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Iloacnumenvnaa 3anucka.
Ilepeuens HopmamueHvIX 0OKYMEHM 08, UCNONBL3YEMBIX 0I5 COCIMABIEHUA PADOUEll NPOZPAMMbL:
Pabouas nporpamma yueOHOro Kypca 1o xumuu i 8- 9 kiacca pazpadorana Ha ocHoBe @I'OC BTOpOro rnokosneHus, NpUMEPHOM POrpaMMbl OCHOBHOT'O OOILETO
oOpazoBanus o xumud, [IpamepHON TporpaMmbl OCHOBHOTO 00111ero 00pa3oBanus 1Mo Xumun 1 [IporpamMmel kypca xumuu ai1s 8-9 kiaccoB 0011e00pa3oBaTenbHbIX
yupexaenuii, asrop H.H. I'apa.
Jannas pabouast mporpamma peanusyercs B ydeOHUKax A o0meoopa3oBaTenbubix yupexaenuid [.E. Pymsutuca nu @.I'. ®enpamana «Xumus. 8 kmace» u « XUMHS.
9 kmace»
Pabouas mporpamma o XMMHHM JUIsi OCHOBHOM ILIKOJIbI COCTaBJIEHA HA OCHOBE!
[Tpukaza Muno6puayku Poccun ot 31.03.2014 Ne 253 «O06 yrBepkaeHnn (heaepaabHOTo MepedyHst yueOHUKOB, PEKOMEHIyEMBIX K HCITOJIb30BAHHIO MTPH
pean3alny UMEIOLUX FOCYAapCTBEHHYIO aKKpeIUTali0 00pa30oBaTeIbHBIX IPOrpaMM Ha4aJlbHOTO 00I[Ero, OCHOBHOTO O0IEro, CpeTHEro 00IIero
00pazoBaHU»
Yue6noro iana MbOY CpennenessitoBekoit COIL Ha 2021-2022 yu. ron, yrBepkaeHHOTo nprka3zom Ne 158 ot 26 asrycra 2021 .
A Taxxke ¢ yueroM Paboueit mporpammel Bociutanust MBOY CpennenessitoBckoit COI (yrBepxaena mpukazom Ne 158 ot 26.08.2021 r.).
[Tonoxenus o padoyeit mporpamme, pazpadorannoro B MbOY CpennenersitoBckoit COILL.

Y4yeOHUKN.
Pymsutuc I'.E. ®enpaman @.I'. Xumusa 8 kinacc — M.: IIpocsemenue, 2018.
Pymutuc I'.E. ®enpaman @.I'. Xumus 9 xnacc — M.: [Ipocsemenne, 2019.

Obwan xapakmepucmuxa y4edH020 npeomema

B coneprkanuu TaHHOTO Kypca IMpeiCTaBIeHbl OCHOBOMONIATAIOIINE TEOPETUIECKHE CBEICHHS 10 XUMHUH, BKIIIOYAIOIINE U3YUYSCHHE COCTaBa U CTPOSHUS BEILECTB,
3aBHCUMOCTH UX CBOWCTB OT CTPOCHHS, HCCIEJOBAHUE 3aKOHOMEPHOCTEH XMMUYECKHX MPEBPAIICHUI U ITyTeH yIPaBICHUS UMH B LIEJIAX MOTYYEHHs BELIECTB,
MaTepHajoB, JHEPTUH.
ConepxaHne yaeOHOro rnpeMeTa BKII0YaeT CBECHHUS O HEOPTaHMYECKHUX BEIECTBAX, UX CTPOCHUH U CBOMCTBAX, a TAK)KE XUMHUECKHUX MPOLIECCaX, MPOTEKAIOUINX B
okpyxaromem mupe. Hanbonee crnoxubie a1eMeHTsl yHIaMEeHTAIBHOTO siApa CoepsKaHus 001Iero 00pa3oBaHus 10 XUMHUH, TAKUE, KaK OCHOBBI OPraHUYECKON U
MPOMBIIUICHHON XUMUH, IEPEHECEHBI B TIPOrpaMMy CpeaHel (IoaHOoi) 001meo0pa3oBaTeIbHOM KO
TeopeTHuecKyto OCHOBY H3y4YeHHsI HEOPTaHUYECKOH XUMHUH COCTABIISIET aTOMHO-MOJIEKYJISIpHOE yueHue, nepruoandeckuii 3akon JI.11. MenzaeneeBa ¢ KpaTKUMH
CBEICHHUSIMU O CTPOSHUH aTOMOB, BUJIAX XUMHUYECKOHN CBSI3U, 3aKOHOMEPHOCTSIX MPOTEKAHUN XUMHUYECKUX PEaKLUi, CBOMCTBAX, MOIyYeHHH, IPUMEHEHUH METAJIOB,
HEMETAJJIOB M UX COCTMHEHUH, 3HAKOMCTBO C BAXKHEHIIIMMHU OPTraHUYECKUMH BEIIECTBAMU
B u3yueHnn Kypca 3Ha4MTENIbHA POJIb OTBOJUTCS XUMUYECKOMY SKCIIEPUMEHTY: MPOBEACHUIO IIPAKTUYECKUX U JIAOOPATOPHBIX pabOT U OMUCAHUIO MX PE3yJIbTAaTOB;
COOJTIOZICHUIO HOPM U MPAaBHII TIOBEACHUS B XUMHUYECKHX JIA00PATOPHUSIX.
OCHOBHbIE Yeu U3y4eHUs: XMMUU HAaIIPABJICHBI:

® HA 0cBOeHUe BaNCHeUX 3HaHUll 00 OCHOBHBIX MOHITHIX U 3aKOHAX XUMUU, XUMUYECKON CUMBOJIHMKE;

® Ha oslaoeHUe YMeHUAMU Ha6J'I}O,ZLaTB XUMHWYCCKUC SIBJICHUS, IIPOBOJAUTDH XUMHUYECKUM OKCIICPUMCEHT, IIPOMU3BOJAUTL PACYCThI HA OCHOBC XMMUYCCKHUX (bOpMy'J'I
BCIICCTB U ypaBHeHI/Iﬁ XUMHUYCCKHUX peaKL{Hﬁ;



® Ha paszeumue NMO3HABATCIbHbIX THTCPECCOB U MHTCIIJIICKTYaJIbHBIX CITocoOHOCTEH B Iponecce MpoBCACHUA XUMHUYCCKOI'O SKCIICPUMCHTA, CAMOCTOATCIIbHOI'O
HpI/IO6peTeHI/I${ 3HAHUI B COOTBETCTBHU C BO3HHUKAaIOIIMMH KN3HCHHBIMHA HOTpC6HOCT$IMI/I;

® HA gocnumauue OTHOIIECHUS K XMMHUU KaK K OJHOMY U3 (yHIaMEHTaIbHBIX KOMIIOHEHTOB €CTECTBO3HAHUS U DJIEMEHTY O0ILEYeTIOBEUECKON KYIbTYpPHI;

®  HA NpUMeHeHUe NOJYYeHHbIX 3HAHUY U yMeHutl JU11 0e30I1aCHOT 0 UCII0JIb30BAHUS BEIIECTB U MATEPUAIIOB B OBITY, CEIbCKOM XO03HCTBE U HA IPOM3BOACTBE,
peLIeHUs] IPAKTUYECKUX 3a]a4 B [IOBCETHEBHOM JKU3HU, NIPEIYNPEXACHH IBICHUH, HAHOCALINX BPE 3/I0POBBIO YEJIOBEKa M OKPY’Karollee Cpejie.
OpnHolt U3 BakHEHIINX 3a/1a4 OCHOBHOI'O 00IIero 00pa3oBaHus SIBJIIETCS TOJrOTOBKA 00YYAIOIIUXCSl K OCO3HAHHOMY U OTBETCTBEHHOMY BBIOOPY KH3HEHHOTO U
npodeccruonanbHoro myru. OOydaronmecs T0MKHBI HAYIUThCSI CAMOCTOSITENIbHO CTAaBUTD EJIH U ONPEACTATh MyTH UX TOCTUKEHHS, UCIIOIb30BaTh
NpUOOPETEHHBIH B IIIKOJIE OINBIT B PEAIbHON KU3HHU, 32 paMKaMM y4eOHOr o Ipoliecca.
XHUMHS KaK y‘IC6HI:II>i mpeaAMET BHOCUT CYHICCTBCHHLIﬁ BKJIaJ] B BOCIIMTAHUEC U PAa3BUTHUC o6yqafoumx051; OHa IMpU3BaHa BOOPYKUTHb UX OCHOBAMU XUMHYCCKUX
3HAHUN, HEOOXOTUMMBIX JIJISl TIOBCETHEBHOM KU3HU, 3AJI0KUTH PYHIAMEHT JUIS TAITBHEUIIIETO COBEPIICHCTBOBAHUS STUX 3HAHUH, a TAK)KE CIIOCOOCTBOBATH
0e30macHOMY MOBEAECHUIO B OKpYKalollell cpeie U OepexHOMY OTHOLIEHUIO K Hel. Pa3BuTHe 03HABATENBHBIX HHTEPECOB B IIPOLIECCE CAMOCTOATEIBHOIO
HpI/IO6pCTCHI/I$I XUMHUYECKUX 3HAHUH U UCHOJIL30BAHNE Ppa3IMYHbIX UCTOYHUKOB I/IH(I)OpMaHI/II/I, B TOM YHUCJIC KOMIIBIOTCPHBIX.
Bocnuranne y6C)KI[CHHOCTI/I B IIO3UTHBHOMU PO XUMHUH B )KU3HU COBPEMCHHOI'O 06HICCTB3, HCO6XOI[I/IMOCTI/I XUMUYCCKU I'PaMOTHOI'O OTHOIICHUA K CBOEMY
3JJ0pPOBbIO U OKPY’KaIOLIEH cpere.
B cootBerctBuu ¢ Paboueil mporpamMMoii BoCIMTaHUsl COJEpaHUE BOCIUTATELHOTO MOTEHIMaNa ypoKa HalpaBlIe€HO Ha JOCTH)KEHUE CJAeAYHILIHX
neJiei:
® YCTAHOBJIEHHE [OBEPUTENIbHBIX OTHOIICHUH MEXKIYy YYUTEIeM M €ro y4eHHKaMH, CHOCOOCTBYIOIIMX MO3UTHBHOMY BOCHPHUSTHIO yYalllUMHUCA
TpeboBaHUH U MPOCHO yUUTENS, MPUBJICUCHNUIO UX BHUMAHUS K 00CYyK1aeMOi Ha ypoke HH(OpMallMY, aKTUBU3AlMU X TIO3HABAaTEIbHON JESITeNhHOCTH;

e mo0yXJIeHHe IIKOJIHPHUKOB COOIONaTh Ha YpOKe OOIICHPUHATHIE HOPMBI TOBEIACHUS, MpaBuia OOMIEHHS CO CTapIIUMHU (YUUTEISIMU) |
CBEPCTHHKAMU (ITKOJIBHUKAMH ), IPUHIIUITEI Y4eOHOM TUCIUILIMHBI U CAMOOPTaHU3AIHH;

¢ NpHBJIeYeHHEe BHUMAHUS IIKOJbHUKOB K LIEGHHOCTHOMY aCHEKTy MU3y4aeMbIX Ha ypoKax sIBICHUH, opraHu3anus ux paboThl ¢ MOJy4aeMoil Ha ypoke
COLIMANILHO 3HAUMMOU MH(pOpMaIel — HMHUIIMUPOBAHUE €€ 00CYKIEHHS, BHICKa3bIBAaHUsI YUalllUMUCS CBOETO MHEHHS 110 €€ MOBO/Y, BEIPAOOTKH CBOETO K Hel
OTHOILICHUS;

