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HNOACHUTEJIBHASA 3AITUCKA

PaGouas nmporpamma o XUMHH JUIsl 00YUaIOUIUXCS € 3a€P>KKON TICUXUYECKOTO Pa3BUTHUS
(manee — 3I1P) Ha ypoBHE OCHOBHOTO OOIIET0 00pa30BaHMUs COCTABIIEHA B COOTBETCTBHH C:

- @eepallbHBIM TOCYAAPCTBEHHBIM 00pa30BaTeNbHBIM CTAaHAAPTOM OCHOBHOTO OOIIEro
obpazoBanus (IIpuxaz Munnpocsemienusi Poccuu ot 31.05.2021 r. Ne 287, 3apeructpupoBan
MunucrepctBoM roctuiiuu Poccuiickoit @eneparuu 05.07.2021 1., per. Homep 64101) (manee —
dI'oC 000),

-IIpumepHOli amanTHPOBAaHHOW OCHOBHOH 00pa3oBaTelbHOM IPOrpaMMONl OCHOBHOTO
o0miero o0pa3oBaHus 00YJAIOUINXCS C 33JEPKKON ICUXUYECKOTO Pa3BUTHS,

-IIpumepHoii pabodeil mporpaMMbl yuyeOHOTO mpenMera «Xumus» (0a30BbI ypOBEHb
COopHHK TmporpamMMm Kypca XUMUM K ydeOHukam xumuu asropoB [.E.Pymsutuca,
@&.I".®enpamana g 8-9 kimaccoB),

-IIpumepHOii mporpaMmoii BocUTaHHS OOYYAIOIIMXCS MPU MOJYYCHUH OCHOBHOTO
oOmiero o0pa3oBaHUs, C YYETOM pachpeielIeHHbIX M0 KJiaccaM IMPOBEpPSEMbIX TPeOOBAHUU K
pe3yJbTaTaM OCBOEHHUS OCHOBHOW OOpa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO  OOIIETo
00pa3oBaHUs U AJIEMEHTOB COJCp)KaHUs, IPEICTABICHHBIX B Y HUBEpCAIbHOM KOJU(UKATOPE 110
XUMHUH,

-Konuenuuu mnpenonaBanus ydeOHOro mpeaMera «XuMus», B 00pa3oBaTeIbHBIX
opranuzaiusax PO, peanu3yoommx oCHOBHBIE 0011e00pa30BaTeIbHbBIC IPOrPAMMBI.

OO0mas xapakTepucTHKA Y4e0HOr0 nmpeaMera « XuMushH»
YueOHblii mpenMer «XUMHS» BXOIUT B TMPEIMETHYIO 005acTh «EcTecTBEHHOHAaydYHBIC
npeaMeTsl». B cucreMe ecTeCTBEHHOHAydyHOro o0pa3oBaHMs XMMHS KaK y4eOHBIH mpeaMer
3aHMMAeT BaXHOE MECTO B MO3HAHMHM 3aKOHOB HPUPOIBI, (POPMHUPOBAHWU HAYYHOH KapTHUHBI
MHUpa, CO3JaHMM OCHOBBl XMMHUYECKMX 3HAHWM, HEOOXOIMMBIX sl MOBCEIHEBHOW KHU3HH,
HaBBbIKOB 3/I0pPOBOT0 U OE30MACHOTO JUIsl YEJIOBEKA U OKpY’Karollell ero cpeapl o0pas3a KU3HH, a
TAK)K€ B BOCIIUTAHUU DKOJIOTUYECKOU KYJIbTYPBI.
VYcenemHocT U3y4eHUs] XMMHHM CBA3aHa C OBJIAJCHUEM XHMHUYECKUM SI3bIKOM, COOJIIOJIEHHEM
npaBuil 0e30macHOM paboOThl MPH BBHINOJIHEHUM XUMHYECKOTO 3KCIEPHUMEHTa, OCO3HAHHEM
MHOTOYHCJIEHHBIX CBSI3€M XUMUU C IPYTUMU MPEAMETaMHU IIKOJILHOTO Kypca.
[TporpammMa BKJIHO4aeT B ce0s1 OCHOBBI HEOPTaHUUECKOM U OpraHu4eckoi xumuu. I naBHoi naeei
IIPOrpaMMBI SIBJIIETCS CO3JaHie 0a30BOr0 KOMILJIEKCA OMOPHBIX 3HAHUN 1O XUMUH, BBIPAKEHHBIX
B (opme, COOTBETCTBYIOIIEH BO3pacTy OOyYalOIMXCAd MU HMX OCOOBIM 00pa3zoBaTeIbHBIM
NOTPEOHOCTSIM.
B conepxaHuy 1aHHOTO Kypca MPeACTaBIeHbl OCHOBOIOJIATAOIINE XUMUYECKHE TEOPETUYECKUE
3HAHUS, BKIIOYAIOIIME M3Y4YEHHE COCTAaBA M CTPOCHUS BELIECTB, 3aBUCUMOCTH MX CBOWCTB OT
CTPOEHHUs, TIPOTHO3UPOBAHUE CBOMCTB BEILECTB, UCCICAOBAHUE 3aKOHOMEPHOCTEN XUMUYECKUX
MpEeBpalleHU U yTel ynpaBiIeHHUs] MU B LIEJISAX MOJyUYEHHUs BELUIECTB U MAaTEPUAJIOB.
TeopeTnuecky0 OCHOBY M3y4Y€HHUs HEOPraHMYECKONW XMMHUHU COCTABIISIET aTOMHOMOJIEKYJISIPHOE
yuenue, [lepuoanueckuit 3akon [[.M. MenaeneeBa ¢ KpaTKUMH CBEICHUSMHU O CTPOCHHH aTOMa,
BHJaX XMMHUYECKOH CBS3H, 3aKOHOMEPHOCTSIX IPOTEKAHUS XUMUUYECKUX PEaKLIUM.
B m3yuenun Kypca 3HauMTENbHASA POJIb OTBOJUTCS XMMHUYECKOMY JKCIIEPUMEHTY: MPOBEACHUIO
NPAaKTUYECKUX U JTaOOpPaTOPHBIX PabOT, OMUCAHUIO PE3YJIHTATOB YUEHHUYECKOTO KCIIEPUMEHTA,
COOJIIOICHUIO HOPM U MTpaBHJI 0€30MacHO paboThl B XUMUYECKOU 1a00paToOpuu.
Peanu3anus naHHOM mporpammsl B mporecce oOyueHHsl MO3BOUT oOywarommumcest ¢ 3I1P
YCBOMTD KIIFOUEBbIE XUMUYECKHE KOMIIETEHIIUH U MTOHATH POJIb U 3HAYEHHE XUMHUH CPEIU JPYTUX
HayK O IPUPOJE.
N3ydyenne xumMuu crnocoOcTByeT (pOPMHUPOBAHUIO Yy OOYHAIOIIMXCS HAyYHOIO MHPOBO33pEHUS,
OCBOCHMIO OOIIEHAYYHBIX METOJIOB (HAOIIOACHNE, U3MEPEHHE, IKCIIEPUMEHT, MOJIETIMPOBAHUE),
OCBOEHHUIO NPAKTHUUYECKOTO MPUMEHEHMsI HAyYHbIX 3HAHHUI, OCHOBAaHHOTO Ha MEXKIIPEAMETHBIX
cBa3ax ¢ npenmeramu «Oxpyxkatonmii  Mup», «®Pusmka», «buonorusy, «leorpadpus»,
«MaremaTtuka» U (GopMUPYET KOMIIETEHIIMH, HEOOXOAUMBIE JJIsl MPOJOJIKEHHs] 00pa3oBaHUs B
00J1aCTH €CTECTBEHHBIX HAYK.



N3yuenne xumuu crocoOcTByeT pasBuTHiO y oOydaronmuxcs ¢ 3[IP mpocrpaHcTBEHHOTO
BOOOpakeHus,, (YHKIMOHAJBHONW TI'PaMOTHOCTH, YMEHHUS BOCIPUHMMATh W KPUTHYECKU
aHaJIM3UPOBaTh MH(GOPMALIMIO, IPEICTABICHHYIO B Pa3IMUYHbIX (popMax. 3HAUUMOCTh IpeaMeTa
JUI Pa3BUTUS >KU3HEHHOW KomreTeHIMu oOywaromuxcs c¢ 3I1P 3akmrouaercs B yCBOCHHMHU
OCHOBBI XUMHUYECKUX 3HAHUH, HEOOXOJUMBIX JJIsl TOBCEJHEBHOM KU3HU; HABBIKOB 370POBOr0 U
0e30macHOro JUIsi 4eloBeKa W OKpYXKarolled ero cpeasl oOpasa >Ku3HH; (OPMHPOBAHUU
9KOJIOTMYECKOH KYJIBTYPBI.
[IporpamMa oTpakaeT cojJepkaHHe OOydeHHUs MpeaMery «XHMHUsSD» C Y4eTOM OCOOBIX
oOpasoBarenbHbIX TOTpeOHOCTEeH oOyvaronuxcs ¢ 3[IP. OsmameHue y4eOHBIM NpPEeIMETOM
«XUMU» TPEACTABISAET ONpPENETIeHHYI0 TpYIHOCTh st oOyuatommxcs ¢ 3[1P. Drto cBszano ¢
0COOEHHOCTSIMH MBICIIUTEIIBHOW JI€TEIbHOCTH, MEPUOANYECKMMH KOJIeOaHUSAMU BHUMAaHMI,
MajbIM O00BEMOM IAMATH, HEJOCTATOYHOCTHIO OOLIEro 3amaca 3HaHWM, MOHUKEHHBIM
IIO3HABATEJILHBIM MHTEPECOM U HU3KHM YPOBHEM PEUYEBOI'O Pa3BUTHS.
g npeonosieHuss TpPyAHOCTEH B H3Y4YEHMHM Yy4deOHOro mnpeamera «XuMHUS» HE00Xoauma
ajantanus o0beMa M XapakTepa y4eOHOro Mmarepuaga K I103HaBaTEIbHBIM BO3MOXKHOCTSAM
JAHHOM KaTeropuu OOydalomMXCs, YyYeT HX OCOOEHHOCTeH pa3BUTHS: HCIOJIb30BaHHE
QITOPUTMOB, BHYTPUIIPEIMETHBIX M MEXIPEIMETHBIX CBA3€H, IOCTENIEHHOE YCIIOKHEHUE
M3y4aeMOoro MaTepuania.
[Tpu n3yueHn XMMHUU HEOOXOMMO OCYILIECTBIATh B3aMMOAECHCTBIE HA MOJIUCEHCOPHOI OCHOBE.
Teopernuecknii MaTepual H3y4aeTcss B IIPOLIECCE IPAKTUYECKOM JEATEIBHOCTH. B0O3MOXKHO
BBIJICJICHUE OTACIIBHBIX YPOKOB Ha PEIIECHUE 3a7ad B CBS3U CO CJIOKHOCTBIO aHalIM3a TEKCTa
obyuatomumucs ¢ 3[IP. Opranuueckoe €IMHCTBO TPAKTUYECKON W MBICIHUTEIBHON
NEeSITeIbHOCTH OOy4aroIuXcs Ha ypoKaX XUMHHM CHOCOOCTBYET MPOYHOMY M OCO3HAHHOMY
YCBOEHHIO 0a3MCHBIX XMMUYECKUX 3HAaHUN U yMeHui. Ocoboe BHUMaHUE PU U3YYEHUU XUMHUU
YIEISEeTC U3YUYEHUIO «CKBO3HBIX» MOHATHH M (OPMHPOBAHUIO HABBIKA CTPYKTYpUPOBAHMS
MaTepuaia.

Lenn u 3aga4n u3y4yeHusi yaeOHoOro npeamera « XuMus»
Obwue yeru M3ydeHUs y4eOHOTO mpenMeTa «XuMHUsD» TpenctaBieHsl B [IpumepHoit paboueit
nporpaMMe OCHOBHOIO o0Omiero obOpa3zoBaHus. OHHU aKTyalM3HpPOBAaHbl C YYETOM HOBBIX
IPUOPUTETOB B CHUCTEME OCHOBHOTO OOIIEro 00pa30BaHUs, HAIPABICHHOCTH OOyYeHHUs Ha
pa3sBUTHE M CaMOpA3BUTHE JIMYHOCTH, (POpMHUpOBaHME €€ HMHTEIJIeKTa M OOIIed KyJIbTypBl.
OOyueHre yMEHHIO YYUThCA M MPOJOJKATh CBOE 0Opa3oBaHHE CaMOCTOSITENIbHO B HACTOSLIEE
BpeMsl SBISETCS OAHOM M3 BaXHEWIMX (YHKIMHA y4eOHBIX IpPEIMETOB, B TOM 4YHCIE U
«XHAMUN.
Jnsa obyuaronxcst ¢ 3I1P, Tak ’xe, Kak M JUIi HOPMaTHBHO Pa3BUBAIOIIUXCS CBEPCTHHUKOB,
OCBaMBAIOIIMX OCHOBHYIO 00pa30oBaTElIbHYI0 IMpOrpamMmy, JOMUHHUpYIOLEE 3HaueHue
nproOpeTaroT TakKue LeIH, Kak:
* (opmHpOoBaHME WHTEUIEKTYalbHO pPa3BUTOM JUYHOCTH, TOTOBOM K COTPYJHHYECTBY,
CaMOCTOSITENIbHOMY NPHUHATHIO PELIEHUH, CIIOCOOHON alaiTUPOBATHCS K OBICTPO MEHSIOIIUMCS
YCIIOBUSIM KU3HHU;
* HaNpaBJIEHHOCTh 00yUY€HHsI Ha CUCTEMaTHUYECKOe NMPHOOILEHNE YyUaluXcs K CaMOCTOSATEIbHOM
MO3HABATEIIbHON  JESITEIbHOCTH, HAyYHbBIM M  MPAKTUYECKUM  MeToJaM  I[O3HaHuS,
(bopMHPYIOIIUM MOTHBALIMIO U pa3BUTHE CIOCOOHOCTEHN K XUMMU;
= oOecreyeHHe YCIOBHUM, CIOCOOCTBYIOIIMX MPHOOPETEHHIO OOYYalOIIMMUCS — OIbITa
pa3sHOOOpa3HOM JEeSATETbHOCTH, MO3HAHUS M CAaMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KIFOUEBBIX
KOMIIETEHIIH ), UMEIOIIMX YHUBEPCAIIbHOE 3HAUECHUE JJIS1 PA3IMYHBIX BUIOB JESTEIbHOCTH;
= popMHUpOBaHUE YMEHUIN OOBSCHATH U OLEHUBATH SBJICHUS OKPY>KAIOIIEro MUPa Ha OCHOBAaHUH
3HAHUU U OIBITA, TOJYUYEHHBIX MPU U3YUYEHUU XUMUU;
= (¢opMHpOBaHHE Y OOYYaIOIIUXCA T'yMAaHUCTHMUYECKUX OTHOLICHWH, MOHMMAHUS LIEHHOCTH
XUMHUYECKMX 3HaHWM Ui BBIPAOOTKM SKOJOTMYECKH I€]1eco00pa3HOro MoBeleHUs B OBITY U
TPYZAOBOW [JEATEIBHOCTH B LEISIX COXPAHEHMsI CBOETO 370POBbS M OKPYXaroLleW MpUPOJHON
Cpelibl;
* pa3BUTHE MOTHBAIIMM K OOYYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIUTAHUIO Ha
OCHOBE YCBOEHHsI OOIIEYETOBEUECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTHU JajbHENUIIero o0yueHus.



Kypc HampaBiieH Ha pemieHne CIemylonux 3aaad, 00ecTeunBaloInX PeaTn3aluio JINIHOCTHO-
OpPUEHTHPOBAHHOTO U JAEATEIbHOCTHOTO MOAX0J0B K 00y4eHuto xumun odydatomuxcs ¢ 3I1P na
YPOBHE OCHOBHOTO 00IIero 00pa3oBaHMS:

* (¢opMHpOBaHUE NEPBOHAYAIBHBIX CHUCTEMATH3MPOBAHHBIX IMPEJICTABICHHA O BEIIECTBAX, HUX
NpPEBpAIlEHUSIX W MPAaKTHUYECKOM MPUMEHEHHH; OBJIJICHUE TOHATUIHBIM anmapaTtoM |
CHUMBOJIMYECKUM S3IKOM XUMHUH;

* 0OCO3HAaHNE OOBEKTUBHOIN 3HAYMMOCTH OCHOB XMMHYECKON HAayKH KaK 00JIaCTH COBPEMEHHOTO
€CTECTBO3HAHUS, XMMUYECKUX MPEBPALICHUN HEOPTaHUYECKUX M OPraHMYECKHX BELIECTB KaK
OCHOBBl MHOTHX SIBJICHUH J>KMBOH M HEXUBOM MPHPOIBI; YIIyOJeHHE TPEACTABICHUH O
MaTepHaJIbHOM €IMHCTBE MUPA;

* OBJIQJICHHE OCHOBAMH XHMHYECKOW TI'PAaMOTHOCTH: CIIOCOOHOCTBIO AaHAIM3UPOBAaTh U
O00BEKTHBHO OLICHUBATh JKU3HEHHBIC CUTYalllH, CBSI3aHHBIC C XUMHEW, HaBBIKaMU 0€30I11aCHOTO
oOpalleHHs ¢ BELIECTBAMH, UCIIOIb3yEMBbIMHU B TOBCEIHEBHOM )KU3HU; YMEHHEM aHAJIM3HPOBAThH
U TUIAHUPOBATh JKOJOTMYECKH O€30IIaCHOE MOBEJCHHE B IIENSAX COXPAHEHHUS 3/0pOBbS U
OKpYKaloIIel CpeJibl;

* popMupoBaHUEe YMEHHI YCTaHABIMBATH CBSA3HM MEXKIy pealbHO HAOJII0JaeMbIMH XUMHYECKUMHU
SIBJICHUSIMH U TIPOIIECCAMHU, TIPOUCXOSIIUMH B MEKPOMHUPE, OOBSICHATH IPUIMHBI MHOT000pa3ust
BEIIIECTB, 3aBUCUMOCTh WX CBOWCTB OT COCTaBa U CTPOCHHS, a TAK)KE 3aBHCHUMOCTh IPUMECHEHUS
BEILIECTB OT MX CBOWCTB;

* IPHOOPETEHNE OIBITA UCIIONB30BAHUS PA3IMUHBIX METOJ0OB M3YUYCHHUS BEIIECCTB, HAOIIIOICHHS
32 WX TPEBPAILCHUSAMH NPU NPOBEJCHUM HECIOXKHBIX XHMHUYECKHX OKCIIEPUMEHTOB C
UCTIOJIB30BaHUEM J1a00paTOPHOTO 000PYAOBAHHS U TIPHOOPOB;

* (hopMHPOBaHME NPEACTABICHUN O 3HAYCHUU XMMHUYECKOW HAYKH M PEUICHUH COBPEMEHHBIX
HKOJIOTHYECKUX TPOOIeM, B TOM YHCJE B NMPEIOTBPAIICHUN TEXHOTCHHBIX M JKOJOTMYECKHX
KaracTpod.

