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IHosicHuTeIbHAA 3aMICKA

Paboyas mporpamma 1o XMMHHU 7151 00YYAOUINXCS C 3aJIEPKKOH MCUXUIECKOTO Pa3BUTHUS
(manee — 3I1P) Ha ypoBHE OCHOBHOTO 0O0IIIEr0 00pa30BaHUs COCTABJICHA B COOTBETCTBUH C:

- @enepanbHBIM TOCYJAPCTBEHHBIM 00pa30BaTEILHBIM CTaHAAPTOM OCHOBHOTO OOIIETO
oOpazoBanus (Ilpukas Munnpocsemenuss Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBan
MunuctepctBoM toctuniuu Poccuiickoit deneparun 05.07.2021 r., per. Homep 64101) (manee —
dI'OC 000),

-IIpuMepHON amanTUpOBaHHOM OCHOBHOM 00pa3oBaTENbHOM NIPOrpaMMON OCHOBHOI'O
o0m1ero o0pa3oBaHus 00YUAIONTUXCS C 33JICPIKKON TICUXUICCKOTO Pa3BHTHS,

-IlpumepHoii pabodeill mporpamMmbl ydeOHOTO mpeaMera «Xumus» (0a30BbI ypOBEHB
COopHHMK TmporpaMM Kypca XuUMHH K ydeOHMKaM xumuu aBTopoB | .E.Pymsutuca,
@.I".®enpamana s 8-9 kaaccos),

-IlpumepHOli mporpaMMoil BOCHHUTaHUS OOYy4alOUIUMXCS MpPH TMOJIYYEHUH OCHOBHOIO
oOuiero o0pa3oBaHUs, C y4E€TOM paclpeesieHHbIX 0 KjlaccaM IMPOBEpsSEMBIX TpeOOBaHUM K
pe3yibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeNbHON MporpaMMbl OCHOBHOTO  OOIIEro
00pa30BaHUs U AJIEMEHTOB COJIEPKaHUs, IPEICTABICHHBIX B YHUBEPCATbHOM KOJIU(PUKATOPE T10
XAMUH,

-Konuenuuu mnpenogaBanust y4deOHOro mnpenMera «XuUMHUS», B 00pa30BaTeIbHBIX
opranuzanusax PO, peanusyronux oCHOBHbIE 00111€00pa3oBaTeIbHbIE TPOTPAMMBL.

OO0mas xapakrepucTuka yued0HOro npeamera « XuMus»
VYueOHblii mnpeamer «XHUMHS» BXOIUT B IMpeaMeTHy0 obnacte «EcTecTBEeHHOHayudHBIE
nmpeaMeTel». B cucreMe ecTecTBEHHOHAaydyHOro OOpa3oBaHHsS XMMHUS KaK Y4eOHBIH MpenMer
3aHUMAeT BaKHOE MECTO B MO3HAHMM 3aKOHOB NPHUPOAbI, (POPMUPOBAHUM HAYYHOH KapTHUHBI
MHUpA, CO3/aHMM OCHOBBl XMMHYECKHMX 3HAHMH, HEOOXOIUMBIX JUId IOBCEIHEBHON >KM3HH,
HaBBIKOB 3JI0POBOr0 U 0€30MacHOro /s YeJIOBEeKa U OKpY)Kalollel ero cpenpl o0pasa KHU3HH, a
TaKK€ B BOCIIUTAHUN YKOJIOTHYECKOUN KYJIbTYPBI.
VYcnenHocTe M3ydeHHsT XMMUHM CBS3aHA C OBJIQJIGHUEM XHMUYECKHM SI3BIKOM, COONIOJICHHEM
npaBUa Oe30macHOM paboThl MPU BBHIMNOJIHEHUH XUMHUYECKOTO HKCIEPHUMEHTa, OCO3HaHHEM
MHOTOYMCIIEHHBIX CBSI3€M XUMHUHU C IPYTMMH IPEIMETAMH HIKOJIBHOTO Kypca.
[Iporpamma BKiIrOYaeT B c€0s1 OCHOBBI HEOPTraHUYECKON M OPraHMYeCKOW XUMUU. [ TaBHOM uaeei
IIPOrpaMMBl SIBJII€TCS cO37aHue 0a30BOr0 KOMILIEKCA ONIOPHBIX 3HAHUM [0 XMMUHU, BBIPAYKEHHBIX
B (opMme, COOTBETCTBYIOLIEH BO3pacTy OOYy4aroIUXCs MU HX OCOObIM 00pa30BaTE/IbHBIM
MMOTPEOHOCTSM.
B conepxaHuu AaHHOTO Kypca IMPeICcTaBICHbl OCHOBOIOJIATAIOIIAE XMMUYECKHE TEOPETUYECKHE
3HAHMS, BKJIIOUYAIOUIUME M3YyYEHHME COCTaBa M CTPOEHUS BELIECTB, 3aBUCUMOCTH MX CBOMCTB OT
CTPOEHUS, IPOTHO3UPOBAHUE CBOMCTB BEILIECTB, MCCIEAOBAHNE 3aKOHOMEPHOCTEN XUMHUYECKUX
IIPEBPALLEHUN U ITyTEN yIPaBJICHUs UMU B LIEJISAX IOJIyYEHHS BEIIECTB U MAaTEPUAJIOB.
TeopeTnueckyro OCHOBY M3y4EHMs] HEOPraHMYECKON XMMHH COCTaBJIIET aTOMHOMOJIEKYJIIPHOE
yuenue, [lepuonuueckuii 3akon J.1. MenneneeBa ¢ KpaTKMMH CBEJCHUSIMHU O CTPOCHUH aTOMa,
BHJIaX XUMHUYECKOH CBS3H, 3aKOHOMEPHOCTAX MPOTEKAHUS XUMUUYECKUX PEaKLIUM.
B u3yueHun kypca 3HaYUTENIbHAs POJIb OTBOJUTCS XUMHUYECKOMY HKCIEPUMEHTY: IPOBEICHUIO
MPAKTUYECKUX U JIAOOPATOPHBIX PabOT, ONMUCAHUIO PE3YIbTATOB YYEHHMUYECKOTO KCIEPUMEHTA,
COOJIIOJICHHUIO HOPM M ITpaBUJI 0€30MacHON pabOThl B XMMUYECKOH J1aO0paTOPHH.
Peanuzanus naHHOW mporpammsl B Ipolecce oOydeHHMs MO3BOUT oOydatomumes ¢ 3I1P
YCBOUTH KIIFOUEBBIE XUMUYECKHE KOMIIETEHIIMH U IOHTH POJIb U 3HAYEHUE XUMHH CPEIU APYTUX
HayK O IIPUPOJIE.
N3yueHne XUMUU CIOCOOCTBYET (POPMHUPOBAHHIO y OOy4ArOIIMXCS HAyYHOTO MHUPOBO33PEHHUS,
OCBOEHMIO OOIICHAYYHBIX METOJIOB (HAOIOIEHUE, U3MEPEHUE, SKCIIEPUMEHT, MOJICIMPOBAHUE),
OCBOEHHUIO MPAKTHUUYECKOTO NMPUMEHEHHSI HAYyYHBIX 3HAHUI, OCHOBAHHOTO Ha MEXKIIPEAMETHBIX
cBi3ax c¢ npenmeramu «Okpyxaromuit mupy», «®Pusuka», «buonorus», «l'eorpadus»,
«MaremaTtuka» U GopMUpyeT KOMIIETEHIIMH, HEOOXOAUMBbIE ISl TIPOIOJDKEHUsT 00pa3oBaHUs B
00J1aCTH €CTECTBEHHBIX HayK.
W3yueHnne XuMuH CHOCOOCTBYeT pa3BuUTHIO y oOywatromuxcs ¢ 3[IP mpocrpancTBeHHOTO
BOOOpaXKeHUsl, (YHKIMOHAIBHOW T'PaMOTHOCTH, YMEHHUS BOCHPUHUMATh U KPUTHYECKU



aHATM3UPOBATh MH(OPMAIINIO, TIPEACTABICHHYIO B pa3IM4YHbIX (popMax. 3HAUUMOCTh MpeaMeTa
JUISL pa3BUTHS SKU3HEHHOW KomreTeHuMH oOydaromuxcs ¢ 3[IP 3akmiodyaercss B yCBOCHHHU
OCHOBBI XMMHUECKUX 3HAHHI, HEOOXOIUMBIX JJISl TOBCETHEBHOM KU3HU; HABBIKOB 37I0POBOTO U
0e30macHOTO JUIsI YeJIOBeKa W OKPY)KAIoILIeH ero cpeapl oOpa3a >XKuW3HU; (OPMHPOBAHUU
9KOJIOTHYECKOU KYJIbTYpHI.
[Iporpamma otTpakaer coaepxaHue oOydeHHs MpeaMeTy «XHMHs» C Y4eTOM OCOOBIX
oOpa3oBaTelbHBIX TOTpeOHOCTel oOyuatomuxcs ¢ 3I[1P. OBnageHune ydeOHBIM MPEAMETOM
«XUMHUS» MPENCTABISET ONPEACIEeHHYI0 TPYAHOCTh uid oOydaromuxcs ¢ 3[IP. Oto cBsizaHo ¢
0COOEHHOCTSIMH MBICIIUTEIIHOW JESITEIbHOCTH, TMEPUOJANYECKUMHU KOJICOAaHUSIMU BHUMAaHMS,
MajJblM O0BEMOM MaMATH, HEJOCTATOYHOCTHIO OOLIero 3amaca 3HAHUM, MOHMKEHHBIM
[I03HABATEIbHBIM UHTEPECOM U HU3KHM YPOBHEM PEUEBOTO Pa3BUTHUS.
Jlnst mpeoJioyieHusT TPYAHOCTEM B H3YYEHUM Yy4ueOHOTO mpeamera «XuMHUsS» HeoO0Xoauma
ajanranus obbeMa M XapakTrepa Y4eOHOTro MaTepuana K I03HAaBaTE€IbHBIM BO3MOXKHOCTSIM
JAHHOW KaTeropuum oOOydaroluXxcs, Y4eT HX OCOOEHHOCTEH pa3BUTHUS: HCIOJIb30BaHUE
QITOPUTMOB, BHYTPUIIPEIMETHBIX U MEXIPEIMETHBIX CBS3€H, IOCTENEHHOE YCIIOKHEHHE
M3y4aeMoro MaTepuaia.
[Ipu u3ydeHnn XMMUN HEOOXOAUMO OCYILLECTBIISTh B3aUMO/IEHCTBHE Ha MOJIMCEHCOPHOM OCHOBE.
Teopernueckuii maTtepuasn HM3ydaercs B IPOLECCE MPAKTUUYECKOW NeATENbHOCTH. B03MOKHO
BBIJIEJIEHUE OTIENIbHBIX YPOKOB Ha pEIICHHE 3aJad B CBSA3M CO CJIOXHOCTHIO aHalM3a TEKCTa
obywarormumucs ¢ 3[IP. Opraamdeckoe €IWHCTBO TIPAKTHYECKOM W MBICIHUTEIBHON
NEeSITEeIbHOCTH OO0ydaroluxcsd Ha YpoKaxX XHMHMH CIIOCOOCTBYET MPOYHOMY U OCO3HAHHOMY
YCBOCHMIO 0a3MCHBIX XMMUYECKUX 3HAHUN U yMeHui. Ocoboe BHUMaHHE MPU U3YUYEHUU XUMUU
yAeNseTcsl U3YyYEHHIO «CKBO3HBIX» MOHATUNH M (OPMHUPOBAHHMIO HAaBBIKA CTPYKTYPHUPOBaHUS
Marepuana.

ean u 3a1aum u3yuyeHus yaeOHOro npeaMera «XuMHsI»
Obwue yenu M3ydeHusi ydeOHOTO mpeaMera «XUMUs» TpencraBiieHbl B [IpumepHoi paboueit
MporpaMMe OCHOBHOTO o0mero oOpasoBanus. OHHM aKTyaJu3UpPOBaHbl C YYE€TOM HOBBIX
MPUOPUTETOB B CHCTEME OCHOBHOTO 0O0IIero oOpa3oBaHUs, HANpPABICHHOCTH OOYYCHHS Ha
pa3BUTHE M CaMOpa3BHUTHE JIMYHOCTH, (opMHpoBaHHE €€ HHTEIJIEKTa U OOMIel KyIbTYpHI.
OOydeHne yMEHHIO YYUTHCS M MPOJOJDKATh CBOE 0Opa3oBaHHE CaMOCTOSITENIbHO B HacTosIlee
BpeMsl SIBIISIETCA OJHOW M3 BaKHEMIIWX (GYHKIUN y4yeOHBIX MpPEIMETOB, B TOM YHCIE U
«XuUMUn».
s oOyuatontuxcs c¢ 3I1P, Ttak ke, Kak U Ji1 HOPMATHUBHO DPa3BUBAIOIIUXCA CBEPCTHUKOB,
OCBaWBAIOIIMX OCHOBHYIO 00pa3oBaTEelbHYI0 MporpamMmy, JOMUHHUpYIOIIEe 3Ha4YCHHE
MPUOOPETAIOT TaKUe LENH, KaK:
* (QopmMupoBaHHE UHTEIUIEKTYalIbHO pPa3BUTON JUYHOCTH, TOTOBOM K COTPYAHHUYECTBY,
CaMOCTOSITEILBHOMY MPHUHSITHIO PEUICHHH, ClIOCOOHOM aanTUPOBATHCS K OBICTPO MEHSIOIUMCS
YCIOBUSIM KHU3HU;
* HAIIPaBJIEHHOCTh OOYYEHUSI Ha CUCTEMATUUYECKOE MPHUOOILEHNE YUaITUXCS K CAMOCTOSTEIbHOM
MO3HABATEIbHON  JESATENbHOCTH, HAay4yHbIM ¥  IPAKTHUYECKUM  METOJaM  IIO3HaHUS,
(hopMUPYIOIUM MOTHBALIMIO M Pa3BUTHE CIIOCOOHOCTEN K XUMUU;
= o0ecrneyeHue YCIOBHH, CIOCOOCTBYIOIIMX HPHUOOPETEHUIO0 OOY4YaIOIIMMHUCA  OIbITA
pa3HOOOpa3HON NIeSATETbHOCTH, MO3HAHUS U CaMOIO3HAHMS, KIIIOYEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETEHIHI), IMEIOLINX YHUBEpPCAIbHOE 3HAYCHUE /IS pa3IMYHbIX BUJOB JEATEIbHOCTH;
* popMHpOBaHNE YMEHUN OOBSICHIATH M OLEHUBATh SIBIICHUS OKPYXAIOIIEro MUpa Ha OCHOBAHUU
3HaHUH U OIBITA, MOTYYEHHBIX IPU U3YYECHUH XUMUHU;
= (¢opMupoBaHHEe Yy OOYYAIOUIUXCA TYMAHUCTHUECKUX OTHOILICHWH, MOHMMAHUS LIEHHOCTH
XUMUYECKUX 3HAHUHM I BBIPAOOTKU SKOJIOTUYECKH 1I€1eCO00pa3HOro MOBEICHHUS B OBITY U
TPYAOBOW JEATEIBHOCTH B LENSIX COXPAaHEHMsI CBOErO 3J0POBbsl M OKPYXKAIOLIEH MPUPOIHOMN
Cpensl;
* pa3BUTHE MOTHMBALMU K OOYYEHHUIO, CIOCOOHOCTEHl K CAMOKOHTPOJIO M CaMOBOCIIMTAaHHIO Ha
OCHOBE YCBOGHHS OOIIEUeNIOBEUYECKUX IEHHOCTEHW, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npouIIs U HaIIPaBIECHHOCTH AajbHEUIIero 00ydeHHs.



Kypc HampaBneH Ha pemieHue CIeIyMUX 3a1a4, 00eCIeUnBaONNX PEeATH3AIUI0 JTUIHOCTHO-
OPUEHTUPOBAHHOTO U JCATEILHOCTHOTO TIOIX0J0B K 00ydeHuto xumuu odydaromuxcs ¢ 3I1P Ha
YpOBHE OCHOBHOTO 00111ero 00pa3oBaHus:

* ¢opMHUpOBaHKE TEPBOHAYAIBHBIX CHUCTEMATH3UPOBAHHBIX IMPEJICTABICHUI O BEIIECTBAX, MX
MPEBPALIEHUSX W TMPAKTUYECKOM TPUMCHCHHH, OBJIAJICHUE TOHSATUHHBIM amnmapatoM u
CUMBOJIMYECKUM SI36IKOM XUMUH;

* 0CO3HAHUE OOBEKTHBHOW 3HAYUMOCTH OCHOB XMMHYECKOM HAYKH KaK 00JIACTH COBPEMEHHOTO
€CTECTBO3HAHMS, XUMHUYCCKHUX IPEBPAMICHUN HEOPraHMYECKUX M OPraHMYECKHX BEHISCTB KaK
OCHOBBI MHOTHX SIBJICHUH JKMBOW W HEXKUBOW NPHUPOJBI, YIrIyOJICHHE TpPEACTaBICHUN O
MaTepHATHLHOM SIMHCTBE MHPA;

* OBJAJICHUE OCHOBAMHM XHMHYECKOH T'PAMOTHOCTH: CIIOCOOHOCTBIO aHAIM3UPOBATH U
O0OBEKTUBHO OIICHUBATH JKU3HCHHBIC CUTYAIlMH, CBI3aHHBIC ¢ XUMHUEH, HaBBIKAMH 0€30I1acCHOTO
oOpallleHus ¢ BEIIECTBAMH, HCIIOJIb3yEMbIMH B TIOBCETHEBHOW KM3HHU; YMCHUEM aHAIIM3HPOBATH
¥ TUIAHUPOBATh OSKOJOTHYECKH O€30MacHOE IOBEJCHWE B IEISAX COXPAaHEHHUS 370POBbS U
OKpYKarollen Cpeibl;

* popMUPOBAHHE YMECHHI YCTAHABIMBATH CBSI3M MEXIY PEATbHO HAOIIOJACeMBIMUA XHMHYICCKUMHU
SIBJICHUSIMH U TIPOIIECCAMH, IIPOUCXOIAITMMHI B MUKPOMHUPE, OOBSICHATH TPUYNHBI MHOTOOOpa3us
BEIIECTB, 3aBUCUMOCTh MX CBOWCTB OT COCTaBa M CTPOCHHMS, a TAK)KE 3aBUCUMOCTh TIPUM CHEHHS
BEIIECTB OT UX CBOMCTB;

* MPUOOPETCHHE OMBITA WCITOJE30BAHUS PA3IMYHBIX METOJIOB U3YUCHUS BEIISCTB, HAOIIOACHHUS
32 WX TMPEBpAICHUSMH TPU TIPOBEJACHUU HECIOXHBIX XHUMHUYECKUX OKCIIEPUMEHTOB C
WCIIOJIb30BaHUEM JIA0OPATOPHOTO 000PYIOBaHUS M IPUOOPOB;

* ¢opMHUpOBaHUE TPEJICTABICHUNA O 3HAYCHWH XUMHUYECCKOW HAYKH M PEIICHWH COBPEMCHHBIX
9KOJIOTMYECKUX MpoOsieM, B TOM YHUCIE B NMPEAOTBPAILEHUN TEXHOTCHHBIX M SKOJOTHYECKHX
Karactpod.

