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IMOACHUTEJIBHASA 3AITNCKA

IIpumeprass pabodas mporpamMma IO XUMHH Ui OOyYaroIIuXcsl C
3aMepKKOM Tcuxmyeckoro pasputus (mamee — 3IIP) Ha ypoBHE OCHOBHOTO
obmero o0pa3oBaHUS COCTaBICHA B COOTBETCTBHH C denepanbHBIM
TOCYIAapCTBCHHBIM  00pa30oBaTE€NbHBIM  CTaHIAPTOM  OCHOBHOIO  OOIMIEro
obpazoBanus (IIpukaz Munmnpocsemienust Poccun ot 31.05.2021 1. Ne 287,
3apeructpupoBad  MunHucrepctBom  toctuuuu  Poccuiickoit  denepanun
05.07.2021 1, per. Homep 64101) (manee— ®I'OC OO0O), I[IpumepHoii
aJlaliTHPOBaHHOI OCHOBHOM 00pa30BaTeNILHOM MPOrpaMMOil OCHOBHOTO OOLIEro
o0OpazoBaHKs OOy4alOUIMXCSl C 3aJep)KKOM NCHXWYECKOro pas3BuUTHs (nanee —
ITAOOIT OOO 3IIP), IlpumepHoii paboueil mporpaMmbl yueOHOTO INpeaMeTa
«Xumus»  (6a3oBeIii  ypoBeHB), I[IpuMmepHOW TporpaMMoi  BOCIUTAHHS
oOydaromuxcs MpU TOJYYEHHH OCHOBHOTO OOIIEro oOpa3oBaHUs, C Y4ETOM
pacIpesielleHHbIX 10 KjaccaM IIPOBEpseMbIX TpeOOBaHMH K pe3yiabraram
OCBOCHHSI OCHOBHOH 00pa3oBaTeIbHOW NpPOrpaMMBl  OCHOBHOTO — OOIIEro
00pa3oBaHUA W BIEMEHTOB COJEpPKAHWSA, NPEICTABICHHBIX B YHHBEPCAIEHOM
koandukaTtope No XuMmuM, KOHIENuuM mpenogaBaHHus ydeOHOTO IpeaMeTa
«XuMus», B 00pa3oBaTelbHBIX OpraHuzanusix P®, peanu3yrommx OCHOBHBIC
001eo0pa3oBaresibHbIe IPOrPaMMBI.

O0uas xapakTepucTHKa y4eOHOro npeaMera « XuMHsD)

Yuebubiii mpeaMer «XuUMHSA» BXOAUT B MPEJAMETHYIO 00JacTh
«EcTecTBeHHOHay4YHblE  NpEeAMETH». B cucreMe  €CTeCTBEHHOHAay4HOTO
00pa3zoBaHys XUMUSI KaK Y4eOHBIN IpeIMeT 3aHUMaeT Ba)KHOE MECTO B TIO3HAHUH
3aKOHOB TPHUPOABI, (OPMUPOBAHNN HAYYHOH KapTHHBI MUPA, CO3AAHHH OCHOBEI
XMMHUYECKHX 3HaHWH, HEOOXOAMMBIX JUIS TOBCETHEBHOW JKH3HM, HaBBIKOB
3I0pOBOTO M 0€30MacHOro A YelIOoBeKa M OKpY’KarolleW ero cpensl obpasa
JKHM3HHY, a TAKXKE B BOCIIUTAHUU 3KOJIOTHIECKON KYIbTYPHL.

YCeHnemHocTy U3y4yeHUs XUMUU CBSI3aHA C OBJIAJECHUEM XHMUYECKUM
SI3BIKOM, COONIONEHHEM TpaBuUi Oe3omacHOW pPaboOTBl MpPH  BBINOJHEHUH
XMMHUYECKOIO HKCIEPUMEHTa, OCO3HAHMEM MHOTOYMCICHHBIX CBSI3€d XUMHH C
JPYTUMHU [IPpEAMETaMU IIKOJIBHOTO Kypca.

IIporpamma BrITIO9aeT B c€0s1 OCHOBBI HEOPTAaHUYECKOW W OPTaHUIECKOI
xuMuu. ['aBHOHM maeeill mporpaMMbl SBISETCS co3/aHue 0a30BOr0 KOMILIEKCA
OTIOPHBIX 3HAHUH 110 XUMHUH, BEIPAXKEHHBIX B (hOpME, COOTBETCTBYIOIIEH BO3pacTy
00ydJaromuxcst ¥ MX 0COObIM 00pa30BaTEIbHBIM ITIOTPEOHOCTSM.

B comepxxaHuM maHHOrO Kypca IpPEACTaBIEHbl OCHOBOIOJArarolue
XMMUYECKHE TEOPETHUYECKHE 3HaHUs, BKIIOYAIOUIME U3ydyeHHe COCTaBa U
CTPOEHHUSI BEIIECTB, 3aBUCUMOCTH UX CBOICTB OT CTPOEHUs], IPOrHO3UPOBAHUE
CBOMCTB BELIECTB, UCCIIEJOBAHNE 3aKOHOMEPHOCTEH XMMHUYECKUX MpEBpallleHUH
U IIyTel yNpaBJieHUs UMY B LENAX IIOJIYyYEHUs BEIIECTB U MaTEpUAJIOB.

TeopeTndeckyro OCHOBY M3Y4YE€HHsI HEOPTaHUYECKONW XMMHUHU COCTABISAET
aTOMHO-MoOJIeKyJisipHOe yuenue, llepmonunueckuii 3axkoH [I.M. MenneneeBa c
KpaTKMMH CBEJCHHMAMH O CTPOCHHMHM aToMa, BHJIAX XHUMHYECKOW CBSA3H,
3aKOHOMEPHOCTSIX ITPOTEKAHNA XUMUIECKUX PEAKIIHN.



B wm3yueHmnm Kypca 3HAUWTENbHAas pPOJIb OTBOJUTCS XHMHUYECKOMY
9KCTIEPUMEHTY: HMPOBEACHHUIO NMPAKTUUECKUX U JTaOOPaTOPHBIX PabOT, ONMHCAHHUIO
pE3YyNbTATOB yYEHHYECKOTO JKCIIEPUMEHTa, COOMIONCHUIO HOPM M IPaBHI
6e30macHOM pabOTHI B XMMUYECKOI TabopaTopuu.

Peanmzanumst maHHOW mporpaMMBl B TIIpoliecce OOYYSHHS IT03BOIIUT
oOyuvatommmest ¢ 3[1P ycBOUTH KiroueBble XMMHUYECKHE KOMIICTEHIIMU U MOHSThH
POJIb U 3HAUEHHUE XMUMUU CPEN APYTUX HAYK O IPUPOJE.

Wzyuenne xumum crnocoOCTByeT (OPMHPOBaHUIO y oOydaromuxcs
HAyYHOTO MHPOBO33PEHHs, OCBOCHHIO OOIICHAYyYHBIX METOAOB (HAOJIIONIEHHE,
U3MEpEeHue, HKCHEPUMEHT, MOJAEIMPOBAaHUE), OCBOECHUIO IMPaKTHYECKOrO
IIPUMEHEHHUs Hay4HbIX 3HaHWH, OCHOBAaHHOIO Ha MEXIIPEAMETHBIX CBS3AX C
npeameramu  «Oxpyxatonmii Mupy», «Pusukay, «bnomormsy, «leorpadusy,
«Marematnka» ¥ (HOpPMHPYET KOMIICTEHIIMH, HEOOXOAMMBIC IUI HPOIOJIKECHUS
00pa3zoBaHus B 00JaCTH €CTECTBEHHBIX HaYK.

W3ydenne XWUMHH CIIOCOOCTBYeT pa3BUTHIO y oOywatromuxcs c¢ 3I1P
MIPOCTPAHCTBEHHOTO BOOOpakeHWs, (YHKIMOHAIBHOH TPaMOTHOCTH, YMEHHUS
BOCIIPUHUMATh M KPUTHIECKH aHAJIN3UPOBATh MH(POPMAIHIO, IPEACTABICHHYIO B
pa3nuuHbIX (QopMax. 3HAYUMOCTh TIpeaMeTa JUisl pa3BUTHS  KU3HEHHOM
KoMIeTeHIMKH oOyuaromxcs ¢ 3[IP  3akimioyaercs B YCBOGHUM OCHOBBI
XMMHUYECKUX 3HAHUH, HEOOXOAMUMBIX [UIi IIOBCEJHEBHON JKU3HH, HaBBIKOB
30POBOTO M 0e30MacHOro Jjs 4YeloBeKa M OKpyKawolled ero cpensl odpasza
KHM3HU; HOPMHUPOBAHUH FKOJIOTUUECKON KYJIBTYPBI.

[Iporpamma oTpaxaer coiepkaHHE OOYYEHHS NMPEeAMETY «XHUMHSI» C
y4eToM O0coOBIX 00pa3oBaTeNbHBIX MMoTpeOHOCTeH oOygarommxes ¢ 3I1P.
OBnaseHne y4eOHBIM IpeAMeTOM «XHMUS» TPEICTaBIAET ONpEIeIICHHYIO
TpyAHOCTh i oOyuarommmxcs ¢ 3[IP. 310 cBs3aHO € 0COOECHHOCTSIMH
MBICJIUTEIEHONH  JIESTENBHOCTH, TEPHOJUYECKUMH KOJIEOAHMSIMH BHHUMAaHUS,
MaJbIM  O00BEMOM IaMATH, HEJOCTaTOYHOCTHIO OOIIero 3amaca 3HAHHH,
MTOHMKCHHBIM TIO3HABAaTENIFHBIM HHTEPECOM M HHU3KHM YPOBHEM pPEUYEBOTO
pa3BUTHSL.

Jns mpeomoneHus TpyAHOCTEH B M3Y4eHHH Yy4eOHOro mpeaMera
«Xumus» HeobxonuMa aganTanusi o0beMa U XapakTrepa yueOHOro marepuania K
MO3HABATEJILHBIM BO3MOXKHOCTSIM JJAHHOM KaTeropuu OOYYalOMIMXCS, YYET HX
0COOEHHOCTEH Pa3BHUTHUS: HCIONB30BAaHHE AaJTOPUTMOB, BHYTPHIIPEIAMETHBIX MU
MEXKIIPEIMETHBIX CBSI3€H, MOCTENIEHHOE YCI0KHEHUE N3y4aeMOro MaTepHaa.

[Ipy u3ydyeHNH XUMHH HEOOXOJIMMO OCYIIECTBIISTh B3aUMOJEHCTBUE Ha
MOJIMCEHCOPHOM OCHOBE.

Teoperudeckuil MaTepual pPEKOMEHJIyeTCsl U3ydaTb B Hpolecce
MPAKTUYECKOH [JesITeIbHOCTH. BO3MOXHO BBIIEIEHUE OTAENBHBIX YPOKOB Ha
pelIeHue 3a/1au B CBSI3U CO CIIOKHOCTBIO aHaM3a TekcTa oOydatommmucs ¢ 31P.
Oprannyeckoe €IUHCTBO MPAKTUYECKOM W  MBICIHTEIBHON AESATEIbHOCTH
oOydaromuxcss Ha YpPOKax XHMHH CIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY
YCBOGHHUIO 0a3MCHBIX XMMHYECKHX 3HaHMH W yMmMeHHd. Ocoboe BHUMaHHE MpH
N3YyYCHUH XUMHHU YIENACTCS N3yUCHNIO «CKBO3HBIX» HMOHATHH M ()OPMUPOBAHHUIO
HaBbIKa CTPYKTYpHPOBAaHMS MaTepHaa.

Iesn 1 3anaun U3y4eHns y4eOHOro npeamMera « XuMHs»»



Obwue yenu n3ydeHusl y4eOHOTO TIpenaMeTa «XHUMHS» MPEICTaBICHBI B
[IpumepHoit pabodeid mnporpamMme OCHOBHOTO o0miero oOpaszoBanusi. OHHU
aKTyaJM3HPOBAHBI C YI€TOM HOBBIX IPHOPUTETOB B CHCTEME OCHOBHOTO OOIIEro
0o0pa3oBaHUs, HAMPaBICHHOCTH OOYYCHHWS Ha pa3BUTHE K CaMOpa3BUTHE
JTUYHOCTH, (OopMHUpOBaHHE e WHTEeIUIeKTa W o0meil KyiapTypel. OOydeHme
YMEHHIO YYHMTbCS M HPOJOKaTh CBOE 00pa3oBaHHWE CaMOCTOSTENBHO B
HACTOsIllee BpeMsl SBISETCS OJHOW W3 BaXHEHIIMX QYHKUMI yueOHBIX
MPEAMETOB, B TOM YHCIIE U «XUMUUY.

Jns  oOywaromuxcss ¢ 3IIP, Tak ke, kKak W Ui HOPMATHBHO
Pa3BHBAIOIINXCS CBEPCTHUKOB, OCBaMBAIOIIMX OCHOBHYIO 00pa30BaTENIbHYIO
porpamMmmy, JOMHUHHUPYIOIIee 3HaUeHHEe IPHOOPETAaIOT TaKUe yeu, Kak:

* ¢$opMHpPOBaHHE WHTEIUIEKTYaJbHO pa3BUTOH IJIMYHOCTH, TOTOBOH K
COTPYOHHYECTBY, CAMOCTOSTEIIFHOMY TIPUHATHIO pEIICHHUH, CIIOCOOHOI
anarnTUupoBaThbCd K 6I)ICTpO MCHAIOMIUMCA YCJIIOBUAM KU3HU,

" HampaBJEHHOCTh OOy4YeHHss Ha CHCTEMaTHYecKoe IMpHOOIIeHHE
yYaluxcss K CaMOCTOSTENBHOH  IO3HABaTEeIbHOH  JCATEIBHOCTH,
HayYHbIM M TIPaKTHYECKUM METO/IaM TO3HAaHUs, (OPMHUPYIOIINM
MOTUBALIUIO U pa3sBUTUC CHOCO6HOCTeﬁ K XUMUH;

= o0ecrieueHme YCIIOBHIA, CIOCOOCTBYIOIINX IPHOOPETEHUIO
00yJaromMMHCs OIBITa Pa3HOOOpA3HOW MEATENFHOCTH, IMO3HAHUSA U
CaMOIIO3HAHUS, KIIOUEBBIX HABBIKOB  (K/IIOYEBBIX  KOMIIETEHIIUH),
UMCHOIIIUX YHUBEPCAJIBHOC 3HAYCHUC JIIsL Ppa3JIMIHbIX BUJIOB
JIeSTeTbHOCTH,

= (dopMupoBaHUE YMEHUN OOBICHITH M OIEHUBATD SBJICHUS OKPYXKAIOIIETO
MHUpa Ha OCHOBaHUH 3HAHUU U OIlbITa, MOJYYCHHBIX IIPU HU3YYCHUU
XUMHU;

* (QopMmHpoBaHHE Yy OOyYAIOMIMXCA T'YMaHUCTHYECKAX OTHOIICHUA,
IIOHUMAaHU IIEHHOCTHU XUMHUYCCKUX 3HAaHUN JJIs BI)Ipa6OTKI/I
9KOJOTHYECKH IIeNIeCOO0pPa3sHOr0 TOBEACHUS B OBITY W TPYIOBOU
JESTETHHOCTH B IIETSX COXPAHEHHS CBOETO 3[OPOBBS U OKPYXKAromei
IIPUPOJIHOU CPEJIBL;

®  pa3BUTHE MOTHUBAIMU K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO H
CaMOBOCIIMTaHHIO Ha OCHOBE YCBOCHHS OOIIEUEIOBEYECKUX [IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY mNpodWiIs W HaIpaBIeHHOCTH
JanpHeimero o0y4eHus.

Kypc HampaBiieH Ha pelieHHe CIEAyIOIMX 3aday, 00ecHedMBaIOIINX
peaM3anyio JIMYHOCTHO-OPHEHTHPOBAHHOTO M JIESITEIFHOCTHOTO IOJXOJ0B K
oOydyenuro xumun oOywaronxcs ¢ 3[IP Ha ypoBHe OCHOBHOrO 0OIIETO
00pa3oBaHUs:

* ¢opmupoBanne MepPBOHAYATBHBIX CHUCTEMaTH3UPOBAHHBIX
HpeIICTaBHeHI/Iﬁ 0 BCHICCTBAX, HX IPEBPAIICHUAX W MPAKTHYCCKOM
NPUMEHEHNH; OBJAJCHUE MOHATHUIHBIM almnaparoM M CHMBOJIMYECKUM
SI3BIKOM XUMHUH;

" OCO3HaHHWE OOBEKTHUBHOM 3HAYMMOCTH OCHOB XHMHYECKOW HAyKH Kak
00ITacCTH COBPEMEHHOTO €CTECTBO3HAHMSA, XWMHUYECKHX IIPEBPAIICHUI



HEOPTraHMYECKHX ¥ OPraHMYeCKHX BELIECTB KaK OCHOBBI MHOTHX
SIBIICHUN JKUBOW M HEXHWBOW TIPUPOABI; YIIyOJICHHWE TPEICTaBICHUN O
MareprajJbHOM €JUHCTBE MUPA;

" OBJAJCHHE OCHOBAMHU XHUMHYECKOW TPaMOTHOCTH: CIIOCOOHOCTBIO
AQHAIM3MPOBATh M OOBEKTHBHO OLCHUBATh JKM3HCHHBIC CHTYallHH,
CBSI3aHHBIE C XUMHEH, HaBbIKaMH Oe3omacHoro oOparieHus C
BEILECTBAMH, HCIIOJIb3YEMBIMH B IIOBCEAHEBHON JKU3HM; yMEHHEM
AQHAIN3MPOBATH M IUIAHUPOBATH 3KOJIOTMYECKH Oe30IacHOe IIOBEACHHE B
LeJIAX COXPaHEHHMS 3J0POBbS U OKPY)KaroLIei Cpesl;

* ¢QopmupoBaHME yMEHMH YCTAaHAaBIMBaTh CBS3M MEXIy peabHO
HaOMIOMaeMBIMM ~ XMMHYECKUMH  SBICHHSAMH W IpoleccaMy,
NPOUCXOMAIIMMH B MHUKPOMHpE, OOBSCHATh NPHYMHBI MHOTO00pasus
BEILECTB, 3aBUCUMOCTb MX CBOWCTB OT COCTaBa M CTPOCHUS, a TaKKe
3aBUCHMOCTH IPUMEHEHUSI BEIIECTB OT X CBOWCTB;

" mpHOOpETECHHE OMNBITA HCIOJB30BAaHUS DPA3IUYHBIX METOAOB H3y4YCHHS
BEIICCTB, HAONMIOACHMS 32 MX IPEBPAILCHUSAMH INPH IPOBEICHUH
HECJIOKHBIX ~ XUMHYECKHX  OKCIIEPUMEHTOB C  HCIIOJIb30BAaHHEM
nmabopaTopHOTO 00OPYIOBaHHS U IIPHOOPOB;

* ($opMHpOBaHHE IPEICTABICHUH O 3HAYCHUH XUMHYECKOH HAyKH H
PELICHUH COBPEMEHHBIX DJKOJOTMUECKUX IpoOieM, B TOM 4YHCIE B
MPEeOTBPAIEHUN TEXHOT€HHBIX M DKOJIOTUYECKUX KaTtacTpod.

Oco0enHocTH 0TOOPA M alaNTAlUMM Y4eOHOr0 MaTepuaJsa no XuMHu

OOyuyenne ydeOHOMY TNpeaMeTy «XHUMHS» HE0OXOIMMO CTPOWUTH Ha
CO3JJaHMM ONTUMAJbHBIX YCJIOBUH JUId YCBOEHUSA MPOrpaMMHOIO Marepuala
obyuaromumucst ¢ 3I1P. bonbnoe BHMMaHWE JOMHKHO OBITH yAETIEHO OTOOpY
yueOHOro MaTepuasa B COOTBETCTBHM C MPHHLIUIOM JOCTYHHOCTH MIpU
coxpaHeHHH o0miero 6a3oBoro ypoBHA. OH JOIDKEH IO COJACPKAHUIO U 00BEMY
OBITh aJaITUPOBAHHBIM I oOyuatomuxcs ¢ 3[IP B cOOTBETCTBHH C UX OCOOBIMHU
oOpazoBatenbHbIMH  mOTpeOHOCTsIMH.  CriegyeT  0OJEr4uTh  OBJIAJCHHE
MarepuaiioM obydatomumucs ¢ 3I1P mocpencTBoM ero AeTaqbHOTO 0OBSICHEHHUS C
CHUCTEeMaTHYECKUM IIOBTOPOM, MHOTOKPAaTHOW TPEHUPOBKOH B TNPUMEHEHUH
3HAHMH C HCIOJIb30BAHUEM IPHUEMOB AITOPUTMH3AIMKM M BH3YalbHBIX OIIOp,
00y4eHUst CTPYKTYPHPOBAHHIO MaTepHaa.

Bospiioe 3HaueHne JUIs TOJHOLEHHOTO YCBOGHMSI y4eOHOTO MaTepHana
HMEET OIopa Ha MEXKIPEIMETHBIE CBSI3H BOIPOCOB, N3y4aeMBbIX B IAaHHOM Kypce,
¢ TakuMH y4eOHBIMH TpeaMeTamu Kak «l'eorpadusay», «Pusmkayn, «buomornsy.
[To3Bomsist paccMaTpUBaTh OJUH M TOT K€ Y4eOHBII MaTepHall ¢ Pa3HBIX TOUYEK
3pEeHUs], MEKIPEIMETHBIE CBSI3U CHOCOOCTBYIOT €ro Jy4IlIeMYy OCMBICICHHUIO,
6oJiee MPOYHOMY 3aKPEIUICHHUIO MOTYYCHHBIX 3HAHUH M NPAaKTUIECKUX YMEHUH.

IIpy mnDoaroTroBke K ypoKaM y4YdTENb JOJDKEH IPEAYCMOTPETH
(dopmupoBanue y o0yJaromuxcs yMEHUI aHaJIM3UpOBaTh, CPaBHUBATH, 0000IIATh
n3y4aeMblil Marepual, IUIAaHUPOBATh NPEACTOSIIYI0 paboTy, OCYLIECTBISTH
CaMOKOHTPOJIb. HeoO0X0AMMO MOCTOSIHHO CIEAMTH 32 MPaBUIILHOCTHIO PEYEBOTO
odopmIieHHs BBICKa3bIBaHM o0yyaromuxcs ¢ 3I1P.



B cBsi3u ¢ 0COOCHHOCTSIMHU MOBECHUSH JEITEILHOCTH 00YUYarOIUXCSI C
3IIP (pacTOpMOKEHHOCTh, HEOPTAaHM30BAHHOCTH) HEOOXOMUM CTPOKAUIIUH
KOHTPOJIb COOJIOJICHUSI TPaBHJ TEXHUKH OE30MACHOCTH MPU MPOBEICHUH
mabopaTOPHBIX pabOT B XMMHUYECKOM KaOWHETe.

IIpumepnbie Buabl JAeATeJbHOCTH  oOyuarommxes ¢ 3IIP,
00ycCJIOBJIeHHbIE  0cO0BIMM  00pa30BaTeJIbHBIMH  MOTPEOHOCTAMM W
o0ecreYUBaOIIHEe OCMBICICHHOE OCBOCHHE CO/lep:KaHHH 00pa3oBaHUS 110
npeaMeTy « XHMUsD

Conepxanue BUJIOB JesTellbHOCTH oOyuatommuxcsi ¢ 3[IP Ha ypoxax
XMMHUH ONpeAeiseTcs WX OCOOBIMH 00pa3oBaTeNbHBIMH  MOTPEOHOCTSIMU.
[omumo mmpoxo ucmonszyeMbix B OOIT OO0 obmmux ass BceX 00yJarouuxcs
BUJIOB JICSTEIBHOCTH CIIEAYET YCHIIUTh BUABI JESTEIBHOCTH, CTICIM(UIHBIC I
JTAaHHOW KaTerOpHH OOYYarOIIUXCs, Al 00ecTieueHHss OCMBICICHHOTO OCBOCHUS
coJep)kaHnsl 0Opa3oBaHUS IO NPEAMETYy: YCHIICHHE IPEAMETHO-TPAKTHYCCKOH
JIESITEIFHOCTH C AaKTHBU3alMeH CEHCOPHBIX CHCTEM; YEPEIOBAaHHE BHUJIOB
JIESITENIbHOCTH, 33ACHCTBYIONIMX PpA3IMYHBIE CCHCOPHBIE CHCTEMBI; OCBOCHHE
MaTepHaja C OINOpPOil Ha alrOpuUTM; «IOLIArOBOCTHY B H3YYCHHH MaTepHana;
UCIIONIb30BaHKE JIOTIOJIHUTEIHHOM BU3YaIbHOM OMOpHI (TUIaHbl, 00pasibl, CXEMBbI,
11abJIoHbI, ONopHbIe Tadmuuel). [ pazsutus y oOydaromuxcs ¢ 3[IP ymenus
Jenath  BbIBOJBI, (OPMUPOBAHUS TPaMOTHOTO PEYEBOTO  BBICKA3bIBAHUS
HE0OX0IMMO HCII0JIb30BaTh OMOPHBIE ciI0Ba U Kiunine. Ocoboe BHUMaHUE CIIeayeT
yaenuTh 00y9IEeHHIO CTPYKTYPHUPOBAaHHUIO MaTepralla: COCTaBJICHUE PUCYHOUHBIX U
BEepOaJbHBIX CXEM, COCTaBJICHHE TaONHIl, COCTaBIEHHE KiacCH(UKaMu C
0003HAUEHHBIMH OCHOBAHMSIMH Ul KJAacCH(UKaIMM W HAIOJHEHHWE X
TIpUMEpaMH U JIp.

[IpumepHass ~ TemaTWdeckass W TEPMHHOJOTMYECKas  JICKCHKa
cootBercTByeT OOIT OOO.

Jnsa oGygarontuxcs ¢ 3IIP cymecTBEeHHBIMU SIBJISIOTCS IPHEMBI pabOThI
¢ JIEKCHYECKUM MaTepHajoM Io npenmerty. IIpoBoautces crenpansHas paboTa 1o
BBEJICHWI0O B  aKTHBHBIA  CIOBapbh  OOy4YaloOUIMXCS  COOTBETCTBYIOIEH
TEPMUHOJIOTHH. VI3y4aeMble TEpMUHBI BBOJATCS Ha IIOJHMCEHCOPHOM OCHOBE,
obs3aTesbHa BHU3yaJbHAs MOJAEP)KKA, AJTOPUTMBI PAaOOTHI C OIpEEICHHEM,
OTIOPHBIE CXEMBI JJIS aKTyaJIN3aIlii TEPMUHOIOTHH.

MecTo yueOHOro npeamMera « XuMHs» B y4eOHOM IJIaHe

B cootBercTBUM ¢ DesepanbHBIM rOCYIapCTBEHHBIM 00pa30BaTEIbHBIM
CTaH/JapPTOM OCHOBHOrO 00mero o0Opa3oBaHHs YYEOHBIH IpeaMeT «XHUMHU»
BXOJIUT B NPEIMETHYIO 007acTh «ECTeCTBEHHOHAYYHBIE TIPEAMETHI» U SBISIETCS
00s13aTeNBHBIM U1l H3Y4EHHUSI.

Y4eOHBIM IUIaHOM Ha e€ M3y4eHue oTBeAeHO 136 yueOHBIX 9acoB — 1o 2
9 B He/IeNro B 8§ 1 9 KiaccaXx COOTBETCTBEHHO.