Oco0eHHOCTH 0TOOpa M alaNTALIUM Y4eOHOT0 MAaTEPHAJIA 10 XUMHUHU
OOydenue y4eOHOMY mpeaMeTy «XHMHsS» HEOOXOTUMO CTPOHMTH HA CO3JAHHHM ONTHMAIBHBIX
YCIIOBUH JUIsl YCBOGHHUS NIPOrpaMMHOro Matepuana odydatouumucs ¢ 3I1P. bonbioe BHumanue
JIOJDKHO OBITh  YIEJIEHO OTOOpYy YueOHOro warepuaia B COOTBETCTBUM C TMPUHIIMIIOM
JIOCTYITHOCTH TpPU COXpaHEHUH o01mero 6a30Boro ypoBHs. OH JOJDKEH MO COJACPKAHUIO U
00beMy OBITH amanTUPOBaHHBIM Il oOydarommxcs ¢ 3[IP B cooTBeTCTBUM ¢ MX OCOOBIMU
oOpa3oBaTenbHBIMU  MOTpeOHOCTAMU.  Crienyer  OONerduTh  OBJAJEHHE  MaTepHajoM
obyuatonumucs ¢ 3P mocpeacTtBom ero AeTalbHOTO OOBACHEHHS C CHCTEMATHUYECKUM
IIOBTOPOM, MHOTOKPAaTHOM TPEHUPOBKOW B NMPHMEHEHHUU 3HAHUU C MCIOJIb30BAaHUEM IPUEMOB
ITOPUTMHU3ALINN U BU3YaJIbHBIX ONOpP, 00y4YEeHUsI CTPYKTYPUPOBAHHUIO MaTepuaa.
Bonbiioe 3HaueHue sl MOJHOLIGHHOTO YCBOEHHUS Y4eOHOro MaTepuala MMeeT oIlopa Ha
MEXIPEAMETHBIE CBSI3U BOIIPOCOB, H3Y4aeMbIX B JIaHHOM Kypce, C TaKUMHU Y4eOHBIMU
npeameramu kak «I'eorpadus», «dusuka», «buonorusy». Ilo3Bomnss paccmMaTpuBarh OJUH U TOT
e ydeOHBI MarepHall ¢ pa3HbIX TOYEK 3pPEHHS, MEKIIPEIMETHBIE CBSI3U CIIOCOOCTBYIOT €ro
JTydIIeMy OCMBICIECHHUIO, 00Jiee MPOYHOMY 3aKPEIICHHUIO MOJyUYeHHBIX 3HAHUM U MPaKTHUYECKUX
YMCHHH.
[Tpy moAroTOBKE K ypOKaM yUUTENb JAOJDKEH MPEeayCcMOTpeTh (OPMHUPOBAHUE Y OOyHaIOLINXCS
YMEHHI aHalu3upoBaTh, CpPaBHUBATh, 0000IIaTh HW3y4YaeMblii MaTepuaj, IUIaHUPOBAThH
IPECTOSAILYI0 PabOTy, OCYHIECTBIATH CaMOKOHTPOJb. Heo0X0AMMO MOCTOSHHO CIEIUTh 32
MPAaBUIIBHOCTHIO pedeBoro oopMiIeHHs BbICKa3bIBaHUN oOy4daromuxcs ¢ 311P.
B cBmBHM ¢ OCOOCHHOCTAMM TMOBENEHHSM JesTenbHOCTH  oOywaronmuxcs ¢ 3[IP
(pacTOpMOKEHHOCTh, HEOPTaHU30BAaHHOCTH) HEOOXOJUM CTPOKANIIMI KOHTPOJIb COOIOACHUS
OpaBUI TEXHUKH OE30MacHOCTH MpPU MPOBEACHUHU J1a0OpPaTOPHBIX pabOoT B XHMHUYECKOM
KaOuHeTe.
Buasl nesareasHoctn odyqyaromuxcs ¢ 3IIP, o0yciioBiaeHHbIe 0c00bIMH 00pa30BaTeIbHBIMH
NOTpe0HOCTSAIMU M o0ecneYHBAKIINE OCMbICIEHHOE OCBOEHHE COJepP:KAHMU 00pPa30BaAHUA
1o npeaMery «XuMHUs»
Copepxanue BUIOB AesTenbHOCTH oOydaromuxcs ¢ 3[1P Ha ypokax XuUMHM ONpeaenseTcss ux
0coObiMH 00pa3oBaTesibHBIMU TOTpeOHOCTIMH. [ToMuMo mmpoko ucnonszyembix B OOIT OO0



o0umMx Juisi Bcex OOydaroluxcs BHUJIOB JAEATEIbHOCTH CIIEAYET YCHIUTh BUABI ACSTEIBbHOCTH,
cneuruYHbIe IS JAHHOW KaTeropuu OOydaromMxcs, Uil OOeCleYeHUsT OCMBICICHHOTO
OCBOGHHUSI COJiepKaHus oOpa3oBaHUs MO NpPEeIMETYy: YCHIEHHE MPeIMETHO-IIPAKTHYECKON
JESATEIBHOCT C AaKTUBU3ALMEH CEHCOPHBIX CHUCTEM; YEpENOBAaHUE BHUAOB JESITEIBHOCTH,
3aJICHCTBYIOIINX Pa3IMYHbIE CEHCOPHBIE CHCTEMbI; OCBOEHUE MaTepHalia C OIIOpPOi Ha aJlTOPUTM;
«IIOLIaroBOCTb» B M3YYEHUM MaTepHalia; UCIOJIb30BaHUE JOIOJHUTEIBHON BU3YalbHON OMOPbI
(rutanbl, 0Opa3Ibl, CXeMBbl, I1a0JI0HBI, ONIOpHBIE Tabuibl). s pazButus y odyqaromuxcs ¢ 3[1P
YMEHHUS JIeNIaTh BBIBOJBI, (DOPMUPOBAHMS I'PAaMOTHOTO PEUEBOrO BBICKA3BIBAHHS HEOOXOIUMO
UCIIOJIb30BaTh OMOpHBIE clioBa M kiumie. Ocoboe BHHUMaHUE CIEAyeT YAETUTh OO0YUYEHHIO
CTPYKTYPHUPOBAHHUIO MaTepuayia: COCTABJICHHE PUCYHOUHBIX M BEpOAIbHBIX CXEM, COCTABJICHUE
TabJIML, COCTaBJICHHE KIAacCU(PUKAUU C 0003HAYCHHBIMU OCHOBAaHUSIMU JJIsl Kiaccuukauu u
HAIOJIHEHUE UX IPUMEPAMHU U JP.
Temarudeckasi 1 TepMUHOIOTHYECKas Jiekcuka cootBeTcTByeT OOIT OOO.
Hns obyuarouuxcsi ¢ 3IIP cymiecTBeHHBIMH SIBISIOTCS TPHUEMbI PaOOTHI C JIEKCHYECKHM
MaTepuaioM Mo mnpeamery. llpoBoautcs chnernuanbHas paboTa MO BBEICHUIO B AKTHUBHBIN
CJI0Bapb O0yYarolMXCsl COOTBETCTBYIOLIEH TEPMHUHOJIOIMH. V3yuyaemble TEpMUHBI BBOJSATCS Ha
MOJIMCEHCOPHOM OCHOBE, 00s3aTelbHa BU3yalbHAs TMOJAEPKKA, AITOPUTMBI PpabOTHI C
OTIpeIeIEHNEM, OTIOPHBIE CXEMBI JIJISl aKTYaIM3aliy TEPMUHOIOTUU. MecTo yaeOHOTo peaMera
«Xumusi»y B yueObHom mmmaHe B coorBerctBum ¢ DenepaibHbIM  TOCYJIAPCTBEHHBIM
00pa3oBaTeNbHBIM CTAaHIAPTOM OCHOBHOTO OOIIET0 0Opa3oBaHMs YUEOHBIH MpeaMeT «XUMHsDY
BXOJIUT B MPEAMETHYIO 001acTh «EcTecTBeHHOHAYYHbIE MPEAMEThD U SBJISETCS 00s13aTEIbHBIM
JUIsL U3ydeHusl. Y4eOHBIM TUTaHOM Ha e€ M3ydeHue OoTBeAeHO 175 yueOHBIX 4acoB — Mo 3 4 B
Heznento B 8 1 2 4 B 9 kinaccax coorBeTcTBeHHO. CopepxkaHue yueOHOro mpeameTa «XuMHUsD,
cootBercTByeT ®I'OC OOO, paspaborano ¢ yuerom [IpumepHOil OCHOBHOI 00pa3oBaTeIbHON
POrpaMMbl OCHOBHOT'O 00111ero 00pa3oBaHus M0 yueOHOMY MpeaMeTy «XUMHUSD), COOTBETCTBYET
[IpumepHO# amanTUpPOBaHHOW OCHOBHOH OO0pa3oBaTEIbHON MpPOTrpaMMe OCHOBHOTO OOIIEro
o0pa3oBaHus 00YUaAIONINXCS C 33CPKKOIM ICUXUIECKOTO Pa3BUTHSL.

Mecto yueOHOro npeamera «XuMus» B y4eOHOM ILJIaHe

B cootBercTBUU ¢ DenepalbHBIM TOCYAapCTBEHHBIM OOpa30BATENbHBIM CTaHIAPTOM
OCHOBHOT'O 001ero 00pa3oBaHus y4eOHBIH MpeaMeT «XUMUs» BXOAUT B MPEAMETHYIO 001acTh
«EcTecTBeHHOHayUYHBIE IPEIMETHI» U SBIISETCS 00513aTEIbHBIM /ISl U3YUYEHUS.

VY4eOHbIM TUIaHOM Ha €€ U3ydyeHHe OTBeACHO 175 yueOHBIX 4acoB — M0 3 4 B HEZENIO B 8
1 2 4 B 9 Kjaccax COOTBETCTBEHHO.

Copepxanue yueOHOro npeamera «Xumus», coorercrsyer @I'OC OO0, pazpaboraHo
¢ yuerom IlpumepHOW OCHOBHOW 00pa30BaTeNbHOW MPOrpaMMbl OCHOBHOI'O OOIIEro
00pa3zoBaHus MO y4eOHOMY NPEIMETY «XHUMHUS», COOTBETCTBYET [IpumepHOil aganTupoBaHHON
OCHOBHOHM 00pa30BaTeNIbHONW INporpaMMe OCHOBHOIO 0oOIIero o0pa3oBaHHs OOyYaOLIMXCS C
3a/1EPKKON IICUXUYECKOTO PA3BUTHSL.

Copaeprxanue yueOHOr0 npeaMera, Kypca
XUMMUHA (8 kaacce)
3uyBmuen./ 1054 B rog
Tema 1. llepBoHavajibHble XUMHYECKHE MOHATHSA (28 4)

[Ipenmer xumuu. XuMHUs Kak 4acTh €CTECTBO3HaHMsA. BemecrtBa m UX CBOMCTBA.
Yuctele BeniecTBa U cMecd. CrocoObl OUYHMCTKHU BEILECTB: OTCTaWBaHUe, GUIbTPOBAHUE,
BBINTApUBAHUE, KPUCMALIUIAYUA, OUCMULLAYUS, Xpomamozpagus. PU3nydeckue u
XUMHUYECKUE SBJICHUS. XHUMHYECKHE peakiuuu. [Ipu3Hakum XUMHYECKHX pEakuuid u
YCJIOBUSI BOSHUKHOBEHMUS U TEUEHUS XUMHUYECKUX PEaKIUM.

ATOMBI U MOJEKYBI. BemecTBa MOIEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHS.
KauecTBEeHHBIN U KOJIMYECTBEHHBIM COCTaB BeNIECTBA. [IpOCThIE U CIIOKHBIE BEIIECTBA.
XUMHUUECKUNA 3J€MEHT. SI3bIK XMMHUM. 3HAaKM XMMHYECKUX DJIEMEHTOB, XUMHUYECKHE
(opmybl. 3aKOH TOCTOSIHCTBA COCTaBa BEILIECTB.

ATtomHas eauHuLa maccbl. OTHOCHUTENbHAsA aTOMHAasl U MOJIEKYJISIpHAs MaccChl.
KonmnuecTBo BemecTBa, Moib. MonsipHas macca.



BaneHTHOCTh XMMHMYECKUX 3JIEMEHTOB. OnpeneseHue BaJIeHTHOCTH JIEMEHTOB 110
dhopmynam ux coenquHeHuid. CoctaBieHUE XUMUYECKUX (POPMYIT IO BAJICHTHOCTH.
ATOMHO-MOJIEKYJISIDHOE ~ y4Y€HHE. 3aKOH COXPAaHEHHMsI MacChl  BEIIECTB.
Xumuueckue ypaBHeHUs. Kinaccudukanus XUMHUYECKUX PEAKIIUNA MO YUCIY M COCTaBY
HMCXOJHBIX U ITOJIyYECHHBIX BEIIECTB.
JdeMoHcTpanuu.
CnocoObl OUUCTKH BEIIECTB: KPUCTALIU3AMUS, JUCTUILISALMS, XpoMaTorpadus.
OnbIThI, NOATBEPKAAOINE 3aKOH COXPAHEHHUSI MACChl BEIIECTB.
XUMHYECKHE COCOUHEHMS KOJIMYECTBOM Bemlectsa 1 monb. Monens MOIApHOro
00beMa ra3os.
Peaknyun, MiIrOCTpUpYIOIIME OCHOBHBIE IPU3HAKU XapPaKTEPHBIX PEAKIUH.
JlabopaTopHbIe ONBITHI.

. PaccmoTpenue BemecTB ¢ pa3IMdHbIMU (PU3UUECKUMH CBOMCTBAMM.

° Pa3nenenue cmecu.

° [Tpumepsl pU3NUECKUX SIBICHUM.

° [TpuMepbl XUMHUYECKUX SIBJICHUM.

° O3HakoMileHHE ¢ 00Opa3llaMy MPOCTHIX U CIIOKHBIX BEIIECTB, MUHEPAJIOB U
TFOPHBIX [IOPO/I, METAJUIOB K HEMETAJIJIOB.

. Paznoxxenue ocHoBHOro kapoonara meau (I1).

J Peakuus 3amenieHuss Meau Keae30M.

IIpakTH4eckue padoThl

. IIpaBuna TexHHKM O€30MAaCHOCTU IIpU pabOTE€ B XUMHUYECKOM KaOWHETE.
O3HakoMmJIeHUE ¢ IaOOpaTOPHBIM 000PYI0OBAHUEM.

° OuncTKa 3arpsi3HEHHOW MOBAapEHHOM COJIU.

Pacuernblie 3aga4yM. DBbluuciieHME OTHOCHUTEIIBHOM MOJIEKYJISIDHOM  MacChl
BemniecTBa 1o (Qopmyrne. BpluncieHne MaccoBOMl JOJNM JJIEMEHTa B XHUMHUYECKOM
COCIMHCHUU. Y CTAaHOBJICHUE MTPOCTEHIIICH (hOPMYJIThI BEIISCTBA II0 MACCOBBIM JIOJISIM JJIe-
MEHTOB. BbIUHClIEHH 1O XUMUYECKUM yPaBHEHUSAM MAcCChl MJIM KOJIMYECTBA BEIIECTBA
10 U3BECTHOM Macce WM KOJIMYECTBY OJHOIO W3 BCTYMAIOUIMX WM IMOJIy4YaroluXcsl B
pEaKLH BEIIECTB.

Tema 2. Kucaopoa. 'openue (6 4)

Kucnopon. Haxoxxnenune B mnpupone. Pusnueckue M XUMHUYECKUE CBOMCTBA.
[Tonnyuenue, npumenenue. Kpyrosopot kucinoposa B npupone. ['openue. Oxcuasl. Bo3ayx
U ero cocraB. MeyieHHOe okuciieHue. TermmoBoi 3 peKkT XMMUUECKUX pPeaKIui.