Oco0enHocTr 0TOOpPa M aganTAUM Y4eOHOIr0 MaTepuaJia 1mo XuMum
OOyuenue yueOHOMY MpeAMeTy «XHUMHs» HEOOXOIUMO CTPOUTh Ha CO3/aHUU ONTUMAJIbHBIX
YCIIOBUH ISl YCBOEHHUS IIPOrpaMMHOTo Matepuaia odydarommmucs ¢ 3I1P. bonpmoe BHuManue
JOJKHO OBITh yJelieHO OTOOpy YydeOHOro MaTrepuajga B COOTBETCTBUM C IMPUHIMIIOM
JOCTYITHOCTH TpPH COXpaHEeHUU oOiiero 06a3zoBoro ypoBHS. OH [OJDKEH N0 COJCPKAHUIO U
o0bemMy OBbITh ananTUpoBaHHBIM JUIst oOyuaromuxcs ¢ 3[IP B coorBercTBUM € MX 0COOBIMHU
oOpazoBaTenbHbIMH  NOTpeOHOCTAMU.  CiienqyeT  OOJNErYuTh  OBJAJICHHUE  MaTepHaloM
oOyuatouumucsi ¢ 3IIP mocpeacTBoM ero AeTanbHOTO OOBSICHEHHUS C CHCTEMaTHYEeCKUM
MIOBTOPOM, MHOTOKPATHOM TPEHHUPOBKOW B NMPUMEHEHUU 3HAHMNA C UCHOJIH30BAaHUEM IPUEMOB
QITOPUTMU3ALMUU U BU3YaJIbHBIX OMOP, 00yUeHUs! CTPYKTYPUPOBAHUIO MaTepHaa.
Bonpiioe 3HaueHwe A7 TMOJHOIICHHOTO YCBOGHHS Y4eOHOro MaTepuana HMeeT ormopa Ha
MEXIpPEIMETHbIE CBSI3M BOIMPOCOB, M3y4aeMbIX B JaHHOM Kypce, C TaKUMH Y4eOHBIMU
npenMeramu kak «I'eorpadusy», «dusnkay, «buonorus». [lo3Bomnsis paccmMaTpuBaTh OJUH U TOT
e y4eOHBI MarepHall ¢ pa3HbIX TOYEK 3PEHHsI, MEKIIPEIMETHBIE CBSI3U CIIOCOOCTBYIOT €ro
JTy4IIeMY OCMBICIIEHHUIO, 00JIee MPOYHOMY 3aKPETICHUIO MOJYYSHHBIX 3HAHUN U MPAKTUYECKUX
YMEHUM.
[Ipu mOAroTOBKE K YpOKaM YYHTENb JOJIKEH MPEeAyCMOTpPeTh (hOpPMUPOBaAHHE Y OOyUJarOLIUXCS
YMEHHMH aHalu3UpOBaTh, CpPaBHUBATh, 0000IaTh W3ydyaeMblii MaTepuain, IJIaHUPOBATh
MPEJICTOSIIYI0 paboTy, OCYHIECTBISITH CaMOKOHTPOJb. HeoOXoIuMo TOCTOSHHO CIEOUTh 3a
MPaBUJIBHOCTBIO peueBOro o(opmiieHus BrIcKa3biBaHMit oOy4aromuxcs ¢ 311P.
B cBi3M Cc OCOOCHHOCTSMU TOBEACHUAM JIeATENbHOCTH oOyuaromuxcs ¢ 3[IP
(pacTOpMOKEHHOCTh, HEOPraHM30BAaHHOCTH) HEOOXOJUM CTPOKAUIIHMIA KOHTPOIb COOIIOACHUS
MpaBWJI TEXHUKU OE30MACHOCTH TPH TMPOBEICHUH J1a0OpaTOPHBIX padOT B XUMHUYECKOM
KaOuHeTe.
Buasbl gesareabnoctu odyvarwommuxcs ¢ 3I1P, 00ycinoBiaeHHble 0c00bIMI 00pPa30BaTEIbHBIMU
NOTPeOHOCTAMM U 00ecreYUuBAIOIIHE OCMbICJEHHOE OCBOCHHE COAEPKAHUM 00pa30BaHMS
o npeamMerty « XuMusi»
Copepxanrie BUIOB AesTenbHOCTH oOyuaromuxcs ¢ 3[1P Ha ypokax XuMuuU OmpeaensieTcss ux
0co0bIMH 00pa3oBaTebHBIMU NOTpeOHOCTSIMU. [ToMuMoO mmpoko ucnosszyeMeix B OOIT OO0



o0mumx [uig Bcex oOy4aromuxcs BUIOB JESITEIBHOCTH CIEAYET YCUJIMTH BHUIBI JEATEIBHOCTH,
cneun(puUHbIe A7 JAHHOW KaTeropuu oOydarommxcs, Jas OOECIeYeHHsS OCMBICICHHOTO
OCBOEHHUSI COJiep’KaHus oOOpa3oBaHUSl 10 NPEIMETY: YCUJIEHHE IPEAMETHO-IIPaKTUUYECKON
NESITEIbHOCTH C aKTUBU3allMEel CEHCOPHBIX CUCTEM; UEPEJOBAaHUE BHUJIOB JAEATEIbHOCTH,
3aJICHCTBYIOIMX Pa3IMYHbIE CEHCOPHBIE CUCTEMBI; OCBOCHUE MaTepraja ¢ OIIOPOI Ha aJlrOPUTM,;
«IIOIIAr0OBOCTb» B U3YYEHUU MaTepuasa; UCIOIb30BaHUE JONOJHUTEIBHON BU3yaJbHON ONOPHI
(mmanbl, 00pasIbl, CXeMBbl, MAOJIOHBI, OTOpHBIE Ta0muIE!). g pasBuTusa y oOyuatomuxcs ¢ 3[1P
YMEHHMSI JIeJ1aTh BBIBOJIbL, ()OPMUPOBAHUS IPAMOTHOIO PEYEBOI0 BBICKA3BIBAHHUS HEOOXOIUMO
UCTIOJB30BaTh OMOpHBIE cioBa W kimme. Ocoboe BHUMAaHUE CJENyeT YACTUTh OOYydeHHIO
CTPYKTYPUPOBAHHUIO MaTepuaja: COCTABJIEHUE PUCYHOUHBIX M BepOaJbHBIX CXEM, COCTaBIICHUE
TaOJIMII, COCTaBJICHUE KiacCu(PUKauu ¢ 0003HAYCHHBIMH OCHOBAHUSAMU JUIA KJIacCU(UKAINH U
HaIOJIHEHUE UX IPUMEpaMH U JIp.
Temaruueckas u TepMuHosIoTHYecKas jiekcuka cootsercTByer OOIT OOO.
Jna oOyuatouiuxcs ¢ 3IIP cymiecTBEHHBIMU SIBISIOTCS MpPHEMBI pabOThl C JIEKCUYECKUM
MarepuagoM mno npeamety. IlpoBoaurtcs crenumanbHas paboTa MO BBEACHUIO B AKTHBHBIN
CJI0Baph OOyYaIOIIMXCsA COOTBETCTBYIOUIEH TepMUHONOTHU. V3ydaemble TEpMHHBI BBOJSTCS Ha
MOJINCEHCOPHOM OCHOBE, oO0s3aTenbHa BU3YyallbHAas TMOJAEPXKKA, AITOPUTMBI pabOThl C
OTIpe/ieNIeHUEM, OTIOPHBIE CXEMBI JUIs aKTyalu3aluu TEPMUHOIOTHH. MecTo yueGHOro npeamera
«Xumus» B yueOHOoM miaHe B cootrBerctBum ¢ ®enepanibHbIM TOCYIAapCTBEHHBIM
o0pa3oBaTelIbHBIM CTaHAaPTOM OCHOBHOIO 00IIero oOpa3oBaHMs y4eOHBIN mpeaMer «XuMus»
BXOJIUT B MpeAMETHYIO 001acTh «EcTecTBeHHOHAYYHbIE MPEAMETH» U SBISETCS 005S3aTeabHbIM
IUTsl U3ydeHUsl. YUeOHBIM IJIaHOM Ha e€ M3ydeHHe OTBeneHO 175 yueOHBIX YacoB — MO 3 4 B
Henenio B 8 M M 2 4 B 9 kimaccax cooTBeTCTBeHHO. CojiepkaHue yIeOHOTO mpeamMeTa « XUMHES,
cootBeTcTByeT ®I'OC OOO, paszpaborano ¢ yuerom [IpumepHOit 0OCHOBHOUM 00OpazoBaTeIbHON
MIPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus M0 y4eOHOMY MPEAMETY «XUMHUS», COOTBETCTBYET
[IpuMepHO# amanTUPOBAaHHOW OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMe OCHOBHOTO OOIIEro
00pa3zoBaHus 00YUAIOIIHUXCS € 3a/ICPKKON ICUXUYIECKOTO PA3BUTHSI.
MecTo yyeOHOro npeaMera « XuMusH» B y4eOHOM IJIaHe

B cootBercTBUM ¢ DenepalibHBIM TOCYIapCTBEHHBIM O0pa30BaTEIbHBIM CTaHAAPTOM
OCHOBHOTO 00111ero 00pa3oBaHusi yueOHbIN npeaMer «XUMUs» BXOJUT B MPEIMETHYIO 00JacThb
«EcTecTBeHHOHAyUYHBIE IPEAMETHI» U SBISETCS 00s13aTEIbHBIM 711 U3YYCHHUSI.

Y4eOHbIM TUTaHOM Ha e€ n3ydeHue oTBe/ieH0 136 ydeOHBIX YacoB — IO 2 4 B HEAEIIO B §
B 9 Kiaccax.

Conepkanne ydeOHoro npenmera «Xumus», cootBerctByeTr @I'OC OO0, pazpaboTaHo
c yuetom IIpumMepHOIi OCHOBHOW 00pa30BaTENbHON MPOrpPaMMBI  OCHOBHOTO  OOLIEro
oOpa3oBaHus N0 y4eOHOMY IMpeaMeTy «XHUMHUA», COOTBETCTBYeT [IprMepHOil aganTupoBaHHOMN
OCHOBHOI 00pa3oBaTeNIbHON MporpaMMe OCHOBHOTO OOIIero oOpa3oBaHHs OOYYaIOUIUXCS C
3aJIep>KKOU ICUXUYECKOTO Pa3BUTHSL.

5.Coodeprcanue yueonozo npeomema « Xumusn»

8 ki1ace
68 u/rox (2 4/nen.)

Pazgen 1. OcHOBHbIe TIOHATHA XUMHH (YPOBeHb AaTOMHO-
MOJICKYJISIPHBIX MPEACTABJICHHH)

[Ipenmer xumuu. XWMmug Kak 4acThb €CTECTBO3HAHWA. BemecrBa u ux
cBoiictBa. YumcTele BemectBa M CMeCH. MeToabl MO3HAHUS B XHUMUU:
HaOmoieHne, skcrnepuMeHT. [Ipuemsl Oe3omacHo paboThl ¢ 000PY/IOBAHUEM U
BeuectBaMu. CTpOCHUE TJIAMEHMU.

Uucteie BemecTBa U cMecu. CrocoObl OYMCTKH BEIIECTB: OTCTaUBaHMUE,
dbunpTpoBaHUE, BhINAPUBAHKUE, KPUCTAIUIU3AUS, NUCTHILIIALUSI. DU3NUecKue U



XUMHUYECKHE SBICHUS. XUMHUUECKHE peakiuu. [[pu3Hakn XUMUYECKUX PEaKIUid U
YCJIOBUS BOBHUKHOBEHUS U TCUCHUSI XUMUYECKUX PEAKIUU.

ATOMBI, MOJIEKYJBI W  MOHBL. BemecrBa  MOJEKYyISIpHOITO U
HEMOJIEKYJSIpHOTO cTpoeHus. Kpucrtaimnuueckue u amMopQHble BEIIECTBA.
Kpucrannmueckue pemeTku: MOHHAs, aTOMHas W MoJIeKyssipHad. [IpocTeie u
CJIO’)KHBIE BEUIECTBA. XUMHUYECKUN 3JI€MEHT. MeTamibl 1 HEMETaulbl. ATOMHAas
eauHuIa Maccbl. OTHOCUTENIbHAsg aTOMHas Macca. S3BIK XxuUMHUM. 3HAKH
XUMHUYECKHX HJIEMEHTOB. 3aKOH IOCTOSTHCTBA COCTaBa BEHIECTBA. XUMHUUYECKUE
dbopmynel.  OTHOcUTeNbHasE  MOJIEKyJsipHas Macca. KadecTBeHHBIH U
KOJMYECTBEHHBIM COCTAB BEIECTBA. BBIYUCIEHUS MO XUMHUUYECKUM (POpMyJsiaMm.
MaccoBast 70Jis1 XUMUYECKOTO 3JIEMEHTA B CJI0KHOM BEIIIECTBE.

BaneHTHOCTh XUMHMYECKMX 3JIeMEHTOB. OmpefeneHne BaJIEeHTHOCTHU
AJIEMEHTOB 10 (QopmynaM OuHApHBIX coeauHeHuil. CoCTaBICHUE XMUMHUYECKHUX
dbopmyn OMHAPHBIX COSTUHEHUH IO BaJICHTHOCTH.

ATOMHO — MOJIEKYJISIPHOE y4€HHUE. 3aKOH COXPAHEHHUS MAacChl BEIIECTB.
Kuzep u pesarensHocTh M.B. JlomoHOCOBa. Xumuueckue ypaBHEHHs. TUIIbI
XUMHUYECKUX PEAKIIUIA.

Kucnopon. Haxoxnenue B mnpupoae. Ilomydyenue kuciopoaa B
7abopaTopu M MPOMBINUICHHOCTH. Du3znueckue M XUMHYECKHE CBOMCTBA
kuciopoaa. Il'openue. Oxkcunpl. Ilpumenenune kucnopoga. Kpyrosopor
Kkuciopona B npupozae. O30H, amioTponus kuciaopona. Bo3gyx u ero coctas.
3amura aTMOC(HEPHOro BO3AyXa OT 3arpsi3HEHHI.

Bonopon. Haxoxnenue B npupoje. [lonydenne Bogopona B naboparopuu
Y IIPOMBILUIEHHOCTH. PU3NUYECKre U XUMUUYECKHUE CBOMCTBA Bojopoaa. Boxopon
— BOCCTaHOBHTEINb. Mephl 6€30MacHOCTH Mpu padoTe ¢ BojopoaoM. [Ipumenenue
BOZOPOJA.

Bopa. Meronbl omnpeneneHuss coctaBa BOJIbl — aHAIW3 MW CHHTE3.
dusnyeckre cBOMCTBa BoJIbl. Boma B mpupojie U ciocoObl €€ OYMCTKU. Adparius
BOJIbl. XMMUYECKHUE CBOMCTBA BOABI. [Iprumenenue Bonbl. Boga — pactBopuTesb.
PacTBopumMocTs BemecTB B Boge. MaccoBas 10151 paCTBOPEHHOT'O BEIIECTBA.

KomnuectBennbie oTHOmeHUss B xuMuu. KosmuecTBo BemiectBa. MoIb.
Monspuas macca. 3akoH ABoraapo. MomsipHbiii 00beM razoB. OTHOCHTENbHAS
IJIOTHOCTH ra30oB. OObEMHBIE OTHOLLICHHS Ta30B NP XUMUYECKUX PEAKIUSX.

Baxwueiimue kinacchl HEOPraHMYECKUX coeAuHeHHi. OKCHUIBI: COCTaB,
knaccudukarms. OCHOBHbIE W KHCJIOTHBIE OKCHIbI. HoMeHKIaTypa OKCHIIOB.
®u3nyecKrue U XUMUYECKUE CBOMCTBA, ITOJIYYEHUE U IPUMEHECHUE OKCUIOB.

Iunpoxcuaer. Knaccubukammst rtunpokcumoB. OcHoBanms. Coctas.
[Ilenoun wm HepacTBOpuMBbIEe oOCHOBaHUs. Homenknatypa. ®usnueckue u
XUMHYECKHE CBOMCTBA OCHOBaHMM. Peakums Heutpanuszauuu. [lomyueHune wu
IpUMEHEHNE OCHOBAaHUN. AMDOTEpHBIC OKCHIIBI M TUPOKCHIBI.

Kucnotel. CocraB. Knaccudukanus. Homenknarypa. ®Pusnueckue u
XUMHUYECKHE CBOWCTBA KUCIOT. BBITECHUTENBHBIN PsiJI METAJUIOB.

Comu. CocraB. Knaccudukanusa. Homenkinarypa. dusnyeckue cBoicTBa
cosieil. PactBopumMocTh cosedl B Bojie. XUMHUYECKHUE CBOMCTBa coieil. CriocoObl
nojay4deHus cosieil. [lpumenenue coieil.

['eHeTnueckass CBSI3b MEXJAY OCHOBHBIMM KJIACCAMHM HEOPraHUYECKUX
COCIMHECHUM.



JemoncTpanuu. O3HakoMIJIeHHE € OO0pa3laMH MPOCTBIX U CIHOXKHBIX
BemectB. CmocoObl OYMCTKM  BEHIECTB: KPUCTAJUIM3ALMS, JUCTUIUISIUA,
xpoMartorpadus. OnbIThl, TOATBEPKAAIONINE 3aKOH COXPAHEHUSI MACChl BEIIECTB.

