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AJJAIITUPOBAHHAS OCHOBHAA
OBHIEOGPA3OBATEJIbHASA ITPOTPAMMA
OCHOBHOI'O OBIIEI'O ObPA3OBAHUA
OBYYAIOUINXCA C THP
YYEBHOI'O ITPEJAMETA « XMW A»

JUTS 10 KJTIACCA (66 YACOB)

[IporpamMmy cocTaBuiI:




HHOACHUTEJIBbHAA 3AIIUCKA

[TporpaMma 1o XMMHUU Ha YPOBHE OCHOBHOTO 00IIero o0Opa3oBaHMs COCTaBICHA Ha OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO
obmero obpazoBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE QeaepalbHON
paboueii mporpaMMbl BOCITUTAHUS U ¢ YIETOM KOHIEHIIMH TPENoAaBaHus Y4eOHOTO IMpeaMera
«Xumus» B 00pa3oBaTeNbHBIX opranu3anusax Poccuiickoin @enepamnmm.

[IporpamMa 1mo XuMuM JAa€T IMpeJCTaBIEHUE O LesaX, oOIiel crpareruu oOydeHwus,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH Yy4eOHOTO NpEeaMeTa, yCTaHABIUBACT
o0s13aTesIbHOE MPEAMETHOE COJIepKaHue, MpelycMaTpUBaeT paclpelesieHue ero mo Kiaccam u
CTPYKTYpHUpOBAaHME 110 pa3fieliaM U TeMaM IIporpamMMbl [0 XMMHH, OIIPEEISIET KOJIMUECTBEHHbIE
Y KaUECTBEHHBIC XapAKTEPUCTUKHU COACPKAHMSL, PEKOMEHYEMYIO ITOCIIEJ0BATEIbHOCTD U3yUYEHUS
XUMHUH C YYETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBsI3€H, JIOTUKH y4eOHOro Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEN 00yYaIOLINXCs, ONIPEIeIIieT BO3MOXKHOCTH IpeAMETa JJIsl pean3aliu
TpeOOBaHUIl K pe3yjbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTelbHON IMPOrpaMMbl Ha YpPOBHE
OCHOBHOro 00miero obpa3oBaHus, a Takke TpeOOBaHUI K pe3yibTraraM OOy4YeHHs XUMHMU Ha
YpOBHE 1ieJIell M3y4YEHHUs MPEIMETa U OCHOBHBIX BUJOB y4€OHO-II03HABATEIbHON JESITEIbHOCTU
00yyaroIerocs o OCBOCHUIO yUeOHOT0 CO/IepKaHMs.

3HaHUE XUMUH CITy>)KUT OCHOBOH 115t (HOPMUPOBAHHSI MEPOBO33PEHHSI 00YYaIOIIET0Cs, €ro
IPE/ICTaBICHUN O MaTepUAILHOM €IMHCTBE MHpPa, BAXKHYIO POJIb UTPAIOT HOPMHUPYEMbIe XUMUEH
MNpEaACTaBJIICHHA O B3aUMOIIPCBPALICHUAX SHCPIUU U 00 9BOJJIIOLMHA BCUICCTB B IMPUPOAC, O IIYTAX
peuieHuss TIO0ANBHBIX MPOOJIEM YCTOWYMBOIO PAa3BHTHS UEIOBEYECTBA — CBHIPHEBOH,
IHEPreTUYeCcKOM, MUIIEBON 1 FKOJIOIMIECKOH O€30II1acCHOCTH, MPOOIEM 3paBOOXPAaHEHNUSI.

N3ydenune xumuu:

CIOCOOCTBYET peajan3alii BO3MOKHOCTEH /1711 caMOpa3BUTHS U (POPMUPOBAHUS KYJIbTYpPbI
JUYHOCTH, €€ 001el 1 (PyHKIIMOHATIBHON ITPaMOTHOCTH;

BHOCHT BKJIaJ B (JOPMUPOBAHUE MBIIIEHUS U TBOPUECKHUX CIIOCOOHOCTEH 00ydaromumxcs,
HaBBIKOB  MX  CaMOCTOSATENbHOM  yueOHOM  JesATeIbHOCTH,  SKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B IIOBCEAHEBHOM JKHM3HM, TaKk U B
npodecCuOHAIbHOMN J1eTeTbHOCTH;

3HAKOMUT CO CHCI_II/I(I)I/IKOI\/'I HAy4YHOI'O MBbIIUJICHHA, 3aKJIaJAbIBACT OCHOBBI IHEJIOCTHOI'O
B3IiAa Ha  CAWMHCTBO  IPUPOJABI W YCJIOBCKA, ABIACTCA  OTBETCTBCHHBIM  OTAIlOM
B (I)OpMI/IpOBaHI/II/I CCTCCTBCHHO-HaquOﬁ IrpaMOTHOCTH o6yqaronmxc;1;

crocoOcTByeT (HOPMHUPOBAHHMIO I[EHHOCTHOTO OTHOIIEGHHS K €CTeCTBEHHO-HAYYHBIM
3HAHUSAM, K TPUPOJC, K 4YEIOBEKYy, BHOCHT CBOH BKJAJ B 3KOJOTHYECKOe OOpa3oBaHUE
oOyJaronuxcs.

JlanHble HampaBieHHs B OOyYe€HHUH XUMHH OOecredrBaroTCsl crenu(UuKon coiepxaHus
y4eOHOT0 MpeMeTa, KOTOPBIH ABISETCS MeJarorniecky aJaTHPOBAaHHBIM OTpaskeHHeM 0a30BOi
HayKH XUMHUU Ha ONPEEIEHHOM dTare €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOMIETr0 OOpa3oBaHHS OPHECHTHUPOBAH HAa OCBOCHHE
06y‘-IaIOH_[I/IMI/ICSI CHUCTCMbI NICPBOHAYAJIbHBIX HOHSATUH XUMHH, OCHOB HeOpFaHH‘ICCKOﬁ XUMHHU U
HEKOTOPBIX OTACITHHBIX 3HAYMMBIX TIOHSATHIH OPraHUIECKON XUMHUH.



CtpykTypa coaepkKaHusi IpOrpaMMbl 10 XMMHU c(HOpMHpOBaHa Ha OCHOBE CHCTEMHOTO
noaxoja k eé msyueHuro. CopepaHHe CKJIAJbIBAETCSI U3 CUCTEMbI MOHATHH O XMMHUYECKOM
9JIEMEHTE W BEUIECTBE M CHCTEMbl TOHATUH O XHUMHUYecKol peakuuud. OOe 3T CUCTEMbI
CTPYKTYpPHO OpraHM30BaHbl 10 NPUHLUIY IOCJIEAOBATEIBLHOTO Pa3BUTUs 3HAHWN HA OCHOBE
TEOPETHYECKUX MPECTABICHUN PA3HOTO YPOBHS:

ATOMHO-MOJICKYJIAPHOI'O YUCHUSA KaK OCHOBBI BCET'0 €CCTCCTBO3HAHUS,

— Ilepuoanueckoro 3akoHa /. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

YYEHHUS O CTPOEHUHU aTOMa U XUMUYECKOU CBS3H;
— HpPEeACTaBICHUN 00 IEKTPOIUTUUECKON AUCCOLMAIINN BEIIECTB B paCTBOpAX.