Conepxanue y4eOHOTO TIpeaMeTa «XUMHUSA», TMPEACTaBIEHHOE B
[TpumepHoit pabodeit mporpamme, cooTBeTcTByeT ®I'OC OOO, paszpaboraHo ¢
yaeroM [IpuMmepHOl OCHOBHOW 00pa30BaTeIbHOW MPOTPAMMBI OCHOBHOTO
oOmero obOpa3oBanusi 10 Y4yeOHOMY Tpeamery «XHMUs», COOTBETCTBYET
[MpumepHo#f  aganTHPOBAaHHOW  OCHOBHOW  00pa30BaTENBHOM  MpOTrpaMme



OCHOBHOTO 0OIIEro o0pa3oBaHUsS OOYYAIONIUXCS C 3aJEePKKOH IMCHXUYECKOTO
Pa3BUTHSL.

COJEPXXAHUE YUEBHOI'O ITPEAMETA «XUMMWSI»

8 KJIACC

IlepBoHa4aJbHBIC XMMHYECKHE IOHATHSA

[peamer xumuu. Poab xumuu 6 ocusnu wenoeexa®. Tena W BeliecTsa.
dusnueckre CBOWCTBA BELIECTB. ATpEeraTHOE COCTOSIHME BEIECTB. Xumus 6
cucmeme Hayk. Uuctele BemecTBa M cMmecH. CrocoObl pa3zieneHus cMecei.
IIpaBuna Oe3omacHOro oOpamieHHss C  BEMIECTBAMH W JaOOPaTOPHBIM
obopynoBanueM. [lousamue 0 Memooax NOIHAHUS 8 XUMUU.

ATOMBI M MOJIEKYJbl. XHMMHUYECKHE O3JIEMEHTHL. 3HAKH (CHMBOJIBI)
XMMHUYECKHX 371eMeHTOB. OTHOCHUTENbHAs aToMHas Macca. [IpocTsie U CiioKHBIE
BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumndeckas (popMmysia. BaneHTHOCTE aTOMOB XHMHYECKHX 3JIEMEHTOB.
3akon nocmosncmea cocmasa eeujecmg. OTHOCUTENbHAS MOJIEKYJIIPHAsl Macca.
MaccoBast 107151 XUMHYECKOT0 3JIEMEHTa B COCTUHEHUH.

dusnyeckue U XUMUUECKUE sBJIeHUs. XuMuueckas peakuus. [IpuzHaku
XMMHUYECKHX peakIui. YpaBHEHHS XHUMHYECKHX peakiuil. 3aKOH COXpaHEHHUS
Maccel BemiecTB. Kiaccudukamuss XUMHYECKHX —peakuuit  (CoequHeHus,
pa3oKeHus, 3aMeIIeHus, 0OMeHa).

XYUMUYECKUH SKCIEPUMEHT: 3HAKOMCTBO C XHMMHYECKOH MocynoH, ¢
npaBWIaMH paboThl B J1abopaTtopuy M MpuéMamH oOpamieHus ¢ J1abopaTOpHBIM
obopylnoBaHHEM; H3ydeHHE M OIMcaHne (U3HYECKHX CBOMCTB 00pasioB
HEOPTaHWYECKHX BELIECTB; HaOmoneHne (Gu3nyeckux (TUIaBICHHE BOCKA, TasHHUE
JbJa, pacTHpaHKe caxapa B CTYIKE, KHIIEHHE W KOHACHCAIHS BOJIBI) N XMMHUUECKUX
(ropenue cBeuM, MPOKAJTMBAHHE MEIHOM NPOBOJIOKH, B3aHMMOJEHCTBHE Mena ¢
KHCJIOTOW) SBJICHWH, HAONIOAEHHE W ONHCaHWE TIPU3HAKOB IPOTEKAHUS
XMMHUYECKHUX PEaKIHi (pa3iokKeHHe caxapa, B3auMOAEHCTBUE CepHOIl KHCIOTHI ¢
xjmopugoM Oapus, pasiokeHue ruapokcuma wmeam (II) mpm  HarpemaHum,
B3aMMOJIeHCTBHE Keneza ¢ pactBopoMm cosm Meaum (I1));u3ydenue cmocoOoB
pa3meneHus cMmecedl (C TOMOINBIO MarHWTa, (QUIBTPOBAHWE, BHITAPUBAHME,
JUMCTWUIALMSA, XpoMmarorpadus), TpOBEAECHHE OYMCTKH IIOBApEHHOH coJy;
HaOJIIO/ICHNE M ONMCAaHHWE PEe3yJIBTATOB IPOBEJICHUS OIbITa, WILIIOCTPUPYIOLIETO
3aKOH COXPAHEHUsI MacChl; CO3/IaHNE MO/IeIIeH MOJIEKYJI (I1apOCTEP)KHEBHIX).

BakHeiilue npeacTaBuTe M HEOPraHNYeCKHUX BelllecTB

Bo3ayx — cmech razoB. CoctaB Bo3ayxa. Kuciaopon — dJ€MEHT H
mpoctoe BemecTBo. HaxokaeHne Kuciopona B Ipupoae, (usmdeckwe u
XMMHYECKHE CBOMCTBA. PeaKHI/II/I TOPEHUA TPOCTBIX MW CJOXHBIX BEIIECTB.
CriocoObl  TOJydeHHsI KHCIOpPOAa B J1a0OpaTOpuul U NPOMbIUUIEHHOCHIU.
[Ipumenenne xuciopona. I[lonstue 00 oxcumax. KpyroBopoT kucimopoma B

! 3,H€CI) " fajaee KypCuBoM 0003HaYEHBI TCMBbI, U3YUCHHC KOTOPLIX IPOBOAUTCS B
O3HAaKOMHUTCIIPHOM IIJIaHEC. Heaaror CaMOCTOATEIILHO OIPCALCIIACT o0BeM
n3y4aceMoro mMmarepuala.



npupoae. 0301 — AnI0MpoOnHas MOOUpuUKayus KUCI0pood.

Tennogotl 2¢hghexm xumuueckou peakyuu, mepmMoxumMuiecKue ypasHeHusl,
9K30- M JHAOTCPMHUUECKUE PEAKIUH. 10nIu80: yeoab U Memaw. 3azpsasHenue
6030yXa, ycuienue NapHUK08020 3¢ ekma, paspyuieHue 030H08020 CJOA.

Bonopon — sneMeHT u mpocToe BemiecTBO. HaxoxzaeHue Boxopoaa B
npupojie, GU3NIECKUe U XUMUYECKHUE CBOMCTBA (Ha MpUMEpe B3aUMOICUCTBUS C
HEMETa/llaMH W OKCHAAMH METaJUIOB), MPHUMEHEHHE, CHOCOObI NOJYYeHUsl.
[ToHsATHE O KHCIOTaX U COJIAX.

KomuyectBo BemectBa. Monb. MomnsipHass macca. 3akoH  ABoraipo.
Mosipabiii 006EM Ta30B. PacueTsl o xumudeckoit gopmyre. Pacuerbl maccoBoit
JIOJIM XUMHYECKOTO AJIEMCHTa B COCIMHCHUM, KOJMYCCTBA BEINECTBA, MOJISIPHOU
MAacchl, MOJSIPHOTO 00beMa ra3oB. Pac4éTsl M0 XUMHIECKIM YPaBHEHHSIM.

Qusuueckue ceoticmea 600vi. Boma. Ee cocTaB, cTpoeHHE W MOJICKYJIBL.
Booa xax pacmeopumens. PactBOpHL. [lonsamue O HACLILWEHHBIX U HEHACHIUEHHbIX
pacmeopax. [lonsmue pacmeopumocmu eewecms 6 gooe. Pacuer MacCOBOM IO
BelIecTBa B pacTBOpe (TIPOLIEHTHAsI KOHIEHTpanws1). MaccoBas IO BEIIESCTBA B
pactBope. Xumuueckue ceolicmea 600bl (pA3nodiceHue, peakyuu ¢ Hampuem,
okcudom kamvyus, oxcuoom cepwl (1V) peaxyuu ¢ memannamu, KUCIOMHLIMU U
ocHogHbIMU okcudamu). Tlonamue 06 ocnosanusx. Pone pacmeopogé 6 npupooe u
6 JrcuzHu yenogexa. Kpyzoeopom 600vl 6 npupode. 3arpsi3HEHUE TPUPOTHBIX BOJ.
OxpaHa U 0YHCTKA IPUPOTHBIX BOJ.

Baxwnelinme kimacchl HEOpraHMYecKux coeauHeHwit. Kinaccubukarius
HEOpTaHMYEeCKUX coeauHeHUH. OKCHIBI: cocTaB, Kiaccu(uKanus (KUCIOTHEIE,
OCHOBHEBIC, am@omepHvle, Heconeobpazyouue - Ha npumepe OKCuod y2nepood
(1) u oxcuoa azoma (1)), nomenxnamypa. Ilonyyenue u XUMHUYECKHE CBOUCTBA
OKCHIIOB (B3aMMOJEUCTBHE C BOIOW, KHCIOTamHu, mienodamu). OCHOBaHHS.
Knaccupukamuss ocHOBaHWI: IENOYM W HEPACTBOPHUMBIC  OCHOBaHUS.
Homenknarypa ocHoBanuil. DuU3MYECKHME M XMMHUYECKHE CBOWCTBA OCHOBAaHUH
(B3auMo/ielicTBUE C OKCHJAMHM HEMETaJJIOB, KUCIOTaMH, COJsIMH). [lonyuenue
OCHOBAHUII.

Kucnotsl: cocraB, kiaccu(uKanus, HOMEHKIATypa, (GHU3MYeCKue |
XMUMHUYECKHE CBOWCTBA (B3aMMOJICHCTBHE C METaIaMH, OCHOBHBIMH OKCHIIAMH,
OCHOBAaHMSAMH, COJNSIMH, Ha TpPHMEpPE COJITHOM M CEPHOM KHCIOT), cnocobwul
noayuwenus. Psanp aktuBHocTm MertaiuioB H. H. BekeroBa. Comm (cpemnue):
HOMEHKJIATypa COJICH, cnocobbl noyueHus, B3AUMOJCHCTBUE COJICH ¢ METaJIaMH,
KHCJIOTaMH, IIEI0OYaMH U COJISIMHU, IIPUMEHEHHE.

Ionsatne 00 amdoTepHBIX THAPOKCHIAX (HA TpUMepe ILUHKA U
AIOMUHUA). XUMUYeCKUe CBOUCMEA (83auMOOelicmeue ¢ KUCIOMAMU U Welodami,
PA3NodiceHUe NpU HASPEe8aHuU) U NoIyyeHue.

I'eHetnueckas CBs3b MEXAY KIIACCAMU HEOPTaHHMYECCKUX COCAHHCHHIA.
I'enernueckue psbl.

XUMHYECKUN HKCIEPUMEHT: KaueCTBEHHOE OIPENEICHUE COIEPIKaHUS
KHCIIOPO/Ia B BO3yXE; MOJIYICHNUE W U3yUYEeHUE CBOMCTB KHCIOPO1a; HaOII0IeHE
B3aMMOJICHICTBHS BEIIECTB C KHCIOPOJOM U YCIOBHA BO3HHKHOBCHHS U
MpeKpaimeHus TopeHus (Iokapa); O3HaKOMJICHHE ¢ o0OpaslaMd OKCHIOB H
ONKCAHWE WX CBOWCTB; IMOJyYCHHE M HM3YYCHHUC CBOWCTB BOAOpOJAa (TOpEHUE);
HAOIOIGCHUE  OOpaslOB  BCIIECTB  KOJMYSCTBOM | MOJIb;  HCCIICIOBaHHE
OCOOCHHOCTEH  PAaCTBOPCHHs BEIICCTB C  PA3lMYHOW  PACTBOPHUMOCTHIO;



MPUTOTOBJIEHWE PACTBOPOB C OMNPENENEHHON MacCOBOM J0Jield pacTBOPEHHOIO
BEIIECTBA; B3aMMOJCHCTBHE BOIBI C METAUIAMH (HATPHEM H KaJIbLIUEM)
(BO3MOKHO HCTIONIB30BaHME BHICOMATEPHAIIOB); OMPEICIICHIE PACTBOPOB KHUCIIOT
1 IIeJI0Yel ¢ TOMOIIBI0 MHINKATOPOB; UCCIIETOBaHHE 00Pa3OB HEOPTaHHYECKIX
BEIIECTB pa3IMIHBIX KIAcCOB; HAOIIOAEHNEe N3MEHEHH OKPAaCKH WHAMKATOPOB B
pacTBopax KHUCIOT U IIeNoyveil; u3yueHue B3aumojeiictBus okcuaa menu(Il) c
pacTBOpOM CEpHOM KHUCIIOTHI, KHCIOT C METajulaMU, peaklUuid HeWTpaln3aluu;
M0JIy4€HHE HEPAaCTBOPUMBIX OCHOBAaHUH, BBITECHEHUE OJJHOT'O METaljia IPYTUM U3
pacTBopa COJIM; pelIeHHE JKCIEePUMEHTANBHBIX 3aJad mo Teme «Baxueimine
KJIACCBhI HEOPTAaHUUECKUX COSTUHEHUI.

IHepuonnuecknii 3axon u [lepuonnueckas cucrema

xummnyeckux 3jeMeHToB JI. U. MenpaeneeBa. CTpoeHune aToMoOB.

Xumnyeckas cBsizb. OKMCIUTEIHLHO-BOCCTAHOBUTE/IbLHbIE PeaKIUU

IlepBrie MOMBITKH KiacCH(UKAMUN XUMHYICCKUX dJIeMEHTOB. [loHATHE O
TPYyIIIaX CXOMHBIX JJIEMECHTOB (IENOYHBICE W INEJIOYHO3EMEIbHBIC METaJlIbL,
rajoreHbl, MHEPTHBIE Ta3bl). Onemenmvl, Komopvle 06pazyiom ampomepuvie
OKCUObL U 2UOPOKCUOBL.

[lepuoanueckuit  3akoH. Ilepuoguyeckass cucreMa XMMHYECKUX
anemenToB J. . MenneneeBa. KopoTkonepuonnas u onunnonepuoonas Gpopmsl
[lepuoanueckoii cucrembl xumuueckux annemeHToB . . Menaeneesa. Ilepuossl
u rpynnsl. PU3HYECKUN CMBICI IMOPSJKOBOIO HOMEpa, HOMEPOB IEpUOAa U
TPYIIITBI JIIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX sJEp. H30monsi. DNEKTPOHBL.
CtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB MepBEIX 20 XMMHUYECKHX JJIEMEHTOB
[epuoauueckoit cucremel J. 1. MenneneeBa. XapakTepuCTHKa XUMHUYECKOIO
3JIeMeHTa 1o ero noJyioxxeHuto B [lepuoauueckoit cucteme . 1. Menzaeneesa.

3axonomeprocmu uzmeHeHUs CGOUCME INEMEHMO8 MAbIX Nepuodos u
2NIABHbIX NOOSPYNN, 6 3A8UCUMOCHU OM AMOMHO20 (NOPAOK08020) HOMeEpd
3navenue Ilepuoouueckoeo 3axona u Ilepuoduyeckoll cucmemvl XUMUYECKUX
9NeMeHmo8 0 passumus Hayku u npaxkmuxu. /[. M. Menoeneeg — yuéuwiii u
2PAANCOAHUH.

Xumuyeckass cBs3b. KoBasieHTHast (TMOJsIpHAs W HEMOJSpHAs) CBSI3b.
DnekmpoompuyamenbHOCMb AMOMO8 XUMUYECKUX d1emMeHmos. VIOHHas CBS3b.

Crenenp okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIUH.
[Ipouecchl okuciaenust U BocCTaHOBIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMUYECKUH IKCIEPUMEHT: HU3ydeHHe O0Opas3loB BEIIECTB METAJUIOB U
HEMETAJJIOB; B3aUMOJIEHCTBUE TUAPOKCHAA LUHKA C pacTBOpaMH KHCIOT U
hesiouel; MpOBEACHHUE OIBITOB, WIIIOCTPUPYIOIIUX MPUMEPbl OKUCIUTEIbHO-
BOCCTaHOBHTEJIHHBIX peakiuil (TOpeHHe, PeaKIuH PA3I0KEeHMs, COSTUHEHN).

MesknpeaMeTHBIE CBSI3H

Peanuzarus MeXTpeIMeTHBIX CBsA3eH IPH M3YYCHWH XUMHUH B § Kilacce
OCYIIECTBIISICTCS 4EPe3 HCIIOJIB30BAHHE KaK OOIIMX €eCTECTBEHHO-HAYYHBIX
MOHATUI, TaK U MOHITUHN, SBJIAIOLUINXCS CUCTEMHBIMU AJISL OTJAEIbHBIX IPEAMETOB
€CTECTBEHHO-HAy4YHOI' O IUKJIA.

OOmmue ecTecTBEHHO-HAy4YHbIC MOHATHS: HAy4YHBIH (hakT, THUIIOTE3a,



TEOpHsl, 3aKOH, aHAIIM3, CHHTE3, KIACCH(PUKAIMS, TCPHOIHIHOCTD, HAOII0ICHNE,
9KCIIEPUMEHT, MOJICITUPOBAHIE, H3MEPEHHE, MOJICITh, SIBIICHHE.

dusnka: MaTepus, aToM, DICKTPOH, NMPOTOH, HEHTPOH, WOH, HYKIIHI,
H30TOTIBI, PAIHOAKTHBHOCTE, MOJIEKYJIa, SIEKTPHICCKHUIN 3apsi, BEMIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHHE BEIECTBA, Ta3, (PU3NUCCKAC BETHUMHBI, CIHHHUIIBI
HU3MEPEHUs, KOCMOC, ITaHeThI, 3BE3/161, COHIIE.

Buonorus: porocunres, Apixanue, ouocdepa.

Teorpadust: atmoctepa, ruapochepa, MHUHEPAIbI, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAEMbIE, TOIIMBO, BOIHBIE PECYPCHI.

9 KJIACC

BemecTBO 1 XUMHYeCKas peaKus

Ilepronnueckuii 3axkoH. Ilepuonuyueckas cucreMa XUMUUYECKUX 3JIEMEHTOB
1. . MenneneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTH B W3MEHCHMU CBOMCTB
XUMHUYECKHX DJIEMEHTOB TMEPBBIX TPEX TMEPHOAOB, Kallus, KaIbIUs M UX
COCIMHEHUH B COOTBETCTBUHM C IMOJIOKEHHEM »3JjieMeHTOB B Ilepumonnueckoit
CHUCTEME M CTPOCHHUEM HX aTOMOB.

CrpoeHue BelecTBa: BUABI XUMHYSCKON CBSA3H. THITI KPUCTATUTMICCKAX
PEIETOK, 3asuUCUMOCMb CBOUCME Bewecmsd Om Muna KpucmaiiuyecKkoll
pewémru u 8U0a XUMUYECKOU C8A3U.

Knaccudukamuss ©  HOMEHKJIATypa  HEOPTaHWYECKHX  BEIIECTB
(MexnmyHapogHas W TpHUBHANbHas). XHMHYCCKHE  CBOWCTBA  BEIICCTB,
OTHOCAIIMXCS K  Pa3IUMYHbIM  KjlaccaM  HEOPraHWMYECKUX  COCTUHEHHI,
TeHeTHYECKasl CBSA3b HEOPTAaHUIECKHX BEIIECTB.

Knaccudukanus XUMHYECKUX PEAKIUil M0 PA3IUYHBIM TPU3HAKaM (110
YHCIYy M COCTaBY YYaCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIUIOBOMY 3G (eKTy,
0 W3MEHEHWIO CTETEeHEeW OKUCICHHS XUMHYECKHX DJIEMEHTOB, IO
obpamumocmu, no yuacmuio Kamaiuzamopa). IK30- U IHIOTEPMUUYECKUE
peakun. Tepmoxumuueckue ypasHeHus.

Honamue o ckopocmu xumuueckou peaxyuu. Ilonsmue 06 obpamumvix u
HeooOpamumuvlx Xumuyeckux peaxyusx. Ilonamue o 20MO2EHHbIX U 2emepOceHHbIX
peaxyusax. Ionamue o xumuyeckom pagnosecuu. CmeujeHue XUMUYECKO20
pasnosecus. Daxmopwbl, eiuAOWUE HA CKOPOCMb XUMUYECKOU peaxkyuu U
NONOJHCEHUE XUMULECKO20 PABHOBECUSL.

OKHCITUTENbHO-BOCCTAHOBUTENBHBIE PEAKIMH, SJEKTPOHHBIA OanaHC
OKHCJIMTEIIbHO-BOCCTAHOBUTENbHONH  peakiuu.  CocTaBlieHWe  ypaBHEHUH
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKIUi C  HCIOJB30BAaHMEM METOJIa
9JIEKTPOHHOTO OasaHca.

Teopusi  DJIEKTPOTUTHUECKOH  AWCCOIMAIMK.  DIIEKTPOJUTHUECKAS
JIUccolMalus. DJIEKTPOIUTHl U HEIJEKTpOonuThl. KaTnoHsl, aHMOHBI. Mexanuszm
ouccoyuayuu geujecme ¢ paIudHbIMU 8UOAMU Xumuyeckol ceszu. Ilonamue o
cmenenu ouccoyuayuu. CUITbHBIC U CI1a0bIe IICKTPOIUTHL.

Peakunu moHHOrOo OOMEHa. YCIIOBHS NPOTEKAHUS PEaKIMd HOHHOTO
oOMeHa 10 KoHIA. [lonHBIC W COKpAanICHHBIC HOHHBIC YPAaBHCHHUS pPEaKIUil.
XuMUYECKHEe CBOMCTBA KHCJIOT, OCHOBAHHI U COJICH B CBETE MPEICTABICHHUIA 00
ANeKTponuTHIecKor auccormanni. Cpena pactBopa. KauecTBeHHBIE peakIny Ha
KaTHOHBI ¥ aHWOHBI: XJIOPUI-, OPOMHUII-, HOAU-, CYyTb(haT-, KapOOHAT-, CHIIUKAT-,
¢docar- aHWOHBI; TUAPOKCHI-WOHBI, KATHOHBI AaMMOHHS, MAarHus, KaJbIIHs,



aroMuHUA, kene3a (2+) u (3+), menu (2+), IMHKA, IPUCYTCTBYIONINE B BOIHBIX
pacTBopax.

XuMuyeckui SKCIIEPUMEHT: 03HaKOMJICHUE c MOZETIAMU
KPUCTAJUTMYECKAX PEMIETOK HEOPraHMYECKHMX BEIIECTB — METAUIOB H
HeMeTauioB (Tpadura ¥ anMasa), CIOXKHBIX BEIIECTB (XJIOpHAA HATPHA);
HCCIICZIOBAHUE 3aBUCHMOCTH CKOPOCTH XHMHUYCCKON pEaKIUH OT BO3ICHCTBUS
pa3nuuHBIX (HaKTOPOB; MCCICIOBAHKUEC 3JCKTPOIPOBOTHOCTH PACTBOPOB BEIIECTB,
nporecca JTUCCOLMAMK KHCIIOT, Iejoueil 1 coiell (BO3MOXKHO HCIIONB30BaHHE
BUICOMATCPHAJIOB);  MPOBEJCHUC  OIBITOB, WUIFOCTPUPYIOIIUX  MPU3HAKH
MPOTEKaHMsl PEeaKIuii MOHHOro oOMeHa (00pa3oBaHUE OcCalka, BBIICICHHE rasa,
00pa30BaHUE BOJBI); OIBITOB, WIIIOCTPUPYIONMX TPUMEPH OKHCIUTEIBHO-
BOCCTAHOBHTENIFHBIX PEaKIUil (TOpeHHe, PEeakiMH pa3JOKCHHS, COCTIMHCHUS);
pacro3HaBaHHE HEOPTaHHIECKUX BEIIECTB C IOMOIIBI0 KAYeCTBCHHBIX PEaKIIHA
Ha MOHBI; pelIeHNe SKCICPUMEHTAIBHBIX 3a/1a4.

HemeTa/uibl 1 MX coeiMHEHUS

OO6mas xapakTepucThKa ranoreHoB. OCOOEHHOCTH CTPOEHHsI aTOMOB,
XapakTepHble crerneHu okucieHus. CTpoeHue u (pU3MYECKue CBOMCTBA MPOCTBIX
BEIIECTB — TaJloreHoB. XHMHUYECKHE CBOWCTBA Ha TIpUMepe XJopa
(B3aMMOJICHCTBHE C METaUlaMH, HEMETaNIlaMH — BOAOPOJOM M KHCJIOPOJOM,
wenovamu). Xnoposogopoxa. ComnsiHas KHCJIOTa, XHMHYECKHE CBOICTBa,
nonyuyenue, TpPUMEHEHHE. [lelicmeue Xxaopa u X10po8ooopooa HA OpP2aHUM
yenogexa. BaxxHeHIIne XJIOPUABI M UX HAXOXKJICHHUE B IPUPO/IE.

OOmas xapakrepucTuka deMeHToB VIA-rpymmel.  OcobeHHOCTH
CTPOEHHSI aTOMOB KHCIJIOPOZA M Cephl. XapaKTepPHbIE CTEIICHN OKHCIECHUS.

Crpoenne u (u3nyecKkre CBOMCTBA NMPOCTHIX BELIECTB — KHCIOpOJa U
cephl. AJUIOTPOIIHBIE MOAN(HKALUKA KHUCIOPOJa U cepbl. XHMMHUYECKHE CBOICTBA
cepsl (B3aMMOJEWCTBHE C Hememaniamy — BOJOPOJOM U  KHCIOPOJIOM,
METAIaMH,  KOHYEHMPUPOBAHHLIMYU — A30MHOU U  CEPHOU  KUCIOMAMU).
CepoBoJiopoa: CTpoeHue, (Hu3nMueckne U XUMUYECKHE CBOUCTBA (KUCIOTHBIE U
BOCCTAHOBHUTCIIbLHBIC CBOﬁCTBa). OKCI/II[I)I CCPhI KaK MNPEACTABUTEIN KHUCJIOTHBIX
okcumoB. CepHasi KuCIOTa: (DU3UUECKHE W XMMUYECKHE CBOMcTBa (0OIIMe u
cneuuduyeckue). Com CepHOW KHCIOTBI, KaueCTBEHHAsl peakuusi Ha cyibdar-
noH. CepHuUCTasi KHCIOTA. Xumuueckue peaxyuu, Jjedlcawjue 6 OCHO8e
NPOMBIUACHHO20 CROCODA nonyueHus cepHoll kucromel. Haxoxnaenue cepsl u e€
coeanHeHUi B mpupoxe. lIpyiMeHeHHe cepbl M ee COeIMHEHWH B ObITY W B
MIPOMBIIITIEHHOCTH. Xumuueckoe  3azpsasHeHue OKpydicaloujel cpeovl
coeOuHeHUAMU cepbl (KUCIOMHble 00JICOU, 3d2ps3HeHue 6030yXa U 8000EMO08),
Cnocobwbl e20 npedomepaueHus.

OOmiast  xapakTepucTHka dieMeHTOB VA-rpymmsl.  OcobeHHOCTH
CTPOEHHS aTOMOB a30Ta U (hocdopa, XapaKTepHbIE CTETIEHN OKHUCIICHUS.