®  HCNOJIb30BaHHE BOCIHMTATEIIBHBIX BO3MOXKHOCTEH COJEp)KaHMs y4eOHOTO IpenMeTa 4Yepe3 JIEMOHCTPAIUIO JETSIM TMPHUMEPOB OTBETCTBEHHOTO,
IPaXXIAHCKOTO MOBEACHUS, MPOSBICHUS YEIIOBEKOMIOOUS U JOOPOCEPACUHOCTH, Yepe3 Moa00p COOTBETCTBYIOIIMX TEKCTOB JUIsl YTEHUS, 3a/1a4 JJIsl pelIeHus,
MPOOJIEMHBIX CUTYalU Ui OOCYKICHHsS B Kilacce;

L4 NPUMECHEHUE Ha YPOKE HMHTCPAKTUBHBIX (bOpM pa6OTBI yqamuxcesa: HMHTCIUICKTYAJIbHBIX HI'Pp, CTUMYIIHMPYIOIIHUX IMO3HABATCIbHYIO MOTHBALIUIO
IOKOJIBHUKOB; AUJAAKTUYCCKOIO0 Tearpa, I'IC IOJYUCHHBIC Ha YPOKC 3HAHUA O6BII‘pBIBaIOTC${ B TEAaTpaJIbHBIX ITOCTAHOBKAX; HHCKYCCHﬁ, KOTOpPBIC HOAar0T
yqalmuMcesa BO3MOXKHOCTB HpI/IO6peCTI/I OIIBIT BCACHUA KOHCTPYKTHBHOI'O OJUAJIOTA; rpynn0B017I pa6OTBI N pa6OTBI B IMapax, KOTOPbIC ydaT IHKOJIbHUKOB
KOMaHIHOM pa60Te 1 B3aUMOJEUCTBHUIO C APYruMU ACTbMU;

L4 BKJIIQYE€HHE B YPOK UT'POBBIX NPOUEAYP, KOTOPHIE IMMOMOTalOT MOAACPKATh MOTHBAIUIO JeTeH K MOJIYUYCHHUTIO 3H8.HPII>'I, HaJIa)XUBaAHUIO ITO3UTHBHBIX
MEKJIMYHOCTHBIX OTHOIIICHUH B KJ1aCCeC, MMOMOTar0T YCTAHOBJICHUIO ,HOGpO)KCJIaTCJIBHOI\/II aTMOC(I)CpBI BO BpCMs YpOKa;



° Oopranusanus H_Ie(bCTBa MOTHUBUPOBAHHBIX W JSPYAWPOBAHHBIX YYAlIIUXCA HAJ WX HCYCICBAOIHWMH OJHOKIIACCHHKAMH, OAIOIICTO IHNKOJbHHUKaM
conuaJibHO 3HAYUMBIM OIIBIT COTPYAHHNYCCTBA U B3aUMHOM TIIOMOIIIH,

¢ HHULUHMPOBAHHE U IOJJAEP/KKA HCCIIECI0BATEIBCKOW ACATEIBHOCTH LIKOJIBHUKOB B PaMKax pealM3allid UMW HHIMBUAYAJIBHBIX U TPYNIIOBBIX
MCCIIEIOBATEIbCKUX MPOEKTOB, YTO JACT HIKOJILHUKAM BO3MOXHOCTh MPHOOPECTH HABBIK CAMOCTOSTEIHHOTO PEIICHHUS TEOPETUYECKOH MPOOIEeMbl, HABBIK
reHEepUpOBaHUs U 0(POPMIIEHHSI COOCTBEHHBIX MJI€H, HABbIK YBAKUTEIBHOIO OTHOIICHUS K Yy)KUM UJesIM, 0(QOPMIIEHHBIM B paboTax APYrux HUccieoBaresei,
HaBBIK ITyOJMYHOIO BBICTYIIJICHUS TIEpE ayIuTOpUEll, apryMEHTUPOBAHUS U OTCTaUBAHUSI CBOEH TOUYKU 3PEHHUSL.

Mecmo yueonozo npeomema 6 yueonom niane
OcobeHHOCTH cofepyKaHust Kypca « XM SIBISIOTCS TIIaBHOW IPUYUHON TOTO, UTO B 0a3MCHOM yueOHOM (00pa30BaTeIbHOM) IJIAHE ATOT MPEIMET MOSIBIISICTCS
MOCTIETHAM B PSITy €CTECTBEHHOHAYYHBIX JAUCIUTUIINH, TOCKOIBKY JUIS €r0 OCBOCHHUS MIKOJIBHUKH JOJDKHBI 001a/1aTh HE TOJIBKO ONMPEACTICHHBIM 3a11acOM
MpeBaPUTEIHHBIX €CTECTBEHHO-HAYYHBIX 3HAHHM, HO ¥ JIOCTATOYHO XOPOIIIO PA3BUTHIM a0CTPAKTHBIM MBIIIIJICHUEM.
B o0Opa3zoBarenbHOIi TporpaMme Mo XUMUW Ha H3y4eHUE XUMUU B 8 U 9 Kimaccax OTBOIMTCS 2 yaca B He/emo, 68 yacoB B rojl. Peanuzanus qaHHOM porpaMMbl
CIOCOOCTBYET UCTIOIB30BAHUIO Pa3HOOOPa3HBIX (OPM OpraHU3aIuy y4eOHOTo MpoIiecca, BHEIPSHUIO COBPEMEHHBIX METOIOB OOYUYCHHS 1 TIEaror HIECKUX
TEXHOJIOTHH.
Peszynomamut oceéoenusn yuebnozo npeomema
OcHoBHO#1 (popMoif opranu3aiy yaeOHOro nporecca sBiseTcs KJIacCHO-ypouHast cucreMa. B kauecTBe JOMOIMHUTENBHBIX (pOpM OpraHu3anuy o0pa3zoBaTeIbHOTO
MpOoIIECcca UCIONB3YETCS CHCTEMa KOHCYJIBTAIlMOHHOMN TOIEPKKH, HHIANBUAYATLHBIX 3aHATHI, CAMOCTOSTENIbHAS PadoTa yJaluXxcs C UCIOIb30BAaHHEM
COBPEMEHHBIX WH(POPMAITMOHHBIX TEXHOIOTHH. OpraHu3aius CONpOBOXKIACHUS yJaIUXCs HAIIPABJICHA HA CO3/IaHIE ONTUMAIBLHBIX YCIOBUN O0YUEHUS ; UCKITIOUCHHE
MICUXOTPAaBMUPYIOMHUX (HaKTOPOB; COXpAaHEHHNE TICUXOCOMATHYECKOT'0 COCTOSHHS 3I0POBbsSI YUAIIUXCS; Pa3BUTHE TOJIOKUTEIbHOW MOTHUBAIIMH K OCBOCHHUIO
MIPOTrPaMMBI; Pa3BUTHE MHIUBUIYATHHOCTH U OIAPEHHOCTH KaXKI0T0 peOeHKa.
Pabouas mporpamma mpeaycmarpuBaeT (OpMHPOBAHUE Y YUAIIUXCS 001ey4eOHbIX YMeHUI H HABBIKOB, YHHBEPCAJIbHBIX YUeOHBIX JAeiiCTBUI U KJII0YeBbIX
KOMIIeTeHIUIi: YMEHUE CAMOCTOSATEIbHO U MOTUBHPOBAHHO OPraHU30BbIBATh CBOIO I103HABATENBHYIO ACATEIbHOCTD; UCIIOIb30BAHUE HIIEMEHTOB IPUYUHHO-
CJICICTBEHHOTO U CTPYKTYPHO-()YHKIIMOHATIBHOTO aHAJIN33; ONIPEeNICHHE CYITHOCTHBIX XapaKTEPUCTHK U3ydaeMoro 00beKTa; yMEHHE Pa3BepHYTO 00OCHOBHIBATD
CYXJEHUS, 1aBaTh ONpeeNeHUs, IPUBOIUTH J10KA3aTEIbCTBA; OLICHUBAHUE U KOPPEKTUPOBKA CBOETO IOBEJACHUS B OKPYKAIOIIEM MUDE.
Pe3yabTaThl H3yueHHs Kypca «Xumus. 8 kiaace» , «Xumus. 9 Kiaace» npuBeneHsl B paznene « TpeboBaHus K ypOBHIO MOJATOTOBKH BBITYCKHUKOBY, KOTOPBIN
MOJTHOCTBIO COOTBETCTBYET cTaHAapTy Broporo nokosnenuss ®I'OC. TpeboBanus HampaBiIeHbl HA peaTH3alNi0 CHCTEMHO-AEATEIbHOCTHOTO, U JINYHOCTHO-
OPHEHTHPOBAHHOI'0 TIOJIXO/I0B; OCBOSHHE YJAIIUMICS HHTEIUICKTYIbHON U MPAKTHYECKOMN eSTeNbHOCTH; OBJIQJICHNE 3HAHUSAMHU H YMEHHUSIMU, BOCTPEOOBAHHBIMU B
MTOBCETHEBHOW U3HU, MO3BOJISIFOIIMMUA OPUEHTHPOBATHCS B OKPYKAIOIIEM MUPE, 3HAYMMBIMU JJIsl COXPAHEHUsI OKPYKaIOLIEH cpeibl U COOCTBEHHOTO 3/10POBbSI.
ILnannpyemble pe3yJbTaThl H3yUeHHUs Y41eOHOT0 mMpeaMeTa
BeimyckHuK Hayuumes:
® OIHCHIBATh CBOMCTBA TBEP/BIX, JKUIKUX, Fa3000pa3HbIX BEIIECTB, BHLICISS UX CYIECTBEHHBIC TPU3HAKH;
® XapaKTeprU30BaTh BEIECTBA 10 COCTaBY, CTPOCHUIO M CBOMCTBAM, YCTaHABIMBATH IPHYMHHO-CIICICTBEHHBIC CBS3M MEX/Iy TaHHBIMHU XapaKTEePUCTHKAaMH BEIECTBa;
® PacKpBIBaTh CMBICIT OCHOBHBIX XUMHYECKHX IOHSATHI: aTOM, MOJIEKYJa, XUMUYECKUH 3JIEMEHT, MPOCTOE BEUIECTBO, CIOKHOE BEIECTBO, BAJICHTHOCTD, HUCIIONB3YS
3HAKOBYIO CHUCTEMY XMMHUH;
® 1300pakaTh COCTAB MPOCTEHIIMX BEIIECTB C HOMOIIBIO XUMUYECKUX (POPMYJT U CYITHOCTh XMMUYECKHUX PEAKIMI C TOMOIIBIO XMMHUUECKUX YPAaBHEHUIA ;
® BEIYUCIISITH OTHOCUTEIIBHYIO MOJICKYIJIIPHYIO ¥ MOJISIPHYIO MacChl BELIECTB, a TAKKE MAaCCOBYIO JOJI0 XHUMUYECKOT0 JIEMEHTa B COSIMHEHUSIX;
® CPaBHUBATH 110 COCTaBY OKCH/IbI, OCHOBaHHSI, KHCIIOTBI, COJIH;
® KJIaCCU(ULIUPOBATH OKCHJIBI M OCHOBAHMS 110 CBOMCTBAM, KUCIIOTHI U COJIM — IO COCTaBY;
® OIKCHIBATh COCTAB, CBOMCTBA M 3HaYCHHE (B PUPOIC M MPAKTUYECKOI JeITEIbHOCTH YEIOBEKa) MPOCTHIX BELIECTB — KUCIOPO/a U BOAOPO/IA;



® TI0JIB30BAThHCS JIAOOPATOPHBIM 000PYAOBAaHHEM M XMMHUUECKOHN MOCY0M;

® [IPOBOJIUTH HECIOXKHBIE XMMHUYECKHE OMBITHI U HAaOMIOACHHS 32 M3MEHEHHMEM CBOWCTB BEILECTB B MPOLECCe WX MPEBpalleHUil; cOOMI0NaTh MpaBWiia TEXHUKU
0e30MacHOCTH MPH MPOBEACHUU HAOMIOACHHUH 1 OIIBITOB;

® pa3nMyaTh SKCHEPUMEHTAJIHHO KUCIOTHl WU LIENOYH, MOJb3YACh WHAMKATOPAMHU; OCO3HATH HEOOXOAMMOCTH COOJMIOAEHHSI Mep Oe30MacHOCTH MpU OOpalleHHH C
KHCJIOTaMH | LIET0YaMHu.

o KitaccuguuupoBats MHOroo0pasne XUMUYECKIX pPeaKiuii

e I3yunT cBOICTBAa METAJJIOB, HEMETAJIJIOB U UX COCTMHEHUI

BoInycKkHUK noyuum 603modiHcHOCHb HAYUUMBCA .

