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JIMYHOCTHBIE PE3YJBTATBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOyYalONIMMHUCSL TPOTPAMM CpPEIHEro oOLEero o0pa3oBaHusl (JMYHOCTHBIM,
METalpeIMETHBIM W NpeAMETHbIM). HayuyHo-mMeTonuyecko OCHOBOM — iis
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOTpaMM CPEIHEro OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTAaTOB OCBOCHHS NpeIMeTa «XHUMHs» Ha YPOBHE CPEIHEro
o01miero o0pa3oBaHMsI BBIJICICHBI CICAYIOMIUE COCTABIISIONINE:

OCO3HAaHHUE OOYYAIOUIMMUCS POCCUICKOW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOTIPEIEIICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JMYHOCTU HAa OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIMXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIHUMHU LEIOCTHOU
CUCTEME XMMHUYECKOTro 00pa3oBaHMsl;

HaJIM4MEe MPABOCO3HAHUS HKOJIOTMYECKON KYJIbTYphl U CIOCOOHOCTH CTAaBHUTh
LEIN U CTPOUTH KU3HEHHBIC IJIAHBI.

JInyHOCTHBIE peE3yNbTaThl OCBOCHUS MpeaMeTra «XHUMHS» JOCTUTalOTCS B
€IMHCTBE Y4YeOHOM UM BOCHUTATEIBHOW JEATEIBHOCTH B COOTBETCTBUHU C
I'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIECHHOCTSIMU
U HaeaaMUd POCCUHCKOr0 TPa)KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOPMaMM Y TpPaBWIAMH  TOBEJIEHUSA,  CIOCOOCTBYIOUIMMH  Mpoleccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHHUS JIMYHOCTHU
oOydJarommxcs.

JIM4HOCTHBIE pEe3yNbTaThl OCBOEHUA TMpeaMeTa «XHUMHUS»  OTpaKaroT
c(OPMHPOBAHHOCTh OIbITA MO3HABATEIBHON M MPAKTUYECKOW JEATEIbHOCTH
OoOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YHUCIE B
YacTHu:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAaHMs 00YYaIOIUMUCA CBOMX KOHCTUTYLIMOHHBIX MpPaB U 00s13aHHOCTE,
YBaKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUSI O COLUMAIBHBIX HOpPMax W MpaBUIaAX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JAEATENBHOCTH TNPHU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUM YYEOHBIX U MMO3HABATENIbHBIX 3aj]1ay, BBITIOJIHEHUU
XUMHUUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHWBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHBIX BUJIOB YY€OHOU ACSITEIBHOCTH;



2) NIaTPUOTHYECKOT0 BOCTIUTAHMS:

[IEHHOCTHOTO OTHOILIEHUSI K WCTOPUYECKOMY M HAy4YHOMY HaCJEIUI0
OTE€UYCCTBECHHOMN XHMUM;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
NPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTHXKEHHUSI HAyKU €CTh pe3yibTaT
JUTNTEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAILHBIX  ITOUCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca M T[O3HABaTEIbHBIX MOTHUBOB B TMOJYYECHUU U TOCIEAYIOIIEM
aHanu3e UH(POpMaIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOU
XUMUH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OIICHUBATh CUTYAllUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJEHHWE U TMOCTYIKH CBOMX TOBAPHUILEH C
MO3UIIMN HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHWE TMOCJEACTBUNA 3THUX
MOCTYTKOB;

4) popMupoBaHNs KyJIbTYPbI 310POBbSI:

MOHMMAHUSl LIEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOI'O OTHOIIECHHS K COOCTBEHHOMY (DHU3MUYECKOMY U
MICUXUYECKOMY 30POBBIO;

COOJIIOJIeHUsT TIpaBWJI O€30MacHOr0 OOpalleHusi ¢ BelleCTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

MOHMMAHUSl LEHHOCTH TIPaBUJl HHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCIEACTBUN W HEMPUATHS BPEIHBIX MPUBBIYEK (YHOTpeOICHUS
QJIKOTOJIs, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOr0 BOCIIMTAHMSI:

KOMMYHUKATUBHONM  KOMIIETEHTHOCTH B  y4eOHO-HCCIeq0BaTeNbCKOM
JIEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M APYrUX BHJAX
JEATEIIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE Y4YaCTHE B PEIICHUH MPAKTUYECKUX 3a/ad
COI[MAILHOM HAMPaBJICEHHOCTH (B paMKax CBOEIo Kjacca, IIKOJbI);

HWHTEpeca K MPaKTUUEeCKOMY M3YyYEeHHUI0 Mpodeccuil pa3inyHOTO pojia, B TOM
YHUCJIE HA OCHOBE MIPUMEHEHUS TPEAMETHBIX 3HAHUI 110 XUMHUHU;

YBaXKEHHUS K TPYAY, JIOJAM TPyJa U Pe3ybTaTaM TPYAOBOU IESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHUIYAJIbHOW TPACKTOPUU
oOpazoBaHus, Oyaymiedl mpodeccur U peaau3aliud COOCTBEHHBIX >KU3HEHHBIX
IJJAHOB C YYETOM JIMUHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHHU, HHTEPECOB U
oTpeOHOCTEH 00IIeCTBa;



6) 3K0JI0rM4eCcKOro BOCIIUTAHMSA

HKOJIOTUYECKU 1I€TIECOOOPA3HOTO OTHOILICHHS K MPUPOJIE, KaK HCTOUYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MJIC;

MOHUMAaHUsl TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEM, BIUSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbHON CPEbI;

OCO3HAHMUSI HEOOXOAUMOCTH HCIIOJIb30BAHUA JOCTHKEHUW XUMHM  JUIS
pELIEHHs] BOINPOCOB PALIMOHATILHOTO PHUPOIOIIOIb30BAHNUS;

AKTUBHOTO HENPUATHUS JICUCTBUW, NPUHOCIUIMX BpEIl OKPYKAKOUIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U NMPEIOTBPALIATh HX;

HaJIM4YMs PA3BUTOrO IKOJIOTMYECKOTr0 MBIIUICHHS], SKOJIOTHYECKON KYIbTYpHI,
OIbITa NEeATEIbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHOU
MPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSTH HJICOJIOTHUU
xemogoOuu;

7) HUEHHOCTH HAYYHOI'0 NO3HAHMS:

c()OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAaHUsl CHeUUPUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJid B
(OpMHpPOBAaHNUN PALMOHATIBHOTO HAYYHOT'O MBIIUIEHUS, CO3/IaHUU IIEJIOCTHOTO
IIPEACTaBICHUS 00 OKpPY>KAIOUIEM MHUpE KaK O €IMHCTBE MPHUPOJbI U YEJIOBEKA, B
MO3HAHUU TPUPOJIHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJeM COXpaHEHUs
MPUPOITHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
UMBUJIM3ALMK: B €€ TyMaHUCTUYECKOM HAIpaBICHHOCTH M Ba)XXHOW poOiHM B
CO3JaHUM HOBOM 0a3bl MaT€pUaAIbHOU KYJbTYphI, PEIICHUH I100aIbHBIX IpoOsieM
YCTOMUYHUBOTO PA3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUECKOU, MUILIEBON U
HKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTUH MEIUIMHBI, OOECHEUYEHUU YCIIOBUMN
YCHEIIHOTO0 TpyJa W HKOJOTMYECKH KOMMPOPTHOM IKU3HU KaXKIOrO YjeHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: [OHUMAHHA CYIIHOCTH METOJOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIOJIb30BATh
MOJIy4aeMbl€ 3HAHUS JJIsl aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIETO MUpA U
MPOUCXOMSIINUX B HEM U3MEHEHH, YMEHHUS J1eJ1aTh 000CHOBAHHBIE 3AKIIOYEHUS Ha
OCHOBE HayyHbIX (DaKTOB M HMEIOUIMXCS JaHHBIX C LEJIbI0 TMOJyYEHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus MpoOJIeM B peabHBIX KU3HEHHBIX CUTYAIIUSX;

