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Iloacnumenvnasn 3anucka.

Ilepeuenv HOpmamugHviX OOKYMEHMO6, UCHONL3YEMbIX 014 COCMAgleHus padoueil
npozpammoi:

Pabouas mporpamma y4eGHOro Kypca mo XuMuH s 9 ximacca paspabortana Ha ocHoBe @I'OC
BTOPOTO TMOKOJICHHS, IPUMEPHOH MPOrpaMMbl OCHOBHOTO 00ImIero odpa3oBanus 1o xumud, [IpumepHoit
IIpOrpaMMbl OCHOBHOTO 0011ero oOpasoBanus no xumuu u [IporpamMmsl kypca xumuu s 8-9 Kiaccos
oOmieoOpa3oBarenbHeIx yupexxaenuid, aBrop H.H. I'apa. (Xumus. Paboume mporpammsl. [Ipenmernas
muans ydyeOHukoB [.E.Pymsutnca, ®©.I'. ®enpamana §8-9 kmaccel: yued. mocobue st oOmeoOpa3oBar.
opraam3anuii/ H.H Iapa. - 3-e usn.,mepepad.-M.: Ilpoceemenne, 2019. -48c. — ISBN 987-5-09-065302-
2). Jlannast pabodas mporpaMMa pean3yeTcsi B yaeOHUKax it oOrieoOpa3oBaTenbHbIX yupexaeHui [.E.
Pymutuca u ®@.I'. ®enpamana «Xumus. 8 Kinace» U «XuMus. 9 Kiacc»

Paboyas mporpamma 1o XUMUH JUTsE OCHOBHOH IIIKOJIBI COCTABJICHA Ha OCHOBE:

-  OyHIaMEHTALHOTO sapa COAEp)KaHUs o0mero oOpa3oBaHHMS W B COOTBETCTBHU C
l'ocynapcTBeHHBIM cTaHzapToM o61miero oOpa3oBaHus (mpuka3 MuHHCTepcTBa 00pa30BaHMS U HAYKU
Poccuiickoit ®eneparmu ot 17.12.2010 . Ne 1897);

- ®enepanbHoro 3akoHa ot 29 gaekabps 2012 roma, Ne273 (DepepanbHblii 3akoH «O0
obOpazoBanuu B POy);

- IlocranoBnenus ['maBHoro I'ocymapctBeHHOro canutapHoro Bpaya Poccuiickoit @enepanun
«O06 yrBepxknennn Canllun 2.4.2821-10 «CanutapHo- SMUAEMUOJIOTHYECKUE TPeOOBaHUS K YCIOBUAM U
opraHu3amuu o0y4deHus B 001eo0pazoBaTebHbIX YupexkaeHusx» oT 29.12.2010 Nel89;

- Ilpukaza MunoOpuayku Poccum ot 31.03.2014 Ne 253 «OO6 yrBepxkacHHH (enepabHOro
nepeyHsi y4eOHUKOB, PEKOMEHIyEMbIX K HCIOJIb30BAHUIO MPH peaIh3allii UMEIOUIUX TOCYIapCTBEHHYIO
aKKpeAUTaLHI0 00pa30BaTeNIbHBIX MPOrPAMM HAYaJIbHOTO OOIIEro, OCHOBHOIO OOIIEro, CPEAHEro 00Iero
00pazoBaHU

3a ocHOBY paboyeil mporpaMmbl B3siTa TMporpaMma Kypca xumuu mius  8-9  kimaccoB
0011e00pa30BaTEIbHBIX YUPEKACHUM,

omybnukoBaHHas u3garenscTBoM «lIpocsemenue» B 2019 roay (Xumus. PaGouue mporpamMmbl.
[Ipenmernas nuuus yueOHUKOB [.E.Pymsutuca, ®.I'. ®enpamana 8-9 kmaccel: y4yed. mocobue st
oOmeobpaszosar. opranmzauuil/ H.H T'apa. - 3-e uzn.,nmepepa6.-M.: Ilpocsemienne, 2021. -48c. — ISBN
987-5-09-065302-2).

OKCIEpUMEHTAbHYI0 4acTh OpraHM30BaHa C MHCIOJb30BaHMEM OOOpYIOBaHUS IEHTpa
0o0pa30BaHUsl €CTECTBEHHO-HAy4yHOW M TEXHOJIOTHYeCKoi HampasieHHocTed «Touka pocray, Belb
OCYIIECTBIISSI XUMUYECKUN HKCHEPUMEHT MOKHO NPOBEPUTH JOCTOBEPHOCTH MPOTHO30B, CICIAHHBIX Ha
OCHOBE MaTeMAaTHYECKUX PACUEeTOB U TeOpeTHueckoi nHpopmanuu. Vcrnonb30BaHue 3Toro 060py1oBaHUs
MO3BOJIUT CO3JIaTh YCJIOBUS JUIA Pa3BUTUS y OOy4aroIMXcs €CTECTBEHHO-HAYYHOM, MaTeMaTH4YecKOH,
nH(OPMAIMOHHON TPAaMOTHOCTH, (POPMHUPOBAHHS KPUTHUECKOTO U KPEATUBHOTO MBIIUICHUS, a TAKKEe IS

MPAKTUYECKOH OTPabOTKU y4eOHOTO MaTepHaa.



Oowan xapakmepucmuka yueoHo20 npeomema

B conepxaHum 1aHHOTO Kypca MpPEJCTaBIEHbl OCHOBOIOJATaOIINE TEOPETUUECKUE CBEIECHMSI 110
XMMHH, BKJIIOYAIOIME W3YUYEHUE COCTaBa M CTPOEHUS BELIECTB, 3aBUCUMOCTH UX CBOMCTB OT CTPOEHUS,
HCCIIEA0BAaHUE 3aKOHOMEPHOCTEH XMMHUYECKMX IIPEBpPALlCHUN M IIyTed YIPABICHUS HMMHU B LEIAX
[IOJIy4€HUS BELIECTB, MATEPUAJIOB, SHEPTUU.

Conepxanne y4eOHOTO TpeAMeTa BKIIOYACT CBEACHUS O HEOPraHMYECKHX BEIIeCTBAX, HX
CTPOEHHUM U CBOMCTBAX, a TaKK€ XMMHUYECKUX IpoLieccax, NIPOTEKaloINX BOKpyxaromeM mupe. Hanbonee
CIIO’KHBIE 2JIeMeHThl DYHIaMEHTAIBHOTO Aapa COJepKaHUus OO0Iero o0pa3oBaHMs 10 XUMUH, TaKHe, KakK
OCHOBBI OpPraHMYECKOM M MPOMBILIUIEHHON XUMHH, IEpEeHECeHbl B MporpaMmy cpeaHen (TMoIHOH)
0011100pa30BaTEIILHON IITKOJIBI.

TeopeTnueckyto OCHOBY M3YY€HHS HEOPraHWYECKOW XMMHUHU COCTaBJISET aTOMHO-MOJIEKYJSPHOE
ydeHue, nepuoaudeckuil 3akoH J[.JMI. MeHneneeBa ¢ KpaTKUMH CBEACHUSMU O CTPOCHMM aTOMOB, BHJAX
XMUMHUYECKON CBSI3M, 3aKOHOMEpPHOCTSX MPOTEKaHWM XHUMHYECKUX peakUuid, CBONCTBAX, MOIY4YECHUH,
MPUMEHEHUH METaUIOB, HEMETAJUIOB U UX COEIMHEHHH, 3HAaKOMCTBO C BaKHEWIIMMH OpraHHMYeCKUMU
BEI[ECTBAMHU.

B u3yueHun kypca 3HAUUTENbHAs POJIb OTBOJIUTCS XUMHUYECKOMY SKCIEPUMEHTY: MPOBEIECHUIO
IPAKTUYECKUX M J1a0OpaTOpHBIX pabOT M ONUCAHHUIO UX PE3yIbTAaTOB; COONIIOJEHHUI0O HOPM M IpaBUII
MOBEJICHUSI B XMMUYECKUX J1a00paTOPHSIX.

OcCHOBHBIE yenu U3y4CHNs] XUMUU HAIIPABJICHBI:

® Ha oceoenue GadCHeUwUx 3HaHut 00 OCHOBHBIX MOHATUAX M 3aKOHAX XUMHM, XUMHUYECKOH
CHUMBOJIUKE;

® Ha og@naoeHue ymeHusmMu HAOIIONATh XUMHUYECKUE SBJIEHHS, IPOBOJUTh XUMHUYECKUH
9KCIEPUMEHT, NIPOU3BOJAUTH PAacueThl HA OCHOBE XMMHMUYECKHX (DOPMYJIBELIECTB U YPABHEHUH XUMHUECKUX
peaKIuii;

® Ha passumue TO3HABATEIbHBIX MHTEPECOB M HHTEIIEKTYAJIbHBIX CIOCOOHOCTEH B mpolecce
IIPOBEACHUS XMMHUYECKOIO SKCIEPUMEHTa, CaMOCTOATEIbHOTO NPUOOPETeHNsl 3HAHUN B COOTBETCTBUHU C
BO3HUKAIOIIMMU KMU3HEHHBIMU MOTPEOHOCTIMU;

® Ha gocnumaHue OTHOLIEHHS K XUMHUHU KaK K OJHOMY M3 (yHIaMEHTAJIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U JIEMEHTY 00111e4eI0BEYECKOM KyJIbTYpPHI;

® Ha npuMeHeHUe NONYYEHHbIX 3HAHUU U YMeHull JUIsl Oe301acHOro MCIOJIb30BaHUS BEILECTB U
MaTepHalioB B OBITY, CEIbCKOM XO3siiCTBE M Ha MPOU3BOJCTBE, PELICHHUsS MPAKTUYECKUX 3a/1ady B
MTOBCETHEBHOM JKM3HM, MIPENYNPEXKIECHUS ABICHUM, HAHOCSIIUX Bpe 310POBbIO UEIOBEKA U OKPYXKAIOLIEe
cpene.

OnHo#l M3 BaxHEHIIMX 3agay OCHOBHOTO 0Omero o0pa3oBaHMs SBISETCA IOATOTOBKA
oOyyaromuxcss K OCO3HAHHOMY M OTBETCTBEHHOMY BBIOOPY XH3HEHHOTO W MPO(ECCHOHAIBHOIO IYyTH.
OOyuaromuecs: TOHKHbI HAYYUTHCS CAMOCTOSITENIbHO CTAaBUTh L€ M ONpPENeNsATh MyTH UX JOCTHKEHUS,

UCIOJIb30BaTh MPUOOPETEHHBII BIIKOJIE OMBIT B PealbHOM KU3HU, 32 paMKaMH y4eOHOTO Ipoliecca.



