHIMU B OOIIECTBE HOPMaMM M NpaBUJIAMHU IOBEACHMUS,
CIOCOOCTBYIOLIMMH IPOLIECCaM CaMOIO3HAHMS, CaMOPa3BUTHSA M HPaBCTBEHHOI'O CTAHOBJICHUS
JUYHOCTH 00YYaIOLIUXCS.

JIMuHOCTHBIE Pe3ylbTaThl OCBOCHUS IMpeaMeTa «XUMUS» OTpaxaroT chOpMHUPOBAHHOCTh
OMbITa TIO3HABATENIbHOM M TNPAKTUYECKOM JEeSATENIbHOCTH OO0y4aroluxcs [0 peaju3aluu
IPUHSTHIX B OOILECTBE LIEHHOCTEH, B TOM YUCIIE B YaCTHU:

1) rpamaaHCKOro BOCIMTAHMS:

0CO3HaHMsI O0YYAIOLMMHKCS CBOMX KOHCTHUTYLIMOHHBIX MpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMOPSIKY;

IPEJICTABICHUS] O COLMAJIbHBIX HOpPMax M IpaBWJIaX MEXJIMYHOCTHBIX OTHOIICHHUH B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JIE€ATENLHOCTH MPU CO3JaHUM YUEOHBIX MPOEKTOB,
pelieHny y4yeOHbIX U O3HABATeNbHbIX 3314, BBIMOIHEHHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI IPYTHX
IpY aHaJIN3€ Pa3IMYHBIX BUJOB YUYEOHOM NEesATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMSA:

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAHI0 OTE€YECTBEHHOM
XUMHU;



YBa)XEHUsI K IPOIIECCYy TBOPUECTBA B OOJIACTU TEOPHUHM U MPAKTUYECKOIO MPUMEHEHUS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHDKEHHUS HAYKU €CTh PE3YNIbTaT JIUTENbHBIX HAOIOJACHUN,
KPOMOTJIMBBIX IKCIIEPUMEHTATBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YUEHBIX U MPAKTUKOB;

WHTEpEca M I[I03HABATEJIIbHBIX MOTHBOB B IIOJYYEHHM U TOCIEAYIOUIEM AaHAJINA3E
uH(OpPMALIMU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSL:

HPaBCTBEHHOI'O0 CO3HAHUS, STUUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OIICHMBAaTh CHUTYalldd, CBS3aHHBIE C XUMUYECKUMH SIBIICHUSMH, U
IIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHUPYSICh HAa MOPAIBbHO-HPABCTBEHHBIE HOPMBI HU
LEHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IIOBEICHUE W IOCTYNKHM CBOHUX TOBAPUILEH C MO3ULIMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE NOCIEICTBUNA 3TUX MOCTYIIKOB;

4) popMupoBaHUS KYJIbTYPbI 310POBbS:

NOHMMAaHMUS LEHHOCTeH 30pOBOro M Oe30macHoro olpas3a KHU3HH, HEO0O0XOIUMOCTH
OTBETCTBEHHOT'O OTHOIIICHUS K COOCTBEHHOMY (DU3HUYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOirofeHus MmpaBuil 0E30MacHOro OOpalleHUs] ¢ BElIeCTBaMH B OBITY, NMOBCEAHEBHOMN
JKU3HU U B TPYAOBOU J€ATEIBHOCTH;

MOHUMAHHUS IIEHHOCTH TIPaBUJ WHIUBUIYAJIIBHOTO M KOJJIEKTMBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOICH;

OCO3HAHHUA TOCJIEJCTBUI M HENPUSATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS AIKOTOJIA,
HApKOTUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B  Y4eOHO-HCCIICIOBATEIILCKOW JIESATEIBHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUYECKOM U IPYTUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Y4YacTHE€ B PpELICHWU MPAKTUYECKUX 3a/ad COLHUAIbHOMI
HaIpaBJIECHHOCTH (B paMKaxX CBOETO KJiacca, MIKOJIbI);

WHTEpeca K MPAKTUYECKOMY HM3YUYECHHIO MPOQPECCU pa3IuyHOro poja, B TOM YHCIIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBa)XEHUS K TPYAY, JIIOASAM TpyAa U pe3yJbTaraM TPYJI0BOM 1€ATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHUIYAIbHOM TpaeKTOPUU OOpa3oBaHUs,
Oynymieit mpodeccun U peanuszanuu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YUETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XMMHH, MHTEPECOB U MOTpeOHOCTEN 00IIIecTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

HKOJIOTHYECKHU TEJIECO00Pa3HOTO OTHOIICHHS K MPUPOJIE, KaK HCTOYHUKY CYIIECTBOBAHHS
’KH3HH Ha 3eMIIE;

MOHMMAaHUA TJI00AILHOTO XapaKTepa SKOJIOTHUECKUX MPoOseM, BIUSHHUS SKOHOMHUYECKHX
MIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUATBHOU CpEIbI;

OCO3HAHUs HEOOXOJAMMOCTH UCIIOJIH30BAHUS JOCTIKCHUM XUMUU JIJIs PEIICHUs] BOIIPOCOB
PaIrMOHAIBHOTO MPUPOIOTIOIH30BAHNS,

AKTHUBHOTO HENPUATHS JEHCTBUM, MPUHOCSIIUX BpPEI OKPYKaoIIed MPUPOIHON cpene,
YMEHHsI TIPOTHO3UPOBATh HEOIArONpUSTHBIC HKOJIOTHMUYECKUE MOCIEACTBHS MPEANPUHUMAEMBIX
JIEMCTBUM U MPENOTBPAILATh UX;

HaJUYHsS PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIbTYphI, OIbITa
JEATETbHOCTH  SKOJOTWYECKOM HANpaBIIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMHU B
MO3HABATENIbHON, KOMMYHUKATUBHOMN M COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(OoOHH;



7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTHKHY;