A30T, pacmpocTpaHeHHE B TpHpoJe, (QHU3UUECKHEe U XHMHYECKHE
CBOHCTBa (B3aUMOJEHCTBUE C METaNIAMH M HEMETallaMH - KHCIIOPOAOM H
BozoposioM). KpyroBopot azoTa B npupojae. AMMUak: pu3nveckre u XUMHIECKHUE
CBOHCTBa (OKHCJIEHHE, OCHOBHBIC CBONCTBAa BOIHOTO PacTBOpA), nojayueHue n
npumenenne. Cony aMMOHHUS: COCTaB, (M3MYECKHE M XUMUYECKHE CBOMCTBA
(pas3yioxkeHue, B3aMMOJCHCTBHE CO IEJIOYaMH), NpuUMeHeHHe. KauecTBeHHas
peakuusi Ha MOHBI aMMOHHMS. A30THas KUCJIOTa, e€ (U3NUECKHEe M XUMHYECKHUE



cBoiicTBa (0Omme W cnenuduieckue), noayuenue. Hurparbl (pas3iokeHHUe).
Azortucras kuciora. Vcnoib30BaHHe HUTPATOB M COJEM aMMOHMS B KadecTBE
MUHEPAIBHBIX yHOOpeHuil. Xumuueckoe 3azpssHeHue oKpyxscaoujell cpeobvi
coeOuHeHUAMY a30ma (KUCIOMHble O00X4COU, 3dcpA3HEeHUe 6030yXd, No4ebl U
8000EM08).

dochop, amromponnvie moouguxayuu @ocgopa, GuUNUECKUE U
XMMHYECKHE CBOWCTBa (B3aMMOJEWCTBME C MeETaljlaMd, HeMeTalaMHu,
KOHYeHmpuposannvimu azomuoi u cepnoi kuciomamu). Oxenn dochopa (V),
opTodocdopHas KucinoTa: (U3MYECKHE W XHMHYECKHE CBOMCTBa, no.IyueHue.
IHonsmue o munepanvhvlx yoobpenusx: numpamol u @ocpamel. [lonamue o
KOMNJIEKCHbIX Y000penusx. OOLIas XapaKTEpUCTHKa 3JIEMEHTOB [V A-Tpynsbl.
OCoOOCHHOCTH CTPOCHHS AaTOMOB yIriiepoAa W KpeMHHUs. BaleHTHOCTE U
XapakTepHBIE  CTCNICHH  OKUCJICHHS  aTOMOB  yIjiepoja W KpeMHHUSA.
Pacnipoctpanenue yriepona B MpUpoe, XapaKTEPHBIC CTETICHN OKHACICHUS.

VYraepon, amtorponabsle Mogudukanuu (rpadur, anMas), Gpusndeckue u
XAMHUYECKHE CBOHCTBA TIPOCTHIX BEHICCTB (B3aMMONCHCTBHE C METaJIaMH,
HEMETAUIAMH, KOHYEHMPUPOBAHHbIMU ~ A30MHOU U  CEePHOU  KUCIOMAMU).
Ancopouus. Kpyroeopor yriaepoaa B mpupoae. OKCuabl yriepoaa, HX
¢du3nYeckue U XMMHUUYECKHE CBOWCTBA, MOJYYEHHE M MPUMEHEHHE, AeHCTBUE Ha
OpraHM3M 4YeNIOBEKa. JKolIozuueckue npodnemvl, C6a3aHHble C OKCUOOM
yvenepooa(lV); eunomesza 2n006anbHO20 nNOMeENIEHUs KIUMAMA, NAPHUKOGHIL
apghexm. YronbHasi KUCIIOTa U €€ COJH, UX (PU3NUecKre U XMMUYECKHe CBOICTBA,
noayyenue u npumeHenue. KadecTBeHHass peakuus Ha KapOOHAT-HOHEIL.
Hcnonp3oBanue kapOOHATOB B OBITY, METUIIMHE, IPOMBIIUICHHOCTH U CEITHCKOM
X03s1iicTBe.

OOmme mnpexacraBieHUs 00 OCOOCHHOCTSX COCTaBa W CTPOCHHS
OpraHWYECKHX COCTUHEHHH yriiepona (Ha mpuMepe MeTaHa, STHJIICHA, 3TaHOJNA,
YKCYCHOW KHUCIOTBL. Mx cocmag u xumuueckoe cmpoerue. Knaccupurayus
opeanuyeckux eeujecms. I1oHATHE O OMOJOTHYECKH BaXKHBIX BEIECTBAX: JKUpaX,
Oenkax, yrieBojax — U UX POJIM B JKU3HM uenoBeka. Mamepuaivioe eOuHcmeo
OpP2AHUYECKUX U HEOP2AHUYECKUX COeOUHeHUIL.

Kpemuuii, ero ¢usnyeckne W XHMHUYECKHE CBOWCTBa (Ha mpuUMepe
B3aUMOJICHCTBUSL C METallaMM M HEMETaUIAMH), HOIVYeHue U TPUMEHEHHe.
Coeounenus kpemuusi 6 npupode. QObwue npedcmagienus 06 oxcude
kpemuusa(lV) u xpemnueeoii xuciome. Cunuxamvl, Qusuueckue u XumuyecKue
ceolicmeda, NoOnyueHue U HpUMEHeHue 6 Oblmy, NPOMbIULIEHHOCMU (8
MEOUYUHCKOU, — JIeKMPOHHOU,  cmpoumenvHou  u  Op.).  Baowcheiiwue
CmpoumenvHble  MAMePuabl:  Kepamuxd, — CmeKio,  yemewm, — OemoH,
orcenezobemon.  Ilpobnemvr  6e30nACHO20  UCHONL30BAHUSL — CIPOUMENbHBIX
Mamepuanog 8 NOBCEOHEGHOU JHCUSHIL.

XUMHUYECKUH OKCIIEPUMEHT: H3y4eHHe o0pa3lioB HEOPraHU4ecKux
BEILECTB, CBOMCTB COJISTHOM KHUCJIOTBI; IIPOBEICHUE KAUECTBEHHBIX PEaKLUUN Ha
XJIOPHU/-MOHBI ¥ HAOJIIOZCHUE NPU3HAKOB WX MPOTEKAHUS; OMBIThI, OTPAIKAIOLIHE
¢u3nIecKre U XUMHYECKHE CBOMCTBA TaJIOTEHOB M WX COSAMHEHHUH (BO3MOXKHO
HCIONF30BaHUE BUAEOMATEPHANIOB); O3HAKOMIJICHHE C oOOpa3nmaMu XIJIOPHAOB
(raloreHNIOB); O3HAaKOMJIEHHME C oOpa3laMu cepbl M €€ COCIUHEHUSIMU
(BO3MOKHO ~ MCIOJB30BAaHHE BHJICOMATEpPHAIOB); HaOJIOJEHHME TIpolecca
0o0yriauBaHus caxapa IOJ JCWCTBUEM KOHICHTPUPOBAHHON CEPHOW KHCIOTHI,



M3yYeHUE XUMHYECKUX CBOWCTB Pa30aBICHHOW CEPHOW KHCJIOTHI, TPOBEICHUE
KauyeCTBEHHON peakunu Ha cynppaT-NOH W HaOMOOeHWe Tpu3HaKa eé
MIPOTEKaHM; 03HAKOMJICHHE ¢ (PM3MIECKUMH CBOICTBaMH a30Ta, dochopa U ux
coemMHCHUH (BO3MOXXHO FICIIONIb30BAaHWE BHIEOMATEPHUAIOB), OOpa3IaMu
a30THBIX U (QOochHOpPHBIX YOOOPEHHWH; MONy4YeHHE aMMHaKa W H3ydeHHE ero
CBOWCTB; NMPOBE/ICHHE KAUECTBEHHBIX PEAaKLMil HA HOH aMMOHHS U GocdaT-uoH u
W3y4eHHEe NPU3HAKOB MX INPOTEKAHUsS, B3aUMOJEHCTBHE KOHLEHTPHPOBAHHOM
A30THOW KHUCJIOTHI C MeIbi0 (BO3MOXKHO HCIOJB30BaHUE BHACOMATEPHAJIOB);
n3y4YeHHE MOJIeJIel KPUCTANTMUECKUX PeIIETOK anmasa, rpadura; 03HaKOMIICHHE
C MPOIIECCOM aJCOPOLMHU PAacCTBOPEHHBIX BELIECTB AKTHBUPOBAHHBIM YIIIEM H
YCTPOMCTBOM MPOTHBOTa3a; IOJyYCHHE YIJICKUCIOr0 Ta3a W W3y4YeHHE €ero
CBOIICTB; MpOBeJCHHE KaYeCTBCHHBIX PeaKIWi Ha KapOOHAT- W CHIINKAT-HOHBI
U U3y4eHHE TMPHU3HAKOB WX TMPOTEKAHWSA; O3HAKOMIIGHHE C MPOAyKIUeH
CHJIMKATHOW TPOMBINIJICHHOCTH; PEIICHHUE SKCIIEPUMEHTAIBHBIX 33a/1a4 0 TeMe
«BaxHelIIe HEeMETaJTBl U MX COCIMHCHU.

MeTtanabl 1 UX COeIMHEHU S

OO0mas xapakTepUCTHKA XHUMHUYCCKHUX JJIEMECHTOB — METAJJIOB Ha
OCHOBAHUU UX TMOJOXKeHUs B [leproguueckoit cucteMe XUMHUYECKUX DJIEMEHTOB
J. . MengaeneeBa u cTpoeHus atomoB. CTpoeHHe MeTalIoB. MeTtamindeckas
CBSI3b M METAJNIMYECKasi KPUCTAININYECKasl peméTka. DIESKTPOXUMHUCCKUIN Psij
HanpspDkeHud MertamioB. dusnyeckue M XHMHMUYECKHE CBOMCTBA METAJIOB
(B3amMopelicTBHE C KHCIOPOAOM, BOAOH, Kuciotamu). Obwue cnocobwsi
nonyuenus memannog. Ilonamue o Koppo3uu Memaniog, OCHOBHble CHOCODbL
3awumul ux om kopposuu. Cniagol (cmaib, YyeyH, OROPATOMUHUL, OPOH3A) U UX
npumeHenue 8 ObIMY U NPOMBIUAEHHOCU.

[lemounsie MeTainipl: MmoJIokeHWe B [lepmommdeckoil  cucreme
xuMmrdeckux 3nemenToB . . MeHneneeBa; crpoeHne aToMoB. Haxoxnenne B
npupoje. Puznyeckue U XMMHUYECKHE CBOWCTBA (HA MpHUMEpEe HATPUS U KaJus).
OKcHIbI ¥ THAPOKCUIBI HATPUS U Kanus. [I[puMeHeHe MEeT0YHbIX METaNIOB U UX
COEIMHEHU.

[llenouHo3eMenbHBIE META/UIBl MarHuid ¢ KalbIUH: TOJIOKEHHUE
B [lepuoguueckoii cucreme xumudeckux osneMmeHtoB JI. . Menpeneesa;
CTPOEHUE HX aTOMOB;, HaxXOXJCeHHWE B mpupoje. PU3NYeCKue U XUMHUYECKHE
CBOWCTBA MarHWs M KajblHsi. BaxHeimme coequHEHUs Kaimblus (OKCHI,
THAPOKCHUJL, cONH). XKécmrocmb 60061 U cnocobbl €€ ycmpaneHus..

AmoMuHui: monoxkeHue B llepuonndeckoil cucreMe XHUMHUYECKHX
anementoB . U. MenzeneeBa; CTpoeHHE aroma; HaXOXJACHUE B MPUPOAE.
Ou3nyeckue W XUMHUYCCKHE CBOWCTBA AMIOMHUHHUSA. AMQOTEpHBIE CBOMCTBa
OKCHJa M THIPOKCH]IA ATFOMUHHSL.

Kenezo: mnonoxenne B llepuognyeckoid cucTeMe XUMHUYECKUX
anemenToB JI. 1. MenzeneeBa; cTpoeHHe aToMma; HAXOXJIEHUE B MPHUPOJE.
dusnveckue U XUMUYECKUE CBOMCTBA jkeje3a (B3aMMOACWCTBHE C MeTallaMH,
KHCIoTaMu B coysiMu). Okcunbl, ruapokcuanl u comn skenesa(ll) u xenesa(Ill):
COCTaB, CBOICTBA U noJyyeHiLe.

XUMHUUECKUN IKCICPUMEHT: O3HAKOMIICHHE C O0pa3laMi METalioB U
CIUIAaBOB, HMX (PU3UYCCKUMHU CBOUCTBAMH; H3YYCHHC PE3YJILTATOB KOPPO3HU
METAJUIOB  (BO3MOXKHO HKCIOJB30BAaHHUE BHICOMATCPUANIOB), OCOOCHHOCTEH



B3aMMOJICHCTBHS OKCHAA KAJIbIUS M HATPHS C BOJOW (BO3MOXKHO HCIIONIE30BaHHE
BHJICOMATEPHAIIOB); MCCIEIOBAHNE CBONCTB JKECTKOH BOJBI; TpoOIlecca TOPEHUS
xKeJeza B KACIOpoie (BO3MOXHO HCIOIh30BaHNE BUACOMATEPHAJIOB); IPH3HAKOB
MIPOTEKAHNS KAYECTBCHHBIX PEaKIMi Ha MOHBI (MarHWs, KaJbIHA, aTOMUHHSA,
uHKa, xenesa(ll) n xeneza(Ill), menu(Il)); HabmroneHNE W OMHCAHHE TIPOLIECCOB
OKpAaIllMBaHUS IUITAMCHM HWOHAMH HATpUsA, Kalusid MW Kaublus (BO3MOXKHO
UCTOJNB30BaHUE BHUICOMATECPHATIOB); HCCICAOBAaHUEC aM(pOTEPHBIX CBOMCTB
THIPOKCU/IA AIOMUHUS M THIPOKCHUAA IUHKA, PEIICHUE 3KCICPUMCHTATBHBIX
3aa4 1o TeMe «BaxkHeWIe MeTaibl U MX COCAMHCHHUS.

Xumus u okpyscarowan cpeda

Hosvie mamepuaner u mexnonoeuu. Bewecmea u mamepuansi 6
nosceOHesHOUl JHCU3HU venoseka. Xumus u 30oposve. besonacnoe ucnonvzosarnue
sewecme u Xumuyeckux peakyuil 6 ovimy. Ilepeas nomowys npu Xumudeckux
ooicoeax u ompasnenusnx. OCHO8bI IKOIOSUHECKOU 2paAMOMHOCHU. Xumuieckoe
3aepsA3HeHue OKpydcaouelti cpedvl (NpedeibHdss OONYCMUMAs KOHYEeHMpayus
sewecms — I1J]K). Ponb xumuu 6 peuieHuu 3K0102U4ecKux npoonem.

Ilpupoonvie ucmounuku yene6000po0os8 (yeoib, NPUPOOHblL 2a3,
Heghmb), NPOOYKMblL UX NePepadomKu, UX poib 6 ObiMy U NPOMbIULIEHHOCTIU.

Xumuueckuil dKcnepumenm: usyienue obpazyos Mamepuanos (Cmexio,
CNIIA8bl MEMANN08, NOIUMEPHbIE MANEPUATBL).

Me:xnpeamMeTHble CBS3U

Peanuzanus MexnpeIMETHBIX CBS3€H NMPU U3y4YEHHUU XUMHH B 9 Kiacce
OCYIIECTBIIICTCSI dYepe3 HCIIONb30BaHHE KaK OOMMX €CTECTBEHHO-HAYYHBIX
MOHSTHM, TaK U NOHITHH, SABJISIOIIMUXCSI CACTEMHBIMH I OTAEIBHBIX NIPEAMETOB
€CTECTBEHHO-HAYyYHOT'0 LIMKJIA.

OO0mme ecTecTBEHHO-HAYYHBIC ITOHATHS: HAayYHBIH (DakT, THUIOTE3a,
3aKOH, TEOpHs, aHAJIN3, CHHTE3, KJIacCU(UKAINA, IEPUOUIHOCTH, HAOIIOACHHE,
OKCIICPUMEHT, MOJCIIUPOBAHUEC, HU3MEPCHUC, MOJECJIb, ABJICHHUC, l'[apHI/IKOBI)If/i
3¢ deKT, TEXHOJOTHSI, MATePHAIIBL.

®u3uka: marepusi, aTOM, 3JIEKTPOH, MPOTOH, HEWTPOH, MOH, HYKIIH]I,
H30TOIBI, PaJUOAKTUBHOCTb, MOJIEKYNA, 3JIEKTPUYECKUN 3apsif, NPOBOJHUKH,
MIOJYIIPOBOTHUKY, JHAJICKTPUKH, (DOTORIEMEHT, BEMIECTBO, TElo, O0BEM,
arperaTHOe  COCTOSIHUE BELIECTBa, TIa3,  pacTBOp,  pPacTBOPUMOCTE,
KpUCTaJUTUYECKasi pElETKa, CIUIaBbl, (U3WYECKUE BEIWYHWHBL, CIOMHUIIBI
HM3MEpEeHUs, KOCMUYECKOE MPOCTPAHCTBO, MIAHETH, 3B€3/1b1, CoNHIIE.

Bbuosnorus: (dotocunTe3, JIbIXaHUE, ouocdepa, JKOCHUCTEMA,
MUHEpAJbHBIC YIOOpEHUs, MHKPO3JIECMEHTHI, MAaKpPOIJIEMEHTHI, MUTATCIbHBIC
BEIIECTBA.

T'eorpadus: armocdepa, ruapocdepa, MUHEPATBI, TOPHBIC TMOPOIBI,
TIOJIC3HBIC NCKOMMACMBIEC, TOIIJIIMBO, BOAHBIC PECYPCHI.

BoinonHeHHe MpaKkTHYeCKUX padoT

IIpu npoBeneHNN MPAKTUIECKOW PaOOTHI KaXK/BIA €€ Tal BBITTOJHAETCS
oOyuaromumucs ¢ 3I1P BMecTe ¢ yuurteneM u mon ero pykoBojctBoMm. Ha mocke
00513aTeIILHO BBIBELIMBAIOTCS npaBuiIa TEXHUKU 0e30MacHOCTH,
COOTBETCTBYIOIIUE TAHHOMY BUAY paOOThI, TacTcs MPABHIIbHAS 3aMUCh POPMYIT U



yKa3pIBaeTCsl IIeNb MpoBeleHus paboTel. [Ipm  HeoOXoamMmMocTH  maeTcs
BH3YAJIIFHBI aNTOPUTM BBINOJHEHHUS 3aJaHHUA. JTO CHOCOOCTBYET OCO3HAHHMIO
00yJaIOIIUMUCS BBITIOTHIEMBIX EHCTBHI M MOIYICHHOTO PE3yiIbTaTa.

IIpuMepHbIe KOHTPOJIbHO-U3MEPHUTeIbHbIe MATEPHAJIBI 0 XHMHUHU

st opraHuzanuy MpoBepKH, ydeTa U KOHTPOJIS 3HAHUH 00Yy4aromuxcs
IO MIPEAMETY TPETyCMOTPEHbI KOHTPOJIbHBIE paOOThI, CAMOCTOSITENILHBIE Pa0OTHI,
3a4eThl, MpaKTU4ecKue paboTel, TectupoBaHue. OIHUM M3 METOJOB KOHTPOJIS
pe3ynbTatoB  oOydeHust  oOywaromxcst ¢ 3[IP sBisercs  meron
MOJIMBApUATUBHOT'O SKCIPECC-TECTUPOBAHUS C KOHCTPYUPYEMBbIMU OTBeTaMHU. Ero
OTIMUYUTEIBHBIMU UYepTaMH  SBJSIOTCS ONEPaTUBHOCTb, BBICOKAs CTEIEHb
WHIVBHUIyaJIN3allld 3HAHUH, CPAaBHUTEIHLHO MaJIble 3aTPaThl BpEMEHH U TPy/a Ha
MIPOBEPKY OTBETOB 00YJAIOIIMXCSI.

Hdus obydatormmuxcst ¢ 3[IP Bo3MOXHO uU3MeHEHHE (HOPMYITHPOBKHU
3aJaHUi Ha  «OIIAroBYIO», aJalTalysi MPeiaraéMoro oO0ydJaroIeMycs
TECTOBOTO (KOHTPOJIbHO-OIIEHOYHOI'0) MaTepHaja: HCIIOJIb30BaHHE YCTHBIX H
MICBMEHHBIX WHCTPYKIWH, YNPOIICHHWE [JIMHHBIX CIOXHBIX (HOpMYIHPOBOK
HHCTPYKLMH, pelIeHHe ¢ OHOpod Ha aJropuTM, obOpasel], HCIOJIb30BaHHE
CHpaBOYHON MH(pOPMAIHH.

IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA YUEBHOI'O ITIPEAMETA
«XUMUA» HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHNA

B umemom pesymeTathl ocBoeHus oOywarommumucs ¢ 3I[IP  ydeOGHOTO
npeaMeTa «XUMHUS» JOJDKHBI COBIAIaTh C pe3ysbTaTaMH NPUMEpHOH pabouei
IIPOrpaMMbI OCHOBHOTO 00m1ero oopasoBanusi. Hanbonee 3HAYMMBIMH SIBIISIOTCSL:

JIMYHOCTHBIE PE3YJIbTATBI:

MOTHBAIMsI K OOydYeHHIO M IIeJICHANpPaBJICHHON IO3HaBaTeIbHOM
JIeSITeNTbHOCTH;

YCTaHOBKA Ha OCMBICJICHHE JIMYHOTO OIBITa, HaOIIOAeHU 3a
XMMHUYECKHMH 3KCTIEPUMEHTAMU;

OpWEHTAIlsI Ha TMpaBWiIa WHAWBUAYAIFHOTO ¥  KOJJIEKTHBHOTO
0€3011acHOT0 TOBEICHHS TPH B3aUMOJICHCTBHM C XUMHYECKUMH BELIECTBAMH H
COEIUHEHUSIMY;

MpaKTHYEeCKOoe M3ydeHHe npodeccuii M TpyAa passIMyHOTro pojia, B TOM
YyclIe Ha OCHOBE MPHMEHEHHS H3y4yaeMOro MpPEeIMETHOrO 3HaHMs (HampuMep,
71a00paHT XMMHUUECKOTO aHaJIHN3a);

yBa)K€HHUE K TPyAy U Pe3ynbTaTaM TPYA0BOM AEATEIbHOCTH;

TOTOBHOCTb K OCO3HAHHOMY IIOCTPOEHUIO JaJbHENIIEH HHANBUYAIbHON
TPaeKTOpUH OOpa30BaHWSA HAa OCHOBE OPHEHTHPOBKHM B Mupe mpodeccuit u
Ipo¢eCCHOHATBHBIX IPEANOYTEHUH, YBaKUTEIFHOTO OTHOIICHUS K TPYIY;

OCO3HAaHHME CBOEro TIOBEIEHHs C TOYKH 3PEHHUS ONACHOCTH WIIU
0€301MacHOCTH JUTS ce0s UM JJIST OKPY KAFOIIIHX;

OCHOBBI JKOJIOTUYECKOM KyJIbTYpBHI, COOTBETCTBYIOLIEH COBPEMEHHOMY
YPOBHIO 3KOJOTHYECKOTO MBIIIICHUS, NPHOOPETEHHUE OIBbITAa JKOJIOTHYECKH
OpPUEHTHUPOBAHHOM NMPAKTUUYECKON AEATEIbHOCTHU B XKU3HEHHBIX CUTYallUsAX;



OCO3HAaHME  TMOCIEACTBMH W  HENPHUATHE  BPEIHBIX  MPHBBIYEK
(ymoTpeOJieHns1 aJIKOToJisl, HAPKOTHKOB, KypeHHsS) W HWHBIX (GopM Bpema st
(U3MYECKOTO U MCUXHUUYECKOTO 3/[0POBbS;

NPUHATHE PEIICHHH B JKU3HEHHOW CHUTyalldd Ha OCHOBE IepeHoca
MOJYYEHHBIX B XOJ¢ OOydYeHHs] 3HAHUI B aKTYaJIbHYIO CHUTYalHIO, BOCIOIHATH
neduuut nHGOPMaIH;

TOTOBHOCTH OTOMpaTh M MCIONB30BaTh HYXHYIO HHopMmManuio B
COOTBETCTBUH C KOHTEKCTOM KU3HEHHOW CHUTYalHH.

METAIIPEAMETHBIE PE3YJIBTATBI

Ognadenue  yHuGepcanbHulMU  YYEOHLIMU  NO3HAGAMENbHBIMU
deiicmeuamu:

BBISIBIIITh IPHUYUHBI U CIEJCTBHS MPOCTBIX XUMUYECKUX SIBICHUN;

OCYIIECTBIISITh CPaBHEHHE, KIACCH(UKAIMIO XMMHUYECKHX BEIIECTB IO
3aJaHHBIM OCHOBAHMSM M KPUTEPHUAM Ul YKa3aHHBIX JIOTHYECKUX ONEpaLni;

CTPOUTH JIOTUYECKOE CYXKACHUE IOCIE MPEIBAPUTENBHOIO aHalu3a,
BKITIOYAOLIEE YCTAHOBICHUE MPUYMHHO-CIIEICTBEHHBIX CBA3EH;

BBIABJIATh JAeUUMTHl WHOOpMALUM, JaHHBIX, HEOOXOAMUMBIX IS
pelIeHus IOCTaBJIECHHOM 3a1a4H;

npeoOpa3oBeIBaTh WHPOPMAIMIO U3 OJHOTO BUAA B APYroi (Tadmuimy B
TEKCT U 1p.);

CO3/J1aBaTh, MPUMEHSTH U NIPEOOPa30BBIBATH 3HAKH U CUMBOJIBI, MOZIEIH U
CXEMBI JUIsl pEIICHNS YIeOHBIX U TO3HABATEIbHBIX 337124 C IIOMOIIBIO [1E/1arora;

C TOMOUIBIO MeJarora IMNPOBOAUTh XHUMHYECKHHA OIBIT, HECIOXHBII
9KCTIEPUMEHT, ISl YCTaHOBJIEHHUsI 0COOEHHOCTEH 00beKTa M3ydeHHUs, IPUINHHO-
CJIC/ICTBEHHBIX CBSI3€H M 3aBUCHMOCTEH 0OBEKTOB MEXIY COOOM;

C TIOMOIIBIO TMejxarora WM CaMOCTOSTENFHO  (hOPMYJIMPOBATH
00001IeHNS 1 BBIBOJBI 110 PE3yIbTaTaM MPOBEAECHHOTO HAOIIOACHNS, OBITA;

MPOTHO3MPOBATh BO3MOXHOE PA3BUTHE XMMHUYECKHX IPOLECCOB M HX
MIOCTIEICTBHS,

UCKaTh WIM OTOMpaTh HMHPOPMAUMIO WM JaHHbIE W3 HCTOYHHKOB C
yUeTOM NPEeAI0KESHHON yueOHOM 3ajauu U 3aJJaHHBIX KPUTEPHUEB.

Ognadenue yHUGEPCANbHBIMU  YUEOHBIMU  KOMMYHUKAMUGHHIMU
delicmeuamu:

OpPraHH30BBIBaTH ydeOHOE B3aMMOJEHCTBHE B Tpymme (ONpeaensTh
o01mue ey, pacrpeessiTh PoJIH, JOTOBAPUBATECS APYT C APYTOM H T. II.).

C IOMOINBI0 MEeJarora WIM CaMOCTOATENIBHO COCTaBISATh YCTHBIE U
MUCbMEHHBIE TEKCThl C HCIOJb30BaHHEM WILTIOCTPATUBHBIX MaTepHajnoB MJIs
BBICTYIICHHS IIEpes ay IUTOpUEl;

OpPTraHH30BBIBaTH  y4eOHOE  COTPYIHMYECTBO W COBMECTHYIO
JIESITENTPHOCTh C YYHTEJIEM M CBEpCTHHKAMH; pabOTaTh WHIMBUAYAIbHO M B
TpymIle: HaxXxOOUTh OOIee pemeHrne W pas3pelmars KOH(IMKTHI Ha OCHOBE
COTJIACOBAHUS TO3WIUI U y4eTa WHTEPECOB; (OPMYIHPOBATH, APTyMEHTHPOBATH
1 OTCTaMBaTh CBOE MHEHHE;

OLICHMBATh KAadeCTBO CBOETO BKJaJa B OOIIMI MPOIYKT, MPUHUMATh U
pa3fensaTh OTBETCTBEHHOCTh U MPOSBIATh TOTOBHOCTH K IMPEJOCTABICHUIO OTYETa
nepes rpymmnoi.