MHTEpeca K O3HAHUIO U UCCIIEA0BATENbCKON I€ATEIbHOCTH;



TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIIOJyYEHHIO HOBBIX 3HAaHUN 10 XUMUU B
COOTBETCTBHHU C KU3HEHHBIMH ITOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSM TpyJa B pa3lIMyHbIX cepax mpodeccuoHaTbHON

NEATEIIBHOCTH.
METANIPEAMETHBIE PE3YJIBTATBI

MeramnpeamMeTHble pe3yibTaThl OCBOCHHS y4EOHOTO MpeaMeTa «XUMus» Ha
YPOBHE CpeaHero oouiero 06pa3oBaHus BKIIOYAIOT:

3HaYuMble A1 (OPMHUPOBAHHA  MHUPOBO33pEHHUS  OOy4arouImxcs
MEXIUCHUIUTMHAPHBIE (MEXKIIPEAMETHbIE) OOLICHAYYHBIE TOHATHUS, OTPaKaoIIne
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOI0B TO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
IPOLECC, CUCTEMA, HAYYHBIA (DAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCClIeIOBaHNEe, HAOI0IeHUE, U3MEPEHNE, SKCIIEPUMEHT U APYTHE);

yYHHUBEpCaJbHbIe y4eOHBIC NEHCTBUS (IMO3HABATENbHbIC, KOMMYHUKATHBHEIE,

pEryJsiTUBHBIC), o0ecreunBaroIIne dbopmupoBaHue GbyHKIIMOHATBHON
I'PaMOTHOCTH M COITMATBLHOM KOMIETEHIIMN 00y4YaroInXCs;
CIIOCOOHOCTD oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIC

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4EeOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHON MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMH M  PETYJISTUBHBIMH
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMHU Y4eOHbIMU NMo3HABaTeJbHbIMH
JelCTBUSIMM:

1) 6a30Bble JJOruvyeckKue JaeMcTBUsI:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPEAEHATh LENH JESITEIbHOCTH, 3aJaBas MapaMmMeTpbl U KPUTEPUH HX
JIOCTUKEHUS, COOTHOCHUTD PE3YJIbTAThI ACSITEIbHOCTH C TOCTABJICHHBIMU LIEJISIMU;

HCTIOJIb30BaTh MPU OCBOCHUM 3HAHWM MPUEMBI JIOTUYECKOTO MBIIUIEHUS —
BBIICJIATh XapPaKTEPHBIC MPU3HAKUA TMOHSATHUH W YCTAHABJIMBATh MX B3aWMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIME MOHSTHS JJIsI OOBSICHEHUS OTJEIbHBIX (PaKTOB U
SIBIICHU;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs KJIAacCHU(PHUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIIHI;

YCTAHABIMBATh IMPUYUHHO-CICICTBEHHBIC CBA3M MEXAY H3y4aeMbIMHU
SIBIICHUSIMU,



CTPOUTH JIOTUYECKUE pacCykAeHUs (MHIYKTHBHBIC, JCAYKTUBHBIE, IIO
aHaJIOTWH), BBIABIATH 3aKOHOMEPHOCTH M TMPOTHBOPEUYHS B PACCMATPHUBAEMBIX
SBIICHUSX, (DOPMYIHPOBATH BHIBOABI U 3aKIIOUCHHUS,;

MPUMEHSTH B MPOIECCE NMO3HAHUS, UCIIOJIb3yEMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPA3OBHIBATH MOJIENIbHBIE TIPE/ICTABIICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHUYeckas ¢GopMyla, YypaBHEHHE XUMHYECKON
peakuuu — MpH PEIIeHWH YYEOHBIX IMMO3HABATEIbHBIX W TMPAKTUYECKUX 3ajad,
NPUMEHSTh Ha3BaHHbIE MOJICJIbHBIC TIPEJICTABIICHUS ISl BHISABICHUS XapaKTEPHBIX
MPU3HAKOB U3yYaeMbIX BEIIECTB M XUMUYECKHUX PEaKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIa/IeTh OCHOBAaMH METOJIOB HAYYHOTO IMO3HAHUS BEIIECTB U XUMHYECKHX
peaxkuuu;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIIEA0BaHUs, UCIIOIb30BaTh IIOCTABICHHbBIE
U CaMOCTOSATEIbHO CQOPMYJIUPOBAHHBIE BOMNPOCHl B KauecTBE HMHCTPYMEHTA
MO3HAHMUS U OCHOBBI JUIsI (DOPMHPOBAHUS THUIIOTE3BI MO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYXJICHUN;

BJIQ/IETh HABBIKAMH CAMOCTOSITENIbHOTO TUIAHMPOBAHHS W  TPOBEICHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
npolecca, CaMOCTOSATENbHO IPOrHO3UPOBATH €ro pe3ysbTaT, (OopMYyIUpOBATH
000O0IIeHHS ¥ BBIBOABI OTHOCUTEIHLHO IOCTOBEPHOCTH PE3YIbTATOB UCCIIETOBAHUS,
COCTABJISITh OOOCHOBAHHBIA OTUET O MPOJAEIIaHHON padoTe;

npuoOpeTaTh OINBIT YYEHWYECKOM HCCIEeNOBAaTENIbCKOW U MPOEKTHOU
JESTEIIbHOCTH, MPOSBIATH CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIbHOMY
NOUCKY METOJIOB PpELICHUS TNPAaKTUYECKUX 3a4ad, NPUMEHEHHUIO pPa3IUYHBIX
METO/IOB TIO3HAHU.

3) pabora ¢ uHpopmMaumeii:

OPUEHTHPOBAThCSI B PAa3JIMYHbIX HCTOYHUKAX HH(popMauuu (Hay4yHO-
NOMYJIsSIpHAasl JUTepaTypa XMMHYECKOTO COJIEp)KaHus, CIpPaBOYHBIE IOCOOus,
pecypcbl MHTEpHeTa), aHaIu3upoBaTh MH(DOPMALMIO Pa3IMYHBIX BUAOB U (opM
IpeICTaBICHHUS, KPUTHYECKU OILICHUBATH e JOCTOBEPHOCTH u
HEMPOTHUBOPEYHBOCTH;

(GbopMyIupoBaTh 3aMpoChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orbope wmHbOpPMAIIMU, HEOOXOAUMOM JUIS BBINOJHEHUS YYEOHBIX 3aaad
OIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HCIOJIB30BAaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHM U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMANbHYIO  (GOpMYy  TNpEACTABICHUS
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U JPYTHE);

UCTIONb30BaTh HAYYHBIA S3IK B KadecTBe CpeACTBa mpu paboTe ¢
XUMUYECKON uH(pOpMaIMell: NPUMEHATh MEXIpeAMETHbIe ((Dusuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYyITbl, a00peBUATYPHI, HOMEHKIIATYPY;



WCIIOJI30BaTh W MPeoOpa3oBhIBATh 3HAKOBO-CHMBOJUYECKHE CpEACTBA
HarJIsiAHOCTH.