® TPaMOTHO 00pAIIaTHCs C BEIECTBAMH B ITOBCEIHEBHOM JKU3HHU;

® 0OCO3HABaTh HEOOXOMMOCTD COOJIOACHUS MPABHJII IKOJIOTHUEcKH 0€30M1acHOro MOBECHUS B OKPYKaIOIIeH TPUPOTHOH cpere;

® [IOHUMATh CMbICJII U HGOGXO,Z[I/IMOCTL CO6JIIOI[GHI/I$[ HpC)IHHC&HHfI, npeajiaraéMbiX B MHCTPYKIUAX 110 UCITIOJIb30BaHUIO JICKApPCTB, CPEICTB 6])1TOBOI7[ XUMHUHU U JP.;

©® 1CII0JIb30BaTh npnoGpereHHLIe KIIFOUCBBIC KOMIICTCHTHOCTU IIPU BBIIIOJIHCHUU HCCICAOBATCIBCKUX IPOCKTOB I10 MU3YUCHHIO CBOﬁCTB, CHOCO6OB MOJIy4YCHUA U
pacro3HaBaHus BEIIECTB;

® pa3BUBATH KOMMYHUKATUBHYIO KOMIICTCHTHOCTD, UCIIOJIB3Yyd CPEACTBA YCTHOTO U IMTMCbMEHHOI'O O6III€HI/I$[, MPOABJIATE TOTOBHOCTH K YBAKCHUTIO WHOM TOYKHU 3pCHUA
MpH 00CYKIEHUH Pe3yIbTaTOB BHITIOJIHEHHOW Pa0OTHI;

® 00BEKTUBHO OIIEHWBATh WH(POPMAIMIO O BEIIECTBAX M XMMHYECKUX MpOoIleccax, KPUTHUECKH OTHOCHTHCS K IICEBJIOHAYYHON HH(OpMAIMH, HET0O0pPOCOBECTHON
peKiame, Kacaroieicst CTIONb30BAHMS PA3INYHBIX BEIIECTB.

Ilepnoanyeckuii 3aK0H U MepuoOAUYECKas cucTeMa XUMHYecKuX 3j1eMeHTOB /I.U. MenneneeBa. CTpoeHue BelecTBa.

BoINyCKHUK Hayuumcs:

o KJIaCCI/Iq)I/IHI/IpOBaTB XUMHUYCCKHE DJIEMEHTBI HAa METAJUIbI, HEMCTAJIJIbI, 3JIECMECHTBI, OKCUIbI U THUAPOKCUIBI KOTOPBIX aM(bOTepHBI, U MHCPTHBIC 3JIEMCHTBI (ra31)1) JJIsL
OCO3HaHMS BaXKHOCTHU YIOPSAOYEHHOCTH HaY4YHbIX 3HAHUM;

® pacKkpbIBaTh CMbICH nepuoandeckoro 3akoHa JI.M. Menneneesa;

® OITMCHIBATh U XapaKTepH30BaTh TAOIHUHYIO (OPMY MTEPHOTUIECKON CHCTEMbI XUMHUYECKUX JJIEMEHTOB;

® XapaKTepr30BaTh COCTAB ATOMHBIX SIEP MU pACIpENeieHUE YHUCIIA DIIEKTPOHOB MO JJEKTPOHHBIM CIIOSIM aTOMOB XHWMHYECKUX 3JIEMEHTOB MAJIBIX MEPUOJIOB
MEPUOINYECKON CUCTEMBI, a TAKXKE KAJIS U KaJIbLIUS;

® pa3nuy4aTh BUAbl XUMUYECKOM CBSI3U: HOHHYIO, KOBAJICHTHYIO NOJISIPHYI0, KOBAJICHTHYIO HENOJSIPHYIO M METAJUIMYECKYO;

© 1300pakaTh MEKTPOHHBIE (POPMYITHI BEIMIECTB, 00PA30BAHHBIX XUMHYECKUMH CBSI3SIMH Pa3HOTO BUIA;

® BBISBIISITH 3aBUCHMOCTH CBOWCTB BEIIIECTBA OT CTPOEHUS €ro KPUCTAINTHIECKOHN pereTky (HOHHOH, aTOMHOM, MOJIEKYIIIPHON, METaJUTHYECKOH );

® XapaKTepru30BaTh XUMUIECKHE DIIEMEHTHI i UX COSTUHEHHSI Ha OCHOBE ITOJIOJKEHUS DIIEMEHTOB B TIEPHOMUECKON CHCTEME U 0COOEHHOCTEH CTPOEHUS X aTOMOB;

® OMUCHIBATH OCHOBHBIE MpeAnocbUIKM OTKpbiTUA .M. MeHnaeneeBplM NEPUOOUYECKOrO 3aKOHA U MEPUOANYECKOH CHCTEMBl XUMHUYECKUX 3JEMEHTOB U
MHOT000pa3HyI0 HaY9IHYIO IEATEIEHOCTh YIEHOT0;

® XapaKTEpU30BaATh HAYYHOE U MUPOBO33PEHUYECKOE 3HAUCHUE NIEPUOJMUECKOr0 3aKOHA U TIEPUOANYECKOM cCUCTEMBI XuMudeckux siemenToB [[.1. Menneneesa;

© 0CO3HABATh HAYYHBIE OTKPHITHS KaK Pe3yJabTaT IIUTETHHBIX HAOIIOICHI, ONBITOB, HAYYHOH ITOJIEMUKH, TIPEOIONICHIS TPYJHOCTEH U COMHEHUH.

BbINyCKHUK HOYUUM 603MOHCHOCHb HAYUUMBCA

© OCO3HABATh 3HAYEHUE TEOPETUUECKUX 3HAHUM JIJIs1 IPAKTUYECKOM NeATeIbHOCTH YEIOBEKa;

® OITMCHIBATh N3YYEHHBIE OOBEKTHI KaK CHCTEMBI, IPHUMEHSIS JIOTUKY CHCTEMHOT'0 aHAJIH3a,

® IPUMEHSTH 3HAHHS O 3aKOHOMEPHOCTSIX IMEPUOANYECKOI CHCTEMBl XHMHUYECKHUX DIIEMEHTOB JIJISl OOBSICHEHUS U MPEIBUIEHUS CBOWCTB KOHKPETHBIX BEIECTR;

® pa3BUBaTh WH()OPMAIMOHHYI) KOMIETEHTHOCTh TOCPEICTBOM YTIIyOJeHWsI 3HaHWW 00 WCTOPHHM CTaHOBJICHHS XHMHYECKOW HAyKH, €€ OCHOBHBIX ITOHSATHUH,
MEPUOINYECKOr0 3aKOHA KaK OJJHOIO M3 BaKHEHIIIMX 3aKOHOB MPUPOABL, & TAKXKE O COBPEMEHHBIX JOCTUXK CHUSIX HAYKU U TEXHUKHU.

MHoroo0pa3ne XUMHYECKUX peaKIui.



Brinyckuuk nayuumcs:

® O0BSCHSTH CyTh XUMHUYECKUX MIPOIIECCOB;

® Ha3bIBaTh IPU3HAKHU U YCIOBUA MPOTEKaHUS XUMUYECKUX peakIuii;

® YCTaHABJIMBAThH MPUHAIISKHOCTh XUMUYECKON PEaKIMK K ONPeNeSICHHOMY THUITY TI0 OHOMY M3 KJIaCCHU(UIIMPOBAHHBIX TPU3HAKOB!

1) 1o 4ucIy ¥ cocTaBy MCXOJHBIX BEIIECTB U MPOAYKTOB PEAKLUH (PEaKK COCANHEHUS, Pa3iI0KEHHsI, 3aMelIeHus] 1 0OMeHa);

2) 10 BBIZICTICHUIO UJTH MOTJIOMIEHU IO TEIUIOTHI (peakul 3K30TepMUYECKIE U SHAOTEPMHUUECKHE);

3) 0 U3MEHEHHUIO CTENEeHEeNW OKUCIEHUS XUMUYECKUX 3JIEMEHTOB (OKUCIUTENbHO-BOCCTAHOBUTENbHbIE PEAKIIN);

4) mo oOpaTUMOCTH Tporiecca (peakiiuu 00paTUMbIC M HEOOPAaTUMBIE);

® Ha3bIBATh (DAKTOPHI, BIHSIOININE HA CKOPOCTh XUMHUYECKHUX PEaKIIN;

® Ha3bIBATh (DAKTOPHI, BIHSIONINE HA CMEIIEHUE XUMHUECKOTO PAaBHOBECHS;

® COCTaBIISITh YPaBHEHHUs DJICKTPOIUTHYESCKON JWUCCOIMAIMY KHCIIOT, IeJI04eH, CONel; MOJHbIE U COKpAllleHHbIC HOHHBIE YpaBHEHUS! peakiiii oOMeHa; ypaBHEHHUS
OKHMCITUTENBHO - BOCCTAHOBUTENIBHBIX PEAKIIHIL;

® [IPOrHO3UPOBATH MPOMYKTHI XMMHUYECKUX peaklui 1o GopMyaaM / Ha3BaHUSM HCXOIHBIX BEIIECTB; OMPEACNISITh HCXOJHBIE BEUIeCTBa MO GOopMyaM / Ha3BaHHSIM
MIPOAYKTOB PEAKIIUH;

® COCTaBJISITh YPaBHEHUS peakinii, COOTBETCTBYIOIINX MOCIEI0BATEILHOCTH («IIETIOUKe) ) MPEBPAIEHUI HEOPraHMUYECKUX BEUIECTB Pa3IMUHBIX KJIaCcCOB;

© BBISIBIISITH B TIPOIIECCE SKCIIEPHIMEHTA MTPU3HAKH, CBUIETEbCTBYIOMINE O MTPOTEKAaHUN XUMUYECKON PEaKITii;

© FOTOBUTB PACTBOPHI € ONPEAECIIEHHON MacCOBOM J0J1€il pACTBOPEHHOI'O BEILIECTBA;

® OIIpENENATh XapaKTep Cpeabl BOAHBIX PACTBOPOB KUCIIOT M IIETI0YEH 10 M3MEHEHNIO OKPACKH WHINKATOPOB;

© IPOBOJIUTH KAYECTBEHHBIE PEAKIIH, TOATBEPKIAIOIINE HATUYHE B BOAHBIX PACTBOPAX BEIIECTB OT/ENbHBIX KATHOHOB M aHUOHOB.

BbInyCKHUK noIyuum 603mMoicHOCHY HAYUUMbCA.