XuMHUs Kak Y4eOHBIM IpeIMeT BHOCHUT CYIIECTBEHHBI BKJIaJ B BOCIUTAaHHE M pPa3BUTHE
oOydaronuxcs; OHa MPU3BAHA BOOPYKHTh HMX OCHOBAMH XUMHUYCCKUX 3HAHHUMA, HEOOXOIUMBIX IS
MMOBCETHEBHON JKHM3HU, 3QJI0KHUTh (PYHIaMEHT ISl JadbHEHIEero COBEPIICHCTBOBAHMS JTUX 3HAHWM, a
TaKXe CII0COOCTBOBATH O€30MMaCHOMY IOBECHUIO B OKPYKAIOIIEH cpesie U Oepe’KHOMY OTHOIIEHHIO K HEH.
PazButHe no3HaBaTenbHBIX MHTEPECOB B MPOIIECCE CAMOCTOSITEIBHOTO MPUOOPETEHUS] XUMUUECKUX 3HAHUN
Y UCTIOJIb30BaHUE PA3IMIHBIX HCTOYHUKOB HHPOPMAIIUH, B TOM YHCJIC KOMITBIOTCPHBIX.

Bocrutanue yOeKIEHHOCTH B TIO3UTHBHOW POJIM XMMHU B JKH3HH COBPEMEHHOTO OOIINeCTBa,
HEO0OXOIMMOCTH XHMHUYECKH TPAMOTHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO HOKPYKAIOIICH cpeie.

Mecmo yuednozo npeomema ¢ yuednom niane

Oco0eHHOCTH COepKaHUs Kypca «XUMHUs SIBISIOTCS TJIABHOW MPUYMHON TOTO, YTO B 0Aa3MCHOM
yaeOHOM (00pa3oBaTENbHOM) IIJIAaHE 3TOT MPEAMET TMOSBIISICTCS MOCIETHUM B DSy €CTECTBEHHOHAYYHBIX
JUCIUTIINH, TIOCKOJIBKY JUISi €r0 OCBOCHHMS IIKOJBHUKH JIOJDKHBI 00JafaTh HE TOJBKO OIPE/eSICHHBIM
3aMacoM TIPEIBAPUTEIBHBIX €CTeCTBEHHO-HAYYHBIX 3HAHMK, HO W JOCTAaTOYHO XOPOIIO Pa3BHTHIM
a0CTPaKTHBIM MBIIIJICHHEM.

B oOpazoBarenbHO# mporpamMme 1Mo XMMUHW Ha U3yYEHHE XUMHUHU B 9 Kjacce OTBOAMTCS 2 4aca B
Heneno, 68 yacoB B roj. Peanu3amus JaHHON TIPOrpaMMBbl CIIOCOOCTBYET MCIIOIB30BAHUIO Pa3HOOOPa3HBIX
(dbopM opranuzanuu yueOHOTro mpolecca, BHEAPECHUIO COBPEMEHHBIX METOIOB 00yUEHUS U MeIaroruuecKux
TEXHOJIOTUH.

Pe3ynvmamut oceoenus yuednoz2o npeomema

OcHoBHOHM (opMOl OpraHu3alMM y4eOHOTO TpoIlecca SIBSETCS KIACCHO-ypOYHas cucrema. B
KauyecTBE JOIMOJIHUTENBHBIX (OPM OpraHum3zanuyd oOpa3oBaTEeNIbHOTO Ipollecca HUCIOJIb3YeTCS CHUCTeMa
KOHCYJIbTAIllMOHHON TOJJIEP)KKU, HHIWBUIYATbHBIX 3aHATHI, caMOCTOATEIbHAas paboTa ydalquxcs C
HCI0JIb30BAHUEM COBPEMEHHBIX HH(POPMAILIMOHHBIX TEXHOJOTUN. Opranu3alus COnpoBOXKICHUS yJaIIUXCs
HampaBJIeHa Ha CO3J[aHUE ONTHMAJBHBIX YCIOBUH OOYYEHHUs; MCKIIOUEHUE TMICHUXOTPaBMHUPYIOIIUX
(hakTOPOB; COXpaHEHHUE NICUXOCOMATUYECKOTO COCTOSIHUS 3/I0POBbS yUAIIUXCSl; PA3BUTHE MOJIOKHUTEIbHOM
MOTHBAIUH K OCBOCHHIO TIPOTPaMMBbI; pa3BUTHE UHIUBUAYAIBHOCTH U OJJAPEHHOCTH KaXKI0ro peOeHKa.

PaGouas mporpamma mpenycmaTpuBaeT (OpMHUpOBAHUE Yy ydallUXcs 0OIIeyYeOHbIX YMEHHH H
HABBIKOB, YHUBEPCAJIbHBIX YUEOHBIX AeHCTBHI U KJIYEBbIX KOMIIETCHIIHI: YMEHUE CaMOCTOATEIbHO
U MOTHMBHPOBAHHO OpPraHU30BBIBATH CBOIO IO3HABATEIBHYIO JEATEIBHOCTD; HMCIOJIB30BAHUE 3JIEMEHTOB
MPUYMHHO- CJIEJCTBEHHOTO M CTPYKTYPHO-(YHKIIMOHATBLHOTO AaHallu3a; OIpeNeleHHe CYIIHOCTHBIX
XapaKTEePUCTUK U3Y4aeMOro 00bEKTa; yMEHHE pa3BEPHYTO 0OOCHOBBIBAThLCYK/ICHUS, JaBaTh OTPEICIICHNUS,
MIPUBOJUTH J0KA3aTEIbCTBA; OLIEHUBAHNE U KOPPEKTUPOBKA CBOETO MOBE/ICHUS B OKPYKAIOIIEM MUPE.

PesyabraTel u3ydenusi kypca «Xumus. 9 kiaace» mnpuBeneHsl B pazaene «TpebGoBanus k
YPOBHIO MOJIFOTOBKH BBIITYCKHUKOBY», KOTOPBIN MOJIHOCTbIO COOTBETCTBYET CTaHAAPTY BTOPOTO MOKOJIEHUS
®I'OC. TpeboBaHus HampaBiICHbBl Ha pEAIM3AIMI0 CHUCTEMHO-ACSITENIFHOCTHOTO, W JHYHOCTHO-
OPUEHTUPOBAHHOTO IMOJXOJ0B; OCBOCHHE YUAIIUMHCS MHTEIUIEKTYaJIbHON U MPAKTUYECKOU NEATEIbHOCTH;

OBJIAICHUC 3HAHUAMHU U YMCHUSIMU, BOCTpCGOBaHHBIMI/I B HOBCGI[HGBHOﬁ KHU3HHU, II03BOJIAOIIMMH



OpHUEHTHPOBATbCA B OKPY)KAIOIIEM MHUpPE, 3HAYUMBIMHM JJII COXpPAHEHHS OKpYXalolled cpeasl u
COOCTBEHHOTO 3/I0POBBSL.

IInanupyemMble pe3yJibTaTbl H3y4YeHHUs] y4eOHOIO NMpeaMeTa

BeInyckHUK Hayuumcs:

e OIIMCHIBaTh CBOMCTBA TBEP/bIX, KUAKUX, Ta3000pa3HbIX BEIIECTB, BBIACIAS UX CYLIECTBEHHbIE
MIPU3HAKY;

® XapaKTEepU30BaTh BEILECTBA [0 COCTABY, CTPOEHUIO U CBOMCTBAM, YCTaHABIMBATh IMPUYUHHO-
CJIEICTBEHHBIE CBSA3M MEXIY JaHHBIMH XapaKTePUCTHUKAaMU BEIIECTBA;

® pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKMX MOHITHM: aToM, MOJIEKyJla, XUMHUYECKUUN
3JIEMEHT, MPOCTOE BEIIECTBO, CI0XHOE BEIECTBO, BAJEHTHOCTb, MCIIOJIb3YSI3HAKOBYIO CHCTEMY XHMUHU;

e 1300paXkaTh COCTaB MPOCTEUIIMX BEIIECTB C MOMOILIBIO XMMHUYECKUX (POPMYN U CYIIHOCTh
XMUMHMUYECKUX PEaKIUi ¢ TOMOIIbI0 XUMUYECKIX YPAaBHEHUI;

e BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISPHYIO U MOJIIPHYIO Macchl BEILIECTB, a TAK)KE MacCOBYIO
JIOJIF0 XMMHYECKOTO 3JIEMEHTa B COEAMHEHUSX;

e CpaBHUBATH IO COCTABY OKCH/Ibl, OCHOBAHHUS, KUCIIOTHI, COJIU;

e Kiaccu(uIUpPOBaTh OKCUIBI U OCHOBAHMSI 110 CBOMCTBAM, KUCJIOTHI U COJIM — IO COCTaBY;

e ONNCHIBaTh COCTaB, CBOICTBa W 3HAueHHE (B NPUPOAE M MPAKTHUECKOH JEATelNbHOCTH
4eJI0BeKa) MPOCTHIX BEIIECTB — KMCIOPOa U BOJIOPO/a;

e [10JIb30BaThCA J1a00OPATOPHBIM 00OPYAOBAHUEM U XUMUYECKOH MOCY0H;

e IIPOBOJUTH HECIIO)KHbIE XHMHYECKHE OIBITBI M HAOMIOAEHUS 3a M3MEHEHUEM CBOICTB
BEIIECTB B IPOLECCE UX NPEBpallleHHii; coOiogaTh NpaBuia TEXHMKH O€30IaCHOCTHU IPU MPOBEACHUU
HaOJI0IEHU U OTIBITOB;

e pa3nMyaTh SKCIEPUMEHTAIBHO KHUCIOTHI W IIEJIOYM, IOJb3YSACh HMHAMKATOPAMM; OCO3HATh
HE00X0AUMOCTh COOJIIOJIEHNs Mep 0€30IIaCHOCTH IPU OOpAIleHNH ¢ KUCIOTaMU U 1EI0YaMHU.

o KnaccupunupoBaTb MHOrooOpa3ue XMMUYECKUX PeaKkui

e H3yuut cBOlCTBa METAJIJIOB, HEMETAJIJIOB U UX COCTMHEHUN

BBIyCKHUK noiyuum 603moxucHOCHb HAYUUMbCA

e TI'PaMOTHO 0OpalIaThcs C BEIIECTBAMU B IOBCETHEBHOM KU3HM;

e 0CO3HaBaThb HEOOXOJUMOCTb COOJIOAEHUS MPAaBUJI 3KOJOTMUECKH O€30MacHOro MOBEACHUS B
OKpY Karolllel IPUPOJHOM Cpele;

e [IOHMMAaThb CMBICII U HEOOXOJAMMOCTb COONIOJICHMS NpEANUCaHHM, Mpe/ylaraéMblX B
MHCTPYKLHUSAX 10 UCIIOJIB30BaHUIO JIEKAPCTB, CPEJCTB OBITOBOM XUMHHU U JIp.;

* UCMOJb30BaTh  NPUOOPETEHHbIE  KIIOYEBbIE  KOMIIETEHTHOCTM  IpPU  BBINOJHEHUHU
HCCIIEIOBATENILCKUX MPOEKTOB MO M3YYEHUIO CBOICTB, CIIOCOOOB MOJIYYEHHUS] MPACIO3HABAHUS BEIIECTB;

e pa3BHBaTb KOMMYHUKATHBHYIO KOMIIETEHTHOCTb, HCIIOJIB3YySl CpPEACTBA YCTHOIO U
MUCHMEHHOTO OOIIEeHUs, MPOSBIATh TOTOBHOCTh K YB@)KEHUIO MHON TOYKM 3pEHHUs NMPHU OOCYXKIECHUH

PE3yIBTATOB BBIIOJIHEHHOW paOOTHI;



e OOBEKTHBHO OIICHMBATh MH(POPMAIIMIO O BEUIECTBAX U XUMUYECKUX MPOIECCaX, KPUTHUSCKU
OTHOCHUTHCS K MCEBIOHAYYHON MH(OpMAIINU, HEAOOPOCOBECTHON peKiiaMe, KacaroIencs UCTIOIb30BaHUS
pa3JIMYHBIX BEMIECTB.

