e

MynnnunanabHoe 0101:KeTHOe 001 e06pazoBaTeIbHOE YUpeKIeHHE
«Momxaiickas cpennsisi 00meo0pa3zoBaTe/iLHAs WIKOJA »

«PaccMoTpeHo» «CornacoBano» «YTBepPKIACHO» ’
Ha 3aceganuu MO 3aMECTHTENb JUPEKTOPa IIpukas Ne 12 ‘
yuuteneit EMI] o HMP ot «02» centsa0ps 2024 r.
IIporoxon Ne 1 ot «29» ,%aygjzé— /Tamxyposa J§,.C./ nnpelcrop MBOV «MCOHI»
asrycra 2024r. % /3 b. Ipi6uxos/

pykxoBoaurenb MO
M il /Kynpuna H.A./

« 02» centsaOps 2024r.

PABOYAsI ITPOTPAMMA

Tlo A AL

m I Hreero

(yKasaTb npenMer, Kypc, MOIYJb)

(xnacc/ypoBeHb 00yueHus )

Cpoxk peanu3anuu paboueii mporpaMmel Z 2o C

Caenenus 06 asTope

L2 viZero £ )/> P

(@UO0, KBaJImanaunonnaﬂ KaTeropusi)

Mozkatika, 2024



1. NOACHUTEJIbHAS 3ATINCKA.
Ilepeuens HopmamueHvIX OOKYMEHM 08, UCNONBLIYEMBIX 01 COCIMABIEHUA PADOUEll NPOZPAMMBL:
Pabouast mporpamma ydeOHOTO Kypca Mo XuUMHH s 9 kimacca paspaborana Ha ocHoBe DPI'OC BTOpOTO
MTOKOJICHUS, IPUMEPHON MPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUsl MO XUMUH, [IpuMepHON TpOrpaMMeI
OCHOBHOro ob0miero oOpasoBanusi 1o xumuu u IlporpamMmmbel kypca xumuu s 8-9  Kiaccos
obmeoOpazoBarenbHbIX yupexaenuid, aprop H.H. I'apa. (Xumus. Paboune nporpammel. [Ipeamernas nuHUS
yueOonnkoB I'.E.Pyn3utuca, ®@.I". ®enpamana 8-9 kiaccel: yued. mocobue mjis 001meoopa3oBaT. opraHu3anuii/
H.H T'apa. - 3-¢ uzn.,nepepad.-M.: [Ipocemienue, 2019. -48c. — ISBN 987-5-09-065302-2 ). Jlannas pabouas
nmporpamMma peajgusyeTcs B y4eOHHMKax il oOmieoOpazoBaTenbHbIX yupexaeHuit [.E. Pymutuca m O.I.
denpamana «Xumud. 8 kaace» U «Xumusd. 9 xiaacey
PaGouas nmporpamma 1o XMMHH Jisi OCHOBHOH IIKOJIBI COCTaBJI€HA HA OCHOBE:
- DyHIaMEHTANBHOTO sapa COACpKaHHs O0IIero oOpa3oBaHUS U B COOTBETCTBUU C [ 0CymapCTBEHHBIM
cTaHmapToM obiero obpa3zoBanus (mpuka3 MunucrepcTBa oopazoBanus U Hayku Poccuiickoit denepanuu ot
17.12.2010 1. Ne 1897);
- ®epepanbHoro 3akona ot 29 nexabps 2012 rona, No273 (DenepanbHbiii 3akoH «O0 oOpazoBanuu B PDy);
- Tlocranosnenuss ['nmaBHOTO ['OCymapcTBeHHOTO caHuUTapHOTO Bpada Poccwiickoit Denepanuun  «O0
yrBepxkaenun Canllun 2.4.2821-10 «CaHUTapHO-IIHIEMHUOIOTUYECKUE TpeOOBaHUS K YCIOBUSIM U
opranusanuu o0y4ueHus B 0011e00pa3oBaTeNbHbIX yupexaeHusax» oT 29.12.2010 Nel89;
- Ilpukaza Mwuno6pnayku Poccum ot 31.03.2014 Ne 253 «OO6 yrBepxkaeHUH (enepaqbHOro MepeyHs
Y4eOHUKOB, PEKOMEHIyeMbIX K MCIIOJIh30BAHHUIO TIPH PEATU3AIMHA UMCIOIIUX TOCYAAPCTBEHHYIO aKKPEAUTAIIUIO
00pa30BaTeNbHBIX IPOrpaMM HaYaIbHOTO OOIIET0, OCHOBHOTO OOIIEro, CpeAHEro 001ero oopa3oBaHus»
- Yuebnoro miana MBOY «MCOIll»ua 2023-2024 yu. rox;
Oowan xapakmepucmuka yuedHo20 npeomema
B conmepxanum aHHOTO Kypca MPECTaBICHBI OCHOBOIOJATAIONINE TEOPETHUYECKHE CBEICHUS MO XUMUH,
BKJIIOYAIOIIME U3YYCHHE COCTaBa M CTPOCHHUS BEIIECTB, 3aBUCMMOCTH UX CBOMCTB OT CTPOEHUS, UCCIIEIOBAHHE
3aKOHOMEPHOCTEH XMMHYECKUX TpEBpalIeHUNH W TMyTed yNpaBlIeHUs MMM B IEJAX TOJYYCHHs BEIIECTB,
MaTepuaioB, SHEPTHUHU.
Conepxanne y4dyeOHOTO TMpeAMETa BKJIIOYACT CBEJACHUS O HEOPraHMYECKUX BEIECTBAX, WX CTPOCHUU U
CBOMCTBAaxX, a TaKXe XMMHUYECKHX IMpolieccax, MPOTEKAIIIUX B OKpyxkaromiem mupe. Hawmbonee croxHbie
anemMeHThl DyHAAMEHTAIBHOTO SApa COACpKaHWsS OOIIero oOpa3oBaHUSA IO XHMHHU, TaKWe, KaK OCHOBBI
OPraHMYeCKO ¥  TPOMBINUIEHHONM  XHMMHH, TIEPEHECEHbl B  MporpamMmy  cpeaHel  (TOJHOMN)
00111e00pa30BaTeIbHON IITKOJBI.
TeopeTnyeckyto OCHOBY HW3Yy4Y€HHUsI HEOPTraHWYECKOH XHMHMHM COCTAaBJISI€T ATOMHO-MOJIEKYJISIPHOE Y4Y€HUue,
nepuoanueckuii 3akoH .M. MenaeneeBa ¢ KpaTKUMH CBEICHUSIMH O CTPOEHHHM aTOMOB, BHUJIAX XMMHUYECKOU
CBA3H, 3aKOHOMEPHOCTSX MPOTEKAHUN XUMUUYECKUX PEAKIUN, CBOMCTBAX, NOJYYEHUH, IPUMEHEHUN METAILJIOB,
HEMETAJUIOB U UX COCIMHEHHM, 3HAKOMCTBO C BaKHEHIITUMU OPTraHUYECKUMHU BEIIECTBAMHU.
B u3yyenuu kypca 3HauMTeNbHA POJIb OTBOJAUTCS XUMHUUYECKOMY 3KCIEPUMEHTY: MIPOBEACHUIO MPAKTUUYECKUX U
Ja00OpaTOPHBIX pabOT M OMUCAHUIO MX PE3YNIHTATOB; COOIIOJICHHUIO HOPM M TPABIII MOBEIECHUS B XUMHUYECKHUX
nabopaTopusx.
OCHOBHBIE yenu N3yIeHUsT XUMUU HaIIPaBJICHBI:
) Ha oceoeHue sadicHeliuwux 3HaHuti 00 OCHOBHBIX TIOHSATHUSAX U 3aKOHAX XUMUHU, XUMUYECKOU CUMBOJIUKE;

0 Ha oenadernue YMeHUAMU Ha6J'IIO}IaTB XUMHUYCCKUEC ABJICHUA, ITPOBOAUTH XUMHAYCCKHI OKCIICPUMCHT,
MMPOU3BOJUTH PACUCTHI HA OCHOBC XUMHUYCCKUX (bOpMy.l'I BCIICCTB U ypaBHCHI/Iﬁ XHUMHUYCCKUX peaKL[PIfI;

[l Ha paseumue TMO3HABATCIIbHBIX MHTCPECOB U MHTCIIJICKTYAJIbHBIX CIIOCOOHOCTEH B nmponecce MpoBCACHUA
XUMHUYECKOTO J3KCIICPUMEHTA, CaMOCTOATCIBHOI'O npno6peTeH1/m 3HAaHUM B COOTBETCTBHM C BO3HHKAKIIIUMHA
KU3HCHHBIMHA HOTpC6HOCT}IMI/I;

[ Ha Bocnumanue OTHOIICHUS K XUMHUH KaK K OJIHOMY U3 ()yH/IaMEHTAJIbHBIX KOMIIOHEHTOB €CTECTBO3HAHUS U
AJIEMEHTY O0IIEUeT0BEYECKOM KYIbTYpHI;

[ Ha npumeHeHue NOLYYEHHbIX 3HAHUU U YMeHuli 11 OE30MacCHOTO HCIOIb30BaHUS BEIECTB U MaTEpUANIOB B
OBITY, CEIIbCKOM XO3SIIICTBE W Ha TPOU3BOJACTBE, PEIICHUS MPAKTHUYECKUX 3a7ad B TOBCETHEBHOM >KU3HU,
MIPEeNyNpPEexACHUS IBICHUMN, HAHOCSIINUX BPE]l 3J0POBBIO YEJIOBEKA M OKPY’KaIOIEee Cpeie.

OnHOM M3 BaXHEHIIMX 3a/a4 OCHOBHOTO o00wIero oOpa3oBaHUs SIBJISETCS MOJArOTOBKAa OOydaroIIMXcs K
OCO3HAaHHOMY M OTBETCTBEHHOMY BHIOOPY KH3HEHHOTO M MpodeccruoHambHOro mytu. Odydaroniiecs I0KHBI



HAyYUTHCS CAMOCTOSITENILHO CTABUTH IEJIH U OTPEACIISATh MyTH UX TOCTHKEHUS, HCIIOIB30BAaTh MPHUOOPETCHHBIN
B IIIKOJIE OTIBIT B peaIbHOM JKU3HH, 32 paMKaMHu y4eOHOro mpoliecca.

XuMus Kak y4eOHBIH MpeAMET BHOCUT CYIIECTBEHHBIM BKJIAJ B BOCIHTAHWE W Pa3BUTHE OOYYAIOIIUXCS; OHA
MpU3BaHa BOOPYKUTh UX OCHOBAMHU XUMHUYECKHX 3HAHUM, HEOOXOIMMBIX JUIsl TOBCETHEBHOM KU3HH, 3aTI0KHUTh
byHIaMeHT Ul JaJbHEHIIEro COBEpIICHCTBOBAHUS 3TUX 3HAHHWM, a TakXKe CIOCOOCTBOBATH 0OE30MacHOMY
MOBE/ICHUIO B OKpY’Kalollel cpesie U OepexHOMY OTHOLIEHUIO K Hel. Pa3BuTHe mo3HaBaTEeIbHBIX HHTEPECOB B
poIecce CaMOCTOSATEIIEHOTO MPHOOPETEHU XMMUYECKHX 3HAHUH M HCIIOJIB30BAaHUE PA3IMYHBIX HCTOYHHKOB
nH(pOpMalIUY, B TOM YHCIIE KOMITbIOTEPHBIX.