OBJiaieHne YHUBEPCAIbHBIMI KOMMYHHMKATHBHBIMM J1€/iCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCY>KJIaeMOI TeMbl B XOJIe AMAJIOTa W/UIU
JUCKYCCUHU,  BBICKa3bIBaTh  WjaeH, (GOPMYJIUPOBATbH CBOM  MPEJIOKEHUS
OTHOCHUTEJILHO BBIMOJHEHHS TPEAJIOAKEHHON 3a/1a4H;

BBICTYIIaTh C MPE3CHTAIlMEN pe3yibTaTOB MO3HABATEIBHON JESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENLHO WJIM COBMECTHO CO CBEPCTHUKAMU MIPH BBHIMOJTHEHUU
XUMHUYECKOTO KCIEPUMEHTa, MPAKTUYECKOM pabOThl IO MCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, pealn3alud y4eOHOro npoekra u (hopmMyaupoBaTh BHIBOJIbI
MO0 pe3yJibTaTaM MPOBEIEHHBIX HCCIEAOBAaHUN MYyTEM COTJIACOBAHUS MO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

OBJiaieHne YHUBEPCAIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBIISITh CBOIO IO3HABATEIBHYIO
NeATEIbHOCTh, ONpenesnsid €€ Leaud M 3aJauyd, KOHTPOJIHMPOBAaTH U IO MEpe
HEOOXOJIMMOCTH KOPPEKTHPOBATh Ipe/jlaraéMblii aJIrOpUTM JAEUCTBUI IpHU
BBITIOJTHEHUU Y4YE€OHBIX U HCCIENOBATEIbCKUX 3aJ]a4y, BbIOMpaTh Haubosee
b dEeKTUBHBIN CcrOcO0 MX pemieHus ¢ y4ETOM TMOJyYeHHs HOBBIX 3HAHUM O
BEILIECTBAX U XUMUYECKHUX PEAKIIUSX;

OCYUIECTBJISITh CAMOKOHTPOJIb CBOEH JIEATEILHOCTH Ha OCHOBE CaMOAHAIM3a
Y CAMOOLICHKH.

1. PeryasiTuBHBIC YHUBEPCAJbHbIC YUeOHbIC el CTBUSA

BBITyCKHHUK HAYIHUTCS:

— CAMOCTOSITEIBHO ONPENEIATh UEH, 33aBaTh NapaMeTPbl

U KPUTEPUH, 110 KOTOPHIM MOKHO ONPEIENINUTh, UTO LIeb JOCTUTHYTA;
— OLICHMBATh BO3MOXHbBIE IOCIIEACTBUS JOCTUKEHUS IOCTaBICHHON
LEJIU B JESATEIIbHOCTH, COOCTBEHHOM KU3HU U )KU3HU

OKPY>KaIOILKX JIt0JIeH, OCHOBBIBASICh Ha COOOpaXEHUIX

ATUKU U MOPAJIH;

— CTaBUTH U GOPMYJIHPOBATH COOCTBEHHBIE 3a7a4i B 00pa30BaTEIIbHON
JIESITEIbHOCTH U B KU3HEHHBIX CUTYAIHIX;

— OIICHUBATh PECYPCHI, B TOM YHCIIC BPeMsl U ApyTrue HeMaTepruaabHbIe
pecypchl, HEOOXOAUMBIE JIJIS1 TOCTHXKEHHUS TTOCTaBIICHHOU

paHee 1eu;

— BBIOWpATh MyTh JOCTH)KCHUS 1IEJIH, TUTAHUPOBATh PEIICHNE
MOCTaBIICHHBIX 33/1a4, ONTUMU3UPYS MaTepUaIbHbIC U HEeMaTepHUAIbHbIC
3aTparsl;

— OPraHu30BBIBaTH YP(HEKTUBHBIN MMOMCK PECYPCOB, HEOOXOUMBIX
JUISL TOCTUKEHUSI TIOCTaBJICHHOM 11eMH;

— COMOCTABJIATH MOJTYYESHHBIN pe3ybTaT AesITeIbHOCTH C
ITOCTABJIEHHOW 3apaHee LEIbIO.

2. [lo3HaBaTe/ibHbIE YHMBePCAJIbHbIE YUeOHbIe el CTBUS



BbIIyCKHUK Hay4dnTCS:
— HCKaTh U HaXOAUTh 000OILEHHBIE CIIOCOOBI PELLIEHUS 3ajad,
B TOM YHCJIE€ OCYIIECTBIIATh Pa3BEPHYTHI HH(POPMALIMOHHBIN
IIOUCK U CTaBUTh HAa €T0 OCHOBE HOBBIE (YUEOHbIE U TI03HABATEIIBHBIC)
3a/1a4u;
— KPUTUYECKH OLIEHUBATh U UHTEPIPETUPOBATH HHPOPMALUIO
C pa3HbIX MO3UIMH, paclo3HaBaTh U (PUKCUPOBATH MPOTUBOPEUHNS
B UH(OPMAIIMOHHBIX UCTOUYHUKAX;
— UCIIOJIB30BATh PA3JIUYHBIE MOJIEIIBHO-CXEMATUYECKNE
CpPEeACTBa AJIsl IPEACTABJIEHUS CYIIIECTBEHHBIX CBSI3€M U OTHOLICHU,
a TaKKe MPOTUBOPEUHiL, BEIIBICHHBIX B MH()OPMAIIMOHHBIX
VMCTOYHUKAX;
— HAXOJUThb U NPUBOJUTH KPUTUUECKUE APIYMEHTBI B OTHOLICHUH
JEUCTBUN U CYXIEHUU APYroro; CONEPXKATEIbHO OTHOCHUTBCSA K KPUTUYECKUM
3aMEUYaHUsIM B OTHOILIEHUU COOCTBEHHOIO
CYXJICHMsI, paCCMAaTPUBATh UX KaK peCypc COOCTBEHHOI'O Pa3BUTHS;
— BBIXOJUTH 3@ paMKU y4eOHOI0 MpeIMeTa U OCYIECTBIISTh
L[E€JICHAIIPABJICHHBIN IIOUCK BO3MOKHOCTH IIUPOKOIO IEPEHOCcA
CPEICTB U CIIOCOOOB JIEHCTBUS;
— BBICTPaNBaTh UHAUBUAYAIbHYIO 00pa30BaTENIbHYIO TPAEKTOPHUIO,
YUUTBIBAsA OTPAHUYEHUS CO CTOPOHBI APYTUX YYaCTHUKOB
Y PECYPCHBIE OTPAHUYECHUS;
— MEHATH U YJECPKUBATH PA3HBIE ITO3UIINH B ITO3HABATEIbHON
NEATEIBHOCTH.
3. KomMyHHKaTHBHbIC YHUBEPCAJIbHbIC y4eOHbIE 1eiiCTBUSA
BrIIycKHUK Hay4dnTCS:
— OCYILECTBJIATH ACIOBYI0 KOMMYHMKAILIMIO KaK CO CBEPCTHUKAMM,
TaK 1 CO B3pOCJIBbIMU (Kak BHYTpU 00pa30BaTeIbHOMN
OpraHu3alliy, TaK U 3a ee MpeaesaMu), Moa0upaTh NapTHEPOB
JUISL I€JI0BOM KOMMYHUKALIMHU, UCXO/IS U3 COOOPaKEHUH pe3ynbTaTUBHOCTH
B3aUMOJCHCTBHS, a HE JIMUHBIX CUMIIATH;
— MPH OCYILLECTBICHUH IPYIIOBON pabOThI ObITh KaK PyKOBOJUTEIIEM,
TaK U 4WIEHOM KOMaH/Ibl B Pa3HbIX pOJIAX (T€HEepaTop
ujei, KpUTHK, UCTIOJTHUTENb, BBICTYNAOIIUN, SKCIIEPT U T. 1.);
— KOOPAVHUPOBATH U BHIMIOJIHATH padOTy B YCIOBUAX PEATBHOIO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOJIEHCTBHS;
— Pa3BEPHYTO, JIOTUYHO Y TOYHO U3JIaraTh CBOKO TOUKY 3PEHUS
C MCTOJIb30BaHUEM a/IEKBATHBIX (YCTHBIX M MUCbMEHHBIX)
A3bIKOBBIX CPEJICTB;
— pacno3HaBaTh KOH()IUKTOTEHHbIE CUTYallUU U TPEJOTBpaIlaTh
KOH(JIMKTHI 0 UX aKTUBHOM (ha3bl, BHICTPAUBATH JEIIOBYIO
¥ 00pa30BaTeNbHYI0 KOMMYHUKALMIO, U30€erast TMYHOCTHBIX
OLICHOYHBIX CYKJICHUM.

