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IHosicHuTEABLHAA 3AIINCKA

Pabouass mporpamMMa mo yueOHOMy npeamery «Xumus» (0a30BbIH ypoBeHb) aus 8-9
KJIaCCOB COCTaBJIECHa B COOTBETCTBUUM C TpeboBaHusMU DenepanbHOro TIoOCyJapCTBEHHOIO
00pa3oBaTeNIbHOTO CTaHAapTa OCHOBHOTO oOmiero oOpa3oBaHus, Ha ocHoBe DexepanpHON
OporpaMmbl 10 XUMHH W aBTopckod PaGoueit mporpammer H.H.I'apa (H.H. T'apa. PaGouue
nporpammbel. Xumus. [Ipenmernas mmuusi yuyebnumkoB [.E. Pymsutuca, @.I'. ®denpamana. 8-9
kiaccel. — M.: IIpocsemenue, 2011.—48 c.)
CornacHo Yuebnomy mnany MAOY «COILl Nel ¢ YUOII» nporpamma paccuutana Ha 136
4acoB:
8 kinacc - 68 4. (34 yueOHbIe Helenu, 2 Yaca B HEJIENI0),
9 knacc - 68 4. (34 yueOHbIe HefleNu, 2 Yaca B HEJIETIO).

Pabouas mporpamma mpenHazHaueHa sl opraHuzanuu npoiecca oOyuenus no YMK T.E.
Pynsutnca n ®@.I'. @enpamana:

1. H.H. I'apa. Paboune nporpammsl. Xumus. [Ipeamernas nunus yueonukos I.E. Pynsutuca,
@.I'. ®enpamana. 8-9 knaccel. — M.: [Ipocsenienue, 2011.—48 c.

2. Xumusi. 8 kmacc: yue0. myst o6mieooOpazosar. yapexaenuit/ I'.E Pymsutuc, ©.I" ®enpaman.
—3-e u3a.- M.: [Ipoceemenwne, 2015. — 207 c.

3. Xumus. 9 wiacce: yde0. s obOmeoOpaszosar. yupexaenwii/ I. E.Pynsutuc, @. T.
®enpaman. —3-¢ usa.- M.: [Ipoceemenue, 2015. —209 c.

Paznea 1.
[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHU S ITPOI'PAMMEI 110 XUMHWU HA BFA30OBOM
YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3YJIbTaTaM OCBOEHHUS OOYyYJarOUTUMHUCS
MpOrpaMM CpegHero oOiero o0pa3zoBaHUs (JMYHOCTHBIM, METANpPEIMETHBIM M IMPEAMETHBIM).
Hayuno-metoanueckoit 0CHOBO AJisi pa3pabOTKU MJIAHUPYEMBIX Pe3YyJIbTaTOB OCBOCHHS IIPOrpaMM
cpenHero oOuiero 00pa3oBaHus SBISETCS CHCTEMHO-AEATEeIbHOCTHBIN MOAXO/.

B cootBercTBUM € CHCTEMHO-/EATEIBHOCTHBIM IMOAXOJIOM B CTPYKTYpe JHYHOCTHBIX
PE3yIbTaTOB OCBOCHHS MpeAMETa «XHUMHUS» Ha YPOBHE CPEIAHEr0 00IIero o0pa3oBaHus BbIIEICHBI
CJIEYIOIIE COCTABIIAIOIINE:

OCO3HAaHHE OOYYaIOIIUMUCA POCCHHCKOM TpakJaHCKON HIASHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOTIPEICIICHHIO;

HaJIM4YMe MOTUBALIUU K 00YyYEHUIO;

[[eJICHANIPaBJICHHOE Pa3BUTHE BHYTPEHHHUX YOEKJACHUU JMYHOCTH HA OCHOBE KIIFOUEBBIX
[EHHOCTEW U UCTOPHUECKUX TPAAULIN 6a30BO HAYKH XUMUU;

TOTOBHOCTh M CHOCOOHOCTh OOy4arolIuxcs PYKOBOJICTBOBATHCS B CBOEH NESTENBHOCTH
LIEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKAaMM, TMPUCYIIUMH  LEJIOCTHOM CHUCTEME XUMHUYECKOIO
oOpa3oBaHus;

HaJIM4Yue MPaBOCO3HAHUS SKOJIOTHUECKON KyIbTYphl U CIOCOOHOCTH CTaBUTH IEJIU U CTPOUTH
KU3HEHHbBIE TJIAHBI.

JIMYHOCTHBIE Pe3yNIbTAaThl OCBOCHHSI MpeAMeTa «XUMHUS» TIOCTUTAIOTCSA B €MHCTBE y4eOHOU
MU BOCIHTATENIbHOM JESATENbHOCTH B COOTBETCTBUU C T'YMAHHUCTHYECKHUMHU, COLUOKYJIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH U HJI€AlaMU POCCHICKOTO TPa)KTaHCKOrO o0O0IecTsa,



MPUHATBIMU B OOIIECTBE HOpPMAaMHU M IpaBUJIaMU TOBEACHHS, CHOCOOCTBYIOIIMMH IIpoLieccaM
CaMOTIO3HAHUsI, CAMOPA3BUTHUS U HPABCTBEHHOTO CTAHOBJICHHSI TUYHOCTH 00YJarOIIUXCS.

JIM9HOCTHBIE PEe3yNIbTAaThl OCBOCHHS TpeaMeTa «XUMUsS» OTPaxarT CPOPMUPOBAHHOCTH
OTIBITa TIO3HABATEILHOM U MIPAKTHYECKOH JATEIbHOCTH 00YJArOIIMXCS TI0 peaTH3aliK MPUHSATHIX B
0OIIeCTBE IIEHHOCTEH, B TOM YHCIIC B YaCTH:

1) rpa’aaHcKOro BOCIMTAHMS .

OCO3HAHUSI 00YYAIOUIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M OOS3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPABOIOPSIIKY;

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M TMPaBWIAX MEKIUYHOCTHBIX OTHOIICHUM B
KOJIJICKTHUBE;

TOTOBHOCTH K COBMECTHOUM TBOPYECKOW NEATEIHHOCTH MPH CO3JIAHUU yICOHBIX MPOCKTOB,
pelieHur yu4eOHbIX U TT03HABATENIbHBIX 3a71a4, BHITIOJTHEHUH XUMHUUECKHX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MMOHUMATh W NMPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTHKY M apTyMEHTBI JPYTUX
MIPU aHAIN3€ PA3TUYHBIX BUJOB YICOHOM I€ATETLHOCTH;

2) NaTpMOTHYECKOT0 BOCTIMTAHMS

[IEHHOCTHOTO OTHOIIEHHUS K HCTOPUYECKOMY U HAYYHOMY HACJIEIUIO OTEUECTBEHHOU XUMUMU;

YBaXEHUS K MPOIECCY TBOPUECTBA B 00JIACTH TEOPUH U MPAKTHUECKOTO MTPUMEHEHUS XUMHUH,
OCO3HAHUS TOTO, YTO JOCTWKEHUS HAYKH €CTh PE3yNbTAT JUIUTEIbHBIX HAOIIOICHUH, KPOTIOTIUBBIX
AKCIIEPUMEHTAIILHBIX MIOUCKOB, IIOCTOSTHHOTO TPyAa YIEHBIX U TPAKTHUKOB,;

WHTEpeca U T03HABATEIbHBIX MOTHBOB B TIOJYUYEHUH U TIOCIIEIYIONIEM aHaln3e nHpopmamu
0 TMEePEIOBBIX JOCTIKEHHUSIX COBPEMEHHOM OTEUECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHHUS;

CIIOCOOHOCTH OLICHMBATh CUTYallH, CBA3aHHbBIE C XMMHYECKUMH SIBIICHUSMHU, U NPUHUMATD
OCO3HAHHBIE pelIeHNUs, OPUEHTUPYACh Ha MOPaJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE TIOBEJIEHUE M IMOCTYNIKM CBOMX TOBApHUINEH C MO3ULIUN
HPaBCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHUE TOCIEICTBUN ATHX MOCTYIKOB;

4) popmMupoBaHus KyJbTypPbl 310POBbS:

MOHUMAaHMS L[IEHHOCTeH 310poBOr0 M Oe3omacHOro oobpa3a >KH3HH, HEO0OXOIUMOCTH
OTBETCTBEHHOT'O OTHOILIEHHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKOMY 37I0POBBIO;

coOroieHNs MpaBUil 6€30MacHOTO 00pallleHUs ¢ BEIECTBAMU B OBbITY, TOBCEIHEBHOM KU3HU
U B TPY/IOBOH €ATEIBHOCTH;

MMOHUMAaHUS [IEHHOCTH MPaBUJI UHIUBUYAIBHOTO U KOJIJIEKTUBHOTO OE30MaCHOTO MOBEACHUS
B CUTYaIUsX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TOCIEACTBUM M HENPHUITUS BPEAHBIX MPHUBBIYEK (YMOTPEOJIEHUs aJIKOTOJIA,
HApPKOTHUKOB, KYpeHUs);

5) Tpy10BOr0 BOCHIUTAHMA:

KOMMYHHKAaTHBHOM  KOMIIETEHTHOCTHM B  y4€OHO-HMCCIEIOBATEIbCKONW  JIEATEIbHOCTH,
OOIIECTBEHHO TOJIE3HOM, TBOPUECKOH U IPYTUX BUAAX JIEATEIHHOCTH;

YCTAaHOBKM Ha aKTUBHOE YdYacThe B PEIICHWHM MPAKTUYEeCKUX 3a7ad COIMAIbHOU
HaMpPaBJIEHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTHIeCKOMY U3y4eHHI0 Tpodeccuii pa3InyHOro pojia, B TOM YHCJIE Ha OCHOBE
MPUMEHEHHSI IPEIMETHBIX 3HaHUH 10 XUMHH;

YBXKEHHUS K TPYY, JIOASIM TPYyJa U pe3ylbTataM TPYIOBOH NeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIUBUIYaTBHOW TPACKTOPHUHM 0OpazoBaHus, OyayIei
npodeccur U peanu3anuyd COOCTBEHHBIX XU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEH K XUMUH, HHTEPECOB U IOTPEOHOCTEH 0011IeCTBa;

6) 3K0/10rM4YeCcKOro BOCIIUTAHMS:



HKOJIOTUYECKU I1eJIeCO00pa3HOT0 OTHOUICHHS K HPUPOJE, KaK HCTOYHHKY CYIECTBOBAHUS
JKM3HH Ha 3emiie;

MOHMMaHUS TJI00AJTBHOTO XapaKTepa 3KOJIOTMYECKHX HpPOOJeM, BIMSHHUS SKOHOMUYECKHUX
MPOLECCOB HA COCTOSTHUE MMPUPOJHON U COLIMATIBHOM CPEBI;

OCO3HAHUS HEOOXOAMMOCTH HCIIOJIb30BAaHUS JOCTHKEHUN XUMHUH JUIsl PELIEHUS BOIIPOCOB
PalOHAIBLHOTO IPUPOAOIIOIB30BAHNUS;

AKTUBHOTO HENpPUATHS JEHCTBUI, NPUHOCSIIMX BpEA OKpYyXKaloLlell NpUpOAHON cpene,
YMEHHSI MPOTHO3UPOBATH HEOJArONPUATHBIE HSKOJIOTMUYECKUE IIOCIEACTBUS IPEIIPUHUMAEMBbIX
JNEUCTBUN U NPEAOTBPAILATh UX;

HaJIM4Yus Pa3BUTOrO 3KOJOTUYECKOIO MBIIIJICHUS, 3KOJIOTUYECKOW KYIbTYpPbI, OIIbITA
NESITEIbHOCTH  DKOJIOTMYECKOM  HAmpaBJI€HHOCTH, YMEHHUS  PYKOBOJACTBOBAaTbCA MMM B
MI03HABaTEIbHON, KOMMYHUKAaTUBHOM M COLIMANIbHON MPAKTHUKE, COCOOHOCTH U YMEHHUS aKTUBHO
MIPOTUBOCTOSATH UJE0JIOTUHN XeMOPoOuu;