Tonaueo u cnocobwl ezco coicueanus. 3amuta atMOChEpPHOrO BO3JyXa OT
3arpsi3HEHUN.

JdemoHcTpaumnu.

[Tonmyuyenue u cobupaHue KUCIOpO1a METOJIOM BBITECHEHHS BO3yXa U BOJIBI.

Omnpenenenue coctaBa BO3IyXa.

Komnnekunu HeTH, KaMEHHOTO YISl M MPOAYKTOB MX MEpepaboTKH.

JlaGopaTopHbIe ONBITHI.

O3zHakoMJieHHe ¢ 00pa3liaMu OKCHJIOB.

IIpakTnueckas padora.

[TonydyeHue u CBOMCTBA KUCIOPOA.

Pacuernble 3a1a4u.

PacueTsl o TepMOXUMHUECKUM YPAaBHEHUSIM.

Tema 3. Bogopon (4 1)

Bonopon. Haxoxaenue B nmpupoje. @uznueckre U XUMHYECKUE CBOMCTBAa. Bomopon —
BOCCTaHOBUTEND. [IomydyeHue, mpuMeHeHue.

JdemoHcTpauuu.

Ilonyuyenne Bomopona B ammapare Kumma, nmpoBepka BOJOpOAa Ha YHUCTOTY, TOpPEHHE
BOJIOpOJia, cCOOMpaHe BOJOPO/Ia METOJOM BBHITECHEHHUSI BO3/LyXa U BOJIBI.



JlabGopaTopHble ONBITHI.
. [Tonydyenue BoI0pOIa U U3yYEHUE €TO CBOMCTB.
. B3aumoneiictBue Bogoposaa ¢ okcuaoM meau (I1).

Tema 4. PactBopbl. Bona (8 4)

Bona — pacrBoputens. PacTBopuMocThb BeliecTB B Boje. OnpezeneHre MacCoBO! 107U
pacTBOpeHHOro BelecTBa. Boma. MeTob! onpenenenus cocraBa BoJpl — aHalu3 U cuHTe3. Pu-
3UYecKHe U XUMHUYECKUe CBOMcTBa BoAbl. Bona B npupose u crnocods! ee ounctku. Kpyrosopor
BOJbI B IIPUPOJIE.

JdemoncTpanmnu.

Anamm3 BOABI. Cunres BOJHI.

IIpakTuyeckas padora.

[IpuroroBnenue pacTBOPOB COJEH C ONPENEICHHOM MAacCOBOW JOJIEM pPacTBOPEHHOTO
BEIIIECTBA.

PacuyerHble 3ana4u.

HaxoxneHne MaccoBOi 10JIM pacCTBOPEHHOI'O BEILECTBA B pacTBOpe. BriuncieHne Maccbl
PACTBOPCHHOI'O BEIICCTBA U BOJABI AJId IIPUTOTOBJICHUA pacTBOpa OHpeI[eJICHHOfI KOHLCHTpaluH.

Tema 5. KoninyecKkTBeHHbIE OTHOIIEHUS B XUMuM (8 4)

3akoH ABoraapo. MounspHblii 00beM ra3oB. OTHOCUTENbHAs IUIOTHOCTh Ta30B.
OOBbeMHBIE OTHOIICHHS Ta30B MPU XUMUYECKUX PEAKIIUSIX.

PacuerHsble 3agaun.

OObeMHBIC OTHOIICHHS Ta30B MPU XUMUYECKUX PEAKIIUSX.

Borunicnenuss mo XMMHUYECKUM YpaBHEHHSIM MacChl, 00beéMa M KOJMYECTBa BEIIECTBa
OJIHOTO W3 MPOJYKTOB PEAKIIUU M0 MACCE MCXOJHOTO BEIIECTBA, O0BEMY HIIM KOJUYECTBY Be-
IECTBA, COJIEPIKAIIET0 OMPEICICHHYIO OO MPUMECEH.

Tema 6. BaxkHeiiime KJacchbl HEOPraHUYeCKUX coequHeHui (15 u)

Oxkcunpl.  Knaccuduxarmusa. OcHOBHbIE H  KUCJIOTHbIE OKcunbl. HomeHkmarypa.
®dusnueckue U xumMuueckue cpoicraa. [lomyuenue. [Ipumenenue.

OcHoBanus. Knaccudukanusa. Homenknatypa. ®dusnueckre U XMMHUYECKHUE CBOWCTBA.
Peaknus Hentpanusanuu. [lonyyenue. [Ipumenenue.

Kucnorsl. Knaccudpukanusa. Homenknatypa. dusmdeckue M XUMHUYECKHE CBOMCTBA.
BeitecHurensHbIi pan MerauioB H. H. bekerosa. IIpumenenue.

Comu. Knaccudpukamus. Homenknatypa. @Pusnueckue U XHMHYECKHE CBOMCTBA.
CnocoObI MOTyUYeHUs COJIEH.

I'eneTnyeckas CBsA3b MEXIY OCHOBHBIMHM KJIACCAMU HEOPraHUYECKUX COEAUHEHUMN.
JemoHcTpauuu. 3HAKOMCTBO ¢ O0pa3llaMM OKCHJIOB, KHCJIOT, OCHOBAaHMM M  COJEH.
Heltpanusanus 1meao4u KUCIOTOW B IPUCYTCTBUN UHIUKATOPA.

JlaGopaTopHbIe ONBITHI.
. JlelicTBue KUCIOT HA UHAUKATOPBI.
OTHOILIIEHHE KUCIIOT K METaJIaM.
B3anMoaelicTBiEe KHUCIIOT ¢ OKCHIAMU METAJIOB.
CBolicTBa pacCTBOPUMBIX U HEPACTBOPUMBIX OCHOBAHUM.
B3anMonelicTBue meaIo4enr ¢ KUCIOTaMHU.
B3anmoneiicTBre HepaCTBOPUMBIX OCHOBAHUM C KUCIIOTAMH.
. Pasnoxenue runpokcuna meau (I11) npu HarpeBanun
IIpakTHyeckas padora.
Pemenue skxcrniepuMeHTanbHbIX 3aa4 10 TeMe «BakHeulmee KiIacchl HEOPraHUYECKUX
COCTUHEHUIN.



Tema 7. llepuoauvecKuii 3aKOH M NMEePUOAUYECKAS CUCTEMAa XMMUYECKHUX IJIEMEHTOB
. U. MenpaeneeBa. Ctpoenue atoma (12 4)

[lepBpie MONBITKM KiIacCUPUKAUU XUMHUYECKUX dyieMeHTOB. [lonstue o rpymnmax
CXOAHBIX 3neMeHTOB. Ilepuogmueckuii 3akon [I. M. MenneneeBa. Ilepmomuueckas Tabiuma
XUMUYECKHX AJIEMEHTOB. ['pynmbl 1 iepuoabl. Kopomxuii u OIUHHbIL 8apUAHMbL NEPUOOUYECKOLL
mabauysl. 3HAYCHUE MePUOUIecKoro 3akoHa. XKu3up u gestensHocts [. . Menaeneena.

Ctpoenne aroma. CocTaB aTOMHBIX siAep. OnekTpoHbl. HM3orombel. CrtpoeHue
QJIGKTPOHHBIX 000JI0YeK aToMOB TepBbiXx 20 3JIeMEHTOB mnepuoandeckoir cuctemsl [ U.
Meuneneesa.

JlaGopaTopHbIe ONBITHI.

B3anmopeiicTBre ruipoKkcuia HMHKA C paCTBOPAMU KUCIIOT U LIEI0YEH.

Tema 8. Ctpoenne BemecTB. XumMuieckas cBsizb (12 4)

DNEeKTPOOTPULIATETLHOCTh XUMHUYECKUX 3JIeMEHTOB. (OCHOBHBIC BHJBI XHUMHUYECKOM
CBSI3M: KOBAJIGHTHAs HETOJISIpHAs, KO-BaJICHTHAs MOJISpHAas, MOHHAsA. BaJeHTHOCTh 3JIEMEHTOB B
CBeTe 2JIEKTpOHHOU Teopuu. CreneHb okucieHus. [IpaBuiia onpeneneHus: CTENeHn OKUCICHUS
31eMeHTOB. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIC PEAKIIHH.

Kpucrannndeckue permeTku: MOHHAs, aTOMHash M MoJieKyJispHas. Kpucraminueckue u
amop(HbIe BEeleCTBA. 3aBUCUMOCTh CBOWCTB BEIIECTB OT TUIIOB KPUCTAIIMUECKUX PELIETOK.

JdemoHcTpaumnu.

O3HakOMJICHHE C MOJENSMHU KPUCTAUIMYECKHX PEIIETOK KOBAJICHTHBIX U HOHHBIX
COCIMHECHUM.

ConocraBnenne (U3NKO-XMMHUYECKUX CBOMCTB COEIUHEHHH C KOBaJCHTHBIMU U
WOHHBIMH CBSI3SIMHU.

JlabopaTopHbie ONBITHI

CocraBnenue wMojaened MOJIEKYJ W KPUCTALUIOB BEHIECTB C PA3JIMYHBIM  BUIOM
XUMHYECKHX CBSI3EH.

Tema 9. llopTpeTHas rajiepesi BeJIMKMX XUMHKOB (6 1)

[ToBTOpeHne MaTepuana 8 kiacca

Tema 10. YueOHble 3xckypcnu (4 u)

3akiouenue (2 4)

Pemenue tectoB OI'D

Pe3yabTaThl 0CBOEHUS Y4eOHOr0 npeamMera « XuMusi».
N3yueHne XuMUHM B OCHOBHOHM IIKOJIE JA€T BO3MOXHOCTb JIOCTUYb CIEIYIOLIUX
pe3yJabTaTOB B HAIIPABJIECHUHU JIMYHOCTHOTO Pa3BUTHUS:

1. BOCIIUTaHUE POCCUMCKOM I'pa)kTaHCKOW MJAEHTHUYHOCTH: MAaTpUOTH3MA, JIIOOBU U
yBakeHHIO K OTedecTBy, YyBCTBa TOPJOCTH 3a CBOIO POIuMHY, 32 POCCHHCKYI0 XMMHYECKYIO
HayKy;

2. (dbopMHpOBaHUE LEITOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY

YPOBHIO Pa3BUTHS HAyKH U OOIIECTBEHHOW MPAKTHKH, a TaKKe COLUATBHOMY, KYIbTYPHOMY,
SI3BIKOBOMY H [yXOBHOMY MHOTOOOpa3Hi0 COBPEMEHHOTO MHUPA;

3. dbopMUpOBaHHE OTBETCTBEHHOTO OTHOIICHHWS K YyUY€HHUIO, TOTOBHOCTH U
CITOCOOHOCTH K CaMOpPa3BUTHIO M CaMOOOpPa30BaHWIO HA OCHOBE MOTHBAIIUU K OOYYEHUIO U
MO3HAHUIO, BBIOOPY MpoduiIbHOr0 00pa3oBaHUs Ha OCHOBE WH(GOpPMAIMKA O CYIIECTBYIOIIUX
npodeccusix U JUYHBIX NPOPECCHOHATBHBIX MPEANOUYTEHUI, OCO3HAHHOMY IOCTPOCHHIO
WHAWBUAYATbHONH 00pa30BaTeNIbHON TPAaGKTOPHUH C YYETOM YCTOWUYMBBIX TO3HABATEIBHBIX
UHTEPECOB;

4. dbopMUpOBaHHEe KOMMYHHKATUBHOW KOMIIETEHTHOCTH B 00pa3oBaTeNbHOM,
OOIIECTBEHHO  TIOJIC3HOW, Y4YeOHO-MCCIIEAOBATEIBCKOW, TBOPYSCKOM W  JPYrHMX  BHUAAX
JeSITEIIbHOCTH;

5. (dbopMHpoBaHUE TTOHUMAHUS IIEHHOCTH 3/I0pOBOTO M 0€301acHOro o0pasa KH3HH;
YCBOGHHE TMpaBWJI WHAMBUAYAIBHOTO W  KOJUIGKTMBHOIO 0O€30MacHOro TIOBEJACHHUS B
YpE3BBIYANHBIX CUTYAIUAX, YITPOKAIOIIUX )KU3HU U 3I0POBbIO JIFOACH;



6. dbopMHUpOBaHKHE TO3HABATEIBHOW M WH()OPMAIMOHHOW KYJIBTYpPbHI, B TOM YHCIIC
Pa3BUTHC HABBIKOB CaMOCTOSITEIILHOU pa60T1>1 C y‘ICGHLIMI/I HOCO6I/I$IMI/I, KHUTaMU, DTOCTYIIHbIMUA
MHCTPYMEHTAMH U TEXHUYECKUMU CPEACTBAMHU UH(POPMAIIMOHHBIX TEXHOJIOTUH;

7. (¢opMHpOBaHHE OCHOB 3KOJOTMYECKOIO CO3HAHHWS HA OCHOBE MPU3HAHUA
LEHHOCTU XHM3HU BO BCeX €€ MPOSBICHUSX U HEOOXOJUMOCTH OTBETCTBEHHOIO, OEpekHOTO
OTHOULIEHUS K OKPYKAIOILIEH Cpelie;

8. pa3BUTHE TOTOBHOCTM K PEIICHUIO TBOPYECKUX 3a/ad, YMEHHUS HaXOIUTh
aJICKBaTHBIE CIIOCOOBI TOBEJCHHMS M B3aUMOJCHCTBUS C MapTHEpaMH BO BpeMs y4eOHOH u
BHEYUYEOHOU JesATeNbHOCTH, CIOCOOHOCTH OLIEHUBATh MPOOJEMHBbIE CHUTYallMd M OINEPaTHBHO
MNPpUHHUMAaTh OTBCTCTBCHHBLIC PCHICHUA B PAa3IMYHbIX HNPOAYKTHUBHBIX BHIAAX ACATCIBHOCTHU
(yueOHasi TOMCKOBO-HMCCIIEI0BATEIbCKAsA, KIyOHAas!, MPOEKTHAs!, KPYKKOBasi U T. II. )

MeTanpeaMeTHBIMHU pe3yJIbTaTaMU OCBOEHHUS OCHOBHOM 00pa3oBaTesIbHOM MPOTrpaMMBbI
OCHOBHOT0 00111eT0 00pa30BaHusl SBISIOTCS:

1. OBJIQJICHUE HABBIKAMH CaMOCTOSITEIBHOTO TPUOOPETEHHs] HOBBIX 3HAHUH,
OpraHu3aluy y4eOHOH e TeIbHOCTH, IOUCKA CPEACTB €€ OCYIIECTBICHNUS;
2. yYMEHUE IUIaHUPOBATh IIyTH JOCTH)KECHHs LEJIEH Ha OCHOBE CaMOCTOSTEIIBHOIO

aHaJu3a yCJIOBUN U CPEACTB UX JOCTUKEHHUS, BBIIENATh albTEPHATUBHBIE CLIOCOOBI TOCTHXKEHUS
nenu W BBIOMparTh Hawmbosiee APQPEKTUBHBIN CIMOCOO, OCYIICCTBISATH IO3HABATCIBHYIO
pedeKcuto B OTHOLIEHNH IEHCTBHI IO PELIEHNIO yUeOHBIX U I103HABAaTEIbHbIX 3ajau.