MOHUMAHUSA CHEIU(PUKA XHMUU Kak HayKd, OCO3HaHUs e€ poiau B (OPMHUPOBAHUU
paloHaIbHOIO HAYYHOTI'O MBIIUICHHUS, CO3JaHUH LEIOCTHOTO MPECTaBICHUs 00 OKPYKaIOIIEM
MHpE KaK O €IUHCTBE MPHUPOJbI M YEJIOBEKa, B IMO3HAHUM IMPUPOJIHBIX 3aKOHOMEPHOCTEU U
pelIeHrur IpoOIeM COXPaHEHUsSI TPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0OCO0OM 3HAYMMOCTH XHUMHH JJIS COBPEMEHHOM IUBWIM3AIMHU: B €€
TYMaHHUCTUYECKOW HAIIPaBIIEHHOCTH M BAXKHOM pPOJIM B CO3/IaHUU HOBOW 0a3bl MaTepHaIbHOM
KYJIBTYPBI, PEIICHHH TJI00ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
DHEPreTHYECKON, NHUIIEBOH M JKOJOTUYECKOW O€30MacHOCTH, B PA3BUTHU MEIUIIMHBI,
o0ecreueHny yCIOBUM yCIIEUTHOTO TPyAa U SKOJIOTHYECKU KOMGPOPTHOM KU3HU KaXKIOro 4JieHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TIOHMMAaHUS CYIIHOCTH METOJOB IO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCIIOJIb30BATh IMOJIYyYaeMble 3HAHUS IS
aHaJM3a U OOBSICHEHHUS SIBICHUU OKPYKAIOIIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
YMEHHUsI J1eJaTh 000CHOBAHHBIC 3aKJIIOUEHHUS HA OCHOBE HAYYHBIX ()aKTOB M MMEIOIIHUXCS JAHHBIX
C TEJBIO MTOTYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEJIbHO MCIOIb30BaTh XUMHUECKUE 3HAHUS ISl PEIICHUS TTPOOIeM
B PEAJbHBIX )KMU3HEHHBIX CUTYAIIUSX;

MHTEpeca K MO3HAHUIO M UCCIIeI0BATENIbCKON eI TeIbHOCTH,

TOTOBHOCTA M CIIOCOOHOCTHM K HEMPEPHIBHOMY OOpa30BaHHI0 M CaMOOOpA30BaHUIO, K
AKTUBHOMY TIOJyYCHHMIO HOBBIX 3HAaHMM 1O XHUMHH B COOTBETCTBUU C >KM3HEHHBIMU
NOTPEOHOCTAMU;

UHTEpeca K OCOOCHHOCTSM Tpyda B pa3nIuuyHbix cdepax mnpodeccHoHanbHOU
JIeSATETLHOCTH.

METANPEAMETHDLIE PE3YJIbTATHBI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUSA y4dyeOHOro mpeamera «XUMHS» Ha YpOBHE
cpeaHero odmero 0opa3oBaHus BKIIOYAIOT:

3HAYUMBIC JJIs1 q)OpMI/IpOBaHI/IH MHPOBO33PCHUA 06yqafonmxca MCKIUCHUIIIIMHAPHBIC
(MeXTpeaMeTHbIE) 00IIeHaAyYHbIE TTOHSTHS, OTPAXKAIOITUE I[ETIOCTHOCTh HAYYHON KapTUHBI MUpPa
U crieruuKy METOJI0B TIO3HAHMSI, HCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIeCTBO,
DHEprus, sIBICHUE, MPOIeCC, CUCTEMa, Hay4HbIH (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHS, HCCIICI0OBAHNE, HAOIIOACHHE, U3MEPECHHE, DKCIICPUMEHT U JIPYTHUE);

YHUBEPCAJIbHBIE yueOHbIe NENCTBUSA (mo3HaBaTenbHBIE, KOMMYHUKATUBHBIE,
perynatuBHble), oOecmeunBatonye (GopmupoBaHue (QYHKIMOHATHHOH TPaAMOTHOCTH U
COLIMATTLHOM KOMITETEHITMH 00YJarOIINXCS;

CIIOCOOHOCTh ~ OOYYaloOIUXCsS  HMCIOJB30BaTh  OCBOCHHBIE  MEKIUCIIUIUTMHAPHBIC,
MHPOBO33PCHUYECKHE 3HAHWUS W YHUBEpPCAJIbHbIC Yy4YeOHBIC IEHCTBHS B TIO3HABATEIBHOW U
COLIMATILHOM TTPaKTHKE.

MeranpeaMeTHble Pe3yNbTaThl OTPAXKalOT OBNAJCHHE YHUBEPCAIBHBIMU yUeOHBIMU
IMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMHU U PETYIIATUBHBIMHA HeﬁCTBHﬂMH.

OB.HalIeHI/le YHUBEPCAJIbHBIMHA y‘leﬁHbIM]/l Mo3HaBaTCJIbHBIMHU ﬂeﬁCTBHﬂMH:

1) 6a3oBble JIOTHYecKHe AeCTBUS:



CaMOCTOSITENIbHO  (DOPMYJIMPOBaTh M aKTYaJIM3MpPOBATh MpoOJIEMy, BCECTOPOHHE €€
paccMaTpuBaTh;

OTIpeNeNiATh WENU ACATENbHOCTH, 33JaBas MapaMeTpbl U KPUTEPHH HX JIOCTHKCHUS,
COOTHOCHTD PE3YJIbTaThl AECATEIBHOCTHU C IOCTABJICHHBIMU LEJISIMU;

UCIOJIb30BaTh IMPU OCBOCHMM 3HAHUN NPUEMBI JOIMYECKOIO MBIIUIEHUS — BBIACIATH
XapakTepHble TMPHU3HAKKM TOHATHH M yCTaHABIMBAaTh MX B3aUMOCBS3b, HCIOJIH30BAThH
COOTBETCTBYIOIIME MTOHATHUS ISl OOBbSICHEHHSI OT/ICJIbHBIX (PAKTOB U SIBIICHHIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJIacCU(UKALIMHU BELIECTB U XUMUUECKUX PEAKIIUM;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUAMU;