7) HEHHOCTH HAYYHOI'0 IO3HAHMS:

c(OpPMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOLEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH U 00I1I€CTBEHHOM MPaKTUKU;

MOHUMAaHMs CHeuu(PUKN XUMUU KaK HayKd, OCO3HaHUsA €€ poiau B (GOPMUPOBAHUU
paIMOHAIBLHOTO HAYYHOI'O MBILIUICHHUS, CO3JaHUM IIEJIOCTHOIO MPEACTaBIEHUS 00 OKpYKaroleM
MUpE KaK O €IMHCTBE MPUPO/Ibl U YEJIOBEKA, B IO3HAHUU MTPUPOIHBIX 3aKOHOMEPHOCTEH 1 pelieHun
npo0sieM coXpaHeHHs MPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTH B 0C000I 3HAUMMOCTH XMMHHM Ui COBPEMEHHOM LMBHIM3alUU: B €€
I'YMaHUCTHYECKOW HANpaBiICHHOCTH U Ba)XHOW pOJIM B CO3JaHUM HOBOHM 0a3bl MaTepuaIbHOU
KYJIbTYpbI, PEIICHUU TJI00ANbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS 4YEJIOBEUECTBA — CHIPHEBOIA,
SHEPreTHYECKOM, MUIIEBON U SKOJOTMUeCKON 6€30MacHOCTH, B Pa3BUTHH MEAUIIUHBI, 00ecTieueHUN
YCIIOBUH YCHEIIHOTO TPYAA U SKOJIOTHYECKH KOM(MOPTHOM KU3HU KaXKIOTO YiIeHa OOIIECTBa;

€CTECTBEHHO-HAyYHOM TI'PAaMOTHOCTH: IIOHUMAaHUs CYIIHOCTH METOJOB  TO3HAHUA,
HCIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCIOJIb30BaTh MOJydaeMmble 3HAHUS IS
aHaJlu3a U 0ObSCHEHHUS SIBIICHUN OKPY)KAIOIEro MUpa U MPOUCXOASIINX B HEM U3MEHEHUH, YMEHUS
nenath 00OCHOBAaHHBIE 3aKIIOUYEHUS HA OCHOBE HAYYHBIX (DAKTOB M MMEIOUIUXCS JAHHBIX C LEIbI0
MIOJIYy4YEHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSATEIBHO MCHOJIb30BAaTh XUMUUECKHE 3HAHUS JUIsl pElIeHUs podiieM B
peanbHBIX KU3HEHHBIX CUTYaLUAX;

MHTEpeca K MO3HAHUIO U UCCIIEI0OBATENIbCKOU IEATEIbHOCTH;

TOTOBHOCTH W CIHOCOOHOCTM K HEMpephIBHOMY OOpa30BaHUI0 U C€amMo00Opa30BaHUIO, K
AKTUBHOMY TOJIY4YEHHUIO HOBBIX 3HAHUI MO XUMHUU B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTIMU;

MHTEpeca K 0COOEHHOCTSM TPyZa B Pa3IMUHBIX cepax npodeccuoHaTbHOU AeITeTbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbHI

MetanpeaMeTHble pe3yabTaThl OCBOCHUS YUeOHOTO MpeaMeTa « XUMUs» Ha YPOBHE CPEIHErO
o0m1ero 00pa3oBaHUs BKIIOYAIOT:

3HaYMMble Ui (OPMHUPOBAHHS MHPOBO33PEHHs OOYUYAIOIIMUXCS MEXAUCIUILTUHAPHBIE
(MexnpeaMeTHbIe) OOIIeHayIHbIe TOHATHUS, OTPaXKAIOLINe [EIOCTHOCTh HAyYHOH KapTHHBI MUpa U
crienn(uKy METOJIOB IMO3HAHMs, HMCIOJIb3YeMbIX B €CTECTBEHHBIX Haykax (MaTepus, BEIIECTBO,
SHEprus, sBJIEHHE, MPOLIECC, CHCTeMa, HAyuHBIH (haKkT, MPUHIMI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeIOBaHNe, HAaOII0IeHNe, U3MEpEeHne, SKCIIEPUMEHT U ApYTHe);

YHUBEpCaJbHbIE YueOHbIE eHCTBHs (ITO3HABATENbHbBIE, KOMMYHUKATUBHBIC, PETYISATUBHEIE),
oOecnieunBaromue (opMupoBaHue (PyHKIMOHATBHOW I'PaMOTHOCTH M COLHMAIBHONW KOMIETEHIIUH
oOyuaronuxcs;



COCOOHOCTh  OOYYAIOLIMXCS ~ HMCIOJBb30BATh  OCBOCHHBIE  MEXAUCIHUIUIMHAPHBIC,
MHUPOBO33pDEHUYECKHE 3HAHUA M YHHUBEpCAJbHbIC YueOHbIE JCHCTBHS B IO3HABATEIbHOU U
COLIMAJIbHON ITPAKTHKE.

MeranpeaqMeTHble  pe3ylbTaThl  OTPAKAIOT OBJAJICHHE YHUBEPCAIHHBIMH  YU4COHBIMH
MI03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYASATUBHBIMU JICHCTBUAMHU.

OgJaieHne YHUBEPCATbHBIMU Y4eOHbIMU NO3HABATEIbHBIMH 1eCTBUSIMH:

1) 6a30oBble JJOTHYECKHUE e CTBUS:

CaMOCTOSITENIEHO  (POPMYJIUPOBAaTH M  aAKTyaJIM3MpPOBATh MpOOJieMy, BCECTOPOHHE ¢
paccMaTpuBaTh;

OTIpEeNeNATh IEeNTH JESATEIbHOCTH, 3a/JaBasi IapaMeTpbl W KPUTEPUU WX JOCTIIKEHHUS,
COOTHOCHTD PE3YJIbTAThI ACATEIILHOCTH C MOCTABICHHBIMU IICIISIMH;

WCTIOJb30BaTh TPHU OCBOCHUHM 3HAHWK NPHUEMBI JIOTHYECKOTO MBIIUICHUS — BBIJCISATH
XapakTepHble TPHU3HAKH TIOHSATHA W  YCTAHABIMBATh WX  B3aHMMOCBS3b, HCIOJIB30BATh
COOTBETCTBYIOIIHUE MOHITHS IS OObSICHEHHS OTJCIBHBIX (DAKTOB U SBIICHHIA;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUTSA KIIacCU(DUKAIIUH BEIIECTB U XUMUYECKUX PEaAKIINi;

YCTaHABJIMBATH IPUIMHHO-CIIEICTBEHHBIE CBS3H MEK/Y H3y4aeMbIMH SIBIICHHUSIMU;

CTPOHTH JIOTHYECKHE PacCYKICHUsI (MHIYKTUBHBIC, NIEMYKTUBHBIC, 110 aHAJOTHHU), BBISBISTH
3aKOHOMEPHOCTH W TPOTHUBOPEYHS B PACCMATPHBAEMBIX SBJICHUSX, (OPMYIUPOBATH BBIBOJBI U
3aKITIOYCHUS;

MPUMEHSTh B TPOIECCEe TMO3HAHWS, HCIOJIB3yeMble B XUMHH CHMBOJHYECKHE (3HAKOBBIC)
MOJIENH, TTPE0OpPa30BBIBATh MOJICIEHBIC MPEICTABICHUS — XUMAYECKHN 3HAK (CHMBOJ) 3JIEMEHTA,
XAMUYeckass (opMmyna, YpaBHEHHE XUMHUYECKOW pEaKIUd — TPH pEIIeHHH y4eOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 33/1a4, IPUMEHATh Ha3BaHHbIE MOJIEIbHbIC MPEICTaBICHUS s
BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUYECKUX PEaKIUil.

2) 6a30BbIe HCCIEA0BATEIbCKHE TeHCTBHS:

BJIaJIETh OCHOBAMH METO/IOB HAYYHOT'O MMO3HAHUS BEILIECTB U XUMUYECKUX PEAKIIHil;

dbopMmynupoBaTh LEIM U 3aJaud  UCCIEIOBAaHMs, MHCIOJBb30BaTh IOCTABJIECHHBIE U
CaMOCTOSITENIBHO c(hOpMYIIHPOBaHHBIE BOIIPOCH! B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI JIJIs
(hopMHUpOBaHMSI TUTIOTE3BI IO IPOBEPKE MPABUILHOCTH BBHICKA3bIBAEMBIX CYXKICHHUIA;

BIIQJIETh HABBIKAMH CaMOCTOSITEIbHOTO IUIAHUPOBAaHUS M MPOBEICHHUS YUYEHUYECKHX
SKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAONIONATh 3a XOJIOM IIPOIecca, CaMOCTOSATEIbHO
MIPOTHO3UPOBATh €ro pe3yiabTar, (OpMyIUpoBaTh OOOOIIEHHUS U BBIBOABI OTHOCHTEIIBHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIEI0BAHUSA, COCTABISITH OOOCHOBAHHBIM OTYET O MPOJIEIAHHOMN
pabore;

MpHOOpeTaTh OMBIT YYEHUYECKOW MCCIENOBATEIbCKOM M MPOEKTHOM JesTeNbHOCTH,
MPOSIBIIATh CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITEIHbHOMY TIOMCKY METOJOB pElIeHUs
MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMUHBIX METOJOB MTO3HAHUSI.

3) pabora ¢ ungopmanmei:

OPUEHTUPOBATHCS B PA3IMUHBIX UCTOUHUKAX MH(OPMAIMK (HAy4HO-MOMYJIsIpHas JIUTepaTypa
XMUMUYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TMOCOOMs, pecypchl MHTepHeTa), aHalIM3UPOBATH
MHOOpMALMIO Pa3IMYHBIX BHUJOB U (OpPM MPEACTABICHUS, KPUTHYECKH OLEHUBATh €&
JOCTOBEPHOCTh U HEPOTUBOPEUHUBOCTb;

¢dbopMynupoBaTh 3ampockl M NPUMEHATH pa3lM4Hble METOAbl HpU IOHMCKE M OTOOpe
uHpopMalny, He0OXOUMOI [UI BBITIOJIHEHUS YUEOHBIX 33/1a4 ONPEeIEHHOTO THIIA;

npuoOpeTaTh OMBIT HCIOJIB30BAaHUS HH(POPMAIMIOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH U
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpaTh ONTUMAJbHYIO (OpMY MpeaCcTaBIeHHUs HH(POpMAIUN (CXEMBI,
rpaduKy, TuarpamMMbl, TaOIHIIbI, PUCYHKU U APYTHe);



UCIOJb30BaTh HAYYHBI S3bIK B KAueCTBE CpEACTBA HpuU paboTe C XUMHYECKOM
uHpOpManKeil: MPUMEHATh MEeXIpEeAMETHbIE ((PU3NUYEeCKUe U MaTeMaTUYeCKHe) 3HAKH U CUMBOJIBI,
¢bopmyibl, a0OpeBHATYpBl, HOMEHKIIATYPY;

HCII0JIb30BATh U IPe0oOpa30BbIBaTh 3HAKOBO-CUMBOJIMUECKNE CPEJCTBA HATJISIAHOCTH.

OBiajieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH JA€liCTBUSIMH:

3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBbI B XOJI€ AWAIOTa W/WIU JUCKYCCHH,
BBICKa3bIBaTh MJIeH, (OpMyIupoBaTb CBOM  IPEIJIOKEHUS OTHOCUTENBHO  BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4H;

BBICTYNaTh C IPE3EHTALMEN pe3yJbTaTOB I03HABATEIbHONU JAEATEIbHOCTH, IOJYYE€HHBIX
CaMOCTOSITEJIBHO MJIM COBMECTHO CO CBEPCTHUKAMU IIPH BBIIIOJHEHUN XUMHUYECKOIO 3KCIIEPUMEHTA,
MIPaKTUYECKOH pabOThl 10 HCCIIEJOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, pealu3alud y4eOHOTO
MpoeKkTa U (OopMyIHpOBaTh BBIBOJBI IO pe3yjibTaTaM MPOBEAEHHBIX HCCIEAOBAHUN MYTEM
COTJIACOBAHUS MO3UIIMHA B X0J€ 00CYKJIEeHUSI 1 0OMEHa MHEHHUSIMU.

OByajeHHe YHMBEPCAJIbHBIMH PeryJSITUBHBIMY 1eCTBUAMM:

CaMOCTOSITEJIbHO IUJIAHUPOBAaTh M OCYIIECTBIIATH CBOIO IO3HABATENIbHYIO JIESTEIbHOCTD,
ompezenss e€ IeNu U 3aJadd, KOHTPOJMPOBATh M IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATh
npeaaraéMblii alropuT™M JEHCTBUII NpHU BBINOJHEHUH YUEOHBIX W MCCIEI0BAaTENbCKUX 3ajad,
BbIOMpaTh Hanbosiee 3(PPEeKTUBHBIA cOCOO WX pelleHus ¢ y4€TOM MOJIY4YeHHsS HOBBIX 3HAHHM O
BEIECTBAX U XUMHUYECKUX PEaKIUX;

OCYILIECTBJISITh CAMOKOHTPOJIb CBOEH AEATEIbHOCTH Ha OCHOBE CaMOaHaJIN3a U CAaMOOIICHKH.

IIpenmeTHble pe3yibTaThI

1. @dopmMupoBaHUE TMEPBOHAYAIBHBIX CHCTEMAaTH3UPOBAHHBIX IPEICTaBICHUM O
BEIIECTBAX, UX MPEBPAILIEHUAX U MPAKTUYECKOM IPUMEHEHUH; OBJIaJICHIE TOHATUHHBIM aIllapaTom
Y CUMBOJIMYECKUM SI3bIKOM XUMUHU;

2. Oco3HaHne OOBEKTUBHO 3HAYUMOCTH OCHOB XHMHUUYECKOW HAayKH Kak o01acTu
COBPEMEHHOTO €CTECTBO3HAHMS, XUMUYECKUX MPEBpAIICHUH OpPraHUYECKUX M HEOPraHMYeCKUX
BEIIIECTB KaK OCHOBBI MHOTHX SIBJIEHUI KUBOW U HEXXUBOUW MPHUPOIBI; YIIyOJIeHNE TPEACTABICHHUH O
MaTepHUaIbHOM €MHCTBE MUPA;

3. OBnazseHne OCHOBaMU XMMUYECKOH IpaMOTHOCTHU: CIOCOOHOCTBIO aHAIU3UPOBATh U
O0OBEKTUBHO OLIEHUBATH >KU3HEHHBIC CHUTYallMH, CBA3aHHBbIC C XUMHEH, HaBbIKAMU OE3011aCHOTO
oOpallleHusl ¢ BEIIeCTBaMHU, MCMOJIb3yEeMbIMU B TIOBCEIHEBHOM JKM3HU; YMEHHUEM aHAIU3UPOBATH U
IUIAHUPOBATh SKOJOTMYECKH Oe30MacHOe IMOBEeJCHHWE B IeNAX cOepekeHHs 3J0pOBbs U
OKpPY’KaIoIllel Cpe/ibl;

4. dopmMupoBaHUE YMEHUI YCTaHaBIMBATh CBS3M MEXKIY pPEaTbHO HAOII0JaeMbIMU
XMUMHYECKUMHU SIBIICHUSIMU U TPOLIECCAMU, MPOUCXOIAIIMMH B MUKPOMUPE, OOBSICHATH MPUYUHBI
MHOT000pa3usi BEIIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa U CTPOCHUS, a TaKKe 3aBHCHUMOCTh
MIPUMEHEHHUSI BEIIECTB OT UX CBOICTB;

5. [IpnoOpereHus oOmbITa HCHOJIB30BAHUS PA3IUYHBIX METOJOB H3YUCHHUS BEIIECTB;
HaOIOIEHUS 32 MX MPEBPAICHUSIMU PU MPOBEACHUH HECIOKHBIX XUMHUECKUX SKCIIEPUMEHTOB C
HCIOJIb30BAHUEM JTAOOPATOPHOTO 000PYIOBaHMS U IPUOOPOB;

6. YMeHHe OKa3bIBaTh MEPBYIO MOMOIb MIPU OTPABJICHUAX, 0KOraxX U JIPYTuX TpaBMax,
CBSI3aHHBIX C BEILECTBAMH U JJAOOPATOPHBIM 000PYI0BaHUEM;
7. OBnageHue mnpuemMamMu paboThl ¢ UHPOpPMALUEH XMMHUYECKOrO COAEp)KaHus,

MpEJCTaBICHHON B pa3HO (opme (B BUIE TeKcTa, GOpMyIl, TpapHKOB, TAOIUUHBIX JTAaHHBIX, CXEM,
¢dororpaduii u n1p.)

8. Co3nanue OoCHOBBI Al (POpMUPOBaHMS MHTEpEca K PACIIMPEHUI0 M YIIyOJIEHUIO
XMMUYECKUX 3HAHUHM W BbIOOpa XUMHM KakK MPO(UIBHOTO MpeaMeTa MpHU MepexoJie Ha CTYNEeHb



cpenHero (mojmHOTO) 0Omero oOpa3oBaHWs, a B JajbHEHIIeM M B KadecTBE CQepbl CBOE
podecCHOHAIBHON IeATETHbHOCTH;

9. @OopMUPOBAHUE MPEACTABICHUM O 3HAYCHUM XUMHUYECKOW HAYKHM B PELICHUU
COBPEMEHHBIX JKOJIOTHYECKMX TpOOJieM, B TOM YHCJIE€ B TPEIOTBPAIICHHH TEXHOTCHHBIX U
IKOJIOTMYECKHUX KaTacTpod.

BeinyckHUK Hayuumcs:

. OTNUCHIBATh CBOWMCTBA TBEPJBIX, JKUJKHX, Ta3000pa3HBIX BEIIECTB, BBIIEIAS HX
CYILIECTBEHHBIC MPU3HAKY;

J XapaKTepU30BaTh BEILLECTBA 10 COCTaBY, CTPOEHUIO M CBOICTBaM, yCTaHaBJIUBATb
MIPUYUHHO-CJICJICTBEHHBIE CBSA3M MEX/1Y JaHHBIMHU XapaKTEPUCTUKAMU BEIIECTBA;

J PacCKpBIBAaTh CMBICIT OCHOBHBIX XUMUYECKUX MTOHATUN: aTOM, MOJIEKYJIa, XUMUYECKUM
AJIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, BAJIEHTHOCTb, MCMOJIb3ysd 3HAKOBYIO CHCTEMY
XUMHH;

J n300paxaTh COCTaB IMPOCTEHIIMX BELIECTB C MOMOIIbI0 XMUMHUYECKUX (GOpMyNT U
CYIITHOCTh XHMHYECKHUX PEaKIUN C TIOMOIIbI0 XUMUYECKHX YPaBHECHUH;

o BBIYUCIISTH OTHOCHUTEIBHYIO MOJICKYISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB, a TaKKe
MacCOBYIO JIOJIF0O XMMHUYECKOTO JIEMEHTA B COETMHEHUSX;

J CpPaBHUBATH IO COCTaBY OKCHJIbI, OCHOBAHUSI, KUCIIOTHI, COJIH;
J KJIacCU(PUITMPOBATh OKCHJBI M OCHOBAHHUS IO CBOWCTBAM, KHCIIOTBI U COJU — IIO
COCTaBy;
. OTHCHIBaTh COCTaB, CBOWCTBA M 3HaueHHE (B TMPHUPOAEC M MPAKTHUUECKOMN

JESITETFHOCTH YEJIOBEKA) MPOCTHIX BEIIECTB — KUCIOPO/Ia U BOJOPO/Ia;

J JaBaTh CPABHUTEIBHYIO XapaKTEPUCTUKY XUMHUYECKUX 3JIEMEHTOB M BaKHEUIINX
COEIMHEHUI €CTECTBEHHBIX CEMEHMCTB LIEJIOYHBIX METAIIJIOB U FAJIOT€HOB;

. M0JIb30BaThCs 1a00PATOPHBIM 000PYAOBAHUEM U XUMHUUYECKON TIOCYI0M;

. MIPOBOJUTH HECTIOKHBIE XUMUYECKHE OMBITHI M HAOMIOACHUS 32 U3MEHEHUEM CBOMCTB

BEIIECTB B TMPOIECCE HX IMPEBpalleHUH; COOMI0NaTh NpaBuia TEXHUKHA O€30MacHOCTH TpH
MPOBEACHUH HAOJIOICHUIA U OTIBITOB;

° pasnuyaTh JKCIEPUMEHTAIBHO KHCIOTHI W IIEJI0YH, TOJb3YysACh WHIUKATOPAMH,
0CO3HaTh HEOOXOAMMOCTh COOIIOJCHUS Mep Oe30MacHOCTH TpH OOpalleHUH C KHCIOTaMH |
IIeJIOYaMH.

BhIyCKHUK nomyuum 603M04CHOCHb HAYUUMbBCAL.

° IPaMOTHO OoOpaIaThCs ¢ BEMIECTBAMU B MIOBCEIHCBHOM KU3HH;

° 0CO3HaBaTh HEOOXOIUMOCTh COOJIIOJIEHUS TMPaBWJI SKOJOTHUYECKH Oe301macHOro
MOBEJICHUS B OKPYXKAIOIIel MPUPOIHOH Cpeie;

° IMOHUMATh CMBICII U HEOOXOIUMOCTh COOIIOJACHUS TMPEANKMCAHUHN, MpeiaraéMbIX B
WHCTPYKIUSX 10 UCTIOJIB30BAHUIO JIEKAPCTB, CPEJCTB OBITOBOM XUMUU U JIp.;

° WCIOJIb30BaTh MPHOOPETEHHBIE KIIOYEBbIE KOMIIETEHTHOCTH TIPU BBIOJHEHHUH
HCCIIEIOBATENIbCKUX TPOEKTOB MO H3YYEHHIO CBOWCTB, CHOCOOOB MOJNYyYEHHUS U PACIIO3HABAHUS
BEILIECTB;

° pa3BUBaTh KOMMYHHMKAaTUBHYIO KOMIIETEHTHOCTb, MCIOJIb3ys CpPEJCTBA YCTHOTO U
MMMCEMEHHOTO OOIIEHUsI, IPOSBISATH TOTOBHOCTH K YBRKEHHUIO MHOW TOUKH 3PEHUS TIPH 00CYKICHUN
PE3yIbTAaTOB BHIMOJIHEHHON pa0OTHI,

° OOBEKTUBHO OIEHUBATh MH(QOPMAIMIO O BEIIECTBAX M XUMHUYECKHX IIpolieccax,
KPUTHUYECKH OTHOCHTBCS K IICEBJIOHAY4YHOW uWH(pOpMaIMU, HEI0OPOCOBECTHOM peKiIaMe,
KacarolIeicsl UCMOIb30BaHUSI PA3JIMYHBIX BELIECTB.