3. YMEHHE TOHMMATh IMpOoOJIEMYy, CTaBUTh BOIPOCHI, BBIABUIATh TMIOTE3Y, JaBaThb
olpesieieHue IMOHATUAM, KiaccuuUuupoBaTh, CTPYKTYpUpOBaTh MaTepuall, IPOBOAUTH
OKCIEPUMEHTHI, aPTYMEHTHPOBAaTh COOCTBEHHYIO MO3HIHMIO, (OPMYIHPOBATH BBIBOABI U
3aKJIFOYEHUS;

4. YMEHUE COOTHOCUTb CBOM JIEWCTBHS C IUIAHUPYEMBIMH PE3YyJIBTATAMH,
OCYLIECTBIIATH KOHTPOJIb CBOEH AEATEIbHOCTH B IIPOLIECCE JOCTHKEHUS PE3YJIbTATa, ONPEAEIATh
CIoCcoObI IEUCTBUN B paMKax NpPEUIOKEHHBIX YCIOBUM M TpeOOBaHUIl, KOPPEKTUPOBATh CBOU
JEHCTBHS B COOTBETCTBUM C U3MEHSIOILEHCS CUTYalueH;

5. (dopMUpOBaHHE U pa3BUTHE KOMIIETEHTHOCTM B 00JACTHM HCHOJIb30BaHUS
UHCTPYMEHTOB M TEXHHUYECKUX CPEACTB HMH(OPMAIMOHHBIX TEXHOJOIMH (KOMIBIOTEPOB U
POTPaMMHOTO OOecrieueHus) Kak MHCTPYMEHTAJIbHO OCHOBBI Pa3BUTHS KOMMYHUKAaTHBHBIX U
MO3HABATENbHBIX YHUBEPCAIBHBIX YUEOHBIX I€HCTBU;

6. YMCHHUEC CO30aBaThb, IPUMCHATH U Hp606pa30BBIBaTI> 3HaK U CUMBOJIbI, MOJCIN U
CXEMbI UIsl PCIICHUA y‘le6H]':>IX H IIO3HABAaTCJIbHBIX 3a1a4,
7. YMCHHUEC U3BJICKATH I/IH(bOpMaHI/II-O M3 pa3IMYHbIX UCTOYHHUKOB (BKJ’IIO‘I&?I cpeacTBa

MaccoBo HMHGpOpMalMK, KOMIIAKT-AUCKM Yy4yeOHOro Ha3HadyeHus, pecypchl VHTepHera),
CBOOOHO MOJIB30BATHCA CIIPABOYHOM JIUTEPATYPOIl, B TOM YHCIIE U HA JIEKTPOHHBIX HOCUTEISX,
co0uTr0/1aTh HOPMBI HH(POPMALIMOHHOM N30UPATEILHOCTH, STHKH;

8. YMEHHE Ha MPAKTUKE I0JIb30BaTbCsl OCHOBHBIMH JIOTUYECKUMH IpHUEMaMH,
MeTO1aMu HaOJII0IeHUs, MOAETHPOBAaHUS, OOBSICHEHUS, peIlieH!s TPo0IeM, IPOTHO3UPOBAHUS U
ap.;

9. YMEHHME OpPraHM30BBIBATH CBOIO XU3Hb B COOTBETCTBUU C IPEICTaBICHUSIMH O
3/10pOBOM 00pa3e KU3HH, NpaBax U 00A3aHHOCTSX T'PakJaHUWHA, IEHHOCTAX OBITUS, KyJIbTYPbl U
COLIMAJILHOTO B3aUMOJICHCTBUS;

10. YMEHHUE BBINOJHATh MO3HABATEIbHBIE M MPAKTUYECKHE 3alaHUsSI, B TOM YHUCIE
MIPOEKTHBIE;
1. YMEHHE CaMOCTOSITEIbHO W apryMEHTHPOBAHHO OIEHMBATh CBOMW JIEUCTBUS U

JeMCTBUSL OAHOKJIACCHUKOB, COZEp)KAaTeNbHO OOOCHOBBIBAs NMPABHIIBHOCTh MU OIIMOOYHOCTH
pe3ynbTaTa U crnoco0a JeiCcTBHs, aJeKBAaTHO OLEHUBAaTh OOBEKTUBHYIO TPYIHOCTh KaK MeEpy
(baKTHUECKOro WM IPEaNojaraeMoro pacxoja pecypcoB Ha pelIeHHE 33Jaud, a TaKKe CBOU
BO3MOXXHOCTH B JIOCTHKEHUU 1I€JTU OINPEIETICHHON CII0KHOCTH;

12.  ymeHue paboTarb B rpymie — 3pPEeKTUBHO COTPYIHUYATh U B3aMMOIEHCTBOBATh
Ha OCHOBE KOOPAMHALIMU PA3IUYHbIX MO3UIHMHI U BbIpaOOTKE OOIIETO PElIeHUsI B COBMECTHOM
NeSITeIbHOCTH; CIyLIaTh NapTHepa, (OopMylupoBaTb M apryMEHTHpPOBAaTb CBOE MHEHHE,
KOPPEKTHO OTCTauMBaTh CBOIO IMO3UIMI0 U KOOPIMHUPOBATH €€ C MO3UIUU MapTHEPOB, B TOM
YHCiIe B CUTYAIlMM CTOJIKHOBEHHUS MHTEPECOB; NMPOAYKTUBHO pa3peliarb KOHQIUKTH HA OCHOBE



ydyeTa HHTEPECOB M IO3MIMHM BCEX €ro YYAaCTHHKOB, IIOMCKA M OLEHKH AJIbTEPHATUBHBIX
Croco00B pa3penieHus: KOHQIHKTOB.
IIpeamMeTHbIMHU pe3yabTaTaMu OocBoeHUs OCHOBHOH 00pa30BaTENIbHOW MPOrpaMMbI
OCHOBHOTO 00IIIer0 00pa30BaHUsl SIBISIOTCS:

1. (dopMHpoBaHUE [EPBOHAYAIbHBIX CHCTEMAaTU3MPOBAHHBIX IPEICTaBICHUN O
BEUIECTBAX, WX [PEBpAIlEHUAX U IMPAKTUYECKOM IPUMEHEHHUH; OBJIAJICHUE MOHITUHHBIM
anmnapaTroM U CUMBOJIMYECKUM SI3bIKOM XUMUU;

2. OCO3HAHHE OOBEKTUBHO 3HAYUMOCTH OCHOB XMMHYECKOW HAyKHM KaK OOJIACTH
COBPEMEHHOI'0 €CTECTBO3HAHMS, XUMUYECKUX NPEBPALEHUN OPraHMYECKUX U HEOPraHMYECKHX
BEIIECTB KAaK OCHOBBI MHOTHX SIBIICHHM JKMBOM ¥ HEXUBOW TNPHUPOIBI, YriryOneHue
IIPEJICTAaBICHUNA O MATEPUAIBHOM €IMHCTBE MUPA;

3. OBJIA/ICHUE OCHOBAaMH XMMHUYECKON IPaMOTHOCTHU: CIIOCOOHOCTBIO aHATU3UPOBATH
U OOBEKTUBHO OLIEHUBATh )KU3HEHHBIE CUTYALMH, CBA3aHHbIE C XUMHUEH, HaBbIKaMU O€3011aCHOTO
oOpallleHus ¢ BEIIECTBAMHU, UCIIOJIb3yEMbIMU B TIOBCETHEBHOM KM3HU; YMEHUEM aHAIN3UPOBATh
U IUIAHUPOBAaTh SKOJIOIMYECKH Oe30MacHOe IOBEIEHUE B LENAX COepexeHHs 310pOBbsS U
OKpYXaroIlei Cpebl;

4. (dbopMHpoBaHHE YMEHUH YCTaHABIMBATh CBSI3U MEXJy PEaJbHO HaOIII0IaeMbIMU
XUMHUYECKUMH SIBJICHUSIMU U MPOLIECCAMU, IPOUCXOSAIIUMUA B MUKPOMHUPE, OOBSICHITh IPUUUHBI
MHOrooOpas3usi BELIeCTB, 3aBUCHUMOCTb HX CBOWCTB OT COCTaBa M CTPOEHMs, a TaKKke
3aBUCUMOCTb IPUMEHEHUS BEIIECTB OT UX CBOWCTB;

5. nproOpeTeHNs ONbITa UCIOIb30BAHUS PA3IMYHBIX METO/OB M3YUYEHHUs BEIECTB;
HAOJII0JIEHUS 32 UX IPEBPAIICHUSIMHU NIPU IPOBEJCHUH HECIOKHBIX XUMHUECKUX IKCIEPUMEHTOB
C MCITI0JIb30BaHUEM JIAOOPATOPHOro 000py10BaHUs U TPHUOOPOB;

6. YMEHHE OKa3bIBaTh IEPBYIO IOMOIIL IPH OTPABICHHSX, OKOTaX W JAPYTHX
TpaBMax, CBS3aHHBIX C BEIIECTBAMH U JIAOOPATOPHBIM 000PYJOBaHHEM;
7. OBIIQJICHUE TpHEMaMu paboThl ¢ HH(OpMAIMeld XHUMHUYECKOTO COACpIKaHU,

MIPEACTaBICHHOW B pa3HO ¢opMme (B BuIe TekcTa, Gopmys, rpaduKoB, TAOJIMYHBIX JTaHHBIX,
cxeMm, potorpaduii u ap.)

8. CO3JIaHUE OCHOBBI JIJIsl (POPMHUPOBAHUSI MHTEPECA K PACIIMPECHUIO U YTIYOJICHHIO
XUMHYECKHX 3HAHWW M BHIOOpA XMMHUU KaK MPOQHUIBLHOTO MpeaAMEeTa MPH MEPexojie Ha CTYIEHb
cpeaHero (monHoro) ooOmiero oOpa3oBaHus, a B JalbHEHIIeM M B KauyecTBe cgepbl CBOE
MpoeCCHOHAIBHON JEATEIHHOCTH,

9. (dopMHpOBaHUE TpPENCTaBIECHUI O 3HAYEHUHM XUMHUYECKOW HAyKH B pEIIECHUH
COBPEMEHHBIX HKOJIOTHYECKUX IMPOOJIeM, B TOM YHCJIE B TPEAOTBPAIICHUH TEXHOTEHHBIX W
HKOJIOTHUECKUX KaTacTpod.

B coorBerctBun ¢ pexomenpaumsmu nuceMa AY JIIIO XMAO - IOrper «MPO»
«VMHCTPYKTUBHO-METOAUYECKOE IIMCbMO 00 opranuzamuu o0pa3oBaTeabHOU
JeSTEIbHOCTH B 0OO0IIe00pa30BaTeIbHBIX OpraHu3alusX XaHTbl-MaHCHIICKOrO aBTOHOMHOTO
okpyra — Orper B 2020-2021 ywyeOHom roay» B 2020-2021 yuyeGHOM rojay mnpu H3y4E€HUU
npenMera «XuMus» B 9 Kiacce NpeIycMOTpPeHO 3 yaca Ha OpraHu3alMio MOBTOPEHHUS
comepxaHusi 00pa3oBaHHs, OCBOeHHOro oOyvaronumucs B 2019-2020 yueGHOM Tromy B
YCIOBUSAX JTUCTAaHLUUMOHHOTO oOyueHMs mo TemaM «llepuonnmyeckuil 3akoH M NepHoAHYECKas
cucrteMa XMMHuecKux diemeHToB J[M. MenneneeBa B CBeTe€ TEOpPUHM CTPOCHMSI aTOMA.
Xumnueckas cBa3b. CTpoeHue BemecTBa. THUIBI KPUCTAIIIMYECKUX PEIIETOK» M « XUMHUYECKUE
CBOICTBa OKCHJOB, KMCIIOT, OCHOBAaHUH, COJIEH. PacdeTsl MO0 XMMMUECKUM ypaBHEHUSAM.

Copaeprxanue yueOHOr0 npeaMera, Kypca
XUMMUA (9 kaace)
24 B Hen./70 u B rog
IToBTOpPEHUE 0OCHOBHBIX BONPOCOB Kypca 8 kiaacca (4 u)
[lepnonnueckuil 3aKkOH M IEpUOAMYECKAs CHCTEMAa XWUMHYecKuXx anemeHTtoB JI.1.
Menneneena B CBETE TEOPUHU CTPOEHUs aToma.



Xumuueckass  cBsizb.  Ctpoenwe  BemiectBa.  Tumbl — Kpucramimyeckux — peIIeTOK.
XUMHYECKUE CBOMCTBAa OKCHUIOB, KHCIOT. OcHOBaHMii, cojie. PacdyeThl mo XUMHYECKUM
YPaBHEHUSM.

KonTtpouabsHnas pa6ora Ne 1 1o 0CHOBHBIM BOIIpOCaM XMMHH &8 Kjiacca.

Tema 1.Muorooopasue xumnueckux peakuuia (15 u)

Knaccuukanus XMUMHYECKUX peaKkIuil: peakuy COeTMHEHUS, PA3JI0KEHHsI, 3aMEIICHNUS,
oOMeHa. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE  peakuuu. OKuciurenb, BOCCTAaHOBHUTEIb,
IPOLECCHl OKUCIEHHS U BOCCTaHOBJIEHMsS. (CoOCTaBI€HME YPAaBHEHUW OKUCIMTEIBHO -
BOCCTaHOBUTEJIbHBIX PEAKIMI C OMOIIBI0 METO/1a JIEKTPOHHOT0 OaaHca.

TernoBbie 3((}eKThl XUMHUECKUX peakIuid. DK30TEPMUUYECKHE U HHIOTEPMHUYECKHE
peakunu. TepMOXUMHUUECKUE YpaBHEHUS. PacyeTsl IO TEpPMOXUMUYECKUM YPABHEHUSM.

CkopocTh XMMHMUECKHUX peakuuid. DaxkTopbl, BIHAIOIIAE HA CKOPOCTh XUMHUYECKTX
peakuuil. [lepBoHavasibHOE NIPEACTABICHHUE O KATAJIN3E.

Oo6parumeie peakunu. [ToHsTHE O XMMUYECKOM PaBHOBECHH.

XHWMHMUYECKUE PEAKLIHUHU B BOJHBIX PACTBOpAX. JJIEKTPOJUTHI U HEINEKTPOIUTHL. VOHBIL.
Karnons! u annoHsl. ['uapaTHas Teopust pacTBOPOB. DJIEKTPOIUTUYECKAST JTUCCOLMALINS KUCIIOT,
ocHOBaHUN M cosieid. Cnalble W cuiibHbIe AMeKTponuThl. CreneHs aucconuanuu. CreneHb
quccouuanuu. Peaknuym MOHHOTO oOMeHa. YCIOBHS TEUYEHMsI peakluid MOHHOro oOMEeHa /10
KOHIIAa. XUMHUYECKHE CBOICTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX COEIMHEHHIl B CBETE
IPEJICTAaBICHUA 00 AIIEKTPOJIMTUYECKONW JUCCOLMALUU U OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuui. [lonsaTre o TuapOIN3€E CONEH.

JdemoHcTpaumnu:

[IpuMepsl 3K30- ¥ SHIOTEPMHUYECKUX PEAKIIUI.

B3anmopeiictBue NMHKAa € COJNSHOM M YKCYCHOM KHMCIOTOW. B3saumonerncrue
rPaHyJIUPOBAHHOTO IIMHKA U IUHKOBOMW IMBUIH C COJISTHOM KUCIOTOM.

Bsaumoneiicteue oxkcuna meau (II) ¢ cepHoil kucaoTON pa3HOM KOHIEHTpALUu MpU
pa3HbIX TEMIEpATypax.

I'openue yris B KOHIEHTPUPOBAHHOM a30THOW KUCJIOTE.

['openue cepbl B paciuiaBiI€HHOM ceuTpe.

HcnpiTanne pacTBOPOB BEUIECTB HA AIEKTPUUYECKYIO IIPOBOAUMOCTb.

JIBM>KEHHE NOHOB B AJIEKTPUYECKOM IIOJIE.

IIpakTnueckas padora Ne 1 «/M3ydyeHue BAMSHMS yCIOBUM NMPOBENEHUS XUMHUYECKOU
pEaKIuy Ha €€ CKOPOCTbY.

IIpakTnueckas padora Ne 2 «PemieHue s3xciepyuMeHTalbHbIX 33/1a4 110 Teme «CBoiicTBa
KHCJIOT, OCHOBAHUH U COJIEN KAK JIEKTPOJIUTOBY.

Kontpoabnasi padora Ne 2 no temam «Kiaccupukanus XuMUYECKUX peakuui» H
«INEKTPOIIUTUYECKAS TUCCOLMALIHSD.

Tema 2. Muorooopa3sue Bemects (39 u)

Hewmerannsl. Tasnorensl. IlomokeHne B NEPUOAMYECKON CUCTEME XMMHMUYECKHX
JJIEMEHTOB, CTpoeHHe ux aToMoB. Haxoxaenue B mpupozge. dusnmueckue U XUMHYECKHE
CBOMCTBa rajoreHoB. [lodyuyeHne W NpHUMEHEHUE TrajoreHoB.  Xiuop. Pusznueckue Hu
XUMHYECKHE CBOMcTBa xyopa. [Ipumenenne xisopa. XmopoBomopoa. Pusznueckne CBOMCTBA.
ITonyuenne. ConsgHHas kucinora u e€ coinu. KadecTBeHHas peakuus Ha XJIOPHI-HOHBI.
PacnioznaBanue Xja0pua0B, OpoMHI0B, HOIAHIOB.

Kucnopon u cepa. [lonoxenne kucinopoaa u cepsl B [ICXDI, cTpoeHne nx aToMoB.
Cepa. Amnorponus cepsl. dusnyeckne U XUMHYECKUE cBOMcTBA. HaxoxzaeHue B mpupone.
IIpumenenne cepol. CepoBomopon. CepoBoIopoAHas KHCIOTa M ee cosnd. KaudecTBeHHas
peaknus Ha cynabdun-uonel. Oxcun cepwsl (IV). ®Ouszmyeckne M XUMHUYECKHE CBOWMCTBA.
[Tpumenenne. CepHucras Kuciota M ee coiu. KauecTBeHHas peakius Ha CyJIb(UT-HOHBL
Okcunx ceppr  (VI). Cepnas kuciota. XHWMHYECKHE CBOWCTBA pa30aBICHHOW U
KOHIIGHTPUPOBAHHOW cepHOM KucioThl. KadecTBeHHass peakiuus Ha CyJib(aT-HOHBL
XUMUYECKHE PEeaKINH, JIeXkKalllle B OCHOBE MOJTYUYEHHs] CEPHON KHUCIOTHI B IPOMBIIUIEHHOCTH.
IIpuMeHeHne cepHOMN KUCTIOTBI.

A3zot u docdop. ITonoxenue azora u docdopa B [ICXI, cTpoeHne nux atoMoB. A30T,
¢u3nyeckue M XUMHMUYECKHE CBOMCTBa, MoiydeHHe U TIpuMeHeHue. KpyroBopoT aszora B



npupoje. AMMuUak: (pu3nueckue U XMMUYECKHE CBOMCTBa, MoiyyeHHe U npumeHenue. Comau
aMMOHHA. A30THasg KUCIOTa U ee cBolcTBa. OKHUCINUTEIbHBIE CBOMCTBA a30THOM KHCIOTHI.
[TomyueHue a30THOM KUCIOTHI B J1aOOpaTOpuM. XHUMHUUYECKUE DPEAKLUH, JIEXKAIIHNE B OCHOBE
IIOJIyYE€HHUsI a30THON KHCJIOTHI B NMPOMBINUIEHHOCTU. [IpumMeHenue azoTHoi kucioTsl. Coau
a30THOM KHMCJIOTHI M UX NIPUMEHEHHUE. A30THbIE y100pEHHUS.