Osnaoenue YHU8epCcanvHbIMuU yueoHbBIMU DezynaAmueHbIMuU
delicmeuamu:

oOHapyXuBaTh W (OPMYIHPOBATH YUEOHYIO NPOOIEMY, OIPENeNATh
1eNb yueOHOW AeATeIbHOCTH;

BJIaJCTh OCHOBAaMH CAMOKOHTPOJISI, CAMOOIICHKY, MPUHATHSA pEeIICHIH U
OCYILICCTBJICHUsSI OCO3HAHHOTO BbhIOOpa B YUeOHOM W  MO3HABATEIHLHOU
JIESITEIIBHOCTH,

COOTHOCHTh CBOM JICWCTBUS C IUIAHHPYEMBIMH  pE3ylIbTaTaMH,
OCYIIECTBJIATh KOHTPOJb CBOCH JCATENBHOCTH B TPOILECCE JOCTHKCHUSA
pe3yabTarta, ONpeaesTh CIIOCOObI NEHCTBUN B paMKaxX MPEIUIOKCHHBIX YCIOBUI
U TpeOOBaHMI, KOPPEKTUPOBATh CBOM JCUCTBHUS B COOTBCTCTBHUH C
HM3MEHSIOIIENCS CUTyaluen;

aBaTh AaJCKBAaTHYIO OICHKY CHTyallud W TMpe[iarate IUIaH ee
HM3MCHCHHS,

MPeIBUICTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HHKHYTH NpPU pCEIICHUU
y4eOHOI 3a1aun;

MOHUMATh TPWUYHHBL, 110 KOTOPHIM HE OBUT JOCTUTHYT TpeOyembIit
peE3ybTaT ACATCIBHOCTU, OMPCACIIATL MO3UTHBHBIC U3MCHCHUA W HAIIpaBJICHUA,
TpeOyrome qaabHeHIei paboThl;

OCO3HAHHO OTHOCHTHCS K IPYTOMY Y€JI0OBEKY, €r0 MHEHHIO.

NPEAMETHBIE PE3YJIbTATHI

B cocraBe mpeaMETHBIX pE3yabTAaTOB II0 OCBOCHHIO 0053aTEIBHOTO
COJICp)KaHMs, YCTAHOBJIEHHOTO J@aHHOW NPUMEpHOW pabodueill mporpaMmon,
BBIJICIISIIOT: HAYYHBIC 3HAHUS, YMEHHS U CIIOCOOBI IEHCTBHH, crieln(pUIeCcKHe s
yueOHOro mpeaMera «XHUMHSD», BHIBI NEATEILHOCTH IO MOIYYSHHIO HOBOTO
3HaHMS, €r0 WHTEPIIPETAlNH, NMPEoOpPa3OBaHUIO M NPHMEHEHUIO B PA3IMYHBIX
Y4eOHBIX ¥ HOBBIX CUTYalUsIX:

. MIPEJCTaBICHNE O 3aKOHOMEPHOCTSIX M II03HABA€MOCTH SBJICHUI
MIPUPOBI, TOHUMAaHNE OOBEKTHBHOW 3HAUMMOCTH OCHOB XMMHUYECKOH HAYKH Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHMS, KOMIIOHEHTa OOIIeH KyJlbTypbl H
MIPAaKTHYECKOH JESATEIbHOCTH YEJIOBEKA B YCIIOBHSX COBPEMEHHOTO OOIIECTBa;
ITOHNMaHHUE MeCTa XUMHUH CPEIU JPYTUX €CTECTBEHHBIX HAYK;

. BIaJICHUE OCHOBaMH MOHATHITHOTO ammapara 17§
CHMBOJIMYECKOTO SI3BIKA XUMHH JJIsI COCTaBJIICHUS (OpMYT HEOPTraHMYECKHX
BEIIECTB, YPaBHEHUI XMMHYECKHX peakuuil (C Omopoil Ha ajJropuTM Yy4eOHBIX
neiicTBuil); BiameHWe OcHoBaMH xuMmmudeckod HomeHkmatypsl (IUPAC u
TPUBHAIBHOM) W yMEHHE WCIONb30BaTh €€ s pemeHus ydeOHo-
MO3HABATENIBHBIX 3324 C IOMOIIBIO YUUTENS; YMEHUE HCIIOJIb30BaTh MOAEIH JUIs
OOBSCHEHUS] CTPOCHMS AaTOMOB M MOJIEKYJ II0 ITOPUTMY C OINOpPOH Ha
OTIpEeIICHUS;

L4 PEACTABIICHUEC O CUCTEMC XUMHUYCCKHUX 3HaHUU U YMEHUE C
MOMOIIBIO YUUTEIA NPUMCHATH CUCTEMY XUMUYCCKUX 3HAHUU JJI yCTaHOBJICHUSL
B3aMMOCBSI3eH MECXKAY U3YYCHHBIM MATECPpUAJIOM U ITPU MMOJTYYCHUUN HOBBIX 3HaHHﬁ,



a TakkKe B TIIpOIecCe BHIMONHEHUS YYEOHBIX 3aJaHAil W TpH padoTre ¢
HNCTOYHHKAMHU XUMHYECKOW HHPOPMAIIUH, KOTOpask BKIIOYACT:

BRXHEHIINE XUMHWYECKHE TIOHATHA: XHMHUYECKHH OJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE U CIOXKHOE BEUIECTBO, OIHOPOIHAS W
HEOJHOPOAHAs CMeECh, OTHOCHUTEJIBHBIE aTOMHasi M MOJEKYIIpHas Macchl,
KOJIMYECTBO BEILECTBA, MOJb, MOJISIpHAas Macca, MOJSIPHBIA 0O0BEM, OKCHI,
KHCJIOTa, OCHOBaHWE, COJIb (CpenHsisi), XUMHYECKash peaklus, peaKkUuu
COCAMHEHUS, PEaKIMM pasIoKeHHs, peaKknud 3aMelleHHs, peakuuun oOMeHa,
TEIIOBOW 3¢ (eKT peakuuu, 3K30- U IHIOTCPMHUYECKUE pPEaKIHu, PacTBOp,
MaccoBasi JOJII XUMHUYECKOTO »JJIeMEHTa B COEAMHEHMH, MaccoBas HOIs U
MIPOLIEHTHAsI KOHIIEHTPAIUs BEIIECTBA B PACTBOPE, SIAPO aTOMa, HIEKTPHICCKUI
CIOW aroMa, aTOMHAs OpOWTalNb, PpaAWYC aToMa, BAJCHTHOCTb, CTEICHb
OKHCJICHHS, XHMHYECKas CBs3b, OJIEKTPOOTPHLATEIBHOCTh, MONApPHAA |
HEMoJIsipHast KOBAJICHTHAs CBsI3b, HMOHHAS CBA3b, METAJUIMUECKas CBS3b,
KpHUCTaJUTMUECKasl penieTka (aToMHas, HOHHAsS, METaJUIMUECKasl, MOJIEKYJIsIpHas),
WOH, KAaTHOH, AaHHOH, OJJIEKTPOJIUT M HE 3JIEKTPOJHT, 3JICKTPOIUTHIECKAs
JUCCOIMALINS, PEAKIMU HOHHOTO OOMEHAa, OKHCIUTEIhbHO-BOCCTAHOBUTEIHHBIC
peaxIuy, OKHCIUTEIb M BOCCTAHOBUTEIb, OKHUCIEHHE U BOCCTaHOBJICHHE,
JNEKTPONIN3, XMMUYECKOe paBHOBECHE, OOpaTHMble M HEOOpaTHMBbIE PEaKIUH,
CKOpOCTh XMMHYECKON peakluH, KaTalu3aTtop, INpeAeiabHO JOIMyCTHMas
koHnenTpanus (ITJ1K), koppo3us MeTanios, CIIIaBhl;

OCHOBOIIOJIAraloIllke 3aKOHbl XHUMMHU: 3aKOH COXPaHCHHMS Macchl,
[epuoauueckuii 3akoH . . MenneneeBa, 3ak0H NOCTOSTHCTBA COCTaBa, 3aKOH
ABoraipo;

TEOpHUH XUMUH: aTOMHO-MOJIEKYJISIpHas Teopus, TeopHs
IEKTPOIUTHUECKOH TUCCOMANNH, @ TAK)KE MPEACTABICHUS O HAYYHBIX METOAAX
MO3HAHMS, B TOM WYHCIE OSKCIICPUMEHTAJIBHBIX M TEOPETHYECKUX METOAax
HCCIICIOBAHMS BEIIECTB M N3YUYECHUS] XUMHYECKIX PEaKI[Hii;

J NIPEACTaBICHUE O IEPUOJUYECKOM 3aBUCHUMOCTH CBOMCTB
XMMHYECKHX 3JIEMEHTOB (pajnyc aToMa, 3JIEKTPOOTPUIATEIBHOCTH), IPOCTHIX U
CJIOKHBIX BELIECTB OT MOJIOKEHMsS 31eMeHToB B Ilepmommueckoil cucreme (B
ManbIX MepHoJax U TIaBHBIX MOATPYIIAX) M 3JIEKTPOHHOTO CTPOCHUS aTOMa;
yMeHUE OOBSACHATH CBSI3b IMOJIOKEHHS 3JieMeHTa B [lepuomndeckoil cucteMe ¢
YHUCIOBBIMHA XapaKTePUCTUKAMHU CTPOCHHUS AaTOMOB XHMHMYECKHX DJIEMEHTOB
(cocraB u 3apsin sapa, o0Iee YUCIIO0 IEKTPOHOB), PACHPE/ICIICHHEM JIICKTPOHOB
10 HEPTETUYECKUM YPOBHIM aTOMOB IEPBBIX TPEX MEPHUOOB, KA U KaIbIUs;
KIacCU(UIIMPOBATh XMMHYECKHE DJEMEHTHI C OINOpOW Ha ONIpeAeTcHHS
¢u3nyecKkoro cMpicia HUGPOBBIX JAHHBIX IEPHOIUUECKOI TaOInIIb;

. yMeHHe KJIaccupUIMpOBaTh  XUMHUYECKHE 9JIEMEHTBI,
HEOpPTaHMYECKHE BEIIECTBA M XHUMHYECKHE PEAaKIHH C ONOpPOH Ha CXEMBI;
OTIpEeNeNATh BAJICHTHOCTh W CTETICHb OKHCIICHUS XMMHYECKHX 3JIEMEHTOB, BH
XMMUYECKOHN CBSA3M M THUIl KPUCTAJUIMYECKOH CTPYKTYPHI B COCAMHEHMSX, 3apsin
MOHA, XapakTep cpexbl B BOJHBIX PacTBOpax BELIECTB (KUCIIOT, OCHOBAaHUIA),
OKHCIIUTEIb U BOCCTAHOBHUTEIB 110 AITOPUTMY YUEOHBIX AEHCTBUIL;



. YMEHHE XapaKTepH30BaTh C OMOPOH Ha cxeMy (HU3HIECKUE U
XMMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB (KHUCIOPOA, 030H, BOAOPO., rpadmr,
anmMas, KpeMHHH, a30T1, hocdop, cepa, XJIop, HATPHUM, KaTHH, MArHUH, KaJbI[Hid,
AIIOMMHUM, JKeJe30) U CIOXKHBIX BELIECTB, B TOM YHCJIE MX BOJHBIX PacTBOPOB
(Boma, aMMHMaK, XJIOPOBOJOPOJ, CEPOBOAOPO, OKCHABI U THIPOKCHIBI METAIOB
| - IIA rpynmn, amomunus, menu (1), nuHka, sxenesa (11 u I11), okcunsr yriaepona
(II u 1V), kpemuus (IV), azorta u dpochopa (III u V), cepst (IV u VI), cepuucras,
cepHas, a30THCTas, a30THas, PocQopHas, yroiabHas, KPEMHHUEBAs KHUCIOTA U UX
COJNM); ONHUCHIBATH C OINOPOH HAa IUIAH W KIIOYEBBIC CJIOBA; YMCHHE
IIPOTHO3UPOBATh U XapaKTepPH30BaTh CBOMCTBA BEILECTB B 3aBHCHMOCTH OT HUX
cocTaBa M CTPOEHHs NOCJIE IPEJBAPUTENFHOIO aHalu3a IOJ PYKOBOICTBOM
Mearora, MPUMEHEHUE BEUIECTB B 3aBUCHMOCTH OT MX CBOMCTB, BO3MOXKHOCTb
MPOTEKaHUS XHUMHMYECKUX MPEBpallleHUH B Pa3JIUYHBIX YCIOBUAX, BIUSHHE
BEIIECTB M XHUMHMYECKHX IIPOLIECCOB Ha OPraHU3M 4YeJOBeKa M OKPY’KaIOIIyIO
IPHUPOJHYIO CPENY;

. YMEHHE COCTaBILATH MO 00pasily, cXeMme, allfTOPUTMY Y4eOHBIX
JIEWCTBUH MOJIEKYIISIpHBIE M MOHHBIC YPaBHEHHS peaknuil (B TOM YHCIIE peakuuit
HOHHOTO obMeHa W OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX  peakiuil),

HWIITIOCTPUP YOI X XHUMHUYCCKUC CBOICTBa HN3YYCHHBIX Kiaccos / rpynom
HCOPraHN4YCCKUX  BCLICCTB, a TaKXe MNOATBCPKAAOIIHUX  I'CHCTHUYCCKYHO
B3aNMOCBA3b MCKIY HUMU;

o YMEHUE BBIYUCIIATH OTHOCUTECJIbHYIO MOJICKYJIAPHYTO u
MOJIDHYI0 MAacChl BELIECTB, MAacCOBYIO MOJIO XHMHYECKOTO »3JIeMEHTa B
COCTMHEHNH, MACCOBYKO JIOJIO BELIECTBa B PacTBOPE, KOJNMYECTBO BEIECTBA H
ero maccy, o0bEM razoB ¢ omnopod Ha oOue (GopMyJsbl; yMEHHE MPOBOAUTH
pacy€Tel 1O YpPaBHCHUAM XUMHUYCCKUX peaKHI/If/'I N HaAaxXoAWUThb KOJIHYCCTBO
BEIIeCTBa, O0BEM M MAacCy PEarcHTOB MM NPOAYKTOB PEaKIUU C ONOPOH Ha
obpasew, anropuT™ Y4eOHBIX IeHCTBUIA;

. BIQJ€HUE OCHOBHBIMM METOJAaMHM HAY4YHOTO IO3HAHUS
(mabmiofieHre, W3MEpEeHHe, OHKCIEPHMEHT, MOJICIUPOBaHNE) IPH H3YICHUU
BEIIECTB M XUMHYECKUX SBICHUH C OMOPOH Ha alropuUT™M y4eOHBIX NEHCTBHH;
yMeHue cGhOpMyIHpoBaTh MpoOiIeMy M TPEUIOKHTh IYTH €€ PpeIeHus C
MOMOIIBIO TIE/1arora; 3HAHHE OCHOB O€30MacHOW paboThl € XUMHYECKUMH
BEIIECTBAMH, XHMHUIECKOH MOCYI0H 1 TabOpaTOPHBIM 000pyIOBAHUEM;

o HaJIn4ue MIPAKTUYCCKUX HaBBIKOB IJIaHUPOBAHU A n
OCYIICCTBJICHUA CJICAYIOMUX XUMHYCCKUX IKCICPUMCEHTOB IMOA PYKOBOACTBOM
yuuTeJis € O6CY)KI[€HI/I€M IIaHa pa60T},1 WA COCTABJICHUEM Ta6J'II/IL[I)IZ

W3yUYCHHE U OMUCAHUE (PU3MYSCKUX CBOMCTB BEIICCTB;

03HAKOMJICHHUE C (PU3NICCKAMU U XUMUUCCKUMU SBICHHUSIMU;

OTBITHI, WIIIOCTPUPYIOIIHE TPHU3HAKH MPOTCKAHHUSA XHMHUYECKHUX
peakIuii;



U3ydCHHUE CIIOCOO0B Pa3/IENCHNUS CMECEH;

MOTy4CHHE KHCIOPOJa U U3yUEHNE €T0 CBOWCTB;

MOTy4eHHE BOAOPOJa U N3yUCHNE €T0 CBOWCTB;

MOTy4CHHE YTIIEKUCIIOTO Ta3a U U3Y4YEHHE €T0 CBOICTB;

MOTyYCHHE aMMHaKa U U3y9IEHHE €TO CBOMCTB;

IIPUrOTOBICHUE PAacTBOPOB C  OIPEIEICHHOHM MaccOBOM  Joiei
pacTBOPEHHOTO BEIIECTBA;

UCCIEJIOBaHUE W  OINKMCAaHHE CBOMCTB HEOPraHWYECKHX  BELIECTB
Pa3JIMYHBIX KJIACCOB;

NPUMEHEHNE WHIUKATOPOB (JJaKMyca, METHIIOpaHka 1 (eHo(TanenHa)
JUISl OTIpEICIICHHS XapaKTepa Cpeibl B pacTBOpax KHUCIOT U LIEI0Yei;

W3ydCHUE B3aMMOJCHCTBHS KUCIOT C METaJUIaMH, OKCHIAaMH METaJlIOB,
PacTBOPUMBIMH U HEPACTBOPUMBIMU OCHOBAHUSIMH, COJISIMU;

MOTy4eHHE HEPACTBOPHMBIX OCHOBAHHH;

BBITECHCHHE OTHOTO METajlla IPYyTUM U3 pacTBOPA COJIH;

uccien0BaHue aM(OTEPHBIX CBOMCTB I'MAPOKCHAOB ATIOMUHHS M [IMHKA;

pelIeHNe SKCHEPHMEHTANBHBIX 3amad 1Mo TeMe «OCHOBHBIE KIacChl
HEOPTaHUYECKUX COECTUHEHUI;

peLICHUe DKCIEPUMEHTAIBHBIX 3a7ad Mo TeMe «DIEKTPOJIUTHYECKas
JIICCOLIUALIUSI;

pelIeHre SKCIepUMEHTANIBHBIX 33134 110 TeMe «BakHelilne HeMeTabl
U UX COCAUHEHUS;

pelIeHre SKCIePUMEHTAIbHBIX 3a/1ad 10 TeMe «BaxHeimme MeTamisl 1
UX COCTUHEHUSI»;

XUMHUYECKHE HKCIIEPUMEHTHI, WITIOCTPUPYIONINE IPU3HAKHA MPOTEKaHUs
peaKIuii HOHHOTO 0OMEHa;

KaueCTBEHHbIE DPEAKIMH Ha IPHUCYTCTBYIONIME B BOAHBIX PacTBOPax
HOHBL: XJOpHI-, OpOMHI-, HOAWI-, cyimbdar-, (ocdar-, KapOOHAT-, CHIIUKAT-
@HHMOHBI, THJIPOKCHUJI-UOHBI, KaTHOHbI aMMOHUS, MAarHus, KaJIbIHs, aJTIOMHUHUS,
xenesa (2+) u xxenesa (3+), meau (2+), nuHKa;

yYMEHHE IpPEeJCTaBIsITh Pe3yJbTaThl 3KCIEPUMEHTa B ()OpME BBHIBOJOB,
JI0Ka3aTeabCcTB, TpadukoB W Tabnuy W BBISABISITE  OMIIMPHYECKHUE
3aKOHOMEPHOCTH;

. BIIQJICHHE TIPaBHJIaMU 0€30MacHOTO OOpaIIeHus ¢ BEIIeCTBaMH,
UCTIONIb3YEMBIMH B TIOBCEJHEBHOM JKM3HM, a TaK)Ke IPaBHIaMH IIOBEICHUS B
LEeNsiX COepexeHHs 30pOBbsi U OKPYKAIOIEH NMPHUPOAHOW Cpeibl; MOHUMAaHUEe
Bpe/a (OMacHOCTH) BO3/ICHCTBUSI HA KHUBbIE OPraHU3MBbI OIPE/IEICHHbBIX BEIECTB,
a TaKXke croco00B yMEHBUIEHUS U NPEJOTBPAILCHNS UX BPEIHOTO BO3/IEHCTBUS
MIOHMMaHHE 3HAYECHUS XKUPOB, OEIIKOB, YTIIEBOJIOB ISl OPraHU3Ma YelIOBEKa,;

. BIIaJICHHE OCHOBaMM XMMHYECKON I'PAMOTHOCTH, BKIIOUAIOIIEH
YMEHHE MPaBWIBHO HCIIONB30BaTh M3YYEHHBIC BEIIECTBA M MaTepHaibl (B TOM
YHCIIe, MUHEPAJIbHBIE YIOOPEHUs, METaUIbl M CIUIABBI, MPOXYKTHI MEPEPadOTKH
NPUPOJHBIX HCTOYHHMKOB YIJICBOAOPOJOB (YIJIsi, IPUPOAHOTO ras3a, HedTH) B
OBITy, CEIBCKOM XO35HCTBE, Ha INPOU3BOACTBE; YMEHHE IMPUBOIAWUTH IPHMEPHI
MPaBIJILHOTO UCTIOIb30BaHNS U3YUICHHBIX BEIIECTB X MATCPHATIOB;



. YMCHHE YCTAaHABINBATh CBSI3W MEXIYy peaybHO HAOII0OZaeMbIMU
XAMAYECKUMH SIBJICHUAMH ¥ TPOIECCAaMH, IPOUCXOIAMIAMH B MakKpo- H
MHKPOMHUpE, OOBSICHATh HPUYMHBI  MHOTOOOpa3us  BEHICCTB, YMCHHE
HMHTETPUPOBATh XUMHUYCCKUE 3HAHUSA CO 3HAHUSIMH IPYTUX YICOHBIX MPEAMETOB C
MTOMOIIIBIO TIEIarora;

. mpencraBieHne o chepax MmpodecCHOHATHHON NesTeIbHOCTH,
CBSI3aHHBIX C XHMMHEH M COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBaHHBIMHM Ha
JIOCTHKEHUSIX XUMHYECKOW HayKH; HaJW4Me OmbITa pabOoThl C pa3iuuHBIMH
UCTOYHUKAaMH HMHQPOPMALlMd [0 XHMHH (Hay4HO-TIONYyJISipHAs JIMTepaTypa,
CJIOBApY, CIPABOYHHKH, MHTEPHET-PECYpPCHI) C ONOPOi Ha alropuUTM: yMCHHUE
00BEKTUBHO OIIEHMBATh HMH(MOPMAIMIO O BEIIECTBaX, HMX MPEBPALICHUSIX H
NPaKTUYECKOM IPUMEHEHUH.

TpeGoBaHusi K IpeAMeTHbIM pe3yJbTaTaM OCBOCHUS Y4eOHOro
npeamMeTa « XMMHs», pacnpeeeHHbIE M0 T'o1aM 00yYeHHUst

PesynpraTel mo romaM (opMyNHMpPYIOTCS IO HPUHLIUIY J00aBICHHS
HOBBIX PE3YJIBTATOB OT rofia K TOJy, YK€ Ha3BaHHBIC B IPEABIIYIIHX Tojax
MO3WINH, Kak TIPaBHJIO, JOCIOBHO HE MOBTOPSIOTCS, HO YYHUTBHIBAIOTCA
(pe3ynbTaTel OYEPETHOTO TIOAa II0 YMOJNYAHUIO BKJIIOYAIOT PE3YJIbTAaThI
MPEIBIIYIINX JIET).

8 KJIACC

PacKpbIBaTh CMBIC]I OCHOBHBIX XUMUYECKUX TMOHSATHH: aTOM, MOJIEKYJa,
XUMHUYECKHH JJIEMEHT, IPOCTOE BEIIECTBO, CIIO)KHOE BEIIECTBO, CMECh
(omHOpOIHAS W HEOJHOPOAHAs), BaJCHTHOCTh, OTHOCHTENBHAS aTOMHas |
MOJIEKYJISIpHAsT Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca, MaccoBast
JTOJIST XUMHUYECKOTO DIIEMEHTA B COSIMHCHHUHU, MOJIIPHBI 00BEM, OKCH, KHCIIOTA,
OCHOBAaHME,  COJlb,  OICKMPOOMPUYAMENbHOCMbS,  CTENEHb  OKHCIEHUS,
XAUMHUYECKasl peakius, KiIacCu(UKAIWsl PeaKnii: peakud COSTUHCHUS, PEaKIHN
pa3I0KEHUs, PeaKIiy 3aMEIeHHs, PeakInd 0OMeHa, 3K30- M SHAOTCPMIUCCKUEC
peaxImu; meniogoi dghgexm peakyuu; SAPO aToOMa, ICKTPOHHBIA CIOH aToMa,
aTOMHasi OpOUTaTb, pAANYC aTOMa, XUMHUYECKasl CBsI3b, TIOJSIPHASI M HETIOJISpHAs
KOBaJICHTHAs CBSI3b, HOHHAS CBS3b, MOH, KATUOH, aHUOH, PacTBOP, MaccoBas JOJIs
BelecTBa (MPOIICHTHAs KOHIICHTPAIUs) B paCTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITHHA (CM. TI.
1) ¥ IPUMEHSATH TH MOHATHS TPY ONMMMCAHWU BEIIECTB U UX MPEBPALCHUIA,

UCIOJIB30BaTh XHMUYECKYI0 CHMBOJHUKY IJISI COCTaBIICHHUS (HOpMYIT
BEILECTB, MOJIEKYJSIPHBIX YpPaBHEHUH XUMUYECKUX PEaKLUH, 3JIEKTPOHHOIO
Oananca,

OIIPENIeNATh BAICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHCHUSX;
CTCIICHb OKHUCIICHUSI DJIEMCHTOB B OWHApHBIX COCAMHCHHSIX C OMOpPOW Ha

2 371ech U Jajee KypcHBOM 0003HAYAIOTCS [IAHUPYEMBIE HPEIMETHEIE
PE3yIbTATHI, KOTOPHIC MOTYT OBITh OTCHIUAIBEHO JOCTUTHYTHI 00yYarOIIUMCS C
3I1P, HO HE SBISIOTCS 00s13aTEIBHBIMU.