[TpenMeTHble pe3ynbTaThl OCBOCHHS Kypca «OOmas U HeopraHuyeckas
XUMHS OTPaXKaroT:



cOPMHPOBAHHOCTh  MPEACTABICHUN: O XHUMHYECKOW COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpA, POJIM XUMHUU B TIO3HAHUU SIBICHHM
OpupoAsl, B (QOPMUPOBAHMM MBINUIEHHS W  KYJbTYpbl JIMYHOCTH, €€
(GyHKIHMOHATBHOM TPaMOTHOCTH, HEOOXOIMMOM AJI pEIICHUS TPAKTUYECKUX 3a1ad
U DKOJIOTHYECKHM OOOCHOBAHHOI'O OTHOILIEHHS K CBOEMY 3J0POBBIO U MPUPOIHOU
cpene;

BJIAJCHUE  CHUCTEMOM  XUMUYECKHX  3HAHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIINE TOHATUS (XMMHYCCKUIM 3JIEMEHT, aToM, u3ortom, S-, p-, d-
AJIIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJSIPHBIM OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, CTEIIEHb OKUCIEHUS, XUMUYECKasi CBS3b
(KOoBaJIeHTHAas, MOHHAsI, METAILIMYECKAs, BOAOPOAHAS ), KPUCTAIIIMYECKAsl pEIIETKA,
TUIBI ~ XMMHUYECKHX  pPEAKUUH, pacTBOp, JJIEKTPOJUTHI,  HEAIEKTPOIUTHI,
NIEKTPOJIUTUYECKAsT JUCCOLMAIUS, OKHUCIMTENb, BOCCTAHOBUTEIb, CKOPOCTH
XMMHUYECKON peaklMH, XUMHUYECKOE DPABHOBECHE); TEOPHUH M 3aKOHBI (TEOpHs
AIEKTPOJUTHYECKON Juccolmannu, nepuoanueckuii 3akon JI. M. Menneneesa,
3aKOH COXPaHEHHUsl MacChl BEILECTB, 3aKOH COXPAHEHUsS U MPEBPAILECHUS YHEPTUU
P XUMUYECKHUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHHA SA3BIK XUMHH,
MHUPOBO33PEHUYECKNE 3HAHUSA, JIEKAUIME B OCHOBE IOHMMAaHUS INPUYUHHOCTH U
CUCTEMHOCTH XUMHYECKHX SIBICHUN, (PAKTOJIOTMYECKUE CBEJIECHUS O CBOMCTBaX,
COCTaBE, MOJIYYEHUH U 0€30M1aCHOM HCIOJIb30BAHUH BAXXKHEHIINX HEOPTraHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOH IESITEIIbHOCTH YEJIOBEKA,

c(hOpMHPOBAHHOCTh YMEHUM BBISBISATh XapaKTEPHbIEC TMPU3HAKU TOHSITHH,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME IOHITUS NPHU
ONMCAHUM HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHUI;

c(OpPMHPOBAHHOCTh YMEHUW HCIHOJIb30BaTh XMMHYECKYI0 CHMBOJIUKY IS
coctaBieHuss (OpMyJ BEIIECTB M  YPAaBHEHHM  XMMHYECKUX  pPEAKIUH,
cuctematudeckyto HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTIAEITBHBIX
HEOPraHUYECKUX BellecTB (yrapHblii ra3, YIJIEKUCIBIM Ta3, aMMHakK, raméHas
U3BECTh, HETalIEHasl U3BECTh, MUTHEBAS CO/IA, MUPUT U IPYTHUE);

c(OpPMHPOBAHHOCTh YMEHUH OINPEAENIATh BaJEHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHMSIX Pa3JIMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBSI3U (KOBaJICHTHAsI, MOHHAs, METAJUIMYECKasi, BOJAOPOHAS) B COCUHEHMSIX, THUII
KPUCTAJUTMYECKON PEHETKH KOHKPETHOTO BeIecTBa (aTOMHasi, MOJIEKYJsIpHas,
WOHHAs!, METAJUTMYECKas), XapakTep cpeibl B BOAHBIX pacTBOpPaX HEOPTraHUYECKUX
COCIUHECHUM,

c(OpMUPOBAHHOCTD YMEHUI YCTaHaBJINBATh MPUHAJJIEKHOCTh
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpeneIHHOMY KJacCy/TpyIe
COEIMHEHUU (MPOCTBIE BEIIECTBA — METAJUIBI U HEMETAJUIbI, OKCUAbI, OCHOBAHUS,
KHUCIIOThI, aM()OTEPHbIE TUAPOKCUIBI, COJH);



c(hOpMHPOBAHHOCTh YMEHHUM PACKPBIBATh CMBICI MEPUOANIECKOro 3aKkoHa [1.
N. MenneneeBa u 1eMOHCTPUPOBATH €0 CHCTEMATH3UPYIONIYIO, OOBSICHUTEIHHYIO
Y TIPOTHOCTHYECKYIO (DYHKITUH;

cOpPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cucTeMbl
xumudeckux snemeHToB JI. M. MennueneeBa, WCIONb3ysd NOHATHA «S-, P-, O-
AIEKTPOHHBIE opOuTtanmy, «IHEPreTUYECKUE YPOBHIY, OOBSICHATD
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHX 3JIEMEHTOB U MUX COEAMHEHUN
1o nepuoAaM u rpynnam llepuoanueckoit cuctemMbl XUMUYECKHX 35ieMeHTOB [1. H.
Menneneena;

chOPMHPOBAHHOCT, YMEHHUW  XapaKTepu30BaTh (OMHUCHIBATH)  OOIIHE
XAMHUYECKHME CBOWMCTBA HEOPraHWYECKHWX  BEIIECTB  PA3JIMYHBIX  KJIIACCOB,
MOATBEPKAATh CYLIECTBOBAHUE T€HETUYECKOM CBS3UM MEXIYy HEOPraHUYECKUMHU
BEIIECTBAMHU C [IOMOIIBIO YPABHEHUN COOTBETCTBYIOLIMX XMMUYECKUX PEAKIIUN;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(DUIIMPOBATH XUMHUYECKHE PEAKIUU T10
pa3IMYHBIM TIpU3HAKaM (YUCIYy U COCTaBY pEarvpyrolnx BEIIECTB, TEIJIOBOMY
ahdekTy peakinu, U3MEHEHHUIO CTEIECHEW OKHUCIICHHS DJIEMEHTOB, 0OpaTUMOCTH
peaKkIfy, YIacTHIO KaTaau3aTropa);

c(hOpMHPOBAHHOCTh YMEHUN COCTaBJISATh YpPaBHEHHUS PEaKUUN pPa3IHUUHBIX
TUIIOB, TIOJIHBIE U COKpAIIEHHBIC YPaBHEHUS peaKIuii HOHHOTO OOMEHa, YUUThIBas
YCJIOBHUSI, TPU KOTOPBIX 3TU PEAKIUU UAYT A0 KOHIA;