®ocdop. Amnorponus ¢dochopa. Pusznveckue U XUMHUUECKUE CBOicTBa (ocdopa.
Oxkcun pochopa (V). Oprodocdopras kuciora u ee coin. DocdopHbie y100peHus.

VYrinepon u kpemuuid. [lonoxenue yriaepona u kpemuus B [ICX3, ctpoenne nux aToMoB.
Yrauepon. Amrorponus yriaepoxa. PusMdyecKMe W XMMHUYECKHE CBOMCTBA  yriepoza.
AncopOumsi.  YrapHelii ra3, cBoWCTBa M (pU3HONOTHYECKOE JEHCTBHE HA OpTaHU3M.
VYraekucnslii ra3. YrojapHas KUCIOTa U ee cou. KauecTBeHHble peakliuu Ha KapOOHAT-HOHBI.
KpyroBopot yrinepozaa B npupoze. OpraHndeckue COeAMHEHUs! yIiepoaa.

Kpemunii. Oxcupn kpemuus (4). Kpemuueas kuciota u ee coid. Cmekno. Llemenm.

Meramnbl.  [lonoxkenue wertawmoB B [ICXD JI.M.MengeneeBa, CTpoeHHE HX
aToMOB. Metamunueckas cBa3b. PU3NYECKHE CBONCTBA METAJIOB. Psil akTHBHOCTH METAJIIOB.
Xumuueckue cBoiicTBa MeTtaimioB. OOmme cnocoObl moiydeHus wmetamuioB. CruiaBbl
MetayioB.  Illesnounsie metamnbl. I[loslojkeHHME MIENIOYHBIX METAUIOB B IEPUOAUYECKOU
CUCTEME, CTPOCHHUE UX aTOMOB. Haxoxzaenue B npupoje. Maruuii 1 KaJbIiMi, UX Ba)KHEUIINE
coenHeHus. JKecTKoCTh BOJIbI M CIIOCOOBI €€ YCTPaHSHHUS.

Amomunuii. [lonoxenue alfOMUHNS B IEPUOAUYECKOM CUCTEME, CTPOEHHUE €ro aToMa.
Haxoxxnenue B nmpupoje. @usnueckue U XMMHUYECKHE CBOWCTBA aTIOMHUHHUSA. AMGMOTEPHOCTD
OKCH/Ia U TUJIPOKCH]IA AJIFOMUHUS.

Keneso. Ilonoxenue xene3a B  IMEPUOAUYECKOM CHCTEME, CTPOEHHUE  €r0
atoma. Haxoxxnenue B npupone. Pusnyeckue 1 XUMUYECKHE CBOWCTBA Xkee3a. BaxHeimme
COEIMHEHUS XKele3a: OKCUAbIL, THApoKkcubl U comu xenes3a (II) u xenesa (II). KauectBenusle
peaxkiuy Ha UOHBI.

JdeMoHcTpanum:

®Pu3nyecKue CBOMCTBA TAJIOT€HOB.

[TosrydeHune X10poBOIOPOIA U PACTBOPEHUE €TO B BOJIE.

AmnotponHbie Moaudukamuu cepbl. OOpa3ibl IPUPOIHBIX CYJIb(QHIIOB U CYJIb(ATOB.

[Tomyyenne ammmaka M €ro pacTBopeHne B Boje. (O3HaKOMIIEHHE C
oOpa3uamMu NPUPOAHBIX HUTPATOB, pocdaTroB

Mozenu KpHCTaIIMUECKUX PEETOK anMasza U rpadura. 3HaAKOMCTBO C 0OpasLamu
MIPUPOIHBIX KApOOHATOB U CHUIIMKATOB

3HaKOMCTBO ¢ OOpa3llaMH  Ba)KHEHIIWX COEJMHEHUH HaTpus, Kajus, MPUPOAHBIX

COCIMHEHUM KaJblus, PyJaMHU XKelesa, COCIMHEHUSMHU aIIOMHHMS.  B3ammopneicreue
LIECJIOYHBIX, IIEJOYHO3EMENIBHBIX METANIOB W AJIIOMHMHMs C BoJoW. (CkuraHwe »enesa B
KHCIJIOPOJIE U XJIOPE.

IIpakTnyeckas padora 3. «[lomyueHue CoNSIHON KUCIOTHI U U3YUEHHE €€ CBOWCTBY.

IIpakTnueckas padora 4. Pemenue sxcriepuMeHTaIbHBIX 3a7a4 o TeMe « Kucnopon u
cepa»

IIpakTnueckas padora 5.IlonyyeHre amMmMuaka u U3y4€HUE €r0 CBOWCTB.

IIpakTnueckas padora 6. Ilonyuenue okcuna yriepona (IV) mzydeHnue ero cBOMCTB.
Pacno3naBanue kapOOHATOB.

IIpakTnyeckas padora 7. Pemenne skcriepuMEHTAIBHBIX 3a/1a4 110 TeMe « Merasuibl u
UX COCTMHEHUSD)

KountpoabsHnas padora Ne 3 no reme «Hemeramiby.

KonTtpoabnas pa6ora Ne 4 o reme «MeTamibny

Tema 3.Kpatkuii 0630p BaxkHelIIMX Oprannveckux Bemects (12 4)

IIpeamer opranmdeckod xumuu. HeopraHnueckne M OpraHUYECKHE COEAUHEHUS.
VYraepon — ocHoBa xHu3HU Ha 3emiie. OCOOEHHOCTH CTPOEHUS aTOMa YIiIepojia B OPraHuYeCKUX
COCIMHECHUSIX.

VYrnesopopoasl. IlpenensHble yrneBomopoasl. MeraH, 3TaH, IpolaH — IpocTeimune
MIPE/ICTaBUTENN TPEAENbHBIX YIIeBOA0poAOB. CTpyKTypHBIE (QOPMYJIBI YIJIEBOJAOPOIOB.
I'oMostornueckuii psj NpeAenbHbIX yriieBoAopoaoB. I'omonoru. dusnueckne U XUMMHUYECKHE



CBOWCTBA MpPEACNIbHBIX YIVIEBOAOPOAOB. Peaknuu ropeHuss u 3amenieHud. HaxoxneHue B
MPUPO/JIE MPEAETbHBIX YIIIEBOA0POA0B. [I[puMeHeHne MeTaHa.

HenpenenbHbie yrieBogopobl. ODTUICHOBBIM psAJl HENPEAEIbHBIX YIJIEBOJOPOIOB.
OtuineH. duznyeckrue ¥ XUMHYCCKUE CBOMCTBA STHJICHA.

ATETUICHOBBIN Pl HEMPEACIbHBIX YIIIEBOAOPOAOB. AlleTuiieH. CBOMCTBA alleTUIICHA.
IIpuMeHeHue aneTuieHa.

[IpousBogubie  yrieBomopoaoB. KpaTkwii 0030p OpraHMYECKUX  COCAMHEHUM:
OJTHOATOMHBIC CIHPTHI, KApOOHOBBIC KHUCJIOTHI, CIIOXKHBIE JQUPBI, KHUPBI, YTICBOJBI,
AMUHOKHCIIOTBI, OeJKu. Posib O€KOB B Opranusme.

[lonsiTie O BBICOKOMOJIEKYJIAPHBIX BemiecTBax. CTpyKTypa MOJIMMEPOB: MOHOMEp,
MOJUMEp, CTPYKTYPHOE 3BE€HO, CTENEHb mnojJuMmepu3anuu. I[loausTuiieH, MOIUIpPONUIEH,
MTOJIMBUHUJIXJIOPHU/IL.

JdemoHcTpanuu:

Mopgenu MOJIEKYJ  OpraHHYECKUMX CcOoeauHEeHU. ['opeHuwe yrieBolopoJoB U
oOHapy)XeHHE MPOAYKTOB HX TopeHHs. KauyecTBeHHas peakuuss Ha dSTuieH. [lomydeHue
JTHUJICHA.

PacTBOpeHue 3TUsI0BOrO ciupTa B Bojie. PacTBoOpeHue riuiepruHa B BOJE.

[Tonyyenue u CBOMCTBAa YKCYCHOM KHUCHOTHL. McciienoBaHME CBOWCTB KHPOB:
PacTBOPUMOCTH B BOJIE U OPTaHUYECKUX PACTBOPUTEIIAX.
KauecTBenHble peakiiny Ha IIIFOKO3Y U KpaxMall.
OzHakomyieHHME ¢ oOpasmamMu M3JSIHA W3  TOJMATHIICHA, TOJUIIPOIHIICHA,
MOJIMBUHUJIXJIOPU/IA.
HToroBasi KOHTPoOJIbHAA PadoTa 3a Kypc XUMHUH 9 Kiacca

MexnpeaMmeTHbIe CBSI3H

Peanuszanus MexnpeaIMeTHBIX CBs3€il IPU U3yUYEHUU XUMHUH B 9 Kilacce OCYLIECTBIISETCS
yepe3 HCMOJb30BaHUE Kak OOIIMX €CTECTBEHHO-HAYYHBIX IIOHATHH, TaK U TIOHSATHH,
SABJIAIOIINXCA CUCTCMHBIMU IJIA OTACIIBHBIX HpeILMCTOB GCTGCTBGHHO-HayLIHOFO IUKJIA.

OOmue ecTeCTBeHHO-HAyYHbIC IIOHATHUS: HAyYHBIA (akKT, TUIIOTE3a, 3aKOH, TEOpPHS,
aHaius, CUHTE3, KITacCU(UKALIUS, IIEPUOANYHOCTD, HaOJII0JIcHUE, OKCIIEPUMEHT,
MOJIETTUPOBAHUE, U3MEPEHUE, MOIEIb, SIBJICHHE, TAPHUKOBBIN dPPEKT, TEXHOIOTHS, MAaTEPUAIIHI.

®dusuka: Marepus, aToM, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIWJ, HW30TOIIbI,
PaIMOAaKTUBHOCTb, MOJIEKYJa, JJIEKTPUYECKUN 3apsl, NPOBOJAHUKH, IIOJYIIPOBOJHUKH,
TUAJICKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TENO, 00BEM, arperarHoe COCTOSIHHUE BEIIECTBa, ras,
pacTBOp, pacTBOPUMOCTb, KpHUCTAJUIMUECKas pEMIETKa, CIJaBbl, (U3UUECKHUE BEIMYUHBI,
€IMHUIIBI U3MEPEHUS, KOCMUYECKOE TIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢orocunres, npixanue, 6mocdepa, F3KOCUCTEMa, MHUHEpAIbHBIE YAOOPEHUS,
MHKpOBJ'ICMeHTI)I, MaKpOBHeMeHTBI, IINTATCIIbHBIC BCIIICCTBA.

l'eorpadusa: armocdepa, ruapocdepa, MuUHEpalbl, TOpPHBIE TOPOJBI, TOJE3HBIE
HWCKOITIaeMBbIE, TOIIJINBO, BOAHBIE PECYPCHI.

BoinosiHeHne NnpakTHYECKUX PadoT

[Tpu mpoBeaeHNH MPAKTUYECKOM paOOTHI KAXK/IbIi €€ 3Tall BHITOIHACTCS 00y4aromUMUCS
¢ 3IIP BMecTe ¢ yuuTeneM W MoJ ero pykoBojaAcTBOM. Ha mocke 00s3aTeIbHO BBIBEITMBAIOTCS
MpaBUiia TEXHUKH O€30MacHOCTH, COOTBETCTBYIOIIME TaHHOMY BHUAY paloOThI, JaeTcs
IpaBWJIbHAsA 3amuch GopMyJ M yKa3blBaeTcs 1eNb IpoBeAeHus: paboTsl. [lpu HeoOxommmocTu
JaeTcsl BU3YaJIbHBIA alTOPUTM BBHIMIOTHEHHS 3aJaHUsl. OJTO CIOCOOCTBYET OCO3HAHUIO
06yanOHH/IMI/IC$I BBITIOJIHACMBIX HeﬁCTBHﬁ 1 IIOJIYUYEHHOTI'O pEe3yJjibTaTa.

KoHTpo/IbHO-N3MepHTeIbHbIE MATEPHAJBI 10 XMMHH

Jlnist opraHu3any MPOBEPKH, ydyeTa M KOHTPOJII 3HAHUI O0ydYaromuxcs MO MpeaMery
MPEyCMOTPEHBl KOHTPOJIbHBIE PA0OTHI, CAaMOCTOSITENIbHbIE PabOThI, 3a4eThl, MPAKTUYECKUE
paboTbl, TectupoBaHue. OTHUM U3 METOZOB KOHTPOJSI Pe3yIbTaTOB 00yUeHHUs] 00yYarOLINXCs ¢
3[IP sBnsieTcss METOA TMOJMBApPUATUBHOIO SKCIPECC-TECTUPOBAHUSA C KOHCTPYHPYEMBIMU
OoTBeTaMU. Ero oOTIMYMTENBHBIMH YEpPTaMM SBISIOTCA OIEPATUBHOCTb, BBICOKAs CTENEHb



WHAUBUAyaNIU3allMi 3HAHUN, CPaBHUTENILHO Majble 3aTpaThl BPEMEHH U TpyJAa Ha IMPOBEPKY
OTBETOB O0YYAIOIINXCS.

Jnst obyuatommxcs ¢ 3[IP Bo3MOkHO u3MeHeHHE (HOPMYJIUMPOBKH 3aJaHUN  Ha
«TIOILIarOBYIO, ajanrtauus IIpeIaraéMoro oOyuaromemMycs TECTOBOI'O
(KOHTPOJILHOOLIEHOYHOT0) MaTepuaja: HCIOJIb30BaHUE YCTHBIX U MHUCHMEHHBIX HHCTPYKIUH,
YOPOIICHUE UTHHHBIX CIIOKHBIX (POPMYIUPOBOK HHCTPYKIIUHA, PEIICHHE C OMIOPO Ha aJTOPUTM,
oOpa3zell, UCIOIb30BaHKE CITPABOYHON HH(OPMALIUH.

INDTAHUPYEMBIE  PE3VIJIbTATBI OCBOEHMA  VYEBHOI'O IIPEJMETA
«XUMUA» HA YPOBHE OCHOBHOI'O OBIIET'O ObPA30OBAHUA

B nenom pesynbratel ocBoeHust odydarommmucs ¢ 3[IP yueOHOro mpenmera «XuMus»
COBMAJIAIOT C pe3yJibTaTaMH paboueil mporpaMMbl OCHOBHOTO 001ero odpasosanus. Haubomnee
3HAUMMBIMHU SIBJISIFOTCSL:

JIMYHOCTHBIE PE3VIJIBTATHI:

MOTHUBAIMS K 00YUYEHUIO U LI€JICHAPABICHHOM [103HABATEIbHOMN 1€ TEbHOCTH;

YCTaHOBKAa Ha OCMBICIICHHE JIMYHOTO OIBbITa, HAOMIOAEHUM 32 XUMHUYECKUMH
9KCHEPUMEHTAMU;

OpHUEHTAIMs Ha MpaBWla UHIMBUIYAJbHOTO U KOJUIEKTUBHOI'O 0€30IaCHOIO MOBEACHUS
IPY B3aUMOJICHICTBUN C XUMUYECKUMM BEIIECTBAMH U COCIMHEHUSIMH;

IIPaKTUYEeCKOe U3ydeHue Npodeccuil U Tpyaa pasInyHOro poja, B TOM YHCJIE Ha OCHOBE
IPUMEHEHHS U3y4aeMOoro MpeAMETHOr0 3HaHUs (Harnpumep, 1a00paHT XUMHUYECKOI0 aHaJIN3a);

YBaXEHHE K TPYJly U pe3yJibTaTaM TPYAOBOM JIEATEIbHOCTH; TOTOBHOCTh K OCOZHAHHOMY
IOCTPOCHUIO  JaJibHEHMIIe  WMHAMBHUIYadbHOM  TpaeKTOpuuM o0oOpa3oBaHMs Ha  OCHOBE
OPUEHTHUPOBKH B MHUpE Tpodeccuii M Npo(ecCHOHANBHBIX NPEANOYTECHHH, yBaKUTEIHHOTO
OTHOILEHUS K TPYAY;

OCO3HAHME CBOETO MOBEAEHUS C TOYKH 3PEHUS ONACHOCTH WU 0€30I1aCHOCTU Ui ceds
WIN JJIS1 OKPY KaKoIUX;

OCHOBBI  JKOJIOTHYECKOW KyJIbTYpbl, COOTBETCTBYIOLEH COBPEMEHHOMY YPOBHIO
HKOJIOTUYECKOTO0  MBILIUIEHHUs, MpUOOpPETEeHHE OIbITa 3KOJIOIMYECKH OpPHUEHTHPOBAHHOM
PAKTUYECKOHN JESITEIbHOCTH B )KM3HEHHBIX CUTYAlIMSIX;

OCO3HAHME IOCIEACTBUI U HENpHUATHE BPEAHBIX MPUBBIUEK (YMOTPEOJICHHs aKOroJs,
HapKOTHKOB, KypeHHUsI) U UHBIX (popM Bpeaa uist pU3NYECKOro U ICUXUYECKOTO 310POBbSI;

IIPUHATHE PELICHUH B )XM3HEHHOW CHUTyallUM Ha OCHOBE IIEPEHOCA MOJYYEHHBIX B XOI€
00y4eHHs 3HAHUU B aKTyaJIbHYI0 CUTYaIUI0, BOCTIOIHATH Je(UIUT UHPOpMALINH;

TOTOBHOCTh OTOMpaTh W MCIIOJIB30BaTh HYXKHYIO HH(POPMALUIO B COOTBETCTBUU C
KOHTEKCTOM >KU3HEHHOM CUTYyallUH.