Bocnuranue yOexIeHHOCTH B MO3UTHBHOM POJIM XUMHUH B JKU3HU COBPEMEHHOIO 00IIecTBa, HEOOXOIMMOCTH
XUMHUYECKU IPaMOTHOI'O OTHOIICHUS K CBOEMY 3/I0POBBIO U OKPYXaIoIIe cpeie.

Mecmo yueonozo npeomema ¢ yueonom niaamne

OcoOenHoctu cofepkaHus Kypca «XUMHs SBISIOTCA TJIABHOM MPUYUHONW TOro, YTO B 0a3UCHOM ydeOHOM
(oOpa3oBarenbHOM) TUIAHE ATOT MPEAMET MOSBISIETCS MOCIEAHUM B PSIly €CTECTBEHHOHAYYHBIX UCIHUILIMH,
MOCKOJIbKY JUI €ro OCBOEHHUS IIKOJBHUKH JOJDKHBI O0JaJaTh HE TOJBKO ONPEICICHHBIM 3alacoM
MPEBAPUTEIILHBIX €CTECTBEHHO-HAYYHBIX 3HAHWH, HO M JOCTAaTOYHO XOPOIIO PA3BUTHIM a0CTPAKTHBIM
MBIIIJICHUEM.

B oOpa3oBarenbHOi mporpamMme 1Mo XMMHUHM Ha W3ydeHHE XUMHH B 9 Kilacce OTBOIMTCS 2 4aca B Hemeno, 68
yacoB B roj. Peanusanus AaHHON MporpaMMbl CHOCOOCTBYET HCHOJB30BaHUIO pPa3zHOOOpasHbIX (opm
OpraHu3ani y4eOHOTO Tpolecca, BHEIPEHHUIO COBPEMEHHBIX METOJIOB OOYyYeHUS M MeIarormyecKux
TEXHOJIOTHH.

Pe3ynvmamul oceoenusn yueonoz2o npeomema

OcHoBHOH dopMoil opraHuzanuu y4eOHOTO Mpollecca SBISETCS KJIACCHO-ypouHas cucreMa. B kadecTse
JOMONTHUTENBHBIX ~ (OpPM  OpraHm3zanuu  00pa30BaTENBHOTO  IpoIecca  HCIOJB3YeTCs  CHCTeMa
KOHCYJbTAIIMOHHON TMONJEPKKH, WHIWBUIYaJbHBIX 3aHITHH, CaMOCTOATENIbHas paboTa yuammxcs C
WCTIOJIb30BAHUEM COBPEMEHHBIX HWH(OPMAIIMOHHBIX TEXHOJOTHH. OpraHu3amus CONPOBOXKICHHUS YUYAIIUXCS
HaIpaBlieHa Ha CO3/IaHWE ONTUMAIIBHBIX YCIOBHM O0OYYEHHS; UCKIIOYCHHE MCUXOTPAaBMUPYIOIIUX (PAKTOPOB;
COXpaHEHHE TCUXOCOMATHYECKOTO COCTOSHHSI 30POBbS YUAIIUXCS; PA3BUTHE IMOJOKUTEIHHON MOTHBAIMH K
OCBOEHUIO MTPOTPAMMBbI; Pa3BUTHE WHANBUAYAILHOCTH U OIAPEHHOCTH KaXI0r0 peOeHKa.

2. COAEP) KAHME YYEBHOI'O KYPCA
Pa3nea 1. MHoroo0Opa3ue XMMHUYECKUX peakluii
Knaccudukanusa XuMHUECKUX pEeaKIUi: peakIiui COeTMHEHNUS,
pasjokeHus,  3aMelieHus, oOmeHa.  OKHCIUTEIbHO-BOCCTAHOBUTENbHbIE  peakuuu.  OKHUCITUTENb,
BOCCTAaHOBUTENb, TIPOLIECCHl OKUCIEHHs M BOCCTaHOBJIEHMs. (COCTaBlIEHWE YpaBHEHUN OKHCIUTEIbHO-
BOCCTAaHOBUTENIbHBIX PEAKLUi C OMOILBbIO METO/1a JIEKTPOHHOTO OaJiaHca.
TennoBble 3¢h(dexkThl XUMHUECKHMX  peakiuid. OK30TepMHUYECKMEe U DHJIOTEPMHUUYECKHE  PEaKIIHH.
TepmoxumHuueckre ypaBHeHuUs. PacuéThl 0 TEPMOXUMUYECKUM YPABHEHUSIM.
CkopocTh XUMHUECKUX peakunil. PakTopbl, BIUSAIOININE HA CKOPOCTh XUMUYECKUX peakiuil. [lepBoHauanbHOe
MIPEACTABJICHUE O KaTaJIA3E.
Oo6parumeie peakuuu. [ToHsTHE O XMMUYECKOM PaBHOBECHUH.
XUMUYECKHE peaklMi B BOJHBIX PAacTBOpax. DJIEKTPOJIUTHI M HEINEKTposinuThl. Moubl. KaTHOHBI U aHHOHBI.
T'uopamnas meopus
pacmeopog. INEKTPOIUTHYECKAs TUCCOMALNS KUCIOT, OCHOBAHUI
u coneit. Ciabble U CHIIbHBIE 3NIEKTPOIUTHL. CTeNeHb IUCCOLUAIHH.
Peakiiun monHOro oOMeHa. YCIOBHS TEUCHMsI pEaKIMii MOHHOTO OOMEHa /0 KOHIA. XMMHUYECKHE CBOMCTBA
OCHOBHBIX KJIACCOB HEOPraHMYECKUX COCJMHEHUH B CBETe NPEACTaBICHUNH 00 HIIEKTPOIUTHUECKOM
JUCCOLUAIMHN U OKHUCIUTEIbHO- BOCCTAHOBUTENBHBIX PEAKIUIX.
Ilonamue o eudponuse conel.
JdemoHcTpaumnu:
IIpuMepsl 5K30- U SHIOTEPMUYECKHUX peakuuil. B3aumonencTBue IUHKA C COJSHOM UM YKCYCHOM KHUCIIOTOW.
B3anmoaeiicTBre TpaHyIUPOBAHHOTO IMHKA M IIMHKOBOM MbLJIM C COJISTHOM KUCIOTOW. B3auMoelicTBue okcuaa
menu (1) ¢ cepHOit KUCITOTOH pa3HON KOHLIEHTPAIMH [IPU PA3HBIX TEMIIepaTypax.
['openue yris B KOHIEHTPUPOBAHHOM a30THOM KUCIIOTE. ['OpeHure cepbl B paciuiaBieHHOM cenuTpe. McnbiTanue
PacTBOPOB BEILECTB Ha 3JIEKTPUUECKYIO IPOBOAUMOCTS. [[BUKEHNE HOHOB B 3JIEKTPUUECKOM I10JIE.
IIpakTuyeckue padboTbl:
N3yuenue BIUsHUS YCIOBUHM IIPOBEICHUS XUMUUYECKON PEAKLIUU HA €€ CKOPOCTb.



Pemrenue skcniepuMeHTaNbHBIX 3aa4 110 TeMe «CBONCTBA KUCIIOT, COJIEH U OCHOBAHHM KaK 3JIEKTPOJIUTOBY
JlaGopaTopHble onbIThI: Peakiiny oOMeHa MeX Iy pacTBOPaMH JIEKTPOJIUTOB

Pacyernble 3a1a4u: BeIunciIeHUA 110 TEPMOXUMHUYECKUM YPABHEHUSAM PEAKLIMMN.

Pa3nen 2. MHoroo6pasue BeniecTs

Hemeramnsl. Tanorensl. [lonmojkeHne B MEpUOAMYECKOM CHUCTEME XUMHYECKHUX JJIEMEHTOB, CTPOEHUE HX
atomoB. Haxoxnenue

B npupoje. Pu3nuecKre U XUMHUUECKUE CBOMCTBA T'AJIOT€HOB.

CpaBHHTENIbHAST XapaKTEPUCTHKA TajloreHoB. llosydeHne n nmpumeHeHue rajaoreHoB. Xiop. Pusznueckue u
XMMHUYECKHE cBoMcTBa xiiopa.llpumenenue xmnopa. XiopoBoaopon. Pusmueckue cBorcTa. llomydeHwe.
Consnas xuciora u e€ conu. KauecTBeHHas peakuusi Ha XJIOpUJI-UOHBI. Pacnio3HaBaHue XJI0puI0B, OPOMUIOB,
HOJIUJIOB.

Kucnopon u cepa. Ilonoxxenne B NMepuoAMYECKOW CUCTEME XMMHUYECKHX 3JIEMEHTOB, CTPOCHHE MX aTOMOB.
Cepa. AmuioTponusi cepsl.

dusznyeckue W XUMHYECKHe cBoMcTBa. Haxoxaenue B mpupone. IIpumenenue cepel. CepoBomopoa.
CepoBoiopo1Hasi KUCIOTA U €€ COJIN.

KauectBennass peakuuss Ha cyiabGua-uonsl. Oxcup cepbi(IV). Ousnyeckue W XHUMHUYECKHE CBOMCTBA.
[Ipumenenue. CepHucTas KUcioTa u

e€ conu. KauectBeHHas peakuus Ha cyiabGuT-uonsl. Okcun cepbi(VI).

Cepnass kucinora. XHMHUECKHE CBOWCTBA pa30aBIE€HHOM U KOHLEHTPUPOBAHHOM CEPHOM KHUCIOTHI.
KauectBeHHast peakuus Ha cyib(paTHOHBL. XUMHYECKHE PEAKIMH, JEKAIIUE B OCHOBE IOJIYYECHHUS CEPHOI
KHUCJIOTHI B IPOMBIILIEHHOCTH. [IpMeHeHne CepHON KUCIIOTHI.

Aot u gocdop. I[Tonoxenre B mepruogUIECKON CUCTEME XUMUUYECKUX 3JIEMEHTOB, CTPOCHHUE UX aTOMOB. A30T,
¢du3nUYecKre U XUMUYECKUE CBOMCTBA, MOJTYUYCHIE U TpUMeHeHne. KpyroBopor azoTa B

npupoje. AMmuak. dusndeckne 1 XMMUYECKUE CBOMCTBA aMMHUAKa,

noJyiyueHue, npumeHenue. Coan aMMoHuUs. A30THasi KUCJIOTa U €€

cBoiicTBa. OKHCIUTENbHBIE CBOMCTBA a30THOM KUCHOTHI. [lomyuenue

A30THOM KUCITIOTHI B JaOOpaTOpuu. XUMHUUYECKHUE PEAKIINH, JICHKAIITIE

B OCHOBE IOJIYYEHUSI a30THOM KUCIOTHI B MPOMBINLIEHHOCTH. [I[pruMeHenne a3oTHON KUCHOThl. Cojii a30THOM
KHUCJIOTHI M UX TPUMEHEHUE. A30THBIE YA0OpEHUSI.

dochop. Annorponus Gochopa. Puzndeckue U XUMHUIECKHE

coiictBa hochopa. Oxcun dhocdopa(V). @ochopHas kucnora u e

conu. @ocdopHble yI0OpeHHs.