IMepuoguveckuii 3aK0H M MEPUOAMYECKAA CHCTeMa XMMUYecKuX dJjiemeHTOB .M. MenaeieeBa.

CTtpoeHnue BelecTBa.

BeinyckHuK Hayuumcs:

exIacCH(PUIIMPOBATE XUMHUYECCKHE O3JIEMEHTHI Ha METAJUThl, HEMETAJUIbl, 3JEMEHTHI, OKCHUIbI U
TUAPOKCHIBI KOTOPBIX aM(OTEepHbI, W HWHEPTHBIE OJIIEMEHTHl (ra3bl) JUIsI OCO3HAHHMS BaXXHOCTH
YIOPSAIOYEHHOCTH HAYYHBIX 3HAHUN;

epacKpbIBaTh CMbICT iepuoandeckoro 3akoHa JI.1. Menzeneena;

®OTUCHIBATh W XapaKTEPHU30BaTh TaOIMYHYIO (HOpPMY TMEPHOJUYECKOM CHUCTEMBI XHMHUYECKHX
3JIEMEHTOB;

®XapaKTEpU30BATh COCTAB ATOMHBIX SIAEp W PACOPENCICHHE 4YHhCla DJIEKTPOHOB  TIO
AJEKTPOHHBIM CJIOSIM aTOMOB XHMHYECKHX JJIEMEHTOB MAJIbIX NEPUOJO0B MEPUOJUYECKON CHCTEMBI, a
TaKOKe Kajaus U KajabIus;

epa3ivyaTh BHUAbl XHUMHUYECKOM CBSI3M: HOHHYIO, KOBAJIEHTHYIO TOJSPHYIO, KOBAJICHTHYIO
HETOJISIPHYIO U METAJUIMYECKYIO;

e11300pakaTh 3JIEKTPOHHBIE (OPMYNBI BELIECTB, OOPAa30BAHHBIX XUMHUYECKHMMH CBS3SIMH PA3HOTO
BHJIA;

®BLISBJISTH 3aBUCUMOCTH CBOICTB BEIIECTBA OT CTPOEHUS €ro KPUCTAJUIMUECKON pereTku (MOHHOM,
ATOMHOM, MOJICKYJIIPHOM, METAIITHYECKOM );

®XapaKTEpU30BaTh XUMHUYECKUE IIEMEHTHl U UX COCIMHEHHS] Ha OCHOBE IOJIO)KEHHS JIEMEHTOB B
MEePUOTUUYECKON CUCTEME U OCOOCHHOCTEH CTPOCHHUS UX aTOMOB;

®ONMCHIBATh OCHOBHBIE NPEANoOCchUIKK OTKpbITUA .M. MeHeneeBbIM NEPUOINYECKOTO 3aKOHA U
MEePUOTUIECKON CUCTEMbl XUMUYECKUX AJIEMEHTOB U MHOTO0Opa3HYIOHAYUHYIO AEITEIbHOCTh YUEHOTO;

eXapaKTepU30BaTh HAYYHOE U MHUPOBO33PEHUYECKOE 3HAYEHUE [EPUOJAMYECKOr0 3aKOHa H
MEPUOJUUECKON CUCTEMBI XUMUUYECKUX 31eMeHToB J[.1. Menaeneena;

®0CO3HABATh HAy4yHbIe OTKPBITUS KaK pe3ylbTaT [UIMTEIbHBIX HAOIIOACHUMN, OMBITOB, HAYYHOU
MOJIEMUKH, NTPEOJOJICHUS TPYAHOCTEN U COMHEHU .

BbINyCKHUK noiyuum 603mM04#CHOCHIb HAYUUMbCA .

©0CO3HABaTh 3HAYECHHUE TEOPETUUECKUX 3HAHUN JUISI IPAKTUYECKOM JAEATEIBHOCTH YEIIOBEKA,

®OMKCHIBATh U3yUEHHBIE OOBEKTHI KAK CUCTEMBI, TPUMEHSSI IOTUKY CUCTEMHOTO aHATN3a;

SII[PUMEHATH 3HAHUS O 3aKOHOMEPHOCTSIX MNEPUOJUYECKON CUCTEMbl XUMHUYECKHUX JJIEMEHTOB IS
0O0BSICHEHUS U MIPEIBUICHUS] CBOMCTB KOHKPETHBIX BEII[ECTB;

epa3BUBaTh MH(POPMAIMOHHYIO KOMIETEHTHOCTh MOCPEACTBOM YriayOsieHus 3HaHuii 00 ucropuu
CTAHOBJICHUSI XUMHMYECKOW HAyKH, €€ OCHOBHBIX ITOHATHH, NEPUOJUYECKOTO 3aKOHA KaK OJHOIO W3

BaXXHEHUIITNX 3aKOHOB OprUpOAbI, a TAKKC O COBPCMCHHBIX JOCTUIKCHUAX HAYKU U TCXHUKHU.



MHoroo6pa3ne XUuMHYeCKHX peaKuii.

BeinyckHUK Hayuumcs:

*00BSCHATh CYTh XUMHUYECKUX MTPOLIECCOB;

®HA3BIBATH PU3HAKU U YCIOBUS MIPOTEKAHUSI XUMUUECKUX PEaKIIUii;

eyCTaHaBJIMBATh MPUHAJIEKHOCTh XMMHMUECKON pEaKIUU K ONPEACIIEHHOMY THUIlY IO OJHOMY W3
KJIaccu(pUIIMPOBAHHBIX TIPU3HAKOB!

1)mo 4YMciay M COCTaBy HCXOJHBIX BELIECTB U MPOAYKTOB peakiuuu (peakuuu COEIUHEHUS,
pa3iioKeHus1, 3aMEICHUsI U 0OMEHA);

2) 110 BBIJICJIEHUIO WJIH MOTJIOUIEHUIO TEIUIOTHI (PEaKK dK30TEPMUUECKHUE U SHIOTEPMUUECKHE);

3) 110 U3MEHEHUIO CTENEHEW OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB (OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peaKium);

4)110 00paTUMOCTH TIpoliecca (peakiuu oOpaTUMbIE U HEOOpATUMBIE);

eHa3bIBaTh (PAKTOPHI, BIAUSIONINE HA CKOPOCTh XMMHUYECKUX PEaKLUi;

eHa3bIBaTh (PAKTOPHI, BIUSIONINE HA CMEIIEHNE XUMUYECKOTO PaBHOBECHS;

®COCTaBJISITh YPABHEHUS DJIEKTPOIMTUYECKON AWCCOLMALMK KHUCIOT, IEI0Yei, CoJiel; MOIHbIE U
COKpAllleHHble HOHHBbIE YpPAaBHEHHS peakluid O0OMEHa; YypaBHEHMsI OKHCIUTEIIbHO-BOCCTAHOBHUTEIbHBIX
peaKIuii;

®[IPOrHO3UPOBATh TMPOJYKTHI XHMHUYECKHX peakiuid no ¢opmyaam / Ha3BaHUSIM HCXOIHBIX
BEIIIECTB; OMPEICATh MCXOJHbIC BemiecTBa 1Mo (opmynam / Ha3BaHUSAM MPOJAYKTOB PEAKIIUH;

o COCTaBIISAITh YPaBHEHUS PEaKIHUi, COOTBETCTBYIOIIUX IOCIEIOBATEILHOCTH («UEHOYKE»)
MpeBpAaIEHUI HEOPraHUYECKUX BEIIECTB Pa3IMUHBIX KJIAcCOB;

o BBISIBIISITh B IPOLIECCE OKCIIEPUMEHTAa MPHU3HAKH, CBHUJAETEIbCTBYIOUIME O MPOTEKAaHUU

XUMHYECKOH PEaAKIUNU;

o TOTOBUTBH paCTBOPHI C OHpC,Z[CJ'IGHHOfI MacCoBOM Z[OHefI PacTBOPCHHOI'0 BEHICCTBA,

o OIIPCACIIATh XapaKTCp CpCAbl BOAHBIX PACTBOPOB KHCIOT U menoqeﬁ M0 UBMCHCHHIO OKPAaCKHU
HHAWKATOPOB;

o IIPpOBOAUTb KAYCCTBCHHLIC pCAKIIUHU, IIOATBECPIKAAIOINEC HAJINYNC B BOAHBIX PACTBOPAX BCIICCTB

OTACJIBbHBIX KATHOHOB 1 aHHOHOB.

BbInycKHHUK nOIyUUmM 603MONHCHOCHb HAYYUMBCA'

o COCTaBJIAITb MOJIEKYJISIDHBIE M TIOJHBIE HMOHHBIE YPAaBHEHHs [0 COKPAIlEHHBIM HOHHBIM
YpaBHEHUSIM;
. IIPUBOJUTH NPHUMEPHl peaKUui, MOATBEPKIAIOIIMUX CYIIECTBOBAHME B3aUMOCBS3U MEXIY

OCHOBHBIMM KJIACCaMU HEOPraHUYECKUX BELIECTB;

. MIPOrHO3UPOBATh PE3yJbTAaThl BO3ACUCTBUS PA3IMUHBIX (PAKTOPOB HA CKOPOCTh XMMHMUYECKON
peaKuuu;

. MIPOrHO3UPOBATh PE3YyIbTaThl BO3ACHCTBUS PA3IUUHBIX (DAKTOPOB HA CMEIIEHHE XMMHYECKOTO

PaBHOBCCHA.