I[lepuoanyecknii 3aK0H M NMEPUOANUYECKAS] CHCTEeMAa XUMHYeCKUX dj1eMeHToB JI.U.
MenpaesieeBa. CTpoeHue BellecTBa

BeinyckHUK Hayuumcs:

. KJIACCU(PUITUPOBATh XMUMHYECKHAE AJIEMEHThI Ha METAJUIbl, HEMETAIUIbI, JIEMEHTHI,
OKCUJIBI U THAPOKCUIBI KOTOPBIX aM(OTEPHBI, © WHEPTHBIC 3JEMEHTHI (Ta3bl) JJIs OCO3HAHHS
BKHOCTH YIOPSJOUYCHHOCTH HAYUHBIX 3HAHUN;

. pacKpbIBaTh CMBICI Neproandeckoro 3akona /.M. Menneneesa;

. OTMCHIBATh M XapaKTEpPH30BaTh TAONMHUHYIO (OpPMY TMEPUOJIUYECKON CHUCTEMBI
XUMHUYECKUX IJIEMEHTOB;

. XapaKTEepPU30BaTh COCTaB ATOMHBIX SIIEp M paclpeie]ICHUE 4uciaa 3JIEKTPOHOB IIO
AJIEKTPOHHBIM CJIOSIM aTOMOB XHMHUYECKUX AJIEMEHTOB MAJIbIX MIEPUOJIOB MEPUOINIECKON CUCTEMBI,
a TaK)Ke KaJlus U KaJIbIIHS;

. paznuyuaTh BHUABl XUMHUYECKOW CBSI3U: HMOHHYIO, KOBAJICHTHYIO TIOJIIPHYIO,
KOBQJICHTHYIO HETIOJSIPHYIO U METAINTUYECKYIO;

. n300pakaTh DJIEKTPOHHBIE (OPMYJIBI BEIIECTB, OOPa30BAaHHBIX XUMUYECKUMU
CBSI3SIMH PA3HOTO BHJIA;

. BBISIBJISITH  3aBUCHUMOCTHh CBOMCTB BEIIECTBA OT CTPOCHHS €ro KPHUCTALITHYECKOMN
peleTky (MOHHOM, aTOMHOM, MOJIEKYISIPHOM, METAJUTMUECKOH );

. XapaKTEepPU30BaTh XUMHYECKUE AIEMEHTHI U UX COCIUHEHHS HAa OCHOBE IMOJIOKCHUS
AJIEMEHTOB B MEPUOJANYECKOI crucTeMe U 0COOEHHOCTEN CTPOEHUS UX aTOMOB;

. ONMCBHIBATh ~ OCHOBHBIE  mIpeanocbulku  oTkpeiTHs .M. MengaeneeBsim
MEPUOIUYECKOr0 3aKOHA U MEPUOIUYECKON CHCTEMbl XMMHUYECKUX AJIEMEHTOB W MHOTO0Opa3HYyIo
Hay4HYIO JIEATEIbHOCTh YYEHOTO;

. XapaKTEpPHU30BaTh HAYYHOE U MUPOBO33PEHUECKOE 3HAUEHUE NTEPUOINYECKOrO 3aKOHA
Y MIEPUOJIMYECKOM CUCTeMbI XUMHUECKUX temeHToB J[.M. Menneneena;

. OCO3HABaTh HAay4YHbIE OTKPBITUS KAaK Pe3yNbTaT JJIUTENbHBIX HAONIO/IEHUH, OIBITOB,
Hay4YHOU MOJIEMHUKHU, IPEOIOJICHUS TPYIHOCTEN U COMHEHUM.

BBINYCKHUK noayuum 603MOMCHOCMb HAYYUMBCAL.

L4 OCO3HaBaThb 3HAYCHUC TCOPECTUUCCKUX 3HAHHI JJIA HpaKTquCKOﬁ JACATCIIBHOCTHU
YCJI0BCKaA,

L4 ONHCbIBATbL H3YUYCHHBIC OOBEKTHI Kak CUCTCMBbI, TIPHUMCHASA JIOTUKY CHUCTCMHOIO
aHaJIn3a,

L4 INPpUMCHATL 3HAHHA O 3daKOHOMCPHOCTAX HCpHOI[PI‘IGCKOfI CHUCTEMBbI XHMMHNYCCKHX

AJIEMEHTOB JJIs1 OOBSICHEHUS U TIPEIBUACHHS CBONCTB KOHKPETHBIX BEIIICCTB;
° pa3BUBaTh MH(POPMAIIMOHHYIO KOMIIETEHTHOCTh MOCPEACTBOM YIIyOJIeHUs 3HAHUIMA
00 UCTOpPUU CTAHOBJICHHS] XUMUYECKOM HAYKH, €€ OCHOBHBIX MOHATHIH, EPHOINUYECKOT0 3aKOHA KaK
OJIHOTO W3 BAXXHEHUIIMX 3aKOHOB MPHUPOJbI, @ TAKKE O COBPEMEHHBIX JOCTIKEHHMSIX HAyKu H
TEXHHUKH.
MHoroo0pa3ue XuMH4eCKMX peakuui
BeinyckHuK Hayyumces:

L4 OOBSICHATH CYTb XUMHWYCCKUX MPOLCCCOB,
L4 Ha3bIBATb MMPU3HAKU WU YCJIOBUS NPOTCKAHUA XUMHUYCCKUX peaKuHﬁ;
L4 YCTaHABJIMBATb NPUHAMJICI)KHOCTDH XUMHYECKOM PCaKn K OIMPECACICHHOMY THUILY 110

OIHOMY U3 KJIaCCI/I(I)I/ILII/IpOBaHHBIX IIPpHU3HAKOB:



1) Mo yucay U COCTaBy MCXOJHBIX BEHIECTB U MPOJYKTOB PEAKIUU (peakuu COeAUHEHHUS,
pa3iioKeHus1, 3aMeIEHUsI U 0OMEHA);

2) 1O BBIJACICHUIO WJIM TMOTJIONICHUIO TEIUIOTHl (PEaKIMu 3K30TePMUUYECKUE U
SHIOTEPMUUYECKUE);

3) NO W3MEHEHHUIO CTENEHEH OKHUCICHUS XUMUYECKUX OHJIEMEHTOB (OKUCIUTEIbHO-
BOCCTaHOBUTEJIbHBIE PEAKIINN);

4) mo oOpaTUMOCTH TIporecca (peaKiuu 00OpaTUMbIC U HEOOPATUMEIE);

L4 Has3bIBaTh q)aKTopm, BJIMAIOIIUC HA CKOPOCTHb XUMHUYCCKUX peaKm/Iﬁ;
L4 Ha3bIBATh q)aKTopm, BJIMAIOIIMEC HA CMCHICHUC XUMHNYCCKOT'O PABHOBCCHUSA,
. COCTaBJIATh YPABHEHUS JIEKTPOJUTHUYECKON TUCCOUMALNN KUCIIOT, IIEJI0YeH, COJIEH;

MOJIHBIE M COKpAllleHHblE WOHHbIE YpaBHEHHUS peakuuil oOMeHa; ypaBHEHHS OKHUCIUTENBHO -
BOCCTaHOBUTEJIbHBIX PEAKLIUL;

J MIPOTHO3UPOBATh MPOJIYKTHl XUMHUYECKHX peakuuil no ¢opmynam / Ha3BaHUIM
HCXOJHBIX BEIECTB; OMpPENENsITh MCXOIHBbIE BellecTBa MO (GopmynaM / Ha3BaHUSAM MPOAYKTOB
peaxkuuu;

J COCTaBIIAITh ~ YPaBHEHMsI  peakluii, COOTBETCTBYIOIIMX  IOCJEI0BATEIbHOCTH
(«uenouke») NMpeBpalleHnii HEOPraHNYECKUX BEUIECTB PAa3INYHBIX KJIACCOB;

J BBISIBJISITH B MPOLIECCE DKCIIEPUMEHTA IPU3HAKH, CBUIETEIbCTBYIOLIUE O MPOTEKAHUH
XUMHUYECKOUN PEaKIINU;

. TOTOBUTH PACTBOPBI C ONPEIETIEHHON MacCOBOW JIOJIEH PAaCTBOPEHHOIO BEILIECTBA;

J ONPEICIIATh XapaKTep CPeAbl BOJHBIX PACTBOPOB KUCIOT U LIEJIOYEH 110 U3MECHEHHIO
OKPACKH UHIUKATOPOB;

J IIPOBOJUTHh KAa4ECTBCHHBIC PEAKLUHM, IOATBEP)KIAIOIINE HAJINYUE B BOIHBIX
pacTBOpax BELIECTB OTACIIBHBIX KATUOHOB U aHUOHOB.

BBINyCKHUK nomyyum 603MOMCHOCIb HAYYUMBCAL.

J COCTaBJIATb MOJICKYJIIDHBIE M TIOJHBIE HOHHBIE YPaBHEHHUS II0 COKPAILEHHBIM
VOHHBIM YPaBHEHUAM;

o IIPUBOJUTH INPUMEPHI pEaKUUi, MOATBEPKAAIOIIUX CYHIECTBOBAHME B3aHMOCBA3H
MEXy OCHOBHBIMM KJIACCAMHU HEOPraHUYECKUX BELICCTB;

o IIPOrHO3UPOBATh PE3YJbTaThl BO3IACHCTBUS pa3lIU4YHBIX (DAKTOPOB Ha CKOPOCTh
XMUMHYECKON PEaKLNH;

. IIPOrHO3UPOBATh PE3yibTaThl BO3JACHCTBUSA PA3IUUHBIX (PAKTOPOB Ha CMEIIECHUE
XMMHMYECKOTO PABHOBECHS.

MHuoroo0pa3ue BelecTn
BrinyckHuk Hayuumces:

L4 ONpCACIIATh NPUHAJICKHOCTE HCOPTAaHWUYCCKUX BCIICCTB K OAHOMY M3 H3YUCHHBIX
KJ'IaCCOB/prl'IHZ METaJlJIbl 1 HCEMCTAJJIBI, OKCHAblI, OCHOBAaHUs, KHUCJIOThI, COJIH;

L4 COCTaBJIATDH (l)OpMy.]'IBI BCIICCTB 110 MX HA3BAHHAM,

L4 ONpCACIIATh BAJICHTHOCTD U CTCIICHB OKUCIICHUA 3JICMCHTOB B BEIICCTBAX;

L4 COCTaBJIATDH (l)OpMy.]'IBI HCOPTaHNYCCKUX COE€IMHEHHUH MO BAJICHTHOCTSM M CTEHEHIM

OKHUCJICHHS DJIEMEHTOB, a TaKXke 3apsjaM HMOHOB, YKa3aHHBIM B TaOJIHIIE pacTBOPUMOCTH KHCIIOT,
OCHOBAaHWU U COJIEH;

. OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHSI (U3MYECKUX U XHUMHYECKUX CBOWCTB
MPOCTBIX BEIIECTB M MX BBICHIMX OKCHIOB, OOpa30BaHHBIX JJEMEHTaMH BTOPOTO U TPETHEro
IIEPUOJIOB;



. Ha3pIBaTh OOIIME XHMHYECKHE CBOMCTBA, XapaKTEpHbIE IS TPYII OKCHIOB:
KHCIIOTHBIX, OCHOBHBIX, aM(OTEPHBIX;

. Ha3plBaTh OOIIME XMMHYECKHE CBOWCTBA, XapaKTEpHbIE I KaKJOro Kiacca
BEILIECTB;
. IIPUBOJUTL IPUMEPBl  PEAKLUH, MOATBEPKIAIOIUX XHMHYECKUE CBOMCTBA

HEOPraHWYECKUX BEIIECTB: OKCUAOB, KACIOT, OCHOBAHUM U COJIEH;

. ONPENCIATh BEIIECTBO — OKHUCIUTENIb M BEIIECTBO — BOCCTAHOBUTCIL B
OKHCIIUTEIBHO — BOCCTAHOBUTENIBHBIX PEAKIUSAX;

. COCTaBJIATh AJIEKTPOHHBIIN OanaHC MO MPEAJI0KEHHBIM CXEMaM peaKkLuii;

. MPOBOJUTH JA0OPAaTOPHBIE OIBITHI, IOATBEPKAAIONINE XUMHUYECKHE CBOWCTBA

OCHOBHBIX KJIaCCOB HEOPTaHHMUYECKUX BEIIECTB;

. MPOBOJUTH J1a00PATOPHBIC OMBITHI O TOIYYCHHUIO M COOHMpAHHIO Ta3000pa3HBIX
BEIIECTB: BOJOPOJA, KHCIOpPOJA, YIIEKHCIOr0 Tra3a, aMMHaka; COCTaBIIATh ypaBHEHUS
COOTBETCTBYIOIINX PEAKLIAMN.