Teopernueckne 3HaHUSA PACCMATPUBAIOTCA HAa OCHOBE OSMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (DAKTOB, Pa3BUBAIOTCS OCIEI0BATEIBHO OT OJJHOI'O YPOBHS K JPYTrOMY, BBIITOJIHSASA
(GYHKIUHN OOBSICHEHUSI U IPOTHO3UPOBAHUS CBOMCTB, CTPOEHUSI U BO3MOXKHOCTEH MPAKTUYECKOTO
[IPUMEHEHHUS U MTOIYyYEHUS U3Y4aeMbIX BEILECTB.

OcBoeHue MporpamMmbl 10 XHMHUH CIOCOOCTBYET (HOPMHPOBAHUIO TPEACTABICHHUS O
XMMHYECKOM COCTaBIAIOLIEH HAyYHOW KapTUHBI MHpa B JIOTMKE €€ CHCTEMHOH NpPUPOJIBL,
LIEHHOCTHOTO OTHOILIEHUs K HAy4YHOMY 3HaHUIO U METOJaM I1I03HaHUs B Hayke. M3yuenue xumun
IPOMCXOIUT C IPUBJICUCHUEM 3HAHUH U3 paHee U3YUEeHHBIX YUeOHBIX IpeAMETOB: « OKpyKaroIui
Mup», «bronorus. 5-7 xknacced» u «Pusnka. 7 Kiace».

[Tpu u3yyeHun XUMUN IPOUCXOTUT (GOPMUPOBAHNE 3HAHUN OCHOB XMMUYECKON HAyKH KaK
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, PAKTUYECKON EATETbHOCTH YelloBeKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHMPOBOW KYyJbTYpbl. 3ajiadya y4eOHOro MpeaMeTa COCTOUT B (POPMHUPOBAHUU
CHUCTEMBbl XMMMUYECKHX 3HAHUH — BaXXHEWIIMX (DAKTOB, MOHATUH, 3aKOHOB U TEOPETHUYECKHX
MOJIO)KEHUH, JOCTYNHBIX O0O0OOIIEHWH MHPOBO33PEHUYECKOr0 XapakTepa, S3blka HayKu, B
NpUOOILIEHNH K HAyYHBIM METOJIaM MTO3HaHMS IIPU U3YUYEHUH BEUIECTB U XMMUYECKUX peaKIuii, B
(GOpMUPOBAHMM M DPA3BUTHUM I[O3HABATEJIIbHBIX YMEHUH M UX NPUMEHEHUHM B Y4YeOHO-
MIO3HABATENLHOM U yueOHO-UCCIIEJ0BATENIbCKOM 1€ TeIbHOCTH, OCBOEHUH MpaBUJl GE€3011aCHOTrO
oOpallieHus ¢ BeIeCTBaMU B TOBCEIHEBHOM JKU3HH.

[Ipy m3yyeHMH XMMHUM Ha ypOBHE OCHOBHOTO OOHIEro 0Opa3oBaHUsl BakKHOE 3HAUEHUE
npuoOpenu Takue e, Kak:

— (hopMUpOBaHUE MHTEIUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEILHOMY MPHUHSATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU,

— HampaBJIEHHOCTh OOyuYeHUsT Ha CHUCTEMaTHYecKoe MpuoOIIeHrne O00ydJaromuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABAaTEJIbHOM  JIEATENBHOCTH,  HAyYHbIM  METOJaM  IO3HaHUA,
(bopMUPYIOIIUM MOTHBALIUIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHUH;

—obecrieueHue YCIOBUM, CHOCOOCTBYIOIIMX MNPUOOPETEHUI0 OO0YYaroIMMHUCS OIbITa
pa3HOOOpa3HON JEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KJIFOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIINH ), UMEIOIIMX YHUBEPCAIILHOE 3HAUEHUE AJIS1 PA3IIMUHBIX BUAOB JESITEIBHOCTH;

— ¢opmupoBanue 001Iel GYyHKIIMOHATHLHOW U €CTECTBEHHO-HAYYHOU IPAMOTHOCTH, B TOM
YrcIie YMEHUI OOBSICHATH U OIICHUBATh SIBJICHUS OKPYKAIOIIET0 MHUPA, HCITOJIb3Ys 3HAHUS U OTIBIT,



MOJTy4YE€HHBIE MPH M3YyYEHUU XHUMHUH, MPUMEHSATh UX MPHU PEIIeHUHd MpoOJieM B MOBCEIHEBHOMN
JKU3HU U TPYILOBOU JEATEIBHOCTH;

— ¢opMupoBaHuE y 00yYarOIUXCAd T'YMaHUCTUYECKUX OTHOIICHUH, MOHUMAaHUS IIEHHOCTH
XMUMHMYECKMX 3HAHUU Ui BBIPAOOTKU SKOJIOTMYECKU LIE€JIECOO0pa3HOro MOBEACHUS B OBITY U
TPYIOBOM [JEATEIBbHOCTH B LIEIAX COXPAHEHMsI CBOErO 3I0pPOBbS U OKPYIKAIOIIEH IPUPOAHOU
Cpelbl;

— pa3BUTHE MOTUBALIUU K 00YYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
HAa OCHOBE YCBOGHHUS OOIIEYEIIOBEYECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBHIOOpY
npoduis ¥ HaNPaBICHHOCTH JlalbHEHIIero o0yueHusl.

OO6miee yucino 4acoB, OTBEACHHBIX AJIsi U3YYEHUS XMMHUHM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3zoBanus B 10k1acce cocrapiseT 66 yacoB (2 yaca B HEJIEIIO)

Copepxanue y4e0HOr0 nmpeaMera
9 KIIACC

(24 B HEAeINIO, BCEro — 684)
Pa3nen 1. TeopeTnueckue 0CHOBbI XUMHU
XuMHUYeCKHE PeaKIMi U 3aKOHOMEPHOCTH MX npoTexkanus (34)

DHepreTuka XUMHUYECKUX peakuuil. DHeprus aktupauuu. IloHsTHE O NPOMENKYTOUHBIX
aKTUBHUPOBAHHBIX KoMmIiekcax. TernoBoit addext. Tepmoxumuueckoe ypaBHeHHE. XUMUYecKas
KkuHeTuKa. CKOpOCTh XMMUYECKOW peakluu. 3aKOH JEHCTBUS Macc. 3aBUCUMOCTb CKOPOCTH OT
yclIoBUH npoTekanus peakinuu. Katanusz m karanuzaropbl. OOue cBeJeHUSI 0 TOMOT€HHOM U
reTepOreHHOM KaTain3e. XMMHUYECKOe PaBHOBECHE, BIMSHUE PA3IIUYHBIX (DAKTOPOB HA CMEIIICHHE
paBHOBecHsl. MeToJ1 oNpeieIeHusl CKOPOCTH XMMHUYECKHUX PEaKIIUM.