CTPOUTH JIOTUYECKHE PpACCYXIEHUS (MHAYKTHBHBIC, JICTyKTHBHbBIC, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH W NPOTHUBOPEUHUSI B PacCMaTPUBAEMBIX SBICHHSAX, (POPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipoliecce MO3HAHUSA, UCIOIb3yeMble B XUMHHM CHUMBOJIMYECKHE (3HAKOBBIE)
MOJIEIU, TPE0OPa30BBIBATH MOAEIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) JJIEMEHTA,
XUMH4YecKass (GopMyna, ypaBHEHHE XHMHUYECKOH pEakuuu — TpU pPEmeHHH YYeOHBIX
[IO3HABATEJIbHBIX M MPAKTUYECKUX 3a/ay, MPUMEHSATh HAa3BaHHbIE MOJIEJIbHbIE NPEICTaBICHUS
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIAJICTh OCHOBAMH METO/I0B HAyYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIINIA;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIOIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENILHO c(hOpMYyTUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
i1 (GOPMHUPOBAHUS THITOTE3HI 110 MIPOBEPKE MPABIIILHOCTH BBICKA3bIBAEMBIX CYXICHUH;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBENCHHS YYCHHYECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUsI HAOIIOAATh 32 XOJOM IpoIecca, CaMOCTOSITEIbHO
IPOTHO3UPOBATh €ro pe3yibrar, (opMyaupoBaTb O00OOLIEHHUS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE€3YJIbTATOB UCCIIEJOBAHUSI, COCTABIIATH OOOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHHYECKOM HCCIIEOBAaTENbCKOM M MPOEKTHOM JeATeNbHOCTH,
HPOSIBIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METO/OB peIIeHUs
NPaKTUYECKHX 33/1a4, TPUMEHEHHIO PA3INYHBIX METO/IOB IO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMALUU (HAYYHO-TIOMYJIsIpHAs
JaUTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE IOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(POPMAIMIO pPA3IUYHBIX BHUAOB H (OPM TPEACTABICHUS, KPUTUUYECCKU
OILIEHUBATh €€ JIOCTOBEPHOCTH M HEMTPOTHBOPEUHBOCTH;

(dopMynupoBaTh 3ampoChl M MPUMEHATh Pa3IMYHbIE METOJAbI NMPH IOMCKE U O0TOOpe
uHpopMannu, HeoOXOAMMOM IS BBITOJIHEHHs yUeOHBIX 3aay ONpeeIEHHOTO THIIa;

nproOpeTaTh ONBIT MCIOJIB30BaHHUS WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3INYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMANBHYIO (GOpMY NpeAcTaBiIeHuss HHPOpMaLUU (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCTIONIF30BaTh HAYYHBIA SI3BIK B KA4yeCTBE CPEACTBA TNPH padoTe ¢ XUMHUYECKOU
uH(popMalliel: NPUMEHATh MEXIpeaAMeTHble ((pu3nyecKkue M MaTeMaTHYecKue) 3HaKh U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPeoOpa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OsJiaieHne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH €l CTBUSIMU:



3a71aBaTh BOMPOCHI MO CYIIECTBY 00CYXIaeMOW TEMbI B XOJI€ THAJIOTa W/HIU JTUCKYCCHUH,
BBICKA3bIBaTh HUJCH, (POPMYITUPOBATH CBOM TMPEHAJIOKEHUS OTHOCUTEIHHO BBITOIHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C TMPE3CHTAICH pPe3yabTaTOB MO3HABATEIBHON JEATEIBHOCTH, MOTYYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBIIOJHEHUH XHMHUYECKOTO
OKCIIEPUMEHTA, MPAKTUYECKOH pabOThl IO WCCICIOBAHWIO CBOMCTB W3Yy4aeMbIX BEIIECTB,
peanu3anuu y4eOHOTO TMpOoeKTa M (OPMYIHUPOBATH BBIBOJBLI 1O PE3yJIbTaTaM IMPOBEIEHHBIX
UCCIICIOBAHMI ITyTEM COTIIACOBAHMSI ITO3UIIHIA B X0/1€ 00CYXKICHUS 1 0OMEHA MHECHUSIMH.

OBsJiaieHNe YHUBEPCAJIBLHBIMH PeryJissTHBHBIMH 1€ CTBHSIMU:

CaMOCTOSITENILHO TJIAHUPOBATh U OCYIIECTBISITH CBOIO TMO3HABATEIBHYIO JIEATEIHHOCTb,
ompezenss €€ UeNu U 3aJla4d, KOHTPOJIUPOBATh M MO MEPEe HEOOXOAUMOCTH KOPPEKTHPOBATH
npejiaraeMblidi alITOPUTM JICHCTBHI TIPU BBIIOJHCHUN YYEOHBIX M HMCCIIEOBATEIBCKUX 3a/1aY,
BBIOMpAaTh Hanbosiee A3(HEKTUBHBIN CIIOCOO UX PEIICHUS ¢ yU4E€TOM MOJYyYCHHs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUUYECKUX PEAKIIUSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEW JIEATEIBHOCTH HAa OCHOBE CaMOaHalW3a U
CaMOOILICHKH.

INPEJIMETHBIE PE3YJIBTATbBI
11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOGHHsSI Kypca «OOmas W HeopraHudeckas XUMHs)
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJICTABJICHUNH: O XHWMHUYECKOW COCTaBISIONIEH ECTECTBEHHO-
HAYYHOH KapTHHBI MHpa, POJM XUMHUH B TO3HAHWM SBJICHUH HPUPOABI, B (OPMHPOBAHUU
MBILUICHUST W KYJIbTYPhl JMYHOCTH, €€ (YHKIIMOHAJIHHOW TPaAMOTHOCTH, HEOOXOAMMOM IS
pelieHusT NPAaKTHYECKUX 3a7ad M SKOJOTMYEeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO U TIPUPOTHON CpeIe;