BBITTYCKHHK TIOTYIUT 03MOMCHOCHIL HAYUUMbCSL:

* IPAaMOTHO 00paIaThCs C BEIIECTBAMH B ITOBCETHEBHOM JKM3HU;

* 0CO3HABATh HEOOXOAUMOCTh COOJIOICHUS TTPABUI SKOJOTUUYECKH OE30TIaCHOTO TMOBEICHUS
B OKPYXaIoIIel MPUPOJHOM Cpeie;

¢* TIOHUMATh CMBICII H H€O6XO)II/IMOCTB CO6J'IIO,ZIGHI/I${ HpGHHHCﬁHHﬁ, Hp@}lﬂal"aeMBIX B
I/IHCTp}IKI_[I/IHX 110 UCITIOJIb30BAHHUIO .]'IeKapCTB, Cpe)ICTB 6BITOBOI\/’I XUMHUHU U }Ip,

*  UCIOJB30BaTh NPHUOOPETEHHBIC KIIIOYEBBIE KOMIIETEHTHOCTH TIPH  BBHITIOJIHCHHUH
HCCIIEOBATEIbCKUX TPOCKTOB MO H3YYEHHUIO CBOMCTB, CIHOCOOOB TOJYYECHHsS] M PACTO3HABAHUS
BEIIECTB;

* pa3BUBAaTh KOMMYHUKATHBHYIO KOMIIETEHTHOCTh, HCIOJIb3ysSd CpEACTBAa YCTHOH W
MUCbMEHHOW KOMMYHHUKAIIMH TPHU paboTe C TEKCTaMH YYeOHHMKA W JOTIOJHUTEILHOHN JIUTEpaTypoOH,
CIIPaBOYHBIMH TAOJWIIAMH, TPOSBIATH TOTOBHOCTh K YBaXEHHIO WHOW TOYKHA 3pPEHUS TIPH
00CYXICHHH Pe3yIbTaTOB BHITIOJJHEHHON PabOTHI;

* OOBCKTUBHO OIICHMBATh HMHGOPMAIMIO O BEIIECTBAX M XUMHUYECKUX MpoIlleccax,
KPUTHUYECKH OTHOCHUTBCS K IICEBJAOHAydyHOHW WMHGPOpMAIMHM, HEIOOPOCOBECTHON pEKiIame,
KaCaroIIeCs UCITOIb30BaHUS PA3JIMYHBIX BEIIECTB;

* 0CO3HaBaTh 3HAYCHUE TEOPETUUECKUX 3HAHUM JIJIS1 TPAKTUUYECKOMN JACATEIHPHOCTH YEIOBEKA;

* OIMCHIBATh U3YUYEHHBIE OOBEKTHI KaK CUCTEMbI, IPUMEHSS JIOTUKY CHCTEMHOTO aHalln3a;

* IPUMCHSATH 3HAHHS O 3aKOHOMEPHOCTSX IMEPHUOTUICCKON CUCTEMbI XUMUYECKUX JJIEMECHTOB
JUTsl OOBSICHEHUSI U TIPEABUICHUS CBOMCTB KOHKPETHBIX BEIICCTB;

* pa3BuBaTh HH(OPMALMOHHYIO KOMIIETEHTHOCTh IMOCPEICTBOM YIIyOJeHHs 3HAHUNH 00
HCTOPUHU CTAHOBJICHMS] XUMHMUYECKON HAyKH, €€ OCHOBHBIX MOHSATUM, MEPUOTUYECKOrO 3aKOHA Kak
OJIHOTO W3 Ba)XHEWIIUX 3aKOHOB MPHUPOJBI, a TaKkKe O COBPEMEHHBIX JOCTIKEHUAX HAyKH W
TEXHUKHU;

* COCTaBIISITh MOJICKYJISIDHBIE U TOJIHbIE MOHHBIE yYpaBHEHHUS IO COKPAIIEHHBIM HOHHBIM
YpaBHEHUSIM;

* IPUBOJUTH MPUMEPHI PEAKIINH, TOATBEPKIAOMINX CYIIECTBOBAHUE B3aUMOCBSI3H MEXKIY
OCHOBHBIMH KJIACCAMU HEOPraHUYECKUX BEIIECTB;

* IIPOTHO3UPOBATH PE3YNIbTATHI BO3ACHCTBUSI Pa3IUYHBIX (PAKTOPOB HA UBMEHEHUE CKOPOCTH
XUMHYECKON pPeaKiny;

* TMPOTHO3MPOBATH pE3yAbTaThl BO3ACUCTBUS PA3TUYHBIX (PAKTOPOB HA CMEIICHUE
XMUMHYECKOTO PABHOBECHS;
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¢ IIPOrHO3UPOBATH XUMHUYCCKUC CBOMCTBA BCIHICCTB HA OCHOBC UX COCTaBa U CTPOCHUAA,

° IMPOTrHO3UPOBATH CIIOCOOHOCTH BCIICCTBA IIPpOABJIATH OKHCIINTCIBHBIC U1
BOCCTaHOBHUTEIIBHEIC CBOMCTBA C y‘IéTOM CTCIICHEH OKHCIICHUS 9JICMCHTOB, BXOJJAIINX B €0 COCTAaB,

¢ BBIABJTH CYIICCTBOBAHUC TC€HETUYECKOM B3aHMMOCBS3U MCXKY BCHICCTBAMH B pANYy:
IMPOCTOC BEUICCTBO - OKCHU/JI - THAPOKCH/L - COJIb;

¢ OpraHM30BbIBATh, MMPOBOANUTL YUCHUYCCKUC IMPOCKTHI 110 UCCICIOBAHNIO CBOMCTB BCIICCTB,
HMCIOIIMX BAKHOC IMPAKTHUICCKOC 3HAUYCHUC.

Paznea 2.
Conep:kanue yueOHOro npeamera « XuMHsA»
8 KJIACC

IlepBoHaYa/IbHBbIE XUMUYECKUE IOHATHS

[Ipenmer xumuu. Ponp XUMUM B KW3HU YeJOBEKa. XUMHS B CUCTEME HayK. Tella U BEIeCTBa.
dusnyeckre CBOKWCTBA BEIIECTB. ArperatHoe coctosinue BemiecTB. [loHaTHe 0 MeToAax MO3HAHUS
B xumuu. Yucteie BemecTBa M cMmecu. CriocoObl pasjeneHus cMeceid. ATOMBI M MOJIEKYJIbI.
Xumudeckue 37eMeHThl. CUMBOJIBI XUMUYECKHX 3JeMEHTOB. [IpocThie M CIIOXKHBIE BEIIECTBA.
ATOMHO-MOJIEKYJISIpHOE ydeHHe. Xumudeckas (opmyna. BameHTHOCTP aTOMOB XHMHUYECKHX
DJIEMEHTOB. 3aKOH IIOCTOSHCTBA cocTraBa BemiecTB. OTHOCHUTENbHAs aTOMHasg Macca.
OtHOcHuTENbHAsT MOJICKYJIsIpHasE Macca. MaccoBasi J10JIs1 XMMHYECKOTO JJIEMEHTA B COCIUHEHUH.
KomnnuectBo BemectBa. Mok, MonsipHass mMacca. B3auMOCBs3b KOJMYECTBA, MACChl M 4HCla
CTPYKTYPHBIX €JIMHHI] BeIecTBa. PacuéTel mo dopMynamM XUMHUYECKUX COCTUHECHHHN. Du3ndeckue
U XMMHYECKHE SIBIICHUS. XUMHUYECKas peakius W e€ MPU3HAKU. 3aKOH COXPAHEHUS MacChI
BemecTB. XHWMHYECKHE ypaBHeHHs. Kiaccupukanmss XWMHYECKHMX peakiuil (CoeIuHEHUs,
pasNoKeHUs, 3aMeIIeHHsI, 0OMEHa).
Xumuueckutl sxcnepumenm:

3HAKOMCTBO C XHUMHYECKOW TIOCYI0HM, TpaBuWiIaMu paboTel B JjabopaTopud W NpUEMaAMH
oOpareHuss ¢ 1abopaTOpHBIM OOOpPYJAOBaHUEM, HM3YUYCHHE W OMNMHUCAaHUE (PU3NYECKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIICCTB, HaOMOAeHUE Pu3nueckux (IJIaBJIeHWE BOCKA, TasHUE JIbJA,
pacTupaHue caxapa B CTYNKE, KMIICHHE M KOHJCHCAIMs BOJbI) U XMUMHUYECKHX (FOPEHHE CBEYH,
MPOKAJTMBAHUE METHOM MPOBOJIOKH, B3aUMOJICHCTBUE MEJIa C KUCIOTOMN) SIBJICHUH, HaOIIOCHUE U
OTNIMCAaHUE TPHU3HAKOB MPOTEKAHKUSI XMMHUYECKHX PEeakiuii (pas3io’KeHHE caxapa, B3auMOJICHCTBHE
CEpHOM KHUCIIOTHI C XJIOpUAOM Oapusi, pasmokenue ruapokcupa meau (Il) mpu HarpeBanmm,
B3aMMOJICHCTBHUE Kelie3a ¢ pacTBopoM cosr Meau (I1), uzydenne crnocoOoB pasieneHus cMecei (¢
MTOMOIIIBI0 MarHuTa, GUILTPOBAHKE, BhIIAPUBAHUE, TUCTUIUIAIMS, XpoMaTorpadus), MpoBeJICHHE
OUMCTKHA TMOBApPEHHOUN COJM, HAONIOIEHWE U OMNHCAaHUE pPEe3yIbTaTOB MPOBEACHUS OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUsI MACChl, CO3/IaHUE MOJIENIEeH MOJIEKYI (IIapOCTEPKHEBBIX).

BakHeiilue npeacTaBUTEIM HEOPraHMYECKUX BellleCTB
Boznyx — cmech razos. CoctaB Bozayxa. Kucnopon — anemeHT u mpoctoe BemiecTBo. Haxoxxnenue

KHUCJIOpOJa B MNpHpoJe, (U3MUECKHe M XUMHUYECKHe CBOWCTBa (peakiuu ropeHus). OKcHIbL.
IIpumenenue KHCIIOpO 1. CrnocoOsl MOJIy4EHUS KUCJIOpOJa B JabopaTopuu |
npomsliuieHHOCTH. KpyroBopoT kuciopoaa B mpupoje. O30H — auloTponHas MOJIUpHUKAIHS
KHCIIOpO/a.
TennoBoit  3¢p¢dexT XuMUUECKOM  peakuuu, TEPMOXUMHUYECKHE YpPaBHEHMs, JK30- U
SHIOTEPMHUUYECKUE DPEAKIMH. TOIUIMBO: Yrojb W METaH. 3arpsi3HEHUE BO3AYyXa, YCHUIICHHE
MapHUKOBOTO 3(dekTa, pa3pyiieHne 030HOBOTO CIOS.
Bogopoa — snemeHT M mpocrtoe BemiecTBo. HaxoxxJaeHue Bojopona B mpupoje, (puznyeckue u
XMMUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCO0B! NoydeHus. KucaoTel u comu.