VYraepon u kpemuuii. [losoxeHnne B nEpUOANIECKON CUCTEME

XUMHUYECKUX IJIEMEHTOB, CTPOCHHE UX aTOMOB. YTJIEpO. AJIOTPONUS.

yraepoaa. Pusznyeckue M XUMHUYECKHME CBOWCTBa yriepona. AjncopOuus. YrapHblii ra3, CBONCTBA H
¢dbusnonornueckoe AecTBUE Ha OpraHW3M. YTIEKUCIBbIA ra3. YroibHas kuciota u e€ conu. KadecTBeHHas
peakius Ha KapOoHaT-uoHbl. KpyroBopot yriepojaa B mpupose.

Oprannueckue COeIMHEHHUs YIIIepoaa.

Kpemuuii. Oxcun kpemuus(IV). Kpemuuenas kucnota u e€ conu. Cmexno. Llemenm.

Meramnbl. [lonoxxeHrne MeTalsIOB B NEPUOJIUUYECKON CHUCTEME XUMHUYECKUX AJIIEMEHTOB, CTPOEHHUE MX aTOMOB.
Mertannudeckas cBsi3b. @u3nyeckre cCBOWCTBA METAJIIOB. Pl aKTHBHOCTH METaNIOB (3JIEKTPOXUMHUECKUN PsijL
HaMpsDKeHUH MeTauioB). XUMHUYECKHE CBOMCTBA MeTaisioB. OOmue crnocoObl momydeHus: MeTauioB. CIiiaBsl
METaJUIOB.

[[{enounsle Metamibl. [lonokeHHE IIETOYHBIX METAIOB B MEPUOAUYECKON CHUCTEME, CTPOEHHUE UX aTOMOB.
Haxoxnenue B mpupoze.

dusznueckue W XMMHYECKHE CBOWCTBA WIEJOYHBIX MeETANIOB. [IpMMeHEeHHE WIENOYHBIX METAIIOB U UX
COCIMHEHU.

[[lenounozemenbHble MeTauibl. [lojiokKeHUE IIETOYHO3EMENbHBIX METAUIOB B MMEPUOJUYECKON CHUCTEME,
CTpOoeHUE UX aToMOB. HaxoxkaeHue B npupoje. Marouii U KaJiblui, X BaXHEWIIHe coequHeHud. KECTKOCTh
BOJIBI ¥ CTIOCOOBI €€ yCTpaHEeHHUSI.

Amomunnii. [lonokeHne allOMUHUS B TEPHOJUYECKOM CHCTEME, CTPOCHHE €ero aroma. HaxoxiaeHue B
npuponae. Guzndeckne U XUMUIECKHe CBOICTBa amroMuHus. [IpumeHenne amroMuHus. AM(OTEPHOCTh OKCHAA
Y TUAPOKCH]IA ATFOMUHMSL.

Kenezo. IlonoxxkeHue xeneza B MEPUOJUUYECKON CUCTEME, CTpoeHME ero aroma. HaxoxnaeHue B mpupoje.
du3nyYecKre U XUMUYECKHE CBOMCTBA kelie3a. BaxkHelie coeIMHEHUS Kee3a: OKCUIbI, THIPOKCHIBI U COJIA
xene3a(ll) u sxenesa(Ill). KauecTtBenHbie peakuu Ha noHb! Fe2+ u Fe3+ .



JdemoHcTpaumnu:

®dusnyeckne cBoicTBa rajgoreHoB. [lomydeHue XJI0poBOAOpOJAa M PACTBOPEHHE €ro B BOAE. AJUIOTPOIHBIE
Moudukauu cepbl. O0pa3ibl NPUPOIHBIX CyIb(UI0B U cynbdaros. [lomyueHrne aMmMuaka 1 €ro pacCTBOpEHHE
B BoJie. O3HaKomileHuE ¢ 00pa3liaMu MPUPOAHBIX HUTPATOB, (hocdhaTon

Mogenu KpUCTaJUIMYECKHX pEeImETOK anMasa u rpadura. 3HaKOMCTBO ¢ 0Opa3namMu NpUpOAHBIX KapOOHATOB U
CWJIMKAaTOB 3HAKOMCTBO C 00Opa3lamMM BaKHEHIINMX COEAMHEHWH HaTpus, Kajius, NPUPOJHBIX COEIMHEHWH
KaJbLUs, pyJaMHU >KeJe3a, COSAMHEHUAMM aIIOMUHMSA. B3auMoJeHCTBUE IIENOYHBIX, IIETOYHO3EMENbHBIX
METAJIJIOB U aTIOMUHUSA ¢ BOJOU. CyKUTraHue XKele3a B KMCIOPOJE U XJIOpe.

IIpakTnyeckue padorsi:

[TonydyeHue consiHON KUCIOTHI U U3yUYECHHUE €€ CBOWCTB.

Pemenue skcnepuMeHTalIbHBIX 3a7a4 1o Teme «Kuciopoa u cepa»

ITosryueHne amMmmuaKka 1 U3y4eHHUE €ro CBOMCTB.

[Tonyyenue okcuna yriaepona (IV) u usydenue ero cBoiicts. PacrioznaBanue kapOOHATOB.

Pemenne skcriepuMEHTANBHBIX 3a7a4 110 TeMe «MeTallbl U UX COCIUHEHUSY.

JlabopaTopHblie ONbITHI:

BrITecHeHHE rajoreHaMu Apyr Apyra U3 pacTBOPOB UX COCAVHEHUH.

KagectBennsie peakiuu cynbGua-, cynbpur- u cyiabdar- HOHOB B pacTBOpE.

O3HakomiieHHE ¢ 00pa3LamMu cepbl U €€ MPUPOIHBIMU COESAUHEHUSIMH.

B3anMozeicTBue cosield aMMOHHS CO IIEJI0YAMM.

KavecTBeHHbIE peakI[ui Ha KapOOHAT- U CUJIMKAT- HOHBI.

KauecTBeHHas peakuiyst Ha yrJIeKUCIbI ras.

N3yuenue oOpa31oB MeTauioB. B3anmoaelcTBIE METAJIIOB C pacTBOPaMH COJIEH.

O3HakoMIJIEHHE CO CBOMCTBAMH M MPEBPAIIEHUAMH KapOOHATOB U THIPOKAPOOHATOB.

[losnyyeHne rUOpOKCHIA AJIIOMMHMS M B3aUMOJEHCTBUE €ro € KHUCIOTaMH M Iuenodamu. KadecTBeHHBIE
peakuuu Ha noHbl Fe2+ u Fe3+

PacuerHsble 3agaun:

Bbruncnenus mo XMMHUYECKUM ypaBHEHUSIM Macchl, 00bEMA MM KOJUYECTBA BEIIECTBA OJHOTO U3 MPOIYKTOB
peaKkIMy Mo Macce MCXOAHOTO BEIECTBa, 0OBEMY MM KOJMYECTBY BELIECTBA, COJCPIKAIIETO OINpeeIEHHYIO
JTOJTEO TIPUMECEH.

Paznen 3. Kpatkuii 0630p BaKHEHIINX OpraHUYECKUX BELIECTB

[Ipeamer opranndeckoit xumun. Heopranmaeckue u opraHu4ecKkue COeIMHEHUs. Y TIIEpOl — OCHOBA KU3HH HA
3emie. OCOOEHHOCTH CTPOEHUS aTOMa yTriiepoJia B OpraHUYECKUX COSINHEHHSIX.

VYrneBonoponsl. [lpenenbHbie (HachILIEHHBIE) YTIIIEBOAOPOIBI.

Mertan, 3TaH, MponaH — MNPOCTEUIINE NPEACTABUTEIN MPEACIbHBIX

yraeBoopoAoB. CTpyKTypHbIe (POPMYIIbI YII€BOIOPOAOB. ['oMoiornyeckuil psii npeaeabHbIX YIiIeBOIOPOIOB.
I'omonoru. ®usnyeckue u

XMMHUYECKHUE CBOMCTBA MPEEIbHBIX YIIIEBOAOPOA0B. Peakiiuu ropenus u 3amenienus. Haxoxaenue B npupoze
IIpeeIbHBIX YIIeBonopoaoB. [Ipumenenne merana.

HenpenenbHble (HEHACHIILIEHHBIE) YIIIEBOJOPO/Ibl. DTUICHOBBIN

pSAA HENpeleNbHBIX YIIIEBOAOPOAOB. OTuieH. Pdusnueckne M XMMHYECKHME CBOMCTBA ATWIIEHA. Peakuus
npucoeanHenus. KauectBeHHbIe

peaxkuuu Ha oTuieH. Peakuusa nonumepusanuu. [lonmstunen. Ilpumenenune stunena.

ALIETUIIEHOBBIN PSJT HENPEAETbHBIX YTIE€BOJIOPOI0B. AIIETUIIEH.

CaoiicTBa anerunena. [I[pumeHenue aneruieHa.

[TpousBoaHbIe yriieBo0poa0B. KpaTkuii 0630p opraHuyecKux

COEIMHEHUI: 0JTHOATOMHBIE CIIUPTHI (METAHOJ, 3TAHOJ), MHOTOATOMHBIE CIIUPTHI (ITUIICHIJINKOIb, TIIULIEPUH),
KapOOHOBBIE KUCIIOTHI

(MypaBbuHasi, yKCYCHasl), CIOXHBIE 3(UpPbI, KHUPBI, YIIeBOJbl (IJIIOKO3a, caxapo3a, Kpaxmal, LeNIi03a),
aMUHOKUCJIOTHI, OeJIku. PoJib

O€JIKOB B OpraHU3ME.

[TonsiTE O BBICOKOMOJIEKYJIAPHBIX BeniecrBax. CTpyKTypa IOJIMMEPOB: MOHOMEp, IOJUMEP, CTPYKTYpHOE
3BEHO, CTENEHb NosinMepu3anuu. [lonuatuieH, noaunponuieH, NOJUBUHUIXIOPH.

JdemoHcTpaumnu:

Mogenu MoJieKysl OpraHHYeCKHMX COeAMHEHHWH. ['opeHue yrieBogopoJoB M OOHApy)KEHHE MPOAYKTOB HX
ropenus. KauectBennas peakuus Ha sTwieH. [lomydenune stuieHa. PacTBopeHHe 3THIOBOrO CIMpTa B BOJE.
PactBopenue rimunepuna B Boje. IloirydeHue u cBOMCTBa yKCYCHOW KHMCIIOTHL. McciaenoBanue CBOWCTB KUPOB:



pacTBOPUMOCTb B BOJIE€ U OPraHMYECKHX pacTBOpPHUTENsAX. KauecTBEHHbIE peaklMM Ha TJIIOKO3Y M Kpaxmall.
OsHakomiieHHE ¢ 00pa3liaMy U3ACTHI U3 MOJMATHICHA, MOJUIPOITUIICHA, TIOJTHBUHIIXJIOPHIA.

[TpakTuyeckue paboOTHl CrpyNIUPOBAHBI B OJOKH — XMMHUYECKHUE MPAKTUKYMBI, KOTOPBIE CIY)KaT HE TOJBKO
CPEIICTBOM 3aKpeIUICHHsS YMEHHH ¥ HaBBIKOB, HO TaKXKE M CPEICTBOM KOHTPOJSI 3a KAuyeCTBOM HX
c(hOPMUPOBAHHOCTH.