METAITPEJJMETHBIE PE3VYJIbTATBI

OBJ1ajieHNe YHUBEPCATbHBIMHM YUYeOHBIMH NO3HABATEIbHBIMHU 1€CTBUSIMM:

BBISIBIISITH TIPUYHHBI U CIIEICTBUS MPOCTHIX XUMHUYECKUX SBICHUH;

OCYILIECTBIISATh CpPAaBHEHHE, KIACCU(UKALMIO XMMHUYECKMX BEIIECTB IO 3aJaHHBIM
OCHOBaHUSIM U KPUTEPUSM JJIsl YKa3aHHBIX JIOTHYECKUX ONEPaLIUii;

CTPOUTH JIOTUYECKOE CYXACHHE II0CIE IPENBAPUTEILHOIO AaHAIN3a, BKIKOYAIOIIEE
YCTaHOBJICHHE MPUYUHHO-CIIEICTBEHHBIX CBS3€Eil;

BBIABIIATh  JePUIMTHI  UHPOPMALMM, JaHHBIX, HEOOXOAMMBIX JUIS  pELICHHUs
MOCTaBJICHHOW 3a/1auM; MpeoOpa3oBbIBaTh MHPOPMAIIMIO U3 OJHOTO BUIA B APYroul (Tabiuily B
TEKCT U 1Ip.);

CO3/1aBaTh, MPUMEHATh U NPeoOpa30oBbIBaTh 3HAKU U CHMBOJBI, MOJIEIH M CXEMBI IS
peleHns yueOHbIX U 03HaBaTeIbHbBIX 33Jau C MOMOIIBIO [1e1arora;

C MOMOUIbIO MEeJarora MpoOBOJUTh XUMHUYECKUN OIBIT, HECIOXKHBIA 3KCIEPUMEHT, IS
YCTAHOBJICHUsI OCOOCHHOCTEH O0OBeKTa M3y4YeHMs, MPUUYUHHO-CIEJACTBEHHBIX CBSI3€H W
3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;



C TOMOIIBIO MeJlarora Win caMoCTOSITeNIbHO (OPMYyIUPOBATh 0000IIEHUSI U BBIBOBI 110
pe3yJibTaTaM MPOBEACHHOTO HAOIIOICHUS, OIIBITA;

MIPOTrHO3UPOBATh BO3MOXKHOE Pa3BUTHE XUMUYECKUX MTPOLIECCOB U UX MOCIEICTBUS;

WUCKaTh WU OTOMpaTh WH(DOpPMAMIO WIM JaHHBIE W3 WCTOYHHKOB C YYETOM
MpeJIoKEHHON yueOHOU 3a1aui U 3aJaHHBIX KPUTEPHEB.

OBJaieHHe YHUBEPCAJIbHBIMHU Y4eOHBIMUA KOMMYHUKATHBHBIMHU ACHCTBUAMM:

OpPraHU30BBIBaTh Y4eOHOE B3aMMOJCHCTBHE B Trpymnne (OmpenensiTs oOle e,
pacnpenensiTh POy, JOroBapuBaThCA APYT C APYTOM H T. 1.).

C TIOMOIIIbIO TIE1arora WM CaMOCTOSITENIBHO COCTABIIATh YCTHBHIE U IMCbMEHHBIE TEKCTHI C
WCIIOJIb30BAHUEM MJUTOCTPATUBHBIX MATEPUAJIOB JIJIsl BBICTYIUICHHUS IEPE]] ay IUTOPHE;

OpPTraHU30BBIBATh Y4€OHOE COTPYIHHUYECTBO U COBMECTHYIO JAEATEIBHOCTh C YUUTEIEM U
CBEpPCTHUKAMU;

paboTaTh HMHIUBUAYAJbHO W B TpYIMIE: HAXOIUTh oOIIee pelieHHe W pa3pemarb
KOH(JIMKTHI HA OCHOBE COTJIACOBAHUS MO3UIIUNA U yYeTa UHTEPECOB;

(bopMyIHpOBaTh, APIrYMEHTUPOBATh U OTCTAHBATh CBOEC MHEHUE;

OLICHMBATh KayeCTBO CBOEro BKJaJa B OOWIMN MNPOAYKT, MPUHUMATh WU DPa3AEIATh
OTBETCTBEHHOCTb U MPOSIBJIATH TOTOBHOCTH K IIPEIOCTABICHUIO OTUETA MEPE IPYIIION.

ORiaieHne YHUBEPCAIBLHBIMH YUY€OHBIMH PeryJsiITHBHBIMU JIeiiCTBUSIMH:

oOHapyxuBaTh M (OPMYIUPOBATh YUEOHYIO MPOOJEeMy, ONpPENSIATh Ielb Y4eOHOM
NeSITeTbHOCTH;

BJIa/IETh OCHOBAMU CAMOKOHTPOJISl, CAMOOIICHKH, MPUHATHUS PELICHUI U OCYIIECTBICHUS
OCO3HAHHOTO BBIOOpA B yueOHOM M MO3HABATEILHOM €SI TEIILHOCTH;

COOTHOCUTBH CBOU JICUCTBUS C IUIAHUPYEMBIMH Pe3yJbTaTaMH, OCYIIECTBISTH KOHTPOJb
CBOCH JIEATEIIFHOCTU B TIPOILIECCE JOCTIKEHUS PEe3yJbTaTa, ONMpelelsiTh CIIOCOObI NEHCTBUN B
paMKax TpeIOKEHHBIX YCIOBHH U TpeOOBaHUM, KOPPEKTUPOBATb CBOMU JCWUCTBUA B
COOTBETCTBUU C U3MEHSIOLICHCS CUTYyalUEH;

JaBaTh aJIEKBAaTHYIO OIICHKY CUTYyalluH U IpeJiaraTh IJIaH ee U3MEHEHNUS,

MIPEIBUJICTH TPYAHOCTH, KOTOPHIC MOTYT BOSHUKHYTH IPH PEIICHUH YIeOHOU 33/1a4H;

MOHUMATh TPUYUHBI, MO KOTOPHIM HE OB JOCTUTHYT TpeOyeMblil pe3ynbTaT
NeSITeTbHOCTH,

OTIpeIEeTISATh TO3UTUBHBIC U3MEHEHUS U HaMpaBJIeHUs, TpeOyIolue qanbHenIeil paboTsl;

OCO3HAaHHO OTHOCHUTBHCS K APYTOMY YEIIOBEKY, €r0 MHEHHIO.

IMPEJMETHBIE PE3VJIbTATHI

B cocraBe mpeaMeTHBIX Pe3yIbTATOB IO OCBOCHHIO 00513aTEJIbHOIO COMCPKAHUS,
YCTAaHOBJICHHOTO JaHHOW NMPUMepPHO# padoyeil MporpaMmoii, BbIAC/ISIIOT:

Hay4yHbIC 3HAHMs, YMEHHUS U CHocoObl JeHcTBHMi, cneuuduyeckue Juis y4eOHOTo
npeaMera « XUMHUsD, BUJIBI JACSITEIBHOCTH 10 TOJYYEHUI0 HOBOTO 3HAHMSI, €T0 MHTEPIIPETALUH,
npeoOpa30BaHUIO ¥ MPUMEHEHHIO B Pa3IMYHBIX YUYEOHBIX U HOBBIX CUTYALHX:

* [IPEACTABICHUE O 3aKOHOMEPHOCTSX U ITO3HABAEMOCTH SIBJICHHW MPUPO/IbI, TOHUMAHUE
OOBEKTHBHOI 3HAUMMOCTM OCHOB XHMHYECKOH Haykh Kak o00JIaCTH COBPEMEHHOIO
€CTECTBO3HAHMS, KOMIIOHEHTa OOIled KyJIbTypbl U MPAKTUYECKOM IESTEIbHOCTH 4YelOBEKa B
YCIOBHUSX COBPEMEHHOTO OOIIECTBAa; MOHMMAaHHE MeCTa XUMHUH CPeAM JIPYIMX €CTECTBEHHBIX
HayK;

* BJIaJICHUE OCHOBAMM IIOHATUHHOIO ammapara ¥ CHUMBOJIMYECKOIO fA3bIKa XUMUHU IS
cocTaBiieHUs] (OPMYJI HEOPraHUYECKUX BEIIECTB, YPAaBHEHUN XMMHUYECKHUX peakiuil (c omnopoit
Ha aJrOPUTM Y4eOHBIX NEHCTBUI); BIaJeHne ocHoBamMH xuMmuueckoil HomeHkIatypsl (IUPAC u
TPUBUAIBHON) M YMEHHE HCIOJb30BaTh €€ i pelleHHs y4eOHO-TI03HAaBAaTEIbHBIX 3aJad C
MOMOIIBIO YUYHUTENs; YMEHHME MCIIOJIb30BaTh MOJENU sl OOBACHEHHs] CTPOCHHS aToMOB M
MOJIEKYJI [T0 QJITOPUTMY C OIIOPOU HA OIIPEAEIICHNUS;

* IPEACTAaBICHUE O CUCTEME XMMHMYECKUX 3HAHUM M YMEHHE C IOMOUIBIO YUMTEIs
MIPUMEHATHh CUCTEMY XUMHUYECKUX 3HAHUM U1l YCTAHOBJIEHUS B3aMOCBSI3€l MEXy U3y4YEHHBIM



MaTepuajoM M MpU TMOJTYYEHUH HOBBIX 3HAHHUI, a TakkKe B IMPOLIECCE BBIMOJHEHUS Y4eOHBIX
3a/laHuil ¥ Ipu paboTe C HICTOYHUKAMHU XUMUYECKOW WH(OpMAIIUU, KOTOPast BKITFOYAET:

BAKHEUIINE XMMHUYECKUE MOHATHS: XUMUYECKUM AJIIEMEHT, aTOM, MOJIEKYJIa, BELIECTBO,
MPOCTOE U CJIO0KHOE BEIIECTBO, OJIHOPOIHAS U HEOJHOPOIHASI CMECh, OTHOCUTEIIbHBIC aTOMHAs U
MOJICKYJISIpHAsE MacChl, KOJMYECTBO BEIECTBA, MOJb, MOJSpHas Macca, MOJISIPHBIM 00beM,
OKCHJI, KUCJIOTA, OCHOBaHHUE, COJb (CpeAHsisl), XMMHUYECKas pPEaKIus, PEaKIUu COCIUHEHUS,
peaKuu Pa3IoKEeHUs, PeaKIUu 3aMelIeHUs, peakiuuu oOMeHa, TerioBod 3(hdexT peakuuu,
9K30- W DHJIOTEPMHUYECKHE PEaKIMU, PaCTBOP, MaccoBas J0Js1 XHUMHUYECKOTO DJIEMEHTa B
COEIMHEHUH, MaccoBasi J0J1s U IPOLIEHTHAsI KOHIIEHTPALMs BELIECTBA B PacTBOpE, AAPO aToma,
QJIEKTPUYECKUI CJIOW aroma, aTOMHas OpOWTanb, paadyCc aToMa, BAJIEHTHOCTh, CTENEHBb
OKHCJICHUsI, XHMHUYECKasi CBA3b, DJIEKTPOOTPULIATENIBHOCTh, MOJSApHAs M  HENoJspHas
KOBQJICHTHAsI CBSA3b, MOHHAS CBSI3b, METAJUIMYECKAS CBSA3b, KPUCTAJUIMYECKAs pelieTKa (aToMHasl,
MOHHAsI, METAJUIMYECKasi, MOJIEKYJISIpHAsl), UOH, KaTUOH, aHHOH, JJIEKTPOJIUT U HE DIJIEKTPOJIUT,
ANIEKTPOJUTUYECKAs  JUCCOLMAIUS,  PEAaKIUd  HOHHOIO obMeHa, OKUCITUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKLIMH, OKUCIUTEIb U BOCCTAHOBUTENb, OKUCIECHUE U BOCCTAHOBJICHUE,
AJIEKTPOJIN3, XUMHYECKOE pPaBHOBECHE, OOpaTUMble U HEOOpaTHMbIE pEaKIHH, CKOPOCTh
XUMHYECKON peakIiy, KaTauu3arop, mnpeaeiabHo pomyctumas koHnentpamus (LK), kopposus
METaJUIOB, CILJIABhI;

OCHOBOIIOJIArarIIfe 3aKOHbl XMMUU: 3aKOH COXpaHeHus Macchl, [lepuonnueckuil 3aKoH
. Y. MenneneeBa, 3aKOH ITOCTOSIHCTBA COCTaBa, 3aKOH ABOraapo;

TEOPUM XMMHUHU: aTOMHO-MOJIEKYJISIpHAash TEOpUs, TEOpPUS  BJIEKTPOJUTUUYECKOU
JTUCCOIMAIIMY, a TakKe IMPEACTaBICHUS O HAay4YHBIX METOJax II03HaHUS, B TOM YHCIIE
SKCHEPUMEHTAIBHBIX U TEOPETUYECKUX METOJaX HCCIEAOBaHUS BEUIECTB M H3Y4YEHUS
XUMHYECKHUX PEAKIUN;

* MPEICTaBICHUE O MNEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKUX 3JIEMEHTOB
(pamuyc atoMa, SJIEKTPOOTPHUIATEIBHOCTH), MPOCTBHIX M CIIOKHBIX BEIIECTB OT MOJIOKEHUS
anemeHToB B Ilepuoamueckoit cucreme (B MallbIX MEpUOJaX W TJIABHBIX MOATPyNNax) u
JJIGKTPOHHOTO CTPOSHUS aTOMa; YyMEHHE OOBICHITh CBSI3b IIOJIOKCHHSI DJJICMEHTA B
[lepnonnueckoid CUCTEME C YMCIOBBIMU XapaKTEPUCTUKAMHM CTPOCHHSI aTOMOB XUMHUYECKHUX
9JIEMEHTOB (COCTaB U 3apsia SApa, 00IIee YMCIIO JIEKTPOHOB), paclpeacieHuEM JICKTPOHOB 10
SHEPreTUYECKHUM YPOBHSM aTOMOB TII€PBBIX TpPEX MEPUOJOB, Kaldusl M  KalbIus;
KJIaCCU(DUITUPOBATh XUMHUUYECKHE DJIEMEHTHI C OMOPOM Ha OmpeAesieHus] (PU3MUEeCKOro CMbICa
U(POBBIX TAHHBIX MEPUOINIECKON TAONIHUIIBI,

* yMEHHE KJIacCU(UIMPOBATh XMMHYECKHE DJIEMEHTHI, HEOpPraHWYeCKHe BEIIeCTBA W
XUMUYECKHE PEAKIUU C OMOpPOM Ha CXEMbI; ONPENENsATh BAJICHTHOCTh U CTENEHb OKUCIEHUS
XUMUYECKUX DJIEMEHTOB, BHUJ XWMHUUYECKOW CBS3M M THUIl KPUCTAUIMYECKOW CTPYKTYphI B
COCIMHEHUSX, 3apsJl HMOHA, XapakTep Cpeasl B BOAHBIX pPACTBOpAaxX BEHIECTB (KHUCIOT,
OCHOBaHUH), OKUCIUTENb U BOCCTAHOBUTEI 110 aJITOPUTMY YUCOHBIX TCUCTBUI;

* YMEHHE XapaKTepU30BaTh C OMOPON Ha cxeMy (PU3NYECKHE M XHUMHYECKHE CBOICTBa
MPOCTHIX BEIIECTB (KUCIOPOJ, 030H, BOJIOPOJ, rpaduT, aiMas, KpeMHHH, a30T, Gocdop, cepa,
XJIOp, HATPUIA, KaJuil, MarHuii, KalblWi, aTFOMUHUN, )KeNIe30) U CIOXKHBIX BEIIECTB, B TOM YHUCIIE
WX BOJHBIX PacTBOPOB (BOJA, aMMHAK, XJIOPOBOJOPOJ, CEPOBOJIOPOJ, OKCHUIBI U THUIAPOKCHIBI
metaisos I - [TA rpynn, amomunus, menu (II), nunka, xenesa (II u II), okcuast yraepoaa (II u
IV), xpemuus (IV), azota u dpocdopa (III u V), cepst (IV u VI), cepnucras, cepnas, a3otucras,
azoTHas1, GpochopHas, yroibHas, KpeMHHEBas! KUCIOTa M UX COJIHN); ONMUCHIBAThH C OMIOPOH Ha IJIaH
W KJIIOYEBBIC CIIOBA, YMEHHE NPOTHO3WPOBATh W XapaKTEpPU30BaTh CBOWCTBA BEIIECTB B
3aBUCUMOCTHM OT MX COCTaBa U CTPOEHHUS MOCIE MPEABAPUTEIHHOTO aHaIU3a MO/ PYKOBOJICTBOM
nejarora, MPUMEHEHHE BEIIECTB B 3aBHCHMOCTH OT MX CBOWCTB, BO3MOXKHOCTh MPOTECKAHUS
XUMUYECKUX TMPEBpAICHUI B pPa3jIUYHBIX YCIOBUSAX, BJIUSHUE BELIECTB U XUMUUYECKHX
MIPOIIECCOB HAa OPTaHU3M YeJIOBEKa M OKPYKAIOUTYI0 TPUPOTHYIO CPENIY;