MHoroo0pa3ue BelecTs.
BeInyckHUK Hayuumcs:
. OIIPENENATh INPUHAUICKHOCTh HEOPraHWYECKHUX BEIIECTB K OJHOMY M3 M3YyYEHHBIX

KJIACCOB/TPYIIIT: METAJIbI U HEMETAIUIBI, OKCHU/IbI, OCHOBAHUSI, KUCIIOTHI, COJIH;

o COCTaBJIATH (POPMYJIBI BELIECTB M0 WX HA3BAHUSM;
o OIIPENENATh BAJIEHTHOCTh U CTEIIEHb OKHUCIICHHUS 3JIEMEHTOB B BELIECTBAX;
o COCTaBJIATH (OPMYJIBI HEOPraHUYECKUX COCAMHEHHH MO BAICHTHOCTSIM U CTENCHAM

OKHCJICHUs DJJIEMEHTOB, a TaKXe 3apsJaM HWOHOB, YKa3aHHBIM B TaOJHUIlE PACTBOPUMOCTH KHUCIOT,
OCHOBAHWI U COJIEH;

o OOBSCHATh 3aKOHOMEPHOCTH HW3MEHEHHS (PU3NYECKUX U XUMHUUYECKHX CBOMCTB TMPOCTHIX
BEIIECTB M MX BBICHIUX OKCHJOB, 00pa30BaHHBIX JJIEMEHTAMU BTOPOTO UTPETHETO MEPUOIOB;

o Ha3bIBaTh OOIME XMMHUYECKHE CBOWCTBA, XapaKTEpHbIE ISl TPYII OKCHIOB: KHCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX.

o Ha3bIBaTh OOIINE XUMHYECKUE CBOMCTBA, XapaKTePHBIE IS KaKIOTO Kacca BEIIECTB;

o MPUBOJUTE TIPUMEPHI PEAKIUMA, MOATBEPIKIAOININX XUMUYECKHE CBOWCTBA HEOPTaHUYECKUX
BEIIECTB: OKCUJIOB, KUCIIOT, OCHOBAHHI U COJIEH;

o ONPENENATh BEUIECTBO — OKHUCIMTENb W BEHIECTBO — BOCCTAHOBUTENIb B OKUCIUTEIBHO —
BOCCTAHOBUTEJIBHBIX PEAKLIUAX;

o COCTaBIIATh AJIEKTPOHHBII OanaHC MO MPeIIoKEHHBIM CXeMaM pPeaKIuii;

o MPOBOJUTH J1a0OpPATOPHBIE OMBITHI, MOATBEP)KIAIOIINE XUMHUYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPraHWYECKUX BEILIECTB;

o MIPOBOJUTH J1a0OPATOPHBIE OMBITHI MO TMOJYYEHHUIO U COOMPAHUIO Tra3000pa3HBIX BEILECTB:
BOJIOPOJA, KUCIOPOIA, YIIEKUCIOTO ra3a, aMMHAKa; COCTABIIATh YPAaBHEHUSICOOTBETCTBYIOIINX PEAKIIMIA.

BBINYCKHUK NOJYYHUT 603MOHCHOCHL HAYUUMBCA

. IrpaMOTHO 00OpalaThCs C BEIECTBAMU B IOBCEIHEBHON KU3HU;

. OCO3HaBaTh HEOOXOJWMOCTH COONIOIEHUS MPABUII SKOJOTUYECKH OE30MacHOTO MOBEICHUS B
OKpYy’Karollen PUPOIHOU Cpene;

. MOHUMATh CMBICI W HEOOXOIUMOCTh COOJIOACHUS TMPEANHCAHUN, TMpeUlaraeMblXx B
WHCTPYKIUSX 110 UCTIONB30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMUU U JIp.;

* UCIOJIb30BaTh npuoOpeTEHHBIE KIIFOUEBbIE KOMIIETEHTHOCTHU npu BBITIOJTHEHU T
HCCIIEIOBATENIbCKUX MPOEKTOB MO M3YyYEHHIO CBOMCTB, CIIOCOOOB MOJTYYEHHUS U PACTIO3HABAHMS BEUIECTB;

. pa3BUBaTh KOMMYHHMKAaTMBHYK0 KOMIIETEHTHOCTb, MCIOJIb3ys CpPEICTBA YCTHOH H
MMCbMEHHOW KOMMYHHUKAIMM Tpu paboTe C TeKcTaMu YyueOHHKAa W JIOTIOJHUTEIBHOU JIMTEpaTypoi,
CIPaBOYHBIMU TaOIUIIAMH, TPOSBIATH TOTOBHOCTh K YBAKEHUIO WHOW TOUKH 3pEHUS TMPU OOCYXKICHUU
PE3yIbTATOB BBIIOJHEHHOW paOOTHI;

. 00BEKTUBHO OILIEHWBATh MH(OPMAILIUIO O BEIIECTBAX U XUMUYECKUX MPOIECCAX, KPUTUUECKU

OTHOCHUTBCSI K TICEBJOHAay4yHOU WH(OpMaNMU, HETOOPOCOBECTHON peKiiaMe, Kacaromieicsl MCIOIb30BaHUS



Pa3JINIHBIX BCHICCTB.

® 0CO3HaBaTh 3HAUCHUC TCOPECTUICCKUX 3HAHUI JUIA HpaKTquCKOI;'I JACATCIIBHOCTH 4YCJIOBCKA,
* ONMCbIBATb U3Yy4YCHHBIC 0OBEKTHI KaK CUCTCMBI, ITPUMCHAA JIOTUKY CUCTCMHOI'O aHaJIn3a,
* MNPUMCHATH 3HAHHA O 3aKOHOMCPHOCTAX HepI/IOI[I/I‘-ICCKOf/'I CUCTEMBI XUMHNYCCKHX DJICMCHTOB JJIsA

0OBSICHEHUS M TIPEIBUICHUS CBOICTB KOHKPETHBIX BEIIECTB;

* pa3BuBaTh MH()OPMAIIMOHHYIO KOMIIETEHTHOCTH IOCPEJCTBOM YIIIYOJeHHS 3HAaHUH 00 HCTOpPHH
CTAHOBJICHUS XMMHMYECKOM HAyKd, €€ OCHOBHBIX IIOHATHM, IIEPUOJAMYECKOTO 3aKOHA KakK OJHOIO W3
BAKHEWIINX 3aKOHOB IIPUPOJIBL, a TAKIKE O COBPEMEHHBIX JOCTHKECHUSIX HAYKU U TEXHUKHU.

*COCTaBIIATh MOJIEKYJISIPHBIE U IOJIHBIE HOHHBIE YPABHEHHUSI 110 COKPAIIEHHBIM HOHHBIM YPABHEHUSIM;

*[IPUBOJUTH IIPUMEPHI PEAKUMH, NOATBEPKIAIOUIUX CYIIECTBOBAHWE B3aUMOCBA3HM MEXAY
OCHOBHBIMHM KJIACCAMM HEOPTAHMUYECKUX BEILIECTB;

*[IPOTHO3UPOBATh PE3YIbTaThl BO3JEUCTBUSA PpA3IUYHBIX (PAKTOPOB HA U3MEHEHUE CKOPOCTH
XUMHUYECKOHN PEAKIUH;

*[IPOTHO3UPOBATh PE3YNIbTAThl BO3JACHCTBUS PA3IMYHBIX (PAKTOPOB HA CMEILIEHHUE XUMHUYECKOTO
paBHOBECHS.

*[IPOTHO3UPOBATH XUMUYECKHE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBa U CTPOEHNS;

* IPOTHO3UPOBATh CMOCOOHOCTH BEIECTBA MPOSBIATH OKHCIUTENIbHBIE WM BOCCTAHOBUTEIIbHBIC
CBOWCTBA C YU4ETOM CTENEHEN OKUCIIECHUS 3JIEMEHTOB, BXOJSAIIUX B €r0COCTaB;

*BBISBJISTh CYIECTBOBAHUE T'€HETUYECKON B3aUMOCBA3M MEXIYy BEIIECTBAMU B PsAy: IMPOCTOE
BEILIECTBO — OKCHJI — T'MAPOKCH]T — COJIb;

*OpPraHu30BbIBaTh, IPOBOJUTH YYEHUYECKHE TIPOEKThl MO HCCIEIOBAHUIO CBOWCTB BEIIECTB,
MMEIOIINX BaXKHOE IPAKTUYECKOE 3HAYEHUE.

BhINyCKHHK MOJIyYUT BO3MOKHOCTb HAYUYUTHCS:

. IrpaMOTHO 00OpalaThCs C BEECTBAMH B IOBCEAHEBHOMN KU3HU;

. OCO3HAaBaTh HEOOXOJWMOCTH COOJIO/ICHUS MPABUII IKOJOTUYECKH OE30MacHOTO TMOBEICHUS B
OKpYy’Karollen PUPOIHOU Cpele;

. MOHUMATh CMBICI W HEOOXOJMMOCTh COONIOICHUS MPEANHCAHUN, TpeUlaraeMblX B
MHCTPYKIUSX 110 UCHOJIb30BAHUIO JIEKAPCTB, CPEICTB OBITOBOM XUMUU U JIP.;

. UCIOJb30BaTh  NPUOOPETEHHbIE  KIIOYEBbIE  KOMIIETEHTHOCTH  INPU  BBINOJHEHUHU
HCCIIEI0BATENILCKUX MIPOEKTOB MO N3YYEHHIO CBOMCTB, CIOCOOOB MOJYyYEHUS Y PAaClO3HABAaHUsI BEIECTB;

. pa3BUBaTh KOMMYHUKATUBHYIO KOMIIETEHTHOCTb, UCIOJIb3Ysl CPEICTBA YCTHOM U NMUCbMEHHOM
KOMMYHHKAIIMM TIpU paboTe ¢ TeKcTaMu YyuyeOHMKAa W JOTOJHHUTEIBHOW IUTEpaTypoi, CIPaBOYHBIMU
TaOJIMIIaMHu, TPOSIBIATE TOTOBHOCTh K YBAXXEHHMIO HMHOM TOYKM 3peHMs NPH OOCYKICHUU pPE3yJIbTaTOB
BBITIOJTHEHHON paboThI;

. 0OBEKTHBHO OIEHMBATH MH(OPMAIIUIO O BEIIECTBAX U XUMHUYECKUX IMPOLECCAX, KPUTHUUYECKH
OTHOCHUTBCSI K IICEBJIOHAYYHOW HH(POpMaILUK, HEJOOPOCOBECTHOW peKkiIaMe, Kacarolleicsl HCHOJIb30BaHUs

Pa3JINIHBIX BCHICCTB.



. 0CO3HABATh 3HAYCHHE TEOPETUUECCKUX 3HAHUM JJIs IPAKTUUECKOU JIEATEIHLHOCTH YEJIOBEKA;

. OTIMCHIBATh H3yYCHHBIE OOBEKTHI KAK CUCTEMBI, IPAUMEHSIS IOTUKY CUCTEMHOTO aHAJIH3a,;

. MIPUMEHSTH 3HAHUS O 3aKOHOMEPHOCTSX MEPUOINYECKON CUCTEMbl XUMUYECKUX 3JIEMEHTOB JIJIs
O0OBSICHEHUS ¥ MIPEIBUJICHUS CBOMCTB KOHKPETHBIX BEIIECTB;

. pa3BuBaTh HHYOPMAIIMOHHYIO KOMIIETEHTHOCTh TIOCPEICTBOM YIITyOJICHUS 3HAHUI 00 HCTOPUHU

CTAHOBJICHUS XUMUYECKOW HAYKH, €¢ OCHOBHBIX MOHATHH, MEPHUOJUIECKOTO 3aKOHA KaK OJHOTO U3
BOKHEUIIINX 3aKOHOB MPUPO/IBI, @ TAKKE O COBPEMEHHBIX IOCTHKEHHUAX HAYKH M TEXHUKH.

. MPUBOJUTH TPUMEPHl PEAKIMi, MOATBEPKIAIONIMX CYIIECTBOBAHUE B3aUMOCBS3ZH MEXKIY
OCHOBHBIMH KJIACCAMH HEOPraHUYECKUX BEIIECTB;

. BBISIBJISITH CYIIECTBOBAaHUE T€HETUUYECKOW B3aMMOCBSI3U MEXIY BEIIECTBAMHU B PAIY: MPOCTOE
BEIIIECTBO - OKCHUJI - TUAPOKCHU]T - COJIb;

. OpPraHU30BBIBaTh, MPOBOJUTH YUEHHUYECKHE MPOEKTHI IO HCCIEAOBAHHIO CBOWMCTB BEIIECTB,
MMEIOIINX BAKHOE TPAKTUUIECKOE 3HAUCHHE.