3. INTAHUPYEMBIE PE3YJIbTATHI U3YUEHUSA YUYEBHOI'O ITIPEJIMETA.

Pabouas mporpamma mnpeaycMarpuBaeT (OPMHPOBAHUE y YYAIIUXCS 00IIey4eOHBIX YMEeHUH M HABBIKOB,
YHHBEPCAJILHBIX Y4YeOHBIX JEHCTBHH M KJIOYEBBIX KOMIETCHIMI: YMEHUE CAMOCTOSATEIBHO U
MOTHUBHPOBAaHHO OpraHU30BbIBATH CBOKO IIO3HABATEIBHYIO JEATEIbHOCTb;, HCIIOJIB30BAHUE DJIEMEHTOB
IPUYMHHO- CJEJICTBEHHOTO M  CTPYKTYpPHO-(YHKLIHMOHAJIBHOIO aHAJIM3a; OIpPEJCIIEHUE CYIIHOCTHBIX
XapaKTepUCTHK HM3y4aeMOro OOBEKTa; yMEHHE pPa3BEpPHYTO OOOCHOBBIBATH CYXJIEHUS, 1aBaTh OIpPEIeNICHHUS,
IIPUBOJUTH T0KA3aTEIbCTBA; OLIECHUBAHUE U KOPPEKTUPOBKA CBOETO IIOBEIEHUS B OKPY/KAIOILIEM MUDE.
PesyabTaThl u3yyeHusi kypca «Xumusi. 9 kjgace» mnpuBeneHel B pazzaene «TpeboBaHuMs K YpPOBHIO
IIOATOTOBKH BBIITYCKHUKOB», KOTOPBIM IIOJHOCTBIO COOTBETCTBYET cTaHAAapTy BTOporo mnokosieHus PI'OC.
TpeboBanusi HampaBi€Hbl Ha pPEATU3ALUI0 CHUCTEMHO-JEATEIbHOCTHOTO, U JIMYHOCTHO-OPUEHTUPOBAHHOTO
IIOIXOJI0B; OCBOCHME yYaIllUMHUCS UHTEJUIEKTYaJIbHON U IIPAKTUYECKOMN NESATEIbHOCTH; OBJIAJICHUE 3HAHUSAMU U
YMEHUSIMH, BOCTPEOOBaHHBIMU B IIOBCEIHEBHOM KM3HHU, MO3BOJISIOLIMMU OPUEHTUPOBATHCS B OKPYXKArOIIEM
MUPE, 3HAUUMBIMU JIJIsI COXPAHEHUS OKPYXKAOIEH Cpe/ibl U COOCTBEHHOTO 3/10POBbSL.

IInanupyemMble pe3yJbTaThl H3yYeHUs] Y4eOHOT0 NIpeaMeTa

BrinyckHuk rayuumcs:

[ onmuchIBAaTh CBOMCTBA TBEPABIX, KUAKUX, FA3000pa3HBIX BEIIECTB, BBIJEIISSI KX CYIIIECTBEHHBIE IPU3HAKHY;

[ XapakTepH30BaTh BEIECTBA 10 COCTABY, CTPOCHHUIO U CBOWCTBAM, YCTaHABIMBAaTh IPUUYNHHO-CIIEACTBEHHbIE
CBSA3U MEXIY JaHHBIMHM XapaKTepUCTUKaMH BELIECTBA;

[ pacKpbIBaTb CMBICI OCHOBHBIX XMMHYECKHX IIOHSTHH: aToM, MOJIEKYJd, XUMHUYECKUH 3JIEMEHT, IIPOCTOE
BEILIECTBO, CJIOKHOE BEIIECTBO, BAJICHTHOCTD, UCIIOJIb3Yys 3HAKOBYIO CUCTEMY XUMUH;

] m300paxarh COCTAB IPOCTEHIMX BELIECTB C IOMOINBI0 XUMHUYECKHX (OPMYJ M CYIIHOCTh XMMHYECKHX
peakLuil C IOMOLIBI0 XUMUYECKUX YPABHEHU;

[ BBIYMCIIATH OTHOCHUTEJIBHYIO MOJIEKYJIIPHYIO U MOJIIPDHYIO MAacChbl BEIIECTB, a TAKXKE MAacCCOBYIO JOJIIO
XUMHUYECKOTO JIEMEHTA B COCIUHECHHUSX;

] cpaBHUBATh 110 COCTABY OKCH/IbI, OCHOBAHUSI, KUCIIOTHI, COJIU;

) kytaccuuIUIpoBaTh OKCUIBI 1 OCHOBAHMS 10 CBOMCTBAM, KUCIIOTHI U COJIA — [0 COCTaBY;

[ onuchIBaTh COCTaB, CBOMCTBA U 3HAU€HUE (B MPHUPOJAE U MPAKTUUYECKOU NESTEIBHOCTH YEJIOBEKa) MPOCTHIX
BEIIECTB — KUCIOPO/a U BOJOPOJIA;

[J mosb30BaThes 1a00PATOPHBIM 000PYIOBAaHUEM U XUMHYECKOH TOCY10i1;

] IpOBOJIUTH HECIIOKHBIE XMMHUUYECKHE OTBITHl M HAOJIOJCHHS 32 N3MEHEHHEM CBOWCTB BEIECTB B IPOIECCE
WX MpEeBpaIleHui; COOMI0AATh MPaBia TEXHUKH 0€30MaCHOCTH MPH POBEJACHUH HAOIIOICHUN U OIBITOB;

[ pa3nuyaTh SKCIEPUMEHTAIBFHO KUCIOTHI U IIENI0YH, MOJIB3YSICh WHIUKATOPAaMU; OCO3HATH HEOOXOJIUMOCTD
coOroieHust Mep 0€30MacHOCTH ITPH OOPAIICHUN C KUCIOTaMH U IIEI0YaMHU.

[ KitaccugunupoBath MHOTOOOpa3ue XUMUYECKUX PeaKIuit

() I3y4HT CBOMCTBA METAIIJIOB, HEMETAIIJIOB U UX COETMHEHUN

BBINYCKHUK nOAYUUM 603MOHCHOCb HAYUUMbCA .

) rpaMOTHO 00paInaThkes C BeleCTBaMU B TIOBCEIHEBHOM KHU3HH;

] oco3HaBaTh HEOOXOIUMOCTh COOJIOACHUS MPABUI SKOJIOTUYCCKH O€301MacHOTO MOBEIEHHS B OKPYKArOIIeH
MIPUPOIHOM CPEJIE;

(] MOHUMATh CMBICT M HEOOXOAMMOCTH COONIOACHMS MPEANMHCAHUN, MpeIaraeMblX B HHCTPYKIHUAX IO
UCIOJIb30BAaHUIO JIEKAPCTB, CPEJICTB OBITOBOM XUMHH U AP.;

[l HCIOJIB30BaTh HpI/IO6pCTCHHBIe KIIFOYCBBIC KOMIICTCHTHOCTU IIPU BBIIIOJHCHHU HCCICAOBATCIILCKUX
MIPOEKTOB IO N3YYEHHUIO CBOMCTB, CIIOCOO0B MOIYUYEHUS U pacliO3HABaHUS BEILIECTB;

pa3BUBaTh KOMMYHUKAaTHBHYIO KOMIIETEHTHOCTh, WCIIONB3Yysl CPEACTBAa YCTHOTO W THCHMEHHOTO OOIIEHUS,
IPOSIBJIATh TOTOBHOCTh K YB@KCHHIO WHOW TOYKH 3pEHHUS NPU OOCYKICHHUU PE3YJIbTATOB BBIMOJIHEHHOU
paboTHI;



[J OOBEKTHBHO OIICHUBATh WH(OPMAIUIO O BEIIECTBAX U XUMUUYECKHX IpoIleccaxX, KPUTHUYECKH OTHOCHUTHCS K
MICeBIOHAYYHON WHGOPMAINK, HEIO0OPOCOBECTHON peKIaMe, Kacarolleicsi WCIOJIb30BAaHUS PAa3JIUUHBIX
BCIIECTB.

Ilepuoauyeckuii 3aKOH W TNepUOAUYECKAsT cHcTeMa XxXumMu4yeckux »3iementoB JI.U. Menpaeseena.
CTpoeHue BelecTna.

BoinyckHuk Hayuumcs.

() kmaccU(pUIUPOBATh XUMUYECKUE DJIEMEHTHl Ha METAJUIbI, HEMETAILIbI, dJIEMEHTBI, OKCHIIBI U THJIPOKCHJIBI
KOTOPBIX aM(OTEpHBbI, I HHEPTHBIC JIEMEHTHI (Ta3bl) JJII OCO3HAHUS BAKHOCTH YIOPSIOYEHHOCTH HAYYHBIX
3HAHUM;

(] packpbIBaTh CMBIC Mepuoandeckoro 3akona /.M. Menneneena;

(] omHUCHIBATh U XapaKTEPHU30BaTh TAOJIUYHYIO (POPMY IEPUOAMUECKON CHCTEMBI XUMHUYECKUX JIEMEHTOB;

[] XapakTepH30BaTh COCTaB ATOMHBIX SIJEp M paclpeiesieHUEe YHuclia 3JIEKTPOHOB MO DJIEKTPOHHBIM CIIOSM
aTOMOB XMUMHMUYECKHUX 3JIEMEHTOB MaJIbIX MEPUOIOB MEPUOJUUECKON CUCTEMBI, a TAKXKE KAJIUS U KaJIbIIUS;

[J paznuyaTh BUAbl XMUMHYECKOW CBSI3U: MOHHYIO, KOBJICHTHYIO MOJISIPHYIO, KOBAJEHTHYIO HEMOJISIPHYIO M
METaJJTNYECKYIO;

) n300paXkaTh 3JEKTPOHHBIE (DOPMYITBI BEIIECTB, 00pa30BaHHBIX XUMUYECKUMHU CBSI3SIMH PA3HOTO BHUJIA;

() BBISIBIISATH 3aBUCUMOCTB CBOMCTB BEIIECTBA OT CTPOEHUS €r0 KPUCTAITMNUYECKON pelieTk (MOHHON, aTOMHOM,
MOJICKYJIIPHOM, METAJUTMYECKOM );

[] xapakTepu3oBaThb XUMHYECKHE ODJIEMEHThl W WX COCIUHEHUS Ha OCHOBE IIOJIOXKEHHS DJIEMEHTOB B
MEPUOINYECKON CUCTEME U OCOOCHHOCTEN CTPOCHHUS UX aTOMOB;

[] omuchIBaTH OCHOBHBIE MpeAnochbUlkH OTKpbITHS J[.J. MenaeneeBbIM MNEPHOIUYECKOTO 3aKOHA H
MIEPHOJNICCKON CUCTEMBI XUMUYECKUX JIEMECHTOB U MHOT'OOOPAa3HYIO HAyYHYIO JIeATEIHbHOCTh YISHOTO;

[ xapakTepu3oBaThb HAyYHOE€ W MHUPOBO33PEHUECKOE 3HAUEHHUE MEPHOIUYECKOr0 3aKOHA U TEePUOJIUYECKOM
CHUCTEMBI XUMHUYECKUX 3JieMeHTOR JI.W. Meneneena;

[J oco3HaBaTh Hay4yHbIE€ OTKPBITUS KakK pe3ysibTaT JJIUTEIbHBIX HAOIIOJECHUMN, OMBITOB, HAYYHON MOJIEMUKH,
MIPEOJIOJIEHUS TPYAHOCTEW U COMHEHUH.