c(OPMHUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, TMOJITBEPKIAIOIIIE
KAQ4ECTBEHHBI COCTaB pPAa3JIMYHbIX HEOPraHWYECKHUX BEIIECTB, pPAaCIO3HABATH
ONBITHBIM ITYTEM MOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPraHUYECKUX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHH pPaCKpbIBaTh CYIIHOCTb  OKHCJIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEIACTBOM COCTABJICHHS AJIEKTPOHHOTO OajaHca
ATUX PEaAKIIUM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSACHITH 3aBUCUMOCTh CKOPOCTU XUMUYECKOU
peaKIuu OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUSI XUMUUECKOTO PABHOBECHS
B 3aBUCMMOCTH OT BHEIIHEro Bo3aencTus (npunuun Jle larense);

chOpPMHPOBAHHOCTh YMEHUW XapaKTEepPU30BaTh XWMUYECKHE TIPOIECCHI,
JIe)KAIME B OCHOBE MPOMBIIUIEHHOIO ITOJIYYEHUsI CEPHOM KHCIJIOTHI, aMMHAKa, a
Takke C(POPMHUPOBAHHOCTH TPEACTaBICHUM OO0 OONIMX HAYYHBIX MPUHIUIAX U
HKOJIOTUYECKUX MTPOoOIeMax XMMHUUYECKOTO ITPOU3BO/ICTBA;

c(hOpPMHPOBAHHOCTh YMEHHUI TPOBOJUTH BBIYHCICHUS C HCIOJIH30BAHUEM
TIOHSTHUSL «MaccoBasi JIOJsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIECHUN Ta30B
IPU XUMHYECKUX PEAKIIUSIX, MacChl BEIIECTBA WM 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O0BEMY OJIHOTO M3 YYACTBYIOIIUX B PEAKIUU
BEILIECTB, TEIIOBOTO 3((deKTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHHSI MAacChI
BEIIECTB, IPEBPALLCHUS U COXPAHEHUS SHEPTUU;



c(OpMUPOBAHHOCTh YMEHUI COOMIOAATH MpPaBUiia MOJIb30BAHUS XUMHUECKON
nocyAod M JabopaTopHBIM O0OpYyJOBaHMEM, a TaKXkKe IpaBuiia oOpalleHus C
BEILECTBAMH B COOTBETCTBHM C MHCTPYKLUHSMH MO BBITOJHEHHIO JTA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

C()OPMUPOBAHHOCTh YMEHHUI IJIAHUPOBATh M BBIIOJHAT XUMUYECKUHI
AKCIIEPUMEHT (pa3J0KEHUE MEPOKCHIAa BOAOPOJAa B MPUCYTCTBUU KaTalld3aTopa,
ONpEJENICHUE Cpeabl pPacTBOPOB BEIIECTB C MOMOLIBIO  YHUBEPCAIBHOIO
UHAMKATOpa, BIUSHUE PA3IMYHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOM peakluH,
peakuuu MOHHOrO OOMEHa, KaueCTBEHHbIE peakluu Ha cyib(dar-, kapOoHAT- U
XJIOPU-AaHUOHBI, HA KaTUOH aMMOHMS, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a7ad I0
teMaMm «Metaiey u «Hemeramibl») B COOTBETCTBHHM C MNPAaBWIAMH TEXHHKHU
0e30MacHOCTH NPU OOpAILEHNN C BEUIECTBAMU M JIA0OPATOPHBIM 000pYAOBaHHUEM,
OPEJICTaBIsATh pPE3yJIbTaTbl XUMHUYECKOIO 3KCIepuMeHTa B (opme 3amucu
YPaBHEHUH COOTBETCTBYIOLUX PEAKIUN U (POPMYyIUPOBATH BBIBOJBI Ha OCHOBE
ATUX PE3YNbTATOB;

c()OPMHPOBAHHOCTh YMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, TMOJIY4YaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBa MacCOBOM
KOMMYHHUKaIuu, UHTEepHET U Ipyrux);

C(OPMUPOBAHHOCTb ~ yYMEHHUH  COONIOATh  MpaBUiIa  HKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUA B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXpaHEHHUsI CBOETrO 3/I0POBbSl M OKPY’KAIOIIEW MPUPOJHOM Cpenbl, OCO3HABATh
OIIACHOCTb BO3/CHCTBUS HA JKUBBIE OPTAHU3MBbI ONPEACIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokazarens [IJIK, mosicHAT, Ha mnpuMepax cnocoObl YMEHBIIEHUS U
IIPENOTBPALICHUS X BPEHOTO BO3JAEHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsl 00yJarouuxcsi ¢ OTPaHUYEHHBIMH BO3MOXHOCTSIMU 3/I0POBbSI: YMEHUE
IPUMEHATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TMO3HAHUS BELIECTB M
XUMHUUYECKHUX SIBICHUM;

JUISL CIIETIBIX M CJIA0OBUIAIIMX OOYyYaloUIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX
bopmy.

BBIIIYCKHUK HA 0230BOM YPOBHE HAYYUTCH:

— pacKpbIBaTh HAa MPUMEPAX POJIb XUMHUH B POPMHUPOBAHUU
COBPEMEHHOW HAYYHON KAPTUHBI MUPA U B MPAKTUYECKOU
NesATEIbHOCTH YEJIOBEKa,;

— JIEMOHCTPHUPOBATH HA ITPUMEPAX B3aUMOCBSI3b MEXY XUMHEH
U JIPYTUMH €CTECTBEHHBIMU HAayKaMU; — PACKpbhIBaTh Ha MpUMEpax IMOJOKEHUS
TEOPUH XUMUYECKOTO

ctpoenus A. M. Bytieposa;

— moHuUMaTh pusznyeckuii cMpic [leprogudeckoro 3akona

J1. 1. MeneneeBa 1 Ha €r0 OCHOBE OOBSICHITH 3aBUCUMOCTD
CBOMCTB XMMHUYECKHX 3JIEMEHTOB U 00pa30BaHHBIX MU BEILIECTB
OT 3JIEKTPOHHOI'O CTPOEHHUSI ATOMOB;



— 0OBACHATH MPUUMHBI MHOTOOOPA3Msl BEIIECTB HA OCHOBE

o0LIUX MpeACcTaBiIeHUN 00 UX COCTaBE U CTPOCHUU;

— MPUMEHSTH MPaBUJIa CUCTEMATUYECKON MEXKTYHAPOIHON
HOMEHKJIATYphI KaK CPECTBA PA3IMUYCHUS U UJCHTUDUKAITTU

BEIECTB I10 UX COCTaBY U CTPOCHUIO;

— COCTaBIISATh MOJIEKYJIIPHBIE U CTPYKTYpHBbIE (hOPMYJIIbI OPTaHUYECKHUX
BEII[ECTB KaK HOCUTeNeH HH(OpMAIIUU O CTPOCHUU

BEIIECTBA, €r0 CBOMCTBAX U MPUHAJICKHOCTH K ONPEACICHHOMY

KJIACCY COEUHECHUMN;

— XapaKTepU30BaTh OPraHUYECKUE BEIIECTBA MO COCTABY,

CTPOCHHIO M CBOMCTBAM, YCTaHABIMBATH IPUIMHHO-CIICJICTBEHHBIC

CBSI3M MEX/IY JaHHBIMHU XapaKTEePUCTUKAMU BEIIECTBA,;

— MPUBOJIUTH IPUMEPHI XUMHUECKHUX PEAKIIUN, PACKPBIBAIOIITIX
XapaKTepHbIE CBOMCTBA TUITUYHBIX MPEICTaBUTEIICH

KJIACCOB OPraHUYECKUX BEIIECTB C IEJIbI0 UX UICHTU(UKAIIIH

U 00BSICHEHHUSI 00JIACTU IPUMEHEHUS;

— MPOTHO3UPOBATH BO3MOXKHOCTh MPOTEKAHUS XUMHUUYECKHUX

peakiii Ha OCHOBE 3HAHUM O THUIaX XUMUYECKOM CBS3H B MOJIEKYJIaxX
PEareHToB U UX PEaKIIMOHHOW CIOCOOHOCTH;