DHepreTuka v muiia.

Ilpakmuueckaa paboma. 1. BnusHue pa3ivyHbIX (DAKTOPOB Ha CKOPOCTh XUMHYECKOM
peakuuu.

Lemoncmpayuu. 1. 3aBUCUMOCTb CKOPOCTH PEAKUUU OT KOHILIEHTPALMM pPEearupyrommx
BEIeCTB. 2. 3aBUCUMOCTh CKOPOCTH pe€akUuu OT TemmepaTyphl. 3. 3aBHCHUMOCTb CKOPOCTH
peakuuu OT MNPUPOABl PEATMPYIOIIUX BEIIECTB 4. BiusgHME KOHLEHTpAalMM pPearupyronmx
BEIIIECTB Ha XMMHUYECKOE paBHOBecHE (Ha MpuMmepe B3aumojencTBus xjopuna sxenesa (III) c
POJAHUAOM Kajusl.

Jlabopamopuvie onvimel. 1. ONBITHI, BBIACHAIOIINE 3aBUCUMOCTh CKOPOCTH XMMHMUYECKOM
pPEaKIMU OT MPUPOJAbI PEarupyrolrux BelecTB (B3auUMOJCHCTBHE IIMHKA C COJITHOM M YKCYCHOM
KHCJIOTaMH), OT IUIOLIAJAM IMOBEPXHOCTU CONPUKOCHOBEHHUS (B3aMMOJEWCTBUE PA3IMUYHBIX IO
pasMepy TpaHyl IIMHKa C COJITHOW KHCIIOTOH), OT KOHIEHTpallud M TeMIepaTypsl
(B3aumoneiictBue okcuaa menu (I1) ¢ cepHoit KMCIOTON pa3IUYHON KOHLIEHTPALUU MTPU PA3HBIX
TeMIeparypax).

Pacuemmnvie 3a0auu. 1. PacueTsl o TEPMOXUMHUYECKUM YPABHEHUSIM.

PacrBopbl. Teopus 3;1ekTposmTrnyeckoii nucconnanuu (114)

CeneHusi O pacTBOpax: OMNpPENEICHUEe pPACTBOPOB, PACTBOPUTEIH, DPACTBOPUMOCTD,
KjIaccupukanuss pacTBOpoB. IIpeArnochUIKM BO3HMKHOBEHHMS TEOPHM  AJIEKTPOIUTUYECKOM
muccounanuu. Unen C. Appenmyca, .M. MengeneeBa, M.A. KabnykoB U Apyrux y4deHbIX.
CrpyKTypa 1 3HaU€HHE HAYYHOU TEOPUH. DIEKTPOJIIUTHI U HEIJIEKTPOIUTHI. JIUIOIBHOE CTPOCHHE
MoOJIeKyJIbl BOJbL. [Iporiecchl, MPOUCXOIAIIME C JJIEKTPOJIUTAMU TMPU pACIUIaBICHUU U
pacTBOpeHMM BellecTB B Bojae. Poib Boabl B Ipolecce 3IEKTPOJMTUYECKOW JHCCOLMALNH.
Jucconumanusi 3JIEKTPOJIMTOB C pPa3HbIM TUIIOM XHWMHUYECKOH CBsI3U. TeIuioBble SIBJICHMS,
COIPOBOKAAIOIINE Mpolecc pacTBopeHus. CreneHb Auccouuanuu. KoHCTaHTa IHCCOLMALINU.
Kucnornocts pactBopos. [Tonsitue pH. Maaukatopel. OCHOBHBIE MTOJOKEHUS TEOPUU PACTBOPOB.
CunbHble U crnadble 31eKTpoauThl. CBOHCTBA HOHOB.



I'uapomms coneit. OOMEHHBIE peakIu. XUMHYECKHE CBOKWCTBA KHUCIOT, COJICM U OCHOBAaHUM B
CBETE TEOPUH DIEKTPOJIUTUUECKON quccormanuu. KpaTkue cBeieHHsi 0 HEBOJHBIX PaCTBOpaXx.
Ipaxmuueckas paboma. 2. Penienue sKCriepuMEHTaIbHBIX 3a7a4 10 TEME.
Pacuemmnvie 3a0ayu. PacueTsl 10 XUMUYECKUM YPAaBHEHUSIM, €CIU OJJHO U3 PEarupyroumx
BEIIECTB JJaHO B U30OBITKE.

Jlabopamopmuwie onvimei. 1. Pabora ¢ wunaukaropamu. 2. Peaknum oOMeHa MEXIy
pacTBOpaMH 3JEKTPOJUTOB. 3. PazneneHue OKpalleHHBIX BEHIECTB METOJIOM TOHKOCIONHOM
xpomarorpaduu. 4. XuMHUYECKHUE CBOMCTBA PACTBOPOB KUCIIOT, COJIEH M OCHOBaHUH. 5. ['maponus
pPacTBOpPOB COJIEH.

Pa3zgen 2. Di1eMeHTBI — HEMeTAJIbLI M UX BaKHele coeJuHeHus

O0masi xapakTepucTUKAa HEMeTAJLJI0B (3 1)

XUMUYEeCKUEe  dJIeMEHThl-HeMeTaiibl.  [lojo)keHHe  2JIIeMEHTOB  HEMETaUIOB B
[Tepuoamueckoit cucreme . 1. MenneneeBa. Hemerammmaeckue p-anmemeHThl. OcoOeHHOCTH
CTPOEHHUSI UX aTOMOB: oOmIMe 4epThl U pa3ianuus. OTHOCHTENbHAS AJIEKTPOOTPHUIATEIHHOCTb.
Crenenu OKHCJICHHA, BAJICHTHBIC COCTOSHHA aTOMOB HEMETAJIJIOB. 3aKOHOMepHOCTI/I U3MCHCHUA
3HAYEHUH 3TUX BEJIMYUH B MEPUOAAX U TPYMIAX NEPUOAMYECKON cucTeMbl. Tunuyabie GopMbl
BOJIOPOJHBIX M KHUCJIOPOJHBIX COCIMHEHUN HEMETAJIOB. PacrpocTpaHeHne HEMETANTUYECKUX
31eMeHTOoB B ipupoie. [IpocTeie BemecTBa-HemeTaibl. OcobeHHOCTH uX cTpoenus. dusnueckue
CBOICTBa (arperaTHoe COCTOSIHME, TeMIEpaTypa IUIaBJICHUS, KUIIEHUS, pACTBOPUMOCTb B BOJE).
[Tonstue amnorponuu. Amorpornus yriaepoaa, ¢ocdopa, cepbl. OOyCIOBIEHHOCTH CBONCTB
AJJIOTPOIIOB OCOOEHHOCTSIMU UX CTPOEHUS; IPUMEHEHUE aJlIIOTPOIIOB.