BbINyCKHUK ROIyUUm 603M0HCHOCIY HAYUUMBCA

] oco3HaBaTh 3HAYEHUE TEOPETUUECKUX 3HAHUH JIUISl TPAKTUYECKOU JIeSTEILHOCTH YeI0OBEKa;

(] onuchIBaTh U3yUYE€HHBIE 0OBEKTHI KaK CUCTEMBI, IPUMEHSISI IOTUKY CUCTEMHOI'O aHalln3a;

[ MpUMEHSTh 3HAHUSI O 3aKOHOMEPHOCTSX MEPUOIUUECKON CUCTEMbl XUMHYECKHUX SJIEMEHTOB ISl OOBSICHEHHUSI
Y TIpEIBUICHUS] CBOMCTB KOHKPETHBIX BEIIECTB;

[J pa3BuBaTh UHPOPMAIIMOHHYIO KOMIIETEHTHOCTh IIOCPEJICTBOM YIIIyOJIeHUSI 3HAaHUK 00 UCTOPUU CTAHOBJICHHUS
XUMHUYECKON HAyKH, €€ OCHOBHBIX TOHSITHH, MEPUOJUYECKOTO 3aKOHA KaK OJHOT0 M3 BAKHEUINIHUX 3aKOHOB
MIPUPO/IbI, a TAKIKE O COBPEMEHHBIX JOCTUKEHUAX HAYKU U TEXHUKHU.

MHoroo0pa3ne XUMHYeCKUX pPeaKIHii.

BelntyckHUK Hayuumcs:

[ 0OBACHATH CyTh XUMHUUECKHUX IPOIECCOB;

[ Ha3bIBaTh MPU3HAKHU M YCIOBHUS MPOTEKAHUS XUMUUECKUX PEAKIINN;

(] ycTaHaBIMBAaTh TNPUHAMICIKHOCTH XUMHUECKOH peakIMu K ONpeAeieHHOMY THIYy [0 OJIHOMY U3
KJIacCU(PUITMPOBAHHBIX TIPU3HAKOB:

1) mo uyuciay M COCTaBy HMCXOJHBIX BELIECTB M TMPOAYKTOB peakiuu (pEeakiuu COEAMHEHHUS, Pa3JIOoKEHUS,
3aMeNIeHNs 1 OOMEHa);

2) 10 BBIJICNICHUIO WJIH MOTJIOMIEHUIO TETUIOTHI (PEaKIUy IK30TEPMUUECKUE U SHTOTEPMHUUECKHE);

3) MO W3MEHEHWIO CTETNEeHEH OKWCICHUS XUMHUYECKHX DOJIEMEHTOB (OKHUCIUTEIHHO-BOCCTAHOBHUTEIBHBIC
peaKkiun);

4) mo o6paTUMOCTH TIporiecca (peakiuu 00paTuMbie U HeoOpaTUMBIE);

() Ha3bIBaTh (hAKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUECKUX PEaKIIHii;

[] Ha3bIBaATh q)aKTOpBI, BJIMAOOINEC HA CMCIICHUC XUMHUYCCKOI'O PaBHOBCCHUS

[J  CcOCTaBIATH YypPaBHEHUs JJIEKTPOJUTUYECKOM JUCCOLMALIMM KHUCIOT, IIEJIOYEeH, COJeH; IIOJNHBbIE |
COKpAaIlleHHbIE HMOHHBIC YPAaBHEHHUS peakluil OOMEeHa; YpaBHEHHMsS OKUCIUTEIBHO - BOCCTAHOBUTEIIBHBIX
peakuumii;



[ [JmporHo3upoBaTh MPOAYKTHl XHUMHUYECKHX peakiuil mo ¢opmyiaam / Ha3BaHHSM HCXOJHBIX BEIIECTB;
OTIpeIEIIATh UCXOAHBIE BEIeCcTBa MO (hopMyiIaM / Ha3BaHUSIM MPOIYKTOB PEaKIUu;

[] coCTaBISAITh ypaBHEHUS pPEaKIMii, COOTBETCTBYIOIIMX IOCIEAO0BATEIHHOCTH («IIETIOYKEe») MpeBpalleHH
HEOPraHUYECKHUX BEILIECTB PA3IMYHBIX KJIACCOB;

(] BBISIBIISITH B MPOIIECCE IKCIIEPUMEHTA MTPU3HAKU, CBUAECTEILCTBYIONINE O MPOTEKAaHUH XUMHYECKON peaKIlnu;
[ TOTOBUTH PACTBOPHI C OIPECICHHON MacCOBOM J10JIel paCTBOPEHHOTO BEIIIECTBA;

(] ompenensaTh XapakTep cpeibl BOJAHBIX PACTBOPOB KUCIIOT U LIEJI0UEH M0 U3MEHEHHUIO OKPACKU UHAUKATOPOB;
[J MpOBOJIUTHh KAUE€CTBEHHBIEC PEAKIIUH, MOJITBEPKAAIONINE HATMYUE B BOJHBIX PACTBOPAX BEIIECTB OTACIIBHBIX
KaTHOHOB U aHUOHOB.

BbINyCKHUK nOIyUUm 603M0MHCHOCHb HAYUUMBCA.

[J cOCTaBISATH MOJIEKYJISIPHBIE U MTOJIHbIE HOHHBIE YPAaBHEHUS 10 COKpAIllEHHBIM HOHHBIM YPaBHEHUSIM;

[J OpUBOAMTH HPHUMEPHI pEaKIMii, MOATBEP)KIAIOIIUX CYIIECTBOBAHUE B3aMMOCBSI3U MEX]Y OCHOBHBIMH
KJIaCCaMH HEOPTraHUYEeCKUX BEIIECTB;

] mpOrHO3UPOBATh Pe3yJIbTAThl BO3AECUCTBUS pa3IMUHBIX (PAKTOPOB Ha CKOPOCTh XUMHUECKOM peaKInu;

] IpOrHO3UpPOBATh Pe3yiIbTaThl BO3ACHCTBUS pa3IMUHBIX (PAKTOPOB HA CMEIIEHHE XUMUYECKOI'O PAaBHOBECHSI.
MHoroo0pa3sue BelecTB.

BrinyckHuk rayuumecs:

[l onpeaensTh NPUHAUIEKHOCTh HEOPraHUYECKHX BEIIECTB K OJIHOMY M3 M3YUYEHHBIX KJIaCCOB/TPYIII: METaJJIbl
Y HEMETAaJUIbl, OKCUbI, OCHOBAHUS, KUCIIOTBI, COJIU;

[1 cocTaBasITh (bOpMy.TIBI BCHICCTB 110 UX HAa3BaHUAM,
[ OIIPCACIIATh BAJICHTHOCTDb U CTCIICHDb OKHUCJICHHS 3JICMCHTOB B BCUICCTBAX

(] cocTaBiATh (POPMYJIbl HEOPraHMUECKUX COCTUHEHUH 110 BAJIGHTHOCTSIM U CTETIEHSAM OKHCJICHHUS 3JIEMEHTOB, a
TaKXe 3apsaaM HOHOB, YKa3aHHBIM B TaOJUIE PACTBOPUMOCTH KHCIIOT, OCHOBAaHUH U COJIEH;

0 0OBACHATH 3aKOHOMCPHOCTH HU3MCHCHHA (I)I/ISI/I‘IGCKI/IX U XUMHYECKHX CBOMCTB IIPOCTBIX BCHICCTB H HX
BBICIINX OKCHUJOB, O6p3,30BaHHI>IX SJICMCHTAaMHU BTOPOI'0 U TPETHECTO MEPHUOAO0B;

(] Ha3pIBaTh OOIIME XUMHYECKHE CBOWCTBA, XapaKTepHBIE Ui TPYNI OKCHIOB: KHUCIOTHBIX, OCHOBHBIX,
aM(pOTEpHBIX.

[J Ha3pIBaTh OOIIHE XUMUYECKUE CBOMCTBA, XapaKTCPHBIC AJI KAXI0T0 KjIacCa BEUICCTB,

[J OpUBOAUTH NPHUMEPHI PEAKLMM, MOITBEPKAAIOUIUX XHUMHUYECKHE CBOWCTBA HEOPTraHWYECKHUX BEIIECTB:
OKCHJIOB, KHCJIOT, OCHOBAaHHH U COJICH;

[ ompenessiTh BEMIECTBO — OKUCIIMTEND U BEIIECTBO — BOCCTAHOBUTEIb B OKUCIMTEIBHO — BOCCTAHOBUTEIIBHBIX
peaKkuusix;
[J cOCTaBISATH AJIEKTPOHHBIN OallaHC MO MPEI0KEHHBIM CXeMaM PeaKIItii;

(] mpoBOAWUTH J1A0OPAaTOpPHBIE OIBITHI, IMOATBEPKIAIOIME XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKHUX BEIECTB;

(] mpoBOAMTH J1a0OpaTOPHBIE OMBITHI MO TMOJTYYEHHUIO U COOMPAHMIO Ta3000pa3HBIX BEIIECTB: BOAOPOA,
KHCIIOpO/1a, YIIIEKUCIIOT0 ra3a, aMMHaKa; COCTaBJISATh YPaBHEHHS] COOTBETCTBYIOLIUX PEaKIUH.

BhINyCKHUK NOJYYHT 603MOHCHOCb HAYYUMbCA

* TPaMOTHO 00paIaThCs ¢ BEMIECTBAMHU B MIOBCETHEBHOM JKU3HU;

* OCO3HaBaTh HEOOXOJUMOCTH COONIOJCHUS MPABHUI DKOJIOTUYECKU 0€30MacHOr0 TMOBEIEHHUS B OKpY’Karolei
MIPUPOIHOM Cperie;

* MOHMMATh CMBICT U HEOOXOAMMOCTH COOMIOJCHHS TMpEANUCaHUl, MpeIIaraeMblX B WHCTPYKIHUSAX IO
WCIIOTH30BAaHUIO JICKAPCTB, CPEJCTB OBITOBOM XUMUU U JIP.;

* HCTIOJIB30BaTh IPUOOPETEHHBIE KITFOUEBbIE KOMIIETEHTHOCTH TP BHITIOTHEHUH UCCIEA0BATEIBCKUX TIPOEKTOB
10 U3yYEHHUIO CBOMCTB, CIIOCOOOB IMOJIyUYEHHUS U pacliO3HABAaHUs BEIIECTB;

* pa3BUBAaTh KOMMYHHKAaTUBHYIO KOMIETEHTHOCTh, UCIOJb3Ysl CPEACTBA YCTHOW U MUCbMEHHOM KOMMYHUKAIIUU
npu paboTe ¢ TeKCTaMH y4eOHUKa U JIOMOJHUTEIbHOM JIUTEpaTypoi, CIPaBOUYHBIMHU TaOJIMIIAMU, MPOSBIATH
TOTOBHOCTb K YBXCHHIO HHOM TOUYKH 3PEHUS MPH 00CYKICHUN PE3yJIbTATOB BHIITOJHEHHON paboThI;

* OOBEKTUBHO OIIEHMBAaTh MH(GOPMAIMIO O BEIIECTBAX U XMMHYECKHX IMPOIECCaX, KPUTUUECKH OTHOCUTHCS K
MICEeBJOHAy4YHON wuH}OpManuu, HETOOPOCOBECTHOW pEKJIaMe, Kacarollecs WCIOIb30BaHUS —Pa3ITUYHBIX
BELIECTB.