[Tonyuenue u coOupaHue KUCIopoaa METOJOM BBITECHEHHUSI BO3yXa U
BoAbL. OnpesenieHre coctaBa Bo3ayxa. Koanekyus Heghmu, KaMeHHO20 yais U
npooyKmoe8 ux nepepadomxiu.

[Tonydyenue Bompopoja B anmnapare Kuma, mpoBepka BoJopoa Ha YUCTOTY,
TOPEHHE BOJIOPO/Ia, COOMpaHUe BOJIOPOIa METOJOM BBITECHEHHUS BO3yXa U BOJIBI.

Ananu3 Bosbl. CHHTE3 BOJIBL.
3HaKOMCTBO ¢ 00pa3liaM OKCUJIOB, KHCJIOT, OCHOBAHUN U COJIEH.
Henrpamuzanusa meénoum KUCIOTON B IPUCYTCTBUU UHAUKATOPA.

JlaGopaTtopHble onbIThbl. PacCMOTpeHHE BEIIECTB C Pa3IMYHBIMU
dbuznyeckuMu cBocTBaMU. Pa3yiesieHre cmecu ¢ moMoIsio MarauTa. [lpumepst
(bU3UYECKUX U XUMUYECKUX SIBJICHUN. Peakinu, WILTIOCTpUPYIONINE OCHOBHBIC
NPU3HAKK XapaKTePHBIX peakiuu. Pasnoskenrne ocHoBHOro kapoonarta mezu (11).
Peakiusi 3aMelieHUs MEU KEJIE30M.

O3HakoMJieHHEe ¢ 00pa3iiaMu OKCHUJIOB.

BsaumoeiictBre Bogopoaa ¢ okcuaom meau (11).

OnbIThI, TOATBEPKAAIOIINE XUMUUYECKUE CBOMCTBA KUCIIOT, OCHOBAHUH.

IIpakTyeckue padoThI

o [IpaBuna TexHuku 6€30MaCHOCTHU MPHU pabOTe B XUMHUECKOM
kabuHere. O3HaKoMIIeHHE ¢ JaOOpPaTOPHBIM 000PYIOBAHHUEM.

e OuncTKa 3arpsA3HEHHON MOBAPEHHOW COJIU.

e [lony4yeHne u CBOMCTBA KUCIOPOAA

e [losryueHnne Bogopoa U U3ydyeHue ero CBOMCTB.

e [IpuroroBiieHrE PacTBOPOB COJIEH C ONMPEACITEHHON MAaCCOBOM JI0JIEH
PACTBOPEHHOIO BEILIECTBA.

o Penienue sxcnepuMeHTanbHbIX 3a7a4 10 TeMe «OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COCIUHEHUI.

PacueTHble 3a1aun:

Brruncnenrne OTHOCUTENBHON MOJIEKYJISIPHOW MAacChl BEIIECTBA 110
dbopmyie. Beruucienne MacCoBOM JJOJM AJIEMEHTa B XUMUUECKOM
COCIMHECHUU. Y CTAHOBJICHHE MPOCTeHel GopMyIibl BEIIECTBA IO MaCCOBBIM
JOJISIM 3JIEMEHTOB.

HaxoxneHne MaccoBO# 01 paCTBOPEHHOIO BEIIECTBA B PACTBOPE.
Brruncnenne maccbl paCTBOPEHHOTO BELIECTBA M BOJIBI JJIs1 IPUTOTOBJICHUS
pacTBOpa ONpeneNEHHON KOHUECHTPALUH.

OOBbEMHBIC OTHOIIIECHUS Ta30B IPH XUMUYECKHUX PEAKITUIX.

Berauciennst mo XMuMUYECKUM YPaBHEHHSIM MacChl, 00bEMa U KOJTHMYECTBA
BEIIECTBA OJTHOTO M3 MPOJAYKTOB PEAKIIMH 110 MACCe MCXOHOTO BEMIECTBA, O0BEMY
WJIM KOJIMYECTBY BEIIECTBA, COACPKALIETO ONPEAECIEHHYIO TOJI0 TPUMECEH.

Paznea 2. Ileproauyeckuii 3aK0H U EPUOIMYECKAS CUCTEMA
xumudecknx jaemMeHToB /[.. MengeneeBa. CtpoeHue aToma.

[lepBble MONBITKU KiIacCU(UKALMK XUMUUYECKUX 31eMeHTOB. [loHsitue o
rpyInax CXOAHBIX AJIEMEHTOB. ECTECTBEHHBIE CEMENCTBA LIEIIOYHBIX METAIIOB U
rajnoreHoB. bmaroponnsie rasel. Ilepmonnueckuit 3axkoH JI.Ml.Menpaeneena.
[lepuoguyeckass cucreMa Kak €CTECTBEHHO — HaydyHOe KiaccuUKaius



XUMHYECKUX 3JIeMEeHTOB. TabinuyHas ¢dopma MNpeACTaBICHUs Kiaccuukauuu
XUMHYECKUX 3JieMeHTOB. Ctpykrypa Tabmuubl «llepuoguyeckas cucrema
xumuueckux 3neMentoB .M. MenneneeBa» (kopotkas gopma): A- u b- rpynmsl,
nepuoabl. DU3AYECKUM CMBICI IOPAJKOBOIO JJIEMEHTa, HOMEpa IIepUOJa,
HOMEpa Ipynmsl (sl 2JIEMEHTOB A-TpyIm).

Crtpoenue atoma: siApoO U 3NEKTPOHHAsT 00osouka. CocTaB aTOMHBIX SIAED:
IPOTOHBI W HEUTPOHBI. M30TOmbl. 3apsa aToOMHOIO sApa, MAacCoOBOE YHUCIO,
OoTHOcuTeNbHas aroMHas Macca. CoBpemeHHass (GOPMYJIHpPOBKA MOHATHUSA
«XAMHUYECKUU DIIEMEHT.

OnexkTpoHHass 000J0YKAa aTOMa: MOHITHE 00 SHEPreTUYECKOM YPOBHE
(3JIEKTPOHHOM CJIO€), €r0 EMKOCTU. 3aIlOJIHEHHE 3JIEKTPOHHBIX CIOEB Y aTOMOB
AJIEMEHTOB TMEpPBOI0 — TpeThero mnepuonoB. CoBpeMeHHas (OpMyIHpPOBKa
NEPUOIUYECKOTO 3aKOHA.

3HaueHUE MEPUOJUYECKOro 3akoHa. Hayunesle poctmxkenns [
MeHzeneeBa: HUCHOPAaBICHUE OTHOCUTEIBHBIX AaTOMHBIX Macc, MpeaCcKa3aHHe
CYLIECTBOBAHMUSI  HEOTKPBITBIX  3JEMEHTOB, MEPECTAHOBKH  XMUMHUYECKHX
BJIEMEHTOB B Inepuoaumueckor cucreme. JKusHp u  pesrensHOocTh  JI.M.
Mennemneena.

JdeMoHcTpanum:

dusnyeckue CBOMCTBA MICIOYHBIX METAJUIOB. B3ammonelcTBHUE OKCHIIOB
HaTpusi, Maruus, ¢ocdopa, cepsl ¢ BOAOH, UCCIEIOBAHNE CBOMCTB MOIYYEHHBIX
IpOAYKTOB. B3anmonerncTBue Hatpust U Kainus ¢ BOJOM. PU3NYECKUE CBOWCTBA
rajoreHoB. BzaumoeiicTBre altOMUHUS € XJI0POM, OpOMOM U HOJIOM.

Paznen 3. CtpoeHue BelecTna.

DNEeKTPOOTPUIATENBHOCTh XUMHUYECKHX 3JIEMEHTOB. (OCHOBHBIE BHJbI
XUMUYECKOW CBSI3U: KOBAJIEHTHAS] HEMOJISIpHAs, KOBAJICHTHASI MOJSIpPHAsl, UOHHAs.
BajieHTHOCTh 371EMEHTOB B CBETE AJIEKTPOHHOU Teopuu. CTEneHb OKUCIEHUS.
[IpaBuita onpeiesieHUs CTENIEHEN OKUCIICHUS 3JIEMEHTOB.

JdeMoHcTpanum:

CormocraBiieHre  (U3HKO-XMMHUYSCKMX  CBOWCTB  COCIWHCHHH  C
KOBQJIEHTHBIMU U MOHHBIMU CBSI35IMH.

9 kiacc
68 4/rox (2 4/nen.)

Pazgen 1.1loBTOpeHue 0CHOBHBIX BONPOCOB Kypca 8 kiacca (3 yaca)
[Tepnoanueckuit 3akoH u llepuoanyeckas cucteMa XUMUYECKUX DJIEMEHTOB
JI. 1. MenneneeBa B CBETE€ TEOPUU CTPOCHUS aTOMA.
Xumuueckas cBsa3b. CTpoeHue BellecTBa. THIBI  KPUCTATITMYECKUX
PEIIETOK.
XHUMHYECKHE CBOMCTBA OKCHJIOB, KHCJIOT, OCHOBAaHHM, cojeil. PacuéTtel mo
XUMHUYECKUM YPABHECHUSIM

Paznena 2. MHoroo0pa3ue XuMH4YeCKUX
peaxkumi.



Knaccudpukanus  XUMHUYECKMX  peakIuid:  peakuuu  COCJAUHEHUS,
paslioxkeHus,  3amenieHus, oobmeHa.  OKUCIUTETHbHO-BOCCTAHOBUTEILHBIE
peakuun.  OKUCIUTENIb,  BOCCTAHOBHUTEIb,  IPOLECCHl  OKHUCIEHUA U
BOCCTaHOBJIEHHS. COCTaBJIICHUE YPAaBHEHHU OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii ¢ MOMOIIBIO METO/1a AJIEKTPOHHOTO OajaHca.

TennoBeie APPEeKTh XUMUYECKUX peakiui. OK30TEPMUUYECKHE U
SHJIOTEPMHUYECKHE pPEaKUMU. [epMOXMUMHUYECKHE YypaBHEHHs. PacdeTsl 1o
TEPMOXUMHUYECKUM YPABHEHUSIM.

CkopocTh XuMHYECKUX peakiuid. DakTopbl, BIUSIOMIME HA CKOPOCTh
XUMHUYECKTX PEAKIIUI. [TepBoHavyanbHOE MpEICTABICHUE O KaTaIu3e.

O6patumeble peakuuu. [IoHsITHE 0 XUMHUYECKOM PAaBHOBECHH.

XUMUYECKUE peaklui B BOJHBIX pacTBOpax. OJEKTPOJIUTHl U
HeanekTposauThl. Moubl. Katnonsl u aHuoHbl. ['mapatHas Teopusi pacTBOPOB.
DNEeKTpOoIUTHYECKasT JUCCOIMAIUs KUCIOT, OCHOBaHUUM M coseil. Cialbbie u
CUlibHbIe 2JeKTpoduThl. CreneHp auccouuanuu. CTeneHb AUCCOLMAIMH.
Peakiiuu moHHOrOo OOMEHa. YCJIOBHS TEUEHMsI PEaklMii MOHHOTO OOMEHa 10
KOHIIa. XMMHUYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX COCIMHEHUM
B CBETE MPEJCTABICHUM 00 JIEKTPOIUTHUSCKON TUCCONMAIIMU U OKUCITUTEIIHHO-
BOCCTAHOBUTEJIbHBIX peakiui. [IoHsTHE O TUAPOIN3E COTIEH.
JdeMoHCcTpanum:
[TpuMepsl K30 U IHAOTEPMUUECKUX PEAKIIHIA.
B3aumoneinicTtBue IIMHKAa C COJITHOM M YKCYCHOW KHUCIIOTOW. B3ammopeinictBue
rpaHyJIMPOBAHHOTO IIUHKA U IIMHKOBOM MBLINA C COJISTHON KMCIOTOM.
B3aumoperictue okcuga meau (II) ¢ cepHOl KMCIOTOM pa3HOW KOHIUEHTpAIUU
IIpU pa3HBIX TEMIIepaTypax.
['opeHue yTiisi B KOHIIEHTPUPOBAHHOW a30THOM KHCIIOTE.
['opeHue cepbl B pacIIaBIICHHOW CEUTPE.
HcnbiTanne pacTBOPOB BEIIECTB HA AJIEKTPUUYECKYIO TPOBOIUMOCTD.
JIBH>KEHHE€ HOHOB B JICKTPUUECKOM IIOJIE.
IIpakTu4eckue padoThi:
N3ydenne BNUsSHUSA yCIOBUNM NPOBEACHNUS XUMUUECKONW PEAKIINU HA €€ CKOPOCTb.
Penienue skcrnepuMEHTAIBHBIX 3ajad 1Mo Teme «CBOMCTBAa KHCIOT, COJeH u
OCHOBAHHU KaK 3JIEKTPOJIUTOBY
JlaGopaTopHbIe ONBITHI:
Peakiiun oOMeHa MEeXTy pacTBOpaMH AJICKTPOJIMTOB
PacuerHble 3a1a4u: BbIUnCIIeHUS 10 TEPMOXUMUYECKUM YPaBHEHUSIM PEAKIIUM.

Pa3nen 3. MHorooopasue BemecTs.

Hemerannel. T'anorensl. [lonoxeHne B NEPUOIUYECKONM CHCTEME
XUMHYECKHX DJIEMEHTOB, CTPOCHME HX aroMoB. HaxoxaeHune B mpupoze.
DU3NYECKUE U XUMHUYECKUE CBOMCTBA rajoreHoB. llonydyeHne W npuMeHEHHE
rajoreHoB. Xiiop. Puznyeckue U XUMUUYECKHE CBoOMcTBa Xxjopa. [IpumeHnenue
xjopa. Xmnopopoaopoa. @Pusndeckue cBoicta. [lonmydenue. CosisiHHas KUCI0Ta
u €€ conu. KauectBeHHas peakius Ha XJIOpUI-UOHBI. Pacrio3HaBaHue XJIOpHUIOB,
OpPOMUIOB, HOIUJIOB.

Kucnopon u cepa. Ilonmoxenne kucnopona u cepol B IICXD, ctpoenue
nx atoMoB. Cepa. Amnorponusi cepbl. PU3NUECKHE W XMUMUYECKUE CBOMCTBA.



Haxoxnenune B nmpupoae. [Ipumenenune cepol. CepoBomgopona. CepoBomopoaHas
KHCIIOTa U ee conu. KauecTBeHHas peakuusi Ha CyiabGui-uoHbL. OKCHA Cepbl
(IV). ®usnueckue u xumudeckue cBoicTa. [Ipumenenne. CepHUCTas KUCIOTA U
ee conu. KauectBennas peakius Ha cynbpur-uonsl. Okcup cepol (V). Cepnas
KHUCJIOTa. XMMUYECKHE CBOMCTBA pa30aBICeHHOM M KOHIEHTPUPOBAHHOW CEPHOM
kuciioTel. KadecTBeHHass peakius Ha cCyibhaT-HOHbl. XUMHUUYECKHE PEaKIIHH,
JIeXKAIIUE B OCHOBE TMOJYYEHUS CEPHOM KHUCIOTHI B MPOMBILIIJIEHHOCTH.
IIprMeHeHne cepHON KUCIIOTHI.

Azot u docdop. [lonoxenne azora u dochopa B IICXDI, crpoeHue ux
aTOMOB. A30T, (PU3UYECKHE U XUMUUECKUE CBOMCTBA, MOJyYCHUE U TPUMEHCHHE.
KpyroBopot azota B mpupoje. AMMuak: GuU3MUYECKUe U XUMUUYECKUE CBOMCTBA,
noinydyeHue u npuMeHenue. Conu aMMOHHMS. A30THasg KHUCJIOTa M €€ CBOMCTBA.
OkucnuTeNbHbIE CBOMCTBA a30THOM KHUCJIOTHI. [losyueHue a30THOW KHCJIOTHI B
nabopatopuu. XMMHUECKUE PEaKIuu, JexkKallie B OCHOBE MOJYy4YCHHUS a30THOM
KHUCJIOTHI B MPOMBINUICHHOCTH. [IpumeHnenne a3oTHoW kuciaoThl. Cojii a30THOU
KHUCJIOTHI M X IPUMEHEHUE. A30THBIC YI0OpCHHUS.

®docdop. Amnorpornus ¢ocdopa. dusznueckne M XUMHUYECKHE CBOMCTBA
docthopa. Oxcun docdhopa (V). OprodochopHas KuCIOTa U €€ COJIU.
docdopHbie yaoOpeHus.

VYrnepon u xpemuuil. Ilonoxenue yrnepoga u kpemHus B IICXD,
CTPOCHHME HX aTroMOB. Yriepod. Amiotponus yriaepona. PDusmyeckue Hu
XUMUYECKHE CBOMCTBa yriepoja. AjcopOums. YTapHbId Ta3, CBOWCTBA H
¢dusnonIoruyecKkoe NelcTBUE Ha OpraHu3M. YTJIEKUCIBIN ra3. YToibHAs KUCIOTa
u ee conu. KauecTBeHHbIe peakiny Ha kapOoHaT-MOHbI. KpyroBopot yrieposaa B
npupoje. OpraHu4ecKre COeIMHEHUS yTiepoaa.

Kpemnuii. Oxcup kpemuus (4). Kpemauesas kucinora u ee conu. Cmexio.
Llemenm.

Mertamibl. [lonoxxenune metamuioB B [ICXD [I.M.MeHnaeneeBa, CTpOCHHUE UX
aTOMOB. Merammnyeckast cBiI3b. DuU3NUEecKHe CBOMCTBA METAJIOB. Psn
aKTUBHOCTH METAJJIOB. XHUMHUYECKHE CBoWcTBa MeTaiioB. OOmue crocoObl
nosyyeHuss MetaiioB. CmiaBel MetaiioB.  Illenounsie metamibl. [lonoxenue
HIEJIOYHBIX METaJUIOB B MEPUOJAMYECKONW CHUCTEME, CTPOCHHE HUX aTOMOB.
Haxoxnenne B mnpupoje. MarHui W KajiblUi, UX BaKHEUIIWE COCIUHCHUA.
XecTkocTh BOABI U CITOCOOBI €€ YCTPaHECHHUSI.

Anromunaui. [lomoxeHnne anrOMUHNS B IEPUOJNYECKON CUCTEME, CTPOCHUE
ero aroma. Haxoxnenwe B mpupone. PU3MYECKME M XMMHYECKUE CBOWCTBA
amtoMHUHUSA. AM(OTEPHOCTh OKCUAA U THAPOKCH/IA ATTFOMUHUS.