XHMMHMYECKHE CBOWCTBA IPOCTBIX  BEUIECTB-HEMETAUIOB. [Ipu4MHBI XUMHUYECKON
WHEPTHOCTH OJIarOPOJHBIX Ta30B, HU3KOM aKTUBHOCTH a30Ta, OKHUCIUTEIbHBIX CBOMCTB U
JBOMICTBEHHOIO  TIOBEJIEHUS CEphbl, a30Ta, yriepoja U KPEMHMSI B OKHUCIUTENbHO-
BOCCTAaHOBUTENBHBIX peakiusax. OOmye CBOWCTBA HEMETAUIOB W CHOCOOBI MX MOJYYEHHS.
Bonoponubie coenunenus HemerawioB. PopMbl BOJAOPOJIHBIX COEAMHEHUN. 3aKOHOMEPHOCTU
W3MEHEHHUs (PU3NYECKUX U XMMHUYECKUX CBOMCTB BOJOPOIHBIX COCTUHEHHI B 3aBUCHMOCTH OT
O0COOEHHOCTEH CTpPOEHUS aTOMOB 00pa3yloluX MX 3JeMeHTOB. CBOMCTBa BOJIHBIX PacTBOPOB
BOJIOPOJHBIX COEIMHEHUN HeMeTaioB. KHCIOTHO-OCHOBHAs XapaKTEpUCTUKA MX PacTBOPOB.
Bericiime kucnopoiHble coeiluHeHns: HemeTauioB. OKcubl U ruajpokcusl. VX cocras, ctpoeHue,
CBOMCTBA.

Bomopoa - posxkaaromuii Bogy u 3Hepruio (34)

Bonmopon B kocmoce. fnepubie peakuumun Ha CoinHue. Bomopon B 3eMHON mpupoe.
[Tomyuenue Bogoposa B 1aboparopuu. Bomopoa — XUMHUUECKHI 3JIEMEHT U MPOCTOE BEIIECTBO.
OHeprus CBsA3U B MOJIEKyJie Bogopoza. M3otonel Bonopoaa. dusnueckrne 1 XUMHUYECKUE CBOMCTBA
Bojoposia. Bogopon B OBP. Ilpumenenue Bomopona. IIpombllieHHOE MOJydeHrEe BOAOPOAA.
Boaopox — 3K0510rHuecKr YNCTOE TOIUIMBO; IEPCIEKTUBBI €r0 UCI0JIb30BaHus. OKCUA BOIOpOAa
— BOJA: COCTaB, NPOCTPAHCTBEHHOE CTPOEHHUE, BOJOPOJAHAS CBs3b. DU3MKO-XHMHUYECKUE
cBo¥icTBa BOJbI. M30TOMHBIN cocTaB BoJIbl. Tspkenas Boja M 0COOEHHOCTH ee cBOMCTB. [lepokcun
BOJIOPO/Ia: COCTaB, CTPOCHUE, CBOMCTBA, IPUMEHEHNE, TEpOKCU Bogopoaa B OBP.

TI'anorensl (4 4)

["amorensl — XUMUYECKHE 3JIEMEHTHI U MpOCThie BemlecTBa. CTpoeHrne aTOMOB rajlOT€HOB.
Haxoxnenune ranoreHoB B mnpupoge. Dusnueckne M XUMHUYECKHE CBOWMCTBA TajOT€HOB.
[Tosrydenue xyiopa ¥ XJIOPOBOAOPO/A B J1a0OPAaTOPUU U MPOMBIIIIEHHOCTU. XJIOPOBOJOPOIHAS
KHUCJIOTa U €€ CBOMCTBA. XJIOPHUJIBI — COJIA  XJIOPOBOAOPOJHON KUCIOTBI.

IMoarpynmna kuciaopoaa u ee THIHYHbIE NpeAcTaBUTEH (6 1)

OOm1ast XapaKTepUCTUKA 3JEMEHTOB MOATPYIIBI KUCIOPOAA. 3aKOHOMEpPHbIE M3MEHEHHS B
noarpynmne. PuU3NYECKHE M XMMHYECKHE CBOMCTBA XaJIbKOT€HOB — IIPOCTBIX BEILECTB.
XanbKOTeHUIbI, XapaKTep HX BOJHBIX PacTBOPOB. buosjoruueckue (QyHKIUU XaIbKOT€HOB.



Kucnopon u o301. KpyrosopoT kuciopoja B npupoje. Cepa kak IpocToe BEMECTBO. AJUIOTPOIHUS
cepsrl. [lepexon amnoTponHbix GopM apyr B apyra. XUMUYECKHUE CBOWCTBA cephl. [IpuMeHeHune
cepbl. CepoBomopos, cTpoeHue, Gu3nyecKue M XHMMUYEeCKHe CBoicTBa. BoccTaHoBurenbHbIE
CBOIiCTBa cepoBoiopoaa. KauecTBeHHas peakiust Ha cepoBOAOPOA U cynbhuabl. CepoBoAopoa U
cyneduael B mpupoae. BoszneiicTBue cepoBogopona Ha oOpraHu3Mm yenoBeka. llomyuenue
cepoBojiopoaa B yraboparopuun. Kucnoponconepxkame coeaunenusi cepbl. Oxcun cepsl (IV).
Cepuucras kucnota. Coctas, CTpoeHHE, CBOMCTBA. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA
KHUCIIOpOJIcoAepxKanux coeauHeHut cepol (IV).

Cynbdurel. ['mapocynbdurel. KauecTBeHHas peakiius Ha CEPHHUCTYIO KUCIOTY U €€ COJH.
[Tpumenenue kucnopoacoaepx ammx coeaguaenuid cepel (IV). Oxcun cepor (VI), cocras,
crtpoenue, cpoiictBa. Ilomyuenne okcuma cepol (VI). CepHas kucnora, cocTaB, CTpPOEHHUE,
¢usnueckue cBoiictBa. OcoOeHHOCTH €€ pPAacTBOpPeHHsT B BojAe. XHUMHUYECKHE CBOICTBa
pa30aBlieHHOW M KOHUEHTPUPOBAHHOW CEPHOM KHUCIOTHI. OKHCIUTENbHBIE CBOMCTBA CEPHOMU
kucnoTel. KauecTBenHas peakuus Ha cynbhar-uoH. [IlpuMenenue cepHoil KUCIOTHI.