JIuunocmnvle, memanpeomemmule u npeomemmble pe3yibmamol 0C60EHUS YUeOHO20 npeoMema
«Xumusny

JIMYHOCTHBIMM PE3yabTaTaMU U3yUEHUS TIPEAMETA « XUMHS SBIISTFOTCS CIETYIONTNE YMEHUSI:

- Bocnuranue poccuiickoit rpakIaHCKOW WACHTUYHOCTH: TATPUOTHU3MA, JTIOOBH U YBaKEHHUE K
OteuecTBY, UyBCTBO TOPAOCTH 3a CBOIO PO/IMHY, 32 POCCUNCKYIOXUMHUYECKYIO HAYKY

- dopmMupoBaHUE LEIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILECTBEHHON MPAKTUKHU, a TAKXKE COLUATbHOMY, KYJIbTYPHOMY, SI3bIKOBOMY U TyXOBHOMY
MHOT000pa3uI0 COBPEMEHHOTO MHpa

- dopmMupoBaHuE OTBETCTBEHHOTO OTHOUIEHHS K YYEHHIO, TOTOBHOCTH M CIOCOOHOCTH K
CaMOPa3BUTHUIO U CaMOOOPa30BaHUIO HA OCHOBE MOTHBAIIMH K OOY4EHUIO U TIO3HAHUIO, BEIOOPY MPOPHILHOTO
oOpa3oBaHusi Ha OCHOBE HWH(GOpPMAIMU O CYIIECTBYIOIIMX Hpodeccusix U JIUYHBIX MNpOodhecCHOHATbHBIX
npennoureHud. OCo3HAHHOMY MOCTPOEHUIO WHAMBUAYAIBHBIX 00pa30BaTENbHBIX TPACKTOPUN C Y4ETOM
YCTOMYMBBIX MO3HABATEIHLHBIX HHTEPECOB

- (dbopMHupoBaHHE KOMMYHHUKATHUBHOW KOMIIETEHIIMM B 00pa30oBaTeNbHOM, OOILIECTBEHHO
MOJIE3HOM, Y4eOHO — UCCIIeIOBATENLCKOM, TBOPUECKOM U IPYTUX BUAAXICATEIHHOCTH

- dopmupoBaHue U MOHUMAHKUE IIEHHOCTH 3/I0POBOTO M O€3J710MacTHOTO 00pasa KU3HU, YCBOCHUE
MpaBWJI HMHIUBUAYAIBHOTO M KOJUIGKTMBHOTO O€30MacHOTO TMOBEACHHUS B YPE3BBIYAMHBIX CUTYaIUsX,
YTOXJAIOUIUX )KU3HU U 3JI0POBBIO JIIO/IEH

- dopmupoBaHUEe MO3HABATENBbHON HWHGOPMAIIMOHHON KynbTypbl. B ToMm umncie pas3BuTHe
HABBIKOB CaMOCTOSITENbHOW paboThl C Y4eOHBIMH MOCOOWSMH, KHUTAMHU, JOCTYIHBIMH HHCTPYMEHTaAMHU H
TEXHUYECKUMU CPEICTBAMHU UH(POPMAITMOHHBIX TEXHOJIOTHIA

- @opMHPOBAHHUE OCHOB 3KOJIOTMYECKOT0 CO3HAHUS HAa OCHOBE MPHU3HAHUS LIEHHOCTH KU3HU BO

BCCX €C IPOABJIICHUAX U HCO6XOIlI/IMOCTI/I OTBCTCTBCHHOTIO , 6epe)KHOFOOTHOI_HCHI/I$I K Oprncanmeﬁ cpeac



-Pa3BuTHE TOTOBHOCTH K PEUICHHIO TBOPYECKUX 3aj]ay, YMEHHE HAXOAWUTh aJICKBATHBIE CIOCOOBI
MOBEJICHUS M B3aUMO/ICHCTBUE C TApTHEPAMHU BO BpeMs yueOHOI U BHEYUEOHOW AEATEIbHOCTH, CIIOCOOHOCTH
OLICHUBATh MPOOJIEMHBIE CUTYAIHH

MeTanpeAMeTHBIMH  pe3ylbTaTaMH HM3y4eHHUS Kypca «XuMus» sBIseTcs (QOopMUPOBAHUE
YHHUBEpPCaJIbHbIX YueOHbIX AericTBuil (YVY /).

Toznasamenvuvie YYJI:

- CamocTosTeNIbHO OOHApPYXHUBAaTh W (POPMYIHPOBATH YUECOHYIO MPOOJIEeMy, OINPEACISITh IEThb
y4eOHOH eI TENLHOCTH, BEIOMPATh TeMY paObOTHI

- BeiBurath BepcHM pelieHHs TpoOJieMbl, OCO3HABaTh KOHEYHBIH pe3yiabTaT, BeIOMpATh W3
MPEUIOKEHHBIX U MICKATh CAMOCTOSTEIILHO CPEJCTBA JOCTHIKEHHS IEITH.

- CocTaBniaTh (MHIMBUAYaIbHO WJIM B TpyNIe) IUIaH pelieHdus MNpoOaemMbl (BBIIOJHEHUS
MIPOEKTA).

- PaboTas mo miaHy, CBEpSATh CBOM JEHCTBUS C LENBIO W, MPH HEOOXOAMMOCTH, WCHIPABISTH
OLLIMOKU CaMOCTOSITEIBHO.

- B nmanore ¢ yauTenem cOBEpIICHCTBOBATh CAMOCTOSTEIBHO BEIPA0OTaAHHBIE KPUTEPHH OLICHKH.

Kommynuxamuenvie YVJ]:

- CaMOCTOATENTFHO OPraHW30BBIBATh YUEOHOE B3aMMOJICHCTBHE B Tpymme (OmpenessTh oO0Ime
LeNH, paclpeaeisTh poJid, JoroBapuBaTbcs Apyr ¢ JnpyroMm u T.0.). CpeactBoM (opMUpOBaHUS
KOMMYHUKATUBHBIX YVY]J[ cioykar TeXHOJOTHs MpoOIeMHOro auanora (MOOYXKIAIomUi M T0ABOISIINANA
auanor) u paboTa B MalblX TpyINNax, a TakKe HCHOJb30BaHHWE HA YPOKaX OHIIEMEHTOB TEXHOJIOTHH
MPOTyKTUBHOTO YTCHHUSI.

IIpenmeTHBIMHU pe3yabTaTaMH U3yUCHUS TPEaMETa «XUMHUSD) SIBISIFOTCS:

- dopmupoBaHuEe MEpBOHAYATIBHBIX CUCTEMATHU3UPOBAHHBIX IPEACTABICHUI O BELIECTBaX, MX
MPEBPALECHUSAX U MPAKTUYECKOM IMPUMEHEHHH; OBJIAJICHHE MOHITUWHBIM almapaTtoM U CHUMBOJHYECKUM
SI3BIKOM XHMHH;

- Oco3Hanne 00BEKTUBHO 3HAUMMOCTH OCHOB XMMHUYECKOW HAyKH KakK OOJIACTH COBPEMEHHOIO
€CTECTBO3HAHUS, XUMUYECKHX MPEBPALEHUIN OPraHNYECKUX U HEOPraHMUYECKUX BEUIECTB KaK OCHOBBI MHOT'HX
SIBJICHUH )KMBOU U HEKUBOU MPUPOIBL; YIIIyOJIeHUE MPEICTABICHU O MaTepUaIbHOM €IUHCTBE MUPA;

- OBnaseHne OCHOBaAaMH XHMHUYECKOHW T'PaMOTHOCTH: CIIOCOOHOCTBIO aHANIM3UPOBATh U
O0OBEKTUBHO OIEHUBATh KM3HEHHBIE CUTYAllUM, CBS3aHHBIE C XMMHEH, HaBhIKaMU 0€3011acHOT0 00paIieHus ¢
BEI[ECTBAMH, MHCIIOJNB3YEMbIMH B TIOBCEJIHEBHOW JKM3HHM, YMEHHEM aHaJIM3UpOBaTh U IUIAHHUPOBATh
HKOJIOTHYECKU Oe30I1acHOE MOBEICHHUE B LIENIX cOepeXeHuUs 37J0pOBbs M OKPYKAIOLIEH cpelibl;

- dopmMupoBaHHUE YMEHUN YCTAaHABIMBAThH CBS3U MEXKY PEaIbHO HAOII0aeMbIMUA XUMHUYECKUMHU
SIBJICHUSIMU U TIPOIIECCAMH, MPOUCXOJSAIIMMH B MUKPOMUPE, OOBSCHATH MPUYMHBI MHOTO0Opa3us BEIIECTB,
3aBUCHUMOCTB UX CBOMCTB OT COCTaBa M CTPOCHUS, a TAK)KE 3aBUCUMOCTh IIPUMEHEHUS BEIIECTB OT UX CBOWCTB;

- [IproOpeTeHus ombiTa UCTIOIH30BAHMS PA3IUYHBIX METO/IOB U3YyUEHUS BEUIECTB; HAOMIOACHUS

3a HMX MNOPCBpallCHUAMHU IIPpU IMPOBCACHHUUN HCCIOXHBIX XUMHUUYCCKUX ISKCICPUMCHTOB C HCIOJB30BAHUCM



nabopatopHOro 000pyIOBaHUS U TPUOOPOB;

- YMeHue OKa3pBaTh IIEPBYI0 IIOMOIIb MPH OTPABICHHUAX, OXKOraX M JPYTUX TpaBMax,
CBSI3aHHBIX C BEILIECTBAMHU U TaOOPAaTOPHBIM 000PYIOBaHUEM;

- Ognagenue nmpuemMamu paboTbl ¢ HH(pOPMAIME XUMUYECKOTO COAEPIKaHMs, IPEICTABICHHOH B
pas3Ho (opme (B BuAE TEKCTa, (HopMyI1, TpaduKoB, TAOIUYHBIX JAHHBIX,CXeM, poTorpaduii u ap.)

- Coznmanne OCHOBBHI st (POPMHpPOBaHMS WHTEpeca K PACHIMPEHUIO W YIIyOIICHUI0 XUMHYECKHX
3HaHUH 1 BEIOOpA XUMHUH KaK MPOQHUIBLHOTO MpeaAMeTa MPH MePeX0/ie HaCTYIEeHb CPEeAHEro (II0JIHOTO) 00IIero
o0Opa3oBaHUs, a B JAILHEHIIIEM B B Ka4eCTBE Cephbl CBOE MPO(HECCHOHATLHOM eI TSIILHOCTH,

.- DopMHUpOBaHHWE NPEACTABICHUNH O 3HAUYEHUH XWMUYECKOH HAayKH B DPEIICHHH COBPEMEHHBIX
HKOJIOTUYECKUX MPOOIIEM, B TOM YHCIIE B IPEIOTBPAIICHUN TEXHOTC€HHBIX M DKOJIOTHUECKUX KaTacTpod.