BJIAJICHUE CHCTEMOM XHWMHWYECKHX 3HAHUH, KOTOpPAsl BKJIOYAET: OCHOBOIIOJATraroIIne
MOHTHS (XUMUYECKUH DJIEMEHT, aTOM, U30TOT, S-, P-, d- ANEKTPOHHBIE OPOUTATH aTOMOB, HOH,
MOJIEKYJa, MOIb, MOJSPHBI OO0BEM, BAJICHTHOCTH, JJIEKTPOOTPHUIATEIHLHOCTh, CTENEHb
OKHCTICHUs, XUMHYECKass CBs3b (KOBaJIGHTHAs, WOHHAs, METAUTMYECKas, BOJIOPOIHAs),
KpUCTAJUIMYECKass  peIETKAa, TUIIBI ~XMMHYECKMX  pEakUHWid, pacTBOp,  DIJIEKTPOJIMUTHL,
HEAJIEKTPOJIUTHI, JIEKTPOIUTUYECKAsE JUCCOLMALNS, OKHUCIHUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHYECKOH  peaKIMHM, XHUMHYECKOE paBHOBECHE); TEOpUM W  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON JHccolranuu, nepuoauyeckui 3akoH J[. WM. MenngeneeBa, 3akoH
COXpPAaHCHUA MACChl BEHICCTB, 3aKOH COXPAaHCHHA W MPCBpAlICHUA SHCPIrUr NPU XUMHUUYCCKUX
pEaKIusax), 3aKOHOMEPHOCTH, CHMBOJUYECKHH S3bIK XHUMHH, MHPOBO33PEHUECKHE 3HAHUA,
JeXalue B OCHOBE IMOHMMaHUS MPUYMHHOCTH M CHUCTEMHOCTM XHUMHMUYECKHX SIBIICHUU,
(haKTOJIOTUUECKHE CBEJCHUS O CBOMCTBAaX, COCTaBe, MOTYyYEHUH U O€30IMacCHOM HCTOIb30BaHUHN
BaXKHEUIIINX HCOPraHNMYCCKUX BCIICCTB B 6BITy u HpaKTI/I‘IeCKOI\/’I JCATCIIBHOCTH YCJIOBCKA,

C(i)OpMHpOBaHHOCTI) yMeHPII)'I BBIABJIATE XapPaKTCPHBIC MMPU3HAKN HOHHTHﬁ, YCTaHAaBJIMBATH
UX B3aMMOCBA3b, HUCIOJb30BATh COOTBETCTBYIOIIME MOHSATHUS MPU OMUCAHUM HEOPTAaHUYECKUX
BEILECTB U UX MPEBPAILICHHUI;

C(l)OpMHpOBaHHOCTI) YMGHI/Ifl HCIIOJIB30BaTh XMMHNYECKYIO CHUMBOJIMKY JIA COCTAaBJICHUSA
dbopMyn BelIECTB W ypaBHEHUN XHWMHUYECKUX PEaKIUil, CHCTEMaTHYECKyl0 HOMEHKJIATypy
(IUPAC) u TpuBHaJbHBIE Ha3BaHHs OTJCIBbHBIX HEOPTaHUYECKHX BeIIeCTB (yrapHbIM Tas,



YIJICKUCHIBIA Ta3, aMMHUaK, TraméHas U3BECTb, HETalll€Has W3BECTb, IUTHEBAs COJA, NHUPUT H
JpyrHe);

c(OPMHPOBAHHOCTh YMEHUH ONpPEIENATh BAICHTHOCTD U CTETIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COEAMHEHUSAX PA3INYHOIO COCTAaBAa, BUJ XUMHUYECKON CBSI3U (KOBAJICHTHAs, HIOHHAS,
METaJUINYeCcKas, BOJOPO/HAs) B COCAMHEHUSX, THUI KPUCTAUIMYECKONW PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHAas, MOJIEKYJSIpHAsl, MOHHAs, METAJUIMYECKas), XapaKTep Cpeabl B BOIHBIX
pacTBOpaxX HEOPraHUYECKUX COCTUHECHUM;

c(OPMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAAJIC)KHOCTh HEOPraHMYECKUX BEIIECTB
II0 UX COCTaBY K ONpeAEIEHHOMY KJlacCy/TpyIle COeAMHEHUH (IPOCThIE BEIECTBA — METAJLIbI U
HEMETaJLIbl, OKCUIbI, OCHOBAHUS, KUCIOTHI, aM(pOTepHBIE TUAPOKCHIBI, COJIN);

c(OPMUPOBAHHOCTh YMEHUH pacCKphIBaTh CMBICT Tmepuoandeckoro 3akona J[. U.
MenpgeneeBa M JI€MOHCTPUPOBaTb €0  CUCTEMATHU3UPYIOILYIO, OOBACHUTEIbHYID U
IPOTHOCTUYECKYIO (PYHKLIUY;

c(OPMHPOBAHHOCTh ~YMEHHMH  XapaKTE€pPHU30BaTh AJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos [lepuonuueckoii cuctemMbl XUMHUECKUX AieMeHToB Jl. U.
MenpeneeBa, MCHONB3Ysl MOHATHS «S-, p-, d-2JIEKTPOHHBIE OPOUTAIM», «IHEPreTHUECKUE
YPOBHM», OOBACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBONCTB XHMHUYECKHX 3JIEMEHTOB U HX
COEMHEHUH MO nepuogaM U rpynnam Ilepuoguyeckoil cucteMbl XUMUYECKHUX AemMeHToB /1. U.
Menneneena;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepu30BaTh (OMUCHIBATH) OOLIME XUMHYECKUE
CBOMCTBA HEOPTaHWYECKUX BEIIECTB pA3JIUYHBIX KJIACCOB, IOATBEP)KIATh CYLIECTBOBAHHE
TEHETUYECKOM CBSI3M MEXJy HEOPraHWYeCKHMMM BEIECTBAMM C IIOMOIIBIO YPAaBHEHUH
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIH;

c(OPMHPOBAHHOCTh YMEHHS KJIAaCCU(PULUPOBATh XMMHUYECKHE DPEAKLUHU I10 Pa3IUYHbIM
OpU3HAaKaM (YUCIy W COCTaBy pEarupyrolux BeIIeCTB, TEIIOBOMY 3¢ (eKTy peakiuu,
M3MEHEHHUIO CTENICHEN OKUCIIEHMSI 3JIEMEHTOB, OOPAaTUMOCTH PEaKluy, Y4aCTUIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHHUI COCTABIISATh YpaBHEHUS peakUUi pa3Iu4HbIX THUIIOB, IOJHbIE
U COKpallléHHbIE YpaBHEHUS pPEeaKkUUi MOHHOTO OOMEHa, YUWThIBas YCIOBHs, IIPU KOTOPBIX 3TH
peakLuuy UIYT 10 KOHILA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAMUTH PEAKLUH, MOATBEPKAAIOIINE KayeCTBEHHBIN
COCTaB pA3JINYHBIX HEOPraHWYECKHUX BEIIECTB, pPACIO3HABATh ONBITHBIM IIyTEM HOHBI,
MIPUCYTCTBYIOIKE B BOJHBIX PACTBOpPaX HEOPTAHUUECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHUH pacKpbIBaTh CYHIHOCTh OKHCIUTEIBHO-BOCCTAaHOBHUTEIBHBIX
peakuuii oCpPeICTBOM COCTaBJICHMSI 3JIEKTPOHHOr0 OanaHca ATUX PeaKIuil;