KpyroBoport cepsbl B pupoie. IKOI0rHuecKre mpooiieMbl, CBI3aHHBIE C KUCIOPOICOAECPKALIUMU
COCTMHCHUSIMU CEPBHI.

Honrpynna a30Ta U €€ TUIIHYHBIC IIPEACTABUTEIIN (6 ‘l)

OO6mrast xapakTepUCTHKAa S3JEMEHTOB MOArpynmnbel a3zora. CBOMCTBAa MPOCTHIX BEIIECTB
3JIEMEHTOB MOJArPYMIbI a30Ta. BaxkHelire BOJOPOIHbIE U KUCIOPOIHbIE COSAMHEHUS SJIEMEHTOB
MOArPYIIIbI a30Ta, WX 3aKOHOMEpPHBbIE HW3MEHEHUsA. VICTOpUS OTKpBITUS W HCCIEI0BaHUA
3JIEMEHTOB MOJATPYMIbI a30Ta. A30T KaK 3JIEMEHT M KakK IMPOCTOE BEUIECTBO. XUMHYECKHUE
cBoicTBa a30Ta. AMMuak. CTpoeHue, CBOMCTBA, BOJIOPO/IHAS CBS3h MEXKIY MOJIEKYJIaMU aMMHUaKa.
Mexanusm oOpa3oBaHuss HoHa aMMoHHUsA. Cojlu aMMOHHUS, WX XHMHYECKHE CBOMCTBA.
KauecTBennas peakuusa Ha HOH aMMOHUs. [[pumMenenne amMuaka u cojaeid aMMOHUS.

Oxkcupapl azota. Ctpoenue okcuna azora (1), oxcuna azorta (IV). dusnueckue u XUMHUYECKHE
cBoiictBa okcuaoB azota (II), (IV). A3otHas kucnora, e€ coctaB u crpoenue. Ousuveckue u
XUMUYECKHE CBOWCTBA a30THOM KHUCIOTHL. OKHCIUTENbHBIE CBOMCTBA a30THOM KHCIIOTHI.
CocraBiieHHE ypaBHEHUI peaklMil B3auMOACHCTBUS a30THOM KHUCIIOTHI ¢ METAJIaMU METOJIOM
aneKTpoHHOro Oananca. Coau a30THOM KMCIIOTh — HUTpaThl. KauecTBeHHas peakiiys Ha a30THYIO
KHUCIIOTY U €€ conu. [lomyueHnne u npuMeHeHne a30THOM KHUCIIOTHI U €€ coneil. KpyroBopot azora
B nipupojie. Docdop Kak 371eMeHT U Kak PoCcToe BemiecTBo. Aytorponus ¢pochopa. Puzndeckue
U xumuueckue cBoiictBa (ocdopa. Ilpumenenue ¢docdopa. Bomopoanbie M KUCIOPOIHBIC
coenurenus pocdopa, ux croiicrBa. PocdopHas kuciaora u e€ conu. KauecrBeHHast peakius Ha
docar-uon. Kpyrosopor docdopa B mpupoze.
IToarpynmna yraepona (8 1)

OO01mas xapakTepUCTHKA HIEMEHTOB TOITPYIIIBI yriepoaa. DIeKTPOHHOE CTPOSHUE aTOMOB
AIIEMEHTOB MOJTrPYNIbl yIIEpoaa, WX PACIPOCTPaHEHHE B MHpUpoJie. YTIEpoA Kak IMpPOCTOoe
BelecTBO. AJutoTponwusi yriepoja: anMmas, rpadur, dymnepensl. AncopOmus. XuMHUYECKHe
cBoiicTBa yriepona. Kucnopoanele coeauHenus yriepoaa. OKCUIbI yriepoaa, CTPOCHHE,
CBOICTBa, MOJy4YeHUe. YTolIbHas KucloTa U e€ conu. KauecTBeHHast peakiivs Ha KapOoHAT-HOH.

Kpemuuii u ero cpoiictBa. Kucnopoguele coenvHeHuss KpeMHus: okcuj kpemHus (IV).
KpemHueBas kuciora, cocTaB, CTpoeHue, cBorcTBa. Cunnkarel. CHIIMKaTHas: TPOMBIIUIEHHOCTb.
KpaTkue cBeneHus 0 cTeKiie, KEpaMHKE, LIEMEHTE.

Hemoncmpayuu. 1. OOpa3npl NPOCTHIX BEIIECTB-HEMETAJUIOB W HX COEAMHEHHWH. 2.
Komneknus npocTsix BeniecTB-raioreHoB 3. [lomydyenue o30Ha.

Jlabopamopnvie onvimol. 1. O3HaKOMIIEHHE ¢ 00pa3llaMu CEPbI U € IPUPOIHBIX COSTUHEHUH.
2. O3HakomIIeHHE ¢ 00pa3laMu COoeauHEHUN rajmoreHoB. 3. [lomyueHue miacTUYecKkou cepbl U
n3yuyeHue e cBOUCTB. 4. [lonyueHune CepHUCTOro ra3a 1 ucciae0BaHue ero cBOMCTB. 5. [lonyuenue
YIJIEKUCIIOTO ra3a U U3y4YeHue ero cBoMcTB 6. KauecTBeHHbIE peaKMi Ha aHUOHBI KUCIIOT.



[Tpaktuueckue pabotel. 3. IlomydeHune BomOpoONa W H3YYCHHE €r0 CBOMCTB. 4,
Pemenne skciepuMeHTANBHBIX 3a1a4 110 TeMe «l'anmorensi».5. [lomyyeHre aMmmuaka ¥ U3y4eHUE
ero ceoiicts. 6. IlomyuyeHue yriiekucinoro raza u U3y4eHue ero CBOMUCTB.
Pacuemnvie 3a0auu. 1. Berauciaenne maccel Wi 00beMa MPOIYKTa PEaKLUU 110 U3BECTHOM
Macce Win 00beMy HCXOAHOTO BELIECTBA, COAEPIKAILETO IPUMECH.
Pasnen 3. Mertajuibl

OO0mue cBoiicTBa MeTaNJIOB (4 1)

[Tonoxxenne MeTamaoB B HepHoauyeckoi cucreme. OCOOEHHOCTH CTPOCHHS aTOMOB
METaJUIOB: S-, P- H d- 2JeMEHTOB. 3HAYCHHE DHEPrUU HOHW3AIMHU. MeTrauinueckas CBs3b.
Kpucrannuueckue pemérku. Ooumme u cnenuduyeckne Gunueckue cBoictsa MetauioB. Oomue
XMMHYECKUE CBOMCTBA METAUIOB. JIEKTPOXMMHYECKUI psJ  HANPSDKCHUS  METaJUIOB.
Hcnonp3oBanme SJICKTPOXUMUYCCKOTIO psdaa HaAIIPAKCHHUA MCTAJUIOB IIPH  BBIIIOJIHCHUU
CaMOCTOSITENIBHBIX paboT. OOmme cBeneHUs O ciulaBax. [IOHATHE O KOPPO3MH METAaJIOB.
Koppo3usi MetanioB — OOLICIIAHETAPHBI T€OXMMUYECKUI MpPOILECC; BUAbI KOPPO3UH —
XUMHYECKas! U AIEKTPOXUMHYECKAs U CHOCOOBI 3aIUTHI OT HeE.