MonsipHblii 00bEM ra30B. PacyéTel M0 XUMHUUECKUM YpaBHEHUSIM.

dusnyeckue cBoiicTBa BoAbl.. Boma kak pactBopurens. PactBopsl. HacelnieHHble u
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HEHACBIIICHHbIE pacTBOPBL. PacTBOpUMOCTBH BellecTB B BoJE. MaccoBas 10 BeLIECTBA B
pactBope. Xumudeckue cBoicTBa BOJbl. OcHoBaHMs. Pojib pacTBOpOB B NPUPOJE U B XKU3HU
yenoBeka. KpyroBopor Boabl B mpupojie. 3arpsi3HEHHE MPUPOIHBIX BoA. OXxpaHa U OYHCTKA
IIPUPOIHBIX BOJ.
Knaccudukamuss  Heopranmyeckux  coemuHeHuit. Oxcunpl.  Kiaccudukanus — OKCHIOB:
cosieoOpa3yromue (OCHOBHBIC, KUCIOTHBIC, aM(pOTEpHBIE) U HecolieoOpasyromue. HomenknaTypa
oKkcHJ10B. PU3NUYECKHEe U XUMUYECKHAE CBOMCTBA OKCUAOB. [losrydeHne OKCuaoB.
OcnoBanus. Kimaccudukanust OCHOBaHWH: MIEIOYM M HEpACTBOPHUMBIE OCHOBaHUs. HoMmeHkaTypa
OCHOBaHMI. PU3NYECKHE U XUMUYECKUE CBOMCTBA OCHOBaHUU. [losydeHre OCHOBAaHMIA.
Kucnotsl. Knaccudukarnus kucinor. Homenknarypa kucinot. @u3nyeckie MXUMUYECKAE CBOCTBA
kucnoT. Pan aktuBHoctn metamoB H.H. bekeroBa. [lonyyenue Kucior.

Comu. Homenknarypa coneil. ®Pusznueckne W XUMUYECKHE CBOWCTBA COJICH.
[Tony4yenue conei.

['eneTnveckas CBA3b MEXKIY KIaCCaMU HEOPTaHUYECKUX COCTUHEHUH.

Xumuueckuu sxcnepumenm.:

KaueCTBEHHOE OTpeNeTCHUE COJACpXKaHUA KUCIOpoJa B BO3AyXe, IMOJYYCHHE, COOHMpaHue,
pacro3HaBaHUE W W3YUYCHHE CBOWCTB KHCIOpPOJAA, HAOIIOJACHHE B3aWMOJCHCTBUS BEIIECTB C
KHCJIOPOJIOM M YCJIOBUS BO3HHMKHOBEHHUS W TIPEKpAIICHHS TOpeHHs (Io)kapa), O3HAKOMIJICHHE C
00pasramMu OKCHJIOB M ONMCAHUE UX CBOMCTB, MOJy4YeHUE, COOMpaHne, paclio3HaBaHUE U U3YUCHUE
CBOMCTB BOJOpoaa (TopeHue), B3amMojeicTBhe Bogopoaa ¢ okcuaom wmeau (1) (Bo3amosxHO
WCIIOJIb30BAHUE BHUACOMATEPHAIIOB), HAOIIOJEHHE O0Opa3lloB BEMIECTB KOJUYECTBOM 1 MOIb,
WCCIeIOBaHUE OCOOCHHOCTEHM  PAcTBOPEHHS  BEHIECTB C  PA3IMYHONM  PaCTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACTIEHHOM MacCOBOM J0JIeM pacTBOPEHHOTO BEIIECTBA,
B3aUMOJICHCTBUE BOJBI C MeTaulaMu (HaTpUeM U KaibIeM) (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEpPHAJIOB), HCCIECIOBaHNE OOpPa3I[0OB HEOPTaHWYECKUX BEIIECTB pPa3IUYHBIX KIACCOB,
HaOJIIOJICHNE W3MEHEHUs OKPAaCKM HWHIAWKATOPOB B pacTBOpax KHUCIOT U IIEJIoueH, W3ydeHHUe
B3auMoeiicTBust okcuaa memd (II) ¢ pacTBOpoM cepHOM KHCIOTBI, KHCIOT C MeETaJlIaMHU,
peakuii HeWTpaau3aluu, MOJydeHHe HEPACTBOPHUMBIX OCHOBaHMWIA,

BBITCCHCHHE OQHOI'0O METaia APYIruM M3 paCTBOpa COJIH, pEIICHUC SKCIICPUMCHTAJIbHbBIX3aaa4 110
TeMe «BakHeHIme Ki1acchl HEOPraHN4YCCKUX COGﬂHHeHHﬁ)).

Ilepuonuveckuii 3axkoH wu Ilepuoguyeckass cucrema xumuuyeckux 3jaemenros JI.H.
MenaesneeBa. CTpoenne aToMOB. XUMHYECKAsl CBSI3b. OKHCJINTEIbHO- BOCCTAHOBUTEJIbHbIE
peakuumn

[lepBpie MOMBITKM KiIaccUPUKAIMK XUMHUYECKUX d3JeMeHTOB. lloHATHE O Tpymmax CXOJIHBIX
2JIEeMEHTOB (IIEJIOYHBIC U MIEI0YHO3EMEIbHBIC METAILIbI, TaJOTeHbI, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTepHbIE OKCHUJIBI U TUAPOKCH/IBI.

Ilepuomnueckuit 3akoH. Ilepwoanyeckass cuctema xumuueckux siemeHToB J[.1. Mennaeneena.
KopoTtkonepuonnas u jmHHONEepuoaHas (opmbl Ileprogudeckoit CUCTEMBI XHMHUYECKHX
anemenToB .M. Menneneesa. Ilepuonst u rpynmsl. OU3MYECKUN CMBICIT MOPAIKOBOIO HOMEpA,
HOMEPOB MEPHUO/IA U TPYIIILI dJIEMEHTA.

Crpoenue aromoB. CoctaB artoMHbIX snep. M3orombl. DnekTpoHbl. CTpoe€HHE 3IE€KTPOHHBIX
obosouek aromoB TmepBbIXx 20 xumuueckux diemeHToB Ilepuoamueckoit cucremsr JI.M.
MenneneeBa. XapakTepUCTHKAa XMUMHUYECKOTO 3JIEMEHTA IO €ro mnosiokeHuto B Ilepuoanueckoit
cucteme JI.11. Menaeneena.

3aKOHOMEPHOCTH M3MEHEHHSI paJuyca aTOMOB XUMHUUYECKHX D3JEMEHTOB, METANIMYECKUX U
HEMETAJUIMYECKUX CBOVCTB I10 TPyMIIaM U IEPUOJAM.

3nauenue Ilepuogmueckoro 3akoHa u Ilepuogmueckoil cHUCTEMbl XMMHUYECKUX DJIEMEHTOB IS
pa3BuTus Hayku U npakTtuku. .M. MenzeneeB — y4€Hbll U rpakJaHUH. XUMHUUECKast CBS3b.

KoBanentHas (HOJ'IHpHEUI n HeHOHHpHaH) CBHBB.3HeKTpOOTpI/ILIaTCJ'ILHOCTL XUMHWYCCKHUX
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9JIEMEHTOB. MloHHAas CBS3b.
CTCHGHB OKHUCJICHUS. OKI/ICHI/ITCHBHOBOCCTaHOBI/ITCJIBHbIC peaKLu/m. HpOLIGCCBI OKUCJICHUS U
BoccTaHoBJIcHUA. OKMCIUTEIIN U BOCCTAHOBUTEIIH.
Xumuyeckutl SKCnepuMeHm:
M3y4YeHHE 00pa3loB BEIIECTB METANIOB W HEMETAIIOB, B3aUMOJICHCTBHE THAPOKCHIA IIMHKA C
pacTBOpaMu KHUCJIOT W IIEJIOYeH, TMPOBEIACHUE ONBITOB, WIUIIOCTPUPYIOUIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKINH (TOpEHHE, pEeaKIuU PA3JI0KEHUS, COETUHEHUS).
Mesxcnpeomemuvie cesazu
Peanuzanus MeXNpeaMETHBIX CBA3eH NMPU M3YUYEHUM XMMHU B 8 Kilacce OCYIIECTBISIETCS 4Yepes
HCIIOJIb30BAHUEC KakK O6HII/IX GCTCCTBeHHOHayLIHLIX HOHSITHﬁ, TaKk H HOHSITHfI, SABJISIHOIINXCA
CUCTCMHBIMHU JId OTACIIBHBIX HpeI[MeTOB C€CTCCTBCHHO- Haquoro ouKIiIa.
OO0mmue ecTeCTBEHHOHAYYHBIE TIOHATHS: HAyYHBIN (DaKT, TUIIOTE3a, TEOPHS, 3aKOH, aHAJIN3, CHHTE3,
KJ'IaCCI/I(bI/IKaIII/H[, HepI/IOHI/I‘-IHOCTI), Ha6J'IIO)I€HI/Ie, BKCI'IepI/IMeHT, MOI[GJIHpOBaHI/Ie, I/ISMepeHI/Ie,
MOJCIb, SIBJICHUE.
®dusuKa: MaTepus, aToM, IEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIMJI, U30TOMbI, PaJIUOAKTUBHOCTD,
MOJIEKYJIa, DJEKTPUUYSCKUN 3apsij], BEUIECTBO, TEJIO, 00BEM,

arpe€ratTHo€ COCTOAHUEC BEIICCTBA, Ias, (1)I/ISI/II-I€CKI/IG BCJIIMYHHBI, CIWHHUIBI U3MCPCHUA, KOCMOC,
MIaHeTsl, 38831161, COJIHILE.

buonorus: porocuntes, Apixanue, buocdepa.
l'eorpadusi: atmocdepa, ruapocdepa, MHUHEpalbl, TOPHBIE IOPOJbI, IOJE3HbIE UCKOMAEMBbIE,
TOILJIMBO, BOIHEIE PECYPCHI.

9 kaacc. BemecTBo M XuMHuYecKasi peakumsi

[Tepuonnueckuii 3akoH. Ilepumomnueckas cucrema xumuyeckux sieMeHToB [[.U. Menneneena.
Crpoenne aToMoB. 3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB XHMHUYECKHX OJJIEMEHTOB TIEPBBIX
TpEX TEPHUOJIOB, KalMs, KAIBIUSI M UX COCTUHEHUUB COOTBETCTBHH C MOJOKCHHUEM DJIEMEHTOB B
[Teproanueckolt cucTeMe U CTPOCHUEM UX aTOMOB.

CtpoeHue BelecTBa: BUJIbI XUMUYECKON CBsI3U. THIIBI KPUCTAUIMUYECKUX PEIIETOK, 3aBUCUMOCTh
CBOMCTB BEIIIECTBA OT THUIA KPUCTALTMICCKON PEIIETKA M BUAa XUMHUECKOM CBSI3H.
Knaccudukanus u HOMEHKJIATypa HEOPraHUYECKHX BEIICCTB. XHMMHUYECKHE CBOWCTBA BEIIECTB,
OTHOCSIIIUXCS K Pa3IMYHBIM KjaccaM HEOPraHMYEeCKUX COCIWHECHHM, TeHETUYeCKas CBS3b
HEOPraHMYECKHUX BEIECTB.

Knaccudukanus  XUMHYECKMX  peakIuid 10 pa3IMYHBIM npu3Hakam (1o YHuciIy U
COCTaBy Y4YaCTBYIOIIMX B PEAKIUU BEIIECTB, IO TEIIOBOMY 3¢ ¢eKTy, MO0 HU3MEHEHUIO
CTETeHEW OKHUCIIEHUS XUMHUYECKUX D3JIEMEHTOB, IO OOpaTHUMOCTH,IIO YYaCTHIO KaTallu3aTopa).
DK30- ¥ HJI0TEPMUYECKUE PEAKIUU, TEPMOXUMUYECKUE YPABHEHHUS.