OTIPEZICTICHHUsI, B TOM 4YHCIE CTPYKTypHPOBAaHHBIC; MPHHAAICKHOCTh BEIIECTB K
OTIPENICNIEHHOMY KJIACCYy COCIWHEHWH 1o (GopMyliaM; BHJ XUMHUYECKOH CBSI3U
(KoBaJICHTHAsI M NOHHAsA) B HEOPIaHUUECKUX COCANHECHUSX;

UMETh NPEACTABICHHE O CHUCTEME XWUMHYECKMX 3HAHHH, yYMETh C
MIOMOIIBIO YIHUTENS MPAMEHATh CHCTEMY XMUMHUYECKUX 3HAHWUH, UIS YCTAaHOBICHUS
B3aUMOCBSI3H MEX]ly M3YUYCHHBIM MaTEpPHaIOM M IIPH IOJYYCHUH HOBBIX 3HAaHHH,
a Takke Impu paboTe C HWCTOYHHKAMHM XUMHYECKOW  MH(pOpMaIuu
OpueHTHpOBaThCS B TOHATHSX M ONEPUPOBaTh MMH Ha 0a30BOM YpOBHE,
NIPUMEHSTH TPHU BBIIIOJHEHUH YYEOHBIX 3aaHUi M PELICHUN pacyeTHBIX 3a/1ad C
OIOpOH Ha aNrOpUTM y4eOHBIX NEHCTBHH M3yYEHHBIC 3aKOHBI M TEOPHHU: 3aKOH
coxpaHeHus Maccel, llepuonmdeckuit 3akon .M. Menneneesa, 3akou
nocmosHcmea cocmaed, 3aKOH ABOTaapo; aTOMHO-MOJEKYJISIPHas TEOpHS.
CooTHOCHTh 0003HauYeHHs, KOTOpble HMeloTcs B Tabmuie «lleproandeckas
cucreMa xuMudeckux anmemeHtoB J[. M. MenzpeneeBa» ¢ UHCIOBBIMH
XapaKTepPUCTUKAaMH CTPOCHHUSI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB M 3apsn
sapa, 00IIee YHUCIIO HIIEKTPOHOB M PACIPENICNICHNE HX O 3JIEKTPOHHBIM CIIOSIM);

KIacCH(UIMPOBATh XMMUUECKHE 3JIEMEHTHI; HEOPTraHUYECKHE BEIECTBA;
XMMHYECKHE peakluu (10 YUCIy U COCTaBy YYacCTBYIOIIMX B PEAKIUHU BEIIECTB,
no TermioBoMy 3((eKTy, MO0 H3MEHEHHMIO CTENEHH OKHUCICHUS XUMHYECKUX
3JIEMEHTOB) C OIIOPOH Ha CXEMBI;

XapakTepu30BaTh (OMUCHIBATh) OOIINE XUMHUYECKHE CBOWCTBA BEIIECTB
Ppa3JIMYHbIX KJACCOB, MOATBCPXKAasd OMUCAHUE TIpUMEpaAMU MOJICKYIAPHBIX
YpaBHEHHH COOTBETCTBYIOIINX XUMHIECKUX PEaKIHi ¢ OMOPOil Ha CXEMBI;

MPOTHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT MX COCTaBa U
CTPOEHHMSI; BO3MOXKHOCTH TPOTEKAHUS XUMHUIECKUX IPEBPAIIEHUH B Pa3IMIHBIX
YCIIOBUSIX TTOCIIE IPEIBAPUTEIILHOTO OOCYKACHHS C IIEaroroMm;

BBIYHCIIATH OTHOCHTENIBHYIO MOJICKYJIAPHYIO W MOJISIPHYIO MAacChl
BEIIIECTB; MAacCOBYIO JOJII0 XMMHUYECKOTO 3JEMEHTa Ho (hopMylie COCIMHEHHS;
MacCOBYIO JIOJIF0 BEIIECTBA B PAacTBOpE; HMPOBOJUTH PAcUEThl IO ypPaBHEHHUIO
XMMHUUYECKON pPEaKIMU C OIIOPOH Ha alrOpPUTM;

NMPpUMEHATH OCHOBHBIC OIICpaluu MBICIIUTEIbHOM JACATCIBHOCTH —
aHanmW3 W CHHTE3, CpaBHEHHE, 00OOIIeHHe, CHCcTeMaTh3alus, KilacCU(pUKaIus,
BBISIBJICHUE TPUYMHHO-CJICICTBCHHBIX CBSI3EH — JJI U3YUYCHUA CBOVICTB BCIIIECTB U
XUMHUYCCKUX peakum‘/'l; €CTCCTBCHHO-HAYYHBIC METOAbI ITO3HAHUA — Ha6J'HO)IeHI/I€,
U3MEPEHUE, MOJAEIUPOBAHUE, DKCIEPUMEHT (PeanbHblii U MbICIEHHbI) TIOJ
PYKOBOJICTBOM I€JIarora;

CJIe/IOBaTh ~ IpaBMJaM  [OJB30BaHMS ~ XUMHYECKOW  IOCYyJIOH |
71a00paTOpHEIM 00OPYIOBAaHUEM, a TAKXKE NpaBHiIaM OOpaIlieHHs C BEIeCTBaMHU B
COOTBETCTBUM C HMHCTPYKLMSMH I10 BBINOJHEHHIO JIAOOPATOPHBIX XMMHUYECKHX
OIIBITOB IO TOJYYEHHIO M COOMPAHMIO Ta3000pa3HbIX BellecTB (BOAOpoOJa H
KHCJIOPOAa), MPUTOTOBICHHWIO PAacCTBOPOB C ONpeNeNéHHONH MaccoBOi moien
paCTBOpéHHOFO BCIICCTBA, IJIaHUPOBATH u IIPOBOANTH XUMHWYECCKUC
9KCHEPUMEHTHI 110 PACTIO3HABAHHUIO PACTBOPOB INIENOYEH M KHUCIOT C MTOMOIIBIO
HHIUKATOPOB (JIakmyc, (heHoydTaner, METUIOPAHX U Jp.), TOATBEPIKAAOIINX
Ka4eCTBEHHBII COCTaB HEOPraHMYECKUX BEIIECTB (KaUECTBEHHBIC PEaKIWW Ha
HOHBI) IOJ] PYKOBOJCTBOM I€Jarora.

9 KJIACC



PacKpBIBaTh CMBICI OCHOBHBIX XHMWYECKHX ITOHATHI: XUMHYCCKHUI
JJIEMEHT, aTOM, MOJEKYJa, WOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, BAJICHTHOCTH, JJIEKTPOOTPHIATEIIFHOCTb, CTEIEHh OKHCICHHS,
XAMHYECKas PEaKlus, XUMUYecKas CBSI3b, Menniogou s¢@gexm peaxyuu,MOIb,
MOJISIPHBIA 00BEM, PacTBOP; SIEKTPOIHUTHI, HEIJICKTPOIHUTHI, HIEKTPOITHTHICCKAS
JIMCCOLIMALNS, PEaKLMH HOHHOTO 00OMEHa, KaTalll3aTop, XumMuieckoe pasHogecue,
obpamumvle U Heobpamumvle peaxyuu, OKUCIUTEIbHO-BOCCTAHOBHUTEIIbHbIE
peaxkIuM, OKUCJIUTENb, BOCCTAHOBUTENb, OKHUCIEHHE U BOCCTaHOBIICHUE,
aIIOTpONHs, aMQOTEepHOCTb, XUMHYECKas CB3b (KOBAJICHTHas, HWOHHAas,
MeTaJuIndecKas), KpUCTaJUIMYecKas pemeTKka, Koppo3us Memannos, CHiagvl,
CKOpOCHb XUMU4ECKOU peaxkyuu, TIpeaenbHo nomyctumas konueHtpamus (I1J1K)
BEIIIECTBA,;

WILTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX IMOHATHH (CM. TI.
1) ¥ IPUMEHSATH STH MMOHATHS IPU OMUCAHUH BEIIECTB U UX MPEBPAIICHHUI;

UCTIONB30BaTh 3HAKA M CHUMBOJBI Ui (PUKCAIMK  Pe3yJbTaTOB
HaOmrofeHu#, cocTtaBieHUsT (OPMYNT BEHIECTB W ypPaBHCHHH XUMHYECKHX
peaxmmii, 3amuCH JaHHBIX YCIOBHHM 3amad. lcmomb3oBath 0003HAUCHUS,
nmeromuecs: B Ilepuonuueckoil cucteme W Tabiauie pacTBOPUMOCTH KHUCIIOT,
OCHOBAHHUI U COJIEH B BOJE JUIS BHIIIOJIHEHUS 3aJaHUM.

OTIpeNieNATh BaIEHTHOCTh U CTEICHb OKUCICHUS XMMHUYECKHUX 3JIEMEHTOB
B COCOUMHEHHUSAX  PA3IMYHOTO COCTaBa; IPHUHAMJIC)KHOCTh  BEIIECTB K
OIPEICIEHHOMY KJIACCy COCIMHEHUI C ONOpPOH Ha OIPENENICHHS, B TOM YHUCIE
CTPYKTYPHPOBAaHHBIC; BUABI XUMHUYECKOW CBs3W (KOBaJICHTHas, HMOHHas,
MeTaJUIM9YecKasi) B HCOPTaHMUYSCKUX COCTUHCHHUSX; 3apsil MOHA MO XUMHYECKOU
dopmyre; XapakTep Cpeibl B BOIHBIX pPacTBOpax KHUCIOT W IIENOYeH, mun
KPUCMAIUYECKOU PeuémKu KOHKPemHO20 8eujecmed,

packpeiBaTh cmbica Ilepuonnyeckoro 3akona JI.JMI. MenneneeBa u
JIEMOHCTPUPOBATH €r0 MMOHUMAHHE: ONUCHIBAMb U XAPAKMEPU3068amb TaAOINIHYIO
¢dopmy Ilepromuueckoil CUCTEMbI XMMUYECKHX JJIEMEHTOB: Pa3iMyarh MOHATHS
«ryaBHas noArpymnmna (A-rpynma)» u «nobounas noarpymmna (b-rpymnma)y», mansie
u OoJNbIIME TEPUONBL;, coomHocums 0003HAYCHHS, KOTOpBIE WMEIOTCS B
MePUOANYECKON TabuIe, ¢ YUCIOBBIMUA XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB
XMMHUUYECKHX JJIEMEHTOB (COCTaB W 3apsyl siipa, OOLIee YUCIO DIEKTPOHOB U
pacmpeneneHne MX 1O DJEKTPOHHBIM  CIIOSIM);  00biAcHAmMbL — 00Iue
3aKOHOMEPHOCTH B M3MEHEHHHM CBONCTB XHMHUUYECKHX DJJIEMEHTOB M HX
COCIUHEHUI B Mpelenax MalblX [EPUOJOB U IJIABHBIX MOATPYHI C Y4ETOM
CTPOEHHUS UX aTOMOB;

KIacCH(UIMPOBATh XMMUUYECKHE 3JIEMEHTHI; HEOPIaHUUECKHE BEIlECTBA,;
XMMHUUYECKHE peakiny (M0 YUCIy U COCTaBy y4YacTBYIOUIMX B PEAKIMH BEIECTB,
10 TEIoBOMY 3(GQeKTy, 0 H3MEHEHHIO CTENECHEH OKHCIEHHS XUMHYECKHX
3JIEMEHTOB) C OIOPON Ha CXEME;

XapaKTepu30BaTh (ONMHCHIBATh) OOIIME M CHEeHU(UUECKHE XUMHUYECKHE
CBOMCTBA BEIIECTB PA3IMYHBIX KIIACCOB, IMOJTBEPXKIAsi ONHCAHWE IIPHMEpaMH
MOJIEKYJISIPHBIX ¥ HOHHBIX YPAaBHEHUH COOTBETCTBYIOIINX XHMHYECKHX PEAKIIHN
C OIIOPOM Ha CXEMBI;

COCTaBJIATh YPAaBHEHHsI DJIEKTPOJIUTHUECKOM IUCCOLUALMU KHCIOT,
mieso4ed M CcoJel; MOJHBIE U COKpALIEHHblE YpPaBHEHMsI PEaKUUi HOHHOIO
oOMeHa; ypaBHEHHs PeakiMi, MOATBEPKIAIOIINX CYILECTBOBAHNE T€HETHUECKOM



CBSI3HM MEXIY BEILECTBAMH Pa3JIMYHBIX KIaCCOB;

PACKpBIBaTh CYIIHOCTh OKHCIIUTEILHO-BOCCTAaHOBUTENBHBIX PEaKIUil
HOCPECTBOM COCTABIICHUS DIICKTPOHHOTO OalaHca 3THX PeaKIuii;

IPOTHO3UPOBATH CBOIMCTBAa BEIIECTB B 3aBHCHMOCTH OT UX CTPOCHUS;
BO3MOXKHOCTH IPOTEKaHMS XUMUUECKUX NPEBPAILCHUI 1TOCIIe IPeIBapUTENLHOTO
00CYXKICHUS C TIEIaroroMm;

BBIYHCIIATD OTHOCHUTENBHYIO MOJICKYISIPHYEO M MOJSIDHYIO MAacChl
BEIIIECTB; MAacCOBYIO JOJII0 XMMHUYECKOTO 3JIeMEHTa Mo (hopMylie COeIUHEHUS;
MacCOBYIO JIOJIO BELIECTBA B PACTBOpPE; IPOBOJIUTH PACUETHI 10 YPaBHEHHIO
XAMHYECKOH Peaklnu ¢ OMOPO Ha alrOpHTM;

CJIeIOBaTh ~ IpaBWJaM  I[OJB30BAaHUS  XUMHYECKOW  IMOCYyJOH U
nmabopaTOpHBEIM 000PYIOBaHHUEM, a TAKKE MPaBUIaM OOpAaIeHHs C BENIECTBAaMH B
COOTBETCTBHM C WHCTPYKLHMSAMH IO BBINOJHCHUIO JIAOOPATOPHBIX XUMHYCCKUX
OIBITOB O MONYyYCHHIO M COOMPAaHHIO Tra3000pa3HBIX BEINECTB (aMMHaKa H
YIJICKHCIIOTO ra3a);

NPOBOJMTH  PEAKIWH, MOATBEPKIAIOLNIME KAYeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIECTB: PAcIO3HABATh OIBITHBIM ITyTEM XJIOPHUA- OPOMHA-, HOIHI-,
kapboHar-, docar-, cuimkar-, cynbdar-, FTHIPOKCUA-UOHBI, KATHOHBI aMMOHUS
U HOHbI HM3YYCHHBIX MCTAJJIOB, MNPUCYTCTBYIOMIUE B BOJHBIX pPaCTBOpax
HEOPraHUYECKHX BEIIECTB;

MPUMCHATL OCHOBHBLIC OICpalnn MBICIUTEIBHOMN ACATCIBHOCTH —
aHamM3 W CHHTE3, CpaBHEHHE, OOOOIIEHUE, CHCTEMATU3allI0, BBISIBICHHUE
NPUYUHHO-CIICACTBEHHBIX CBSI3eH — I M3y4YEHHMS CBOICTB BEILECTB M XUMUYECKHX
peaKLyii; eCTECTBEHHO-HAyYHbIC METOJBI MO3HAHMS — HAOMIOJICHUE, M3MEpeHHe,
MOJIETIMPOBaHHUE, IKCIIEPUMEHT (peaibHbIi ¥ MBICJICHHBIN ).
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TEMATWYECKOE TM/TAHUPOBAHWE

Bcero 136 4, 13 HUX 7 4 — pe3epBHOE Bpems

8 KJIACC

(2 4y B Hegento, Bcero 68 4, U3 HMX 3 4 — pe3epBHOE BpeMS)

IIpyMepHbIe TEMBI,
pacKpbIBaloIye JAHHbIH
pa3jeJ nporpamMmsi,
¥ KOJINYECTBO YaCOB,
OTBOAMMOE Ha MX U3yYeHHe

OcHOBHOE coaeprKaHue

OCHOBHbIE BU/bI AeSITEJIbHOCTU
06y4YarIMxcsa

Pa3)1eJ1 1. HepBOHa‘IaHLHLle XUMHYECCKHUE ITOH

situst (20 1)

Tema 1. XuMusi — BaKHasi
06J1aCTh €CTeCTBO3HAHUA U
NPaKTU4eCKOH JesaTeIbHO-
CTH 4YeJIOBEeKa

59

IIpenmer xumuu. Posib XuMuu B )KU3HHU
qeoBeKa. XMMUsI B CHCTEME HaYK.
MeToibl TIO3HAHUS B XUMHHU.

Tena u BemecTBa. PU3NUECKUE CBONCTBA
BEIIECTB. ATpEraTHOE COCTOSTHUE
BeriecTB. UNCThIC BEIIECTBA U CMECH.
Cnoco6sbI pazaenieHus cmeceit. dusuue-
CKHE U XUMHYECKHe siBJIeHus. [Ipu3Ha-
KH U YCJIOBUSI IPOTEKAHUS XHMHYCCKUX
peakmii.

3HAKOMCTBO C MpaBWJIaMu OE€30TTaCHOCTH
U IpuéMaMu paboOThl B XUMHYCCKOU
J1a0opaToOpuH.

JleMoHCcTpauuu

1. JlabopaTopHOE 000pyaOBaHHUE.

2. Paznuunble BUILI XUMHUYECKOM
MOCYIbI.

6 PackpbIBaTh CMBICT H3y4aeMBbIX
TTOHSITHH.

6 PackpbiBaTh pOJIib XUMHUH B MPUPOJIC U
JKA3HU YeJIOBEKa, € CBA3b C APYTUMHU
HayKaMH.

6 PazimyaTh 9UCTHIC BEIIECTBA U CMECH,
OJTHOPOJHBIC U HEOTHOPOIHBIE CMECH.

6 PasznuuaTh GU3NYCCKUEC U XUMHUUYCCKHUC
SIBJICHUSI.

6 OnpenensTh TPU3HAKA XUMHUYECKUX
peakiuii 1 yCJI0BHsI UX ITPOTEKAHUSI.

6 CrreroBaTh MpaBUjIaM ITOJIb30BAHHUS
XUMHAYECKON MOCYA0U U 1a00OpaTOPHBIM
obopyIoBaHHEM, a TaKKE IpaBUIIaM
oOpalieHusi ¢ XUMUYSCKUMH Bellle-
CTBaMH B COOTBETCTBHU C HHCTPYKITHSI-
MU 110 BBITTOJTHEHUIO TTPAKTHYECCKUX
paoor.
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3. O6pas1bI BEIIECTB.

4. CriocoOsbl pazaeneHust cMeceit (rib-
TpOBaHHUE, BBITAPUBAHUC, JTUCTUILIS-
uusi, xpomatorpadusi).

JlaGopaTopHble U IPaKTUYeCKHEe
paéoThl

Jlabopamopnuvie onvimoi:

Onucanue GU3NYECKHUX CBONCTB BEILIECTB.
PaszerneHne cMeCH C ITOMOIIBIO MarHHUTa.
Ilpaxmuueckue pabomoi:

Ne 1. [IpaBuna paboTsl B J1abopaTopuu

¥ IpUEMBI OOpaIeHNsI ¢ JIaOOPaTOPHBIM
000OpyIOBaHHUEM.

Ne 2. Paznenenue cMmeceit (Ha mpumepe
OYHMCTKHU OBApPEHHOM COJIN)

6 ITmaHupoBaTh U NPOBOAUTH XUMHUYE-
CKHI SKCHIEPUMEHT 10 U3yUSHHUIO U
OIMCAaHUIO (PUBHYCCKUX CBOMCTB
BEIIECTB, CIIOCOOOB pa3ieIeHHs cMecei
BEIIECTB.

6 Vcrionp30BaTh NPHU BBITTOJIHEHUHU
y4eOHBIX 3aJJaHHUI U B IIpoIlecce
HCCIe10BaTEIbCKON NesTeIbHOCTU
Hay4HO-IIONYJISIPHYIO JIUTEPaTypy
XUMHUUYECKOT'0 COIAEPIKAHUSA, CIIPABOY-
HbIE MaTepuasl, pecypcsl HTepHeTa.

6 BeicTpauBaTh pa3BEpPHYThIC IUCbMEH-
HbIE€ U YCTHBIE OTBETHI C OIIOPOH Ha
uHpopManHio u3 yudeOHUKa U CIIPaBOU-
HBIX MaTEPHUAJIOB, TPAMOTHO HCIIOJIB30-
BaTh U3YUYEHHBIM NOHATUMHBIN anmapar
Kypca XUMHU

Tema 2. BemjecTBa
U XMMHYecKUe peaKnuu
(15 q)

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE
3JIEMEHTBI. 3HAKH (CUMBOJIBI) XUMHYE-
CKUX 3J1eMeHTOB. IIpocThie U ClI0XKHBIE
BellecTBa. ATOMHO-MOJIEKYJISIpPHOE
yUeHwue.

Xnmuueckast popmyna. BameHTHOCTH
aTOMOB XMMHUYECKHUX JIEMEHTOB. 3aKOH
TIOCTOSTHCTBA cocTaBa BemiecTB. OTHOCH-
TeabHas aToMHast Mmacca. OTHOCUTEIbHAS
MOJIEKyJIsIpHast Macca. MaccoBast 1oJIst
XHUMHAYECKOTO 3JIEMEHTa B COCTUHEHHH.
dusznueckue U XUMHUUIECKUE SBIICHUSI.
Xumundeckast peakuusi. [Ipu3naku

Y YCJIOBUSI NIPOTEKAHUS XUMHUYECKUX
peaknuii. XMMHU4YeCcKUe ypaBHEHUSI.

6 [IpuMeHsITh €eCTECTBEHHO-HAYUYHBIS
METO/IbI MO3HAHUS (B TOM YHCIIe
HaOJII0IeHNEe, MOJISJINPOBAHUE, SKCIIe-
PHUMEHT) U OCHOBHBIE OITepaluy
MBICITUTEIIBHOM JIesITeIbHOCTH (CpaBHe-
HUE, KIacCUDUKAIIHS) I U3YUCHHS
BELIECTB U XUMHUYECKHUX PEaKIUil.

6 PackpbIBaTh CMBICII H3y4YaeMbIX
MOHSITHI 1 3aKOHOB U IPUMEHSTH OTH
TOHSITHS TIPX OIMCAHUHU CBOWCTB
BEIIECTB U UX IPEBPAILICHU.

6 Paznuuath GU3NYECKHE U XUMHYECCKUE
SIBJICHUSI, OOBSICHSITh UX CYIIHOCTB C
TOYKH 3PEHHST ATOMHO-MOJICKYISIPHOT'O
YUCHHSI.
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IIpooonowcenue maébn.

IIpuMepHbIe TeMBI,
packpbIBaoIIye AAHHbII
pa3jeJ1 nporpamMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHHe

OcHOBHOE coaepiKaHue

OCHOBHbIE BU/BI AeATEJIbHOCTH
06y4Jaromuxcs

Twnbel XUMHUYECKUX PEaKIUi (CoeTnHE-
HUSI, PA3JI0’KCHUSI, 3aMCIIICHUS, OOMCHA).
3aKOH COXpaHEHHUS MacCChl BEIIECTB.

M. B. JIOMOHOCOB — yU&HBIH-9HIIUKJIIO-
MEINCT.

JleMoHCcTpanuu

duznyeckue siBJICHUS (pacTUpPaHUC
caxapa B CTyIIKe, KUTICHHE U KOHICHCa-
U BOJBI U T. 11.).

Xumudeckue siBiaeHUsI (TOPEHHE CBEYH,
pa3iioKeHue caxapa, B3auMOJICHCTBHUE
CEpPHOM KHUCJIOTHI C XJIOPUJIOM Oapwusi,
pasnoxxenue runpokcuaa meau(ll), B3a-
MMOJICHCTBHUE JKeje3a C Cepoi, B3auMO-
JIeHCTBHUE JKeJie3a C PACTBOPOM COJIH
meau(1l)).

OIbIT, WJUTFOCTPUPYIOIIUI 3aKOH COXpa-
HEHUWsI MACChI.

JlaGopaTopHble U NPaKTHYeCKHue PaGoThl
Jlabopamopnuvie onvimol:

I[TpuMmepsl ¢pu3NUEeCcKUX SIBICHUN (T1aB-
JIGHUE BOCKA, TasTHUE JIbJIA).

6 Omnpenensarsh NPU3HAKKM XUMUYSCKUX
peakiuii, yCIOBHs UX IPOTCKAHHUS.

6 OOBSICHATH CYITHOCTh (PU3UUECKHUX U
XUMHYECKHX SIBJICHUH C TOYKH 3PCHHUS
aTOMHO-MOJICKYJISIPHOT'O YUYCHUS.

6 KinaccuduipoBats XUMHYECKHE
peakiuu (110 YHUCILYy U COCTaBY pearupy-
FOIIIUX U OOPa3yOIINXCS BEIICCTB).

6 CocTaBisiTh (hOPMYJIIBI OMHAPHBIX
BCIIECTB 110 BaJCHTHOCTH U OIPEICIISATh
BaJICHTHOCTH 110 (hopMyJiamM BEIIECTB.

6 PacctaBiaTh K03 PUIIHEHTH B ypaBHE-
HUSIX XUMHUYECKUX PEaKIIUi.

6 Cie1oBaTh IpaBUjIaM MOJIb30BAHUS
XUMHYECKOH MOoCy 10! U JTaGOpaTOPHBIM
000pyIOBaHHEM, & TAK)KE IIPAaBUIIaAM
oOpalieHus ¢ BeIecTBaMu B COOTBET-
CTBUH C MHCTPYKLHSIMH IO BBITIOJIHE-
HHIO JTaOOPATOPHBIX XUMHUYECKUX
OIIBITOB.

6 Mcrionb30BaTh NpU BBINIOJHEHUHU
y4eOHBIX 3aJIaHUi U B ITpoLiecce
HCCJIEIOBATEILCKON esATeIbHOCTH
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IIpumepbl XMUMUYECKUX SABJICHUN
(IpokanuBaHUE MEIHON MPOBOIOKH,
B3aUMOJICHCTBUE MeJia C KUCIOTOM).
Mopnenn aTOMOB U MOJIEKYJI.

Buviuucnenusn

— OTHOCUTEJIBbHOU MOJICKYJISIPHON
Macchl BEIIECTB;

— MacCOBOU 101U XUMHUYECKOI'O 2JICMEH-
Ta 110 popmyJie COeTUHCHUS

Hay4YHO-TIOMYJISIPHYIO JINTEPATYPY
XUMHYECKOTO COACPKAHUS, CIIPABOYU-
HbIE MaTepuasl, pecypcel MHTepHeTa.

6 BricTpauBaTth pa3BEPHYThIE MUCbMEH-
HBbIE€ U YCTHBIE OTBETHI C OMOPOI1 Ha
uHpopMaIHio U3 yudeOHUKA U CIIPaBOU-
HBIX MaTE€PHUAJIOB, TPAMOTHO HMCIIOJIb30-
BaTh M3y4YCHHBIM MOHSITUNWHBIN anmapar
Kypca XUMHU

Paspges 2. BaxkHeiilne npejcTaBUTe/IM HeopraHnyeckux Beiects (30 u)

Tema 3. Bo3ayx. Kuciaopoga.
IloHsATHE 06 OKCHAAX
(CRY)

Bosayx — cmech razo. CocTaB Bo3yxa.
Kucnopon — snemMeHT u npocroe Bele-
c¢TBO. O30H — aJUTOTpONHAsE MOAU(pUKA-
uus kuciaopoaa. HaxoxaeHue kuciopo-
Jla B Ipupoje, pusndeckue 1 XuMu4de-
CKHe CBOWCTBaA (peaKIMu OKHUCIICHUS,
ropeHue). Y CjI0BHUsl BOSHUKHOBEHHUS U
npekpaiieHus ropenus. [lonsitue

00 okcHaax.

Crioco0sb!I MOJIydeHHsT KHCIIOpoa B
J1abOpaTOPHUH U MPOMBIILICHHOCTH.
ITpumenenune kucinopona. Kpyrosopor
KHCJIOPOJ1a B IPUPOJIE.

TerutoBoit 3 HEeKT XUMUISCKON peak-
IIUH, ITIOHATHUE O TCPMOXUMHYCCKOM
YPaBHEHHH, 3K30- M SHIOTCPMHUUYCCKUX
peaKIusx.

6 PacKkpbIBaTh CMBICI U3yYJaeMBbIX
MOHSATHH U NPUMEHSITh 9TH HOHSTHS
IpU OIMCAHUM CBOHCTB BEIISCTB U UX
IpeBpalleHuil.

6 XapakTepru3oBaTh (OMHCHIBATBH)
coCTaB BO3/yXa, (pusndeckre u Xu-
MHYECKHE CBOMCTBa KHCJIOpPO/ia,
CTIOCOOBI €TO TTOTYICHHUsI, IPUMEHEHHUE
U 3Ha4YCHUE B IIPUPOJIE U KU3HU
9eJI0BeKa.

6 CpaBHHBATh PEAKIINN TOPECHUS U
MEJIJICHHOT'O OKHCJICHUSI.

6 Cobupatb NpUOOPHI AJIs ITOJIyUSCHHUS
KHCI0POAa (BEITECHEHHEM BOJIBI 1
BO3/1yXa).

6 Pacno3naBaTh ONBITHBIM NYTEM
KHCJIOPO/I.




[43

ewwedlodu senoged seHdawmd|

IIpooonowcenue maébn.