MeTaibl IVIABHBIX M MOO0YHBIX nOArpynm (8 4)

Mertaiubl — anemenThl [A-, [IA-rpynn. CTpoeHue aToMOB XMMHUUYECKUX 3JIEeMEHTOB [A- u
IIA-rpynmn, ux cpaBHUTENbHAs XapakTepuctuka. dusnueckue 1 XUMUYECKUE CBOMCTBA MIPOCTHIX
BEILECTB, OKCHJIOB U TUJPOKCUIOB, cojiei. [IpuMeHeHHe MIeNOoUHbIX U MIETOYHO3EMENIbHBIX
METaJIJIOB. 3aKOHOMEPHOCTH PAaCIpOCTPAHEHUS ILIEJIOYHBIX U IIENOYHO3EMEIbHBIX METAUIOB B
IpHUpoJe, UX MOoTydeHre. MuHepalibl Kalbllus, UX COCTaB, CBOMCTBA, O0OJACTH MPAKTHYECKOTO
npuMeHeHus. JKEcTkocTh BOJbl U criocoObl €€ ycrpaneHus. Ponb meramioB [A- u IIA-rpynn B
JKUBOW TpUpoAe. ATIOMHMHHMI: XMMHYECKHH 3JEMEHT, MpOCcToe BemecTtBo. dusnueckue u
XuMHuueckue cpoiictBa. Pacnpocrpanenue B mpupone. OcHoBHble MuHepaisbl. [IpuMenenue B
COBPEMEHHOI TexHMKEe. BakHelnne COEIMHEHUS aIIOMHUHHSA: OKCUABI M THAPOKCHUIBI;
am(oTepHBIi xapakTtep ux cBoMcTB. Mertamibl IVA-rpynmnsl — p-aneMeHTbl. CBUHEI U 0JI0BO:
CTPOEHHE aTOMOB, (PU3UKO-XMMHYECKHE CBOMCTBA MPOCTBIX BEIIECTB; OKCHUIBI M THUAPOKCHU]IBI
0JIOBa U cBUHIIA. MIcTOpUUYECKU OYEPK O MPUMEHEHUH 3THX METAJUIOB. TOKCHYHOCTH CBUHIIA U
€ro COCIMHEHUH, OCHOBHBIE HCTOYHUKM 3arpsi3HEHUs HMHU OKpyXkatouie cpeasl. XKeneso,
MapraHel], XpoM Kak npejactaButesnu d-anemMeHToB. CTpoeHHE aTOMOB, CBOMCTBA XMMHYECKHX
aneMeHTOB. JKene30 Kak npocroe BemiecTBo. Pusznueckue M xumuueckue cpoicrsa. Cocras,
OCOOEHHOCTH CBOICTB M NMPUMEHEHHE UyTyHa M CTalM Kak Ba)XKHEWIIUX CIUIaBOB keneza. O
croco0ax XMMHUYECKOM aHTHKOPPO3UIHOM 3aluThl CIUIaBOB jkene3a. KpaTkue cBeneHUs o
BaXHEHIIINX COEIMHEHUSAX METAIOB (OKCUIBI M THAPOKCHU/IBI), UX TOBEIEHNUE B OKUCIUTEIBHO-
BOCCTAHOBUTENbHBIX peaknusax. Coequnenus xenesa — Fe?* Fe®™ KauecTBeHHbIE peakiuu Ha
MOHBI Kene3a. bruonornueckas posib METAIIIOB.

Jlabopamopnvie onvimul. 1. PaccMoTpeHne 00pa3loB METaIOB, UX COJIEH M MPUPOIHBIX
coenHEeHMH. 2. B3anMoeiicTBrue MeTallsioB ¢ pacTBopamu coiieid. 3. O3HakoMIIeHHEe ¢ 00pa3aMu
CIUIaBOB (KoJuteKuuu «MeTamuibl U cijiaBbl»). 4. O3HaKOMIIEHHE C 00pa3laMu HPUPOIHBIX
coeMMHEHUN Kaibiusa. 5. O3HakoMJeHHWE C oOpasllaMH allOMHUHHSI W €ro CIUTaBoB. O.
O3HakomiieHHe ¢ 00pa3zlamMu 4yryHa u ctainu. 7. CBoicTBa enkux mmesnodei. 8. CBoiicTBa OKCHI0B
Y TUPOKCHUOB AIFOMUHUS, 0JI0Ba, CBUHIIA. 9. [lomydeHnne u uccnenqoBanme CBOMCTB TMAPOKCHIOB
xkene3a (II) u xenesa (III). 10. KauecTBeHHbIe peakiiii Ha WOHBI kene3a. llpakThueckas
pabota. 7. Pemenue skciepuMeHTaIbHBIX 3a/1a4 110 TeMe «MeTasulbl U UX COSIUHEHUSI.

Pasnen 4. O6uiue cBeeHust 00 OpraHNYecKNX COeJMHECHUAX

Yraesonopoasl (4 1)

ITepBoHavanbHbIE CBEIEHUS O CTPOEHUU OPraHUYECKUX BemecTB. HekoTopele nonoxxeHns u
posib Teopun A. M. BytiiepoBa B pa3BuTUM 3TON Hayku. [IoHATHE O TOMOJOTUM U U30MEPHH.
OcHOBHBIE KJIaCChl YIJIEBOAOPOJOB. AJIKaHBI. DJIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHUE
IpelelbHbIX  YIIIEBOAOPOJAOB  (ankaHoB). M3omepuss u  HOMEHKJIATypa MpenelbHBIX



yrieBoopoaoB. DU3MYECKHEe W XUMUYECKHE CBOWCTBA ankaHOB. CMOCOOHOCTH aJIKaHOB K
peaKL[I/II/I 3aMCUICHUS U I/I3OM€pI/I3aLII/II/I.

HenpenenbHble yrieBogopoabl — aJKEHbl U alKHMHBI. ODJIEKTPOHHOE M INPOCTPAHCTBEHHOE
CTPOCHHE AJIKCHOB U AJIKUHOB. ['omMonorudeckuil psn ankeHo. Homenknartypa. ®dusnueckue n
XMMHUYECKHE CBOicTBa aikeHOB. CIOCOOHOCTh aJKEHOB K pEaKIUH TPHCOCIAUHEHHS U
noguMepusanuu. [IoHATHE O NOJUMMEPHBIX XMMHUYECKMX COCIMHEHUSAX: MOHOMED, IOJIMMED,
creneHb noiaumepusauuu. [lonmuatuneH. AJNKHMHBI, HOMEHKJIATypa, cBoicTBa. lluknnueckue
YTIIEBOIOPOABI.