— HCIIOJIb30BATh 3HAHUS O COCTaBE, CTPOEHUHU U XUMUYECKHUX

CBOMCTBax BEUIECTB JJIs1 0€30MaCHOTO NPUMEHEHUS B TPAKTUUYECKOU
TeSITEIbHOCTH;

— MPUBOJIUTH IPUMEPHI MPAKTUIECKOTO MUCTIOIB30BAHMS

IPOAYKTOB MepepadboTKu He()TH U MPUPOIHOTO T'a3a, BBICOKOMOJICKYIIPHBIX
COCUHEHHH (MOTUATUIICHA, CHHTETHYECKOTO KaydyKa,

aleTaTHOT'O BOJIOKHA);

— MPOBOJIUTH OMBITHI TIO PACTIO3HABAHUIO OPTaHUYECKUX BEIIECTB

— TJIUIEPUHA, YKCYCHOM KUCIIOTHI, HEMPEIEIbHBIX KUPOB,

TJIFOKO3bI, KpaxMasia, 0€JIKOB — B COCTaBE MUIIIEBBIX MPOIYKTOB

U KOCMETUYECKUX CPEJICTB;

— BJIAJIETh MIpaBUJIAMU U TiprueMaMu 0€30MmacHON paboThI

pu paboTe ¢ XUMUYECKUMHU BEIIECTBAMH M JJA0OPATOPHBIM 000PYI0BAaHUEM;
— YCTaHaBIIMBATh 3aBUCUMOCTb CKOPOCTU XUMUYECKOMN peaKIuu

Y CMEIIEHUSI XUMUYECKOTO PAaBHOBECHS OT PA3INYHBIX

(bakTOpPOB C MENBI0 OMPEeNICHUsI ONTUMAJIBHBIX YCIOBUN MPOTEKAHUS
XUMHYECKHUX TPOIIECCOB;

— MPUBOJIUTH MPUMEPHI THIPOJIN3a COJICH B MOBCEIHEBHOM

KU3HU YEJI0OBEKa; — MPUBOAHUTH MPUMEPHI OKUCIUTEIFHO-BOCCTAHOBUTEIHHBIX
peakuuii B mpupo/ie, MPOU3BOJACTBEHHBIX MPOIECCaX U )KU3HEACATEILHOCTH
OpraHH3MOB;

— MPUBOJUTH IPUMEPHI XUMHUECKUX PEAKIIUN, PACKPHIBAIOIITIX

o0II1e XMMUYECKHE CBOMCTBA MPOCTHIX BELIECTB — METAJIIIOB

U HEMETAJIOB;

— MPOBOJUTH PACUETHI HA HAXOXKEHUE MOJICKYJISPHOM

(dbopMyIibl yIiIeBOAOPO/IA O MPOAYKTaM CrOPaHUs U MO €r0 OTHOCUTEIbHON



IUTOTHOCTH M MaCCOBBIM JIOJISIM DJIEMEHTOB, BXOIAIIMX
B €r0 COCTaB;

— BJIaJIETh MPaBUJIaMU 0€30ITaCHOTO OOPAICHUS C SAKHUMH,

TOPIOYMMH M TOKCHYHBIMHU BEIICCTBAMHM, CPEICTBAMU OBITOBOM

XUMUH;

— OCYIIECTBIIATH MMOMCK XMMHUYECKOW HH(OPMAIIHUH 110

Ha3BaHUAM, HACHTH()UKATOPAM, CTPYKTYPHBIM (POPMYJIaM BEIIECTB;

— KPUTHYECCKH OIICHUBATh M HHTEPIPETUPOBATH XUMHUYCCKYIO

UH(POPMAILIHIO, COAECPIKAIIYIOCS B COOOIICHHUSIX CPEICTB

MaccoBoi nHbopmarmu, pecypcax MHTepHeTa, HAyYHO-TTOMYIIPHBIX

CTaThAX C TOYKHU 3PEHUS €CTECTBCHHOHAYYHON KOPPEKTHOCTH

B IICJIX BBISBJICHUS OIIMOOYHBIX CY:KICHUN U POPMHUPOBAHUS

COOCTBECHHOMH MO3UIINH;

— IPEJCTABIATH IMyTH PEHICHUS TNI00ATBHBIX MPOOJIEM, CTOAIINX

niepe/ YSIIOBCUSCTBOM: IKOJOTHUCCKUX, IHEPTETUUCCKHUX,

CBIPBEBBIX, M POJIb XUMHH B PEHICHUU YTHX MPOOIIEM.

BbINyCKHUK Ha 6a30BOM yPOBHE NMOJIYYHUT BO3MOKHOCTH HAYYHThCS:

— WIIIOCMPUPOSams HA NPUMEPAX CMAHOBILCHUE U I60MIOYUIO OP2AHUYECKOU
XUMUU KAK HAYKU HA PA3TULHBIX UCTOPUYECKUX DMANAX ee PA36UMUsL,

— UCNONBL308aMb MEMOObl HAYYHO20 NO3HAHUS NPU BbINOJHEHUU NPOEKMO8 U
YUEOHO-UCCIe008AMENbCKUX 3A0aY NO UZYUEHUIO CEOUCME, CNOCOO08 NOJYUEHUs. U
PACRO3HABAHUSL OP2AHUYECKUX BeULeCMS;

— 00BACHAMb NPUPOOY U CROCOOBL 0OPA308AHUSL XUMUUECKOU CEA3U. KOBAIEHMHOU
(nonapnot, nenonsipnoit), uonnotl,

MEMALIUEeCKOl, 6000POOHOU C Yelbl0 ONpedesieHUsi XUMUYECKOU aKMueHOCU
seujecms;

—  YCMAHABIUBAMb  2EHEMUYECKVIO CB8513b  MEJNCOY KIACCAMU  OP2AHUYECKUX
sewecme 01 0OOCHOBAHUL — NPUHYUNUALLHOU — BO3MOJICHOCMU — NOJIYYEeHUs
OP2AHUYECKUX COCOUHEHUL 3a0AHH020 COCMABA U CMPOCHUS,

— HAxoO0umv G3aUMOCSA3U MeNHCOYy CMPYKMypou u @yHKyuel, NpuduHol u
cnedcmeuem, meopuetl U @Gakmamu npu aHaiuze NPOONEMHbIX CUmyayuti u
000CHOBAHUY NPUHUMAEMBIX PeULeHUL HA OCHO8E XUMUYECKUX 3HAHULL.

Coaep:xanue y4eOHOro npeamMera
OBIIASA U HEOPTAHNYECKASA XUMUSA

Teopernyeckue 0CHOBbI XUMHHU

XUMUYECKUN dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAs
000J104YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachlpe/esieHusl 3JEKTPOHOB MO0 OpOUTAIIM B aTomax
HJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DIEKTPOHHASI KOH(PUTypalusi aTOMOB.

ITepuonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX DJIEMEHTOB
. . MenneneeBa. CBsi3b NepUOANYECKOTO 3akoHA U [lepmoamyeckoil CuCTeMbl



xuMuueckux anemMeHToB J[. M. MenneneeBa ¢ COBpEMEHHOM TEOpPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBONCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMH TPOCTHIX M CIIO)KHBIX BEIIECTB IO TPYIIaM H TIEPHUOaM.
3Ha4YeHUe MEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

CrpoeHne BemiecTBa. XUMHYECKass CBS3b. BHAbl XHUMHUYECKOW CBSI3H
(KOBaJICHTHasi HEMOJISIpHAsi U TOJISIpHAsl, MOHHAs, MeTaJimdyeckas). MexaHu3Mbl
oOpa3oBaHMS KOBAJICHTHONW XWMHYECKOW CBS3M (OOMEHHBIM U JIOHOPHO-
akuentopHsiil). Bomopoanas cBsizb. BalleHTHOCTh. DNEKTPOOTPUIIATENHLHOCTD.
Crenenb okucieHus. IoHbl: KATHOHBI U AHUOHBI.