® COCTaBJISITh MOJIEKYJISIPHBIC U TIOJIHbIE HOHHBIE YPaBHEHUS 110 COKPAIllEHHBIM HOHHBIM YpaBHEHUM;

® [IPUBOJUTH IIPUMEPBI PEAKIINH, TOATBEPXKIAIONINX CYILIECTBOBAaHUE B3aUMOCBSI3U MEX/ly OCHOBHBIMU KJIacCaMU HEOPIaHUYECKUX BEIECTB;

® [IPOrHO3UPOBAThH PE3YJIbTATHI BO3AEHCTBUS Pa3INUHbIX ()aKTOPOB Ha CKOPOCTh XUMHUYECKOH pEaKIuy;

® IPOTHO3UPOBATH PE3YIBTATHI BO3ACHCTBHS PA3IHMUHBIX ()aKTOPOB HAa CMEIICHNE XHMHUYECKOTO PABHOBECHSL.

MHoroo0pa3ue BelecTs.

BeinyckHuk Hayyumcs:

® OIPEACIATh IPUHAAIECKHOCTE HEOPIaHNIECKUX BEIIECTB K OTHOMY M3 M3YUYECHHBIX KJIACCOB/TPYIII: METAJJIbl M HEMETAJUIbI, OKCHUIIbl, OCHOBAHHUS, KHCIIOTHI, COJIH;

® COCTaBIISITh (DOPMYJIBI BEIIECTB 110 UX HA3BAHUSIM;

® OIIPEACIATh BAJIEHTHOCTh U CTEIIEHb OKMCIICHNUS 3JIEMEHTOB B BELIECTBAX;

® COCTaBIISITh (POPMYJIbl HEOPTaHMYECKUX COCAMHEHHWH I10 BAJIEHTHOCTSIM M CTEHEHSAM OKHCICHHS 3JIEMEHTOB, a TakKe 3apsgaM HOHOB, yKa3aHHBIM B TaOiuLe
PacTBOPUMOCTH KHUCJIOT, OCHOBAHUM U COJIEH;

© O0BSCHITH 3aKOHOMEPHOCTH M3MEHEHUSI (QU3NYECKHX M XMMHUYECKHX CBOMCTB IPOCTBHIX BEILECTB U UX BBICIIMX OKCHIOB, OOpPa30BaHHBIX 3JEMEHTAMH BTOPOIO U
TPETHETO NEPUOIOB;

® Ha3bIBaTh O0IIME XMMUYIECKUE CBOMCTBA, XapaKTepHbIE IS TPYII OKCHIOB: KUCIOTHBIX, OCHOBHBIX, aM(OTEPHBIX.

® Ha3bIBaTh O0IIME XMMHUYECKUE CBOMCTBA, XapaKTepPHbIE IS KAXKJI0T0 KJIACcCa BEIIECTB;

® IPUBOJUTD PUMEPHI PEAKIINA, TOATBEPXKAAIOIINX XUMHUUECKHE CBONCTBA HEOPIraHUYECKUX BEIIECTB: OKCHIOB, KHCIIOT, OCHOBAaHHUN U COJIEH;

® OIIPEACIATH BEIIECTBO — OKUCIIUTENb U BEIIECTBO — BOCCTAHOBUTEIb B OKUCIUTEIBHO — BOCCTAHOBUTEIBHBIX PEAKIIUSX;

® COCTaBJISITh JIEKTPOHHBIN OAIaHC MO MPEAIOKEHHBIM CXEMaM PeaKIHii;

® [IPOBOJIUTH J1a00OPaTOPHBIE OMBITHI, TOATBEPKAAIOIINE XUMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPIaHUYECKUX BEIIECTB;

® [IPOBOJIUTH JIAOOPATOPHBIE OMBITHI IO TONYYEHHI0O W COOMpAHHMIO ra3000pa3HbIX BELIECTB: BOXOPOJA, KHCIOPOJA, YIIEKHCIOro Tras3a, aMMHaKa; COCTaBISThH
YpaBHEHUSI COOTBETCTBYIOIINX PEaKIUH.

BhINyCKHUK NOJTYYUT 603MOHCHOCHID HAYUUINGCA .



* IPaMOTHO O0OpAIATHCS C BELIECTBAMH B TIOBCEIHEBHOM JKH3HU;

* 0CO3HABaTh HEOOXOIMMOCTb COOJIFOICHHUS IPABUIT FKOJIOTHYECKH OE30IIaCHOTO MOBEICHHS B OKPYKAFOIIel TPUPOTHON Cpere;

* IOHUMATh CMBICIT U HEOOXOIMMOCTh COOIOICHHS IPEAMTHUCAHUH, MPEIaraeMbIX B HHCTPYKIIUSAX MO HCIIOIb30BAHHIO JICKAPCTB, CPEICTB OBITOBON XHUMHUH H JIP.;

* HCIONB30BaTh MPHOOPETEHHBIC KIIFOUEBBIC KOMIIETEHTHOCTH TPU BBIMOIHEHHH HCCIIEIOBATEIbCKUX MPOCKTOB MO H3YYEHUIO CBOMCTB, CIOCOOOB MOJIYYCHHS U
pacro3HaBaHUsI BEIIECTB;

* pa3BHBaTh KOMMYHHKATHBHYIO KOMIETEHTHOCTH, HCIONB3Ysl CpEICTBA YCTHOM M THCHhMEHHOW KOMMYHHKAIlMd OpH paboTe ¢ TEeKCTaMHu Y4eOHHKa |
JOTIOTHUTENLHOM TUTEpaTypoOl, CIpaBOYHBIMH TaOIMLIAMH, TIPOSBIISTH TOTOBHOCTD K YBaYKEHUIO MHOM TOYKH 3pEHHUS IPU 00CYKACHUH PE3YJILTAT OB BHIOTHEHHOH paboThI;

* 00BEKTHBHO OIICHWBATh MH(POPMALIMIO O BEIIECTBAX M XUMHYECKUX IPOIeccaxX, KPUTHYECKH OTHOCHTHCS K TMCEBIOHAYYHOH HMH(OpManuu, HeToOpOCOBECTHOM
peKIiaMe, Kacaroleics HCIOIb30BaHUs PA3IMYHbBIX BELICCTB.

¢ OCO3HaBaTh 3HAUYCHHUEC TCOPCTUICCKUX 3HAHUU JIISL HpaKTH‘IeCKOﬁ JCATCIBbHOCTH YCJIOBCKA,

¢ OIMUChIBATH U3YYCHHBIC 00BEKTHI KaK CHUCTEMBI, IPUMEHAA JIOTUKY CUCTEMHOI'O aHAJIN3a,

¢ IPUMCHATH 3HAHUA O 3aKOHOMEPHOCTAX HepHOIIH‘IeCKOﬁ CHUCTEMBI XUMHUYCCKUX DJICMECHTOB IJIA 06'LHCHCHI/I$I " OpeaABUACHUA CBOMCTB KOHKPCTHBIX BEUICCTB,

* pa3BuBaTh WHGOPMAIMOHHYIO KOMIIETEHTHOCTh IOCPEJACTBOM YIJIyOJCHHS 3HAaHUK 00 MCTOPUU CTAHOBJICHUS XUMHUECKOW HAyKU, €€ OCHOBHBIX ITOHSTHH,
MEPUONYECKOT0 3aKOHA KaK OTHOTO M3 BAKHEHMIIINX 3aKOHOB TIPHPOJIBI, @ TAKIKE O COBPEMEHHBIX JTOCTH)KEHUSIX HAYKH U TEXHUKH.

¢ COCTaBJIATh MOJICKYJIAPHBIC U IMOJIHBIC NOHHBIC YPAaBHCHHA 110 COKpaHIéHHI)IM HNOHHBIM YPaBHCHUAM;

¢ IIPUBOAUTH IIPHUMEPHBI peaKHHﬁ, MMOATBEPKAAOIINX CYIIECTBOBAHUC B3aNMOCBA3U MEXK/TY OCHOBHBIMHU KJIaCCaMU HEOPTaHUYCCKUX BCIICCTB,

* MPOTHO3UPOBATH PE3YNIBTATHI BO3JEHCTBUA PA3INYHBIX (PAKTOPOB HA H3MEHEHUE CKOPOCTH XUMHUYECKOH PEaKIny;

* MPOTHO3UPOBATDH PE3YNIBTATHI BO3JEHCTBUA PA3INYHBIX (PAKTOPOB HA CMEIIEHHE XMMHYECKOT'0 PABHOBECHSI.

* IPOTHO3MPOBATH XUMHIECKUE CBOWCTBA BEIIECTB HA OCHOBE MX COCTaBa M CTPOCHUS,

¢ IPpOrHO3UpPOBAThH CIOCOOHOCTH BC€IIECTBA NPOABIATL OKUCIUTEIBHBIC NJIM BOCCTAHOBUTEIILHBIC CBOMWCTBA C yLIeTOM CTENEHEN OKHCIIEHHS DJIEM €HTOB, BXOIJAIIUX B
€ero CocTas;

* BBISIBJISATH CYI[ECTBOBAHHME FEHETHYECKOM B3aMMOCBSI3U MEX/Iy BELIECTBAMH B PSI/ly: IPOCTOE BEIIECTBO — OKCH — THAPOKCH — COJIb;

* OPraHNU30BBIBATH, IIPOBOAUTH YICHUIECKIE IPOCKTHI 110 MCCIIETOBAHUIO CBOMCTB BEIECTB, HMEIOIINX BAYKHOE MPAKTHYECKOE 3HAUCH HE.
BBITyCKHHK MTOTYYUT BO3SMOKHOCTD HAYUUTHCS:
* TPaMOTHO 00panIaThCs C BEMIECTBAMH B ITOBCETHEBHOM )KU3HHU;
* 0CO3HABaTh HEOOXOIUMOCTh COOJIIOICHNUS IPABHII SKOJIOTHYECKH OE30ITacHOr0 MOBEACHHSI B OKPYKaoIeil MPUPOIHOIT cpexe;
* IOHMMATh CMBICIT U HEOOXOMMOCTh COOJIIOICHUS MIPEIUCAHUH, IPe/TaraeMbIX B HHCTPYKIIHSX MO HCIIOIB30BAHUIO JISKAPCTB, CPEICTB OBITOBOM XUMHH U JIp.;
* UCIIOJIH30BATh IPUOOPETEHHBIC KITIOYEBbIe KOMIIETEHTHOCTH P BBITIOTHEHUH UCCIICJOBATEILCKIX IPOSKTOB 110 U3YYCHUIO CBOKMCTB, CIIOCOOOB TTONYYCHUS U
pacro3HaBaHUs BEIICCTB;
* pa3BHBaTh KOMMYHHKATHBHYIO KOMIIETCHTHOCTB, UCIIONIB3Ysl CPEIICTBA YCTHOW M MUCBMEHHOW KOMMYHHKAIIUH ITPU paboTe ¢ TEeKCTaMH yueOHHKa U
JOMOTHUTELHOM JTUTEPATYPOH, CPABOYHBIMHU TAOIHIIAMH, TIPOSIBIISATH FTOTOBHOCTD K YBOKCHUIO HHOW TOUKH 3PEHHS IIPU OOCYKICHUH PE3YJIbTaTOB BBIMOIHEHHON
paboTHI;
* 00BEKTHBHO OLICHHBATh HH(POPMAIIUIO O BEIECTBAX U XUMHUYECKUX MPOIEccaX, KPUTUIECKH OTHOCHTHCS K IICEBIOHAYYHON HH(OpPMAIIHU, HeT0OPOCOBECTHOM
peKiiaMe, Kacarolelcsi HCIOIb30BaHUS PA3IMUHBIX BEIIECTB.
* OCO3HABATh 3HAYCHUE TCOPETHICCKUX 3HAHHUU JUTS MPAKTHYCCKON JICSTEITbHOCTH YEI0OBEKa;