c(OpMUPOBAHHOCTh YMEHUI 0OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3NuYHbIX (HAaKTOPOB; XapaKTep CMEIIEHUS XUMHYECKOTrO paBHOBECHS B 3aBUCHUMOCTH OT
BHeIHero Bo3neiicteus (npunuun Jle latense);

c(OpMUPOBAHHOCTh YMEHMM XapaKTepH30BaTb XMMHUYECKHE IIPOIECCHI, JEKallhe B
OCHOBE ITPOMBIIIJIEHHOTO MOJIYYE€HUs CEPHOM KHCIOThI, aMMHaKa, a Takke cHOPMHUPOBAHHOCTh
npecTaBieHuid 00 OOIIMX HAayYHBIX MPUHIMIIAX U IKOJOTHYECKUX IMpoOiieMax XMMUYECKOTro
IIPOU3BOJCTBA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYMCIEHUS C HCIOIb30BAHUEM TOHSTHUS
«MaccoBasi JI0Jisl BEILECTBA B PacTBOpe», OOBEMHBIX OTHOLIECHUH Ta30B IMPU XHUMHUYECKHUX
peaKIMAx, Macchl BellecTBAa WM 00BbEMA ra3oB MO0 M3BECTHOMY KOJMYECTBY BEIECTBa, Macce
Wi 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B pEaKkIMM BEIIECTB, TEIIOBOro 3¢ddexra peakuun Ha
OCHOBE 3aKOHOB COXPaHEHHsI MACCHI BEIECTB, IPEBPAILCHNS U COXPAHEHUS YHEPTUU;



c(hOopMUPOBAHHOCTh YMEHUH COONIOAATH MpaBUJIa MOJb30BAHHUS XUMHUYECKON MOCYAOH U
71a00paTOpHBIM 000PYIOBAaHHEM, a TAKXKE MTPaBUiIa OOpAIEHUS C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMH 110 BBIIIOJTHEHUIO JTA00PATOPHBIX XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBINOJHATH XUMHUYECKUN DKCHEPUMEHT
(paznmokeHue NEpOKCHIa BOJOPOAA B NPUCYTCTBHM KaTallM3aTopa, OMpEIeNIeHuE Cpelbl
pPacTBOPOB BEUIECTB C IMOMOIIBIO YHUBEPCATHHOIO MHIUKATOPA, BIUSHUE PA3IIMYHBIX (HaKTOPOB
Ha CKOPOCTh XMMHMYECKOW pEeaKlUH, PeaKIHd HOHHOTO OOMEHA, KaueCTBEHHBIEC PEaKIMH Ha
cynb(ar-, KapOoHaT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHHMSI, PEIICHUE SKCIIEPUMEHTAIbHBIX
3agau o TtemMam «Metamnely u «Hemeramibl») B COOTBETCTBMM C MpPaBUJIAMH TEXHHUKHU
0€30I1aCHOCTH MPH OOpAIIEHUH C BEIIECTBAMH U JIAOOPATOPHBIM 000pYIOBAHUEM, IIPEICTABIIATH
pe3ybTaThl XMMHYECKOTO SKCIepUMEHTa B (opMe 3aliCH YpaBHEHHH COOTBETCTBYIOIIMX
peakuii 1 GOpMyIHPOBATH BBIBOIBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHHM KPUTHYECKH aHAIU3UPOBATh XUMHYECKYI0 HH(OpMAIHUIO,
NOJy4aeMyl0 W3 pPa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOW KOMMYHHUKauuu, VHTepHET u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COONMIOaTh MpaBUiIa HKOJOTMYECKU IIeJIeCO00pa3HOro
MOBEICHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370POBbS U
OKpY’Kalolied MPUPOJHON Cpelbl, OCO3HABAaTh OMACHOCTH BO3JCHCTBHS Ha KHBBIC OPTaHU3MbI
OTIpeNIeIEHHBIX BEIIECTB, MOHUMast cMbIci mokasatens [1/IK, moscHaTe Ha mpumepax crocoOb!
YMEHbILIEHUS U TMPEJOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUS HA OPTaHU3M YelIOBEKa;

IUIsE 00yYaroIUXCsl ¢ OrPaHUYCHHBIMU BO3MOXKHOCTSIMU 370POBbS: YMEHHUE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MMO3HAHMUS BEIIECTB U XMMUYECCKHX SIBIICHUIA,

JUISL CIENbIX W CIA0OBUIMIIMX OOYyYarolIuXcsi: YMEHHE HCIIOIb30BaTh pelibedHo-
TOYCYHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anucu xuMmuyeckux Gopmyi.
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11 KUIIACC
OBLIASA U HEOPTAHNYECKAS XUMMUSA

Teopernueckne 0CHOBbI XUMHH

XuUMHUECKUH dreMeHT. AToM. Sapo aroma, H30TOINBL. DIEKTPOHHAs 000JIOUKA.
DHepreTuyeckue ypoBHHU, OJypOBHU. ATOMHBIE OpOUTaH, S-, p-, d- aneMeHTsl. OcoOeHHOCTH
pacrpeziesieHus: 3JIEKTPOHOB M0 OpOUTAISIM B aTOMaxX 3JIEMEHTOB IMEPBBIX YETBHIPEX MEPUOJIOB.
DJeKTpoHHas KOH(UTYpaLns aTOMOB.

Ilepnonnueckuit 3akoH u Ilepuommueckas cucrema XUMHYECKUX 3ieMeHToB [JI. U
MenpneneeBa. CBs3p nepuoguyeckoro 3akoHa U Ilepumoanyeckoil CHCTEMBl XUMHUYECKHX
snemeHToB JI. M. MenaeneeBa ¢ COBpEeMEHHOW TEOpUEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMU MIPOCTHIX U CIOXKHBIX BELIECTB
10 TpyNIaM U nepuojam. 3HaueHHEe NEPUOANUYECKOT0 3aKOHA B Pa3BUTHU HAYKU.