Keneso. Ilomoxenne xenesa B NMEPUOAUYECKON CUCTEME, CTPOEHHUE €r0
aroma. Haxoxnenue B npupoge. @PU3MUYECKUE U XUMHYECKHE CBOMCTBA JKEJIE3a.
Baxwueiimme coeTuHEHU JKele3a: OKCUJIbI, TUAPOKCUABI U conu kene3a (l1) u
xkenesa (I11). KauecTBeHHBIE peakiiMy HAa UOHBI.

JdeMoHCcTpanum:

Pu3nYeCcKue CBOMCTBA TAJIOTEHOB.

[TonydyeHnue Xa0poBOAOPOJA U PACTBOPEHUE €TI0 B BOJIE.

AmnotponHbie Moaudpukauuu cepbl. OOpasibl NPUPOAHBIX CYIbPUIOB U
CyJb(aToB.



[lonyyenne aMMuaka M €ro pacTBopeHue B Boje. O3HaKOMIIEHHE ¢ 0Opa3lamu
MPUPOAHBIX HUTPATOB, (hochaToB
Mopenu KpUCTaNIMYECKUX PeIETOK  anMa3a W rpadura. 3HAKOMCTBO C
oOpa3laMu NpUpOJHBIX KAPOOHATOB U CHIIUKATOB
3HaKOMCTBO € 00pa3laMy Ba)KHEHUIIUX COCAMHEHUI HATpHs, KaJlns, TPUPOJAHBIX
COCMHEHUN KaJIblUsA, pPyIJaMH JKejesa, COCIMHEHUSMHU  AJIFOMUHUS.
B3anMoaelcTBUE HIETOYHBIX, IIEJIOYHO3EMENBHBIX METAJUIOB M AJTOMHUHHS C
Bofoi. CxxuraHue xene3a B KHCIOPOJIE U XJIOPE.
IIpakTuyeckue padoThI:
ITonydyeHue COITHON KUCIOTHI U U3YYEHUE €€ CBOMUCTB.
Penrenne sxcriepuMeHTaNIBHBIX 3a1a4 1o TeMme «Kucnopoa u cepa»
[TonyueHne aMmmMuaka U U3y4eHUE €ro CBOMCTB.
[lonyuenne oxcuna yriaepona (IV) m uzydenue ero cBoicTB. PacmnoznaBanue
KapOOHATOB.
Penienne skcriepruMeHTANIBHBIX 33/1a4 110 TeMe «MeTasuibl U UX COEAUHEHUS.
JlaGopaTopHbIe ONbITHI:
BrITecHEHHE TaIOr€HaMHU JIPYT ApYyra U3 pacCTBOPOB UX COEUHEHHUIA.
KauectBennblie peakiuu cyiabhu-, CyabPuT- u cyabdar- HOHOB B pacTBOpeE.
O3HakomIleHHe ¢ 00pa3iamMu cepbl U €€ MPUPOTHBIMU COCTUHEHUSIMHU.
B3aumopenicteue coseli aMMOHHMS CO LIEJI0YaAMMU.
KauecTBeHHbIE peakiuy Ha KapOOHAT- U CUJIMKAT- HOHBI.
KauecTBeHHas peakiys Ha YIJIEKUCIIBIN ras3.
N3yuenue 00pa3noB MeTauIoB. B3anMoneiicTBue METamioB ¢ pacTBOpaMu
coneil. O3HaKOMJIEHME CO CBOMCTBaMHM U TPEBPALIECHUSIMU KapOOHAaTOB W
rusipokapOoHaToB. [Tomyuenue ruipokcuia alfOMMHNS U B3aUMOJICHCTBHE €T0 C
KHCJIOTaMH U IesiouaMu. KadecTBeHHbIE peakuun Ha HoHbl Fe?* n Fe®*
PacueTHble 3a1aun:
Bbruncnenust 1o XuMU4EeCKUM ypaBHEHUSIM MaccChl, 00bEMa UM KOJIMYECTBA
BEIIECTBA OJHOI0 U3 MPOAYKTOB PEAKIMH IO MACCE€ UCXOJHOTO BEIECTBA, 00BEMY
WIHM KOJIMYECTBY BEILECTBA, COAEPIKALLErO ONPEAEIEHHYIO IO IPUMECEH.

Pa3nen 4. KpaTkuii 0030p BaxkHellIUX OPraHUYeCKUX BeleCTB.

[Ipenmer oprannueckod xumuu. Heopranudeckue u OpraHuyecKue
COeMHEHUsA. YTJIEpoJ — OCHOBa XHM3HU Ha 3emie. OCOOEHHOCTH CTPOEHUS
aToMa yIJepo1a B OPraHUYECKUX COCTUHEHUSIX.

Yraesonopoasl. llpenensHble yrneBomopoasl. MeraH, 3TaH, MNponaH —
OpocTeHIlIe MPEACTABUTENN MPEAETbHbIX YIIIeBoAOpoaAoB. CTpYKTypHbIE
dbopMyIbl yriieBomopoaoB. ['oMonorndeckuii psii MPeAeIbHBIX YTIeBOIOPOIOB.
[I'oMosorn. @u3nUecKue U XUMHAYECKUE CBOMCTBA MPEAECIbHBIX YIIE€BOAOPOIOB.
Peakuum ropenums wu 3amemenus. Haxoxaenue B mnpupoe NpeaeiabHBIX
yriIeBoAopo0B. IIpuMenenne merana.

HenpenenvHble  yrneBomopoabpl. OTWIEHOBBIM  PSJ  HENPEACITbHBIX
YIJIEBOJIOPOJIOB. DTUJICH. PU3NUECKUE U XUMUYECKUE CBOMCTBA ATUJICHA.

ALIETUIIEHOBBIN Pl HEMPEAEIBbHBIX YIIeBOA0pOAOB. AnieTuiieH. CBoMCTBA
auerwieHa. [I[pumeHeHne aneTuieHa.



IIpousBoaHbie

YTJIEBOAOPOIOB.

Kpartkun

0030p

OPraHuYEeCKUX

COCIMHEHUI: OJHOATOMHBIE CHUPTHI, KAPOOHOBBIE KHUCIOTHI, CIOKHbBIE A(UPBI,
KUPBI, YIIIEBOJIbl, AMUHOKHUCIIOTHI, Oenku. Posib G€1K0OB B OpraHusme.
[lonsiTHE O BBICOKOMOJEKYJSAPHBIX BemecTBax. CTpyKTypa IOJIUMEpOB:

MOHOMED,

HOJIUMED,

CTPYKTYpPHOE

3BEHO,

HOJII/IG)TI/IJIGH, MOJIUITPOIIHIICH, IMMOJUBUHUIXJIOPUI.

JdeMoHcTpanum:

CTCIICHb

MMOJIMMCPHU3AIHH.

Mopenu MOJIeKyJl OpraHMYECKUX COeNUHEHUN. [ opeHne yrieBogopoaoB 1
oOHapy»XeHHe MPOAYKTOB UX TOPEHUS.

KauecTBeHHBIC PCaKIM Ha TJIFOKO3Y U KpaxXmall.
O3HakoMJIeHHE C 06p33HaMI/I U3CIIUN U3 IMMOJIMOTUWIICHA, ITOJIUIIPOIINIICHA,

IMMOJIMBUHWIXJIOpHUJA.

6. TEMATHYECKOE IIVIAHUPOBAHUE
Temamuueckoe naanuposanue ¢ onpeoenenuem
OCHOGHBIX U008 YueOHOUl OeamenbHocmu. 8 Knacc

U TIEpUOTHYCCKas
CHUCTEMa XUMHYECKUX
anemenTtoB [[. 1.
MeHneneena.
Ctpoenue aToma

Ne Pazaennt Koimnuyec | Konmnu | Koanu | XapakTepucTHKa OCH
n/n NPOorpamMmmabl TBO €CTBO | €CTBO
4acoB KOHTPO | MPaKTH
JbHBIX | YeCKHX
pabdor | pabdort
OCHOBHBIE TTOHATHS 54 (51 + 3 6 Paznuuate mpe
XUMHH (YPOBEHb 3uaca MOHATUSA «aTOM», «MO.
aTOMHO — pe3epBHOT «YaCTHLIA», «UHIEKCH
MOJIEKYJISIPHBIX 0 peaKkin», «ypaBHEHI
MIpEJICTaBICHUI ) BPEMEHU) CBOWCTBA BEILIECTB ¥
peakiui, GU3UIECKHe
BEIIIECTB. YUYUTHLCS
HUccnenoBaTe CBOMCT
npaBuja TEXHUKHU
XUMUYECKUX PEaKIUE
BAJICHTHOCTb 3JIEMEHTC
XUMHYECKUM (popmyIia
MPU3HAKYA XUMHUUYECKUX
[Iepuonnueckunii 3aK0H 7 - - Knaccudummpor

ux coeauHeHus. Cpas
K pPa3HbIM KJaccam,
YcranaBinuBaTh BH’
®opmMynMpOBaTh MEPL
pacKkpbiBaThb ~ €ro
MIePUOINIECCKON TabIn
OOBsICHATH  (pU3HUE
XUMUYECKOTO IJIEMEHT
AJIEMEHT TPUHAIIEK
Menaeneena; 3aKOHOM
npejenax MaiblX I
ONPEICIICHUS] TTOHSTHI




HOMEDP», «MacCOBOE
aTOMHasi Macca», <«
cnoi». Onpenensrs yr
aTOMOB XUMHUYECKUX
tabauiy. CoCTaBISITH
AJIEMEHTOB  MEPUOAN
YMO3AaKJIOUYEHNE O Xaj
AJIIEMEHTOB C YBEJINYEH
CBOMCTBA H3y4aeMBbIX
XUMHUYECKHE TPEBpaLL
XUMHUYECKUE PEAKLINU
Y4acTBOBAaTH B COBMEC

CrtpoeHue BelecTna. 6 1 dopMyIUpOBaTE
XUMHYECKasi CBSI3b. HCTIOJISIpHAA CBA3b», <
CBiA3b», «CTCIICHb O
OnpenensaTs TN  XI
OCHOBAaHUU XUMHNYECC
OKHCIICHUSA JJIEMCECHTOE
BE€IIECCTB 110 CTCIICH
CpaBHUTEIBHBIE U 000(
PezepBHOE Bpems 1
Hroro: 68 4
9 KJIACC.
Ne | Ha3zBanue paznena KommuectBo | KontposbHbig [IpakTrueckus
/11 4acoB padboThI paboThI
1 [ToBTOpEHUE OCHOBHBIX BOIIPOCOB Kypca 8§ 3
KJacca
2 MHoroo6pa3ne XUMHUIECKUX PeaKIrit 15 1 2
3 MHoroo6pa3ue BenecTn 44 2 5
4 Kpatkwuit 0630p BaKHEHIITUX OPTaHUYECKHUX 4 - -
BEIICCTB
PesepBHOE Bpems 2 - -
Hroro 68 3 7

MexnpeamerHbie CBA3U

Peanuzanus MeXnpeIMEeTHBIX CBA3EH IPU U3YYEHUN XUMHH B 9 KIJIACCE OCYILECTBISAETCS
yepe3 MHCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAyYHBIX MOHATUH, Tak U MOHATH,
SBJISIOLIUXCS CUCTEMHBIMU IS OTACIIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OOmire ecTeCTBEHHO-HAy4YHbIC MOHATHUS: HAyYHBIM (akT, TUmoTes3a, 3aKOH, TEOpHs,
aHanu3,  CHHTe3,  Kiaccu(ukanus,  MEepHOAUYHOCTb,  HAOJIOJECHUE,  DKCIIEPUMEHT,
MO/IEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, IBICHUE, TAPHUKOBBIN 3(h(HeKT, TEXHOIOT s, MaTepHUabl.

@dusuka: Marepus, aToM, DOJEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIUJ, W30TOIBI,
PaaMOAaKTUBHOCTb, MOJIEKYJa, DJJIEKTPUYECKUM 3apsj, [POBOJHMKHU, IIOJYIIPOBOJHUKH,
JMAJIEKTPUKH, (POTODIEMEHT, BEIIEeCTBO, TeN0, 00bEM, arperaTHoe COCTOSIHME BEIIecTBa, Ias,
pacTBOp, PpPacTBOPUMOCTb, KpUCTaJUIMYECKas pelETKa, CIUIaBbl, (U3MYECKHe BEIMYUHBI,
€IMHHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, CoJIHIIE.



buosorus: ¢ortocunTtes, apixanue, Ouocepa, dKOCHCTEMA, MHUHEPAIbHBIC yI00peHus,
MUKPOIJICMCHTBI, MAKPO3JICMCHTLI, ITUTATCIIbHBIC BCIICCTBA.

I'eorpadus: atmocdepa, ruapocdepa, MHHEpATbl, TOPHBIE TIOPOJBI, TIOJE3HBIC
HCKOTIaeMbI€, TOILIUBO, BOJIHBIC PECYPCHI.

BbinosHenne NpakTHYecKUx pador

[Ipu mpoBeneHNN MPAKTUIECKON PAOOTHI KAXKIBIN €€ 3Tal BBIMOJIHACTCS 00yJaroIUMUCs
¢ 3IIP BMecTe ¢ y4uTelleM W TOJl €r0 pyKOBOJCTBOM. Ha mocke 00s3aTEIbHO BBIBEIIMBAIOTCS
MpaBWJIa TEXHUKH OE30MacHOCTH, COOTBETCTBYIONIMEC JaHHOMY BHUAY pabOTBI, Jaercs
IpaBWJIbHAS 3amuch (GOPMYJ M yKa3bIBaeTCs Lielb NpoBeAeHUs paboTsl. Ilpu HEoOXoaumocTu
JaeTcsd BU3YAJIbHBIM alrOPUTM BBINOJIHEHUS 3aJaHHus. OTO CHOCOOCTBYET OCO3HAHUIO
00y4arOUIMMUCS BBINOIHIEMbIX JEHCTBUI U MOJTYYEHHOIO pe3yibTara.

KoHTpobHO-U3MepuTeIbHbIE MATEPUAIBI 0 XUMHHT

Jlnisi opraHu3alyl MPOBEPKH, yueTa W KOHTPOJISA 3HAaHUH OOYdYalOMIMXCS 10 MPEIMETy
MPEyCMOTPEHBI KOHTPOJBHBIE pabOTHI, CaMOCTOSITETIbHBIE PAOOTHI, 3a4eThl, NMPAKTUYECKUE
paboTbl, TectupoBanue. OIHUM W3 METOJIOB KOHTPOJISI Pe3yIbTaTOB 0OyUeHHs 00YJarOIMXCs C
3[IP sBusieTcss METOJ TIOJIMBAPHATHBHOTO OJKCIPECC-TECTUPOBAHMS C KOHCTPYHPYEMBIMH
oTBeTaMH. Ero OTIIMYATENBHBIMH YepTaMH SIBISIOTCS ONEPAaTHBHOCTh, BBICOKAs CTEIEHBb
WHIMBHIyAJIN3alliy 3HAHWH, CPaBHUTEIFHO Majble 3aTpaThl BPEMEHH M TpyJda Ha IMPOBEPKY
OTBETOB OOYUYaAOIIIHXCSI.

Hna oOyuatouuxcs ¢ 3IIP Bo3MOXHO u3MeHeHUE (OPMYIMPOBKM 3aJaHUl Ha
«TIOIIaroBYIOY, ajianranus peJIaraeMoro oOyuaromiemycs TECTOBOTO
(KOHTPOJILHOOLIEHOYHOT0) MaTepHalla: HCIHOJb30BaHWE YCTHBIX W TMHUCHhMEHHBIX WHCTPYKIH,
YIOPOIIEHUE ATUHHBIX CIOXKHBIX (GOPMYTUPOBOK MHCTPYKIIHM, pelIeHHe C OTIOPON Ha allTOPUTM,
o0pas3ell, UCTIOIB30BAHKE CIIPABOYHON HH(POPMAIIHH.

INTAHUPYEMBIE  PE3VIJIBTATBI OCBOEHMA VYEGBHOI'O IIPEJIMETA
«XNUMMA» HA YPOBHE OCHOBHOI'O OBIIEI'O OGPA3OBAHNA

B nenom pesynbrarel ocBoeHus: oOydaronumucs ¢ 3[IP yueOHoro mpeamera «Xumus»
COBIAJAIOT C pe3yjibTaTaMu paboyeil mporpammbl OCHOBHOTO o01iero oopasoBanusa. Haunbomee
3HAYUMBIMHU SBIISFOTCSA:

JIMYHOCTHBIE PE3YJIbTATHI:

MOTHUBAIMS K 0OY4SHHUIO U LIeJICHANTPABICHHON MO3HABATEIBHOM NEITEIILHOCTH;

YCTaHOBKAa Ha OCMBICIICGHHE JIMYHOTO OIBITa, HAONIOACHUH 32 XUMHUYECKHUMHU
IKCTIEPUMEHTAMH;

OpHEHTALUs Ha MPaBWIa WHAWBUAYATHHOTO M KOJJIEKTUBHOTO 0E30IacHOTO MOBEACHHUS
IPY B3aMMOJICHCTBUH C XUMUYECKUMH BEIIECTBAMH U COCTMHEHUSMU;

MpaKTHYECKOe U3ydeHue npodeccuii U Tpyaa pa3IMyHOrO pojia, B TOM YUCIIE Ha OCHOBE
MIPUMEHEHHsSI N3y4aeMOoro IPeMETHOIO 3HaHUs (HarpuMep, 1a00paHT XUMHUECKOTO aHAIIN3a);

YBa)KEHHE K TPYAY M pe3ylbTaTaM TPYIOBOU NEATEIbHOCTH; TOTOBHOCTh K OCO3HAHHOMY
MIOCTPOEHHUIO  JalbHEeHIell MHAMBHMIyalbHOM TpaeKTOpuHM OOpa3oBaHUS Ha  OCHOBE
OPUEHTUPOBKU B Mupe mpodeccuil M Npo(ecCHOHANbHBIX MPEANOYTECHUH, YBaXXUTEIbHOIO
OTHOIIEHUS K TPYLY;

OCO3HAHME CBOETO MOBEACHUS C TOUKH 3PEHHUs ONMACHOCTH WJIM OE30MacHOCTH Ui ceOst
WIN JUISL OKPYXKAIOIIUX;

OCHOBBI  DKOJIOTMUECKOW KYJbTYpPbl, COOTBETCTBYIOLIEH COBPEMEHHOMY YpPOBHIO
HKOJIOTUYECKOTO  MBIIUIEHUS,, MPUOOPETEHHE OMbITa 3KOJOTMYECKH OpPUEHTHPOBAHHOU
MPAKTUYECKOH JEATEIIbHOCTH B )KU3HEHHBIX CUTYAIIUSAX;

OCO3HAHME TOCIEACTBUI M HENpHUSATHE BPEAHBIX MPUBBIUEK (YHNOTpPEOJIECHHUs aJIKOTOJIs,
HapKOTHKOB, KYPEHHsI) U MHBIX (GOpPM Bpeaa s GU3MUECKOTO U MCUXUUECKOTO 3/10POBbS;

MPUHATUE PELICHUH B KU3HEHHOM CHUTyallMM Ha OCHOBE NEPEHOCA MOJYYEHHBIX B XOe
00y4eHusl 3HaHUH B aKTyalbHYIO CUTYaLUIO, BOCIIOJIHATH IePUIUT HHPOPMAIUH;



TOTOBHOCTh OTOHMpaTh W MCIOJIb30BaTh HYXHYIO HWH(POPMALHIO B COOTBETCTBHH C
KOHTEKCTOM JKM3HEHHOH CUTYalUU.