Pacnpoctpanenue yriaeBogopozoB B npupozae. CocraB HepTH M XapaKTepUCTUKA OCHOBHBIX
IPOJIYKTOB, TIOJTYYaeMbIX U3 HE(TH.

Kucaopoacoaep:kamue oprannyeckue coeinHeHus (2 4)

Kucnopoacoaepxamue opranndeckue coequHenus. [lonsarue o GyHKINOHATIBHOM TpyIIIE.
['omonoruyeckue psiibl COMPTOB M KapOOHOBBIX KUCIOT. OOume (opMyibl KIacCcoB ITHX
coenHeHUN. DU3MOJIIOTMYECKOe ACHMCTBHE CHUPTOB HAa OpraHu3M. XHMHYECKHE CBOMCTBA
CIIUPTOB: FOPEHUE, TUAPOraJIOreHUpOBaHue, neruaparanus. [IoHsaTre 0 MHOroaTOMHBIX CIIUPTax
(rmuauepun). O0mue cBoiicTBa KapOOHOBBIX KUCIOT. Peakuus srepudukanmu.

Buosoruyeckn Ba:xkHble OpraHuyeckue coeMHeHus ((KUpPbI, yIJ1eBoabl, 0eakn) (2 4)

buonornveckn BakKHbIE COCOUHEHMSA. XHMHS W TIHINA: JKUPBI, OCNKH, YIJIEBOIBI —
BaXHEHILINE COCTABHBIE YAaCTU IMUIIECBOIO PAlMOHA YEJIOBEKA U KUBOTHBIX. CBOMCTBA KUPOB U
yriaeBoAoB. Poib GeNKoB B MpupoIe M NX XUMHUYECKUE CBOMCTBA: THAPOIIN3, ICHATYPALIHUSI.

Pazgen S. Xumus u :Ku3Hb
YenoBek B Mupe Beuiectn (2 4)

INNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA NNPOI'PAMMBI 10 XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIC pe3yJibTaTbl OCBOCHUA MPOrpaMMbl OCHOBHOI'O O6H.I€FO 06p330BaHI/I}I
JOCTHUTarOTCA B XOA€ O6y‘l€HPIS[ XHUMHUHU B €IUHCTBE y‘-IC6HOI71 1 BOCIIMTATCIbHOMN JACATCIBHOCTU B
COOTBCTCTBHUH C TpaAUIIUOHHBIMHA pOCCHfICKHMPI CONUOKYJIbTYPHBIMHA u AYXOBHO-
HPAaBCTBCHHBIMU IECHHOCTAMU, IMPUHATBIMU B O6H.[€CTB€ InpaBujIiaMl U HOpMaMMU IOBCJACHUS U
CHOCO6CTBYI'OT nmponeccaM CaMOIIO3HAHUA, CaMOPA3BUTHUA U COLIUATIU3 Al 06yqalomnxc;1.

JImaHOCTHBIE PE3YIbTATBl OTPAXKAIOT TOTOBHOCTH O6yan-OHII/IXC$I PYKOBOACTBOBATHCA
CHUCTEMOM ITO3UTHUBHBIX HOCHHOCTHBIX OpI/IeHTaHI/Iﬁ U paClIUPCHUC OIIbITa ACATCIBHOCTU Ha ee
OCHOBE, B TOM YHCJIC B HaCTU:

1) NaTPHOTHYECKOTO BOCTTUTAHUSI:

[IEHHOCTHOTO OTHOIIIEHUS K OTEYECTBEHHOMY KYJIBbTYPHOMY, HCTOPUIECKOMY M HAYTHOMY
HACJI/INI0, TIOHMMaHMs 3HAYeHUs XMMHUYECKOM HAyKH B HKH3HM COBPEMEHHOTO OOILEeCTBa,
CTIIOCOOHOCTH BIIAJIETh TOCTOBEPHOW MH(OpMAIMEH O MEPEAOBHIX TOCTHKECHUSX W OTKPBITHIX
MHPOBOM M OTEYECTBEHHOH XHMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOWCTBE
MHpa 1 0011ecTBa;

2) rpaKIaHCKOT0 BOCTIMTAHUS:



IIPEICTABICHUS O COLMAIbHBIX HOPMAax M NPAaBWIAX MEXKIMYHOCTHBIX OTHOLICHUM B
KOJIJICKTHBE, KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJE3HOH, y4eOHO-
UCCIIEI0BATEIbCKON, TBOPUYECKOHN U APYruX BHJIAX JEATEIbHOCTH, TOTOBHOCTH K pa3HOOOpa3HOM
COBMECTHOM JIeITEIbHOCTH TMPH BBIMOJHEHUH y4eOHBIX, MTO3HABATENBHBIX 3a/1a4, BBITOJHECHUU
XUMHUYECKHX SKCIIEPUMEHTOB, CO3/1aHUM YYEOHBIX IIPOEKTOB, CTPEMJICHHS K B3aMMOIIOHUMAHUIO
U B3aMMOIIOMOIIM B TPOLIECCE 3TOM y4yeOHOHW AEATENbHOCTH, TOTOBHOCTH OIEHHBATH CBOE
IIOBEJICHUE U ITOCTYIIKA CBOMX TOBApHILEH C TO3UIUU HPABCTBEHHBIX U IIPABOBBIX HOPM € YYETOM
OCO3HaHUs MTOCIIEICTBUM ITIOCTYIIKOB;

3) LHCHHOCTH HAYYHOI'O ITO3HAHUSA

MHPOBO33PEHUYECKHE  MPEACTABICHUS O  BEIIECTBE MW  XHMHYECKOM  peakivi,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HAyKHM W COCTABIIAIOIINE OCHOBY JUIS
IMOHUMaHHs CYIITHOCTHU HaquOﬁ KapTUHBI MUpPaA, IPCACTABIICHUSA 00 OCHOBHBIX 3aKOHOMCPHOCTSX
pa3BUTHUS MPUPOJIbI, B3AUMOCBA3SIX YEIIOBEKa C MPUPOTHON CPEIOi, O POJIU XUMHUU B MO3HAHUU
ATUX 3aKOHOMEPHOCTEN;

MI0O3HABATEJIbHbIE MOTHUBBI, HAIPABJICHHbIE HA IMOJYYEHUE HOBBIX 3HAHUM 1O XHUMHH,
HEOOXOIUMBIE Ui OOBSCHEHHS HAOJIOJaeMbIX IPOIECCOB U SIBJICHUH, I0O3HABATEIILHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KyJIbTYpPbl, B TOM YHCIIE HABBIKOB CAMOCTOSITENIbHOIN pabOThI
C Y4eOHBIMU TEKCTaMH, CIPABOYHOM JIUTEPATypOH, JOCTYIHBIMU TEXHUYECKUMH CPEACTBAMU
MH(OPMALIMOHHBIX TEXHOJIOTHUH;