CrtpoeHue BellecTBa. XUMHUYECKass CBs3b. BUIbl XUMHUYECKOW CBs3M (KOBaJeHTHas
HEeNoJIsIpHasl W TOJSpHas, MOHHAs, MeTajndeckas). MexaHu3mbl 00pa30BaHMsS KOBaJCHTHOMN
XUMUYECKON CBA3M (OOMEHHBIN M JIOHOPHO-aKIenTOpHBIN). BogopoaHas cBs3s. BajaeHTHOCTD.
DneKTpooTpULaTeIbHOCTh. CTeneHb OKUCIeHNs. IOHbI: KAaTHOHBI U aHUOHBI.

BemiectBa MOJEKYISIPHOTO U HEMOJEKYIISIPHOIO CTPOCHHs. 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTBA. THUMbl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIETKH.

[TonsiTue o aucnepcHbIX cuctemMax. MICTUHHBIE U KOJUIOMAHBIE pacTBOpbL. MaccoBasi 10Jst
BEILECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHud. HomeHkiatypa HeopraHMYeCKHX
BEIIeCTB. [ eHeTHueckas CBS3b HEOPTaHWYECKUX BEIIECTB, MPUHAMICKAIUX K Pa3IUYHBIM
KJIacCaM.

Xumnueckass peakuus. Knaccupukanuss XMMHYECKHX peakluil B HEOpraHM4YecKol u
OpPraHMYECKON XMMHUU. 3aKOH COXPAHEHHS MACChl BELLECTB, 3aKOH COXPAHEHUS WU IIPEBPALICHUS
SHEPrUM NMPU XUMUYECKUX PEaKIUAX.

CkopocTh peakiuu, €€ 3aBHCUMOCTh OT pPa3M4yHbIX (QakTopoB. OOpaTUMble peakLUu.
XnMmuyeckoe paBHOBecHe. PakTOpbl, BIUAIOIME HA COCTOSHHE XMMHUYECKOTO PAaBHOBECHUS.
ITpunuun Jle [larense.

OnexTponuTnueckas aucconuanus. CuibHble M ciadble 37eKTpoauTsl. Cpena BOJIHBIX
pacTBOPOB BEIIECTB: KHUCIas, HEUTpabHas, IIET0YHAas.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCHEpUMEHTAJIBHBIE METOABl M3YYEHHUS BELIECTB M HX IPEBpAILEHUM: JAEMOHCTpalus
tabmun «llepuonuueckas cucrema xumudeckux snementoB Jl. M. MenzgeneeBa», u3ydyeHue
MoJiele KPUCTAJUIMYECKUX pelEToK, HaOJII0JAeHHEe | OINHCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OIBITOB (Pa3/IoKEHHE IEPOKCHAA BOJOPOJAa B MPUCYTCTBHM KaTalu3aTopa,
OIPECIIEHUE CPENbl PACTBOPOB BELIECTB C NOMOUIbIO YHHUBEPCAIBLHOIO MHIMKATOPA, pEaKkLuu
HMOHHOTO0 OOMeHa), MPOBEACHHE MPAKTUYeCKOH paboThl «BnusHue pa3nuyHbIX (HaKTOpOB Ha
CKOPOCTh XUMUYECKOU PEAKII.

Pacuérnrie 3amaun.



PacuéTel M0 ypaBHEHUSIM XMMHUYECKHUX PEAKLIUM, B TOM YUCJIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM TTOHSATHUSL «MAacCOBasi J0JIsl BEILIECTBAY.

Heopranuueckasi xumus

Hemerambl. Ilonoxkenne HemetraioB B Ilepuogmyeckoil cucCTeME XMMHUYECKUX
anementoB JI. M. MenaeneeBa u OCOOCHHOCTH CTpOCHHS aToMOB. (DU3HUYECKHE CBOHCTBA
HEMETAJUIOB. AJUTOTPONHSI HEMETAIIOB (Ha IpUMepe KUCIopoa, cepsl, hocdopa u yriaepoaa).

XVWMUYECKHE CBOWCTBA BAXKHEUIIMX HEMETAJUIOB (TaJOT€HOB, Cephl, a30Ta, ¢ocdopa,
yriaepojaa U KpeMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOACOAEPKAIIUX KUCIOT, BOJIOPOIHBIX
COCTMHCHUH).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Meransl. [lonoxenue merainos B [lepuogudeckoi cucteMe XUMHUYECKUX JIEMEHTOB /.
U. MenneneeBa. OcCOOEHHOCTH CTPOCHHUS 3JIEKTPOHHBIX 000JI0UEK aTOMOB MeTamioB. Obuiue
¢dusznveckue cpoiicTtBa MeTauioB. CIIaBbl METaUIOB. DJICKTPOXUMHUYCCKHH Psijl HANPsSKECHUN
METaJJIOB.

XUMHYECKHE CBOWMCTBA BAXKHEWUIIMX METAJIOB (HATPHUM, KaJdid, KajbIMd, MAarHUM,
ATIOMUHUM, IUHK, XpPOM, KeJle30, MeJlb) U UX COCTUHEHHIH.

OO6mue criocoOb! moay4YeHus: MeTauioB. [IpuMeHenne MeTaioB B ObITY U TEXHHKE.

OKCIEpUMEHTAIbHBIE METOJbl H3yYEHHUsS BEIIECTB M UMX NPEBPAIICHUN: HU3YYCHUE
KOJUIEKIIMA «MeTaJutbl W CIUIaBbI», OOpPa3I[OB HEMETA/UIOB, PCIICHUE AKCIEPHUMEHTAIBHBIX
3aja4, HaONIOJIeHWEe M  ONHCAaHUE JICMOHCTPALMOHHBIX M JaOOPAaTOPHBIX  OMBITOB
(B3auMoOJIeHiCTBHE THUAPOKCHIA aJIOMUHHUS C PACTBOPAMHM KHCIOT U IIENOYeH, KaueCTBEHHBIE
peaKIuu Ha KaTUOHBI METAJIIIOB).

Pacuérnbie 3amaun.