METAIIPEJIMETHBIE PE3VYJIbTATBI

Ogi1ajeHHe YHMBEPCAJIbHBIMH Y4eOHBIMH MO3HABATEIbHBIMH 1CHCTBUSIMU:

BBIABJIATDH IPUYKUHBI U CIICACTBUA IPOCTBIX XUMUYCCKHUX ﬂBHGHHﬁ;

OCYILIECTBIISITh CpaBHEHHE, KilacCU(UKALMIO XMUMHYECKUX BEUIECTB 110 3aJaHHBIM
OCHOBAHHAM U KPUTCPUAM JJI YKA3AHHBIX JIOTHYCCKHUX onepaunﬁ;

CTPOUTH JIOTUYECKOE CYXKJIEHUE TMOCIE€ IPEeIBAPUTEIbHOIO aHalKu3a, BKIIIOYAIOIIEE
YCTAHOBJICHUEC ITPUYINHHO-CIICACTBCHHBIX CB?[?;Gﬁ;

BBISBIIATH  eUIMTHI  WHPOpPMALWW, JaHHBIX, HEOOXOJWMBIX JUIS  PELICHHUS
MIOCTABJIEHHOW 3a7auu; MpeoOpa3oBbIBaTh MHGOPMAIIUIO U3 OJHOIO BHJA B Apyroi (tadnuiy B
TEKCT U Ip.);

CO3J1aBaTb, NPUMCHATb U npeo6pa303},13aTL 3HAaKM W CHMBOIJIBI, MOJCIIM U CXCMBbI 1JIdA
peICHUA y‘I€6HI:vIX 1 II0O3HABATCIBbHBIX 3a1a4 C IIOMOIIBIO II€Jarora,

C MOMOIIBIO I€aarora MpoBOAWUTH XUMHYECKHI OIIBIT, HECJIOKHBIHN OKCIICPUMCHT, IJId
YCTaHOBJIEHUS OCOOCHHOCTEH O0OBEKTa W3y4eHUs, IPUUYMHHO-CIEACTBEHHbIX CBSI3eH W
3aBUCUMOCTEN 00BEKTOB MEXK Ty CO0O0i;

C TIOMOIIIBIO TIe/larora WM CaMOCTOSITENbHO (GOpMyIupoBaTh 0000IIEHNS U BBIBOJIBI 110
pe3yibTaTaM NpOBEACHHOT0 HAaOIIOACHUSI, OTIBITA;

IMPOTHO3UPOBATh BO3BMOKHOC PAa3BUTUC XUMHUYCCKUX MMPOLCCCOB U UX MOCICACTBUA,

HUCKaTh HIHN OT6I/IpaTI) I/IH(l)OpMaHI/II-O Win JaHHBIE W3 HUCTOYHUKOB C YUYCTOM
MpeI0KEHHON yueOHOM 3a/1aul U 3a/JaHHBIX KPUTEPHEB.

Ogiaenne YHUBEPCAIbHBIMHU Y4eOHBIMH KOMMYHUKATHBHBIMH JI€HCTBUSIMH:

OpraHM30BBIBaTh Y4Y€OHOE B3aWMOJCHCTBHE B Tpymnmne (ompenesisaTh oOume IeH,
pacrpenensiTh POy, I0TOBAPUBATHCS APYT C APYTOM U T. JI.).

C TIOMOIIBIO TIEIar0Ta WA CAaMOCTOSITEIIEHO COCTABIISTh YCTHBIC U MMUCHMEHHBIC TEKCTHI C
WCIOJIb30BaHNEM HILTIOCTPATUBHBIX MAaTEPUANIOB JUTS BBICTYIUICHHSI TIEpE]] ayIMTOPHUEH;

OpPraHu30BBIBATh YUEOHOE COTPYIHHYECTBO U COBMECTHYIO JESATEILHOCTh C YUUTEIEM M
CBEPCTHHKAMH;

paboTaTh WHIWUBUAYaJIbHO W B TpYIIE: HAXOMUTh OOIIee pelIeHHe M paspeniath
KOH(QUIMKTHI HA OCHOBE COTJIACOBAHUS TIO3UIUH U y4eTa HHTEPECOB;

(bopMynHpOBaTh, AprYMEHTUPOBATh H OTCTAUBATh CBOC MHEHHE;

OIICHUBATh KA4eCTBO CBOEr0 BKJIaJa B OOIIMH MPOAYKT, NPUHUMATH W pa3ieisaTh
OTBETCTBEHHOCTD U MPOSBIISATh TOTOBHOCTD K MPEJOCTABJICHUIO OTYETA Iepe]l TPYIIIOM.

OsJiajieHNe YHUBEPCAJIbHBIMH Y4eOHBIMH PeryIATHBHBIMH e CTBUAMM:

oOHapyxuBaTh U (opMyIupoBaTh y4eOHYIO MpoOieMy, OMpeAensiTh Leidb y4eOHOM
IeATeIbHOCTH;

BJIaJICTh OCHOBAMH CaMOKOHTPOJIS, CAMOOILICHKH, IIPUHATHS PEHICHUH M OCYIIECTBICHUS
OCO3HAHHOTO BBIOOPA B yueOHOMW U MO3HABATEILHOM 1S TENbHOCTH;

COOTHOCHTH CBOM JEMCTBUS C IUIAHUPYEMBIMHU pe3yJbTaTaMH, OCYLIECTBIATh KOHTPOJIb
CBOEH JIEATENIbHOCTU B IPOLIECCE JOCTHKEHUS pe3yibTaTa, ONpeAessaTh CIocoObl NeicTBUM B
paMKax MpeUIOKEHHBIX YCIOBUH U TpeOOBaHMM, KOPPEKTUpOBaTb CBOM JCHUCTBUS B
COOTBETCTBUH C U3MEHSIOIEHCS CUTYalHeH;

J1aBaTh aJI€KBATHYIO OLIEHKY CUTYallMH U MpeJylaraTh IUIaH €€ N3MEHEHMUS;

MPEIBUAETh TPYJHOCTH, KOTOPbIE MOTYT BOSHUKHYTH IIPU PEIICHUH YueOHOH 3a/1auH;

MOHMMAaTh TNPUYMHBL, MO KOTOPHIM HE OBUT JOCTUTHYT TpeOyeMblii pe3ynbTaT
NeATeIbHOCTH,

OTIpeNeNATh O3UTUBHBIE U3MEHEHUS M HapaBJeHUs, TpeOyrolue faibHenIed paboThl;

OCO3HAHHO OTHOCHUTHCA K JPYrOMY YeJIOBEKY, €r0 MHEHHIO.

[NPEJMETHBIE PE3VYJIbTATDBI



B cocraBe mpeagMeTHBIX pe3yJbTATOB 10 OCBOCHHIO 00513aTeJIbHOIO COAEPKAHMS,
YCTAHOBJICHHOTO JAHHOW NPUMePHO# padoyeil MPOorpaMMoi, BbIIC/ISIIOT:

Hay4YHble 3HAHUS, YMEHHUS W CHOCOOBI JedcTBHMH, crneuupuyeckue Ui ydeOHOTO
npeaMera «XHUMHUA», BUABI AEATEIbHOCTU O NOJYYEHHIO HOBOI'O 3HAHMS, €r0 MHTEpPIpETaluy,
peoOpa30BaHUIO M IPUMEHEHHIO B PA3IMYHBIX YUEOHBIX U HOBBIX CHUTYaLIUSX:

* [IPE/ICTABJICHUE O 3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJICHUN IPUPOJIbl, TOHUMaHUE
OOBEKTUBHON 3HAYMMOCTH OCHOB XHMHYECKOHW HAyKHM KaK OOJaCTH COBPEMEHHOTO
€CTECTBO3HAHUSI, KOMIIOHEHTa OOIIel KyJIbTYpbhl M INPAKTUYECKOW AESITEIbHOCTH 4YEJIOBEKA B
YCIIOBUSIX COBPEMEHHOI'0 OOIIECTBAa; MOHMMAHUE MECTa XUMHUHU CPEIU JIPYIMX €CTECTBEHHbBIX
HayK,

* BJIQJICHHE OCHOBaMH IOHSITHMHOIO ammapara ¥ CHUMBOJIMYECKOTO $3bIKA XUMHHU JIJIS
cocTaByieHUs1 (POPMyJT HEOPraHUYECKUX BEIECTB, YPABHEHUN XMMHMUYECKUX peakuuil (¢ omnopoit
Ha alrOpUTM y4eOHBIX JEHCTBUN); BllaZileHue OCHOBaMu xumuueckoir HomeHknaTypsl (IUPAC u
TPUBUAIBHOM) M yMEHHE HCIOJIb30BaTh €€ Ui pelleHHs yueOHO-TIO3HABAaTEJIbHBIX 3aJad C
MIOMOIIBI0 YYUTEIN; YMEHHE HCIIOIb30BaTh MOJAEIN Jjsl OOBSICHEHUS CTPOEHHS aTOMOB U
MOJIEKYJI 110 AITOPUTMY C OTIOPOM Ha ONPENEIIECHNUS;

* MPEJCTaBJICHHE O CUCTEME XMMHUYECKHUX 3HAHUW U YMEHHME C IOMOIIbI YUHUTENs
MIPUMEHSTh CUCTEMY XMMHUYECKUX 3HAHUN JJIs1 YCTAHOBJICHUS B3aMMOCBSI3€H MEX1y U3y4E€HHBIM
MaTepuaJoM M IpPHU MOJIYYEHUM HOBBIX 3HAHUM, a TakkKe B IPOILIECCE BBIMOJHEHUS Y4EOHBIX
3aJlaHui ¥ NpU paboTe ¢ HCTOYHUKAMH XMMUYECKON MH(GOpMAIH, KOTOpasi BKJIIOYAET:

BAKHEHIIINE XUMUYECKUE MOHATHS: XUMUYECKUM 3JIEMEHT, aTOM, MOJIEKYja, BELIECTBO,
MIPOCTOE U CJI0’KHOE BEILECTBO, OJHOPOIHAS M HEOAHOPOHAS CMECh, OTHOCUTEIbHbIE ATOMHAS U
MOJIEKYJISIpHAsi Macchl, KOJMYECTBO BEIECTBA, MOJb, MOJISIpHAs Macca, MOJIIPHBIH 00BeM,
OKCHJI, KUCJIOTa, OCHOBAHHUE, COJIb (CpeAHsAs), XMMHUYECKass PEAKLHsA, PEaKIUH COEAUHEHMS,
peakIuu Pa3joKEHUsI, PEaKIUH 3aMEIICHMsI, PEeaKIMu OoOMeHa, TeTuioBoM A(dexT peakumw,
9K30- M HHIOTEPMHMUYECKHE PEaKLUH, pPacTBOP, MAaccoBas JA0JII XUMHUYECKOrO 3JEMEHTa B
COEJJMHEHUH, MaccoBas J0JIA U MPOLIEHTHAs KOHIEHTPALUs BELIECTBA B PACTBOPE, sSIPO ATOMA,
NIEKTPUUYECKUH CIIOM aroma, aToMHas OpOMTalb, paJWyC aroMa, BaJCHTHOCTb, CTEIEHb
OKHMCIICHMsI, XUMMYECKas CBS3b, OJIEKTPOOTPHLATENBHOCTb, IOJSPHAas U  HENOJspHas
KOBaJICHTHAsl CBsI3b, HIOHHASI CBSI3b, METAJUIMYECKAs CBSI3b, KPUCTAJUIMUYECKAs! pelIeTKa (AaTOMHas,
MOHHAs, METAJUINYECKas, MOJIEKYJISIpHasi), UOH, KATUOH, aHHOH, 3JIEKTPOJIUT U HE 3JIEKTPOJIMT,
NIEKTPOJIMTUYECKAas  JUCCOLMALMs,  peakuuM  HMOHHOIO  OOMEHa,  OKHUCJIMTEJIbHO-
BOCCTAHOBMTENIbHbBIE PEAKLUHU, OKUCIUTEIb U BOCCTAHOBUTENb, OKUCIEHUE U BOCCTaHOBIIEHUE,
JIEKTPOJIM3, XMMHYECKOE paBHOBecue, oOpaTuMmble U HeOOpaTUMble PpeaklUH, CKOPOCThb
XUMUYECKON peakluy, KaTtaaus3aTrop, npeaenbHo gonyctuMas konueHtpauus (I1JK), kopposus
METAaJUIOB, CILJIaBbl;

OCHOBOIIOJIATAIOLIME 3aKOHBl XUMHUU: 3aKOH COXpaHeHUs macchl, [leproauueckuii 3akox
J1. . MenneneeBa, 3aKOH IIOCTOSIHCTBA COCTaBa, 3aKOH ABOTaJIpo;

TEOPUM XHMHUHM: AaTOMHO-MOJIEKYJSIpHAs  TEOpHs, TEOpUs  BJIEKTPOJIUTHUYECKON
JMCCOLIMALMY, a TaKXkKe IPEACTaBIEHUS O HAay4HbIX METOJaX I[I03HaHUs, B TOM YHUCIE
HKCIEPUMEHTAIbHBIX W TEOPETUYECKMX METOAAaX HCCIEeNOBaHMUs BEIIECTB M HM3Y4YEHUs
XMUMHUYECKUX PEaKLINN;

* IPEACTABICHUE O NEPUOAMYECKON 3aBUCUMOCTU CBOMCTB XUMHUYECKHX DJIEMEHTOB
(paauyc aTtoMma, 3JEKTPOOTPULATEIBHOCTDH), MPOCTBHIX M CIOXHBIX BEIIECTB OT TOJIOKEHUS
aneMeHTOB B Ilepmoanueckoil cucreme (B MajiblX HEpuoJiaX M TJaBHBIX MOArPYIIAax) U
JJIEKTPOHHOTO CTPOEHHUS aToMa; YMEHHE OOBSICHATh CBSA3b IMOJOXKEHUS OJIIEMEHTa B
[leproguueckold cUCTEME € YUCIIOBBIMM XapaKTEPUCTUKAMM CTPOEHHMSI aTOMOB XHUMHYECKHX
AJIEMEHTOB (COCTaB M 3apsil si/ipa, 00Iee YUCIO HIEKTPOHOB), paclpeaesieHHeM JIEKTPOHOB MO
JHEPreTUYECKUM  ypPOBHSAM  aTOMOB MEPBBIX TPEX IEPUOJOB, Kalusi M  KaJbLUS;
KJIaccu(UIMPOBaTh XUMUYECKHE DIIEMEHTHI C OMOpPOH Ha ompeneneHust (pU3MYecKoro cmpicia
U(POBBIX TAaHHBIX EPUOTUYECKOM TaOIUIIbI;

* yMEHHME KJIAacCU(PHUIMPOBATh XUMHMUYECKHE 3JIE€MEHThI, HEOpraHMYECKHE BeIlecTBa M
XMMHMUYECKHE PEAKLMU C ONOPOH HA CXEMBbI; ONPEACIATh BAJIEHTHOCTb U CTENEHb OKHUCICHUS
XMMHMUYECKUX DJIEMEHTOB, BHJI XUMUYECKOW CBSI3U M THUN KPUCTAIJIMYECKOM CTPYKTYphl B



COEIMHEHUAX, 3aps/l MOHA, XapakTep cpeabl B BOAHBIX pPacTBOpax BEUIECTB (KUCIOT,
OCHOBAHHUM ), OKUCIIUTEIh K BOCCTAHOBUTEIb IO AITOPUTMY YUEOHBIX JICHCTBHIA;

* YMEHHE XapaKTepU30BaTh C OMOPOH Ha cxeMy (pU3MUECKHE U XUMHUYECKHE CBOHCTBA
MPOCTBIX BEIIECTB (KUCIOPO, O30H, BOJAOpoJ, rpadur, anMas, KpeMHH, a3ot, docdop, cepa,
XJIOp, HATPUM, KAJIUI, MarHUH, KaJIbLIMIA, aTFOMUHUM, KEJI€30) U CJI0KHBIX BEIIECTB, B TOM YHCIIE
UX BOJHBIX PacTBOPOB (BOJa, aMMMAK, XJIOPOBOAOPOJ, CEPOBOJOPOJ, OKCHJIIBI U T'MJAPOKCH]IbI
metaioB I - IIA rpynn, amromunus, meau (II), uunka, xenesa (II u III), oxkcuast yraepoaa (11 u
IV), kpemuus (1V), azora u docdopa (III u V), cepst (IV u VI), ceprucras, cepHas, a30Tucras,
a3oTHas1, pocopHasi, yrojabHasi, KpDEMHHUEBasi KUCIOTA U MX COJIM); OMUCHIBAThH C OTIOPO Ha TIaH
U KIIOYEBbIE CJIOBA; yYMEHHE IIPOrHO3MPOBATh M XapaKTepuU30BaTb CBOWCTBA BELIECTB B
3aBUCHUMOCTH OT UX COCTaBa U CTPOEHHUS IOCJE MPEIBAPUTEIBLHOTO aHAIN3a M0 PYKOBOJACTBOM
nejarora, MPUMEHEHUE BEIIECTB B 3aBUCHMOCTH OT WX CBOMCTB, BO3MOXHOCTb IPOTEKaHUS
XAMUYECKAX TPEBPAIICHUH B pPAa3JIMYHBIX YCIOBUSX, BIMSHHE BEIIECTB M XHUMHYECKHX
IIPOLIECCOB Ha OPraHU3M YeJIOBEKa M OKPYXKAIOLIYI0 IPUPOIHYIO CPENy;