* OIUCHIBATH U3YYCHHBIC OOBEKThI KAK CHCTEMbI, IPHUMEHSISI JIOTUKY CHCTEMHOI'0 aHAITHN3a;

* IPUMEHSTH 3HAHUS O 3aKOHOMEPHOCTSIX MEPUOIUUECKON CHCTEMbI XHMUYECKHUX JIEMEHTOB JIJIsl OOBSICHEHHUS M TIPE/IBU/ICHHS CBOMCTB KOHKPETHBIX BEICCTB;
* pa3BUBaTh HHPOPMAIIMOHHYIO KOMIETEHTHOCTh ITOCPEICTBOM YIITyOIeHUs 3HAaHUN 00 UCTOpUHU
CTaHOBJICHHUS XMMUYECKOH HAYKH, €¢ OCHOBHBIX MOHSATHIA, TEPUOAMYECKOT0 3aKOHA KaK OHOTO U3 BKHEUIIIMX 3aKOHOB MPUPO/IBI, & TAKXKE O COBPEMEHHBIX
JTOCTIKCHHUSX HAYKH U TEXHHUKH.
* IPUBOUTH MPUMEPHI PEAKIIH, TOATBEPKIAIONINX CYIIIECTBOBAHUE B3aMMOCBSI3M MEXK/Iy OCHOBHBIMH KJIAaCCAMH HEOPTaHUYECKUX BEIICCTB;
* BBISIBJIAATH CYIIIECTBOBAaHHE T€HETHUYECKON B3aMMOCBSI3U MEX/TY BELIECTBAMH B PSIIy: MTPOCTOE BEUIECTBO - OKCUJI - TUAPOKCHU]T - COJb;
* OPraHU30BBIBATh, IPOBOJAUTH YICHUYECKHE MPOCKTHI MO UCCIICIOBAHUIO CBOMCTB BEUIECTB, MMEIOIINX BKHOE MPAKTHYECKOE 3HAUCHHE.



Juunocmuule, vemanpedmemnule u npeomMemuble pPe3yibmarmsl 0C60EHUs YUeOH020 npedmema «Xumusny
JINYHOCTHBIMHU pe3yabTaTaMu U3Y4EHUs peaMeTa « XUMHUs SBISIOTCS CIIETYIOLUE YMEHUS:
- Bocniuranue poccuiickoit rpaxkaaHCKON MACHTUYHOCTH: TATPUOTH3MA, JIFOOBU U yBakeHHne kK OTedecTBY, YyBCTBO TOPAOCTH 3a CBOO PosMHy, 32 pOCCHICKYIO
XUMHUYECKYIO HAYKY
- ®opMupOBaHUE 1EIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U OOIECTBEHHON MPAKTHKH, a TAKXKE COI[HAIbHOMY,
KYJIbTYPHOMY, SI3bIKOBOMY M TyXOBHOMY MHOT000pa3Hi0 COBPEMEHHOT 0 MHUpa
- ®opMupoOBaHUE OTBETCTBEHHOI'O OTHOIIECHUS K YUYEHHUIO, TOTOBHOCTH U CIIOCOOHOCTH K CAaMOPa3BUTHIO U CAaMOOOPAa30BAHUIO HA OCHOBE MOTHBAIIMH K OOYYECHHIO U
[IO3HAHUIO, BEIOOPY NPOPHUILHOr0 00pa30BaHusl HA OCHOBE MH(OPMALIUH O CYLIECTBYIOIINX MPOPECCUX U JIUYHBIX POPECCHOHAIBHBIX TPEIIOUYTEHH H.
Oco3HaHHOMY TIOCTPOEHUIO WHANBUIYATbHBIX 00pa30BaTEIbHBIX TPACKTOPUIA C YYETOM YCTOMYMBBIX MTO3HABATEILHBIX HHTEPECOB
- (popMupoBaHNE KOMMYHHUKATUBHON KOMIIETEHIIMU B 00pa30BaTeNbHOM, OOIIIECTBEHHO MOJIE3HON, y4eOHO — NCCIIeIOBATENbCKOM, TBOPUYECKOM U APYTUX BUAAX
JeSITETLHOCTH
- ®opMupoBaHUE ¥ IOHUMAHKE [IEHHOCTH 37I0POBOTO M O€3710MacTHOro 00pa3a KU3HH, YCBOSHUE MPABUJT WHAMNBUAYAITBHOTO M KOJUIEKTUBHOTO 0€3011acHOTO
MOBE/ICHUS B UPE3BBIYANHBIX CUTYAIUIX, YTOKIAIOIMINX KU3HH U 3/I0POBBIO JIFOIEH
- ®opMupoBaHUE MO3HABATEIHHON NMH(POPMAIIMOHHOW KYIBTYphL. B TOM unciie pa3BuTHE HABBIKOB CAMOCTOSTEIHHON paOOThI ¢ yUeOHBIMU TTOCOOUSAMHU,, KHUTAMH,
JOCTYITHBIMA UHCTPYMEHTAMH U TEXHUYECKHUMH CPEJACTBAMU WH(GOPMAIIMOHHBIX TEXHOJIOTHI
- ®opMupOBaHUE OCHOB YKOJIOTHUECKOT0 CO3HAHUS HA OCHOBE MPU3HAHUS IICHHOCTH U3HU BO BCEX €€ MPOSBICHHUIX U HEOOXOIMMOCTH OTBETCTBEHHOTO ,
OepeKHOTO OTHOIIEHUS K OKPYKAIOIIEH cpene
-Pa3BuTHe TOTOBHOCTH K PEIICHUIO TBOPUECKUX 33129, YMEHHE HAXOIUTh aJICKBAaTHBIE CIIOCOOBI TTOBEICHUS U B3aMMOJICHCTBHUE C MTAPTHEPAMH BO BpeMsl YIeOHOU U
BHEYUEOHOM JIeATEITHPHOCTH, CIIOCOOHOCTH OIIEHUBATH MPOOJIEMHBIE CUTYalluN
MeTtanpeaMeTHBIMH PE3yTbTaTaMU U3YUCHUS Kypca «XUMUsD» SIBIIIETCS (OPMUPOBAHNE YHUBEPCATBLHBIX yaeOHbIX AeictBuid (Y'Y []).
Tloznasamenvuvie YV/I:

- CamMoCTOATEIHPHO O0OHAPYKUBATH U (POPMYIUPOBATH YIEOHYIO TIPOOIEMY, ONPENETATh b yIeOHOM NeATeIbHOCTH, BEIONPATh TeMy paboTh
- BoiiBurate Bepcuu pemeHus mpoOieMbl, 0CO3HABATh KOHEUHBIH Pe3yIbTaT, BEIOUPATh U3 MPEIOKEHHBIX U HCKATh CAMOCTOSTEIBHO CPEJCTBA JOCTHKCHUS LEIH.
- CocTaByaTh (MHAMBHUIYATHLHO WIH B TPYIIIIE) TUTAH PEIIeHUS TPoOIeMbl (BBITTOTHEHUS TIPOCKTA).

- Pabotas no rutany, cBepsATh CBOM ACHUCTBUS C LENBIO U, TPU HEOOXOANMOCTH, UCIPABIISTH OUTUOKHA CAaMOCTOSITEIBHO.

- B nuanore ¢ yanTenem cOBEpIIEHCTBOBATh CAMOCTOATENBHO BEIPAOOTaHHBIE KPUTEPUH OLICHKH.

Kommynuxamuenvie YYJI:

- CaMOCTOATENBHO OPraHN30BBIBATh YI€OHOE B3aMMOJICHCTBHE B TPYMIIE (ONPEesITh 00IIKe e, pacpeaessaTh POJId, 10rOBapUBAThCS APYT C APYTOM U T.1.).
CpenctBom popMupoBaHHsS KOMMYHUKATUBHBIX Y'Y [ City’KaT TEXHOIOTHsI MPOOIEeMHOro quajora (Mo0yKIaroIuii 1 MOABOSIINI TUaior) U paboTa B MajbIX
rpyImnax, a TaKke UCIOJIb30BaHUE Ha YPOKAX 3JIEMEHTOB TEXHOJIOIMU MPOIYKTUBHOTO YTCHUSI.

IIpeaMeTHBIMH pe3yIbTaTaMH U3YUSHHS ITPeaMeTa « XUMHSD» SIBISIOTCS

- ®opMupoOBaHHE MEPBOHAYAIBHBIX CUCTEMAaTU3HPOBAHHBIX MPEJICTABICHUN O BEIIECTBAX, X MPEBPAILECHHUIX U MPAKTUIECKOM IPUMEHEHUH; OBJIAJICHHE
MOHSATHIHBIM aNllapaToM U CUMBOJIMYECKUM SI3BIKOM XUMHH;

- Oco3HaHue 00BEKTHBHO 3HAYMMOCTH OCHOB XMMUYECKOIH HayKH KaK 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, XUMHUECKUX MPEBPALICHUH OpraHnYeCKUX U

HEOPraHMYECKHUX BEIIECTB KaK OCHOBBI MHOTUX SIBIICHHI KMBOW W HEXKUBOW MPUPOJIBL; YIIIyOIeHUE MPEICTaBICHHH 0 MAaTepHaIbHOM €MHCTBE MUPA;

- OBnajiecHHe OCHOBAaMH XMMHYECKON IPaMOTHOCTH: CIIOCOOHOCTBIO aHATTU3UPOBATh U OOBEKTHBHO OLICHUBATD )KU3HEHHBIE CUTYAIIMH, CBI3aHHBIC C XUMUEH,
HaBBIKaMU 0€30MacHOr0 0OpaIIeHUs C BEIIECTBAMH, HCIIOJIb3YEMBbIMHU B IIOBCETHEBHOM KU3HU; YMEHUEM aHAIM3UPOBATh U TUIAHUPOBATH SKOJIOTUYECKH Oe30I1acHOe
MOBEJICHUE B LIEJSIX COSPEKEHUS 3I0POBBS U OKPYKAIOIIEH CPe/Ibl;

- ®opMUpOBaHNE YMEHHUI YCTaHABIMBATH CBSI3M MEXK]y pealbHO HAOII01aeMBbIMU XUMHUECKIUMH SIBJICHUSIMHU M TTPOIIECCAMHU, TIPOUCXOMISIIIMMU B MHKPOMHPE,
OOBSICHATH MPUYMHBI MHOTOO0Opa3Hsl BEIIECTB, 3aBUCUMOCTh MX CBOWCTB OT COCTAaBa U CTPOEHHUS, a TAKIKE 3aBUCUMOCTh IPUMEHEHHMSI BEILIECTB OT UX CBOICTB;

- [IpnoGperenus onpiTa UCMOIB30BAHMS PA3IMYHBIX METOJI0OB U3YUYE€HHUS BELIECTB; HAOMIOIEHUS 32 UX MIPEBPALICHUSIMH MIPH MPOBEICHUN HECTOKHBIX XUMUYECKUX
SKCIEPUMEHTOB C UCIOJIb30BaHUEM JJAOOPATOPHOro 0OOPYAOBaHUS U IPUOOPOB;



- YMeHue oka3biBaTh NEPBYIO IOMOILB MTPH OTPABICHUSIX, 0’KOTaX U APYTrUX TpaBMax, CBSI3aHHBIX C BEIIECTBAMH U Ja00paTOPHBIM 000pYyI0BaHUEM;

- OBnazienye mpreMaMu padoThl ¢ HHPOpMAIe XUMIUYECKOT0 COJIepKaHMs, MPEACTAaBICHHOIN B pa3HO Gopme (B BUIe TeKcTa, GopMyd, rpaQuKoB, TaOTHMUHBIX
JaHHBIX, CXeM, ¢pororpaduii u 1p.)