IIpuMepHbIe TeMBI,
packpbIBaoIIye AAHHbII
pa3jeJ1 nporpamMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHHe

OcHOBHOE coaepiKaHue

OCHOBHbIE BU/BI AeATEJIbHOCTH
06y4Jaromuxcs

Tonnueo (He(dTH, Yrojb U MeTaH).
3arps3HeHHE BO3yXa, CIIOCOOBI €ero
MIpeaOTBpAIeHHs. Y CHIICHHE MapHUKO-
BOro 3¢ ¢ekra, pa3pynieHue 030HOBOTO
cI1os.

JleMoHCcTpanuu

BsaumoneiictBue pocdopa, cepbr

M JKeJie3a C KUCJIOPOJa0oM (BO3MOXKHO
HCITOJIb30BaHUC BI/II[eOOHI)ITOB).
OrmnpeseneHre CoepKaHUsI KUCIOPOaa
B BO3yXE€.

OMBITHI, AEMOHCTPUPYIOIIHNE YCIIOBHS
BO3HUKHOBCHMUSA U NPEKPALLICHUS
TOpPEHUS.

JlaGopaTopHble M NpaKTHYecKue
pa6oTsl

Jlabopamopnuwiil onvim:

O3HakoMIIeHHE ¢ 00pa3IaMu OKCHUIOB.
IIpakmuuecras paboma:

Ne 3. ITomyuenue u coOupaHue KUCIOPO-
J1a, N3y4eHHE ero CBOMCTB.

6 Vcriosib30BaTh XUMHUYCCKYHO CHMBOJIH -
Ky [UTsl cocTaBieHusi GOpMYJT BEIIECTB,
MOJICKYJISIPHBIX YPaBHCHUN XHMHYE-
CKHMX peaKlHil C ydacTHeM KHCIIOpO/a.

6 OOBSCHATH CYIIHOCTh 9KOJOTHMYCCKUX
poGJeM, CBSI3aHHBIX C 3arpsi3HCHHEM
BO3IyXa.

6 CrnemoBath npaBuiiamMm 0e3onacHou pado-
ThI B JIA0OPATOPUH MPH UCITOJIB30BAHUH
XUMHYECKON MOCY/IbI 1 000PYI0BaHUS,
a TakKe IpaBHiIaM OOpalCHHs C
FOPIOYMMU BEIIECTBAMHU B OBITY.

6 TlitaHupOBaTH U OCYIIECTBIISITH Ha
MPAKTUKE XUMHUISCKHE DKCIIEPUMEHTHI,
[IPOBOJUTH HAGIIOICHUSI, ACIaTh
BBIBOJIBI T10 Pe3yJIbTaTaM dKCITePH-
MEHTA.

6 YyacTBOBaTh B COBMECTHOW paboTe
B Ipynire.

6 Mcrionb30BaTh NpU BBINIOJHEHUHU
y4eOHBIX 3aJaHUI U B TIPOIIecce
HCCIIeI0BATEIIbCKON NeSITeIbHOCTH
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Botuucnenusn

— MOJICKYJISIPHOU MacChl KHCIOpOaa

¥ 030HA Ha OCHOBAaHHH aTOMHOM MacCChI
XHMHYECKOI'0 DJIEMCHTA

HAy4YHO-TIOMYJISIPHYIO JINTEPATypPy
XUMHYECKOTO COJEep>KaHUsI, CIIPaBOI-
HBIE MaTepuaibl, pecypchl MHTepHeTa.

6 BeicTpanBaTh pa3BEPHYTHIC IUCHEMEHHBIC
M YCTHBIC OTBETHI C ONIOPOi Ha MHpOpPMa-
LU0 U3 ydeOHHUKa U CIIPABOYHBIX MaTe-
pHanoB, rpaMOTHO UCIIOJIb30BaTh U3yYeH-
HBIM NOHATUMHBIN annapaT Kypca XUMUH

Tema 4. Bogopoga.
ITonaTue o KUcJa0OTAX
M COJIAX

(59)

Bonopon — sneMeHT u IIpocToe Bete-
ctBO. Haxoxnenue B npupone, pusnde-
CKHE M XMMHYECKHE CBOWMCTBA (Ha
npuMepe B3aUMOACUCTBUSA C HEMeTasljIa-
MH U OKCHJaMH METAJJIIOB), TIPUMEHE-
HUE, CIIOCOOBI TTOJTyYCHUS.

IToHsITHE O KHMCJIOTaX U COJISIX.

JleMoHCcTpanuu

TTonyuyenue, cobupanue U pacrno3HaBa-
HHE BOJIOpOJia.

I"openue Bosopona.

B3aumonerictBue Bo1opoia ¢ OKCUIOM
meau(1l).

JlaGopaTopHble U MpaKTUYeCKUe
pa6oTsl

Jlabopamopnuiii onvim:
B3anmozaeicTBHe KUCIOT C MeTalulaMu.
Ilpakmuueckas paboma:

Ne 4. TTosryuenue 1 coOupaHue BOAOPOAa,
M3y4YEeHHUE €r0o CBONCTB.

6 PackpbIBaTh CMBICI H3y4aeMbIX MOHS-
THH ¥ NPUMEHSITH OTU HOHSTHS TIPU
OIMCaHUM CBOWMCTB BEIIECCTB U X
IpeBpalicHuM.

6 XapaKTepHu30BaTh (OMHCHIBATB)
(uszmyeckue U XUMHUYECKHE CBOMCTBA
BOJZIOPO/Ia, CITOCOOBI €ro MOJIydYeHHUS,
IIpUMEHEHHE.

6 Cobuparts npubop TSl MOTyIeHHUS BOJO-
pona.

6 11criosib30BaTh XMMUYECKYIO CHMBO-
JINKY JUIsl COCTaBICHUsST hopmyt
BEIECTB, MOJICKYJSIPHBIX YpaBHESHUU
XUMHYSCKUX PEaKIUN C ydacTHEeM
BOJIOPOJIA.

6 CiietoBaTh IpaBuiiaM 0e30MacHOM
paboThI B 1a60paTOPUU MIPH UCIIOJIb-
30BaHUN XUMHUYECKOMN MMOCY/IbI U
000pyIOBaHMUs, @ TAK)KE IIPaBUIIaM
oOpaleHHs ¢ TOPIOYUMHU BEIIECTBAMHU
B OBITY.
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IIpooonowcenue maébn.

IIpuMepHbIe TeMBI,
packpbIBaoIIye AAHHbII
pa3jeJ1 nporpamMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHHe

OcHOBHOE coaepiKaHue

OCHOBHbIE BU/BI AeATEJIbHOCTH
06y4Jaromuxcs

Botuucnenus

— MOJIEKYJISIDHOM MacChl BEIIeCTBA Ha
OCHOBAaHHHM aTOMHOM MacChl XUMUYE-
CKHX DJIEMEHTOB

6 [InanupoBaTh U OCYIIECTBIISITH HA
MPAKTUKE XUMHUYECKHUE IKCICPUMCHTHI,
IIPOBOJUTH HAOIIOACHUSI, AeIaTh
BBIBOJIBI ITO pe3ybTaTaM dKCIIEPUMEHTA.

6 YyacTBOBaTh B COBMECTHOI paboTe B
rpymnre

Tema 5. KosinyecTBeHHbIE
OTHOLUIEHUA B XUMHUH
(44)

Konunuecrso Bewmecrsa. Mosb. Moisip-
Has Macca. 3akoH ABoraapo. MoJsip-
HBIIT 00BEM ra3oB. PacuéTel mo xumude-
CKHUM ypaBHCHHUSIM.

JleMoHCcTpanus
OO0pa3zubl BEMIECTB KOJIUIECTBOM 1 MOITB.

Boiuucnenun

— 00BEMa, KoJIMYecTBa BeIllecTBa ra3a
10 €ro M3BECTHOMY KOJIMYECTBY Bellle-
CTBa WK 00BEMY;

— 00BEMOB Ta30B O yPAaBHEHUIO
peakIuy Ha OCHOBE 3aKOHa 0OBbEMHBIX
OTHOIIICHUI Tra30B

6 PackpbIBaTh CMBICII H3yYaeMbIX
HOHATUH U IPUMEHSITh 3TH TTOHSITHS,
a TakyKe M3y4EeHHBIE 3aKOHBI U TEOPUH
JIs1 peLIeHUs pacYETHBIX 3aad.

6 BB{uCISITE MOJISPHYIO MAacCy BEIIECTB;
KOJIMYECTBO BelllecTBa, 0ObEM rasa,
Maccy BEIIeCTBa;

6 IIpoBOAUTH Pacyu€Thl IO YPaBHEHUSM
XUMHYECKUX PEeaKIuii: KOJIN4IeCcTBa,
00BEéMa, Macchl BEMIECTBA IO U3BECTHO-
My KOJIMYECTBY, 00BEMY, Macce peareH-
TOB HJIM TIPOYKTOB PEaKITUH.

6 BricTpanBaTh pa3zBEPHYTHIE TMCbMEH-
HBIE ¥ YCTHBIC OTBETHI C OTIOPOif Ha MH-
dopmaruio 3 yaeOHUKa U CIIPAaBOYHBIX
MaTepHaJIoB, TPAaMOTHO MCTIIOIB30BaTh
U3YUYEHHBIN MOHATUWHBIN anmapaTt
Kypca XUMHUH
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TeMma 6. Boga. PacTBopbl.
IloHATHE 06 OCHOBAHUAX
()

duznyeckre CBOMCTBA BOIbI. AHAINU3
U CUHTE3 — METO/bI U3YUYCHHS COCTaBa
BO/JIBI.

XUMHYECKHE CBOMCTBA BOJbBI

(peakuu ¢ MeTajIaMHU, OKCUAAMU
METaJJIOB U HEMETAJLJIOB).

CoctaB ocHoBaHuK. [ToHsATHE 00 UHIN-
KaTopax.

Bopna kak pactBoputenb. PacTBOpHI.
PacTBOpUMOCTE BEIIECTB B BOJIC.
HacwlleHHbIe 1 HEHACHIIIIEHHBIC
pacTBOpBI. MaccoBasi 10JIsT BEIIeCTBA B
pactBope.

Posib pacTBOpOB B pHUPOJIC U B )KU3HU
gesoBeka. KpyroBopoT BOJIbI B IPUPO/IC.
3arps3HeHne NpUpOaHbIX Boa. OxpaHa
M OYMCTKA OPUPOTHBIX BOX.

JleMoHCcTpanuu

DIEeKTPOIIN3 BOJIBI; CHHTE3 BOIBIL,
B3aUMOJICHCTBHE BOJBI C METAJLIAMH
(Na, Ca) (BO3MOXXHO HCITOJIb30BaHUE
BUJICOMATECPHUAJIOB).

PacTBOpeHHE BEIIECTB C Pa3IUIHOMN
PacTBOPUMOCTBIO.

WccrmenoBanre pacTBOPOB KUCIOT U
[IEJI0YEH C TIOMOIIBIO WHIUKATOPOB.

JlaGopaTopHble M NpaKTHYeCKUe
pa6oThl

Ilpakmuueckas paboma.

Ne 5. IlpuroroBieHue pacTBOPOB C
omnpeneaéHHON MaccoBoOii nojel pac-
TBOPEHHOTO BEIIECTBA.

6 PackpbIBaTh CMBICI U3yYaeMBbIX
TOHSITUH U IPUMEHSITH 3TH ITOHSITHUSI
P OITUCAaHUH CBOHCTB BEIISCTB U UX
IIpeBpallcHUH.

6 XapakTtepnu3oBaTh (PU3NIECKHE U
XHUMHYESCKHE CBOMCTBA BOAHI, €€ POIIb
KaK pacTBOPUTEIISI B IIPUPOIHBIX
mpoIlieccax.

6 CocCTaBJIsITh ypaBHECHHUS XUMHUECKHUX
peakuuii ¢ yyacTHeM BOJBI.

6 OOBSICHSTH CyITHOCTb 9KOJIOTHYSCKUX
npooiIeM, CBSI3aHHBIX C 3arpsi3HCHUEM
MIPUPOIHBIX BOJI, CITOCOOBI OYHCTKHU
BOJBI OT IIpUMeEcei, MepbI IO OXpaHe
BOJI OT 3arpsI3HECHHUS.

6 IllmaHupoBaTh U OCYIIECTBIISATH Ha
TMPAKTUKE XUMHUYECKNE YKCIIEPHUMEHTHI,
MPOBOAUTH HAOIIOAEHHUS, IeNaTh BbI-
BOJIBI ITO pe3yJIbTaTaM dKCIEPUMEHTA.

6 CrieroBaTh IIpaBUiIaM Oe30MacHOM
paboTHI B Ta00OpaTOPHUHU IIPH UCIIOTB30-
BaHUH XUMHYECKOH MOCYIBI U 000PyI0-
BaHUS.

6 IIpoBOANTH BBIUHUCIICHUS] C MPUMEHEHH -
€M TIOHSITHSI «MAaccoBas JOJISI BEIIEeCTBa
B pacTBOpPE».

6 Vcrionp30BaTh NP BEITTOJIHSHUHN
y4eOHBIX 3aJaHUI U B Ipoliecce
HCCJIEIOBATENILCKOM 1eATeIbHOCTH
HAYy4YHO-NOIYJISIPHYIO JIUTEPATyPy
XHMHUYECKOIr0 COASPIKaHMUsI, CIIPaBOY-
HbIe MaTepuanbl, pecypcbl MHTepHeTa.
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IIpooonowcenue maébn.

IIpuMepHbIe TeMBI,
packpbIBaoIIye AAHHbII
pa3jeJ1 nporpamMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHHe

OcHOBHOE coaepiKaHue

OCHOBHbIE BU/BI AeATEJIbHOCTH
06y4Jaromuxcs

Botuucnenus
— C HUCIIOJIL30BAHUEM ITOHSITHS «MaCCO-
Basi JOJIsI BEIIECTBA B paCTBOPE»

6 BricTpauBaTh pa3zBEPHYThIE NUCbMEH-
HBIE U YCTHBIE OTBETHI C OITIOPOH Ha
nHpopManHio U3 yueOHMUKaA U CIIPaBOY-
HBIX MaTE€PHAJIOB, TPAMOTHO HUCIIOJIb30-
BaTh U3YYEHHBIN NOHATUWHBIA annapar
Kypca XUMHUH

Tema 7. OCHOBHBIE KJIACChI
HeopraHu4ecKux
coeAVHEeHU

(11 9)

Krnaccudukanus HeOpraHUIeCKUX
COCIMHCHUN.

OKCHIIBI: COCTaB, KiIacCHU(UKAIIHUS
(OCHOBHBIE, KUCIIOTHBIC, aM(OTEepHBIE,
HecoseoOpa3yronne), HOMEHKJIAaTypa
(MexayHapoJHasi U TpUBUAJIBHASA).
ITonyuyenne u XuMH4YeCcKHe CBOMCTBa
KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX
OKCHJIOB.

OcHOBaHUS: COCTaB, KJIaccuPUKaLms,
HOMEHKIaTypa (MeXIyHapOaHasT 1
TpUBHAJIbHAS), GPU3UISCKUE U XUMHUE-
CKHE CBOHCTBA, CIIOCOOBI TIOJTyUEHUS.
KucnoTsr: cocras, knaccudukamys,
HOMEHKJIaTypa, GU3HNISCKUEe U XUMHYe-
CKHe CBOMCTBA, CIIOCOOBI MOJIYUCHHUSI.
Psit akTHBHOCTH METaIIIOB.

6 KimaccuduuupoBaTth u3ydaemMbie
BEIIIECTBA IO COCTAaBY U CBOWCTBAM.

6 CocTaBIIsITh (OPMYJIBI OKCHUJIOB,
KHCJIOT, OCHOBAaHHM, COJICH U Ha3LIBaTh
HUX [0 MEXIyHapOJIHOW HOMEHKJIa-
Type.

6 IIporuo3upoBaTh CBOMCTBA BELIECTB HA
OCHOBE OOIINX XUMHUYECKHX CBOMCTB
W3YYCHHBIX KJIACCOB/TPYIIN BEIIECTB,
K KOTOPBIM OHH OTHOCSTCSI.

6 COoCTaBIISITH MOJICKYJIIPHBIC YpaBHE-
HUSI peaKui, UITFOCTPUPYIOIIINX
XUMHUYECKHUE CBOMCTBA U CITOCOOBI
MOJYYCHHS BEIICCTB N3YUYCHHBIX
KJIACCOB/TPYIII, a TaKXXe MOJATBEPIKIa-
1302118704 FeHeTI/l'-IeCKle B3aUMOCBI3b
MEXy HUMH.
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Conu (cpenHue): HOMEHKIIATypa,
CIIOCOOBI MOJIYYSHHUS, B3aUMOJICHCTBHE
coJieif ¢ MeTajIaMiu, KHCJIOTaMH,
[IeJI09aMH1 U COJISIMH.

T'eHeTnueckasi CBI3b MEXKIY KilAaCCaMH
HEOPraHUIEeCKUX COCTUHEHHH.

JleMoHCcTpanuu

O06pa3nbl HEOPraHNIECKHUX BEIIECTB
Pa3TUYHBIX KJIACCOB.

BzaumoneiictBue pacTBopa cepHOU
KUCHOTHI ¢ okcuaoM meau(1l).

Peakuus neitpanuzanuu.

BriTecHeHne ogHOrO MeTaLIa APYTUM U3
pacTBOpa coJI.

JlaGopaTopHble M NpaKTHYeCcKHe
pa6oTsl

Jlabopamopnvie onvimet:
B3aumonelictBue KUCIOT ¢ METaJIaMU.
ITonmyueHnne HEpaCTBOPUMBIX OCHOBAHUM.
BzaumoneiicTBue HepacTBOPUMBIX
OCHOBAHMUH C KUCJIOTaMU.

Paznoxenne ruapokcuna meau(1l) mpu
HarpeBaHUH.

Ilpakmuueckas paboma:

Ne 6. Pemrenne skcriepuMeHTaIbHBIX
3a7a4 1o Teme «OCHOBHBIE KJIACChI
HEOPTaHUYSCKUX COCTUHEHH .

Bovtuucnenusn
— II0 YpaBHEHUSAM XUMHUUYECKUX pEaKIUi

6 ITpon3BOANUTE BEIYHUCIICHUS 10 ypaBHE-
HUAM XUMHUYECKUX pPeaKIHi.

6 IltaHupoBaTh U OCYIIECTBIISITE HA
MPaKTHKE XUMHUYECKHE dKCIICPUMEHTEI,
MPOBOJINUTH HAOJIOEHUsI, eNIaTh
BEIBOJBI 110 pe3yJIbTaTaM dKCIIEPUMEHTA.

6 CrenoBaTh IIpaBUjIaM Oe30MacHOM
paboThI B 1a60paTOpHUH IIPHU UCTIOIB30-
BaHUU XUMHYECKOHU MOCYIBI U 000PyI0-
BaHUSA.

6 Vcrionp30BaTh NP BBHITTOJIHSHUN
y4eOHBIX 3aJaHHUI U B IpoIlecce
HMCCIIEI0BATEIBCKON NesITeIbHOCTH
HAyYIHO-TIOIYJISIPHYIO JINTEPATypy
XHUMHYECKOT'O COJIep>KaHUsI, CIIPaBOY-
HBIE MaTepHaibl, pecypchl HTepHeTA.

6 BricTpauBaTh pa3BEPHYTHIE MUCbMEH-
HbI€ U YCTHBIE OTBETHI C OITIOPOH Ha
uHGOPMALIMIO U3 yYeOHUKA U CIIPaBOY-
HBIX MaTEepPHAaJIOB, IPAMOTHO HCIIOJIb30-
BaTh U3YUYEHHBIM NOHATUMHBIN anmapar
Kypca XUMHHU
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IIpooonowcenue maébn.

IIpuMepHbIe TeMBI,
packpbIBaoIIye AAHHbII
pa3jeJ1 nporpamMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHHe

OcHOBHOE coaepiKaHue

OCHOBHbIE BU/BI AeATEJIbHOCTH
06y4Jaromuxcs

Paspen 3. [lepuoanyeckuii 3akoH M [lepuoanyeckas cucreMa XMMHUYeCKHX 37ieMeHTOB /I. U. MeHaes1eeBa.
CTpoeHMe aTOMOB. XMMHU4YeCKasi CBSA3b. OKUC/IUTEIbHO-BOCCTAHOBHUTE/IbHbIE peakiu (15 u)

Tema 8. [lepuoanyeckuit
3aKkoH M [lepuognyeckas
cucTeMa XMMUY€eCKHUX
asiemeHTOB /. U. MeHgee-
eBa. CrpoeHue aTtoma (7 4)

ITepBbie NONBITKN KiTaCCHU(GHUKALTNN
XUMHYECKHUX 371eMeHTOB. [lonsarue o
rpyImnax cXOJQHBIX JIEMEHTOB (IeI04-
HBIC U 11EJIOYHO3EMEIbHbIE METaJIbI,
TaJ0TeHbI, HHEPTHHIC T'a3bl).

DJIeMEeHTHI, KOTOpBIe 00pa3yIoT
am@oTepHBbIE OKCUIBI ¥ THIPOKCHIBI.
ITepuonuueckuii 3akoH u Ilepuogu-
decKasl CHCTeMa XHMHUUIECKUX 3JIEMEHTOB
J. U. Menneneena. Ilepuonsl, rpynisi,
noarpynnel. @uU3nyueckuii CMbICI
MTOPSITKOBOTO HOMEpA JIEeMEeHTa, HOMe-
POB nepHoaa U rpyIITbl.

Ctpoenne atomoB. COCTaB aTOMHBIX
sep. M3oromel. DnexkTporbl. CTpoeHUe
SJIEKTPOHHBIX 000JI0YEK aTOMOB TTEPBBIX
20 xumuueckux 3nemMeHToB [lepuoanye-
ckoti cuctemsnl . 1. Menneneena.
XapaKTepUCTHKa XUMHYECKOI'O 3JI€MEH-
Ta 1o ero nojoxxeHuro B [leproanueckoii
cucrteme J. 1. Meneneena.

6 PackpbIBaTh CMBICIT TTIEPHUOTUICCKOTO
3aKOHa.

6 IToHUMAaTh CyIIECTBOBAHUE IIEPUOTAYC-
CKOIf 3aBUCUMOCTH CBOUCTB XUMHUUC-
CKHX DJIEMEHTOB (M3MEHEHHUE PaglyCOB
aTOMOB U 3JICKTPOOTPHULIATEIBHOCTH)
¥ UX COCIUHCHHI OT MOJIOKCHUSI B
MEPUOIUISCKON CUCTEME U CTPOCHUS
aroma.

6 YCcTaHaBINBATh CBSI3b MEXKY IOJIOXKE-

HHEM DJIEMEHTA B IEPHUOIHISCKOMN

CHCTEME M CTPOSHHEM ero aToMa (COCTaB

M 3apsi siipa, oOIee YHUCIIo SISKTPOHOB

¥ pacrpeielIeHue UX MO ISKTPOHHBIM

CII0SIM).

TIporuo3upoBaTth XapakTep U3MCHEHUS

CBOMCTB DJIEMEHTOB U UX COECINHEHUI 11O

rpymnmnam u nepuoaam Ilepuoauaeckoi

CUCTECMBI.

XapakTepu3oBaTh XUMHUYCCKUE DIICMCH-

TBI IIEPBBIX TPEX MTEPHUOJIOB, KAJIHSI,

o

o
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3nauenue llepumoanueckoro 3akoHa

u [lepuonnueckoit cucteMbl XUMHUYe-
CKHMX 2JIEMEHTOB JIJIsI pa3BUTHSI HAYKH U
npaktuku. J{. 1. MenneneeB — y4€HbIN,
reJaror U rpa>kJjaHuH.

JleMoHCcTpanuu

KopoTkonepuonnas u JIMHHOIEPUOI-
Hasi ¢popmel Ileproanueckoil cucTeMbl
xumudeckux snemeHToB . 1. Mennemne-
eBa.

O3HaKoOMJIEHHE ¢ 00pa3liaMHi METaJIJIOB
U HEMETaJUIOB.

JlaGopaTopHble M NpaKTHYeCcKHe
pa6oTsl

JlabopamopHnuiii onvim:
B3aumopaeiicTBue ruipokcuia MHKA €
pacTBOpamMu KUCIOT U HeIouei

KaJIBLIMST 110 UX IOoJIoKeHuIo B Ilepwo-
nnueckoi cucteme . 1. Menneneena.
6 CrnenoBats IpaBriIaM Oe3onacHoU pado-
THI B JIAOOPAaTOPUH IIPU HCHOIB30BAaHUHN
XHUMHYESCKOH ITOCYyAbI 1 000pYyIOBaHUS.

6 BricTpauBaTth pa3BEPHYThIE MUCbMEH-
HBbIE€ U YCTHBIE OTBETHI C OMOPOI1 Ha
uHGOPMALMIO U3 yYeOHUKA U CIIPaBOY-
HBIX MaTEePHUAJIOB, TPAMOTHO HCIIOJIB30-
BaTh M3YYCHHbIM MOHSITUNWHBIN anmapat
Kypca XUMHHU.

6 Vcrionp30BaTh NP BBHITTOJIHSHUN
Y4eOHBIX 3aJaHUN TeKCThI yueOHUKa,
crupaBodHble MaTepuansl (Ilepuognae-
CKYIO CHCTEMY XUMHUYECKHUX 3JIEMEHTOB
J. U. Menneneesa, TaOIHUIly pacTBOPH-
MOCTH KHUCJIOT, OCHOBAHUU U COJICH B
BOJIC, DJIEKTPOXUMHUYCSCKUH PsIT
HanpspKeHUH MeTaJluIoB).

6 Vcrionp30BaTh NP BBHITTOJIHSHUH
Y4eOHBIX 3a/JaHUI U B IIPOIEcCce
HCCIIEJOBATEIbCKON AeSITeTbHOCTH
HAyYIHO-TIOITYJISIPHYIO JINTEPATypPy
XHMHYECKOTO COACPIKAHUS, CIIPaBOU-
HBIE MaTepHansl, pecypcsl HTEepHETA

Tema 9. XuMuuyeckasi CBsi3b.
OKHC/IUTE/IbHO-BOCCTAaHOBU-
TeJ/IbHbIE€ peaKIiuu

(84)

3HeKTpOOTpI/IHaTeJIBHOCTB aToMOB
XUMHUYCCKHUX DJICMCHTOB.

XuMHu4iecKasl CBsI3b (I/IOHHaSI, KOBaJICHTHAas
oJIsIpHAasi 1 KOBAJICHTHAsA HeHOJIprHaSI).

6 PacKpbpIBaTh CMBICI U3y9aeMBbIX
TIOHSITUM.

6 OrmpenensaTh BUI XUMHUYECKOH CBSI3HU
B COE€IUHEHUH.
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Orxonuarue maoi.

IIpuMepHbIe TeMBI,
packpbIBaoIIye AAHHbII
pa3jeJ1 nporpamMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHHe

OcHOBHOE coaepiKaHue

OCHOBHbIE BU/BI AeATEJIbHOCTH
06y4Jaromuxcs

CteneHb OKHUCIICHHUS.
OKUCIINTEIIFHO-BOCCTAHOBUTEIILHBIE
peaxunu (OBP). IIponieccrr okucieHus
" BoccTaHOBJIEHHsT. OKHUCIUTEIN 1
BOCCTAHOBHUTEIIH.