[Tonatne o ckopocTH xXuMudeckod peaknuu. I[loHaTme 00 0OpaTHMBIX MW HEOOpPATUMBIX
XUMUYECKUX peaknusax. [loHATHEe O TOMOTEHHBIX W TETePOTCHHBIX peakuusx. IloHsTue o
karanuze. lloHsTue o0  XuMHuecKkoM  paBHOBecHH. DAKTOPBI, BIUSIOIIUE HA CKOPOCTH
XUMUYECKON PEaKLMU U MOJI0KEHUE XUMHUECKOTO PAaBHOBECHSL.
OKHUCAUTENFHO-BOCCTAHOBUTENBHBIE ~ pPEaKIMM,  JJIEKTPOHHBIM  OalaHC  OKHCIUTENBHO-
BOCCTAaHOBUTENBHON peakuuu. CoOCTaBI€HHE YPAaBHEHHMU OKHUCIUTEIBHO- BOCCTAHOBHUTEIIBHBIX
peaxIuii ¢ UCTIOIb30BaHHEM METO/1a DIIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOJIUTUYECKON AUCCOLMALNN. DIEKTPOIUTHI U HEINEKTPOIUTHI. KaTHOHBI, aHUOHBI.
MexaHu3M [HMCCOLMALIMM BEIIECTB C pA3JIMYHBIMU BUJAMU XUMHUYEeCKON cBsi3U. CTeneHb
nucconuanuu. CUnbHbIC U cladble dJIEKTPOIUTHI.

Peakuuu woHHOTO OOMEHa. YCNOBHS MPOTEKAaHUs peakluii HOHHOTO OOMEHa, TMOJNHBIE U
COKpall€HHble MOHHbIE ypaBHEHHs peakuuil. CBOWCTBa KHUCIOT, OCHOBAaHMHM M COJiell B CBETE
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MPECTaBICHU 00 SJICKTPOJIUTHYECKON auccoruanui. KadecTBeHHbIE peaKIuu Ha HOHBI.
[TonsTue o runponnse conen.

Xumuueckuil sKcnepumenm:

03HAaKOMJIEHHE C MOJENIIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUXBEIIECTB — METAIOB U
HeMeTamioB (TpaduTa W aiMasa), CIOXKHBIX BEIIECTB (XJIOpHAA HATpus), HCCICAOBAHUC
3aBUCHUMOCTM CKOPOCTM XHUMHUYECKOW peakuu OT BO3JEHCTBUS pa3lIMyHBIX (DaKTOPOB,
UCCJIEIOBAaHUE 3JIEKTPOIPOBOJHOCTH PAcTBOPOB BELIECTB, IIpolecca AMCCOLMAIMH KHUCIOT,
miesioye M cojeil (BO3MOXHO MCIIOJIb30BaHME BHJAEO MATE€pUAJIOB), IPOBEACHUE OIIBITOB,
WUTIOCTPUPYIOIIUX TMPHU3HAKK TPOTEKaHHWs peakiuii MOHHOro oOMeHa (oOpazoBaHHME OcCalka,
BbIJICJIEHUE Tra3a, o0pa3oBaHUE BOJbl), ONbBITOB, WIUIIOCTPUPYIOIIUX IMPUMEPHI OKHUCIUTEIBHO-
BOCCTAaHOBUTEJBHBIX peakuui (ropeHue, peakuuu pa3ioxKeHus, COEIUHEHMUS),
pacro3HaBaHME€  HEOPraHMYECKUX  BEIIECTB C IOMOIbI0O KAYECTBEHHBIX PEAKIMl Ha HOHBI,
pelIeHre IKCIIePUMEHTAIbHBIX 3a/1a4.

HemeTauibl U uX coeMHEeHUs

OOmiast xapakrepucTuka rajaoreHoB. OCOOEHHOCTH CTPOEHMSI aTOMOB, XapaKTEpHBIE CTENEHU
okucinenusd. CrpoeHue U (pu3MuUecKue CBOMCTBA MPOCTHIX BEIIECTB — TraJOreHOB. XUMUYECKUE
CBOMCTBa Ha TMpuMepe Xjopa (B3aUMOJCICTBHE C MeTallaM{, HEMETaJUIaMM, IIeJI0YaMH).
XnopoBogopoa. ConsiHasi KUCI0Ta, XUMUYECKHE CBOMCTBA, MOJIydeHUE, NpuMeHeHue. JleicTeue
XJIOpa ¥ XJIOPOBOAOPOJAa HAa OpraHM3M 4elloBeka. BakHeWline XJIOpuIbl U MX HAxXO0XJCHUE B
MIpHUPOJIE.

O6mras xapaktepucTtrka 1eMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHbBIC
CTETeHU OKHUCJICHHUS. Crpoenue wu¢u3nueckue CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPOJIa U Cephl. AJIOTPONHBIE MOJU(PHUKAIMKA KUCIOPOJa W CEpbl. XUMHUECKHE CBONCTBA
cepol. CepoBoJIOpoJ, CTpoeHHE, (PU3MUECKHE W XUMHUYeCKHue cBoiicTBa. OKCHIBI CEphl Kak
MPEICTaBUTENN KUCIOTHBIX OKCUAOB. CepHas KHCIIOTa, QU3NYECKHE M XUMUYECKHE CBOWCTBA
(oOmme Kak TpeacTaBUTENS Kjacca KUCIOT | crenuduueckne). XUMHUYECKHE PEaKInH,
JIeXKAaIe B OCHOBE MPOMBIIIJIEHHOTO CIIOCO0anolydeHusi CepHOM KHUCIOTHI. [IpuMeHeHne cepHoit
kucnoThl. CONU CEpHOM KHUCIOTHL,KAaUeCTBEHHAs!  peaKIus Ha cynb(har-uoH.
Haxoxnenue cepbl u e coeauHeHWl B mpupoae. XHUMHUYECKOE 3arps3HEHUe
OKpY)Kalolllel Cpelpl COEOUHEHHSIMH cepbl (KHCIOTHBIE MOXKAM, 3arpsA3HEHHE BO3AyXa U
BOJIOEMOB), CIOCOOBI €ro mpenoTBpamieHus. OO0mas XapakTepucTUKa >JIEMEHTOB VA-TpyMbl.
Oco0OeHHOCTH CTpOEHHsI aTOMOB, XapaKTepHbIE CTENEHH OKHCIEHUS. A30T, pacnpoCTpaHEHHE B
npupoje, Gpuzndeckrue uXxumudeckue cBoiictBa. KpyroBopor azora B mpupojae. AMMHAK, €ro
¢busznueckue M XMMHYECKHE CBOMCTBA, MOJydeHWe W npumeHeHue. Comu aMMOHUS, HX
¢busznuecKkue 1 XUMHYECKUE CBOMCTBA, MpuMeHeHne. KadecTBeHHas peakiusi Ha MOHbl aMMOHHUSI.
A3oTHas kucnotra, e€ TollydeHue, (U3MUECKMe U XUMHYecKue cBoicTBa (oOmme Kak
MIpeJICTaBUTENs Klacca KUCIOT U crneuuduueckue). Vcnonp3oBaHue HUTPATOB U COJICH aMMOHUS
B KauecTBe MUHEPAIbHBIX ynoOpeHuil.  XUMHUYECKoe 3arpsi3HeHHe
OKpYKaIoIlel Cpelbl COeNMHEHUSIMHU a30Ta (KHCIOTHBIE MOXKIH, 3arpsi3HEHHE BO3/1yXa,lOYBBI U
Bof0éMOB). Docdop, amnoTponHsle Moaupukanuu ¢docdopa, GuzNUecKHMe U XUMHUYECKHE
coiictBa. Oxeua pocdopa (V) u pochopras kucnora, hpusudeckue
U XUMHYECKHe CBOiicTBa, moiyudeHue. Mcmnonb3oBanue (ocdaroB B KauecTBe MHHEPAIbHBIX
yaoOpeHuit.
OOmast xapakTepucTuka 31meMeHToB [VA-rpynmnbsl. OCOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTepHBIE
CTENIEHU OKHUCIIEHUs. YTIEepoJ], aulIOTPONHble MOIU(HKAIMK, PACIPOCTPaAaHEHHUE B IPHUPOJIE,
¢u3nyeckue U XUMUYeckue cBoiictBa. AxcopOuus. KpyroBopoT yriepona B mpupoae. Oxkcusi
yriepoja, ux Gpu3nuecKkue U XMMUYEeCKHe CBOWCTBA, AEUCTBHE HA )KUBbIE OPraHU3MBI, MTOJydeHHE
U TMpHUMEHEHHEe. DKOJOrMuYecKhe mpooOiaeMbl, CBsi3aHHbIE ¢ okcujaoMm yriepoaa (IV), rumotesa
r7100abHOTO TMOTEIUICHUSI KIMMaTa, MapHUKOBBIM 3¢ ¢dekT. YronpHas KHUcIOTa M €€ COJIM, HUX
¢u3nyeckue M XUMHUYECKHE CBOICTBa, MojlydeHHe M IpuMeHeHue. KauecTBeHHas peakuus Ha
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kapOoHat-uoHbI. Vcnonp3oBanne kapOOHATOB B OBITY, MEHUIIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO35UCTBE.

[lepBoHavanbHbIe TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCOMHEHUSX yriepona (MeTaH,
9TaH, STHJEH, AaleTWICH, JTAaHOJ, TIHUIEPUH, YKCycHas Kuciorta). [IpupoaHpie MCTOYHUKU
YTJIEBOAOPOIOB (YroJib, MPUPOIHBIN ra3, He(Th), MPOAYKTHl HXIEpepaboTKH (OCH3MH), UX POJIb B
OBITY M TPOMBIIUICHHOCTH. [loHSATHE O OMOJIOTMYECKM BaXKHBIX BEIIECTBAX: KHpaX, Oenkax,
yIJIeBOJaX — W HMX pOJM B JKM3HU 4YellOBeKa. MarepuaabHOE €JUHCTBO OPraHWYECKHX H
HEOPraHUYeCKUX COCTMHECHUH.

Kpemunii, ero ¢usuueckue ¥ XMMHUYECKHE CBOWCTBA, MOJydeHHE W npuMeHeHue. CoennHeHHs
KpemHHs B Tpupozae. O6ume npeacraBieHus o0 oxcune kpemuus (IV) n xpeMHuEBOW KHCIOTE.
Cunukatel, WX HCIOJB30BaHWE B OBITY, B TPOMBIIIJICHHOCTH. BakHEHIIne CTPOUTENbHBIC
MaTepuaibl: KepaMmHKa, CTEKJIO0, ILIEMEHT, OeToH, kene300eroH. Ilpobimembl Oe3omacHOro
WCTIOJIb30BAHUSI CTPOUTENBHBIX MaTE€PHAaJiOB B TOBCEAHEBHOM JKU3HHU.