* YMEHHUE COCTaBJIATh MO 00pasily, CXeMe, allrOPUTMY YUEOHBIX IEHCTBUN MOJIEKYIJIIPHBIE
U WOHHBIE YpaBHEHHs peakuui (B TOM 4HCIE peakiuil MOHHOTO OOMEHa U OKHCIHUTEIbHO-
BOCCTaHOBUTEJbHBIX PEAKLIN), WITIOCTPUPYIOIIUX XUMUYECKHE CBOMCTBA U3YYEHHBIX KIaccoB /
IPYNIl HEOPraHWYECKMX BEUIECTB, a TaKXKe IOATBEPKAAIOIINX TE€HETHYECKYI0 B3aHMMOCBS3b
MEX]Ty HUMH,

* YMEHHE BBIUUCIATH OTHOCUTENIBHYIO MOJIEKYISPHYIO M MOJISIPHYIO Macchl BELIECTB,
MacCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTa B CO€IMHEHNH, MAaCCOBYIO JOJIIO BEIIECTBa B pacTBOPE,
KOJIMYECTBO BEIIECTBA U €ro mMaccy, o0bEM Ta3oB c omopoi Ha obmue (opMysbl; YMEHHE
MIPOBOJIUTH PACUEThl M0 YPABHEHUAM XMUMHUYECKUX PEaKUIUi UM HaXOIUTh KOJUYECTBO BEIIECTBA,
00bEM M Maccy peareHTOB WM MPOAYKTOB PEaKIMK ¢ OTIOPOH Ha oOpasell, alropuT™M y4eOHBIX
e CTBHIA;

* BJIQJICHUE OCHOBHBIMM METOJAaMM HAy4qHOIO IO3HaHUA (HAOJIOJEHHE, U3MEpEHue,
HKCIEPUMEHT, MOJICJIMPOBAHUE) MIPU U3YUYEHHUM BEILECTB U XUMHUYECKUX SIBJICHUI C ONOpPOH Ha
QITOPUTM YUEOHBIX JEHCTBUH; yMeHHe chopMyIupoBaTh NpoOIeMy U MPEUIOKUTH IyTH €€
pelIeHrsl ¢ IOMOIIBI0 Ielarora; 3HaHUE OCHOB 0e30macHOM paboThl C XUMHUYECKHMMHU
BElECTBaMU, XMMUUYECKOH NIOCYA0H U 1JaOOPaTOPHBIM 000PyI0BaHHEM;

* HAJIMYME MPAKTHUUECKUX HABBIKOB IUIAHUPOBAHMS U OCYILECTBJIEHUS CIEIYIOLINX
XUMUYECKUX 3KCIIEPUMEHTOB MOJ PYKOBOACTBOM YUHUTENs ¢ OOCYXJEHHEM IJJaHa paboThl WU
COCTaBJIEHUEM TaOJIUIIbI:

U3y4eHHE U ONMCaHuEe (PU3MUYECKHX CBOMCTB BELIECTB; O3HAKOMIIEHUE C (PM3UYECKUMU U
XUMUYECKUMU SIBJICHUSAMU;

OTIBITHI, WITIOCTPUPYIOIIUE MPU3HAKU MPOTEKAHUS XUMUUECKUX PeaKIHii;

U3y4eHHe CIocOO0B pazJesieHHs CMECei;

MOJIy4EeHHE KUCIIOPO/1a U U3y4EHHE €ro CBOWCTB;

MI0JIy4EeHHE BOJIOPOJIa U U3YYEHHE €TI0 CBOMCTB;

MOJIy4EeHHE YIIIEKUCIIOTO ra3a U U3yuyeHHEe €ro CBOMCTB;

[OJIydeHHEe aMMMaKa U U3y4E€HHUE ero CBOMCTB;

IIPUTOTOBIIEHUE PACTBOPOB C ONIPEJECIIEHHON MacCOBOM J10JIEH PACTBOPEHHOT'O BEIIECTBA;

UCCIIeIOBaHUE U ONMCAHKUE CBOWCTB HEOPraHWYECKHX BEILECTB Pa3IMUHBIX KJIACCOB;

IpPUMEHEHHEe MHIUKAaTOpOB (IakMyca, MeTWIOpawxka |  (¢eHondrasenHa) Ais
OTIpeieNIeHus XapaKkTepa Cpebl B pacTBOpax KUCIOT U LIEI0YeH;

U3yueHHe B3aMMOAEHUCTBUS KUCIOT C MeTalllaMH, OKCHJIaMH METAJIJIOB, PACTBOPUMBIMH U
HEPacTBOPUMBIMH OCHOBAHHSIMH, COJISIMU;

MOJTy4eHHEe HEpaCTBOPUMBIX OCHOBAHMUH;

BBITECHEHHE OJIHOTO METAJUIA JPYTUM U3 pacTBOpa COJIH;

uccieoBaHue aM(pOTepPHbIX CBOUCTB T'MAPOKCUIOB aTFOMUHUS U LINHKA;

pelleHre SKCIEepUMEHTANbHbBIX 331a4 1Mo TeMe «OCHOBHBIE KJIacChl HEOPraHMYECKUX
COEIUHEHUIY;

peleHre SKCIepUMEHTAIbHBIX 33134 110 TeMe «DJIEKTPOIUTHIECKas UCCOLUALIHS;

pelieHre HSKCIEePUMEHTAIBHBIX 3a7ady Mo TeMme «BakHelmme HeMeTaIlbl U UX
COEIMHEHUY;



pelIeHHe OJKCIEPUMEHTAIbHBIX 3adad 1o Teme «Baxkuelmume wMeTtauiel W HX
COCIIMHEHUSY,

XUMHYECKHUE OSKCIICPUMEHTHI, WJUTFOCTPUPYIONINE TMPHU3HAKKA MPOTEKAHUS PEaKIUi
HOHHOI0 0OMeEHa;

KaueCTBEHHBIC PEAKIIMH HA MPUCYTCTBYIONINE B BOJHBIX PACTBOPAX UOHBI:

XJopua-, Opomua-, wWOAMI-, cyinbdar-, ¢ocdar-, kapOOHAT-, CHIMKAT-aHUOHEI,
TUAPOKCHU/I-UOHBI, KATUOHBI AMMOHHMS, MarHus, KajJblus, aJIOMUHUSA, Kele3a (2+) u rkenesa
(3+), menu (2+), MHKA;

YMEHHE TIPEICTABIATh PE3ylIbTaThl KCIIEPUMEHTa B (POpPME BBIBOJIOB, JOKA3aTEIIbCTB,
rpaduKOB U TAOJIUI] ¥ BBISBIIATH IMITUPUICCKIE 3aKOHOMEPHOCTH;

* BJIAJICHUC MpaBUiIaMH O€30MacHOro OOpalleHHs C BEIIECTBAMH, HCIIOJIB3YEMBIMH B
MMOBCETHEBHON JKM3HM, a TaKKe IMpaBUJIaMH TIOBEJICHUS B IENIAX COCPEXKEHHUS 370POBbSI U
OKpYXalollled MPUPOJHON Cpebl; MOHMMaHWE Bpena (OMACHOCTH) BO3JCHCTBUS Ha IKUBBIE
OpPraHW3MBI OIPEICICHHBIX BEIIECTB, a TAKXKE CIMOCOOOB YMEHBIICHUS W MPEIOTBPANICHHUS WX
BPEJHOTO BO3JICHCTBUS; MOHUMAHWE 3HAYCHUS JKUPOB, OCIKOB, YIJIEBOJOB JUISi OpPraHU3Ma
YeII0BeKa,

* BJIAJICHNC OCHOBAMH XHMHYECKOW TPaAaMOTHOCTH, BKIIFOUAIOIICH yMEHHUE TMPaBHILHO
WCII0JIb30BaTh M3YYCHHBIC BEIISCTBA W MaTepHajbl (B TOM 4YHCIIC, MUHEPAILHBIC YI0OpEHUS,
METAJUTBl M CILIABBI, MPOIYKTHI TEpEepabOTKH MPUPOIHBIX UCTOYHHKOB YTIIEBOJAOPOJIOB (YIJId,
MPUPOIHOTO Ta3a, HeTH) B OBITY, CETHCKOM XO35SHCTBE, HA MIPOU3BOJCTBE; YMEHHE MPUBOIUTH
MIPUMEPHI MPABUIBHOTO UCTIOJBE30BAHMUS N3YUSHHBIX BEIIECTB U MAaTEPUAJIOB;

* YMEHHE YCTaHABJIMBATh CBS3H MEXAY pPEATbHO HAOIIOAEMBIMH XUMHUYCCKUMU
SBJICHUSIMH W TIPOIIECCAMU, TPOUCXOJAIIMMUA B MaKpO- M MHKPOMHPE, OOBSICHITH MPUIUHBI
MHOT00Opa3usi BEIIECTB; YMEHHWE HHTErPUPOBATh XUMHYECKHE 3HAHMSI CO 3HAHUSIMU JPYTUX
y4eOHBIX MPEAMETOB C IOMOIIbIO TIe1arora;

* mpejcTaBiieHue o cepax npodeccuoHalbHON NeATeNbHOCTH, CBA3aHHBIX C XUMHUEH U
COBPEMEHHBIMH TEXHOJIOTUSMHU, OCHOBAHHBIMHM Ha JOCTH)KCHUAX XMMUYECKOM HayKW; HaJIUYHe
ombITa pabOTHl C PA3IUYHBIMU HMCTOYHMKAMU HHPOpPMAIMHU MO XUMUU (HAyYHOMOIYJSpHAS
JTUTepaTypa, CIOBapH, CIPABOUYHUKHU, HMHTEPHET-PECYpPChl) C OMOpPOM Ha aNropuUTM: yMEHHE
OOBEKTUBHO OIICHMBaTh MHGOPMAIMIO O BEIIECTBAX, HMX IMPEBPALICHUSAX M MPAKTHUYECKOM
MIPUMEHEHUH.

TpeOoBaHusi K NpeIMeTHBIM pPe3yJbTATAM OCBOEHUS Y4eOHOr0 nmpeamMera « XuMHUs»,
pacnpejeseHHbIe 10 roJaM 00y4eHHs

Pesynbratel nmo rogaM GopMynupyroTcs Mo MPUHLIMITY J0OaBIECHUS HOBBIX PE3ylIbTaTOB
OT ToJia K TOfy, YK€ Ha3BaHHbIE B MPEIbIAYIINX TOAaX MO3UIIMU, KaK MPaBUIIO, IOCIOBHO HE
MOBTOPSIIOTCS, HO YYUTHIBAIOTCS (pPE3YNbTaThl OYEPETHOTO TOJa MO YMOJIYAHHIO BKIIIOYAIOT
PE3yNbTaThl MPEABLAYIINX JIET).

8 KIIACC

PacKpbIBaTh CMBICII OCHOBHBIX XMMMYECKUX IOHATUIN: aTOM, MOJIEKYJIa, XMMHWYECKUN
JJIEMEHT, IPOCTOE BEILIECTBO, CIOXHOE BELIECTBO, CMeCh (OJHOpPOJHAs W HEOJHOPOJHAas),
BAJICHTHOCTb, OTHOCUTEJIbHAS aTOMHAs U MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb,
MOJIIpHasi Macca, MaccoBas JOJS XUMHYECKOTO 3JeMEHTa B COEIUHEHHUH, MOJSIPHBIA O00BEM,
OKCHJl, KHCJIOTA, OCHOBaHHE, COJb, DJJICKTPOOTPULATEIBHOCTBIO , CTEIEHb OKHUCIICHUS,
XUMUYECKasl peaxiys, KIacCupuKaus peakuuil: peakiui COEAUHEHUS, PEaKLUU Pa3I0KEHHUS,
peaKkIMy 3aMelleHus], peakliuu 0OMeHa, 9K30- U SHI0TEPMHUUYECKHE PEaKLUHU; TeIUIOBOH APdeKT
peakumu; SApo aToMma, JJIEKTPOHHBIM CJOH aroMa, aTroMHas OpOuTalb, pajuyc aroma,
XUMUYECKasl CBA3b, MOJISIPHAs U HENOJIAPHAs KOBAJIEHTHAs CBA3b, MOHHAs CBA3b, UOH, KaTHOH,
aHHMOH, PacTBOP, MAaccoBast JOJIsI BeLIeCTBA (MPOLIEHTHAsI KOHIIEHTPALMs) B PaCTBOPE;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUH (CM. M. 1) M IPUMEHATH
9T NOHATUS IIPU ONUCAHUHU BEILECTB U UX IIPEBPALLECHMUI;

UCIOJb30BaTh XMMHMYECKYI0 CHMBOJIMKY JUIsl COCTaBJieHUs (opMya  BeIIECTB,
MOJICKYJISIPHBIX YPaBHEHUIH XMMHUECKUX PEaKIUil, 3JIEKTPOHHOTO OaaHca;



OTIPEICNIATh BaJCHTHOCTh aTOMOB DJJIEMEHTOB B OWHAPHBIX COCIWHEHUSX;, CTENEHBb
OKHCJICHUSI JIEMEHTOB B OMHAPHBIX COCJUHEHUSAX C ONOpON Ha ONpEeNeTeHHs, B TOM YHCIIE
CTPYKTYPUPOBAHHbIC; MPUHAIEKHOCTh BELIECTB K OINPENEIEHHOMY KJIAacCy COEOUHEHHUH M0
dbopMynam; BUJI XHMAYECKOU CBSI3U (KOBAJICHTHAS M MIOHHAS) B HEOPTAaHMYECKUX COCAMHCHHUSX;

MMETh MPEJCTaBICHUE O CHUCTEME XUMUYECKUX 3HAHHUM, YMETh C MOMOIIBIO YUHUTEIS
MIPUMEHSATh CUCTEMY XMMHUYECKUX 3HAHUH, JIJISl YCTAHOBJICHUS B3aUMOCBS3H MEXY U3y4E€HHBIM
MaTrepuajoM MW TIPU TOJIYyYCHHH HOBBIX 3HAHUW, a Takxke Mpu padboTe C HCTOYHUKAMH
xuMudeckor uHpopManuu. OpUEHTUPOBATHCS B MOHATUAX M ONEPUPOBATH UMHU Ha 0a30BOM
YpOBHE, IPUMEHSTH TIPH BBITIOJHEHUH YICOHBIX 3aJaHUI U PEIICHUHU PACUYCTHBIX 33729 C OTIOPOM
Ha QJITOPUTM YYE€OHBIX ICHCTBUM W3YYEHHBIC 3aKOHBI U TEOPHUM: 3aKOH COXPAHEHUS MAacCCHhl,
[lepuoanueckuit 3akon J[.M. MeHnneneeBa, 3aKOH IMOCTOSHCTBA COCTaBa, 3aKOH ABOTaapo;
aTOMHO-MOJieKylisipHass Teopusi. COOTHOCUTH O00O3HAYEHHS, KOTOpPbIE HMEIOTCS B TabOIuUIle
«Ilepuognueckass cucrema xumuueckux osnemeHtoB JI. WM. MennaeneeBay € 4YHMCIOBBIMU
XapaKTEPUCTHKAMU CTPOCHHUS aTOMOB XHMHUYECKHX JJIEMEHTOB (COCTaB W 3apsia sijipa, oodiiee
YHUCJIO JIEKTPOHOB U PaCIpeIeTICHUE UX 110 AIEKTPOHHBIM CJIOSIM);

KJIacCU(PHUITUPOBATh XMMHUYECKUE AJIEMEHThI, HEOPTraHUYECKHE BEIIECTBA; XUMHYECKHE
peakiuu (1Mo YUCIy U COCTaBY YYAaCTBYIONIMX B PEAKIIMH BEIIECTB, MO TEIIOBOMY 3 dekTy, mo
M3MEHEHHUIO CTETICHH OKHUCIICHHUSI XUMUYECKUX DJIEMEHTOB) C OTIOPOI Ha CXEMBI;

XapaKTepu30BaTh (OMUCHIBATH) OOIIHME XHUMHUYECKHE CBOMCTBA BEMICCTB DPAa3TMYHBIX
KJIACCOB, MOJTBEPXKAAsl ONHCAHWE MPUMEpPAMU MOJEKYJISIPHBIX YPAaBHEHUH COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIMil ¢ OTIOPOi Ha CXEMbI; TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH
OT X COCTaBa M CTPOCHUS;, BOZMOKHOCTH MPOTEKAHHS XUMHUYECKUX TPEBPAIICHUA B PA3TUIHBIX
YCIIOBUSIX MOCIIE TIPEIBAPUTEITLHOTO 0OCYKICHHSI C TIEIaroroM;

BBIUUCIISITH OTHOCUTEIBHYIO MOJIEKYJIAPHYIO U MOJISIPHYIO MAacChl BEIIECTB;

MacCOBYIO JIOJIFO XUMHYECKOTO AJIEMEHTa 1Mo (opMysie COCTMHECHHUS;

MAacCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE; MPOBOJUTH PACUETHI 10 YPABHEHHUIO XUMUYECKOM
pEaKIMu C ONOPOH Ha aJTOPUTM;

NPUMEHATh OCHOBHBIE ONEpalMd MBICIUTEILHON ACATEIbHOCTH — aHajlu3 U CHHTE3,
CpaBHEHHE, 0000IeHHe, cucTeMaTu3alus, KiacCU(UKAIKs, BBISBICHHEC NMPUUYWHHBI M Jaliee
KYpCMBOM 0003HAYarOTCs IUIAaHUPyEeMbIEe IPEAMETHBIC pPE3yiIbTaThl, KOTOPHIE MOTYT OBITh
MOTEHITUAIBLHO TOCTUTHYTHI oOy4atomumcs ¢ 311P, Ho He ABISAIOTCS 00s3aTSIIBHBIMU

CJIEJICTBEHHBIX CBSI3€H — JJIsl U3YYEHUSI CBOMCTB BEIIECTB M XUMUYECKUX PEAKIIU;

€CTECTBCHHOHAYYHbIE METOJbI MMO3HAHHUS — HAOJIOJICHHUE, M3MEpPEHUE, MOJACIMPOBAHUE,
AKCIIEPUMEHT (peaibHBIA U MBICJICHHBIN) TI0]T PYKOBOJICTBOM II€/1arora;

cleoBaTh IpaBWiIaM  IOJb30BaHMSI XMMHYECKOW TOCYI0M W 1abopaTOpHBIM
obopynoBaHueM, a TakkKe IMpaBWiIaM OOpalIeHHs] C BEIIeCTBAMH B COOTBETCTBHH C
WHCTPYKUMSMU IO BBIMOJHEHUIO JAa00PATOPHBIX XHUMHUYECKUX OIBITOB IO TOJYyYCHHIO U
cobupaHuio ra3000pa3HBIX BEIIECTB (BOJOPOJAa W KUCIOPOJIA), MPUTOTOBICHUIO PAaCTBOPOB C
onpeaeIEHHON MacCOBOM J0Jiel pacTBOPEHHOTO BEIIECTBA;

IJIAHUPOBATh U MPOBOJIUTH XMMUYECKUE SKCIIEPUMEHTHI M0 PACHO3HABAHUIO PACTBOPOB
IeJI0Ye W KUCIIOT C MOMOUIBI0 MHAWKATOPOB (JIakMyc, (peHondTanenH, METUIOpaHX U 1p.),
MOATBEP)KIAIONIUX KAUeCTBEHHBIM COCTAaB HEOPTaHMUYECKUX BEIIECTB (KAUECTBEHHBIE PEAKIIMH
Ha MOHBI) MOJI PYKOBOJCTBOM TI€/Iarora.