JleMoHCcTpanuu
OKHCIUTEIBFHO-BOCCTAHOBHUTEIbHEBIE
pPeaKkumu: TOpeHuE, peaKIluu pa3ioxKe-
HHUs1, COCOIUHCHUS

6 OnpenensiTh CTEIeHb OKUCIICHUSI
XUMHYECKOI0 dJIeMeHTa 1o (opmyiie
€ro COCIUHCHHSI.

6 OmipeIensATh 2JIEMEHT (BEIIECTBO) —
OKHCIIUTEJb U 3JIEMEHT (BEIIECTBO) —
BOCCTaHOBHTEIIb.

6 OOBSICHATH CYITHOCTH IPOLIECCOB
OKHCJICHHUS U BOCCTAHOBIICHHSI.

6 CoCTaBIISITh JIEKTPOHHBIN OanaHC C
y4E€TOM YHCIa OTAAHHBIX U MPUHSITHIX
SIEKTPOHOB.

6 CoCTaBJIsITh YPAaBHEHHE OKHUCIIUTEIIb-
HO-BOCCTaHOBUTEJILHOHN peaKInH.

6 Vcrionp30BaTh NP BBITTOJIHEHUU
y4eOHBIX 3aJITaHUN TEKCTHl Yy4eOHUKA,
CIpaBOYHbIE MaTepHabl (IEpHOIuYe-
CKYIO CHCTEMY XUMHYECKHUX 3JIEMEHTOB
J1. . MenneneeBa, TabIuIly pacTBOPH-
MOCTH KHCJIOT, OCHOBAHUN U cojiel B
BO/JIC, DJICKTPOXUMHUUYCCKUN PsIT
HaTpPsDKEHUH METallIoB)
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9 KNACC

(2 4 B Hegeno, Bcero 68 4, 13 HMX 4 4 — pe3epBHOE BpeMs)

IIpyMepHbIe TEMBI,
pacKpbIBaloIye JAHHbIH
pa3jeJ IporpaMmsi,
¥ KOJINYECTBO YaCOB,
OTBOAMMOE Ha X U3y4YEeHHE

OcHOBHOE coaepiKaHue

OCHOBHBIE BU/bI AeATEe/TIbHOCTU
06y4YalIMXcsa

Pazpesn 1. BemecTBo U xXumMmudeckue peaknu (17 1)

IloBTOpEHUE U YI/IyGIeHUEe
3HAaHUI OCHOBHBIX pa3/esioB
Kypca 8 Kiacca

(59)

ITepuonuueckuii 3akoH. Ilepuoanueckast
CHUCTEMA XUMHYCCKHUX DJICMECHTOB

J1. U. MenneneeBa. CTpocHHE aTOMOB.
3aKOHOMEPHOCTHU B U3MEHEHUHU CBOMCTB
XUMHUYECKUX IJIEMEHTOB IIEPBBIX TPEX
MEPUOOB, KaIUs, KaTbIHSI U UX
COCJIMHECHUU B COOTBETCTBUU C ITOJIOXKE-
HHUEM DJIEMEHTOB B MEPHUOAUYECKON
CHCTEME U CTPOCHUEM HX aTOMOB.
Kiaccudukarnust 1 HOMEHKJIATypa
HEOPraHUYEeCKUX BEHISCTB (MEX/1yHa-
ponHas U TpUBHaIbHas). XUMHUYECKUE
CBOWMCTBA BEIIIECTB, OTHOCSIIIUXCS K
pa3JIMYHBIM KJIacCaM HEOPraHUYeCKUX
COEIMHEHHUN, NX T€HETHYECKasl CBsI3b
HEOPTaHUYECKUX BEIIECTB.

CrpoeHue BelecTBa: BUAbI XUMHUYECKOU
CBSI3U U THUIBI KPUCTAJUTUYECKUX PEII&-
TOK. 3aBUCHMOCTH CBOICTB BEIIECTB OT
UX CTPOCHMUSI.

6 XapakTepu3oBaTh XUMHUYECKHE
3JIEMEHTHI IIEPBBIX TPEX NEPHUOJIOB,
KaJIisl U KalbIIUs 10 UX MOJIOKEHHIO
B Ilepuonuueckoii cucreme 1. 1. Men-
Ieneena.

6 KimaccuduumpoBaTh 1 Ha3bIBaTh
HEOPraHUYEeCKHUE BEIECTBA M3YUYSHHBIX
KJIACCOB.

6 OnuchIBaTh OOIIHE XUMUYSCKHUE
CBOMCTBA BEILISCTB PA3JIUYHBIX KJIac-
COB, MOJATBEPKJIaTh CBOMCTBA NIpUMeEpa-
MU MOJICKYJISIPHBIX YPaBHEHHN XHUMU-
YECKUX PeaKIUi.

6 OnpenensiTh BUJ XUMHUYECKOU CBSI3U U
TUI KPUCTAJUIMYECKON PEeHIETKH
BEIIECTBA.

6 IIporHo3upoBaTh CBOMCTBA BELIECTB B
3aBHCHMOCTH OT UX CTPOCHHSI.

6 BricTpamBaTh pa3BEPHYTHIC TUCHMEH-
HbI€ U YCTHBIC OTBETHI C OIIOPOM Ha
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IIpooonowcenue maébn.

IIpuMepHbIe TeMBI,
packpbIBaoIIye AAHHbII
pa3jeJ1 nporpamMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHHe

OcHOBHOE coaepiKaHue

OCHOBHbIE BU/BI AeATEJIbHOCTH
06y4Jaromuxcs

JleMoHCcTpanuu

1. Monenu KpUCTAUTUYCCKUX PEHIETOK
HEOPraHUYEeCKHUX BEIIEeCTB.

2. KopoTkonepuoaHasi ¥ JUTHHHOIIEPUO/I-
Has Gpopmsl [leproanaeckoil CHCTEMBI
xuMudeckux anemeHnToB /1. 1. Mennuene-
eBa

nHGOPMAIHIO U3 yYEeOHHUKA U CIIpaBOY-

HBIX MaTE€PHAJIOB, TPAMOTHO HUCIIOJIB30-

BaTh M3YyYECHHBIM NOHSATUNHBIN anmapar
Kypca XUMHH.

6 VMcrionp30BaTh NP BHITTOJTHEHUHU
y4eOHBIX 3aJaHUH U B IIpoliecce
HCCIIeOBATEIHCKON NeATEIbHOCTH
HAy9IHO-TIOMYJISIPHYIO JINTEPATYPY
XUMHUUYECKOI'0 COJEprKaHUsl, CIIpaBOY-
Hble MaTepualibl, pecypchl IHTepHeTa

Tema 1. OcCHOBHbIE 3aKOHO-
MEPHOCTH XMMUYeCKUX
peakumi

(49

Knaccudukanmss XUMHUYESCKUX peaKnii
110 Pa3JIUYHBIM MPHU3HAKaM (110 YHUCITY U
COCTaBY y4YacCTBYIOIIUX B PEAKIIMHU
BEIIECTB, 110 TETUIOBOMY 3(pdeKTy, 1o
M3MEHEHHIO CTEIICHEeH OKHUCIICHUSI
XUMHUYECKHUX JIEMEHTOB, 110 00paTUMO-
CTH, TI0 YYaCTHIO KaTaJIu3aTopa).

DK30- ¥ SPHAOTEPMHUUECKHE PEAKIIUH,
TEePMOXUMHYECKHE ypaBHEeHUs. IToHsI-
THE O CKOPOCTH XHUMHUYECKON peaKIuu.
IToHsATHE O TOMOTE€HHBIX U reTCPOrcHHbIX
peakiusax. [Toustrue 06 06paTUMBIX

6 PackpbIBaTh CMBICI N3y4YaeMBbIX
HOHSATHUH U IPUMEHSITH 3TH NOHSITHS
[P OTTUCAHUHU CBOMCTB BEIISCTB U UX
MpeBpanieHuM.

6 KimaccuduimpoBaTh XUMHYECKHE
peakiuy Mo Pa3JIMYHBIM IIPHU3HAKAM.

6 YcTaHaBIMBAaTh 3aBUCUMOCTH CKOPOCTH
XUMHYECKOW PEeaKIuH OT Pa3IUdHBIX
(paxTopoB.

6 ITporHO3UPOBATh BO3MOYKHOCTH
NPOTEKaHUA XUMHUYECKUX IIpEeBpallc-
HUU B PA3JIMYHBIX YCJIOBUSAX.
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U HEOOPAaTUMBIX XUMHYECKUX PEaKIH-
sx. IToHATHE O XUMHUYECKOM PaBHOBE-
cun. PakToOpkl, BIUSAIONINE HA CKOPOCTh
XUMHUYECKOH peakIuy U MOJ0KEHHUE
XUMHUYECKOI'O paBHOBECHSI.
OKHUCIIUTEIbHO-BOCCTAHOBUTEIIbHBIC
peaknuy (3JIEKTPOHHBIN OajlaHC OKHCIIHU-
TEIBHO-BOCCTAHOBUTEIBLHON pEaKInm).

JleMoHCcTpanuu

1. 3aBUCHUMOCTHh CKOPOCTH XMMHYECKOU
PEaKIuy OT Pa3INIHBIX (PAKTOPOB.

2. Bo3neiicTBrue kaTtanu3aTtopa Ha
CKOPOCTh XMMHYECKOH PEaKIUU.

3. Ilpumepsr HeOOpaTUMBIX U OOpaTH-
MBIX pPEaKIIHH.

4. CMmenieHne paBHOBECHS XUMHYECKOMN
peakmum.

Botuucnenusn

— KOJIMYECTBa BEllecTBa, 00bEMa U

MaccChl peareHTOB WIH MPOIYKTOB MO
YpaBHEHHUSAM XUMHYECKHX pPeaKIuil

6 OnpenensiTh OKUCIUTENb U BOCCTAHO-
Butesas B OBP.

6 CoCTaBIISITh JICKTPOHHBIIN OanaHc
peaxuuu.

6 IIpon3BOANTH BEIYUCIICHHUS 110 XUMUIE-
CKHM ypPaBHECHUSIM.

6 BricTpanBarh pa3BEépHYyTHIC MHCHMEH-
HBIC ¥ YCTHBIC OTBETHI C OIOPOil Ha
uHGOPMALMIO U3 yYeOHUKA U CIIPaBOY-
HBIX MaTEePHUAJIOB, TPAMOTHO HCIIOJIB30-
BaTh U3YUYEHHBIM NOHATUMHBIN anmapar
Kypca XUMHH.

6 Vcrionp30BaTh NP BBHITTOJIHSHUH
Y4eOHBIX 3a/JaHUI U B IIpoLiecce
HCCIIEI0BATEIBCKON eI TeIbHOCTH
HAyYHO-TIOITYJISIPHYIO JINTEPATypPy
XHUMHYECKOTO COACPIKAHUSI, CIIPaBOUI-
HBIE MaTepHanbl, pecypcsl HTEepHETA

Tema 2. JsieKTpouTHYeCKAsd
auccouuanusa. XuMudecKue
peakuuu B pacTBopax

(81)

Teopust 3NEKTPOTUTHICSCKOU JHUCCOIHAA-
OUU. DICKTPOITUTHI U HEBJICKTPOJIUTHI.
KaTtnoHsl, aHMOHBI. MeXaHU3M JUCCO-
[UANUU BEMISCTB C PA3IUIHBIMHA
BUIAMU XUMHUYECKOU cBsi3u. CTeneHn
nucconuani. CUIbHBIE U cl1adble
SIEKTPOIHUTHI.

6 PackpbIBaTh CMBICJT U3Yy4YaeMBbIX
MOHSTHH, & TAK)XE€ CMBICII TEOPUU
INCKTPOJIUTHUECKON JIMCCOLIMAIINH.

6 OOBICHSATH NPUYUHBI JIEKTPOIIPOBOI-
HOCTH BOJIHBIX PaCTBOPOB.

6 COCTaBIISITh YPAaBHEHUS JUCCOIIHAIITH
KHUCJIOT, IICI0YEH U COJICH, ITIOJTHBIC
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IIpooonowcenue maébn.

IIpuMepHbIe TeMBI,
packpbIBaoIIye AAHHbII
pa3jeJ1 nporpamMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHHe

OcHOBHOE coaepiKaHue

OCHOBHbIE BU/BI AeATEJIbHOCTH
06y4Jaromuxcs

Peaknuu nonHoro oomMeHa, yCiaoBHUs UX
npotekaHus. FIoHHBbIE ypaBHEHUS
peaknuii.

XHUMHYECKHE CBOMCTBA KHUCIOT, OCHOBA-
HUU U COJICH B CBETE MpEACTaBICHUI 00
3JIEKTpoJIMTHYECcKOll nuccounanuu. Cpena
pactBopa. [loHsiTue o ruipoause coyei.
KauecTBeHHBIC peakIIUy Ha KaTHOHBI

U aHUOHBI.

JleMoHCcTpanuu

DiekTpu4ecKas MpOBOJUMOCTh PACTBO-
pPOB BEILIECTB; ABHKCHHE HOHOB B JJICK-
TPUYECKOM IIOJIE.

OMBITHI, HWIUTIOCTPUPYIOIINE MPU3HAKHT
IIPOTEKAaHUsI PEaKLMii HOHHOTO OOMeHa.
OMBITHI TIO ONPECSIICHUIO CPEbI B
pacTBopax coiiei (XJIopuaa HaTpHsI,
KapOOHaTa HaTpHs, XJIOpHUIA IUHKA).

JlaGopaTopHble U MpaKTU4YeCKHe
pa6oTsl

Jlabopamopnuviil onvim:

Peakiium HOHHOTO OOMEHa B pacTBOpax
3JIEKTPONUTOB: cynbdara meau(ll)

U COKpaléHHbIE HOHHBIE YPAaBHEHMUS
XUMHYECKUX PEAKIUH HOHHOTO
obMeHa.

6 IImanupoBaTh U OCYIIECTBIATH Ha
MPaKTUKE XUMHUYECKUE SKCIIEPUMEHTEHI,
IIPOBOJIUTH HAOJIIOICHHUS, 1e1aTh
BBIBOJIBI IO PE3yJIbTaTaM dKCIIEPUMEH-
Ta.

6 CreoBaTh nmpaBuiamM 0e30MacHOM
paboTHI B 1a00paTOPHH IIPHU UCTIOIB30-
BaHUH XUMHUYECKOU MOCYBI U 000Pya0-
BaHMSI.

6 IIpon3BOIUTE BBIYUCIICHUSI 110 XUMHYE-
CKHM yPaBHEHHUSIM.

6 BricTpanBaTh pa3BEpHYThIC MUCHMEH-
HbIE U YCTHBIE OTBETHI C OITOPOH Ha
nHGOPMAIIHIO U3 yYeOHUKA U CIIPaBOY-
HBIX MaTEepPHaJIOB, TPAMOTHO HCITIOJIb30-
BaTh M3YyYE€HHBIM NOHSATUNHHBIN anmapar
Kypca XUMHH.

6 Vcrionp30BaTh P BHITTOJTHEHUHN
y4eOHBIX 3aJaHUil U B IIpoliecce
HCCIIeJOBATEIILCKON NesITeIbHOCTH
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U mEnoun, kKapOoHaTa HATPHUS U COJIsI-
HOM KHUCJIOTHI, peaKlusl HeUTpaau3anuu
MeXIy THAPOKCUIOM KaJIusl U COISHOM
KHCJIOTOM.

IIpakmuueckasa paboma.

Ne 1. Pemrenne sKcrepuMeHTaJIbHBIX
3ajJ1a4 10 TEeMeE.

Botuucnenusn
— II0 YpaBHEHUAM XUMHUYECKUX peaKIInit

HAy4YHO-TIOMYJISIPHYIO JINTEPATypPy
XUMHUUYECKOI'0 COACpKaHUsl, CIIPaBOY-
HBbIE MaTepHansl, pecypcsl MHTepHETa

Paszaen 2. HemeTaslibl M UX coeUHEHMS (24 4)

Tema 3. O611as1t XapaKTepu-
CTUKA XMMUYECKHUX IJ1eMeH-
TOoB VIIA-rpynnel. I'asioreHst
(49)

O6mast XxapaKTepHUCTHKA TaJIOTCHOB.
OCOOEHHOCTH CTPOCHUS ATOMOB 3THUX
3JIEMEHTOB, XapaKTEePHbIC TSI HUX
creneHu okuciaeHus. CTpoeHue u
(pu3mueckne cBOICTBA NPOCTHIX BE-
MIECTB — TaJIOTe€HOB. X UMUYECCKHUE
CBOIiCTBa Ha mMpUMepe Xjaopa (B3aumMo-
JeficTBHE ¢ MeTaJNIaMH, HeMeTaJlulaMH,
uiesioyamMu). Xsoposogopona. CorsiHast
KHCJIOTa, XUMHUYECKHe CBOMCTBA,
MoJiydyeHue, npuMeHenne. Kauecten-
HbIE PEaKIUH Ha raJIOTeHHU/1-UOHBI.
JlelicTBue xJiopa 1 XJIOPOBOJAOPOJa HA
opraHu3M uejioBeka. BaxkHewue
XJIOPpUAbI U UX HAXOXKACHUE B IIPUPOAC.

JeMoHCcTpanuu
Buaeomarepualibl: rallOreHbl U UX
COEUHEHMUS.

OO0pa3ubl XJIOPHUIOB.

6 OOBICHATH 00IIE 3aKOHOMEPHOCTH B
U3MEHEHHHU CBOMCTB HEMETAJJIOB U UX
COEIMHEHUH B Mpejesiax MaJbIX IIepHo-
JIOB | TJIaBHBIX nonarpyrmm Ilepuoanae-
CKOU CHCTEMBI XUMHUYIECKHUX JIIEMEHTOB
C Y4ETOM CTPOEHUS UX aTOMOB.

6 XapakrepuzoBaTb GU3NISCKUEC U XU-
MHUYECKHE CBOMCTBA MPOCTHIX BEIISCTB
raJjoreHoB (Ha IIpuUMepe XJjopa) u
CIIOKHBIX BEIIECTB (XJI0POBOAOPOAA,
XJIOpUIA HATPHsl), CITOCOOBI UX MOJTyde-
HUSI, IPUMEHEHHE U 3HAaUYCHHC B
IIPUPOJIC Y )KU3HU YeJIOBeKa.

6 OmpeiensiTh TAJIOTEHUI-NOHBI B
pactBope.

6 [InanupoBaTh U OCYLIECTBIIATL HA
MPaKTUKE XUMHYCCKUE DKCIICPUMCEHTDI,
MIPOBOIUTH HAOTIOACHUS, AeIaTh
BBIBOJBI 11O PE3yIbTaTaM SKCIIEPUMEHTA.
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IIpooonowcenue maébn.

IIpuMepHbIe TeMBI,
packpbIBaoIIye AAHHbII
pa3jeJ1 nporpamMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHHe

OcHOBHOE coaepiKaHue

OCHOBHbIE BU/BI AeATEJIbHOCTH
06y4Jaromuxcs

JlaGopaTopHble U MpaKTU4YeCKHe
pa6oTsl

Jlabopamopnuviil onvim:
Pacno3znaBaHue XJI0pUIA-UOHOB.
Ilpaxmuueckas paboma:

Ne 2. TTonydeHUE COJITHOU KHUCIIOTHI,
U3y4deHue e€ CBONCTB.

Boltuucnenus

— 10 ypaBHCHUSIM XUMHYCCKUX pPeak-
Ui, €CIU OOWH U3 PEarcHTOB JaH B
U30bITKE;

— 00BEMOB Ta30B MO YPaBHEHHIO
peakiuu Ha OCHOBE 3aKOHA 0OBEMHBIX
OTHONICHUM Ta30B

6 CirenoBath IIpaBuiIaM Oe30macHOM pabo-
ThI B 1a00OpaTOPHH MPH UCITOIH30BAHUH
XUMHYECKOH MOCYIbI 1 000PYTOBAHUS.

6 BricTpauBaTh pa3BEépHYThIC IUCbMEH-
HBIE U YCTHBIE OTBETHI C OIIOPOH Ha
nHpopManHio U3 yueOHMUKaA U CIIPaBOY-
HBIX MaTE€PHAJIOB, TPAMOTHO HUCIIOJIB30-
BaTh M3YyYECHHBIM NOHSATUNHHBIN anmapar
Kypca XUMHH.

6 Mcnonb30BaTh IPHU BBIIIOJIHEHUU
Y4eOHBIX 3aJaHUN U B IIpoliecce
HCCJIeJOBATENILCKOM IEATEIbHOCTH
HAy9IHO-TIOITYJISIPHYIO JINTEPATypPy
XUMHUYECKOI'0 COJIep>KaHUsl, CIIpaBOY-
HBIE MaTepHaibl, pecypcsl HTEpHETA

Tema 4. O6masa xapaKkTepu-
CTHKA XMMUYECKHUX 3J1eMeH-
TOB VIA-rpynnsl. Cepa u eé
coeaunenus (5 1)

OO111ast XapaKTepUCTHKa 3JIEMEHTOB
VIA-rpynnsl. OCOOEHHOCTH CTPOCHUS
ATOMOB 3THX BJIEMEHTOB, XapaKTepHbIE
JUIST HUX CTeneHu okucieHus. CTpoeHne
" GU3NIECKUE CBOMCTBA IMPOCTHIX
BEIIECTB — KHUCJIOPOJia U CEPBHI.
AnmoTrponHble MOIU(PUKAUUN KHCIOPO-
na U cepbl. XUMHYECKHE CBONMCTBA CEPBI.
CepoBoniopon, cTpoeHue, (pusndeckne

6 OOBSCHSTH O0IIME 3aKOHOMEPHOCTH
B U3MEHEHHH CBOMCTB JI€MEHTOB
VIA-rpynmnsl 1 X COeIUHEHUN
C y4€TOM CTPOCHUS UX aTOMOB.

6 XapakTepuzoBaTh (HUIUUCCKUEC
1 XUMHUYIECKHE CBOMCTBA IIPOCTOTO
BEILIECTBA CEPhI U €€ COeAUHEHU N
(cepoBOIOpPOA, OKCHIOB CEPBI, CEPHOH
KHCIIOTHI, CyIb(aToOB), CITOCOOBI UX
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U XUMHUUYecKHue cBoiicTBa. OKCHABI CePBI
KaK IPeJACTaBUTEIIN KUCIOTHBIX OKCH-
noB. CepHas KUcioTa, GU3NIECKUE

M XMMHYECKHE CBOHCTBaA (00IIHe KaK
MpeCcTaBUTEINsT Kjlacca KUCIOT U CIIeIH-
¢uueckue), TpUMEHEHHUE.

XuMHU4YeCcKHe peakIluu, JIeXKallue B oc-
HOBE IIPOMBIIIJICHHOT O criocoba Ioiryde-
HUSI CEpHON KUCJIOTHI. ANllapaTsl U
MPOTEKAIOIINE B HUX MPOIECCHI (Ha MpH-
Mepe NPOU3BOJACTBA CEPHOI KUCIIOTHI).
Conu cepHOM KMCIOTHI, KaueCTBEHHAasI
peakumns Ha cyib(aT-HuoH.

Haxoxnenue cepbl 1 €€ cCOeIMHEHUN

B pupojie. XUMHUIECKOE 3arpsI3sHEHUE
OKpY Karomei cpeabl COeANHSHUSIMH
ceprl (KUCIOTHBIC JOXKIH, 3arpsi3HEHHUE
BO3/IyXa U BOTOEMOB), CIIOCOOBI €T0
MpegOTBPaLLCHHUS.

JleMoHCcTpanuu

Konnexknuu (Bumeomarepuansl): cepa
U €€ COCIUHCHMUA.

OOyrimBaHue caxapa Moj JICHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOIl KUCIIOTHI.

JlaGopaTopHble U MpaKTUYeCKUe
pa6oTsl

JlabopamopHbie onvimoi:
O6HapyxeHue cyiab(par-uoHOB.
BzaumopeiicTBre pa3dbaBiIeHHON CepHOM
KHUCJIOTHI C IIHHKOM.

MOJyYEeHHs], TPUMEHEHHE U 3HaUeHUE
B IIPUPOJIE U )KU3HU YEIIOBEKa.

6 OmnpenensaTe HaJIU4YHUe Cyiab(haT-uOHOB
B pacTBOpeE.

6 OOBSCHATH CyITHOCTH DKOJIOTHYSCKHUX
npobiIeM, CBSI3aHHBIX C ITlepepaboTKOM
COEIUHEHUM Cephbl.

6 IltaHupoBaTh U OCYIIECTBIISITE HA
MPaKTHKE XUMHUYECKHE dKCIISPUMEHTEI,
MPOBOINUTH HAOIIOACHUSI, AeIaTh
BBIBOJBI 110 Pe3yJIbTaTaM dKCIIEPUMEHTA.

6 CiieztoBaTh IpaBuiiaM 0e30MacHOM
paboThI B Ta0OpaTOPHUHU IIPH UCIIOIB30-
BAaHUH XUMHYECKOU MOCYIBI U 000PyI0-
BaHUSI.

6 IIpon3BOANTH BBIYUCIICHHUS IO XUMHUYE-
CKHUM yPaBHEHUSIM.

6 Vcrionp30BaTh NP BHITTOJIHEHUH
y4eOHBIX 3aJlaHUN TEKCTHI YIeOHUKA,
crupaBodHble MaTepuaisl (Ileprnoanae-
CKYIO CHUCTEMY XHUMHYECKHUX DJIECMESHTOB
J. U. Menneneesa, TaOJIHUILYy pacTBOPH-
MOCTH KHCJIOT, OCHOBAHHI U COJICH
B BOJE, DJICKTPOXUMHUYCSCKUN Psilg
HanpspKeHUH MeTaJluIoB).

6 lcionp30BaTh MPH BRITTOJTHEHUH y4e0-
HBIX 33JJaHUN U B IIPOLIECCE MCCIIeI0Ba-
TEJIbCKOM JACATCIIBHOCTU HAYYHO-TIOITY-
JISIPHYIO JINTEPATyPy XUMHUIECKOTO
CoJIepyKaHusl, CIIPaBOYHbIC MaTepHaJIbL,
pecypcbl MnTepHeTa




8y

ewwedlodu senoged seHdawmd|

IIpooonowcenue maébn.

IIpuMepHbIe TeMBI,
packpbIBaoIIye AAHHbII
pa3jeJ1 nporpamMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHHe

OcHOBHOE coaepiKaHue

OCHOBHbIE BU/BI AeATEJIbHOCTH
06y4Jaromuxcs

Botuucnenus

— 110 YPaBHCHHUSIM XUMHUYCCKHUX PEAKIIHIA;
— MacCOBOW JOJIM BBIXOJa MPOIYKTa
peakuuu

Tema 5. O611as1 XapaKTepu-
CTMKa XUMHY€eCKHX 3/1eMeH-
TOB VA-rpynimsl. A3or,
docdop u ux coeguHEHUA
(72

OO011asi XxapaKTEePUCTHUKA 3JICMEHTOB
VA-rpynnel. OCOGEHHOCTH CTPOCHHS
aTOMOB 3THUX 2JIEMCHTOB, XapaKTCPHBIC
JJISI HUX CTCTICHU OKUCIICHUSI.

A30T, pacnpocTpaHeHHE B TIPUPOJIC,
¢u3mUecKkne U XUMHUYECKUEe CBOMCTBA.
KpyrosopoTt azoTa B mpupo/ie.
AMMUaK, ero GU3NIECKUEe U XUMHUYe-
CKHE CBOWMCTBA, MOJyYCHHUE U PUMECHE-
Hue. Comm aMMOHUS, X (PU3HIECKHE

U XUMHUYECKHE CBOWCTBA, MPUMEHEHHE.
KauecTBeHHast peaKiiusi Ha HOHBI
aMMOHWUSI.

A3oTHas kuciorta, e€ pusnueckre

W XUMHYECKHE CBOicTBa (00IIHe Kak
MPEJICTABUTEISI KJIacCa KUCITIOT U
crienndudeckue). Mcnonbp3oBanue
HUTPATOB U COJICHH aMMOHUS B Ka4eCTBE
MHUHEPaIbHbBIX YI0OPESHUH.