* 0CO3HABaTh 3HAYEHUE TCOPETUUYECKUX 3HAHUM JIJIs1 TPAKTUUYECKON JESTEIHbHOCTH YEIOBEKA;

* OIMCHIBATh U3YUYEHHBIE OOBEKTHI KaK CUCTEMBI, TPUMEHSISI IOTUKY CUCTEMHOI'O aHalln3a;



* IPUMEHSATH 3HAHUS O 3aKOHOMEPHOCTAX NMEPHOANYECKON CUCTEMBl XUMHUYECKUX JIEMEHTOB ISl OObSICHEHHS U
NPEABUICHUS CBOMCTB KOHKPETHBIX BEIECTB;

* pa3BUBaTh MH(OOPMAIIOHHYIO KOMIIETEHTHOCTh ITOCPEICTBOM YIIyOJIeHUs! 3HAHUN 00 MCTOPUU CTAHOBJICHHUS
XMMHYECKOH HAayKH, €€ OCHOBHBIX MOHSTHH, NEPHOANYECKOTO 3aKOHA KaK OJHOTO M3 BAKHEHIINX 3aKOHOB
MPUPOJIBI, & TAKKE O COBPEMEHHBIX JOCTHKCHHUAX HAYKH U TEXHUKH.

* COCTABJISITH MOJICKYJISIPHBIC M MTOJTHBIC HOHHBIE YPaBHEHHS [0 COKPALIEHHBIM HOHHBIM YPaBHEHHUSM;

* TNPUBOAUTH TPHUMEPHI pPEAKUUH, MOATBEPKAAIOUIMX CYIIECTBOBAHHE B3aMMOCBI3UM MEXIY OCHOBHBIMHU
KJIaccaMy HEOPraHMYECKHX BEIECTB;

* MPOTHO3UPOBATh PE3YJIbTAThl BO3JACHCTBUS PA3MUYHBIX (PAKTOPOB HA M3MEHEHUE CKOPOCTH XMMHUYECKOMH
peakuumy;

* IPOrHO3UPOBATH PE3YIbTATHI BO3ACHCTBUS PA3IMUHBIX (PAKTOPOB HA CMEIIEHHE XMMUYECKOTO PaBHOBECHSI.

* IPOTHO3MPOBATh XUMHYECKNE CBOMCTBA BEIIECTB HA OCHOBE UX COCTAaBa M CTPOCHMUS;

* IPOTHO3UPOBATh CIIOCOOHOCTH BEUIECTBA MPOSBIATH OKUCIUTEIBHBIC MM BOCCTAHOBHUTENIBHBIE CBOWCTBA C
y4E€TOM CTETIeHEeH OKHCIIEHHS SJIEMEHTOB, BXO/ISIINX B €0 COCTaB;

* BBISIBJISITH CYIIECTBOBAHME T'€HETHYECKOW B3aMMOCBS3M MEXKJYy BEIECTBAMH B PSAY: MPOCTOE BELIECTBO —
OKCHUJI — THUJIPOKCH] — COJIb;

* OpPraHU30BbIBATh, IPOBOJUTH YUCHHUECKUE MPOCKTHI 110 UCCIIEIOBAHNUIO CBOMCTB BEIIECTB, MMEIOIINX BaXKHOE
NPaKTHYECKOE 3HAYCHUE.

BEITyCKHUK TOTYYUT BO3MOKHOCTDh HAYYHTHCS:

* TPaMOTHO 00OpaIIaThCs C BEMIECTBAMH B ITOBCEIHEBHOM KU3HH;

* OCO3HaBaTh HEOOXOAMMOCTH COOJIONEHHS MPaBHJI HKOJOTMYECKH OE30MacHOrO MOBEICHHS B OKpYXKarollen
NPUPOTHOH cpene;

* TIOHUMATh CMBICI W HEOOXOAMMOCTb COONIOACHWS TPENNUCAHUN, NPEJIaraéMbIX B HMHCTPYKIHSAX I10
UCIIOJIb30BAHUIO JICKAPCTB, CPEJCTB OBITOBOM XUMHUU H JP.;

* MCIIOJIb30BATh MPUOOPETCHHBIE KIIIOUEBbIE KOMIIETEHTHOCTH MPH BBITOJHEHUN HUCCIIEAOBATEILCKUX MPOCKTOB
110 U3y4YEHUIO CBOWCTB, CIOCOOOB TOJIYYSHHUS M PACIIO3HABAHMUS BEIECTB;

* pa3BUBaTh KOMMYHUKAaTHBHYIO KOMIIETEHTHOCTb, UCTIONB3YS CPEACTBA YCTHOW U MUChbMEHHONH KOMMYHUKAIIUU
npu paboTe ¢ TeKCTaMH yuyeOHUKa M JIOMOJHUTENbHON JIUTEpaTypol, CIpaBOYHBIMHM TaOJIMIIaMH, MPOSBISTH
TOTOBHOCTB K YBXCHHIO HHOU TOYKH 3PEHUS TIPU OOCYKICHUN PE3YIIbTATOB BHIITOJHEHHON paboTHI;

* 00BEKTHBHO OLIEHMBAaTh MH(OPMAIMIO O BEIIECTBAX U XUMHUECKUX IMPOLECCaX, KPUTUUECKH OTHOCUTHCS K
NICEBJJOHAYYHOH WHGOPMAIMK, HEI0OPOCOBECTHON peKiIaMe, KacaloIIeHCsl WCHOIb30BAaHUS —Pa3JIMYHBIX
BEIIECTB.

* OCO3HABaTh 3HAYCHHUE TCOPETUIECKUX 3HAHUH JUTS TPAKTHUECKOHN IEATEIIbHOCTH YEIOBEKA,;

* ONMCHIBATh U3YYEHHbIE OOBEKTHI KAK CUCTEMBI, IPUMEHSISI IOTHKY CUCTEMHOIO aHaJN3a,;

* IPUMEHSTH 3HAHUS O 3aKOHOMEPHOCTSIX NMEPHOANIECKON CHCTEMBI XUMUUECKUX HJIEMEHTOB JIJISl OOBSCHEHUS U
NIPEBUICHUS CBOMCTB KOHKPETHBIX BEILECTB;

* pa3BUBaTh HH(POPMAIIMOHHYIO KOMIIETEHTHOCTb TIOCPEJICTBOM YIITyOJIeHUS 3HAaHUI 00 HCTOPUH

CTaHOBJICHUS] XUMUYECKOM HayKH, €& OCHOBHBIX MOHITUH, MEPHUOJMUECKOrO 3aKOHA KaK OJTHOTO U3 BaKHEHIINX
3aKOHOB ITPUPO/IBI, & TAK)KE O COBPEMEHHBIX JOCTHKCHHUSX HAYKH U TEXHUKH.

* NPUBOAUTH TNPHUMEPHl pPEAKUUH, MOATBEPKIAIOUIMX CYIIECTBOBAHHUE B3aMMOCBI3UM MEXIY OCHOBHBIMHU
KJIacCaMU HEOPTaHWYECKUX BEIICCTB;

* BBIBJIATH CYIIECTBOBaHHE I'€HETHUECKOM B3aMMOCBS3M MEXIY BEIECTBAMHM B PsAy: MPOCTOE BEIIECTBO -
OKCHUJI - THJIPOKCH] - COJIb;

* OpPraHU30BbIBaTh, IPOBOJUTH YUEHHUECKUE MPOEKTHI 110 UCCIIEIOBAHUIO CBOMCTB BEIIECTB, MMEIOIIUX BaXKHOE
MPAaKTHYECKOE 3HAUCHHE.

JIuunocmuvle, memanpeomemmusle u NPEOMentHble Pe3YbMAMbL 0C60CHUA YUEOH020 npeomema « Xumusy)
JIMYHOCTHBIMH pe3yIbTaTaMH W3YYEHUS MpeaMeTa « XUMUS» SBISIOTCS CISIYIOIINE YMEHHS:

- Bocniutanue poccuiickoil TpakAaHCKON HIEHTHMYHOCTH: MAaTPHOTH3Ma, JHOOBH M yBakeHHe K OTeuecTBy,
qyBCTBO F'OPJOCTH 3a CBOIO PoanHy, 32 pOCCHICKYIO XUMHUYECKYIO HAyKy

- ®opMUpOBaHHE LEIOCTHOTO MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U
OOIIECTBEHHOM MPAaKTHKH, a TAKXKE COIHAIBHOMY, KYJIbTYPHOMY, SI3bIKOBOMY M JIyXOBHOMY MHOT0O0Opa3HIo
COBPEMEHHOT'O0 MUPA

- ®opMupoBaHNE OTBETCTBEHHOTO OTHOLICHUS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH K CAMOpPA3BHUTHIO H
caM000pa30BaHUIO HA OCHOBE MOTHBAIIMK K OOYYEHHUIO M MO3HAHHIO, BEIOOPY NMpodUIbHOro 00pa3oBaHMs Ha
OCHOBE HH(OpPMAIMM O CYHIECTBYIOMNX NpodeccHsx W JIMYHBIX MPOPECCHOHATBHBIX MPEIIOYTCHUH.



OCO3HaHHOMY TIOCTPOCHHMIO HWHJIMBUAYAIbHBIX O0Opa30BaTENbHBIX TPAGKTOPUH C YUYETOM YCTOMUYUBBIX
MI03HABATENIbHBIX HHTEPECOB

- (bopmupoBaHNE KOMMYHUKATUBHON KOMIIETEHIIMH B 00pa3oBaTeNbHOM, OOIIECTBEHHO MOJE3HOM, yueOHO —
HCCIIEI0BATEIbCKON, TBOPUECKON U IPYTUX BHJAX ACATEIbHOCTH

- @®opMupoBaHHEe M MOHMMAaHHE IIEHHOCTH 3/I0POBOTO M 0€310macTHOro o0pasa >KU3HM, YCBOSHHUE IpPaBUII
WH/MBUYAJIbHOTO M KOJUICKTUBHOI'O O€30MaCHOr0 MOBEACHUS B YPE3BbIYANHBIX CUTYalMAX, YTOKAAIOLIUX
YKW3HU U 3I0POBBIO JIOJIEH

- ®opMupoBaHHe IMO3HAaBaTEeIbHOW MH(MOPMAILMOHHON KyJIbTypel. B TOM 4Mcie pa3BUTHE HaBBIKOB
CaMOCTOSITENTbHON pabOoThI C Y4eOHBIMU TOCOOMSMHU, KHUTAMH, TIOCTYITHBIMA MHCTPYMEHTAMH U TEXHUYECKUMU
cpeAcTBaMU MH()OPMAIIMOHHBIX TEXHOJIOTUI

- ®opMmupoBaHHE OCHOB 3KOJOTMYECKOTO CO3HAHHS Ha OCHOBE IPU3HAHUS LEHHOCTU XU3HU BO BCEX €€
IIPOSIBJICHUAX U HEOOXOJMMOCTH OTBETCTBEHHOT'O , OEPEKHOIO OTHOLLICHMSI K OKpYXKaroleil cpene

-Pa3BuTHE TOTOBHOCTH K PEIICHHIO TBOPYECKHX 3a/1a4, YMEHHE HAaXOAUTh aJeKBATHBIC CIIOCOOBI MOBEICHUS U
B3aUMOJICHICTBHE C MAapTHEPAaMU BO BpeMs y4eOHOW M BHEY4eOHOH NesATeNbHOCTH, CIIOCOOHOCTH OLEHHBATh
poOJIEeMHbIE CUTYAIHH

MeTtanpeAMeTHBIMHM DPE3yJIbTaTaMU H3Y4eHUs Kypca «XuMHs» sBIseTcd (HOpMUpOBaHHE YHHMBEpCAJIbHBIX
yaeOHbIx aeiictBuid (YVY ).

losznasamenvuvie YVJ|:

- CamocrosTensHO OOHapyKuBaTh U (HOpMyIHpoBaTh y4eOHYIO TpoOJIeMy, OIpENeNiaTh Leinb y4eOHOU
NesTeNbHOCTH, BBIOMPATh TEMY paObOThI

- BeiiBurare Bepcuu penieHust mpoOIeMbl, 0CO3HABaTh KOHEUHBIH Pe3yJbTaT, BEIOUPATh U3 MPEIIOKEHHBIX U
HCKaTh CAMOCTOSATENIBHO CPEJICTBA JOCTHXKEHUS LIETIH.