Oowan xapakmepucmuka yued6Ho20 npouecca:

OcHosHble mexHoI02uU 00yUeHUA:

[Iporpamma kypca «XuMHU» MOCTPOEHA Ha OCHOBE CIHPAIBHOM MOJEIH, MPETyCMATPUBAOIICH
MOCTENIEHHOE DPAa3BUTHE W YIIIYOJCHHE TEOPETHUECKUX MPEICTABICHUNA TPU JHMHEHHOM O3HAKOMIICHHH C
AMITUPUIECKUM MATEPHATIOM

Tectel, camocrosiTenbHBIE  paboTa, KOHTPOJNBHBIE  pabOTHI, YCTHBIM  OMpOC,  3alluTa
HCCIEA0BATENBCKUX PadoT.

[Ipeobnanatommmu popMamMu TEKYIIETO KOHTPOJI SIBISIOTCS CAMOCTOSITENIBHBIE M KOHTPOJIbHBIE
paboThI, pa3IHYHBIE TECTOBBIE (HOPMBI KOHTPOJISL. [[pOMEKYTOUHBII M UTOTOBBIM KOHTPOJb MPOBOJIUTCS B
(hopme KOHTPOJBHBIX PadboT

Cooepicanue Kypca 9 knacc

Ne i/ Pa3nesibl nporpammabl KoanuyecTBo KoanuecTBo Kosn4ectBo
4acoB KOHTPOJIbHBIX NPaKTHYECKUX
paodot padort
MHOTO00pa3ne XUMHUECKUX PEaKIIUi 17 2 2
1
| MHOTOOOpa3ue BenecTn 43 3 5
2
| Kpatkuii 0030p BaxKHEHIINX 6 1
3 OpraHMYECKUX BEIIECTB
{ Pe3epBHOE Bpems 2
4
Hroro 68 6 7

Pazgen 1. MHoroo6pa3sue xumuueckux peakuuit Knaccudukanus XMMHUECKUX pEaKLUil: peakiun
COEJIMHEHUS, Pa3JIOKEHHs], 3aMeleHns], oOMeHa. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE peakinu. OKUCIUTENb,
BOCCTaHOBUTENb, IPOLIECCHl OKHCIEHUS M BOcCTaHOBIEHHA. COCTaBICHHE YpPaBHEHUN OKHCIUTEJIBHO-

BOCCTaHOBHUTCIBHBIX peaKL[I/Iﬁ C IOMOLIBIO METO A DJICKTPOHHOTO Oananca.




TernnoBbie APQPEKTH] XUMHUUECKUX pEAKUUN. ODK30TEPMUYECKHME M HHAOTEPMHUYECKHE PEaKIIUU.
Tepmoxumuueckue ypaBHEHUsA. Pacd€rsl MO0 TEPMOXMMUYECKUMYPaBHEHHUSIM.

CkopocTh XUMHYECKMX peakiuil. DaxkToppl, BIUAIOLIME HA CKOPOCTb XUMHUYECKUX pEaKLUi.
[lepBonauanbHOE npezacTaBieHue o kartanuse.Ooparumbie peakuuu. [IoHsTHE 0 XUMUYECKOM PaBHOBECHUHU.

XUMHYECKUE PEAKIMH B BOJHBIX PAacTBOpPax. DJIEKTPOIUTHI U HEdNeKTpoiauThl. Monsl. Katnons u
aHUOHBI. [ uopamuas meopusapacmeopos. INEKTPOIUTUYECKAS AUCCOLUALNS KUCIOT, OCHOBAHUM

u cosieir. Crabbie W cuiibHbIE 3JeKTpoauThl. CreneHp aucconuanuu. Peakiuyu moHHOTO oOMeHa.
YcioBusi TeYeHHWS peakiuii MOHHOTO OOMEHa 10 KOHIA. XHWMHYECKHE CBOWCTBA OCHOBHBIX KIIACCOB
HEOPraHMYECKUX COEJAMHEHUH B CBET€ MPEIACTABIECHUNH OO0 AJIEKTPOJIUTUYECKOW JAUCCOLMALUU U
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUSX.

Iouamue o eudponuze coneti.

JdemoncTpaumnu:

[IpuMmepsl 3K30- M HPHAOTEPMUYECKHX peakuuil. B3zanmmonelicTBue IHMHKA C COJISIHOM M YKCYCHOU
KHCIIOTOM. B3ammopeicTBue TpaHyJIHpPOBAHHOTO I[IMHKA W LHWHKOBOW MBUIM C COJIITHOW KHCIIOTOM.
Bsanmogpetictere okcuma meau (I1) ¢ cepHoO# KUCIOTOMN pa3HOM KOHIIEHTPAIIMH MTPH Pa3HbIX TEMIIeparypax.

l'opeHne yras B KOHIIEHTPUPOBAHHOM a30THOW KHUCIIOTE. 'OpeHHue cepbl B PacIUIABICHHOW CEIUTPE.

HcnpiTanue pacTBOPOB BEUIECTB HA AJIEKTPUUYECKYIO MPOBOAMMOCTh. [[BHMKEHHE HOHOB B AJIEKTPUUYECKOM

TOJIE.

IIpakTuyeckue padoThi:

N3ydenune BIUsHUSA yCIOBUN MPOBEACHUS XUMUYECKON peaklii Ha €€ CKOPOCTb.

Pemienue skcnepuMeHTaNbHBIX 3a1ad 1Mo Teme «CBOWMCTBAa KHUCIIOT, COJEH W OCHOBAaHUM Kak
ANEKTPOJIUTOBY

JlabopaTopHble onbIThl: Peakiiun oOMeHa Mexay pacTBOpaMu 3J1eKTpoiIuTOB PacueTHble 3anauu:
Boruncnenus no TepMOXUMHUYECKUM ypaBHEHUSM peakuuii. Pazmen 2. MHoroo6pasue BeniecTs

Hemerannel. ['anorenst. [lonoxkenue B nepruoauveckoi CUCTEMe XUMHUUYECKUX 3JIEMEHTOB, CTPOCHUE
ux aromoB. HaxoxaeHnues npupojae. @u3ndeckue 1 XUMUYECKHE CBOMCTBA rajOreHOB.

CpaBHUTENbHAS XapakTepucTUKa TajoreHoB. [lomydeHne W NpPUMEHEHHE TajJoreHOB. XJIOp.
duznyeckue U XUMUYecKHe cBoiicTBa xjopa. [Ipumenenue xmopa. XmnopoBogopoa. dusndeckue cBOMCTBA.
[Tonyuyenue. ConsiHas kuciota U e€ coiu. KadecTBeHHas peakuus Ha XJIOPUA-UOHBL. Pacno3zHaBaHue
XJIOPU/I0B, OPOMU/IOB, HOIUOB.

Kucnopon u cepa. IlonoxxeHne B MepUOANYECKON CUCTEME XMMHMUYECKHUX JJIEMEHTOB, CTPOCHHE UX
atomoB. Cepa. Amnmotpornus cepel. Du3znueckue M XuUMUYECKHE cBoicTBa. HaxoxzaeHnue B mpupoze.
[Tpumenenue cepbl. CepoBogopoa. CepoBoopoHas kuciaoTa u e€ coiau. KauecTBeHHas peakuus Ha cynbhui-
nonbl. Okcun cepoi(1V). dusndeckue u xumuueckue cpoiicta. [lpumenenne. CepHucTas KUcioTa ue€ coJiu.

KauectBenHnas peakius Ha cynbpur-uonsl. Oxcun cepsi(VI).



CepHnast kucinoTa. XMMHYECKHE CBOMCTBA pa30aBIIeHHONW M KOHIICHTPUPOBAHHOW CEPHOM KUCIIOTHI.
KavecTBeHHast peakiusi Ha CylIb(paTHOHBL. XUMHYECKHE PEAKLUH, JIeKAIIUE B OCHOBE MOJYUEHHS CEpHOM
KHUCJIOTHI B IPOMBIIUIEHHOCTH. [IpriMeHeHne CepHOIl KUCIIOTHI.

A3zoT u dochop. Ilonoxxenne B MepHOAUYECKON CHUCTEME XUMHUYECKUX 3JIEMEHTOB, CTPOSHHE HX
aTOMOB. A30T, (pU3HYECKHEe U XUMHUYECKHE CBOMCTBA, MOJydeHHEH puMeHeHrne. KpyroBoport asora B

npuposae. AMMuak. dusnueckre 1 XMMUYECKUE CBOMCTBA aMMUaka, NojydeHue, npuMmenenue. Conu
aMMOHHUA. A30THas KuciioTa U €€ cBoicTBAa. OKUCIUTENbHBIE CBOMCTBAa a30THOW KHUCIOTHL [lomyueHue
A30THOM KUCJIOTHI B Jabopatopuu. XMMHUYECKUE PEAKIIUH, JISKAIHE

B OCHOBE IOJIy4Y€HUSI a30THOM KHUCIIOTHI B IPOMBILLIEHHOCTH. [IpuMenenne a3otHoi kucnotel. Conu
a30THOM KHCJIOTHI U UX IPUMEHEHNE. A30THbIE Y100peHus.

®ochop. Amrorporusi pocdopa. Dusumueckue U XUMUUYECKHE CBoMcTBa docdopa. Okcun
dochopa(V). Dochopnas kuciora u eéconu. DochopHbie ynoOpeHuHs.

VYrnepon u kpemHuil. [lonoxkeHne B nepuoaMUecKOd CUCTEME XUMHUECKUX 3JIEMEHTOB, CTPOEHHE UX
aToMOB. Yriepoa. AsutoTporus yriiepoaa. Pu3ndeckue M XMMHUYECKHE CBOMCTBaA yriiepoaa. AncopOrus.
VYraphslif Ta3, cBOICTBa U (PU3UOJIOTHYECKOE IEHCTBHE HA OPraHMU3M. YTJIEKUCIbIN ra3. YToibHas KUCI0Ta U
e€ comu. KauecTBeHHas peakiuus Ha kapOoHaT-MOHBL. KpyroBopoT yriepoaa B pupoe.

Opranuyeckue cOeIMHEHUs yIriiepo/a.

Kpemunii. Oxcun kpemuusi(1V). Kpemuunesas kucnora u e€ conu. Cmexno. [Jemenm.

Mertasnsl. [TonoxeHne MeTaI0B B EPHOJNUECKON CHCTEME XUMHUECKUX 3JIEMEHTOB, CTPOCHHUE UX
aToMOB. Meramnueckass CcBs3b. @Pu3NUecKHe CBOWCTBA METAUIOB. Psj  aKTMBHOCTM  METaIOB
(2TEKTPOXUMHUYECKUN Psii HANpsHKEHU MeTauioB). XMMHUYECKHE CBOMcTBa MeTayioB. OOuiue crocoOsl
nosyueHusiMetaioB. CruiaBbl METaILJIOB.

Hlenouynsie  metamuibl.  [lonokeHWe — IIETOYHBIX ~ METANIOB B
MEepPUOJUYECKON CcHUCTEeMe, CTpOEHHE HX aToMoB. Haxoxaenwe B mpupoje.