Pacuérbl maccel BemiecTBa WM 00bEMa Ta3oB MO HM3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Ui 00BEMY OJIHOTO M3 y4YacTBYIOIIMX B PEaKIMM BEUIECTB, pacué€Thl Macchl (00bEMA,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMHU, €CITH OJTHO U3 BEUIECTB UMEET IIPUMECH.

XuMHuS 4 )KU3Hb

Ponp xuMuu B o0ecniedeHrnr 9KOJOTHYECKON, YHEPTreTHUECKON 1 MUIIEBOM 0€30MacHOCTH,
pa3BUTUM MeauLMHbL. [loHSATHE O HayuyHBIX MeETOJaxX IIO3HAHMS BEIIECTB U XUMHUYECKUX
peaKuuii.

[IpeacraBnenuss 00 OOmMMX HAYYHBIX MPUHIMIAX [POMBIIIJICHHOTO TOJYYCHUS
BAYKHEUIIINX BEIIECTB.

YenoBek B MHUpE BEUIECTB M MaTEPHAIOB: BAKHEHIIME CTPOUTENbHBIE MaTepHalbl,
KOHCTPYKIIMOHHBIE MaTepUalibl, KPacKd, CTEKJIO, KepaMuKa, MaTepuaibl IJs DSJICKTPOHUKH,
HaHOMAaTEPHAJIbl, OPTAaHNYECKUE U MUHEPAIbHBIC yI0OPEHHUS.

XUMHS U 3]I0pOBbE YEJIOBEKA: MPaBWIIA HCIHOJIb30BAHUS JIEKAPCTBEHHBIX MPENapaToB,
npaBuiia 6€30MacHOTO UCIOIb30BaHMS MPENnapaToB OLITOBOM XUMHUHU B TIOBCETHEBHOM JKU3HH.

MexnpeameTHbIe CBSI3H.

Peanuzaius MeXIpeIMETHBIX CBA3€H MpU U3ydyeHUH OO0Iel M HEOPraHM4YeCKOW XUMUU B
11 xmacce ocyImiecTBIsSeTCS Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHIA,
TaK W MOHSTHUM, SBISIOUUXCS CUCTEMHBIMH JJIsi OTAENbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
KA.

OO0me ecTeCTBEHHO-HAyYHbIE TOHSATHSA: HAYYHBIM (akT, THUIOTE3a, 3aKOH, TEOpHs,
aHaNM3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  DKCIEPUMEHT,
MOJICIUPOBAHUE, U3BMEPEHUE, SBIICHUE.



O®uznka: Marepus, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W3OTOII,
pPaOaKTUBHOCTh, MOJICKYJa, SHEPTeTUYECKUI YPOBEHb, BEIECTBO, TEJNO, 00BEM, arperaTHOe
COCTOSTHUE BEIECTBA, PU3NUCCKUE BEIIMYUHBI U €IUHUIBI UX H3MEPEHUS, CKOPOCTbD.

buonorust: knetka, opraHu3M, JKocHcTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHu3Me.

['eorpadus: MuHepabl, TOPHBIE TOPOJIBI, TIOJIE3HBIE HCKOMIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHoMOTHS: XUMHYECKass  MPOMBIIIJICHHOCTB, METALTYpPTUs,  IPOU3BOJCTBO
CTPOUTENIbHBIX MaTepuasos, CEJIbCKOXO3SIICTBEHHOE MIPOU3BOJICTBO, MUIIeBast
MIPOMBIIIIEHHOCTh, (papMareBTUUECKasi MPOMBIIUIEHHOCTb, IPOU3BOACTBO KOCMETHYECKHX
MpernapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEPHUAJIOB, JCKTPOHHAS MPOMBIIIJICHHOCTS,
HaHOTEXHOJIOTHH.
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Ne
n/n

KosmuectBo
Tema ypoka 4acoB

Jdara nzyyeHus

IJIaH

Pa3nen 1. Teopernueckue ocHoBbI XuMun(134)

dakr

DJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejbHbIe pecypchl

1.1 Ctpoenue atomoB. [lepuoaudeckuii 3akon u [lepuoanyeckas cucrema xumudeckux 3j1eMenToB /1. . MenaeseeBa(34)

XUMHUYECKUH IEMEHT. ATOM. DJIEKTPOHHAs

1
KOH(UTypanus aTOMOB
Ilepuoanueckuii 3akoH u [leprnonanyeckas cucrema
XUMHYECKHX 2eMeHTOB JI. 1. MeHaeneeBa, ux 1

CBA3b C COBpeMeHHOﬁ Teopneﬁ CTPOCHHUA aTOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XUMUYECKHUX

3JIEMEHTOB U UX COEJAUHEHHUM 110 rpyImam u

nepuoiaM. 3HaueHHe NePUOJUIECKOTO 3aKOHA U 1
CHCTEMBI XUMHYECKHX d1eMeHTOB J[.1. MeHaeneeBa

B Pa3BUTHH HAYKHU

1.2 Crpoenue Bemecrsa. MHorooopasue Bemects (44)

06.09.2023

13.09.2023

20.09.2023

Crpoenue BenecTra. XMMHYECKast CBSA3b, €€ BUBL,
MeXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOM CBSI3H. 1
Bonoponnas cBs3b

BanenTtHoCcTh. DnekTpoorpuniarenbHocTs. CTeneHp
OKHCJIeHHU. BemnecTBa MOEKyIsIpHOTO U 1
HEMOJIEKYJISIPHOTO CTPOCHHUS

[TonsTre 0 AuCnepcHBIX cucTeMax. MicTuHHBbIC U
KOJUIOMIHBIC PACTBOPHI. MaccoBas J0JIs1 BEHICCTBA B 1
pacTBoOpe

27.09.2023

04.10.2023

11.10.2023




Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX
coeuHeHul. ['eHeTHUecKas CBsI3b HEOPraHUYECKUX
BEILIECTB, Pa3IMYHBIX KJIACCOB

18.10.2023

Knaccudukanmst XaMUYeCKUX peakiuii B
HEOPraHWYECKOW M OpraHnYeCcKOl XMMUU. 3aKOH
COXpaHEHMSI MAaCChI BELIECTB; 3aKOH COXPAHEHUS U
MIPEBPAIICHHS YHEPTUU TTPU XUMHUUECKUX PEAKIIUIX

Cxkopoctb peakiui. OOpaTuMble peaKiuu.
XUMHYECKOE paBHOBECHE

1.3.Xumuueckue peakunu(64)