- Cozranue OCHOBBI JJ1s1 POPMUPOBAHUS UHTEpEca K PAaCIIMPEHUIO U YIITYOJIEHUIO XUMUUECKUX 3HAHUM U BRIOOpa XMMHUH KakK MpOUIBHOTO NMpeaMeTa npu

Mepexoie Ha CTYIEeHb CpeHero (MOHOro) 00Iero 00pa3oBaHusl, a B JaIbHEHIIIEM B B KadecTBE chephl CBoe MPoeCCHOHAIBHON ACSTEIBHOCTH;

.- ®opMHpoBaHNE IPEJCTABICHNN O 3HAYCHUH XUMHUECKON HayKH B PEIICHHH COBPEMEHHBIX IKOJIOTHYECKHUX MPo0IeM, B TOM YHCIIE B TIPEIOTBPAILICHIH

TEXHOT'€HHBIX U KOJIOTHYECKHUX KaTacTpod.

Oouaa xapakmepucmuka yuedHo20 npoyecca:

OcHognble mexnonocuu ooyuenus:

[Tporpamma kypca «XUMHU» MOCTPOCHA HA OCHOBE CIUPAIBHONM MOJICIIH, TPEAYCMATPUBAIOIIEH MOCTEIIEHHOE PA3BUTHUE U YIITYOJIICHHE TEOPETUUECKUX
MPECTAaBICHUI MPU JTUHEUHOM O3HAKOMJIEHUH C SMIIMPUYECKUM MaTE€pUaIOM

TecTbl, camocTOsITEIbHBIE pa00Ta, KOHTPOJIbHBIE PA0OTHI, YCTHBINA OMPOC, 3allIUTa HCCIEA0BATEIBCKUX PadOT.

[Tpeobnanaronumu popmMaMu TEKYIIETO KOHTPOJIS SBJISIFOTCS CAMOCTOSITENIBHBIE U KOHTPOJIbHBIE pa0OThI, pa3IMUHbIE TECTOBBIE (hOPMBI KOHTPOJIS.
IIpoMexyTOUHBII U UTOTOBBIM KOHTPOJIb MPOBOJUTCS B (POPME KOHTPOJIBHBIX paboT

Cooepircanue Kypca 8 knacc

Tema 1. [lepBoHauajibHbIe XUMHYecKHe NOHATHSA. (194)

[Tpeamer xumun. XuUMUS Kak 4acTh €CTECTBO3HAHUs. BemiecTBa u ux cBoiicTBa. MeTo bl TO3HAHMS B XUMHH: HAOII0IeHNe, SKCTiepuMeHT. [Ipuemsl
0e3omacHO# paboThl ¢ 000pyIO0BaHNUEM U BemecTBaMu. CTpOCHUE TIIaMEeHU

UYucteie BemecTBa 1 cMecH. CriocoObl OYMCTKU BEIIECTB: OTCTaMBaHUE, GUIBTPOBAHUE, BRIIAPUBAHUE, KpUCMALIU3AYUS, Oucmuiiayus. Dusndeckue u
XUMUYECKHUE ABJICHUS. XUMHUUECKUE peakiuu. [I[pu3Haku XUMUYECKUX PEaKIUid U YCIOBHS BOSHUKHOBEHHUS M TEUCHUS XUMUUECKUX PEAKIIHIA.

ATOMBI , MOJIEKYJIBI U MOHBI. BelecTBa MOJIEKYIISIPHOTO W HEMOJIEKYJISIpHOTO cTpoeHus. Kpucrammueckue n amopdHbie BenecTBa. Kpucrammaeckue
peLIEeTKU: MOHHAs, aTOMHAs U MOJICKYJIApHAasi. 3aBUCUMOCTb CBOMCTB BEIIECTB OT TUIIA KPUCTAIUIMYECKON pereTk. [IpocThie U coKHbIE BENIECTBA.
XUMUYECKUH 371eMeHT. MeTauibl 1 HeMeTasulbl. ATOMHAasi euHuIa Macchl. OTHOCUTENIbHASI aTOMHAs Macca. SI3bIK XMMUU. 3HAKW XUMUUYECKUX 3JIEMEHTOB.
3aK0H MOCTOSIHCTBA COCTaBa BEIIeCTBA. XUMHUUYecKre GopMyiibl. OTHOCUTEIbHAS MOJICKYIsIpHas Macca. KauecTBeHHBIN U KOJTMYECTBEHHBIN COCTAB BEIIECTBA.
Brruucnenue no xumuueckum GopmyiiaMm. MaccoBast 10151 XUMHUYECKHX SJIEMEHTOB B CJI0’KHOM BEIIECTBE

BasleHTHOCTh XMMUYECKUX 3JIeMEeHTOB. Onpe/e/ieHre BaICHTHOCTH 3JIEMEHTOB 110 opMysiaM OMHapHBIX coenuHeHud. CoCcTaBIeHNE XUMUICCKUX
(dbopMyIl IO BaJIECHTHOCTH.

ATOMHO-MOJIEKYJISIPHOE YUE€HHE. 3aKOH COXpaHEHHUs Macchl BeuecTB. Ku3Hb u aesatenbHOCTEM.B. JlomonocoBa. Xumuueckue ypaBHeHus. Tumbl
XUMUYECKUX pPeaKiuil
[MpakTuyeckue padborTbi:

o [IpaBuia TexHHKHU 06€30MACHOCTHU MU paboTe B XUMUYECKOM KaOUHETe. 3HAKOMCTBO C JIa0OpaTOPHBIM 000PYIOBAHUEM.
e (OuucTKa 3arpsA3HEHHON MOBAPEHHOM COJIH.
PacuerHble 3a1auu. BrrunciieHne OTHOCUTETFHON MOJICKYIIIPHOM Macchl BeliecTBa o (opmyre. BerauciaeHne MaccoBoi 10U 3NIeMEeHTa B XUMUYECKOM
COEIMHEHUH. Y CTAaHOBIIEHUE MPOCTEHIIIEH (OPMYITBbI BEHIECTBA IO MACCOBBIM JIOJISIM 3JIEMEHTOB. BBIUUCIIEHUS 10 XUMHUYECKUM YPAaBHEHUSM MAaCChl U JTH
KOJIMYECTBA BEILECTBA [0 U3BECTHOM MACCE UITU KOJIMYECTBY OJHOTO U3 BCTYMAIOIIMX WUIIU MOJIYYAIOIINXCSA B PEAKI[UU BEUIECTB.
Tema2. Kuciaopoa. Oxcuasbl. I'openue. (8 )



Kucnopoa. Haxoxxaenue B npupose. Ilonyuenue kuciaopoza B 1a00paTopuu U MPOMBIIIICHHOCTH. PU3HUECKIE U XUMUYECKHE CBOUCTBA KUCIOPOIA. .
[Tpumenenne kuciopoaa. Kpyrosopor kucnoposa B npupoae. O30H , aioTponus Kuciaopoaa. Bo3ayx u ero cocras. 3ammra aTMOC(HEpHOTO BO3ayXa OT
3arpsI3HEHUM.

Tema 3. Bogopoa. (64)

Bonopoa. Haxoxzaenue B npupose. [losydenne Bojgopo/ia B 1aGOpaTOPHH U MPOMBINUICHHOCTH. Du3nyeckre 1 XUMUUECKUE CBOMCTBA BOAOPOIaA.
Bonopoa — BoccranoButens. Mepsbl 6e30macHOCTH pH padoTte ¢ BogopoaoM. [Ipumenenne Bogopoia.

Tema 4. Boaa (7 4)

Bopna . MeTob! onpesiesiennsi cocTaBa BOJIbl — aHAIM3 U CUHTE3. PU3NYeCKre M XUMUUECKHE CBOMCTBa BOABL. Boa B mpupoae u criocoObl €€ OUNCTKH.
Abspanus BoJpl. XuMudeckue cBoiicTBa Bojbl. [Ipumenenne Boasl. Bona — pactBoputens. PacTBopuMocTs BeliecTB B Boje. OnpesiesieHue MacCoBOM 10711
PacTBOPEHHOI'O BELIECTBA.

Tema 5.0cHOBHBIE KJIaCCHI HeOpranuveckux Bemects. (104)

Bakneiimue kiaccel HeOpraHM4eckux coequHeHnid. OKcupl: coctaB, kiaccugukanusa. OCHOBHBIE M KUCIOTHBIE OKcH Ibl. HOMEeHKIaTypa OKCHI0B.
Pu3nYecKrue 1 XUMHUYECKHE CBOMCTBA, MOJy4YEeHUE, IPUMEHEHUE OKCHJIOB.

IMuapoxkcuner . Knaccudukamus runpoxcunoB. OcaoBanusi. Coctas. lllenoun u nepactBopumbie ocHoBaHusl. HoMenkmarypa. dusudeckue u
XUMHUYECKHE CBOMCTBA ocHOBaHMM. Peakuus Helitpanuzanuu. [lonydyenue. [Ipumenenne. AmpoTepHbie OKCUIBI U THIPOKCHIBI

Kucnotsl: cocraB, kinaccuduxanus 1 HoMeHknarypa. Gusndeckne 1 XMuMUYECKUE CBOMCTBA KUCIIOT. BhITeCHUTENBHBIN sl METAIIIOB

Comu.: cocraB, knaccudukamnus 1 HOMeHKIaTypa. Ousznueckre u XUMUYECKUE CBOMCTBA coJield. PacTBOpUMOCTH cosielt B Bojie. XMMHUYECKHE CBONCTBA
coJielt criocoObl nostydeHus cosiel. Ilpumenenue cosneit

['eneTndeckas CBSI3b MEK/y OCHOBHBIMU KJIACCAMU HEOPTraHWYECKHUX COECIMHEHMI.

Tema 6. Ilepuoanyecknii 3aK0H U MePUOAUYECKAs cUcTeMa XuMu4ieckux 3jeMeHToB J.M.Menaeneesa. Ctpoenune aroma (7 4)

[lepBpie MOMBITKY KJIACCU(PUKALIUU XUMUYECKUX AIeMEHTOB. [IoHsATHE O TPyIax CXOAHBIX 3JIeMeHTOB. EcTecTBeHHbIE ceMelcTBa IETOYHBIX METAJUIOB
Y TaJIoreHoB. biaaropoHele rassi.

[lepuoauueckuii 3axon [I. 1. Menneneesa. [lepuonnyeckas cucreMa Kak €CTeCTBEHHO-Hay4Has KiacCU(UKALUA XMMHUECKUX 3JIeMeHTOB. TabmuyHast
¢dbopma npencTaBieHus KiaccuuKalrs XUMHUECKUX de1eMeHToB. CTpykTypa Tabnuisl «llepuoanueckas cuctema XuMuieckux anemeHTos /1. U.
MenneneeBa» (kopotkas popma): A- u b- rpynmnsl, nepuoabl. Pu3nuecKuil CMBICI MOPSAKOBOTO 3JIEMEHTa, HOMEpa Meprojia, HoMepa TPYIIbI (s
AIIEMEHTOB A-TpyI).

CrpoeHue aToMa: 1Ipo 1 3JeKTpoHHas 00osouka. CocTaB aTOMHBIX SiZiep: MPOTOHBI M HEUTPOHBI. M30TOMBI. 3apsi aTOMHOTO spa, MacCOBOE YUCIIO,
OTHOCHUTeIbHasl aToOMHas Macca. CoBpeMeHHasi JOpMYTUPOBKA MOHATHS «XUMUYECKUHN IIEMEHTY.