Ou3nyeckue U XUMHUYECKHE CBOMCTBAa IIENOYHBIX MeTauioB. llpumeHneHue
IIEJIOYHBIX METAJIOB M UX COCIMHEHUIA.

lenoyHo3emenbHpie MeTawibl. [loojkeHHE IIET0YHO3EMENbHBIX METAJIOB B IEPHOIUYECKON
cUCTeMe, CTpoeHue Ux atoMoB. Haxoxxaenue B nmpupoje. Maruuiiu Kaiabluii, X BaKHEUIINE COeIUHEHUSI.
JXKeéctkocTh BOBI M CIIOCOOBI €€ yCTpaHEHus!.

Anromunuii. IlonoxeHne amoOMUHUS B NEPUOAMYECKON CUCTEME, CTPOEHHUE €ro aroma.
Haxoxnenne B mnpupone. Pusnueckne M XHMHUYECKHME CBOMCTBa amoMuHusA. I[Ipumenenue
amoMUHMSA. AM(OTEPHOCTH OKCHJIA U TUIPOKCUIA aTIOMUHUS.

XKeneszo. IlonoxeHue xenesa B MEPUOIUYECKON CHUCTEME, CTpOEHHME ero atoma. HaxoxneHue B
npuposae. Puznueckue M XUMHUYECKHE CBOMCTBA JKeje3a. BakHellne coeaMHEHHs XKeje3a: OKCHIBI,
ruapokcuabl u comu xeneza(ll) u xxenesa(lll). KauectBennsie peakiuu Ha nonsl Fe2+ u Fe3+ .

JdemoHncTpauuu:



®duznyeckue cBoiicTBa ranoreHoB. [lomyueHue XJI0poBOIOpOAa U PACTBOPEHHE €0 B BOJE.
AmnoTrponHbie Moupukanuu cepbl. OOpa3isl MPUPOAHBIX CYyIb(hUI0BH cyabpaToB. [lonyyeHne ammuaka u
ero pacrBopenue B Bojge. O3HakoMIIeHHE ¢ 00pa3iaMy MPUPOAHBIX HUTPATOB, (ochaToB

Monenu KpUCTAJUTMUECKUX PEHETOK anMasa U rpaduta. 3HAKOMCTBO ¢ 00pa3iamMu MPUPOIHBIX
KapOOHATOB U CHJIMKATOB 3HAKOMCTBO C 00pa3IiaMy BaXHEHIINX COSAMHCHUN HATPHS, KU, IIPUPOTHBIX
COCIMHCHUHN KalbIUs, PyJaMH 3Kelie3a, COCAMHCHUSMU aTIOMUHUSA. B3auMojeiicTBHE IIETOYHBIX,
LIEJI0YHO3EMEIbHBIXMETAIIJIOB U ATIOMUHUS ¢ BOJOW. CxKUTraHue xKelle3a B KUCIOPOJIE U XJIOPeE.

IIpakTnuyeckue padborTsi:

[Tony4yeHue COIAHON KUCIIOTHI U U3Y4YEHHE €€ CBOMCTB.

Pemenue sxcnepuMeHTanbHbIX 3a7a4 1o Teme «Kucnopon u cepa»llonyuenue ammuaka u u3ydyeHue
€ro CBOMCTB.

[Mony4yenue oxcuma yraepona (IV) u uzydenue ero coiict. Pacno3naBanue kapOoHaToB. Perienue
AKCIIEPUMEHTAIIBHBIX 3a71a4 10 TeMe «MeTasutbl U UX COCTUHECHHUS.

JlaGopaTopHbIe ONBITHI:

BeITecHeHHMe ranoreHamMH Ipyr Jpyra M3 pacTBOpPOB HMX coelMHEHMH. KauecTBeHHBIE peakuuu
cyneua-, cynpdur- u cynbdaT- HOHOB B pacTBope. O3HaKOMIIEHHE ¢ oOpa3liaMu cepbl U €€ TMPHUPOIHBIMH
COEJIMHEHUSIMHU.

B3aumopeiictBue cosieir aMMoHUs co Tienoyamu. KauecTBeHHBIE peakiiny Ha KapOOHAT- U CHIJIMKAT-
noHbl. KauecTBeHHas peakuus Ha YrIeKUCIIbINA ras.

N3yuenune oOpa3ioB MeTaiioB. B3anMoaeiicTBe METAIIJIOB ¢ pacTBOpamMu cosieil. O3HaKoOMIIEHHE CO
CBOMCTBaMH U IPEBPAIICHUSIMUA KapOOHATOB U THIPOKAPOOHATOB.

[lonmyuenue rTHIpPOKCHAA aTIOMUHUS UM B3aUMOJCWCTBHE €ro C KHUCIOTaMU U HIeJI0YaMHU.
KauectBennsie peakunu Ha HoHbI Fe2+ u Fe3+

PacuerHnle 3agaumn:

Boruncnenuss mo XuMUYEeCKHMM yYpaBHEHHUSIM Macchl, 00bEMa WM KOJMYECTBA BEUIECTBA OJHOTO W3
MPOJYKTOB PEaKIMU 0 Macce HCXOJHOTO BellecTBa, 00BEMY MIIM KOJIHYECTBY BEIIECTBA, COIECPIKAIIETO
OIIPEAEIEHHYIO OO IIPUMECEH.

Pa3nen 3. Kpatkuii 0630p BaxKHEHIITUX OPraHUYECKUX BEIIECTB

[Ipeamer opranmyeckoit xumuu. Heopranuueckue u opraHu4eckue COeAMHEHUS. YTIIEpOol — OCHOBA
*u3HU Ha 3emiie. OcoOEHHOCTH CTPOEHUS aTOMa YIJIepo/ia BOPraHUYECKUX COCTUMHEHUSX.

Yrnesonoposl. [IpenenbHblie (HACHIIIIEHHBIE) YTIEBOIOPOIbI.

MeraH, 3TaH, NponaH — MNPOCTEHIINE MPEICTABUTEIN PEAETbHBIX

yraeBoaopoaoB. CTpyKTypHble (OPMYNBI YrIeBOAOPOIOB. [OMONOTHUYECKUN psa TpeaeTbHbBIX
yraeBo1opoaoB. ['omonoru. dusnyeckue u

XUMUYECKHE CBOWCTBA MPENEIbHBIX YIJIEBOJOPOJOB. Peakuuu TOpeHHsT U 3aMElICHUS.

Haxoxnaenue B npupoae MpeaACIbHbBIX YIJICBOAOPOIOB. HpI/IMCHeHI/Ie METaHa.



HenpenenbHble (HEHACHIIEHHBIE) YIIIEBOJOPO/Ibl. DTHIICHOBBINA Psii HENIPEAEIbHBIX YIJIEBOIOPOIOB.
Ortunen. PU3nyecKue U XMMHUYECKUE CBOMCTBA 3THIIeHa. Peakius npucoenuHenus. KauecTBeHHbIEpeakliuy Ha
stuiieH. Peakuus nomumepusamuu. [Honustunen. Ilpumenenue stuieHa.

AlIETUIICHOBBIN psAJl HEMPEAETbHBIX YIIeBOI0poa0B. AneruieH. CBoiicTBa aneruieHa. [Ipumenenue
aneTuiIcHa.

[IpousBoubie yriieBoaopo1oB. KpaTkuii 0030p OpraHM4ecKuX COCIMHEHUM: OJTHOATOMHBIC CITUPTHI
(MeTaHoN, JTAaHOJ), MHOTOATOMHBIC CHHUPTHI (ITHJICHTIUKOJb, TIHUIEPUH), KapOOHOBBIC KHCIOTHI
(MypaBbMHasI, YKCYCHasl), CIOKHBIE 3(HPHI, KHUPBI, YIICBOABI (TIIOKO3a, caxapo3a, Kpaxmaj, LEJUTI003a),
AMUHOKHCIIOTHI, OeJIKU. POJIbOETKOB B OpraHu3Me.

[TonaTue o0 BBICOKOMOJEKYIAPHBIX BemecTBax. CTpyKTypa TMOJUMEPOB: MOHOMEp, TOJUMED,
CTPYKTYPHOE 3BEHO, CTETICHb MOoJIMMepu3aiuu. [1oTusTHIeH, TOTUTIPOTHIICH, TTOJTMBUHIIIXIOPHU/I.

JdemoncTpaumnu:

Mogenu MOJIeKylT OpraHuYeCKUX coeauHeHuil. ['opeHue yriaeBoaopo0B U 0OHAPYKEHUE TTPOTYKTOB
ux ropenus. KadyectBenHas peaxius Ha 3TwieH. [lomydenue stuneHa. PacTBopeHHe 3THIIOBOTO CIUpTa B
Bojie. PacTBopenue rauneprna B Boae. [lonyyenne u cBOMCTBa YKCYCHOM KHCIOTHI. MccnenoBanue CBOWCTB
KUPOB: PaCTBOPUMOCTh B BOJC W OPraHMYECKHX pacTBOpUTENsX. KauecTBeHHBIC peaKkIMu Ha TIIIOKO3Y U
kpaxmai. O3HakoMJIeHHE ¢ 00pa3aMu U3AeIuil U3 MOIUATUIICHA, TOJTUIPOTHIIEHA, TOTUBUHIIXIIOPUIA.

[IpakTueckue pabOThl CTPYNIUPOBAHBI B OJOKH — XUMHUYECKHE MPAKTUKYMbI, KOTOPBIE CIyXKaT He
TOJIBKO CPEACTBOM 3aKpPEIUICHHUsS YMEHHUW M HaBBIKOB, HO TAKXKE€ M CPEICTBOM KOHTPOJS 3a Ka4YECTBOM HX
c(hOpMUPOBAHHOCTH.

Cnucok ntumepamypul 013 yUauquxc:

Y4eOHuKH:

1. Pymutuc I'.E. Xumus: 8 xi.: yue0. mis obmeodpazosar. Yupexaenunii / I'.E. Pymsutuc, ©.I'.
®enpaman. — M.:IIpocBenienue.

2. I'apa H.H. Xumust: 3agaunuk ¢ «moMounaukom»: 8-9 kimaccel / H.H. T'apa. — M.: [Ipocserenue

Cnucok numepamyput 014 ne0az0208:

1. Pymsutuc I'.E. Xumus: 8 xi.: yue0. ans o6meobpaszosar. Yupexaenuii / I.E. Pynsutuc, ©.I'.
®enbaman. — M.:IIpocsemienue.

2.  XuMmus: 8 KII.: 2IEKTPOHHOE MPHIIOKEHHUE K YUCOHHKY.

3. Tapa H.H. Xumus: 3amaunuk ¢ «moMoriaukom»: 8-9 kiaccst / H.H. I'apa. — M.: [Ipocsemnienue.

4.  Tapa H.H. Xumus. Pabouune nporpammsl. [Ipenmernas nuaus yueOnukos I'.E. Pymsuruca, @.I.
®enpamana. 8-9 knacesl/ H.H. I'apa. — M.: [IpocBerienue.

5. Pageukuii A.M. Xwumwus: nuaakrudeckuid marepuan: 8-9 wim. / AM. Pamenxuit. — M.:
IIpocsemenue.

6. T'apa H.H. Xumus. Ypoxu: 8 ki. / H.H. I'apa. — M.: [IpocBenienue.

7.  bopoBckux T.A. Tectol mo xumuu. [lepBoHauanbpHBIE XUMHUECKHe MOHATHS. Kucmopos.