9 KIIACC

pacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX MTOHATHH:

XMMHMUYECKUN DJIEMEHT, aTOM, MOJIEKYJa, WOH, KAaTHOH, AHWOH, IIPOCTOE BEILIECTBO,
CJIOXKHOE BELIECTBO, BAJIEGHTHOCTD, AJIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIEHUS, XUMUYECKas
peakius, XuMU4ecKasi CBs3b, TEIJIOBOM 3 PEKT peakIiu,M0Jib, MOJIIPHBII 00BEM, pacTBOD;

NIEKTPOJIUTBI, HEDJIEKTPOJUTHI, AIEKTPOJIUTHYECKAsT JUCCOLMALNS, PEaKUUU HOHHOIO
oOMeHa, KaTaJlu3aTop, XMMHYECKOe paBHOBecHe, OOpaTHMble W HEOOpaTHMbIE pPEaKIIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKLUU, OKUCIUTEIb, BOCCTAHOBMUTEIb, OKUCICHHE U
BOCCTAHOBJICHHE, AJIOTPONHs, aM(pOTEPHOCTb, XUMHUYECKash CBS3b (KOBAJEHTHAs, HWOHHAs,
MeTaJlIn4yecKast), KpUCTaIIN4YecKas peléTka, KOppo3usi METAJIJIOB, CILUIABbI;



CKOPOCTb XHMHYECKOM peakuuu, MnpeaespHo npomyctumas koHueHtpauus (ITIK)
BEILIECTBA;

WJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHH (CM. M. 1) U IPUMEHATH
9TH MOHATHUS IPU ONIMCAHNUY BEIIECTB U UX IIPEBPALICHUII;

WCTOJB30BaTh 3HAKM M CHMBOJIBI JUIS  (UKCALMK PE3ylbTaTOB  HAONIOJCHHIA,
cocTaBiieHus1 (JOpMyJT BEIIECTB W YPaBHEHUH XMMHUYECKUX PEaKIUil, 3aIMCH JaHHBIX YCIOBUI
3az1ay.

Hcnons3oBate oOo03HaueHHs, uMmeronmecs B Ilepumomudeckold cucremMe W Ta0mHIe
pPacTBOPUMOCTH KHCJIOT, OCHOBAHUI U COJIEN B BOJIE JUIsl BBITIOJTHEHUS 3 JaHUM.

OTPEEIATh BAJIGHTHOCTh U CTENIEHb OKUCIEHUS XMMUYECKHUX IEMEHTOB B COETUHEHUX
Pa3JIMYHOIO COCTaBA; IPUHAMICKHOCTh BELIECTB K OIPEICIEHHOMY KIACCY COCIMHEHHU C
OTOPOM Ha OIpPENIEICHUs], B TOM YUCIIE CTPYKTYpUPOBAHHBIE;

BUJIbI XMMHMUYECKON CBSI3M (KOBAJICHTHAs, MOHHAs, METaJUINYeCKasi)) B HEOPraHWYECKUX
COEJIMHEHUSX; 3apsA]] MOHA TI0 XMMHUYECKO opmyIe;

XapakTep Cpelbl B BOJHBIX pPACTBOpaxX KHUCIOT W IIEJNOouYed, THUI KpUCTAJNIMYECKOU
PELIETKN KOHKPETHOIO BEIIECTBA;

packpsiBaTh cMbIch [leprnoanueckoro 3akona J[.1. MeHnneneeBa u JeMOHCTPUPOBAThH €TI0
MMOHMMAaHKe: ONHCHIBaTh U XapaKTepu3oBaTh TalOnuuHyio ¢opmy Ilepumonnyeckoil cuctembl
XMUMHMUYECKUX AJIEMEHTOB: paziiMyaTh MOHATUS «TJlaBHas nmoArpynna (A-rpymma)» U «1moOouHas
noarpynna (b-rpynna)», mainelie u 60JbIINE IEPUOIBI;

COOTHOCHUTH 0003HAUYEHHUsI, KOTOPbIE UMEIOTCS B MEPUOIUUECKOMN TalnulIle, C YUCIOBBIMU
XapaKTepUCTUKaMH CTPOEHHSI aTOMOB XHMMYECKUX 3JIEMEHTOB (COCTaB M 3apsii Aapa, odiiee
YHCIIO 3JIEKTPOHOB M paclpe/iesieHue UX MO0 JIEKTPOHHBIM CII0SIM);

00BSACHATH O0III1Ee 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XUMUYECKHUX AJIEMEHTOB U UX
COEIMHEHUH B Mpeeiax MajblX IEPUOIOB U IJIaBHBIX MOATPYIII C Y4ETOM CTPOEHUS UX aTOMOB;
KJIaCCU(UIIMPOBATH XUMUYECKUE DJIEMEHTHI; HEOPraHUYECKUE BEIIECTBA;

XMMHUYECKHE peaKIuH (M0 YHMCIy M COCTaBYy YYacTBYIOIIUMX B pPEaKLUHUU BELIECTB, IO
TerioBoMy 3¢ (eKTy, 1o U3MEHEHHUIO CTENeHEeW OKUCICHUS XMMHYECKUX 3JIEMEHTOB) C OTIOPOi
Ha CXEMBI;

XapaKTepH30BaTh (OMUCHIBATDH) OOIIME U CHEHUPHUIECKUE XUMUYECKUE CBOCTBA BEILIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPIK/1asl ONMCAHNE TPUMEPAMU MOJIEKYJISIPHBIX U HOHHBIX YPAaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN C OIIOPOIl HA CXEMBI;

COCTaBJIATh YPAaBHEHHUS SJIEKTPOJIUTUUYECKON TUCCOLMALMU KUCIIOT, IEI0YEH U COJIEH;

TMIOJIHBIE U COKPAILEHHBIE YPaBHEHUS peaKlUii HOHHOTO 0OMeHa;

YpaBHEHUsl PEeaKUWid, MOATBEPKIAIOLINX CYIIECTBOBAHUE TI'€HETUYECKOM CBSI3M MEXKIY
BEILIECTBAMU PA3JIMYHBIX KJIACCOB;

pacKpbIBaTh CYHIHOCTh OKHCIIMTEIbHO-BOCCTAHOBUTENIBHBIX PEAKUUNA IOCPEICTBOM
COCTaBIIEHUS DJIEKTPOHHOTO OanaHca ITHX PEaKIHii;

MIPOTHO3MPOBATHCBOMCTBA BEILECTB B 3aBUCUMOCTH OT HX CTPOEHHS; BO3MOKHOCTH
MPOTEKAHUS XMMHUYECKUX MPEBpaIlleHUui TOCTe MPeABAPUTEIBHOTO 00CYKICHUS C TIeIaroroM;

BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB;

MacCOBYIO JIOJIF0 XUMHYECKOTO 3JEMEHTa 10 (popMyJsie COeTMHEHMS;

MacCOBYIO JIOJIIO BELIECTBA B pPAcTBOPE; MPOBOAUTH PACUETBl 10 ypPaBHEHUIO
XMUMHMUYECKOHN PEAaKIMU C OTIOPOM Ha alITOPUTM;

ClleZIOBaThbIIpaBMUJIaM  TIOJIb30BAaHUSI ~ XMMHUYECKOH  mocyno U j1abopaTOpHBIM
o0opyJoBaHHEM, a TakXKe IMpaBWiIaM oOOpallleHHs C BeleCTBAMU B COOTBETCTBUU C
UHCTPYKLHUSAMHU TIO BBINOJHEHUIO Ja0OpPAaTOPHBIX XHMHYECKUX OIBITOB MO MOJYYEHUIO U
COOMpaHUIO ra3000pa3HbIX BEIIECTB (AMMHAKa U YTIEKUCIIOTO ra3a);

IIPOBOJUTH PEAKLIUH, TIOATBEPKAAIOIINE KAUECTBEHHBIN COCTAB Pa3JIMYHbIX BELIECTB:

pacro3HaBaTh OMNBITHBIM NYTEM XJIOpHA- OpomMua-, uoaua-, kapboHart-, ocdar-,
CHJIMKAT-, Cylb(}ar-, THIPOKCUA-UOHBI, KaTHOHbl AaMMOHHUS M HMOHBl HM3YyYEHHBIX METAIJIOB,
IIPUCYTCTBYIOIIKE B BOAHBIX PACTBOpPaX HEOPraHUUYECKUX BEILIECTB;

IIPUMEHATh OCHOBHBIE OIE€pAallMM MBICIUTEIBHOW AEATEIBHOCTH — aHAJIW3 M CHHTES,
cpaBHeHHE, 0000IIeHHE, CUCTEMATH3AINIO, BBISBICHHE MPUYUHHO-CIICACTBEHHBIX CBSA3CH — JUIA
H3yYEHUS CBOVCTB BEIIECTB U XUMHUUYECKUX PEAKLIUI;



€CTeCTBEHHO-HAYYHBIE METOJIbl MMO3HAHUS — HAOJNIIOJICHUE, U3MEPEHUE, MOJICTUPOBAHHE,
9KCHEPUMEHT (pEaJbHbIN U MBICIEHHBIN).
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HOPMbI OIEHUBAHUSA

OueHnBanue pe3yJbTaToOB 00y4eHHA MO0 XUMHHU

OueHnBaHue yCTHOTO OTBETA

Ouenka «5»:

- OTBET IIOJIHBIM U ITPaBUJIbHBIM HA OCHOBAHUU U3YYECHHBIX TCOPUN;

- Marepuajg HU3JIOKEH B  ONPEACNICHHOW  JIOTMYECKOM  IOCJIeI0BaTEIbHOCTH,
JTUTEPATYPHBIM SI3BIKOM;

- OTBET CAMOCTOSTEIIbHBIMN.

Ornenka «4»:

- OTBET IIOJIHBIM U ITPAaBUJIbHBIN HA CHOBAHUM U3YYECHHBIX TEOPUH;

- Marepuai U3JIOKEH B OINpPEACNICHHON JIOTUYECKOW MOCIEIOBATEIHbHOCTH, IPH STOM
JIOTIYIIEHBI JIBE-TPU HECYIIECTBEHHBIE OIITMOKH, UCTIPABJIICHHBIE TTO TPEOO BAaHUIO YUUTETIS.

Onenka «3»:

- OTBET IMOJHBIN, HO MPU 3TOM JOMYIIEHA CYIIECTBEHHAs OIMOKA UM OTBET HETIOIHBIH,
HECBS3HBIN.

Onenka «2»:

- TpU OTBETE OOHAPYKEHO HEMOHMMAaHHUE YJalllMMCS OCHOBHOTO COJEpKaHUsI y4€OHOTO
MaTepHasa WK JOTYIICHBI CYyIECTBEHHBIC OMIMOKHA, KOTOPBIE yda IIMICS HE MOXET UCTIPABUTh
MIPU HABOJAIINX BOMPOCAX YUUTENS, OTCYTCTBHE OTBETA.

4.6.2. OueHka IKCnepuMeHTATbLHBIX YMeHMit

- OrneHka cTaBUTCS HA OCHOBAHUH HAOJIOICHUS 32 YUAIIUMUCS U MUChbMEHHOTO OTUYEeTa 33
pabory.

OneHka «5»:

- paboTa BBIMOJIHEHA MOJHOCTHIO U MPaBWJIbHO, CHEJaHbl NMPaBUIbHbIE HAOMIOICHUS U
BBIBOJIbI;

- DKCHEPUMEHT OCYIIECTBJIEH MO IUIaHy C y4E€TOM TEXHHUKH O€30MacHOCTH U TPaBUII
paboTHI ¢ BEIIECTBAMH U 000PY/I0BAHHUEM;

- TpPOsIBIIEHBl OPraHU3allMOHHO-TPYAOBbIE YMEHHUSI, OIIEPHKUBAIOTCSA YUCTOTA paboyero
MecTa U MOPsI0K (Ha CToJie, 5KOHOMHO HCHOJIB3YIOTCSl PEaKTHUBBI).

OneHka «4»:

- paboTa BBINOJHEHA MPaBUJIbHO, CJEJIaHbl MPaBUJIbHbIE HAOMIOACHUS U BBIBOJBI, HO
IIPH 3TOM SKCIIEPUMEHT MPOBEACH HE MOJHOCTHIO MM JIOMYILEHbl HECYIIECTBEHHbIE OIIMOKH B
paboTe c BelecTBaMu U 000pyJOBaHHEM.

OneHka «3»:

- paboTa BBINOJHEHA TMPAaBUIHLHO HE MEHEe YeM HAmoJOBMHY WM JOIYIeHa
CYyIIECTBEHHAs] OIIMOKa B XOJIeé IKCIEPUMEHTa B OOBSICHEHHH, B OQOpMIIEHHU DPAaOOTHI, B
cOONIOCHUN TIPaBUJI TEXHUKU OE30MacCHOCTH Ha paboTe ¢ BellecTBaMU U 000pPYAOBaHUEM,
KOTOpasi UCIIPABIISETCS IO TPEOOBAHUIO YUUTETIS.

OrneHka «2»:

- JomymieHbl aBe (W Oojee) CYIIECTBEHHbIE OIMMOKUM B XOJE: DSKCIEPUMEHTa, B
00bscHeHUH, B OodopmiieHHH PaOOThI, B COOJIOIEHWM TPABHIJI TEXHUKH O€3 OMACHOCTH IpHU
paboTe ¢ BemiecTBaMu U 00OpyIOBaHHWEM, KOTOPHIE YUaIIHiiCs HE MOXKET HUCIPABHUTH Jaxe IO
TpeOOBaHUIO YUUTEIIS;

- paboTa He BHINIOJTHEHA, Y YYalIerocsi OTCYTCTBYET dKCIIEPUMEHTAIbHBIE YMEHUSI.

4.6.3. Ouenka yMeHH# peliaTh pacyeTHbIe 3agadu

Ouenka «5»:

- B JIOTHYECKOM PACCYKJICHHUH U PEIICHUN HET OMMOOK, 3a7aya pelieHa paluoHaTbHbIM
CII0CO0O0M;

Ouenka «4»:

- B JIOTMYECKOM DACCYXJEHHUH U PEIICHHs] HET CYIIECTBEHHBIX OIMMOOK, HO 3ajaya
pellieHa HepalHOHAIBHBIM CIIOCOO0OM, WM JOMYIIeHO He Oojiee JBYX HECYIIECTBEHHBIX
OLINOOK.

Ouenka «3»:

- B JIOTHYECKOM PACCYXJACHUU HET CYIIECTBEHHBIX OITMOOK, HO JIOMYIIEHA CYIIECTBEHHAs
omrOKa B MaTeMaTHYECKUX pacueTax.



OreHka «2»:

- IMEETCS CYyIIECTBEHHBIC ONMTUOKHU B JIOTUYECKOM PACCYKJICHUU U B PEIICHUH.

- OTCYTCTBHUE OTBETA Ha 3aJ]aHuE.

4.6.4. OueHka NMCbMEHHBIX KOHTPOJIBLHBIX PadoT

OneHka «5»:

- OTBET IOJIHBIN W MPABUIBHBIN, BO3MOXHA HECYIIIECTBEHHAS OITHNOKA.

Orenka «4»:

- OTBET HETOJHBIN WX JOIMYIIEHO He 00Jiee IBYX HECYIIECTBEHHBIX OITHOOK.

OneHka «3»:

- paboTa BBHINIOJIHEHA HE MEHEE YeM HAIOJOBUHY, JOMYIEHA OJIHA CYIIECTBEH Has
OIMOKa ¥ TIPU 3TOM JIBE-TPH HECYIIECTBECHHBIC.

OrneHka «2»:

- paboTa BBHINIOJIHEHA MEHBIIE YE€M HAMOJIOBUHY WJIW COJEPKUT HECKOJBKO
CYIIIECTBEHHBIX OIIHOOK.

- paboTa He BBITIOJTHEHA.

[Ipu oreHKe BBITIONHEHUS MICHMEHHOW KOHTPOJILHON pabOThl HEOOXOJAMMO YYHUTHIBATH
TpeboBaHus eMHOTO opdorpaduueckoro pexruma.