BemecTtBa  MOJIEKYJIDHOTO UM HEMOJIEKYJISIDHOTO  CTPOEHUA.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUIMBI KPUCTANIMUECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[Tonstue o nucnepcHbx cucreMax. VICTUHHBIE UM KOJUIOMIHBIE PAaCTBOPHI.
Maccosast 10151 BelecTBa B pacTBOpE.

Knaccuduxanus HEOPraHUYECKUX COEMHEHNU. Homenknarypa
HEOPraHUYECKNX BeIIEeCTB. ['eHeTMdeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKAIUX K PA3JTMYHBIM KJIacCaM.

Xumuueckas — peakuusa. Kimaccudpukanuss — XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUs MAacChl BEIIECTB,
3aKOH COXPAHECHUS W MPEBPALICHUS SHEPTUHN TPU XUMHUYECKUX PEAKIIMSX.

CKOpOCTh peaklnu, e€ 3aBUCUMOCTbh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTponauTuyeckas aucconuanus. CUibHBIC U cadblie 2JIeKTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAs, HEUTpAJIbHAs, IIEJIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus Tabaui «llepuoguyeckas cuctemMa XUMHYECKUX 3nemeHToB JI. .
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaOIoJAeHUuE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCHIA
BOJIOPOJA B MPUCYTCTBUU KATAIM3ATOPA, ONPEAECICHUE CPEIbl pACTBOPOB BEIIECTB
C TOMOINIBI0 YHHBEPCAIBHOTO WHIUKATOpPA, pEaKIHH HOHHOTO OOMEHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKON pEaKIUm».

PacuéTHrble 3amaun.

Pacuétel 1O ypaBHEHMSM XMMHYECKHX pPEaKUU, B TOM YHUCIIE
TEPMOXMUMHUYECKHAE PACUEThI, PACUEThl C HMCHOJIB30BAHUEM IIOHATUS «MaccOBas
JIOJIS1 BELIECTBAY.

Heopranuuyeckasi xumusi

Hemerannel. Ilonoxxkenne HemetraiuioB B Ilepuogmueckoi  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa m 0COOCHHOCTH CTPOEHHS aTOMOB.



@du3nyecKkue CBONWCTBA HEMETAIOB. AJUIOTPONUS HEMETAJUIOB (HAa mpuMepe
KHCIIOpoa, cephl, pocdopa u yrieponaa).

XUMUYECKHE CBOMCTBA BAaXKHEWIIMX HEMETAJUIOB (TajoreHOB, CEPbI, a30Ta,
dochopa, yriepoga U KpeMHHMS) W HMX  COCAMHEHUH  (OKCHJIOB,
KHCIIOPOJICOIEPKAIIUX KUCIOT, BOJOPOAHBIX COSTUHEHUN).

[IprMeHeHNE Ba)XHENIIMX HEMETAIIOB U KX COCUHEHHU.

Meramnel. 1lonoxenne meramnoB B llepuonnueckon cucreMe XUMHUYECKUX
anemeHToB JI. . MenpaeneeBa. OCOOEHHOCTH CTPOEHUS IIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mue usnyeckue cBoicTBa MetamuioB. CIUiaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMUYECKHE CBOMCTBA BAXXHEUIIMX METAUIOB (HATpPUM, Kaluil, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OO6mue cnocoObl momydeHus: MetauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHUKE.

DKCHEPUMEHTAJIbHBIE METOJIbl M3YyYE€HUS BEIIECTB W WX NPEBPAIICHUN:
M3YYEHHUE KOJUICKIMU «MeTalibl U CIUIaBbl», OOpa3ll0B HEMETAIOB, pEIICHUE
AKCIIEPUMEHTANIbHBIX 3a7a4, HaOJIIOJIEHHEe M OIMCAHHE JIEMOHCTPAllUOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHU]IA ATIOMUHHUSA C PacTBOpaMU
KHUCJIOT U IIeJI0Uei, KaYeCTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

PacuérHble 3agaum.

Pacuétbl mMaccel BelllecTBa MM 00bEMA ra3oB MO U3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIU OTHO
Y3 BEILLIECTB UMEECT MPUMECH.

XHUMHUSA U KU3Hb

Ponp xuMuu B 0O€CreUeHUM KOJOTUYECKOM, YHEPreTUUECKON U TMHUILEBOU
0e30MacHOCTH, Pa3BUTHH MEAMIMHBL. [loHSATHE O HAyYHBIX METOAAaX IO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLINH.

[IpencraBnenuss 00 OOHIMX HAYYHBIX MPUHIUIIAX TPOMBIILICHHOTO
MOJyYECHUS Ba)KHEHIINX BEIIECTB.

UenoBek B MHpPE BEUIECTB M MAaTECPUANIOB: BAXKHEHIINE CTPOUTEIIHHBIE
MaTepualibl, KOHCTPYKIHMOHHbIE MAaTEepHUallbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepuabl JJs1 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE M MHUHEPAJIbHbIC
yaoOpeHus.

XuMHSIT U 30pOBBE YEJIOBEKA: MPAaBWUJIa HCIOJb30BAHUSA JIEKAPCTBEHHBIX
MpenaparoB, MpaBuiia 0E30MaCHOTO WCIIOB30BAHUS MPENapaTOB OBITOBON XUMUU
B MIOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanmuzanust  MeXnpeAMETHBIX  CBA3€d MpU  HU3YYCHUH  OOmer
HEOpraHU4eCcKorl XuMuu B 11 Kiacce OCyIeCTBIAECTCS Ye€pe3 MCIOIb30BAHUE Kak



OoOIMX eCTECTBEHHO-HAYYHBIX TOHSATHH, TaK ¥ TOHATUN, SBJISIONIAXCS
CUCTEMHBIMM I OTAEIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIC MOHATHS: HAY4HBIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KIacCU(pUKaLMs, TEePUOJAUYHOCTh, HaOII0/ICHUE,
AKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, SIBJICHUE.

®usuka: MaTepus, IHEPTHs, MACCa, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOII, pPaIHOAKTUBHOCTh, MOJIEKYJIA, DHEPIrETUYECKUN YPOBEHB, BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHE BEUIECTBa, (PU3NYECKUE BEIMYMHBI U €IUHULIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MUKPO3JIEMEHTHI, BATAMHHBI, OOMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIE TOPOJIbI, MOJE3HBIE HCKOMAaeMble, TOIUIHBO,
pecypchl.

TexHosorus: XuMuyeckas IMPOMBIIUIEHHOCTb, METAJUIYPIUsl, IIPOU3BOICTBO
CTPOUTENIBHBIX MATEPHUANIOB, CEJIBCKOXO35MCTBEHHOE NPOU3BOJACTBO, ITHILIEBAsS
IPOMBIIUIEHHOCTh,  (papMaleBTUYECKass  MPOMBIIIIEHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IIPEnaparoB, IPOU3BOJACTBO KOHCTPYKLIMOHHBIX MAaTEPHUAIIOB,
AJIEKTPOHHAS IPOMBIIUIEHHOCTh, HAHOTEXHOJIOIUH.