* YMEHHUE COCTaBJIATh MO 00pasily, cXeMe, allrOPUTMY YUeOHBIX AEHCTBHUI MOJEKYIISPHBIE
W WOHHBIC YpaBHEHUS peakuuil (B TOM YHCJIE pEaKIMil MOHHOTO OOMEHAa M OKHCIUTEIIBHO-
BOCCTAaHOBUTENBHBIX PEAKIINi), WIUTFOCTPUPYIOIINX XUMUYECKIE CBOWCTBA U3YYCHHBIX KJIaCCOB /
TPYIIT HEOPTAaHMYECKHX BEIIECTB, a TAKXKE IMOJATBEPKIAONINX TE€HETHYECKYI0 B3aWMOCBS3b
MEXIY HUMH;



* YMEHHUE BBIUUCIATh OTHOCHUTENIBHYIO MOJICKYJSPHYI0 U MOJIIPDHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIF0 XUMHUYECKOIO JIEMEHTA B COEIMHEHNH, MAaCCOBYIO JOJII0 BELIECTBA B PaCTBOPE,
KOJINYECTBO BEIIECTBA M €ro Maccy, o0ObEM TIa3oB C ONOpPOM Ha olmue (GopMylbl; yMEHHE
IIPOBOAMTDH PacyeThl IO YPaBHEHUSM XMMHMUECKUX pEaKLUUN M HaXOJUTh KOJUYECTBO BEILECTBA,
00BbEM U MaccCy peareHTOB WM IPOAYKTOB PEaKLMU C OMOpPOi Ha oOpaszel], alrOpUT™M y4eOHBIX
JIEUCTBUIA;

* BJIQJICHUE OCHOBHBIMM METOJaMM HAy4yHOro IO3HaHUA (HaOmoleHHe, U3MEepeHue,
AKCIEPUMEHT, MOJAEIUPOBAHUE) IIPU U3YUEHUH BEIIECTB M XUMUYECKUX SIBJICHHUH C OIOpPOH Ha
QITOPUTM y4eOHBIX JEHCTBMI; yMeHHe c()OopMysMpoBaTh HNpoOIeMy U IMPEUIOKUTh MyTH €€
pelieHusT ¢ TIOMOIIBIO TIelarora; 3HaHHE OCHOB Oe30macHoil paboThl ¢ XUMHYECKHUMHU
BEIIECTBAMH, XMMUYECKOH MOCYJ0H 1 1a00paTOPHBIM 000py10BaHUEM;

* HaJM4yue€ MPAKTUYECKUX HABBIKOB IIJJAHUPOBAHUS M OCYLIECTBJICHUS CIEAYIOLIUX
XUMHUYECKHX HKCIEPUMEHTOB IO PyKOBOACTBOM YUUTEN ¢ OOCYKIACHUEM IUIaHa paboThl MU
COCTaBJICHUEM TAOIUIIBL:

U3yYEHHUE U OnMcaHue (PU3MYECKUX CBOMCTB BEIIECTB; O3HAKOMIIEHHE C (HPU3HMUECKUMU U
XUMHYECKHUMH SIBJICHUSMU;

OIIBITHI, WILTIOCTPUPYIOIINE PU3HAKU IPOTEKAHUS XUMHUECKUX PEAKLIUH;

H3Yy4YEeHHE CIIOCOOOB pa3/iesIeHUsl CMECei;

MOJIyYEHHE KUCIIOPO/ia U U3YUYEHHUE €0 CBOUCTB;

II0JIy4E€HHE BOIOPOa U U3YUEHHE €r0 CBOMCTB;

MOJIyYEHHE YTJIEKUCIIOro ra3a U U3y4eHue ero CBOMUCTB;

MI0JIy4€HHE aMMHaKa U U3yYeHHUE €ro CBOMCTB;

IIPUTOTOBIIEHHE PACTBOPOB C OIPEICIEHHON MacCOBOM J0JIel PaCTBOPEHHOT'O BELLIECTBA;

HCCIIEIOBaHKUE U ONMCAHNE CBOMCTB HEOPraHMUECKUX BELIECTB Pa3INYHbIX KJIACCOB;

IPUMEHEHHE MHIUKATOpoB (JlakMyca, MeETWIOpaHXka M  ¢eHondranenHa) A
OIpeziesIEHUs XapaKTepa Cpelibl B pacCTBOPAX KUCIOT U LIEJIOUEH;

U3y4eHHUE B3aUMOAEHUCTBHS KHCIOT C METaJlJIaMU, OKCHJJaMH METAJIOB, PACTBOPUMBIMU U
HEPAaCTBOPUMBIMU OCHOBAHUSIMU, COJISIMH;

MOJIyYeHHE HEpPaCTBOPUMBIX OCHOBAHUH;

BBITECHEHHE OJIHOTO METaJula APYTUM U3 pacTBOpa COJIH;

ucclieioBaHre aM(pOTEPHbBIX CBOUCTB T'HAPOKCHIOB ATIOMUHUS U LINHKA,;

pelIeHrne AKCIEPUMEHTaIbHBIX 3a7ad Mo TeMe «OCHOBHBIE KJIACChl HEOPTaHMUYECKUX
COE€IUHEHUI;

pelIeHre IKCIEPUMEHTAIbHBIX 33/1a4 0 TeME «DJIEKTPOIUTHUECKAs JUCCOLIUALUS;

pElIeHNEe DKCIEPUMEHTAIBHBIX 3a7ad Mo TeMe «BakHelmme HemeTalnsl M UX
COETUHEHUS;

pelleHne DHKCIEPUMEHTAlbHBIX 3aJad Mo Teme «BaxkHelmme Meramisl M UX
COETUHEHUS;

XMMHYECKHE DKCIIEPUMEHTBI, WJUIIOCTPUPYIOLIME NPU3HAKK IPOTEKAHUS PpEaKLUi
HOHHOT0 OOMEHa;

KAaueCTBEHHBIE PEAKIIMH HA IPUCYTCTBYIOIINE B BOJHBIX PACTBOPaxX MOHBI:

XJIopua-, Opomuna-, uoIUA-, cyiabdar-, Qocdar-, kapOOHAT-, CHIMKAT-aHUOHBI,
THJIPOKCU-UOHBI, KaTHOHBl AMMOHHMS, MarHus, KajbIUs, aJlOMUHH, jkene3a (2+) u ixenesa
(3+), memu (2+), nUHKa;

yYMEHHUE TNPEICTaBIATh PE3ysbTaThl IKCIEPUMEHTa B (pOpME BBIBOJIOB, JOKA3aTENbCTB,
rpadukoB 1 TaOIUI U BBISBIATH IMINPUUYECKHE 3aKOHOMEPHOCTH;

* BJIaJICHUE TpaBWJIaMH O€30MacHOr0 OOpaIIeHHs C BEIIECTBAMH, HCIOJIB3YEMBIMH B
MOBCE/IHEBHOM JKM3HM, a TaKKe MpaBWIAMHU IOBEIEHHUS B LENAX COEpexeHHs 310pOBbS U
OKpYyXarollel MpUPOJHON cpenbl; MOHMMaHuE Bpeda (OMACHOCTH) BO3ICHCTBHS Ha KHUBBIE
OpraHU3MBbl ONpPEENIEHHBIX BEIIECTB, a TaKXKe CIIOCOOOB YMEHbBILIEHUS M MPEIOTBPALLEHUS HX
BpPEIHOI'O BO3JEHCTBHSI, NMOHMMAaHHE 3HAYEHHUS MXKUPOB, OEJIKOB, YIJIEBOAOB JUI OpraHU3Ma
YeJI0BEeKa;

* BJIAJICHUE OCHOBAMHM XMMMUYECKON TPaMOTHOCTH, BKJIIOYAIOIIEH yMEHHE IPaBUIBHO
HCIIOJIb30BaTh M3Y4YEHHbIE BEIIeCTBa M MaTepuaibl (B TOM 4YHCIe, MUHEpalbHbIE yA00peHus,
METaJUIbl U CIUIAaBbl, MPOAYKTHI NEpepadOTKU MPUPOAHBIX UCTOUYHUKOB YIJIEBOJOPOJOB (YT,



MPUPOJHOTO raza, HeTH) B OBITY, CEIbCKOM XO3SIMCTBE, Ha MPOU3BOJICTBE; YMEHHUE IPUBOIUTH
MpUMEPHI MTPABUIILHOTO UCIIOJIb30BAHUS U3YUEHHBIX BEILIECTB U MAaTEPUAJIOB;

* yMEHHE YCTaHaBIMBATh CBSI3U MEXAYy pEajJbHO HAOIIOAAEMbIMH XUMUYECKUMU
ABJICHUSIMU M TIPOLIECCAMH, MPOUCXOMALIMMH B MaKpo- U MHUKPOMHpPE, OOBACHATH HPUUMHBI
MHOT000pa3usi BEIIECTB; YMEHHE HHTETPUPOBATh XMMHUYECKHE 3HAHMS CO 3HAHHUSIMH JIPYTHX
y4€OHBIX IPEIMETOB C IOMOUIBIO IIE1Arora;

* mpejcTaBiieHue 0 cdepax mpodhecCuoHaTbHON 1eATeNbHOCTH, CBA3aHHBIX C XUMUEH U
COBPEMEHHBIMHM TEXHOJIOTUSMH, OCHOBAHHBIMHU Ha JOCTH)KEHUSX XMMHUYECKON HAyKH; Haluuue
onbiTa pabOThl C Pa3NUYHBIMU HCTOUYHHKAMHU HH(POPMAIUMH MO XUMUU (HAYUHOMOIYJSpHAs
JUTEpaTypa, CIOBApPH, CIPAaBOYHUKHU, MHTEPHET-PECYpPChI) C OMNOPOHW Ha aIrOpUTM: yMEHHE
O0OBEKTUBHO OIICHMBATh HH(POPMAIMIO O BEIIECTBAX, HUX IMPEBPALICHUSIX H IPAKTHUECKOM
MIPUMEHEHUHU.

TpeOGoBaHnusi kK NpeAMEeTHBIM pe3yJIbTaTaM OCBOCHHS y4eOHOro npeaMera « XUMHD?,
pacnpeeeHHbIe 110 roaaM 00y4eHHust

PesynbraThl mo rogam GopMyIHPYIOTCS O MPUHIMITY J00aBICHHUS HOBBIX PE3yJIbTaTOB
OT rojla K TOJy, y>K€ Ha3BaHHbIE€ B NMPEAbIAYIIMUX I0JaX MO3ULMUHU, KAK IMPaBUIO, JOCIOBHO HE
MOBTOPSIIOTCS, HO YUYHUTBIBAIOTCA (PE3yJIbTaThl OYEPETHOTO ToAa MO YMOJYAHHMIO BKIIIOYAIOT
pe3yNbTaThl MPEABLAYIIHX JIET).

8 KIIACC

pPacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKUX TOHSTHI: aTOM, MOJEKyJlIa, XUMHYECKHUI
9JIEMEHT, MPOCTOE BEIECTBO, CJOYKHOE BEIIECTBO, CMeCh (OIHOPOAHAS WU HEOJAHOPOIHAS),
BaJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsi U MOJIEKYJISIpHAs mMacca, KOJWYECTBO BEIIECTBA, MOJIb,
MOJIIpHasl Macca, MaccoBas JI0JiI XUMHUYECKOTO 3JIeMEHTa B COCIMHEHUU, MOJSPHBIA 00BEM,
OKCHJl, KHCJIOTa, OCHOBaHUE, COJb, DJJICKTPOOTPUIATEIBLHOCTBIO , CTENEHb OKHCIICHHUS,
XUMHUYECKasl peakius, Kiaccuukanus peakuii: peakiuy COeIUHEHHS, PeaKlIuu Pa3oKeHuUs,
peaKnuy 3aMeNICHHs, PEaKIIMi 0OMEHa, K30~ U YHJIOTECPMUUYCCKUE PEAKIIUH; TETUIOBOH d(hdexT
peakiuu; SApO aroma, OJJIEKTPOHHBIA CIIOM aroma, aTOMHas OpOUTallb, pPaguyc aToMma,
XUMHUYECKAas CBS3b, MOJSIPHAS M HEIMOJISIPHAsT KOBAJIEHTHAS CBA3b, MOHHASA CBSA3b, UOH, KATHOH,
AHUOH, PACTBOP, MAaCCOBas J10JIA BELIECTBA (IIPOLIEHTHAsI KOHIICHTPAI[Hs) B PACTBOPE;

WJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUUYECKUX MOHATHH (CM. T1. 1) U IPUMEHSTH
9T TOHATHS IIPU ONMCAHUHU BEILIECTB U UX IPEBPALLCHU;

WCIIONB30BaTh XUMHUYECKYI0O CHMBOJUKY JUIA COCTaBieHUS (OPMYJT  BEIIECTB,
MOJIEKYJISIPHBIX YpaBHEHUN XUMUYECKUX PEAKIIUH, SJIEKTPOHHOTO OanaHca;

OTIPEIEATh BAJIGHTHOCTh ATOMOB DJJIEMEHTOB B OWHApHBIX COCIWHEHUSX; CTETCHb
OKHUCJICHHS DJIEMEHTOB B OWHApHBIX COCIUHEHHUSIX C OMOpPOW Ha OMpeAeNieHUs, B TOM YHCIe
CTPYKTYpHUPOBAHHBIC; MPUHAIICKHOCTh BEIIECTB K OMPENETEHHOMY KJIAcCy COEIWHEHUM IO
dbopMynaM; BUJ XUMUYECKOU CBSI3U (KOBAJIEHTHAsI U MOHHAs) B HEOPTAHUUECKUX COSAMHEHUSIX;

MMETh TPEACTaBICHUE O CHUCTEME XUMHUYECKMX 3HAHHWM, YMETh C TOMOIIBIO YUYUTENS
MPUMEHATh CUCTEMY XUMHMUYECKUX 3HAHUH, ISl YCTAHOBJIEHUS B3aMMOCBSI3H MEKIY U3yUE€HHBIM
MaTepuaJioM M TpH TIOJYYEHHH HOBBIX 3HAHUHM, a Takke Npu paboTe C HCTOYHUKAMU
xumudeckord uHopmarmu. OpUEeHTHPOBATHCS B MOHITHUSIX M ONEPUPOBATH MMU Ha 0a30BOM
YPOBHE, MPUMEHSTH MPHU BHITIOJIHEHUH YUEOHBIX 3aJJaHU U PEIICHUH PACUCTHBIX 33]1a4 C OMOPOi
HA aNTOpPUTM Yy4YeOHBIX JCHCTBHI W3YYEHHBIE 3aKOHBI U TEOPHH: 3aKOH COXPAaHEHHUs MaccChl,
[Tepuonnueckuii 3akon J[.MI. MeHneneeBa, 3aKOH IOCTOSHCTBAa COCTaBa, 3aKOH ABOraapo;
aTOMHO-MOJIeKyJisipHast Teopus. COOTHOCHTH 0003HAYECHHS, KOTOpPbIE HMEIOTCS B TabmuIe
«Ilepnogmueckass cucrema xumuueckux osiemeHToB [[. WM. MengeneeBa» ¢ YHUCIOBBIMHU
XapaKTePUCTHKAMHU CTPOCHHUS aTOMOB XMMHUYECKHUX DJIEMEHTOB (COCTaB W 3apsj sijpa, oOiiee
YHUCJIO AJIEKTPOHOB M PacIpe/iesIeHUEe UX TI0 AJICKTPOHHBIM CJI0SIM);

KJIaCCU(UIIUPOBATh XMUMHUYECKHUE DJIEMEHTHI, HEOPTaHWYECKUE BEIIEeCTBA; XUMHYECKHE
peakuu (10 YHUCTy U COCTaBY YYACTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY d(dekTy, mo
M3MEHEHUIO CTENIEHN OKUCICHHSI XUMUYECKIX DJIIEMEHTOB) C OMOPOI Ha CXEMBI;

XapaKTepU30BaTh (OMUCHIBATh) OOIIME XHUMHYECKHE CBOWCTBA BEIIECTB PA3THUIHBIX
KJIAaCCOB, MOATBEPK/as OMUCAHUE MPUMEpPAMU MOJEKYJISPHBIX YPaBHEHUN COOTBETCTBYIOIIHUX



XMMHYECKUX PEaKIMi C OMOPOl Ha CXEMBbI; TPOTHO3MPOBATHh CBOMCTBA BEILIECTB B 3aBUCUMOCTH
OT UX COCTaBa M CTPOCHHUS; BOZMOXHOCTH IMPOTEKAHUS XUMUYECKUX MPEBPAILICHUM B Pa3TUUHBIX
YCIIOBHSX IOCJIE MPEIBAPUTEILHOTO 00CYKICHHS C ME1aroroMm;

BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MaCChI BEIIECTB;

MacCOBYIO JIOJIFO XMMHYECKOTO 3JIEMEHTA 10 (hOpMYyJie COCTUHECHHS;

MacCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE; MPOBOAUTH PACUETHI MO YPABHEHUIO XUMUYECKOM
pPEaKIMU ¢ ONOPON Ha aJITOPUTM;

MIPUMEHATh OCHOBHBIE OIEpALMU MBICIUTEIBLHON JEATEIbHOCTH — aHaJU3 U CHHTE3,
cpaBHEHHE, 0000IIeHNe, CHCTeMAaTH3allus, KIacCHU(UKAIUs, BBIABICHHEC NMPUYMHHBI M Jajiee
KypcHMBOM 0003HAYarOTCs TUIAHUPYEMBIC IPEAMETHBIC PE3yJbTaThl, KOTOPhIE MOTYT OBITh
MOTEHITMAIBHO JTOCTUTHYTHI oO0ydarommmcs ¢ 3I1P, Ho He ABIAIOTCS 00s3aTEIbHBIMH

CJIEACTBEHHBIX CBSI3€HM — I U3YUYEHHUS CBOMCTB BEUIECTB U XUMUYECKUX PEAKIINIA;

€CTECTBCHHOHAYYHBIC METObI IMO3HAHUS — HAOJIOJCHHUE, U3MEPEHUE, MOJICIUPOBaHUE,
AKCIIEPUMEHT (peaJIbHBINA U MBICIICHHBIN) TI0J1 PYKOBOJICTBOM I1€]1arora;

CleloBaTh NpaBWIaM  IOJb30BAaHMUS XMUMHUYECKOH TOCYyIoH ©  J1abopaTopHBIM
o0opylloBaHHEM, a TakKe I[paBUjaM oOOpalleHusi C BEUIECTBAMU B COOTBETCTBHH C
WHCTPYKIUSAMH TI0 BBIOJTHEHUIO JITAOOPATOPHBIX XMMHYECKUX OIBITOB IO TIOJYYCHHIO U
coOupaHHIO ra3000pa3HbIX BEIIECTB (BOAOPOJA M KHUCIOPOAA), MPUTOTOBICHUIO PacTBOPOB C
onpeaeéHHON MacCOBOM 10J1el pacCTBOPEHHOTO BEILIECTBA;

IJITAHUPOBATh U MPOBOJAUTH XUMUUYECKHE HKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB
IIEJI0YEH M KUCJIOT ¢ TOMOIIBI0 MHAUKATOPOB (JIakMmyc, (heHOIPTaICHH, METHIIOPAHX M Jp.),
MOATBEPKIAIOIINX KAaueCTBEHHBIM COCTAB HEOPraHMYECKUX BEHIECTB (KAa4€CTBEHHBIC PEAKIIUU
Ha WOHBI) TTOJ] PYKOBOJICTBOM II€/Iarora.