KANEHOAPHO - TEMATUYECKOE MJIAHUPOBAHMUE YPOKOB XVMWUM
B 9 KIACCE (2 YACA B HEQENIO). PyasnTuc

Ne Tema ypoka Hom. 3aa. Hata
ypoka n ®
1 2 3 4 5
PA3AEN 1. NOBTOPEHUE OCHOBHbIX BONPOCOB KYPCA 8 K/TIACCA (3 vaca)
1 BBoAHbIN MHCTpyKTaxK no Tb. M3 n MNTX3 A.U. MeHgeneesa. CTpoeHue
aTtoma
2 Xvmmnyeckas cBA3b. Kpuctananyeckme peeTku
3 Knaccbl HeopraHM4eckmMx coeAuHeH M

Paszgen2. MHoroo6pasue xummyecknx peakumm (15 4)

Tema 1.Knaccudmkauma xsummyeckux peakumm- 7 4acos

4 Knaccudgmkaums XmMn4ecknx peakLmi no cocrasy. 3anucu

5 OkncnnTenNbHO-BOCCTAaHOBUTENbHbLIE peakLni. &1

6 Tennosble 3 eKTbl XMMUYECKUX PEAKLNNA. &2

7 CKOpOCTb XMMUYECKNX peaKLmNA. &3

8 Mpaktnyeckasa padota Ne1. 3yyeHne BnusHus ycrnosun nposegeHus | &4
XUMUYECKOWN peaKumm Ha ee CKOpOCTb.

9 ObpaTtumsle peakumu. lNMoHATNE O XMMUYECKOM paBHOBECUM. &5

10 PeweHune 3apay 3apaHusa, TecTbl.

Tema 2. Xumnyeckue peakumm B BOHbIX pacTBopax-8 yacoB

11 CyLHOCTb NpoLlecca aMeKkTponMTUYECKON AMccoumanmnn. &6




12 [Ounccounaumsa KNCnoT, OCHOBaHUIN, CONen &6

13 Cnabble 1 cunbHble anekTponuTel. CTeneHb guccoumarmu. &8

14 Peakuuun noHHoro obmMeHa n ycrioBusi UX NpoTekaHus. &9

15 'mpponus conen &10

16 XMnyeckne CBOMCTBA OCHOBHbIX KNaCcCOB HEOPraHU4YeCKnxX MoBTOPUTL
coeaMHEeHUN . 3anuncu B

TeTpagu.

17 MpakTnyeckana paboTa 2. PelueHne sKkcnepMMeHTanbHbIX 3aga4 no &11, oTuéT.
Teme «CBOMCTBA KACNOT, OCHOBaHWI, CONEN KaK 3rEKTPOUTOBY.

18 KoHTponbHas paboTta 1 no Temam «Knaccudukauma xsummyeckmux | NoBTOpUTh
peakuun» n «XMMuyeckme peakumm B BOOHbIX pacTBOpax» . 3anuncu B

TeTpagu.

Paspen 3. MHoroobpasue BewecTB ( 44 4)

Tema. HemeTtannbi -2 yaca.

19 O6Las xapakTepucTmka HemeTarnsioB Mo UX NOMNOXEHNO B KoHcnekT
nepuoandeckon cucteme xmmmndeckmx anemenTos [..Mengeneesa

20 BopopogHble coeguHEHNA HeMeTarnioB KoHcnekT

Tema 3. MNanoreHbI- 5 YacoB

21 XapakTepuctuka ranioreHos. &12

22 Xnop. &13

23 XnopoBoAopoA: Nofny4eHue n CBONCTBA. &14

24 ConsHaga kucnota n ee conu. &15

25 MpakTn4yeckas pabota Ne3:«[lony4yeHne ConsAHOM KNCNOTbI U &16, oTuér
n3y4yeHne ee CBONCTBY

Tema 4. Kucnopopg n cepa — 7 4yacos.

26 XapakTepucTtumka Kncrnopoga u cepbl. &17

27 CsowicTBa 1 NpMMEHEHME cepbl. &187

28 Ceposogopog. Cynbcuabl. &19

29 Okeng cepbl (IV). CepHucTasa kucnoTa. &20

30 Okeng cepbl (V). CepHas kucnota n ee conu. &21

31 MpakTnyeckasn paboTa 4. &22, oTuér
PelweHune akcneprmeHTanbHbIX 3agad no teme « Kucnopopg n cepa»
PelweHune pacyeTHbIX 3agad

Tema 6. A3oT 1 chocop — 8 yacos.

32 XapaktepucTtuka asota u goccopa. Pusmyeckne n xummyeckme &23
CBOWCTBA a3oTa.

33 AmMMMaKk. &24




34 MpakTnyeckas pabora 5. &25, oTuér
MonydyeHne ammmnaka u u3y4yeHme ero CBOMCTB.
35 Conun ammoHus. &2627
36 A30THas kucrora. &28
37 Conwn asoTHOM KNCIOTHI. &28
38 docdop. &29
39 Oxkcmng docdopa (V). PochopHasa kucrnoTa, ee conu. &30
Tema Yrnepoa v kpeMHun — 9 yacoB
40 XapakTepucTtuka yrrepoga v kpeMHus. Annotponus yrnepoaa. &31
41 XumMmunyeckne ceoncTaa yrnepoaa. Agcopbums. &32
42 Okeng yrnepoga (Il) - yrapHbein ras. &33
43 Oxkcug yrnepoga (1V) - yrnekncnolii ras. &34
44 YronbHaga kucnoTa n ee conu. KpyroBopoT B npupoae. &35
45 MpakTu4yeckas paboTa 6. MNonyyeHne okcmaa yrnepoga (V) nsyyerme | &36, oTyér
ero ceoncTe. Pacno3HaBaHue kapboHaToB.
46 Kpemnuia. Okeung kpemHusa(lV). &37
47 KpemHuneBas kucnota un eé conun. Ctekno. LiemeHT. &38
48 KoHTponbHas pa6oTta 2 no teme «HemeTtannbi». MNoBTOpPUTL
3anucum B TeTpagu
Tema Metannbl (o6wan xapakTepuctuka)-13 yacoB
49 Xapaktepuctuka MeTansos. &39
50 HaxoxgeHune B npupoae n obme cnocobbl NonyyeHus. &40
51 XnMmn4yeckmne cBOMCTBa METANSOB. DIIEKTPOXUMMNYECKUI psag, &41
HanpsXXeHW MeTansos
52 Cnnassl. &42
53 LLlenoyHble meTannsbl. &43
54 Marnni. LLlenovyHosemenbHble MeTansbl. &44 3.04
55 BaxHenwmne coegmHeHuns kanbuus. KecTkocTb BOAbl. &45 6.04
56 AnOMUHNIA. &46 10.04
57 BaxHenLumne coegnHeHns antoMmnHUA. &47 13.04
58 XKeneso. &48 17.04
59 CoeannHeHns xenesa. &49 24.04
60 MpakTuyeckasn pabota 7 &50, oTuér 27.04

Pewenve JKCNepumMeHTaribHbIX 3a4a4 Nno TemMme « MeTannbl n nx




coeanHeHnA»

61 KoHTponbHasa pabota 3 no teme «MeTtannbi» MNoBTOPUTL 4.05
3anucu B
TeTpaau

Paspen 43. KpaTkuin 0630p BaXkHenLINX opraHMyeckux BewecTB (74) Tema lNepBoHavanbHbIe
npeacraBrnieHus 06 opraHM4YecKkux BellecTBax — 7 4YacoB

59 OpraHuyeckas xumus. MNpegenbHble (HacbIWeHHbIe) YrieBogopOab!. &51,52 11.05
60 HenpenenkeHble (HeHaCbILLEHHbIE) YyrNeBoaopOabl. &53 15.05
61 Monnmepsl. MNMpounssogHbie yrnesogoponos. CnnpThl. &54 18.05
62 &55
63 Kap6oHoBkle kncnotbl. CnoxHble agoupbl. Kupbi. &55
66 Yrnesoabl. AMUHOKMCIIOThLI. Benku. &56

&57

MoBTOPUTL

3anucu B

TeTpagu
67 O0606LLeHne OCHOBHbIX TEM MoBTOPUTL

3anvcu B

TeTpagu
68 O0606LLeHne OCHOBHbIX TEM MoBTOPUTL

3anvcu B

TeTpagu

KANEHAAPHO - TEMATUYECKOE NJTAHUPOBAHUE YPOKOB XMMUNU B 8 KNACCE
(2 YACA B HEQENIO). Pyasutuc

Ne | Ne [ata ypoka
ypo | yp Tema ypoka a/s
Ka no Mo nnaHy Mo ¢akKrty
T.
1. 1. | NpeameT xvmunm .Belectsa 1 UX CBOWCTBA. §1 sonp. 1-4 cTp. 6-7;
Bonp. 5 —nucbm.
2. 2. | MeTogbl NO3HaHMA B XMMUMN. §2, ctpll Bonp.1,2 +
TecToBble 3a/aHNA
3. 3. | MpaKktnyeckas pabota Nel. 83
MpaBuna TexHWKkM 6GesonacHocTM npu pabote B
XMMUYECKOM KabuHeTe. O3HakomneHune c
nabopaTopHbIM 060pyAOBaHNEM.
4, | YucTble BewecTsa U CMecH. §4, Bonp.1-5, cTp.17

5. 5. | Mpaktnueckas pabota N2 2. OuncTka 3arpasHeHHon | §5, ynp.5-6, cTp.20
noBapeHHOMN Cou.

6. 6. | dusnueckmne n xummyeckue ABneHUA. §6, cTp. 24, BONp. 1-3 +
TecToBble 3a4aHuA

7. 7. | ATOMbI M MONEKYAbI, NOHDI. §7, Bonp. 1,3,5,8, ctp
28 + TecToBble 3a4aHuA

8. 8. | Kpucrannnyeckue peLleTku. §8, ctp. 32, BONp. 1,3 +

TeCTOBble 3a4aHNA

9. 9. | MpocTble 1 CNoXKHble BeLLecTsa. §9,10 sonp.1,3 +




TecTbl cTp. 36

10. 1 | A3bIK XMMUKU. 3HAKKU XUMNYECKUX /IEMEHTOB. §11,12 Bonp. 1,3 +
0. TecTbl cTp.41

11. 1 | 3aKOH NOCTOAHCTBA COCTaBa BELLECTB §13, Bonp. 2, cTp.46
1.

12. 1 | Xumnueckue dopmynbl §14, sonp. 2,3,4, cTp.
2. 49

13. 1 | Maccosas ponsa XMMUYECKOTo 3/1emMeHTa B | §15, Bonp. 2,4 + TecTsbl,
3. | coeanHeHuun. cTp.53-54

14. 1 | BaneHTHOCTb XMMUYECKUX S1EMEHTOB. §16, sonp. 3,4 + TecTbl,
4. cTp. 48

15. 1 | CoctaBneHne  xumudeckux  dopmyn 61HapHbIX | §17, gonp. 2,5,7,
5 | coeaMHeHWi No BaNEHTHOCTY. cTp.60

16. 1 | ATOMHO-MONEKYNAPHOE yYeHue. §18, Bonp.2,3, cTp.62
6.

17. | 1 | 3aKoH coxpaHeHua Maccbl BeLLecTB. §19,80np. 1,4 +
7. TecTbl, CTp. 65

18. 1 | XvMmnueckue ypaBHeHUA. §20, sonp. 3, 4, 6, cTp.
8. 67-68

19. 1 | Tunbl XMMUYECKUX peaKkumit §21, sonp. 2,3, cTp.71
9.

20. 2 | MosTopeHne " 0606wWweHne no Teme | §1-21 nosTop., ynp. 5,
0 | «MepBoOHa4YanbHble XMMUHECKME NOHATUAY cTp.58, ynp.4,cTp 60,

ynp. 3, cTp. 67

21. 2 | KommponoHasa paboma Ne1 no meme:
1. | «llepeoHa4anbHble xumuyecKkue MoOHAMUA».

22. | 2 | Kucnopoga, §22,Bonp. 1, 4, 6, cTp.
2. 75.

23. | 2 | XvmmnuecKkue cBoicTBa KMCnopoaa §23,24 Bonp. 4,6, 7,
3. cTp. 80

24, 2 Mpaktnyeckaa pabora Ne3. MonyyeHve u ceoiicTBa | §25
4. | Kucnopoga.

25. 2 | O30H. AnnoTponua Kucaopoaa §26, sonp. 1 + TecTbl,
5. cTp. 87

26. 2 | Bo3sayx v ero coctas §27,80np. 1, 3, 4, cTp.
6. 91

27. 2 | Bogopoga. §28,B0Np. 2,4 +
7. TecTbl, CTp. 96

28. 2 XvMmunueckue ceoricTBa Bogopoaa. MpumeHeHue. §29, sonp. 3, 4, cTp.
8. 101

29. 2 | Mpaktnyeckaa pabota Ned. «MonyveHne sBogoposa u | §30
9. | nccnepoBaHWe ero CBOMCTBY

30. | 3 | Boga. §31,80np. 1,4,5,
0. cTp.106

31. | 3 | duM3MYECKME U XMMUYECKME CBOMUCTBA BOApbI. §32, Tectbl, cTp. 109
1.

32. | 3 | Boaa — pactBopuTtenn. PactBopbl §33, Bonp. 5 + TecThl,
2. cTp. 113

33. 3 MaccoBasa fonsa pacTBOPEHHOrO BellecTBa. §34, sonp. 4, 5, cTp.
3. 116

34, 3 PeweHne pacueTHbix 3agay «HaxoxpaeHue maccosoit | §34 nosTop., 3a4auv 7,
4. | AONM PacTBOPEHHOTO BelecTBa B pacTBope.» 8,9

35. 3 | Npaktnyeckaa pabota Ne5. MpurotosneHne pacteopos | §35
5. | coneii ¢  onpeJeneHHon  MaccoBoi  fonei

pacTBOPEHHOrO BELLECTBa

36. 3 MNMosTOpeHne n obobuieHne no Temam «Kucnopoay, §22-35, 3a1a4m: 6

6. | «Bogopoay», «Boga. PacTBopbi». cTp.117, 4 cTp. 113, 2,

cTp.106




37. | 3 | KoHtponbHaa pabora Ne22 no temam «Kucnopogy,
7. | «Bogopoay, «Boga. PactBopbi».
38. 3 Monb — eanHuua Konunyectsa sewectsa. MonspHas | §36, sonp. 3,5 +
8. | macca. TecTbl, cTp.122
39. | 3 | Bbl4MCAEHMA NO XMMUYECKUM YPaBHEHUAM. §37, Bonp. 1,2, ctp.125
9.
40. | 4 | 3akoH Asoragpo. MonsapHbIii 06bem rasos. §38,cTp. 126-127, sonp.
0. 1, cTp. 128
41. | 4 | OTHOCMTENbHasA NAOTHOCTb ra3os §38,cTp. 127 -128,
1. gonp. 3, cTp. 128
42. 4 | ObbemHble OTHOLWEHWUSA ra3oB NPU XMMUYECKUX §39, 3apaun 2, 3, c1p
2. | peakumax 130.
43, | 4 | Okcugpl §40, sonp. 2, 4, cTp.
3. 135
44. | 4 | Tmapokcmabl. §41, sonp. 2, 3aga4a 3,
4. cTp. 139
45, | 4 | XvMmnYeckue CBOMCTBA OCHOBAHUN. §42, Bonp. 2 + TecTbl,
5. cTp. 144-145
46. | 4 | AmdoTepHble OKcMAabl U TMAPOKCUABI. §43, Bonp. 4 + TecTbl,
6. cTp.148
47. | 4 | Kucnorsbl. §44, sonp. 3, 3agava 4,
7. cTp. 152
48. | 4 | XvMmuueckue cBOMCTBa KUCIOT §45, sonp. 3, 4, cTp.
8. 155
49. | 4 | Comm §46, sonp. 2, 3,
9. cTp.160
50. | 5 | Csoiictea coneit §47,ctp. 161-162,
0. gonp. 1,5, ctp. 164
51. 5 [eHeTMYecKasa CBA3b MeXAY OCHOBHbIMM Kaaccamm §47,ctp. 163-164,
1. | HeopraHunyeckmnx coegnHeHn sonp.3, cTp.164
52. 5 | Mpaktnyeckaa pabotra No6. PeweHne akcnepu- | §48
2. | meHTanbHbIXx 33may no Teme «OCHOBHblE KAacChbl
HeopraHNMYeCcKUx coeAIMHEHUA»
53. 5 | NosTopenne n o6obuweHne no Teme «BakHeiwme | §40-47, ynp.2, cTp.164,
3. | Knaccbl HEOPraHNYECKNX COeANHEHNN» pa3obpaTb cxemy, CTp.
162-163
54, 5 KoHTponbHas pabora Ne3 no teme: «OCHOBHbIe Knac-
4. | cbl HeopraHMYecKMx coegUHEHUI».
55. 1. | Knaccudumkauma XMMUYECKMX 31EMEHTOB §49, sonp. 1, 3, 5 cTp. 3.04
171
56. 2. | Nepuoaunyecknii 3akoH [. UN. MeHzeneesa. §50, Bonp. 2, 3aga4a 3 6.04
+ TecTbl, cTp. 176
57. 3. | Mepuoanyeckan TabanLLa XMMUYECKNX 91EMEHTOB . §51, sonp. 3, TecTbl, 6.04
cTp.180
58. | 4. | CTpoeHue atoma. §52, Bonp. 3 + TecThbl, 10.04
cTp. 184
59. 5. | PacnonoxeHne 3/1eKTPOHOB MO  3HepreTMdeckum | §53, TecTbl, cTp. 188 13.04
YPOBHAM.
60. | 6. | 3HayeHMe NepUOAMYECKOro 3aKOHa. §54, sonp. 1, 3, 13.04
cTp.190
61. | 7. | NosTopeHune n o6obuieHne no Teme: Mepuoanyecknin | §49-54, sonp.1, cTp. 24.04
3aKOH M Nepuoanyeckasn cMctema XMMMUYeCcKUX 188, sonp.2, cTp184
anemenToB [. . MeHgeneeBa. CtpoeHne aToma.
62. 1. | DNeKTpooTpULATENbHOCTb XMMUYECKUX /IEMEHTOB §55, sonp. 1 + TecThl, 27.04
cTp. 193
63. | 2. | KosanenTHan cBa3b. MonspHas 1 HenosipHas §56, c1p.194-196 no 4.05
KOBa/ieHTHble CBA3U MOHHOH, BOMp. 2 (6, B),
3, cTp.198
64. | 3. | Nouwas ceasb §56, cTp. 196-198, 11.05

gonp. 4, ctp.198




65. BaneHTHOCTb U CTeNeHb OKUCNEHUA. §57, sonp. 1, ctp. 202 15.05
66. OKMCANTEeNbHO-BOCCTAHOBUTEIbHbIE peakuum §57 nosTop., BOMP. 2, 18.05
cTp. 202
67. MosTOpeHue n obobueHre no Teme: «CTpoeHne §55-57 nosTop., 25.05
BeL,ecTB. XMMMYECKan CBA3b» 3agaua 3, ctp. 202,
TecTbl cTp.193
68. KoHTponbHasa paborta N24 no Temam: 22.05

«Mepuogunueckmnit 3akoH. CTpoeHune atoma. CTpoeHue
BeLLeCcTB. XMMMYECKasn CBA3bY