DnexTpoHHas 000JI04Ka aTOMa: TIOHATHE 00 YHEPTeTUYECKOM YPOBHE , €T0 €eMKOCTHU. 3aIl0JIHEHUE DJICKTPOHHBIX CIIOEB Y aTOMa 3JIEMEHTOB MEPBOTO —
TpeTbero nepuoioB. CoBpeMeHHas pOpPMYIHPOBKA MEPHOJUUYECKOTO 3aKOHA.

3HaueHue nepuoandeckoro 3akona. Hayunsie nocrsokenus J.M.MeneneeBa : nucnpaBieHUE OTHOCUTEIBHBIX ATOMHBIX Macc, IEPECTAHOBKU
XUMHUYECKUX 3JIEMEHTOB B iepuoanueckoil cucreme. JKusnp u nesrenbHocTs J. Y. Menaeneesa.

Crpoenue atoMma. CocTaB aTOMHBIX siiep. DneKTpoHbl. M30Tombl. CTpoeHHe 3JEKTPOHHBIX 000JI04eK aTOMOB MepBBIX 20 27IEMEHTOB MEPHOINUECKOM
cuctemsl JI. 1. Menneneena.

JlabopaTopHble onbIThbl. B3anmoaelicTBUue rHIpOKCHIA IMHKA C PACTBOPAMH KUCIIOT U IIET0YEH.

Tema 7. Xumuueckas cBsizb. CTpoenune Bemects (4 1)
DNEeKTPOOTPULIATENHOCTh XUMUYECKUX 371€MEHTOB. OCHOBHBIE BUIbl XUMUYECKOM CBSA3U: KOBAJICHTHAS HEIMOJISIPHASI, KOBAJICHTHAS MOJISIpHAs, HOHHAas.
BanieHTHOCTB 371eMEHTOB B CBETE ANEKTPOHHOU Teopuu. CteneHb okucienus. [IpaBua onpenenenus cTerneHu OKUCIEHUS SJIEMEHTOB.



Tema 8 . 3akon ABoraapo. MossipHblii 00beM ra3os. (24)
KonudectBennsie oTHOIICHHS B xuMuH. KomrdecTBo Bemecta. Mok, MossipHast macca. 3akoH ABoraipo. Molisipablii 00beM ra3zoB. OTHOCUTENbHAS
IUIOTHOCTH ra30B. OOBEMHBIE OTHOILIEHHUS I'a30B NP XUMUYECKUX PEAKLIMSIX.

Tema 9. I'astorensl. (6 4)

I'anorensl. Pacnonoxxenune ranorenos B [ICXD Menneneesa. Xnop. XnopoBoaopos. CpaBHUTENbHAS XapaKTEPUCTUKA TaJlOTE€HOB.

TEMATHYECKOE INIAHUPOBAHHUE C YYETOM PABOYEN ITPOIT'PAMMBI BOCIIUTAHUS

Ne ni/m | Pa3zgesibl mporpamMmsl KoaunyecTBo Moayb BociuTATEIbHOM
4acoB nporpammsl “lIkonbHbII
YPOK”
1 [IepBoHauanbHBIE XUMUYECKHE 19 YPOK-KOHCYJIbTALMSA
TIOHSTHUS.
2 Kucnopoa. Oxcunpl. ['openue. 8
3 Bonopon 6
4 Bona 7 Ypox nccnenoBaHme
5 OCHOBHBIE KITACCHI 10
HEOPraHNYECKUX BEIEeCTB
6 [Tepunoaudaeckuii 3aKOH U 6 [IpoekTHas nesATeTbHOCTh
MepUOIUYECcKas cucTeMa
XUMHUYECKUX 3jieMenToB .M.
MenneneeBa. CTpoeHue aTroma
7 Xumnueckas cBs3b CTpoeHue 4
BEIECTBA.
8 3akoH ABoraapo. MomspHbIi 2
00beM razoB
9 l"anorensr 6
HUTOTO 68

Cooeporcanue Kypca 9 knacc

Pazgen 1. MHOroo6pasue XuMHUECKUX peakLuit

Knaccugukanus XUuMHUYECKHX PeaKLUil: peakui COeTMHEeHN,
pas3noxeHus, 3amenieHus, ooMeHa. OKUCINTEIbHO-BOCCTAHOBUTENbHbBIE peakui. OKUCINTENb, BOCCTAHOBUTENb, NMPOLECCH OKUCICHUS U BOCCTAHOBJICHUS.
CocraBneHne ypaBHEHUH OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI C MOMOIIBIO METOA JIEKTPOHHOT0 OaaHca.

TennoBbie >PPEKTbl XUMHUYECKHX PEaKIMM.

TCPMOXUMHUYCCKUM YPABHCHUSAM.

3K3OTCpMI/I‘{eCKI/IC U ODHAOTCPMHUUYCCKUC PCAKIIUU. TepMOXI/IMI/I‘lCCKI/IC YpaBHCHUS.

CKOpOCTB XUMHNUYCCKHX peaKI.IPIfI. q)aKTOpLI, BJIMAIOIIKUC Ha CKOPOCTbh XUMHWYCCKUX peaKHHﬁ. HepBOHaan'ILHOC MNpEACTAaBJICHUEC O KAaTaJIN3C.

PacuéTnl

110



Oo6paTtumbie peakiuu. [ToHATHE 0 XUMUYECKOM PaBHOBECHH.
XUMHUYECKUE PEaKIIMU B BOJIHBIX PACTBOPAX. DIEKTPOIHUTHI U HEATeKTpoauThl. Moubl. Katrons! u annonsl. [ uopamuas meopus
pacmeopos. INEKTPOJIUTUYECKAs TUCCOLMALINS KUCIOT, OCHOBAaHUI
u coneil. Citabbie U CHIIbHBIC AIEKTPOIHTHI. CTEIIeHb TUCCOIUAIUH.
Peakiun nonHoro oOMeHa. Y cI0BUs TEUEHHS peaKIIuii HOHHOTO
oOMeHa JI0 KOHIIa. XUMUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COCIMHCHHM B CBETE TIPEJCTABICHUN 00 JICKTPOIUTHUSCKOMN M CCOIMALINN U
OKHCITUTEIBHO- BOCCTAHOBUTEIBHBIX PEAKIIUSIX.
Iouamue o eudponuze coneti.
JdemoHcTpaumnu:
[Tpumepsl 3K30- U SHAOTEPMUUYECKUX peaKlnii. B3auMoielicTBUE IMHKA C COJISTHOM U YKCYCHOM KHCIIOTOM. B3anMoielicTBue rpaHyIMpOBaHHOTO [IUHKA U
IIMHKOBOW MBI C COJISTHOM KucnoToi. BzaumopeiictBue okcuaa meau (I11) ¢ ceproit kucnoTol pa3Hoil KOHIIEHTPAIIUU TIPU Pa3HBIX TeMIIepaTypax.
['opeHue yris B KOHIIEHTPUPOBAHHOM a30THOM KHUCIIOTE. ['OpeHue cephl B paciuiaBieHHON cenuTpe. VcnbiTanne pacTBOPOB BEIIECTB HA AJIEKTPUUYECKYIO
MIPOBOIUMOCTD. [[BMKEHNE HOHOB B DJIEKTPUUYECKOM TIOJIE.
IIpakTnuyeckune padorThi:
N3yuenue BIUsHMS YCIOBUM IPOBENCHUS] XUMHUECKON PEAKIIMK HA €€ CKOPOCTb.
Pemenue skcriepuMeHTaNbHBIX 3aa4 110 TeMe «CBOMCTBA KUCIIOT, COJIEH U OCHOBAHUN KaK AJIEKTPOJIUTOB)
JlabopaTopHble onbIThI: Peakiiy oOMeHa MexX Iy pacTBOpPaMHU AJIEKTPOJIUTOB
Pacyernble 3axa4n: BeruucieHus o TepMOXMMUYECKUM YPABHEHUSAM PEAKIIMMN.
Pa3nen 2. MHorooOpa3sue BeecTn
Hewmeramnsl. ['anorensl. [lonoxenue B mepuoInyecKkor CHCTEME XMMUYECKUX 3JIEMEHTOB, CTPOEHHE NX aTOMOB. Haxoxenne
B nipupojie. Pu3nyecKre 1 XUMUYECKUE CBOMCTBA TraJIOr€HOB.
CpaBHuUTENbHAS XapaKTePUCTUKA TajoreHoB. [lonyyeHne n npumMeHeHue rajoreHoB. Xiop. Pu3nyeckue U XMuMUYEeCKHe CBOMCTBA xiopa.llpumenenue xmnopa.
XnopoBogopoa. @uznueckue cBoictBa. [lomydyenue. ConsiHag kucinota u €€ conu. KadecTBeHHas peakiusi Ha XJIOPUI-UOHBL Pacno3HaBaHHe XJIOpPHIOB,
OpOMUI0B, HOTUIOB.
Kucnopon u cepa. [lonoxkeHnue B nepuoAn4ecKoil CHCTEME XUMUYECKUX 3JIEMEHTOB, CTpOeHUE X aToMOB. Cepa. AJIoTponus cepsbl.
®dusnueckue U xumuueckue cpoiicrBa. Haxoxaenue B npupoae. [Ipumenenue cepol. CepoBoaopoa. CepoBoJOpOaAHAS KUCIOTA U €€ COJIN.
KauectBennas peakius Ha cynbdua-uonsl. Oxcun cepoi(1V). dusnueckue u xumudeckue cBoiicta. [Ipumenenne. CepHHUCTAs KUCIOTA U
e€ coymn. KauectBennas peakius Ha cyabdur-nonsl. Oxkcua cepoi( VI).
Cepnast kucnora. XUMUYECKHE CBOMCTBa pa30aBIeHHONW M KOHIIEHTPHUPOBAHHOW cepHOW KHUCIOTHl. KadecTBeHHas peakuus Ha Cylnb(GaTHOHBL. XUMHYECKUE
peakitH, JIeXKAIIUE B OCHOBE MOJIYYEHUSI CEPHOM KUCIOTHI B TPOMBIILICHHOCTU. [IpuMeHeHne cepHoi KUCIIOTHI.
Azor u docdop. [lonoxkeHne B NEPUOAUYECKON CHUCTEME XUMHUYECKHX SJIIEMEHTOB, CTPOEHHE MX aTOMOB. A30T, (u3MYeCKHe M XUMUYECKHE CBOMCTBA,
nojy4yeHue u npumeHenue. Kpyropopor azora B
npupoje. AMmuak. u3ndeckue 1 XUMUYECKUE CBOMCTBA aMMHAKa,
noxy4yeHue, npumeHeHne. Con aMMOHUS. A30THAs KUCIIOTA U €€
cBoicTBa. OKUCIUTENbHBIE CBOMCTBA a30THOM KUCHOTHI. [lomyuenue
a30THOM KHUCTIOTHI B TAOOpaTOpuH. XUMUYECKHE PEAKIUH, JIeKaIIHe
B OCHOBE MOJy4EHHUs a30THOM KUCIOTHI B MPOMBINUIEHHOCTU. [IpumeHeHne a30THON KuciaoThl. ColM a30THOM KHUCJIOTHI M HUX NpUMEHEHHE. A30THbBIE
ynoOpeHus.
dochop. Amnmorponust pochopa. dusnveckre U XUMHUECKUE
coiictBa pochopa. Oxcun pochopa(V). DocdopHas KkucioTa u €



conu. @ocdopHbIe yToOpeHHUS.

Yraepoa u kpemuuid. [looxkeHre B NIEPUOAUUECKON CUCTEME

XUMHMUYECKUX 3JIEMEHTOB, CTPOEHUE UX aTOMOB. YTIIepo1. AJIJIOTPOIUs

yraepona. GuU3nyecKue U XUMHUYECKHAE CBOMCTBA yrieponaa. AncopOmus. YrapHblil ra3, CBOWCTBa U (PU3UOJIOTUYECKOE JACHCTBHE HA OpPraHU3M. Y IJICKHCIBINA
ra3. YroyipHas Kuciota u e€¢ coni. KauecTBeHHas peakius Ha KapOoHAT-nOHBL. KpyroBopoT yriepoja B Ipupo/Ie.