9 KIIACC

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IMOHSATHI:

XMMHMYECKHH DJIEMEHT, aToOM, MOJIEKyJa, HOH, KaTHOH, aHWUOH, IPOCTOE€ BELIECTBO,
CJI0KHOE BEIIECTBO, BAJICHTHOCTD, AJIEKTPOOTPULIATENbHOCTD, CTEIIEHb OKHCIIEHUS, XUMUYECKas
peakuus, XMMUYecKas CBsI3b, TEIJI0BOM 3 HEKT peakui,MOJib, MOJISIPHBIN 00BEM, pacTBOp;

ANEKTPOJIUTHI, HEDJIEKTPOIUTHI, IEKTPOJIUTHYECKAs TUCCOLMALUS, PEaKUUUd HOHHOIO
oOMeHa, KaTaJlu3aTop, XHUMHMYECKOE paBHOBEcHE, OOpaTHMble M HEoOpaTHMblE peaKIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKLUU, OKHUCIUTENb, BOCCTAaHOBHUTENb, OKHUCICHHE U
BOCCTaHOBJICHHE, aJUIOTPONHMs, aMQpOTEpPHOCTb, XUMHYECKasi CBs3b (KOBAJEHTHAs, HMOHHasd,
MeTaJlJINYecKast), KpUCTaJUITMUecKas peléTka, KOppo3usi METaJIOB, CIUIaBhI;

CKOPOCTh XMMHYECKOM peakuuu, TmpenenbHo gomyctumas konueHtpauus (ITJIK)
BEIIECTBA;

WLTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUYECKUX MOHATHUH (CM. M. 1) U MpUMEHSATH
9TH MOHATHS MPU ONHUCAHUU BEIIECTB U UX MPEBPALLECHUI;

UCMOJb30BaTh 3HAKW W CHUMBOJBI JUId (UKCAlMM Pe3yibTaToOB  HAOJIOJCHUH,
coctaBiieHUs] (POpPMyJT BELIECTB U YPABHEHMM XMMHUYECKUX PEAKIIM, 3alIUCH JaHHBIX YCIOBUMN
3az1ad.

Ucnonb3oBate 0003HaueHus, umeronmecs B Ilepuoamdeckoil cucreme u TaOIHIE
pPacTBOPUMOCTH KHCJIOT, OCHOBaHHI U COJIEN B BOJIE AJIS BBINIOJIHEHMS 3alaHU.

OTIpE/IEIISATh BAJICHTHOCTh U CTENEHb OKUCICHHUS XMMUUYECKUX AJIEMEHTOB B COEAMHEHUSX
pPa3IMYHOTO COCTaBa; MPUHAIJIEKHOCTh BEIIECTB K OMNPENECIEHHOMY KJIAcCy COEIUHEHHUH ¢
OTOPOM Ha OIpeieIeHHs], B TOM YHUCII€ CTPYKTYpHUPOBAaHHBIE;

BUJIbl XMMHMUYECKOW CBS3HM (KOBaJEHTHAs, MOHHAs, METAJJIMYECKas) B HEOPraHWYECKUX
COEIMHEHUSX; 3aps]l MOHA IO XUMHUYECKOH (opMyIie;

XapakTep cpelbl B BOJHBIX pPAaCTBOpAax KHUCJIOT M IIEJIOYEH, TUI KPUCTAIIMYECKOU
PELIETKN KOHKPETHOIO BEIIIECTBA;

packpsiBaTh cMblca llepuoanueckoro 3akona .M. MenzaeneeBa u 1eMOHCTPUPOBATDH €T0
MOHMMAaHUE: OINMCHIBATh M XapaKTepu3oBaTh TabnuuHyro ¢opmy Ileprognueckoil cucTeMbl
XUMHUYECKHX JJIEMEHTOB: pa3jnyarh MOHATHUS «TJaBHas moArpymnna (A-rpymma)y U «mnoOoyHas
noarpynna (b-rpynmna)», masnsie u 601bIIKE TEPUOJIBI;



COOTHOCHTb 0003HAa4Y€HUs, KOTOPbIE UMEIOTCS B IIEPUOJNUECKON TaOnHIe, ¢ YUCIOBBIMU
XapaKTepUCTHUKAMHU CTPOCHHS aTOMOB XMMHYECKHX 3JEMEHTOB (COCTaB M 3apsi sjupa, oOriee
YKCJIO 3JIEKTPOHOB U PacHpeAeIeHUE UX 0 JIEKTPOHHBIM CJI05IM);

O0BSICHATH O0IINE 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XUMHUECKUX JIEMEHTOB U MX
COCIMHEHUH B IIPEJeNax MaJIbIX IEPUOJOB U INIABHBIX MOATPYIII C yYETOM CTPOCHHUS UX aTOMOB;
KJIaccu(UIUPOBATh XMMUYECKUE SJIEMEHTHI; HEOPTaHUUECKUE BEIECTBA;

XMMUYECKHE peakLuu (110 YUCIy U COCTaBy YYAacTBYIOIIMX B PEAKIMU BEIIECTB, IO
TETIIOBOMY 3((eKTy, M0 U3MEHEHHIO CTENCHEeH OKHCICHHUS XMMUYECKHX 3JIEMEHTOB) C OMOPOU
Ha CXEMBI;

XapaKTepu30BaTh (OMUCHIBATH) OOIINE U CIICIIU(PHUECKIE XUMUYECKHE CBOMCTBA BEILIECTB
pa3IMYHBIX KJIACCOB, ITOATBEPXKasl OIIMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUNI
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUNA C OTIOPOM HA CXEMBI;

COCTaBJIATh YPAaBHEHUS DJIEKTPOIUTHUECKON IUCCOLMALIMNA KUCIIOT, IIEJI0YEH U COJIEH;

TIOJTHBIE M COKpAIIEHHBIC YPABHEHUS peaKuii HOHHOTO OOMEHa;

YPAaBHEHHsI pEaKUui, MOATBEP)KIAIOIUX CYIIECTBOBAHUE I'€HETHUYECKOH CBA3U MEKIY
BEILECTBAMM PA3JIMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTb OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHMHA IOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OaJlaHCa dTHX PeaKluii;

IIPOrHO3MPOBAaTHCBOMCTBA BEIECTB B 3aBUCUMOCTH OT HX CTPOCHHMsS; BO3MOXKHOCTHU
NPOTEKaHHUS XUMUYECKHUX MPEBPAIICHUH 1TOCIIE TIPEIBAPUTEIHHOTO 00CYKICHHS C TIEIar0TroM;

BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BELIECTB;

MacCOBYIO JIOJIF0 XMMHUYECKOI'0 3JIEMEHTA 110 (OpMyJie COETUHEHUS;

MacCOBYIO JIOJII0O BEIIECTBA B PacTBOPE; MPOBOIUTH PACUETHI 110 YPABHEHUIO
XUMHYECKON PEAKLIUU C OIIOPOM Ha AIITOPUTM;

ClIeZIOBAaThIIpaBMWJIaM  [IOJIb30BAaHUS ~ XMMHUYECKOHM  Mmocyaodl u  j1abopaTOpHBIM
o0opyaoBaHHMEM, a TakkKe IMpaBuiaaM oOOpallleHuss C BEIIeCTBAaMU B COOTBETCTBUU C
UHCTPYKLUSAMHU [0 BBIIOJHEHHUIO Ja0OpaTOPHBIX XHMHYECKUX OINBITOB IO HOJYYEHHUIO U
coOMpaHuIo Ta3000pa3HBIX BEIIECTB (AaMMHUAKa M YTJIEKUCIIOTO rasa);

IIPOBOAUTH PEAKLIUH, IOATBEPKAAIOIINE KAYECTBEHHBIN COCTAB Pa3IMYHBIX BEIIECTB:

pacro3HaBaTh OMNBITHBIM MYTEM XJIOpUA- OpomMua-, uomua-, kapobonat-, docdar-,
CHJIMKAT-, Cylb(ar-, TMJIPOKCUA-UOHBI, KaTHOHbl aMMOHHUS W HOHBI HM3YYEHHBIX METAJJIOB,
IIPUCYTCTBYIOLINE B BOJHBIX PaCTBOPaX HEOPTaHMYECKUX BEILECTB;

IIPUMEHSTh OCHOBHBIE OIEPALlMM MBICIUTEIBHOW AEATEIbHOCTH — aHAJIM3 U CHHTE3,
CpaBHEHME, 0000IIEHNE, CUCTEMATU3AIUIO, BBISIBICHUE TPUYMHHO-CIIEICTBEHHBIX CBA3EH — aJis
W3Y4YEHHsI CBOMCTB BEIIECTB U XUMUUECKUX PEAKLIU;

€CTECTBEHHO-HAY4YHbIE METOJIbl MTO3HAHUS — HaAOJI0JIEHUE, U3MEpPEHHE, MOJEINPOBAHUE,
HKCIEPUMEHT (peasbHbI U MBICIICHHBIH).
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HOPMBbI OIEHUBAHUA

OuenuBanne pe3yibTaTOB 00y4eHHUsI 10 XHMHHU

OuenuBaHue YCTHOIO OTBETA

OneHka «5»:

- OTBET IOJIHBIK Y MIPaBUJIHLHBIN HA OCHOBAaHWHY U3YUYEHHBIX TEOPHIA,

- MaTepuanl HM3JIOKEH B  ONPEACICHHOW JIOTMYECKOH IOCIIeI0BAaTeIbHOCTH,
JUTEPATYPHBIM SI3BIKOM;

- OTBET CaMOCTOSTEIbHBIMN.

OneHka «4»:

- OTBET IIOJIHBIM U IIPaBUJIbHBIM HA CHOBAHUM U3YyUYEHHBIX TEOPUH;

- MaTepuall MU3JIOKEH B OMPENCICHHON JIOTMYECKOW MOCIe0BaTeIbHOCTH, IPH 3TOM
JIOTTYIIICHBI IBE-TPH HECYIIECTBEHHBIC OIUOKH, UCTIPABIICHHBIC TI0 TPEOO BAaHUIO YUUTEIIS.

OneHka «3»:

- OTBET MOJHBINA, HO IPH 3TOM JOIYIIECHA CYIIeCTBEHHAs OMIMOKA MIJIM OTBET HETIOJIHBIMH,
HECBSI3HBIM.

OrneHka «2»:

- Tpu OTBETE OOHAPYKEHO HETIOHUMAaHHE yYallMCsi OCHOBHOTO COZEpKaHUs y4eOHOTo
MaTepuaa I JOMyIICHBI CYyIECTBEHHBIC OMMMOKH, KOTOPBIC yua MIMICS HE MOXKET UCTIPABUTH
[IPY HABOJSIIKX BOIIPOCAX YUUTENS, OTCYTCTBUE OTBETA.

4.6.2. OneHka 3KCIIepUMEHTAJbHBIX YMEHHUI

- O1leHKa CTaBUTCA HA OCHOBAHUU HAOJIOJCHHMS 32 YUAIIMMUCS U TUCHbMEHHOTO OTYeTa 32
pabory.

OneHka «5»:

- paboTa BHITMOJIHEHA MMOJIHOCTHIO U MIPABWIIBLHO, CJICIAHBI NPABHIBLHBIC HAOIOICHUS U
BBIBOJBI;

- JKCHEPUMEHT OCYHICCTBIICH IO IUIAHY C yYETOM TEXHUKH OE30TMacHOCTH M TIPABHII
paboThI C BelecTBaMU U 000PYI0BAaHUEM;

- TPOSIBJIICHBI OPTAaHU3AIMOHHO-TPYIOBBIC YMEHUS, TIOIIEPIKUBAIOTCS YUCTOTA pabOUYero
MeCTa U MOPATOK (Ha CTOJIe, SKOHOMHO HUCIOJB3YIOTCSl PEaKTHUBBI).

OrneHka «4»:

- paboTa BBINOJHEHA MPABUIBHO, CJIETAaHbI MPaBUIbHBIC HAOTIOACHUS U BBIBOIBI, HO
IIPH 3TOM SKCIIEPUMEHT MPOBEJICH HE TMOJTHOCTHIO WM JIOMYIICHBI HECYIICCTBCHHBIE OIMMOKU B
paboTe ¢ BemecTBaMu U 000PYI0BaHHEM.

Ornenka «3»:

- paboTa BBHINIOJHEHA MPaBWIBHO HE MEHEE YeM HAroJOBHHY WM JOMYyIIeHa
CyILLIECTBEHHasl OIMOKa B XOJE IKCIEpPUMEHTa B OOBSCHEHMH, B odopmieHuu paboThl, B
cOONIOACHNH  TpaBUI  TEXHUKH  Oe3omacHOCTH Ha  paboTe ¢ BemlecTBaMH U
000pyI0BaHHEM, KOTOpas UCTIPABIISETCS 10 TPCOOBAHUIO YUUTEIIS.

OneHka «2»:

- jJomyuieHsl 1Be (M Oojiee) CyIIECTBEHHBIE OIMMOKH B XOJ€: JKCIIEPUMEHTA, B
00BsicHEeHUH, B odopMiIeHUHU PabOTHl, B COOMIOJECHUH MPABUI TEXHUKU 0€3 OMacHOCTH MpHU
paboTe ¢ BemecTBaMu U 00OPYJOBAaHHEM, KOTOPBIC YYaIIUKCS HE MOXKET HUCIPABUTH JaXe 10
TpeOOBAHUIO YUUTEIS,

- paboTa He BHIMOJIHEHA, Y YYAIIETroCs OTCYTCTBYET SKCIIEPUMEHTATbHBIC YMEHUS.

4.6.3. Onenka ymMmeHH#i peliaTh pacyeTHbIe 3aJauM

Onenka «5»:

- B JIOTHYECKOM PACCYKJICHUU M PEIICHUU HET OMMOO0K, 3ajada pelieHa paruoHaIbHbIM
CIT0co00M;

OneHka «4»:

- B JIOTUYECKOM PACCYXXICHHH W PEIICHHS HET CYIIECTBEHHBIX OMIMOOK, HO 3ajada
pellieHa HepalroHAIBHBIM CIOCOOOM, WM JOMYHIEHO He Ooliee JBYX HECYIIEeCTBEHHBIX
OINOOK.

Onenka «3»:

- B JIOTHYECKOM PaCCYKJICHHH HET CYIIECTBCHHBIX OMIMOOK, HO JOMYIICHA CYIECTBCHHAS
OIMOKa B MAaTeMAaTUYECKUX pacueTax.



OneHKa «2»:

- IMEETCS CYIIECTBCHHBIE OITUOKHU B JIOTHUECKOM PACCYKICHUH U B PEIICHUH.

- OTCYTCTBHUE OTBETA Ha 3a/IaHUE.

4.6.4. OneHka NMCbMEHHBIX KOHTPOJILHBIX padoT

OneHka «5»:

- OTBET IOJIHBIN ¥ MPaBWIBHBIN, BO3MOHA HECYIIIECTBEHHAS OLTHOKA.

OneHka «4»:

- OTBET HETIOJHBIN WK AOMYIIEHO He 00JIee IBYX HECYIIECTBEHHBIX OMIHOOK.

OneHka «3»:

- pabora BBINIOJHEHAa HE MEHEE 4Y€M HAMOJOBUHY, JIOMYIIEHA OJHA CYIIECTBEH Has
omrOKa U MpU 3TOM JIBe-TPH HECYIIECTBEHHBIE.

Oruenka «2»:

- paboTa BBINOJHEHAa MEHbBIIE  YEM HAIOJIOBUHY WM COACPKHUT HECKOIBKO
CYIIECTBEHHBIX OMIHOOK.

- paboTa He BBINOJIHEHA.

[Ipu oreHKE BBITIOJHEHUS MUCHMEHHOW KOHTPOJBHON pabOThl HEOOXOAMMO YYHTHIBATH
TpeboBaHus eAMHOTO OphorpaduIecKoro pexuma.
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