25.10.2023

08.11.2023

10

[TpakTudeckas padora Ne 1. «BiaussHuE pa3TuIHBIX
($aKkTOpOB Ha CKOPOCTh XMMHYECKON PEaKIIHm»

15.11.2023

11

12

13

DnekTponauTrueckas auccoruanus. [lonstue o
BOZIopoAHOM ToKka3zatene (pH) pactBopa. Peakimu
HOHHOTO oOMeHa. ['uapon3 opraHu9ecKux 1
HCOPTaHNYCCKUX BCIICCTB
OKHUCTUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIUH.
[TonsiTrie 006 AMEKTPONIM3E PACIIIABOB M PACTBOPOB
coJseit

KonTtponbHas padora no pazneny «Teoperuueckue
OCHOBBI XHUMHUI»

22.11.2023

29.11.2023

06.12.2023

Pa3znen 2. Heoprannueckas xumusi(17 1)

2.1.Metamibi(64)

14

Mertamibl, ux nosnoxenue B [leprnoanyueckoit
cucteMme xuMmudeckux sneMeHToB J[. 1. MennaeneeBa
¥ 0COOCHHOCTH cTpoeHust aToMoB. OO01IHe
¢u3nveckre CBOMCTBA METAJIIOB

13.12.2023

15

CruiaBbl METAIJIOB. DJIEKTPOXUMUYECKUHN PSIT




HaIPSHKEHUN METaJIOB

20.12.2023

XUMHAYECKHE CBOMCTBA BAKHEHIIINX METAJIOB

16 (HaTpuit, Kajmﬁ, KaJIbIIUHA, MAarHU#, aTIOMUHUN) U UX 1 27122003
COCMHCHUI
17 XUMHYECKUE CBOMCTBA XpoMa, MEJU U UX |
COCIMHEHUN 10.01.2024
18 XUMHYeCKHEe CBOMCTBA IIMHKA, JKele3a U uX |
COCIMHEHUN 17.01.2024
19 [IpakTuyeckas padora Ne 2. "Pemenne 1
AKCIIEPUMEHTAIbHBIX 33/1a4 10 TeMe «MeTamib»" 24.01.2024
2.2.Hemeranabi(9 4)
Hemeramibl, ux nonoxenue B [leproauueckoi
20 cucteMe xuMudeckux sneMeHToB . M. MenaeneeBa 1
¥ 0COOCHHOCTHU CTPOCHHS aTOMOBI[ ) 31.01.2024
®u3nyecKue CBOMCTBa HEMETAIOB. AJUIOTPONHS
21 HEMETaJIOB (Ha MpUMEpPE KUCIOPOaa, CEPHI, 1
bochbopa y(mep(f’na) P P P 07.02.2024
2 XHUMHUYECKUE CBOMCTBA TAJIOI€HOB, CEPBI U UX |
COeTMHEHNN 14.02.2024
3 XuMHYecKue CBOMCTBA a30Ta, Ppochopa u ux |
COeTMHEHNN 21.02.2024
24 XUMHUYECKUE CBOMCTBA yIaepoaa, KpEMHUS U UX |
COEIMHEHU I 28.02.2024
75 [IpruMeHeHrne BaXKHEUIIINX HEMETAIIOB M UX |
COeTMHEHNN 06.03.2024
O06o01IeHre U cucTeMaTr3alis 3HaH|H 110 TeMe
26 «Hemertaiuibl». BeruucineHnus no ypaBHEHUAM 1 13.03.2024

XUMHYECKHUX PEAKINI U TEPMOXUMHUYECKUE PACUETHI




7 [Ipaktuyeckas padora Ne 3. «Pemenue 1
SKCIEPUMEHTAIBHBIX 3a7a4 1o Teme "Hemeraibr"» 20.03.2024
)3 KonTtponsHas pabora no Temam «MeTauibl» U 1
«Hewmeramnbi» 03.04.2024
‘ 2.3.CBsI3b HEOPTAaHMYECKMX U OPraHUYeCKUX BellecTB(24)
79 Heopranuueckue u opraHMyeCcKue KUCIOTHI. |
Heoprannueckue u OpraHn4ecKkue OCHOBAHUS 10.04.2024
AMoTepHbIe HEOpraHNYECKHE U OpraHYeCcKre
30 coeMHEeHUs. | 'eHeTnyeckast CBsI3b HEOPTraHUIECKUX 1 17.04.2004
Y OPraHUYECKUX BEILLECTB
‘ Paznen 3. Xumus u xu3nb(4 4)
Ponp xumuu B 00ecrieueHUN SKOJIOTHYCCKOM,
31 HHEPreTUUECKOM U NMUIIEBOM 0€3011acHOCTH, 1 24.04.2004
Pa3BUTUU MEIUIHBI
1 [IpencraBnenust 06 0OMKX HAYYHBIX PUHIUIAX |
MIPOMBIIIJIEHHOTO MOJIyY€HUs BaXKHEUIIINX BEIIECTB 01.05.2024
33 HTorosast KOHTpOJIBHAS paboTa 1 08.05.2024
34 XuMHUS U 310pOBbE yesnoBeka. YenoBek B Mupe |
BEILIECTB U MaTE€pPUAJIOB 15.05.2024
34
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 11 xnacc/ I'abpuensia O.C., OO1IECTBO C OrpaHUYEHHON
OTBETCTBEHHOCTHIO «JIPODAY; Akinoneproe obmecTBo «M31aTenbcTBO

«IIpocemenue»

METOANYECKHUE MATEPHUAJIBI J1JIS1 YUYUTEJIA
Xnmus. 10 kiacc.

Apuianckuii, benoxBocTtoB, benbHuiikas: JlugakTuueckue U AMarHoCTUYECKUE
Matepuaibl. bazoBblil U MOBBIIIEHHBIM YPOBHU"

Xumus. bazossiii yposens. 11 knacc. B. B. Epemuna, H. E. Ky3smenko, B. U.
Tepennna, A. A. Ipo3nosa, B. B. Jlynuna.

HUDPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCbI CETHU
NHTEPHET

https://resh.edu.ru/

https://uchi.ru/main

https://foxford.ru/

https://www.yaklass.ru/
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