- CocTaBisaTh (MHAUBUAYAIbHO WM B IPYIIIE) IUIAH PEIIEHUs TPOOIEMbI (BBIIOJHEHUS IPOEKTA).

- Paboras mo miaHy, cBepATh CBOM JAEHCTBHS C II€JbIO M, NPU HEOOXOAMMOCTH, HUCHPABIATH OIIMOKH
CaMOCTOSITENILHO.

- B nuanore ¢ yunrenem coBepIIEHCTBOBATh CAMOCTOSTEILHO BEIPA0OTaHHbIE KPUTEPUU OLIEHKH.
Kommynuxamuenvie YV/{:

- CamocrosTenbHO OpPraHU30BbIBaTH y4eOHOE B3auMoOJeiicTBUE B TIpymme (omnpenensTb oO0Iue LeiH,
pacnpeensaTh poju, JoroBapuBaThcs APYT ¢ APYTOM U T.1.).

CpenctBoM  (opMupoBaHMs KOMMYHHMKaTHBHbIX YVYJ[ choyxkaT TexXHOJOrHs MNpoOJIEMHOro Juaiora
(moOyxparomuii U MOABOAAIIMNA auanor) u padoTa B MaJlibIX TpyMIMax, a TaKKe HCIOJIb30BAHHE Ha ypOKax
3JIEMEHTOB TEXHOJIOTHU MPOYKTUBHOTO YTECHHUS.

IpeaMeTHBIMU pE3yIbTaTAMU U3YUEHHS MIPEIMETa «XUMUS SIBIISIOTCS:

- GopmMHUpoBaHKE NEPBOHAYAIBHBIX CUCTEMAaTU3UPOBAHHBIX MPEACTABICHUH O BEIIECTBAX, UX MPEBPAIICHUIX U
MPAaKTUYECKOM MPUMEHEHUH; OBJIAJICHHE TIOHATHIHBIM armapaToM ¥ CHMBOJIMYECKUM SI3bIKOM XUMHUH;

- Oco3HaHKe 0OBEKTHBHO 3HAYMMOCTH OCHOB XUMHUECKOM HAyKHU KaKk 00J1aCTH COBPEMEHHOT'O €CTECTBO3HAHMA,
XUMHAYECKHUX TPEBPALICHUN OPTraHNYECKUX M HEOPTaHUYECKUX BEIIECTB KaK OCHOBBI MHOTHX SIBIICHHH KUBOU U
HEXXHBOM NMPUPOJIBL; yrilyOJIeHne NpeACTaBIeHU 0 MaTepuaIbHOM €IUHCTBE MHPA;

- OBnazieHe OCHOBAMU XMMHMUYECKON IpaMOTHOCTU: CIIOCOOHOCTHIO aHAIM3UPOBATh U OOBEKTUBHO OLIEHHUBATH
KU3HEHHbIE CUTYyallud, CBS3aHHBIE C XHMHEH, HaBBIKAMH 0€30MacHOro OOpalleHus C BelIeCTBaMH,
UCIOJIb3YEMBIMU B MIOBCETHEBHOM JKU3HU; YMEHHEM aHAJU3UPOBATh U MJIAHUPOBATh IKOJIOTUYECKH O€30MacHOe
MOBEJICHHE B LIEISAX COEPEKEHUS 30POBbS M OKPYKAIOLIEH Cpelbl;

- ®opMupoBaHHE YMEHHI YCTaHABIUBAThH CBS3H MEXIY pPEaTbHO HAOII0aeMBIMU XHMHUECKUMH SIBICHUSMH H
nporeccaMu, MPOUCXOIAIIMMU B MUKPOMHpPE, OOBSICHATh MPUYUHBI MHOTO0Opa3Hsl BELIECTB, 3aBUCUMOCTh UX
CBOWCTB OT COCTaBa M CTPOEHHUSI, & TAK)KE 3aBUCHMOCTH ITPUMEHEHHSI BEIIECTB OT X CBOWCTB;

- IlpuoOpereHust oOmbITa HCHOJL30BAHUS PA3IMYHBIX METOJOB H3YYEHHUs BEILIECTB; HAONIOJNEHHMS 3a HUX
MpEeBpalleHUsIMA TP TIPOBEJICHAH  HECIOXXHBIX ~XHUMHYECKHX OKCIEPUMEHTOB C  HCIIOJIb30BaHUEM
1a00paTOpPHOTO 000PYAOBAHUS U IPUOOPOB;

- VYMeHHe OKa3blBaTh IEPBYIO IOMOIIb NpPU OTPABICHUAX, OXKOTaxX W IPYTUX TpaBMaX, CBS3aHHBIX C
BEIIECTBAMH U J1a0OPaTOpPHBIM 000pyI0BaHUEM;

- OBnasieHue npueMaMu paboThl ¢ HHPOpPMaLMEl XUMHUYECKOTO COAEPKaHus, IPEICTaBIEHHON B pa3Ho (popme
(B Buze TekcTa, hopmyi, rpaduKoB, TAOIMYHBIX JaHHBIX, CXeM, GpoTorpaduii u ap.)

- Co3panue OCHOBBI A1 ()OPMHPOBAHUS MHTEpPECca K PACIIMPEHUIO M YIIyOIEHUI0 XMMMYECKHX 3HaHUHN U
BbIOOpa XMMHHU KakK NpO(UIBLHOrO MpeaMmera IpH Iepexojie Ha CTYNEeHb CpexHero (MoJIHOro) oOmiero
oOpa3oBaHms, a B TaJbHEUIIIEM U B KauecTBe cepbl CBOE MPO(hEeCCHOHATILHON ACSITEIHHOCTH;



.- ®opmupoBaHHUE MPEACTABICHUI O 3HAYCHUN XUMHUUYECKON HAYKH B PEIICHUU COBPEMEHHBIX YKOJIOTHUYECKHUX
mpo0GJieM, B TOM YHCIie B IPEIOTBPALLICHUH TEXHOTCHHBIX U AKOJIOTHYECKUX KaTacTpod.

Oowan xapakmepucmuka yuedHo20 npoyecca:

Ocnoenvle mexnonozuu ooyueHus:

[TporpamMma kypca «XUMHH» TTOCTPOSHA HA OCHOBE CIIMPATBHON MOJIENH, MPEIyCMATPUBAIOIICH MOCTETICHHOE
pa3BUTHE U YrIyOJeHHE TEOPEeTUYECKUX MPEICTaBICHUM MPH JUHEHHOM O3HAKOMIJIEHWU C 3MIIMPHUYECKUM
MaTepHuaIoM

Tectbl, camocTosATENbHBIE PA0OTA, KOHTPOJIbHBIE PadOThI, YCTHBIN ONpPOC, 3alIUTa UCCIEI0BATEIbCKIX PalboT.
[Ipeobmagaromumu  (popMaMy TEKYIIETO KOHTPOJS SIBISIOTCS CAMOCTOSITENIbHBIE M KOHTPOJIBHBIE DPAaOOTHI,
pasinyHble TeCTOBble (OpMbI KOHTPOJA. [IpOMEKYTOUHBI M WUTOTOBBIM KOHTPOJb MPOBOIUTCS B (opme
KOHTPOJIbHBIX paboT.

4. TEMATUYECKOE IINTAHUPOBAHUE

DneKTpoHHbIE(
Ne HaunmenoBanue pas3zaeinos u tem Koi-Bo vacos Hara 6u14c1)pOBI>Ie)
/i MIPOrpaMMBI OOPasOBATCIILH
BIE PECYPCHI
BCETO K/p, 1/p

1 2 3 4 ) 6

IToBTOpPEHUE OCHOBHBIX BONPOCOB Kypca 8 5 11
Kjaacca (5 4.)
[Tepuonnueckuii 3aKOH U
1 NEePUOANYECKas CUCTEMA XUM. 1 0
anemeHToB /1. 1. MenjeneeBa B cBeTe
CTPOEHHSI aTOMOB
9 Xumundeckas cBsizb. CTpoeHue 1 0
BElIeCTBa
OcHOBHBIE KJIacChl HEOPTaHUYECKUX
3 COEIMHEHMI: UX COCTaB, 1 0
KiaccupuKanus
4 OcHoBHbIE KJIACChI HEOPraHMIECKHX 1 0
COCJIMHEHMII: MX CBOMCTBA
5 Pacuérbl N0 XMMHUYECKUM YpaBHEHUAM 1 0

Pa3nes 1. MHoroo6pa3ue XuMHYeCKHX
peakuuii (18 1)

Tema 1. Knaccugurxayus xumuueckux
peakyuii (6 1)
OKuCINTENFHO-BOCCTAHOBUTENILHBIE
peaKIuH.

Peakiiuu coeuHeHUs, pa3IoKeHUs,
7 3aMeNIeHHs] 1 OOMEHa C TOYKH 3PEHUS 1 0
OKHCIICHHSI U BOCCTAHOBJICHUSI.
TemnoBoit 3¢ ekt XuMuIecKux
8 peaknuii. K30 - ¥ SHIOTEPMHUCCKHE 1 0
PEaKIMH.

CKOpOCTh XUMHUYECKUX PEAKIIUH.
9 ITepBoHavanbHbIE IPEACTABIEHUS O 1 0
KaTajuse.
IIpakTnyeckas padora Nel.
N3y4yenune BIUAHUSA YCIOBUI
NpOBeJeHUs] XMMHYeCKOH peakiuu Ha
€€ CKOPOCTb.

11 OO6patuMble 1 HeOOpaTUMBIE PEAKLIUH. 1 0

18 3

10




IToHnsTHE O XUMHYECKOM PAaBHOBCCHH.

12

Tema 2. Dnekmponumuyeckas
ouccoyuayus (12 v). CymmHocThb
Ipouecca AIEKTPOTUTHIECKON
JIICCOTIMAITUH.

13

DIEKTPONUTHYECKAs TUCCOLUALIMS
KHCJIOT, OCHOBAHHM U COJICH.

14

Crnalble ¥ CUITbHBIC AJICKTPOJIUTHI.
CteneHb TUCCOIUAIINH.

16

Peakiinu HOHHOTO OOMEHA M YCIOBHS UX
npotekanus. JLO. Ne . Peaxyuu
0bMeHa Medcoy pacmeopamu
NEKMPOIUNOB

17-
18

XHUMHYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTaHMYECKUX COCIUHEHUH B
CBETE MpeACTaBICHUN 00
3JIEKTPOJIUTUYECKON AUCCOIUALIMM U
OKHCJIUTEIbHO-BOCCTAHOBUTEIIHLHBIX
peaKIusX.