6 OOBSCHSITH O0OIINE 3aKOHOMEPHOCTH B
W3MEHEHHUH CBOWCTB 2JIEMEHTOB
VA-rpynnsl ¥ X COEIMHEHUHN ¢ y4ETOM
CTPOECHHS UX AaTOMOB.

6 XapakTepuzoBaTh GU3INISCKUE U
XUMHYIECKHE CBOMCTBA MPOCTBIX
BeIlecTB a30Ta U pocdopa u ux coenu-
HEHUH (aMMHaKa, coJeii aMMOHUS,
a30THOM KHCJIOTHI, HUTPATOB, OKCHJIA
pochopa(V) u pochopHOit KHCITOTHI,
(pocdaToB), crrocoOBI UX TTOITYUYESHUS,
MIPUMEHEHHE U 3HAaYCHHE B IPUPOJIC
M KW3HH YeJIOBEKa.

6 OnpenensiTh MOHBI aMMOHUS U (poc-
(aT-noHbI B pacTBOpE.

6 OOBSICHATH CyITHOCTH YKOJIOTHISCKUX
Mpo6JIeM, CBSI3aHHBIX C HAXO0XKICHUEM
coeanHeHui azota u ¢pocdopa B
OKpYy>Karolel cpene.
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XUMHYECKOE 3arpsI3HCHUE OKPYIKaKO-
Iei cpesibl COeIMHEHUSIMH a30Ta
(KUCJIOTHBIC JOXKIH, 3arpsSI3HCHUEC BO3Y-
Xa, MOYBbI U BOJIOEMOB).

docoop, autoTportHEIe MOAU(DUKAITINT
docdopa, puznueckue u XUMUIESCKHAE
CBOMCTBA.

Oxcun ¢pocdopa(V) u pochopnas
KHCJIOTa, (PU3HYECKUE M XUMHYCCKHE
cBoiicTBa, nonydeHue. KauecrBeHHas
peaxumst Ha pocdaT-uHOHBI.
Hcnonws3oBanue gpocdaroB B KauecTBe
MHUHEPAIBHBIX YAOOPEHUN. 3arpsisHEHHUE
MPUPOIHBIX BOJTOEMOB (dochaTamu.

JleMoHCcTpanuu

Konnexmun: pocdop u ux coenuHeHUs.
B3aumoneiicTBue KOHIEHTPUPOBAHHON
a30THOI KHUCJIOTBI C MEJIBIO.

JlaGopaTopHble U MpaKTUYeCKUe
pa6oTsl

Jlabopamophsie onvimuwi:

1. BzaumoeiicTBre COJIENM aMMOHUS

¢ MIEI0YbIO.

2. O3HakoMmJIeHHE C 00pa3naMu a30THBIX
U pochopHBIX yIOOpEeHUIA.
Ilpaxkmuueckas paboma:

Ne 3. Ilomydyenne amMmuaka, U3y4eHHe
€ro CBOMICTB.

Boiuucnenusn
— IO ypaBHeHl/IﬂM XUMHUYECCKUX peaK-
89%0%1

6 IltaHupoBaTh U OCYIIECTBIISITE HA
MPaKTUKE XUMHUUYECKHUE SKCIIEPUMEHTHI,
MPOBOIUTH HAOIOACHUS, 1eIaTh
BBIBOJBI IO pe3yJIbTaTaM SKCIIePH-
MEHTA.

6 CrenoBaTh IIpaBUjiaM Oe30macHOM
paboTHI B 1a60paTOpPHUH IIPHU UCTIOIB30-
BaHUU XMMHUYECKOHU MOCYBI U 000PyI0-
BaHUA.

6 IIpon3BOANTH BBIYUCIICHHUS 110 XUMUYE-
CKHUM yPaBHEHUSIM.

6 Vcrionp30BaTh NP BBHITTOJIHSHUN
y4eOHBIX 3alaHUN TEeKCTHI YUeOHUKA,
CIIpaBOYHBIC MaTepHaibl (IIepHoIHIe-
CKYIO CHCTEMY XUMHUYECKHUX 3JIEMEHTOB
J. 1. Menaeneesa, TabJInily pacTBOpH-
MOCTH KHUCJIOT, OCHOBAHUU U COJICH B
BOJIC, DJIEKTPOXUMHUYCSCKUN PsIIT
HaMPsDKEHWI METaJLIOB).

6 Vcrionp30BaTh NP BHITTOJIHEHUH
yIeOHBIX 3aJaHHUI U B IIpoOIlecce
HCCJIeI0BATEIIECKOM JIesITeIbHOCTH
HAyYIHO-TIOITYJISIPHYIO JINTEPATypPy
XHUMHYECKOTO COJEPIKaHUs, CIIPaBOY-
HBIE MaTepHansl, pecypcsl HTEpHETA
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IIpooonowcenue maébn.

IIpuMepHbIe TeMBI,
packpbIBaoIIye AAHHbII
pa3jeJ1 nporpamMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHHe

OcHOBHOE coaepiKaHue

OCHOBHbIE BU/BI AeATEJIbHOCTH
06y4Jaromuxcs

Tema 6. O611asa XxapaKTepuc-
THKAa XMMHU4YECKHX 3/IeMeH-
TOB IVA-rpynnsi.

YriiepoJ ¥ KpeMHUH U UX
coeJMHEeHUsA

8w

VYraepon, annoTponHbie MoaupHKa-
IIU1, PaCIIPOCTPAaHEHUE B MIPHUPOJIE,
(pHU3NUECKHE U XUMHUYCCKUE CBOMCTBA.
Ancopbuusi. Kpyrosopot yriepoaa

B IPUPOJIE.

Oxcunsl yriepona, ux GHU3HISCKHe

1 XMMHUYECKUEe CBOHCTBA, NX JSHCTBHE
Ha YKUBBIE OPTaHU3MBI, ITI0JIy4YCHHE

H IIpUMEHEHHE. DKOJIOTUIEeCKue podie-
MBI, CBSI3aHHBIE C OKCHIOM YTJIEPO-
na(IV); rumore3a riio6aibLHOIO MOTEIIe-
HUSI KJIUMAaTa; MapHUKOBBIN 3P dexT.
VYronbHast KUCIIOTa U €€ COJTH, X
ur3nUeckne U XMMHYECKHE CBOICTBA,
ToJIydeHue u npumeHenune. Kagectsen-
Hasl peaKIysl Ha KapOOHAaT-UOHBI.
Hcnons3oBanne kapOoOHATOB B OBITY,
MEIHIIUHE, TTPOMBIIIICHHOCTH, CeIb-
CKOM XO3sIiCTBE.

IlepBoHayanbHbIE TOHATUS 00 OpraHu-
YEeCKHUX BEIIEeCTBaX KaK O COSIUHEHHSIX
yriepoga: OCOOEHHOCTH COCTaBa U
ctpoeHwus. [ToHsiTHE 0 GUOJTOTUYCCKHU
Ba)KHBIX BEIIECTBAaX: )KHUpaX, Oeykax,

6 OOBSICHATH O0IIMEe 3aKOHOMEPHOCTH

B U3MEHEHHUH CBOMCTB 3JI€MEHTOB

IVA-rpynmnse! u ux coeiuHeHui ¢ yué-

TOM CTPOCHHS UX aTOMOB.

XapakTepu3oBaTh (QU3NIESCKHUC

1 XUMHUYECKHE CBOMCTBA MPOCTHIX

BEIIECTB yrjlepoJia U KPEMHUsS U UX

coeMHEHUH (OKCUIOB yriepona,

YTOJIBHOM KUCIIOTHI, KApOOHATOB,

OKcHJla KpEeMHHUS, KPEMHUEBOI KHUCIIO-

ThI, CHJITNKATOB), CIIOCOOBI MX TOJIy4e-

HUSI, IPUMEHEHNE U 3HAaYCHHUE B

OPUPOJIC U )KU3HU YEJIOBEKa.

OrmnpenensTh KapOOHAT- U CHIINKAT-

HMOHBI B PacTBOPE.

6 OOBSICHATH CYITHOCTb DKOJIOTHYESCKUX
Mpo6JsieM, CBsI3aHHBIX C HaXOXXJICHHEM
YTIIEKUCIIOTO Ta3a B OKPY KAIOMIeH
cpene.

6 nmrocTpupoBaTh B3aUMOCBS3b
HEOpPraHNYIeCKUX COeIUHEHHUH yriepoaa
¥ OPraHUYEeCKUX BEIIECTB.

6 [InanupoBaTh U OCYIIECTBIIATH HA
MIPaKTUKE XUMHYIECKHE dKCIIEPUMEHTEI,

o

o
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yrieBonax. MarepuaibHOE € JUHCTBO
OpPraHNYEeCKUX U HEOPTraHUIECKHX
COEIUHEHUM.

Kpemunii, ero ¢pusudeckue u Xxumude-
CKHE CBOMCTBA, IMOJIy4YCHHUE U IPUMEHE-
HUE B DJICKTPOHHUKE.

CoenrHEeHNs KPEMHHUsI B IIPUPOJIE.
OO01ue npeacTaBiIeHus 00 OKcuae
kpemHMsA(IV) m KpeMHUEBOH KHCIIOTE.
CHuuKaTel, X UCHOJIB30BaHUE B OBITY,
MeJMIIMHE, TPOMBIIIIICHHOCTH. Bax-
HeHIIMe CTPOUTEIbHBIC MaTEPUAIBL:
KepaMHKa, CTEKJIO, IIEMeHT, OSeTOH,
)kee300eToH. [IpobiieMbl 6e3011acHOTO
HMCIIOJIB30BAaHUSI CTPOUTEIIBHBIX MaTe-
pHAJIOB B IIOBCEIHEBHOMN KU3HU.

JleMoHCcTpanuu

Mopenu KpucTaJuIMIeCcKUX pPeméToK
anMasa, rpaduTa, MOJEKYJIBl Qyuiepe-
Ha.

AncopOnust pacTBOPEHHBIX BEIIESCTB
akTUBUpOBaHHBIM yriém. [IpoTuBoras.
Buneomarepuabl: CHIMKAaTHAS MIPO-
MBIIUIEHHOCTb.

Mopenu MOJIEKyYJI OpraHHYECKUX Be-
IIECTB.

JlabopaTopHble U NMPaKTU4eCKue padoThl
Jlabopamopnuviii onvim:
KauecTBennas peaknus Ha Kap6OHaT-I/IOH.

MPOBOJINUTEH HAOJIOIEHUsI, IejIaTh
BBIBOJBI 11O PE3yIbTaTaM SKCIIEPUMEHTA.

6 CienoBars IpaBuiIaM Oe30ITacHOM
paboTHI B 1a60paTOpPHUH IIPHU UCTIOIB30-
BaHUU XMMHUYECKOHU MOCYbI U 000PyI0-
BaHUS.

6 Vcrionp30BaTh NPHU BBITTOJIHEHUHU
YJeOHBIX 3aJaHUN TeKCTHI yueOHHUKa,
crupaBodHble MaTepuansl (Ilepuognae-
CKYIO CHCTEMY XUMHUYECKHUX 3JIEMEHTOB
J. 1. Mennaeneena, Tabinily pacTBOpH-
MOCTH KHUCJIOT, OCHOBAHUU U COJICH B
BOJIC, DJIEKTPOXUMHUYCSCKUN PsIIT
HaPsDKEHU METaJLUIOB).

6 Vcrionp30BaTh NP BBHITTOJIHSHUN
YYeOHBIX 3aJaHUI U B IIPOIecce
HUCCIIEA0BATEIbCKON AEATEIbHOCTH
HAay4YHO-TOMYJISIPHYIO JINTEPATy Py
XHUMHYECKOTO COACPIKAHUS, CIIPaBOY-
HbIe MaTepHuaJibl, pecypchl lHTepHeTa
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IIpooonowcenue maébn.

IIpuMepHbIe TeMBI,
packpbIBaoIIye AAHHbII
pa3jeJ1 nporpamMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHHe

OcHOBHOE coaepiKaHue

OCHOBHbIE BU/BI AeATEJIbHOCTH
06y4Jaromuxcs

IIpakmuueckue pabomuwi:
Ne 4. TTonmydyeHHue yIJI€KHUCIIOro rasa.

KauecTBeHHas peaKuus Ha Kap6OHaT'I/IOH.

Ne 5. Pemienue skcnepuMEHTATbHBIX
3ana4 o reMme «Hemeramnbm.

Buvtuucnenusn

— I10 YPaBHEHUSIM XUMHUUYECKUX peaK-
Ui, €CIIN OWH U3 PEarcHTOB JaH B BUIE
BOJIHOT'O PacTBOpAa C U3BECTHOH MacCOBOM
noJeu

Paszaen 3. MeTasibl U Ux coeauHeHus (20 u)

Tema 7. OG1IMe CBOMCTBa
METaJIJIOB
(44)

OOmiasi XxapaKTepUCTHKA XUMHYIECKUX
SJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux nosioxkeHus B Ilepunonnueckoit
CUCTEME XUMMUYECKHUX DJIEMEHTOB

JI. 1. MenneneeBa u CTpO€HUSI aTOMOB.
CtpoeHue MeTayuioB. MeTanandyeckast
CBsI3b U METaJUIMYecKasl KpucTauinde-
cKasl peméTKa. DIeKTPOXUMHUIESCKUHN
psin HanpspDKeHUH MeTasuioB. dusnyue-
CKHE€ U XMMHUYECKHE CBOMCTBA METAJIOB.
OO0mrre crmocoObl MOTyYeHUS] METAJIIOB.

6 PackpsIBaTh CMBICT N3y9aeMBbIX
HOHATUH U IPUMEHSITH 3TH MOHSITHS
IIPU OIMCAaHWUH CBONCTB BEIIECTB U UX
npeBpaleHu.

6 OOBSICHATH O0IIHE 3aKOHOMEPHOCTH B
M3MEHEHHUHN CBOWMCTB DJIEMEHTOB-METal-
JIOB U UX COEIMHEHUM ¢ y4&TOM CTpoe-
HUS X aTOMOB.

6 XapakTepr3oBaTh CTPOSHUE METAJIJIOB,
ob1mre GU3UISCKUE U XUMHUYICCKUEC
CBOWCTBa METaJIOB.
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TToHsiTHE O KOPPO3UU METAIIIOB U
OCHOBHBIE CITOCOOBI 3aIUTHI OT KOPPO-
3un. CrutaBel (CTajdb, YyTryH, JIOPaTIOMH-
HUN, OpoH3a), UX IPUMEHEHHUE B OBITY U
MPOMBIIIICHHOCTH.

JleMoHCcTpanuu

O3HaKOMJICHHE ¢ 00pa3aMy METAJJIOB U
CIUIABOB, UX (PU3NYECKUMH CBOHCTBAMH.
Mopenu KpucTayIndecKuX peréTok
METAaJlJIOB.

Buneomarepuansl: KOppO3usi METaJLIOB.

JlaGopaTopHble U MPaKTHUYeCKUe
pa6oThl

Jlabopamopnvie onvimol:
O3HakoMJIEHHE ¢ 00pa3liaMu CILIaBOB
METAJIJIOB.

3aBUCUMOCTb CKOPOCTHU pPEaKLUU
MeTajjla ¢ KUCJIOTON OT NPUPOIbI
meTajuia.

Botuucnenusn

— [0 YPaBHCHUSIM XUMUUYCSCKUX peak-
U, €CIIN OUH U3 PEarcHTOB COJCPIKUT
npuMecu

6 XapaKTepHu30BaTh 00IIHE CITOCOOBI
MOy YSHHSI METAJIOB.

6 CrenoBaTh IIpaBUjIaM Oe30MacHOM
padoThl B Ta0OpaTOPHUHU IIPHU UCIIOIB30-
BaHUH XUMHYECKOH MOCYIBI U 000pyI0-
BaHUS.

6 IIpon3BOANTH BBIYUCIICHHUS 10 XUMHUYE-
CKHUM ypaBHEHUSIM.

6 Vcrionp30BaTh NPHU BEITTOJIHEHUHN
y4eOHBIX 3alaHUN TEKCTHI YUeOHUKA,
crnpaBodHble MaTepuaisl (Ileprognye-
CKYIO CHCTEMY XHUMHYECKHUX DJICMESHTOB
J. 1. Mennaeneesa, Tabinily pacTBOpH-
MOCTH KHUCJIOT, OCHOBAHUU U COJICH B
BOJIE, IJIEKTPOXUMHUYIECKUU PsiTT
HaPsDKEHU METaJLUIOB).

6 Vcrionp30BaTh MPHU BEITTOJTHEHUHN
yIeOHBIX 3aJaHHUI U B IIpoOIlecce
HCCIIEJOBATEIbLCKON NeATEITbHOCTH
HAay4YHO-TONYJISIPHYIO JINTEPATy Py
XHUMHYECKOTO COJEPIKaHUs, CIIPaBOY-
HbIe MaTepHuaJibl, pecypchl lHTepHeTa

Tema 8. BakHeliue MmeTaJsi-
JIbI 1 UX COeIUHEHUA
(16 9)

[Ilemounbie meTaiuibl. [lomoxxenue B
[lepuoanyueckoil cucTeMe XUMHUYSCKUX
aneMeHToB Jl. 1. MeHnneneeBa, cTpoeHue
aToMoOB. HaxoxxaeHne B IpUpo/Ic.

6 OOBSICHITH OOIIHE 3aKOHOMEPHOCTH B
W3MEHEHHHN CBOMCTB DJIEMEHTOB-METAJI-
JIOB B IpyInax U UX COCIMHEHUHU ¢
y4ETOM CTPOCHHUS UX aTOMOB.




14"

ewwedlodu senoged seHdawmd|

IIpooonowcenue maébn.

IIpuMepHbIe TeMBI,
packpbIBaoIIye AAHHbII
pa3jeJ1 nporpamMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHHe

OcHOBHOE coaepiKaHue

OCHOBHbIE BU/BI AeATEJIbHOCTH
06y4Jaromuxcs

DuU3nUeCcKue U XUMUUICCKUE CBOMCTBA
(Ha TIpUMepe HaTpus U Kainus). OKCUIbI
U TUAPOKCHUABI HATPUS U Kaitusi. [Ipume-
HEHUE IICJIOYHBIX METAJIJIOB U UX
COCITUHCHHMN.

[IlemouyHO3eMeNbHBIC METAJUIBI MarHUU
U KaJIbIIUl, cTpoeHue aroMoB. Ilomoxe-
Hue B [lepnoanueckoit cucreme xummnue-
ckux snemeHToB JI. 1. Menpaeneena.
Haxoxnenue B npupoae. Pu3ndyeckue u
XHMHUYECKHE cBolicTBa. BaxkHelmmue
COCJTMHCHUSI KaJbIlUsl (OKCUJ, THIPOK-
cu, cosin). JKECTKOCTH BOJIBI U CITOCOOBI
e€ ycTpaHeHUsI.

Amomunnii. [Tonoxenue B Ilepuoaunue-
CKOU CHUCTEeME XUMHYCSCKUX DJICMECHTOB
J1. 1. MenneneeBa, CTpOEHUE aTOMa.
Haxoxnenue B npupoae. Pusnyeckue u
XUMHUYECKHE CBOMCTBA. AMGOTEpHBIC
CBOIiCTBa OKCH/Ia U THAPOKCHUIA.
Keneso. [Tonoxenue B Ilepnonnueckoi
CUCTEMEC XUMHUYECCKHUX DIJICMCHTOB

J. . Menneneena, CTpoeHHE aToMa.
Haxoxnenue B ipupojie. dusndeckue

6 XapakTepu3oBaTb GU3NIESCKUE U XU-
MHUYECKHE CBOMCTBA MIPOCTHIX BEIISCTB
METaJJIOB U UX COeJIMHEHUH (OKCHUIOB,
THAPOKCHIOB, COJICH), CITOCOOBI UX
MIOJIy9YeHHsI, IPUMEHEHHUE U 3HAUCHNE
B IPUPOJIC U )KU3HU YEIJIOBEKa.

6 Pacrio3HaBaTh ¢ MOMOIIBIO KaUECTBEH-
HBIX PEAKIUH{ MOHBI METAJLIOB (MarHus,
AJTFOMUHUS, IIUHKA, KeJIe3a, MCJIH ).

6 [T;rannpoBaTh M OCYIIECTBIISATH Ha
MIPaKTUKE XUMHUYIECKHE SKCIIEPUMEHTHI,
MPOBOJNUTH HAOIIOACHYSI, AeIaTh
BBIBOJIBI 11O pe3yJIbTaTaM dKCIIEPUMEHTA.

6 CnenmoBaTh mpaBmiiaM Oe30ITacHoOi pado-
ThI B 1a00OpaTOPHH MPHU UCITOJIH30BAHUH
XHMHWYECKOH MOCYIbI 1 000PY1OBAHUS.

6 IIpon3BOANUTE BBIYUCIICHHS IO XUMHUYIE-
CKHM yPaBHEHHUSIM.

6 BricTpanBaTh pa3BEpHYThIC MUCHMEH-
HBIE U YCTHBIE OTBETHI C OITIOPOH Ha
nHpopManuio U3 yudeOHHUKA U CIIPaBOY-
HBIX MaTE€pHAJIIOB, TPAMOTHO UCIOJIb30-
BaTh U3YUYEHHBIN NOHATUWHBINA anmapar
Kypca XUMHH.
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M XUMH4YEeCKue cBoicTBa. OKCHIBI,
ruAPOKCHUIBI U coin xere3a(ll)
u xxerne3a(Ill).

JleMoHCcTpanuu

B3aumopneiicTBue HaTpusi ¢ BOAOM.
OkpamuyBaHyue IJIaMEeHU MOHAMH HaTpUs
W KaJIusl.

OkpamuBaHue MJIaMEeHU HOHAMU
KaJbIHsI.

BzaumoaelicTBue okcua KajabIus C
BOJIOM.

Buneomarepualibl: TopeHUE Keje3a B
KHUCJIOPOJIC U XJIOpE.

JlaGopaTopHble M IpaKTH4YecKHe paGoThl
Jlabopamophvie — onvimol:
O3HakOMJICHHE C O0pa3laMu aJTIOMUHUS
U €ro CILIABOB.

AmMdoTepHbIC CBOWCTBA THAPOKCHIA
AJIIOMUHUSL.

KauecTBeHHBIE peakIIuu Ha MOHBI
)Kenesa.

Ilpaxmuueckue pabomuwi:

Ne 6. )KEcTKOCTH BOJIBI 1 METOBI €&
YCTpaHEHUSI.

Ne 7. Penrenne skcriepuMeHTaIbHBIX
3aJ1a4 no Teme «MeTabh».

Boiuucnenusn

— 110 ypaBHeHI/lﬂM XUMHUYCCKUX peaK—
1111, €CJIU OAUH U3 pearcHTOB JaH B
HU30BITKE WJIU COJCPKHUT IPUMECH;

— MacCOBOMW JOJH BBIXOJa MPOIYKTA
peaknuu

6 Vcrionp30BaTh NPHU BBITTOJIHEHUHU
YJeOHBIX 3aJaHUI U B IIpOIlecce
HCCIed0BaTEIbCKON NesTeIbHOCTU
HayYHO-TIOITYJISIPHYIO JINTEPATypPy
XUMHYECKOTO COAEPKAHUS, CIIPaBOY-
HBbIE MaTepHanbl, pecypcsl MHTepHETa
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Orxonuarue maoi.

IIpuMepHbIe TeMBI,
packpbIBaoIIye AAHHbII
pa3jeJ1 nporpamMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHHe

OcHOBHOE coaepiKaHue

OCHOBHbIE BU/BI AeATEJIbHOCTH
06y4Jaromuxcs

Paspeu1 4. XumMuda U oKpy»kawinas cpeja (3 1)

Tema 9. BemiectBa u MaTepu-
aJibl B )KU3HM YesIoBeKa
(34)

HoBsle MaTepHasbl U TEXHOJIOTUU.
BemecTtBa n MmaTepuanbl B HOBCEIHEBHOU
>KU3HM YeJIOBeKa. XVMHUSI U 3JOPOBBE.
Be3omacHoe ncmonp30BaHNE BEIIECTB

U XUMHYECKHUX Peakuii B OBITY.
IIpuponHble HCTOYHUKHU YIJIEBOIOPOIOB
(yromns, IpUpOAHEBIN Ta3, HEPTH),
MIPOAYKTHI UX NMepepabdoTKH, UX POIb

B OBITY M TIPOMBIIIIICHHOCTH.

OCHOBBI KOJIOTHYECKON TPaMOTHOCTH.
XHUMHUUYECKOe 3arpsA3HEeHUEe OKpYy’Karo-
et cpeas! (peaebHO Oy CTUMAast
KoHneHTpauus Bemects — I[1JIK).

Ponp xuMum B pelieHun 3KOJI0rHYeCKuX
npoonem

6 XapaKTepHU30BaTh POJIb XUMUU B pa3-
JUYHBIX cdepax AesITeIbHOCTH JIIOCH,
OCHOBHBIE BEIIECTBA U MaTEepPHAIIbI,
MIPUMEHsIEMbIE B )KU3HU COBPEMEHHOTO
JeJIoBeKa.

6 OOBSICHATH YCJIOBHSI 0€3011aCHOTO
HCIIOJIb30BaHMs BEIIECTB U XUMHUUE-
CKHX pEaKIIui B OBITY.

6 AHaIU3UPOBATH U KPUTUUECKU
OIIEHUBATh MH(OPMAIHIO O BIUSTHUNA
IIPOMBINIUIEHHOCTH, CEIILCKOTO XO3sH-
CTBa, TPAHCIOPTA U Jp. HA COCTOSTHNUE
OKpY>KaroIleu cpebl.

6 YMeTh OKa3bIBaTh MEPBYIO NOMOIb IIPU
XUMHUYECKHUX 0)KOraX U OTPaBJICHUSIX.

6 [IlppHUMaTh ydacTHe B OOCY>KICHUHN
po0JieM XUMHYSCKOW U dKOJIOTHYe-
CKOM HampaBJICHHOCTH, BHICKA3bIBATh
CcOOCTBEHHYIO ITO3UIIHIO 110 ITpobiieMe 1
IpeajaraTte BO3MOXKHEIE ITyTH €&
pemmeHus




ITpu pa3paborke paboueii nporpaMmMbl B TEMAaTHYECKOM IUIAHUPO-
BaHUH JOJDKHBI OBITH YYTEHBI BO3MOYXHOCTH HCIIOJIb30BAHUS DJICK-
TPOHHBIX (IIU(PPOBBIX) OOPa30BATEIHFHBIX PECYPCOB, SBISIONINXCS
Y4eOHO-METOAUUECKUMH MaTepuaiamMu (MyJIbTHUMEIUNHBIE IIPO-
rpaMMBbl, 3JEKTPOHHBIE YyYeOHMKU M 3aJa4YHUKH, DJIEKTPOHHBIC OU-
OJIMOTEKH, BUPTyaJIbHbIE JIA0OPATOPUN, UT'POBBIEC MPOTPAMMBI, KOJI-
JISKIUU TH(PPOBBIX 00pa30BaTEAbHBIX PECYPCOB), UCHOJIB3YEMBIMUA
Juiss OOydYeHHMsI M BOCIIMTAHMsS Pa3IWYHBIX TPYNIl MOJb30BaTelIeH,
MPEJICTABJICHHBIMHU B DJIEKTPOHHOM (IIM(POBOM) BHUIE U peajU3yIo-
myuMu auaaktuueckue Bo3mMokHocTu UMKT, comepskaHue KOTOpPBIX
COOTBETCTBYET 3aKOHOATEIBCTBY 00 0Opa30BaHUH.

XUMUA. 8—9 Knaccel 57
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