Xumuyeckuu 5KCnepumenm:

M3ydeHne OO0paslloB HEOPTaHMYECKHUX BEIIECTB, CBOWCTB COJISTHOM KHCIOTBHI, TPOBEICHHE
Ka4eCTBEHHBIX PEAKIWi Ha XJIOPHI-MOHBI M HAONIOJICHHE TPU3HAKOB WX MPOTEKAHUS, OIBITHI,
oTpakaronme GU3NIECKHe M XUMHUECKHE CBOMCTBA TaJOr€HOB M MX COCAMHEHUH (BO3MOXKHO
UCIOJIb30BAHME  BHMJIEOMATEPUAIOB),  O3HAKOMJIEHHE ¢ oOpa3lamMu XJOPUIOB (TajloreHHJIOB),
O3HaKOMJICHHE C oOpaslamMu cepbl W €€ COeNMUHEHHSAMH (BO3MOXHO HCIOJb30BaHHE
BHJICOMATepHasoB), HaOMOJeHHWe  Tporecca OOyriauMBaHMs — caxapa  MMOJ  JIEHCTBHEM
KOHLIEHTPUPOBAHHON CEPHOM KHCIOTHI, U3y4YE€HHE XUMHYECKHX CBOWCTB pa30aBiIeHHOW cepHOU
KHCJIOTHI, TPOBEACHNE Ka4eCTBEHHON peaknWy Ha CyabpaT-uoH W HaOIIoJeHWe NpHU3HaKa e
MPOTEKaHUs, O3HAKOMJICHHE ¢ (DU3WYECKUMH CBOMCTBaMHU a3ora, (pocdopa m WX cCoenMHECHUHA
(BO3MOXHO HMCIOJIb30BaHHE BHICOMATEpPUAJIOB), 0Opa3iaMu a30THBIX U (PocopHBIX yaoOpeHuH,
[OJIydeHHe, coOupaHMe, paclo3HAaBaHHME W M3Y4YEHHE CBONCTB aMMHUaka, IpPOBEACHUE
Ka4eCTBEHHBIX PEaKLUi Ha MOH aMMOHHUA U (ochaT-uOH U U3ydeHHE IMPU3HAKOB UX MPOTEKAHUs,
B3aMMO/ICHCTBHE KOHLIEHTPUPOBAHHOM A30THOM KHUCIOTHI ¢ MEAbI0 (BO3MOYKHO MCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), H3y4eHHME MOJeNell KpPUCTAIMYECKUX pemeérok anmasa, rpadura,
¢bynnepeHa, 03HaKOMJIEHHE C IPOLECCOM aJCOPOLUU PACTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM
yIi€M U yCTPOHCTBOM NPOTHBOra3a, MojiydeHue, coOupanue, paco3HaBaHUE U U3y4eHHE CBOMCTB
YIJIEKUCIIOTO Tra3a, IPOBEJIEHUE KaueCTBEHHBIX peakUuuil Ha KapOOHAaT M CHIIMKAT-HOHBI U
U3yyeHHe IPU3HAKOB UX MPOTEKaHMs, O3HAKOMJIEHHE C MpOAYKLMEH CHIMKAaTHOH
IIPOMBIIIJICHHOCTH, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3aa4 10 TeMe «BaxkHellne HeMeTambl 1 uxX
COEZIMHEHUS.

MeTtaJibl M1 HX COeINHEHNA
OO0mrast XapakTepUCTUKAa XMMHUYECKHUX 3JEMEHTOB — META/VIOB HAa OCHOBAaHWM HWXIIOJOXCHUS B

Ilepuomuueckoit cucreme xumuueckux dieMmeHToB J[.M. MenaeneeBa W CTpOCHUS AaTOMOB.
Crpoenune meramioB. MeTauiMdeckasi CBA3b M METaUIMYECKasKpUCTAIInYecKas
peuéTKa. DIIEKTPOXUMHUYECKHUI pan HanpsHKEHUM
MeTtaioB. Ou3nyeckne M XUMHUYECKHE CBoicTBa MeTamsioB. OOmme crnocoObl MOJTy4eHUS
MetaiioB.[IoHsATHE 0 KOPPO3UH METAIIJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT KOppo3uu. CIuiaBbl
(cramp, 4yryH, AIOpaTlOMUHUMN, OpoH3a) M WX MPHUMEHEHHE B OBITY W TPOMBIIIICHHOCTH.
Ilemounsie METaJUIbL: MoJiokeHne B llepuoauueckol  cucreMe  XUMHUYECKHX
anemeHToB JI.1. MenaeneeBa, CTpoeHHE UX  aTOMOB, HAXOXKIEHUE B IPUPOLE.
duznyeckue ¥ XUMHUYECKHE CBOMCTBa (Ha mpuMmepe HaTpust U Kanus). OKCHUABI U TUIPOKCHIIBI
HaTpus U Kaius. [[puMeHeHne MEeN0YHbIX METAIUIOB U KX COEMHEHHUIM.
[[{eouyHO3EMENBHBIE METAUIBI MAarHUil W KaJlblui: moJiokeHue B llepuoamueckoit cucreme
xuMuueckux sneMeHToB M. MenneneeBa, CTpoeHHME KX aTOMOB, HAxO0KJCHUE B IMPUPOJIE.
duznueckue W XUMHUYECKHE CBOMCTBA MarHus M Kalbliusg. BakHelmine coeauHEHHS KallbIUs
(oxcun, TUIPOKCU, COH). JKECTKOCTH BOJBI U CIOCOOBI €€ yCTpaHEeHHs.
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AmoMunumii: nonoxenue B [lepuoguueckoit cucreme xumudeckux uviemeHToB .M. Menneneesa,
CTpPOEHHUE aToMa, HaxOoXAECHHE B Ipupoje. Du3HMUecKUe U XUMHUYECKUE CBOMCTBA AIIOMUHUSL.
AmboTepHBIE CBOMCTBA OKCUA U THAPOKCH/IA ATFOMUHUSI.
Kenezo: mnosoxenue B Ilepuommueckoin cucreme xumuueckux 3neMeHToB [[.U. Menneneesa,
CTpPOEHHUE aTOMa, HaXOKJeHHUE B npupoje. Pusnueckue u XuMU4YeCcKUe CBOMCTBA xemne3a. OKCuapbl,
ruapokcu bl U con xenesa (1) uxxenesa (111),ux cocras, CBOWCTBA U MOTyYCHUE.
Xumuueckuil IKCnepumenm:
O3HAaKOMJICHHE C 0o0pa3lamMi METaUIOB M CIUIABOB, MX (DM3MYECKHMMH CBOWCTBAMH, H3y4YCHHE
pe3yabTaTOB KOPPO3HH METAIOB (BO3MOKHO HCIIOJIb30BAaHHME BUACOMATEPHATIOB), 0COOCHHOCTEH
B3aUMOJICHICTBUSL OKCHJAA KalbliMsl W HATpus C BOJOM (BO3MOXKHO  HCIIOJIb30BAHUE
BUJIEOMATEPUAJIOB), MCCIEI0BAaHUE CBOMCTB JKECTKOM BOJBI, MpoOIlecca TOPEHMs JKele3a B
KHUCII0po/ie (BO3MOYKHO MCIIOJIb30BaHUE BUIEOMATEPUaIOB), TPU3HAKOB MPOTEKAHUS KaueCTBEHHbIX
peakuuii Ha MOHBI (MarHus, Kajublus, aTloMuHUS, IMHKA, *kene3a (1) u xenesa (III), menu (II),
Ha0JII0/IEeHNE U OMMCAaHKE MPOILIECCOB OKPAIUIMBAHUS IJIAMEHU MOHAMM HATpUs, KaJus U KaJlblus
(BO3MOXHO HCIIOIH30BaHUE
BHJIEOMATEPUAJIOB), UCCIIEOBAHNE aM(POTEPHBIX CBOMCTB TUAPOKCHIA AITIOMUHUS M THIPOKCHIA
LIMHKA, PellIeHHe SKCIIEpUMEHTAIBHBIX 3a/1a4 10 TeMe «BaxkHeilre MeTambl U UX COeTMHEHUS.
XuMHS U OKPY/KAKOIIAA cpeaa
BemectBa 1 Matepualbl B IOBCEHEBHON JKU3HM YeoBeKa. be3onacHoe MCHoab30BaHUE BEUIECTB
U XUMHUYECKUX peakuuii B ObITy. [lepBas moMoIIh Npu XUMHUYECKUX 05KOT'aX U OTPABJICHHUSX.
XUMHYECKOe 3arpsi3HEHHE OKpyKarolled cpenbl (mpenenbHas AOMycTHMas KOHIIEHTpaIus
BemecTB (nanee — [1JIK). Ponb xumuu B perieHr# S5K0JI0rHUecKuX mpooiem.
Xumuyeckuu 5Kcnepumenm:
M3ydeHue 00pasIioB MaTEepPHAIIOB (CTEKIIO, CTNIaBBl METAJIOB, MTOJIMMEPHBIE MaTEpPHAIIbI ).
Mescnpeomemnvie cesa3u
Peanu3anus MeXnpeaMETHBIX CBA3E€H NMpU M3yd4EeHUM XMMHHU B 9 Kilacce OCYHIECTBISIETCS uepes
UCIOJb30BAHNE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX IMOHATHM, TaKk U MOHATHUH, SABIAIOIIUXCA
CHCTEMHBIMU /7151 OT/AEIbHBIX IPEAMETOB €CTECTBEHHO- HAYYHOTO LIUKJIA.
OO1u11e ecTeCTBEHHO-Hay4Hble TOHITHA: HAy4HbIH (DaKT, TUIIOTE3a, 3aKOH, TEOPUs,aHANIN3, CUHTE3,
KJIaccu(uKanys, MNepUOJUYHOCTh, HAOMIOJICHHE, AKCIEPHUMEHT, MOJEIUpPOBaHHUE, H3MEpEHUeE,
MO/I€lb, IBJICHUE, TAPHUKOBBIA 3P PEKT, TEXHOJIOTUs, MaTEPUAIIbI.
dusuka: MaTepus, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU, U30TOIbI, PaJMOAKTUBHOCTb,
MOJIEKYJa, SJIEKTPUYECKUN 3apsjl, IPOBOJHUKH, MOJYIIPOBOAHUKH, IUAIEKTPUKH, (POTOIIEMEHT,
BEIIECTBO, TeJO0, OO0BEM, arperaTHoe COCTOSHHE BEILECTBa, a3, pPacTBOP, PACTBOPUMOCTD,
KpHUCTaJNIN4eCcKasi pelIérka, CrjaBbl, (U3NUYECKUE BEIUNYMHBI, €AUMHULBI U3MEPEHUs, KOCMHUUECKOe
IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1bl, COJHIIE.
buosorus: ¢ortocunTe3, AbIxaHue, Ouocdepa, HKOCUCTEMA, MMHEpaJbHbIE YIOOpEHHUS,
MHUKPO3JIEMEHTbI, MAKPO3JIEMEHTHI, IUTATENIbHbIE BELIECTBA.
I'eorpadus: armocdepa, ruzppocdepa, MHUHEpabl, TOPHbIE MOPOJIbI, MOJE3HbIE HCKOINAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.
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Paznen 3.

TemaTuueckoe INIAHUPOBAHMUE C YKAa3aHUEM KOJIHYECTBA YaC0B, OTBOJAUMBIX Ha

OCBOCHHE KAKI0H TeMbI

Tema ‘ KoJsn4yecTBo 4yacoB

8 kaace 68
Pa3nes 1. OcHOBHBIE OHATHSI XMMHHU (YPOBEHb ATOMHO - 53
MOJICKYJISIPHBIX NPeEACTaBJICHUI)

Tewma 1. [lepBoHauanbHble XUMUYECKHE ITOHATHUSA. 24
Tema 2. Kucnopon. 5
Tema 3. Bomopon. 3
Tewma 4. Bona. PacTBopbI. 6
Tema 5. KosimuecTBEHHbIE OTHOIIEHUSI B XUMUU. 3
Tema 6. Baxneiiiue ki1acchl HEOPraHMYECKUX COETUHEHUH. 12
Paznean 2. Ilepuoanyeckuii 3axkon u [lepuoauyeckasi cucrema 7
xumuyeckux iemeHToB /.. MenaesieeBa. CTpoenune aroma.

Pasznen 3. Crpoenue BenmecTBa. XUMHYECKasi CBA3b. 8
9 kiace 68
Pazgea 1. MHorooOpasue XuMHYEeCKHUX peaKkiuil 16
Tema 1. Knaccudukanmsi XMMu4ecKux peakiui. 6
Tema 2. XuMHYECKHE pEaKIMU B BOJHBIX PACTBOPAX. 10
Paznea 2. MuorooOpasue BeniecTs 44
Tema 1. 'anoreHsr. 5
Tewma 2. Kucnopon u cepa. 8
Tewma 3. Azot u pocdop. 9
Tema 4. Yraepoa v KpeMHUH. 8
Tema 5. Metasibl. 14
Pasznea 3. KpaTkuii 0030p BaxHellInX OPraHudeCcKuX BelecTB 8
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