Opranuyeckue COeAMHEHUS YIiIepo/a.

Kpemuuii. Oxcun kpemuusa(1V). Kpemuuenas kucnota u e€ conu. Cmexno. Llemenm.

Meramnel. [losio)keHne MeTamuioB B NEPUOINYECKON CUCTEME XMMHUUYECKUX JIEMEHTOB, CTPOEHUE MX aTOMOB. Metaiuinueckasi cBsA3b. PU3NYECKHE CBOMCTBA
METaJUIOB. Ps/l aKTUBHOCTH METAIJIOB (RJIEKTPOXUMUYECKUN PsIi HAPSDKCHUM METauioB). XUMHYECKHE CBOMCTBA MeTayyioB. OO0IIMe CroCOObl MOMyUYeHUS
MeTaiioB. CruiaBbl METAJLIOB.

[lenounsie MeTansl. [TonokeHune MEI0YHBIX METANIOB B IEPUOAMUECKON cCTEME, CTPOEHHE UX aToMOB. HaxoxieHue B mpupo/e.

dusnyeckrue 1 XMMUIECKHE CBOMCTBA IMIEIOYHBIX METAIIOB. [IprMeHeHne MIETOYHBIX METAIIOB U UX COSIMHEHUH.

[[lenouHo3emenbHble MeTasuibl. [lonoxkeHue MeT0YHO3eMEIbHBIX METAIIOB B MEPHOJUYECKON CHCTEME, CTpOeHHEe MX aToMoB. HaxoxaeHue B NpHUpoJe.
Marnuit 1 Kanplinid, uX BakHelmme coequHeHus. JKECTKOCTh BOJIbI M CIIOCOOBI €€ yCTpaHEHU .

Amromunmii. IlomoxxeHne anroMUHUSA B MEPHOJUYECKON CUCTEME, CTpoeHHe ero aroma. Haxoxknenue B mpupoje. Puznueckre M XUMHYECKHE CBOMCTBA
amromunus. [I[pumenenne amoMuHus. AMGOTEPHOCTH OKCHIA ¥ THIPOKCHIA AITFOMUHUS.

Kenezo. Ilonoxxenue xeneza B NEPUOJUIECKON CHCTEME, CTpOoeHHE ero aroma. Haxoxnenuwe B mpupojne. Ousndeckue M XMMHUYECKHE CBOMCTBA Kele3a.
Baxneitmme coequHenuns xene3a: okcuasl, ruapokcuabl U conu xene3a(ll) u sxeneza(lll). KauecrBennsie peakuun Ha nonsl Fe2+ u Fe3+ .

JdemoncTpaumnu:

dusnyeckre CBOMCTBA TraloreHoB. [lomydeHne XJIopoBo1opoa U paCTBOPEHHUE €ro B Boje. AytoTporHbie Moaudukanuu cepbl. OOpa3ibl TPUPOIHBIX
cynbduaoB u cynbdatoB. [lomydeHne ammuaka u ero pacTBopeHue B Boje. O3HakoMJIeHHE ¢ 00pa3liaMy MPUPOTHBIX HUTPATOB, pochaTon

Monenu KpucTalInyecKuX peméTok anMasa u rpaduta. 3HaKOMCTBO ¢ 0Opa3aMu NpUPOIHBIX KapOOHATOB U CHIIMKATOB 3HAKOMCTBO € 00pa3amMu
BAKHEWIINX COCIMHEHHI HATPUS, KaJIs, IPUPOJHBIX COCIMHEHUI KalbLUs, PyJaMu XkKeje3a, COeIMHEHUSIMU alTlOMUHUS. B3anMoeincTre nienoyHsIXx,
LIEJI0YHO3EMEIIbHBIX METAJUIOB M AIFOMUHUS ¢ BOJAOU. CiKUraHue xkene3a B KUCIOPOJE U XJIOpe.

I[MpakTuyeckue padorbi:

[Tosmydyenue consiHOM KUCIOTHI U U3yYECHHE €€ CBOWCTB.

Pewrenne skcnepuMeHTaNIbHBIX 3a1a4 110 TeMe «Kucnopona u cepay

[Tonyyenne ammuaka U U3y4€HHE €ro0 CBOMCTB.

[Tonyuenue okcuaa yriepoaa (IV) u uzydenue ero cBoiictB. Pacmo3naBanue kapOOHATOB.

Peurenne skcnnepuMeHTaNIbHBIX 33/a4 110 TeMe «MeTalibl U UX COCITUHEHUS.

JlaGopaTopHbIe ONBITHI:

BriTecHeHHe rajgoreHaMu Jpyr Ipyra U3 pacTBOPOB X COEAMHEHHI.

KauectBennsle peakiuu cynbdua-, cynbPur- u cynbhar- HOHOB B pacTBOPE.

O3zHakomIieHHe ¢ 00pa3laMu cepbl U €€ MPUPOTHBIMU COEAUHEHUSMHU.

B3aumopencTBue cosieii aMMOHHSL CO LIETOYAMMU.

KauecTBeHHBIE peakiiy Ha KapOOHAT- U CUITHKAT- NOHBI.

KauecTtBeHHas peakiys Ha yrieKHCIIbIN Tras3.

N3ydenue 06pa3iioB MeTaioB. B3anmoieiicTBre METaIoB C paCTBOPAMU COJICH.

O3HaKOMJIEHHE CO CBOWCTBAMH U MPEBpaIlleHUsIMH KapOOHATOB M TUAPOKAPOOHATOB.

[Tonydyenue ruapokcu/ia aTFOMUHUS U B3aUMOJIEHCTBUE €ro ¢ KUCIoTaMu U 1menoyamu. KauectBennsie peakunu Ha uonsl Fe2+ u Fe3+



PacuerHnbie 3anaun:

Bbruncrienus mo XuMHYECKUM YPaBHEHHSIM MAcChl, 00bEMa MM KOJIMYECTBA BEIIECTBA OJHOTO U3 MPOIYKTOB PEAKLIMH 110 MACCEe UCXOIHOTO BEIECTBA,
00BEMY MIIM KOJIMUYECTBY BEIIECTBA, COACPIKAIIETO OMPEACIEHHYIO JIOJI0 IPUMECEH.

Pa3nen 3. Kparkuii 0030p BaXKHEHIINX OPraHUIECKUX BEIIIECTB

[Ipenqmer opranuyeckoid xuMuu. Heopranudeckne M OpraHM4ecKue COCIMHEHUS. YTIIEpOoJ — OCHOBa Xu3HH Ha 3emiie. OCOOCHHOCTH CTPOCHHS aTOMa
yriaepoja B OpraHu4eCKUX COEIMHEHUSX.

VYrneBonoposl. [IpenenbHble (HaChILEHHBIE) YIIIEBOJOPOIBL.

Mertan, 3TaH, NponaH — MpOCTEHIINE MPEICTAaBUTENN MTPEIEIbHBIX

yriaeBoopoa0B. CTpyKTypHBIE (YOPMYIIBI YIIIEBOAOPOAOB. [ OMOJIOTHYECKHA PSIIT IPENENIBHBIX YIriieBo0po1oB. ['omosoru. dusnyeckue u

XMUMHMUYECKHE CBOMCTBA MPEIENIbHBIX YIJIEBOJIOPOA0B. Peakiiuu ropenus u 3aMmenneHus. HaxoxxaeHue B npupoje NpeaeabHbIX yriieBoJaopoioB. [Ipumenenue
MeTaHa.

HenpenenbHble (HEHACHIILIEHHBIE) YIIIEBOJOPOIbl. DTUICHOBBIN

PSA HETIpeAeIbHBIX YIIIEBOJAOPOI0B. DTUiieH. Pu3nyeckue 1 XuMU4eckre cBoiicTBa aTuiieHa. Peakuus npucoenunenus. KauectBennsle

peakuuu Ha 3TuieH. Peakuus nonumepusanun. [lonustunen. [Ipumenenne stunexa.

ALETUIIEHOBBIN AT HEMPEAEIBHBIX YTJIEBOIOPOIOB. ALIETUIIEH.

CaoiictBa anerwieHa. [Ipumenenne aneTusieHa.

[TpousBoubIe yriieBoaopoaoB. Kpatkuii 0030p opraHuyecKux

COEJIMHEHUI: 0JTHOATOMHBIE CIIUPTHI (METaHOJ, 3TAHOJ ), MHOTOATOMHbBIE CIIUPTHI (ITHIJICHTJIUKOJIb, MIMLIEPHH ), KapOOHOBBIE KUCIOTHI

(MypaBbHHasl, YKCYCHasI), CIIOKHBIE dQUPBI, XKUPBI, YTIEBOAbI (TII0K03a, caxapo3a, KpaxMal, [eJUTI0JI03a), aMUHOKHUCIIOThI, Oenku. Pob

OCJIKOB B OpraHU3Me.

[ToHATHE O BBICOKOMOJICKYISIPHBIX BeliecTBax. CTpyKTypa MOJMMEPOB: MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb nojumepusanuu. [lonmatuien,
HOJIMIPOTIUIIEH, TOJTMBUHUIXJIOPUI,

JdemoHcTpauuu:

Mojenu MOJIeKyll OpraHMYeCKUX cOeIMHEHUH. ['opeHne yriieBo10po10B 1 0OHapyKeHHe MPOIYyKTOB UX ropeHus. KauecTBeHHas peakiys Ha 3TUJICH.
ITonmydyenue stunena. PactBopenue 3THiIoBoro cnupra B BoJie. PactBopenue raunepuna B Boje. Iloxydenue u cBoiictBa ykcycHoi kucinotel. MccnenoBanue
CBOMCTB JKHPOB: PACTBOPUMOCTb B BOJIE U OPraHMUYECKUX pacTBOpUTENAX. KauecTBEHHbIE peakIMK Ha INII0KO3Y U Kpaxmaisl. O3HakoMIIeHHE ¢ 00pa3LamMu
U3JeUi U3 MOJIMATUIICHA, TOJIUITPONIMIIEHA, HOJMBUHIIXJIOPUIA.

ITpakTuyeckue paboThl CrpyNIMPOBaHbI B OJIOKM — XMMHUYECKHE TPAKTUKYMBI, KOTOPBIE CIIy’KaT HE TOJBKO CPEJICTBOM 3aKPEIJICHUsS YMEHUI U HaBBIKOB, HO
TaKXe U CPEJCTBOM KOHTPOJIS 32 KAUeCTBOM UX C(HOPMUPOBAHHOCTH.

TEMATUYECKOE INIAHUPOBAHHUE C YYETOM PABOYEN MIPOIT'PAMMbBI BOCIIUTAHUS

Nei/m | Pa3zgesibl mporpamMmsl Koanuyecrso | Moayin KoanuecrBo KoanuecrBo
4acoB BOCIIMTATEIbHOM KOHTPOJIbHBIX | IPAKTHYECKUX

NPOrpaMmbl pador pador
“IlIxonbHBIN
YPOK”

1 MHoroo6pa3ue XUMHYECKHX 17 2 2

peakuui
2 Muoroo6pasue BelecTn 43 ITpenmeTHbIE 3 5




OJIMMIINAAHbI.

3 Kpatkuii 0630p BakHEHITHX 8 JuctanunoHHbIE
OpPraHMYECKUX BEIIECTB KOHKYPCHI Ha
caure Yuu. Py.
HUTOTO 68