TemaTnyeckoe IIaHUPOBAHUE



no xumun 11t 11 kimacca coctaBneHo ¢ yuyeToM padodeld mporpaMMel
BOCHIMTaHUA. BocnuTareabHbIil NOTEHIIMAN JAHHOIO y4eOHOTo IpeIMeTa
o0ecreunBaeT pean3alnio CIeAYOINX HENEeBbIX IPUOPUTETOB BOCIIUTAHUS
00yJaroIMXCs:

1. Co3nanue G1aronpusATHBIX YCIOBUN B IPUOOPETEHUH IIKOJIBHUKAMU OIbITA
OCYULIECTBJIEHUS COLMAIBHO 3HAYMMBIX JIEJ OIbITa IPUPOJOOXPAHHBIX JE;

2. Coznanue 01aronpusATHBIX YCIOBUM B IPUOOPETEHNH MIKOJBbHUKAMHU OIIbITa
OCYILIECTBJIEHUS COLUAIIBHO 3HAYMMBIX JI€JI OIIBITA CAMOCTOSITEILHOTO
MpUOOpETEeHNUsI HOBBIX 3HAHMI, TPOBECHHUS HAYYHBIX UCCIIEI0BAaHU, ONbITA
MPOEKTHOM JEATEIBbHOCTH;

Ne HaumenoBanue paznena, TeMbl Oomee
/o KOJIMYECTBO
4ACOB dueKkTpoHHbIe (LM POBbLIE)
o0pa3oBaTe/ibHbIE PeCypChl
https://lesson.academy-
T 1.B
1 eMa CHecTso 12 content.myschool.edu.ru/04/10
https://lesson.academy-
2 Tema 2. Xumirieckue peaxim 23 content.myschool.edu.ru/04/10
https://lesson.academy-
3 Tema 3. Heoprannveckas Xumust 17 content.myschool.edu.ru/04/10
4 | Tema 4. Hayambic 0CHOBBI XMMHYCCKOTO 9 https://lesson.academy-
HPOM3BOJCTBA content.myschool.edu.ru/04/10
https://lesson.academy-
5 Tema 5. Xumust B KH3HH H 0GMECTBE 5 content.myschool.edu.ru/04/10

IIpuioxenue 1


https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10

KanennapHo-remaTudeckoe NniaHUpPOBaHUE

Howmep Ha3Banue Tembl KosauvecTBo
n/n 4acoB
Tema 1. BEHIECTBO (12)
1 ATOMBI, MOJICKYJIbI, BEIIECTBA
2 Pacuetsl mo xumuyeckum hopmynam
3 Crtpoenue atoma. M30TONBI.
4 CtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB.
5 XuMmuyeckas CBsI3b. XapaKTEPUCTUKU CBS3H.
6 KoBanenrtnas cBsi3b. JJoHOpHO-aKLIENITOPHAS CBSI3b.
7 Wonnast u MeTannuyeckas CBs3u.
8 ArperatHble cocTostHHS BenecTBa. CTPOCHUE TBEPABIX TEI
9 [Tepuonuueckuii 3akon u [1C.
10 3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB JIEMEHTOB U BEIIECTB B
rpynnax u nepuojax.
11 O6o0maroiiee moOBTOpeHHE 1Mo TeMe «BeriecTBo»
12 KonTponbnas padora Ne 1 «Ctpoenue BemiecTsay.
Tema 2. XUMHNUYECKHUE PEAKIIUHA (23)
13 PactBophI
14 Pemenue 3anay no teme «PacTBopbI»
15 Komionseie pacTBOpsI
16 DNEKTPOIUTUYECKAS AUCCOIUAITHS
17 Kucnornocts cpenpl. HIukaTopsl
18 Momns, MossipHas Macca. Jloas XMMUYECKOTO JIEMEHTA.
19 YpaBHEHHS] XUMUYECKUX PEAKIINI U pacueThl 0 HUM
20 YpaBHEHHsS] XUMUYECKUX PEAKINI U pacueThl 10 HUM
21 Peaxiiuu nonHoro ooMeHa
22 Peakuuu nonsoro ooMeHa
23 Peakuuu nonsoro ooMeHa
24 KauecTBeHHBIC peaKIMy Ha KATHOHBI.
25 KauecTBeHHBIC peaKIiy Ha aHUOHEI.
26 Pemenue 3amau
27 OKHCIUTENbHO-BOCCTAHOBUTENIbHBIC peakiiny. CTENeHb OKHUCIICHUSI.
28 OKHCINTENEHO-BOCCTAHOBUTEIbHBIC PeaKIiK. MeTOo ] 2IEKTPOHHOTO
OanaHca.
29 OKHCINTENEHO-BOCCTAHOBUTEIILHBIC peakiny. Perenne 3amad.
30 DJIEKTPOIIN3 PACIIIABOB M PACTBOPOB COJICH.
31 I"anpBaHMYECKHE DIIEMEHTHI U AKKYMYJISTOPBI.
32 Pemenue 3anaq
33 ITpakTnueckast padota No 1. «PenreHne Ka4eCTBCHHBIX 31249
34 O6o011aro1Iee MOBTOPEHUE M0 TeMe «XUMHYECKUE PEeaKIum
35 Kontponbras padota No 2. « XUMHUECKHE PEAKITUN)




Tema 3. HEOPTAHUYECKAS XUMMUSA (17)

36 Knaccudukanms Heopranuaeckux BemecTB. [IpocTrie BemecTBa—
HeMeTaJTel. HemeTarnsl 4 rpynmsl.

37 Hemeramnbl 5 rpymnisbl.

38 Hewmeramnst 6 u 7 rpymm.

39 IIpocThie BemecTBa —MeTalIb.

40 CruiaBbl

41 XHUMHYECKUE CBOMCTBA METAJLIOB

42 XHWMHYECKUE CBOMCTBA METAJLIOB

43 Mertasuibl B IpupoJe.

44 Meramnyprus. [lonydeHue MeTaios.

45 Oxkcuapl KaaccUpUKAIUSI U XUMHUYECKHE CBOMCTBRA.

46 I'uapoxcuapl knaccuukanus 1 XUMHYECKUE CBOMCTBA.

47 Commn

48 ['eHeTHuecKas CBsI3b HEOPTAHUYECKHUX BEILIECTB.

49 [IpakTuueckas padorta No 2.
«[TosryyeHne MegHOTO Kynopoca

50 Pemenue 3amau

51 O6o61maromiee moBTopeHue mo reMe «Heopranmdeckast XuMus»

52 Kontponbnas padota Ne 3 o teme «Heopranudeckass XuMus»

TEMA 4. HAYUYHBIE OCHOBBI XUMHWYECKOI'O TIPOU3BO/JCTBA (9)

53 CKOpOCTh XMMUYECKUX PEAKITUI

54 CKOpPOCTh XMMUYECKUX PEAKITUN

55 XUMHUECKOE PAaBHOBECHE U (aKTOPHI, HA HETO BIHSIOIINE

56 XUMHUECKOe paBHOBECHE U (aKTOPbI, HA HETO BIMSIOIINE

57 HayuHble IpUHIMIIBI OpraHU3alMi XMMUYECKOT'0 TIPOU3BOJICTBA.

58 Hedts. Tormmso

59 IIpuponHsblil ra3 u YJHEpreTUKa

60 O6o06matomee moBTopeHue mo reMaM OCHOBBI XUMHUYIECKOTO
IIPOU3BOJICTBAY

61 KontposnbHast pabota Ne 4. « OCHOBBI XUMHUYECKOT'O TPOU3BOJICTBAY

TEMA 5. XUMMUS B )KU3HU U OGIIECTBE (5)

62 XUMHUSI TTUIIIH.

63 JlexapCTBEHHBIE CPENICTBA

64 briToBas xumus.

65 XUMUS B CEIbCKOM XO3SIIICTBE «3eneHas» XUMHUS

66 Xumus B crpoutenscTBe Heopranuueckue marepuaisl. [IMrMeHTH 1

Kpacku
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