19

I'maponus cosen.

20

IIpakTuyeckas padora Ne2. Pemenne
IKCIEPUMEHTAJBbHBIX 32/1a4 M0 TeMe
«CBOHCTBA KHCJIOT, OCHOBAHUI B
coJIell Kak 3JIeKTPOJMTOB).

21

Pacuémet no ypasnenusm xum. peaxyuti,
eciu 00HO U3 6ewecmes 0aHo 8 uzdvimke.

22

O0001IeHne U cCUCTEMAaTU3AINS 3HAHUI
no TeMam «Knaccudukanus
XUMHNYCCKUX peaKHHﬁ» n
«DQIIEKTPOIUTHYECKAs TUCCOIHALIMS.

23

KonTtpouabHnas padora Ne 1 mo remam
«Knaccupukanusi XuMHYECKHX
peakumii» M «JIeKTPOJIUTHYECKAS
AUCCOLHALUAY.

Pa3nen 2. Muorooopasue Bemects (38 4)

38

24

Tema 3. I'anocenwvi (4 u)

OO0m1as XxapakTepUCTUKA HEMETAIIOB.
[TonosxeHue rajJoreHoOB B
NEePUOAMYECKOM TaOIUIE U CTPOCHUE UX
aTtoMoB. CBOICTBa, MOJTY4YCHUE U
IIPUMEHEHNE rajoreHoB. Xuop. JI. O. Ne
2. 3naxkomcmeo ¢ obpazyamu
NPUPOOHBIX COCOUHEHU HEMEMALII08
(xnopudamu, cyrbgpuoamu cyrvpamamu,
HUMpamamu)

25

XJ10pOBOJOPOA: MOTYUYEHHUE U CBOMCTBA.

26

ConsgHas kuciaora u eé conu. JL.O. Ne 3.
Kauecmeennas peaxyus Ha X10puo-uoH

27

IIpakTyeckas padora Ne3.
IHonyyeHue coJISIHOM KUCJIOTHI U
U3y4eHHe e¢ CBOMCTB.

28

Tema 4. Kucnopoo u cepa (6 u)
[TonoxxeHne KUCIOPOa U CEPHI B
NEPUOTNICCKON CHCTEME XUMUIECKUX
JJIEMEHTOB, CTpoeHue ux atoMoB. Cepa.




29

CepoBonopon. Cynbhussi.

30

Oxkcup cepsl (IV). Cepaucrast kuciora u
€€ CcoJu.

31

Oxkcup cepsl (V). Cepnas kucnora u e€
conu. JL.O. Ne 4
— HeKomopble XuM. C80UCMEa cepHOlU
KUCTIOMbL,
- KauecmeeHHas peakyus Ha cynvgam-
UOH

32

OKHUCIINUTEIBLHBIE CBOIICTBA
KOHIICHTPUPOBAHHOMW CEPHOMN KHUCIIOTHI.

33

IIpakTnyeckas padora Ned. Pemmienune
IKCNEPUMEHTAIbHBIX 32124 110 TeMe
«Kucaopoa u cepar.

34

Tema 5. Azom u ¢pocghop (9 u)
[Tonoxenue azora u Gocdopa B
NEepUOANYECKON CHCTEME XUMHUYECKHX
3JIEMEHTOB, CTPOCHUE UX aTOMOB. A30T:
CBOMCTBa M IPUMEHEHHE.

35

AMMuak. @u3nyecKkue 1 XuMHU4ECKHe
cBoricTBa. Ilonyyenue u npumMeHeHue.

36

IIpakTHyeckas padora NeS.
ITonyyeHne aMMuaKka H U3yYeHHe €ro
CBOMCTB.

37

Comu ammonus. JI. O. Ne 5.
Pacno3znasanue kamuorHo8 amMMOHUAL.

38

Pewenue 3a0au na onpedenenue
maccogotl (00vEMHOLL) 00U 8bIX00A
NPOOYKmMa peakyuu om meopemuyecku
B03MONCHO20

39

A30THag KUCIOTA.

40

Conu a30THOM KHCIOTHI. A30THBIE
ya0OpeHusl.

41

®ocdop. Amnorponus gocdopa.
CaoiictBa docdopa.

42

Oxkcun docdopa (V). Docdopuas
kucaota u e€ conu. PochopHbie
ynobpenus. JI. O. Ne 6. 3naxomcmeo c
MUHEPATILHLIMU YOOOPEHUAMU

43

Tema 6. Yenepoo u kpemnuii (8 u)
[Tonoxenue yriaepoaa u KpEMHUS B
NEePUOJINYECKON CUCTEME XUMUYECKUX
JJIEMEHTOB, CTPOSHHE UX aTOMOB.
Yraepon.

44

YrapHsblii ra3, CBOICTBA,
dbuznonornueckoe IeHCTBUE Ha
OpraHM3M.

45

Yraekucnslil ra3. YroJjibHas KHUCJIOTA U
e€ conu. Kpyrosopor yraepoja B
npupoae. JI. O. Ne 7. Pacnosnaganue
KapOoOHam - UOHOS.

46

IIpakTnyeckas padora Ne6.
IHosryuyenne oxcuaa yraepoaa (IV) n
H3yuYyeHHe ero CBOMCTB.
PacnozHaBaHne KapOOHATOB.




47

Kpemuuii u ero coennHeHusl.
CunukarHasi IpOMBIIUIEHHOCTh. JI. O.
Ne 8. I[Ipupoonvie cunuxamol

48

Pewenue 3a0au na evluucienue maccol
unu 00véma npooyKma peaxkyuu no
U36eCmMHOU Macce uiu 00vEmy
UCXOOH020 Bewecmed, CO0epIHCayeco
npumecu

49

O060011eHrEe U cUCTEMAaTU3ALUS 110 TEME
«Hemeraminly

50

KonTpoabHasi padora Ne2 mo teme
«HemeTtanab».

51

Tema 7. Obwue ceoticmea memaiyios
(11 u)

OO6m1ast xapakTeprucTHKa METAJIJIOB.
®dusnyeckue cBoricTBa. CruraBbl
MetaiioB. JI. O. Ne 9. 3nakomcmeo ¢
0bpazyamu Memasinios u Cniaeos
(paboma c Kornekyuamu)

52

HaxoxaeHre MeTajuioB B IPUPOJIE U
o01mrye crnocoObl UX MOTYYESHHUS.
[Tonsitue o meramtypruu. JI. O. Ne [0.
Bvimecnenue oonozo memanna opyaum
U3 pacmeopa coau

53

XUMHYECKHE CBOMCTBA METAIJIOB.
DNEKTPOXUMHUYECKUH Psijl HAlPsHKEHUN
METaJIOB.

54

II{emouHbIe METAJIIIBI.

55

Marnuii. [llenodyno3emenbHbIE
MeTasuibl. JKECTKOCTh BOABI M CITOCOOBI
€€ yCTpaHEeHHs.

56

Amomunuii. Haxoxaenue B npupoje.
CgoiictBa anmtomunus. JI. O. Ne [].
3nakomemao ¢ coeouHenusMU
ANIOMUHUSA

57

Kenezo. HaxoxaeHnue B mpupoJe.
CBoJicTBAa Xele3a.

58

Coenunenuns xenesa. JI. O. No 2.
3nakomemeo ¢ pyoamu dncenesa

59

IIpakTnyeckas padora Ne7. Pemenune
IKCIMMCEPUMEHTAJIBHBIX 3a/{aY 110 TEME
«MeTaJlJIbI U X COCAUHEHUS).

60

O000IIIEHNE U CUCTEMATH3AIINS 10 TEME
«O01Ime CBOMCTBA METAJLIIOBY

61

KourpoJsbHas padora Ne3 mo reme
«O01Me cBOMCTBA METALJIOBY»

Pa3nen 3. KpaTkuii 0030p BaskHeilmx

OpraHu4yeckux Bemectn (74)

62 Opranudeckasi XUMUS.
Yraesogoponsl. JI. O. Ne [3.
63 3uaxomcmaeo c yeném, Hegpmoio,
npooyKmamu nepepadomru
Kucnopoacoaepxaine opraHuuecKue
64 COCIIMHEHUSI: CIIUPTHI, KAPOOHOBEIC

KHCJIOTBI, CJIOKHBIE 3(UPBI, KHUPHI,
YTJIIEBOABL.




65 Amunokuciorsl. benku.
66 [Tonmmepsl.

67 | UroroBasi KOHTpPOJbHAs padoTra Ne 4,
68 O6o06maromuit ypox

Ol |O|0O

R

5. YYEBHO-METOAUYECKOE OBECIHHEYEHUE OBPA3OBATEJIBHOI'O ITPOUECCA

Y4eOHuKH:

1. Pymsurtuc I'.E. Xumus: 8 ki1.: yue6. ansa obmeobpaszosar. Yupexnenuit / I'.E. Pymsutuc, ®.I'. denpaman. —
M.: IlpocBenieHue.
2. T'apa H.H. Xumus: 3amaunuk ¢ «nomomHukomy»: 8-9 kimaceel / H.H. I'apa. — M.: [Ipocsermienune
Cnncok JuTeparypsl VISl 1€1aroros:

1. Pym3utuc I'.E. Xumus: 8 ki.: yue6. mis oomeoopazosat. Yupexaenuii / I'.E. Pymsutuc, @.I'. Genpaman. —
M.: IIpocselenue.
2. XuMus: § KII.: SNEKTPOHHOE MPUJIOKEHUE K YICOHUKY.
3. I'apa H.H. Xumus: 3anaunuk ¢ «moMmormHukoM»: 8-9 kitaccer / H.H. I'apa. — M.: IIpocserienue.
4. I'apa H.H. Xumus. Pabouue nporpammel. [Ipeamernas nunus ydyeOunukoB ['.E. Pymsutuca, ®@.I". ®enpamana.
8-9 kmaccel/ H.H. I'apa. — M.: IIpocBenienue.
5. Pameuxuit A.M. Xumus: muaaktuueckuii Mmarepuai: 8-9 kir. / A.M. Paaenkuii. — M.: [IpocBemenue.
6. 'apa H.H. Xumus. Ypoku: 8 k1. / H.H. I'apa. — M.: IIpocBemienue.
7. bopoBckux T.A. Tectbl mo xumuu. IlepBoHauansHble xumMuueckue nouatus. Kucinopoa. Bomopoa. Bona,
pactBopbl. OCHOBHBIE KJIACChl HEOpraHWYECHX coeAuHeHuil: 8 k.. k yueOnuky [.E. Pymsuruca, ®.I.
®enpamana «XuMus. 8 kiracey. — M.: U3narenscTBo «9K3amen», 2010.
Ilepeyenb nngppoBbIX HHPOPMAILMOHHBIX PECYPCOB:
. http://ege.yandex.ru/chemistry/
. http://chem.reshuege.ru/
. http://himege.ru/
. http://pouchu.ru/
. http://enprophil.ucoz.ru/index/egeh_alkeny alkadieny/0-358
. http://ximozal.ucoz.ru/_1d/12/1241 4 .pdf
. http://www.zavuch.info/methodlib/134/

. http://keramikos.ru/table.php?ap=table1000405 http://sikorskaya-olja.narod.ru/EGE.htm
10.www.olimpmgou.narod.ru.
11.http://mirhim.ucoz.ru/index/khimija_8_3/0-41
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