Bomopoa. Bona, pactBopbl. OCHOBHBIE KJIacChl HEOpraHMYECHX coeluHeHui: 8 k.. k yueOHuky [.E.



Pymsutuca, ®©.I'. ®enpamana «Xumus. § xkinacey. — M.: MznarensctBo «Ox3amen», 2010.
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KaHeHI[apHO-TeMaTI/I‘-IeCKOG IUIAaHUPOBAHUC 1TO0 XUMHUU 9 kyacc

Kon- Jara
Jlomarraee
Ne | BoO Tema
3a7laHue IInan  |Paxkr
JacoB
MHuorooo6pa3ue xumudeckux peaxkumii (15 +2)

1 1 [ToBTOpenue marepuana8 kimacca 01.09
2 1 Knaccudukamus xumuueckux peakuuii. OBP 05.09
3 1 OKHUCIIUTENEHO — BOCCTAHOBHUTEIIbHBICPEAKIINN 08.09
4 1 TemoBoil 3¢ (hekT XMMUUECKUX peakinii. OK30- U

SH/I0TEPMHUUYECKUE DPEAKIINU 12.09
. 1 Ckopoctb xumudeckuxpeaxkiuii. [lepponavanbHbie

MPECTABICHHS O KaTam3e. 15.09
6 1 Bxoasimasi npomMeskyTouHasi aTTecTanus B popme

KOHTPOJIHOH pabOThI 19.09

Ilpakmuueckaapaboma Ne 1.
7 1 W3yueHne BIUSHUS YCIOBHHA MPOBEACHUS XUMUIECKIX

peakIuiiHa ee CKOPOCTh 22.09
g 1 O6parumbie u HeoOpaTumbie peakiun. [lonsTre 0

XUMHUYECKOM PAaBHOBECHH. 26.09

CymHOCTh MPOIECCAdTEKTPOIUTHIECKON TUCCOLMALIUY.
9 1 29.09

Juccouunanus KuciaoT,0CHOBaHUE U COJIer
10 1 CuiibHBIC U ci1a0ble ANIeKTPOIUTh. CTETICHb IUCCOIMAIIIH. 03.10
11 | 1 Peakiiuyn noHHOTO OOMEHA U YCIIOBHSI MX TPOTEKAHUS 06.10
12 | 1 Peakiiun noaHOro 0OMeHa M yCIIOBHSI HXITPOTEKAHUS 10.10
3|1 XUMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHX

coenuHeHui B cBete npeactapienui TOJ[ uOBP 13.10
u |1 XUMUYECKUE CBOWCTBAOCHOBHBIX KIaCCOB HEOPTaHHMUECKUX

coenuHeHui B cBete npeactapienuit TOJ[ uOBP 17.10

TIunponus coneit. O60061eHne Mo TeMaM « Knaccudukarus
15| 1 XMUMHMUYECKUX PEAKIUI» U «DIEKTPOIUTHUECKAS

JUCCOIUALUS» 20.10

Ilpakmuueckaapadooma Ne 2.
16 | 1 Perienue skcriepuMeHTaIbHBIX3aa4 10 TeMe «CBOHCTBa

KHCJIOT, OCHOBAHUH U COJIEN KAK3JIEKTPOIUTOBY 24.10
17 | 1 KonTpoabnas padora Nel « KnaccupukanusixuMuaeckux 27.10




peakuuii» u « IAEKTPOJIUTUYECKAS] TUCCOLIUALIUS

MHuorooopa3ue BemectB 43 yaca

[TonoxeHne rasoreHoBB MEPUOUUECKON TaOIUIE U CTPOECHUE

18 nxaroMoB. CBOICTBa, IOJTy4€HUE U IPUMEHEHNE FAJIOT€HOB 07.11
19 Xmnop. CBoiiCTBa U MPUMEHEHHUE XJIOPa. 10.11
20 XJI0pOBOJIOPOJI: TIOJTyYEHUE H CBOUCTBA 14.11
21 CousiHast KUCIIOTA M €€COJIN 17.11
9 Ilpakmuueckaapadoma Ne3.

[Tosydyenne consTHOM KUCIOTHI U U3YYEHHUE €ECBOMCTB 21.11

[omosxeHne KUCIOPOaa U CePhl B TIEPHOIHUECKON CHCTEME
23 XMUMHUYECKUX 3JIEMEHTOB, CTPOCHUEUX aTOMOB. AJIOTPOIIHS

cepbl 24.11
24 CBoiicTBa U MPUMEHEHHUE CEPhI 28.11
25 CepoBojiopoa. Cynbhuisl. 01.12
26 Oxkcun cepsl (IV). Cepuucras kucinota u ee coiu. OKCu cepbl

(VI). CepHas Kuciora viee COJIH. 05.12
»7 IIpomexyTouHasi HTOroBasi aTrecTanusB popme

KOHTPOJIbHOWPAOOTHI 08.12
28 OkucauTenbHbIE CBOMCTBA KOHIIEHTPUPOBAHHON CEPHOM

KHUCIIOThI 12.12
29 Ilpakmuueckas padoma Ned. PymieHresKCIEPUMEHTAIbHBIX

3a1a4 1o Teme « Kucinopona u cepa» 15.12

[Tonoxenue azorta u Gochopa B eprHOIUIECKON CHCTEME
30 XUMHYECKUX 3JIEMEHTOB , CTPOCHHUEUX aTOMOB. A30T:

CBOMCTBA M MPUMEHCHHE 19.12
a1 AmmMmuak. Ousndyeckuen xuMudeckue cBoiicta. [lonmyuennen

MIPUMEHCHHE 22.12
3 Ilpakmuueckaa padoma Ne5 1lonyueHne aMMuaka u

W3Yy4YEHUE €ro CBOMCTB 26.12
33 Conu aMmMoHUs 29.12
34 AzotHas kucnora. Ctpoenue MoJiekyinl. CBOMCTBa

pa30aBIeHHON U KOHIIEHTPUPOBAHHON a30THOM KHUCIIOTHI 16.01

Conu a30THOM KUCIOTHI. A30THBICYTOOPEHHUS. 19.01
35
36 ®ocdop. Annorpornusihocdopa. CroiictBa pochopa 23.01




Oxcun pochopa (V). DocdopHast KUCIOTA HEES COJIH.

T dochopHbie yaoOpeHus. 26.01

[Tonoxenue yriepoaan KpeMHUS B IEPHOANUECKON CHCTEME
38 | 1 XMMMUECKUX 3JIEMEHTOB, CTPOCHUEUX aTOMOB. AJIJIOTPONHUS

yriepoja 30.01
39| 1 XUMHUYECKUE CBOMCTBAyTIIepoia. AcopOius. 02.02
40 | 1 VYrapHsblii ra3: CBOKWCTBA, (PU3HOIOTHYECKOEICHCTBIE 06.02
al 1 Yruekucnsiid ra3. YroJypHas Kuciorta u eecoiu. Kpyrosopor

yTIepoja B MpUpoIe. 09.02
" 1 Ilpakmuueckasa paooma Ne6 Ilonyuenue okcuia yriaeposa

(IV) m u3yuenue ero cBoiictB.Pacmo3naBanmne kapOOHATOB. 13.02
43 | 1 Kpewmnanii u ero coenunenus. Ctexio.llemenT. 16.02
44 1 O0o006mienue Mo TeMe « Hemeramib 20.02
45 1 O06o00menue no TeMe « HemeTamiey 27.02
46 | 1 KonTpoabHnas padora Ne2 no teme « Hemeramien 01.03

[TosoxkeHrne MEeTAIIIIOBB MEPUOAMYECKON CUCTEME
47 1 xuMudeckux sjaementoB J.U. Menneneena.

Merannndeckas cBsa3b. Du3ndeckre CBONCTBAMETAIIIOB.

CraBbl METAJIOB. 05.03

Haxosxienne MeTauioBB pUpoOe U OOIIHE CTIOCOOBI UX
48 1

MTOJTy4YCHUSI. 12.03
49 1 XUMHYecKre CBOMCTBaMETaIOB. P akTHBHOCTH

( DTMEKTPOXUMHUYCCKUUPST HATIPSHKECHUH ) METAIIIOB 15.03
- 1 [1enouyHble METAILIBI: HAXOXKCHHE B PUPOJIE, (PU3HUECKUEH

XHMHYECKHE CBOMCTBA 19.03
£ 1 Oxcuapl ¥ THAPOKCHIBIIEIOYHBIX MeTa/IOB. [IpuMeHeHue

LIEJIOYHBIX METAJUIOB 22.03

[1enouyHo3eMelbHbIC MeTa/LIbl. HaxoxaeHue B pupo/ie.
52 1 Kanbiuii uero coenquaenus. JKecTkoCTh BOIBI HCIIOCOOEI ee

yCTpaHEHUs 02.04

Amromunnil. Haxoxnenue B npupone. CoiicTBa
53 1

AJTFOMUHUS 05.04
54 1 AMGbOTEPHOCTH OKCHIAaW THIPOKCH]IA ATFOMUHHUSL. 09.04
55 1 Kenezo. Haxoxnenue B mpupoe. 12.04
56 1 XUMHUYECKUE CBOMCTBA JKee3a. 16.04




or | 1 CoenuHeHus xenesa. 19.04
Ilpakmuueckasa paooma Ne7 Pymenue
58 | 1 SKCIIEPUMEHTAJIbHBIX3a/1a4 TI0 TeMe « MeTalibl U uX
COCTMHEHUS 23.04
59 | 1 [ToaroToBka K KOHTPOJILHOU paboTe 3 1Mo TeMe« MeTalbDy 26.04
60 | 1 [ToaroToBka K KOHTPOJILHOM paboTe 310 Teme « MeTamib» 30.04
61 | 1 KonTpoabnas padora Ne 3 mo reme « Metamibi» 03.05
Kpartknii 0030p BaxKHeiIIMX opranuveckux BemecTs (6)
Opranunyeckast xumus. Yriesogoposl. [Ipenenbubie (
62 | 1 HACBIIIEHHBIE) YTIIEBOI0POAbl. HempenenpHbie 07.05
(HEeHaCBILLIEHHBIE) yTJIEBOOPO/IBI.
63 | 1 [TpousBoiHBIC YTIeBO10p00B. CIIUPTEHI. 10.05
64 | 1 Kap6onossie kucnotbl. CioxHbie 3¢upbl. JKuUpbl. 14.05
65 | 1 YTIeBo b 17.05
66 | 1 AMMHOKHUCIOTHI. beku. 21.05
67 | 1 [Tomumepsr. 24.05
O6o0maromuii ypok mo teme «BaxHen e opraHndeckme
0t COEJIMHEHUS. 28.05




	Пояснительная записка.
	Общая характеристика учебного процесса:
	Содержание курса 9 класс
	Демонстрации:
	Практические работы:
	Демонстрации: (1)
	Практические работы: (1)
	Лабораторные опыты:
	Расчетные задачи:
	Демонстрации: (2)
	Учебники:
	Список литературы для педагогов:
	Перечень цифровых информационных ресурсов:


		2024-01-19T17:57:51+0400
	Котово
	Кузнецова Елена Анатольевна
	Я являюсь автором этого документа