MHTEpEC K OOYYCHHIO U TMO3HAHUIO, JIF0OO3HATEIBHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
caM000pa30BaHUI0, IPOSKTHOW M HMCCIEAOBATEIBCKON JIEATEIBHOCTH, K OCO3HAHHOMY BEIOODY
HAINPaBIEHHOCTU U YPOBHS 00yUYEHUS B AajbHEHIIEM;

4) popMupoBaHHUsI KYJIbTYPHI 310POBbSI:

OCO3HAHUE IIEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO, YCTAHOBKU
Ha 370pOBBI 00pa3 >KU3HU, OCO3HAHUE TMOCIEACTBUN M HENPUSITHE BPEIHBIX MPUBBIYCK
(ymoTpeOneHus ankorofis, HApKOTHUKOB, KypeHHUs), HEOOXOAMMOCTH COOJIIOACHUS TPaBUII
0e30MacHOCTH MPHU O0PAIEHUH C XUMUYECKIUMH BEIIECTBAMU B OBITY U peaibHOU KU3HU;

5) TpyaoBoro BocnuTaHusi:

UHTEpEC K NMPaKTHUECKOMY U3YyUEHHIO Mpodeccuil U TpyJa pa3IMuHoOro poja, yBaKeHUe K
TPYZy U pe3yJIbTaTaM TPYAOBOU IE€ATEIBHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS PEIMETHBIX
3HaHUH 10 XUMHHM, OCO3HAHHBIA BBIOOP WHIUBUAYATBbHONH TPAEKTOPUHU MPOAOIKEHUS
o0pa3oBaHusl ¢ Y4E€TOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTHM K XMMHH, OOIIECTBEHHBIX
UHTEPECOB W TOTPEeOHOCTEH, YCHEIHOW MpOopecCHOHATBbHONW MAEATENbHOCTH W Pa3BUTHUSA
HEOOXOJUMBIX YMEHUH, TOTOBHOCTh aJalTUPOBATHCS B PO(GECCHOHATIBHON CPeIE;

6) 3K0JI0rMYeCcKOr0 BOCIIHTAHHUS:

HKOJIOTMUYECKHU IEIeCO00pa3HOe OTHOIICHHE K MPUPOJE KaK UCTOYHHUKY JKU3HH Ha 3emIle,
OCHOBe €€ CYIECTBOBAHUS, MOHUMAHUE IICHHOCTH 3JJ0POBOrO0 M 0Oe30macHOro odpasa »KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3NYECKOMY U TICHUXHYECKOMY 30pPOBBIO,
OCO3HAHUWE IIEHHOCTH COOJIOJICHHUS TIPAaBHII O€30MacHOTO TTOBEAEHUS TP padOTe C BEIIECTBAMH,
a TAaK)Ke B CUTyalUsIX, YIPOXKAIOIIUX 310POBbIO U JKU3HU JIIOJCH;



CIIOCOOHOCTH MPUMEHSThH 3HAHUS, [TOJIy4aeMble TPH U3YUYEHUH XUMHH, JUIA PEeLIeHUs 3aad,
CBSI3AHHBIX C OKPYXAIOLIEH IPUPOJHON CPEAOM, JISI MOBBILIEHUS YPOBHS SKOJIOTHYECKOU
KyJbTYPbl, OCO3HAHUS INI00ATBHOTO XapakTepa SKOJOTHYECKHX MPOoOJIeM U MyTel MX pelieHus
MOCPEACTBOM METOJOB XMMHH, IKOJIOTHUYECKOTO MBILIJICHHS, YMEHUSI PYKOBOACTBOBATHCA UM B
[IO3HABATEJIbHOW, KOMMYHUKATUBHON M COLMAJIBLHON NPAKTUKE.

METAIIPEJMETHBIE PE3YJIbTATBI

B cocraBe MmeranpeaMETHBIX pPE3yJIbTATOB BBIICISIOT 3HAUMMbIE s (HOPMHUPOBAHUS
MHUPOBO33PEHUST OOILIEHAYYHbIE TOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUNOTE3a, (HakT, cucrema,
MIPOLIECC, SKCIEPUMEHT U JPYTroe.), KOTOPbIE HUCIOJIb3YIOTCA B €CTECTBEHHO-HAYUYHBIX YUEOHBIX
IpeaMeTax U MO3BOJISIOT HA OCHOBE 3HAHUN U3 ATUX MPEAMETOB (hOPMUPOBATH MPEICTaBICHUE O
LEJIOCTHOW HAy4YyHOW KapTHMHE MUpa, U yHHMBEpCalbHble Yy4eOHbIe NEHCTBUS (II03HaBaTEIbHbIE,
KOMMYHUKATHBHBIE, PETYJISTUBHBIC), KOTOpbIe O0ECreunBaroT (OPMHPOBAHNWE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHOM IeSATEIbHOCTH.

ITo3HaBaTeIbHbIE YHuBEpPCAJIbHBLIC yqeﬁnble JecTBUA

ba3oBble joruueckue }IeﬁCTBHﬂ: YMCHUA UCIIOJIb30BATh HpI/IéMI)I JJOTUYCCKOT'O MBIIIJICHUA
IIpu OCBOCHUU 3HAHUU: pacCKpbIBaTb CMbICIT XUMHUYCCKHUX TTOHATHH (BBI,Z[GJ'IHTB HX XapaKTCPHbIC
IMPU3HAKH, YCTAHABJIMWBATH B3aMMOCBA3b C JAPYTHMMU HOHHTI/I?IMI/I), HCIIOJIBb30BAaTh ITIOHATHA JJIA
00BACHEHHS OTACJIBHBIX q)aKTOB n HBHGHHﬁ, BH6I/Ip8.TB OCHOBAaHHA W KPUTCpUH JIA
Knaccmbnxaunu XHUMHUYCCKUX BCHICCTB W XHUMHYCCKHX peaxunﬁ, YCTaHaBJIMBATb HNPHUYHUHHO-
CJIICACTBCHHBIC CBA3U MCKIAY 00BbEeKTaMHU HU3YyUCHUA, CTPOUTH JIOTHUYCCKUC PACCYKIACHUA
(I/IH[[}IKTI/IBHI)IG, ACAYKTUBHBIC, 110 aHaJIOFI/II/I), J€J1aTh BBIBOJIbI U 3aKJIFOUCHU S,

YMEHHE MPUMEHATh B IPOLECCE MO3HAHUS MOHATHS (MIPEAMETHbIE U METallpeJMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOJIb3yeMble B XHMMHHU, NMPEOOpPa30OBBIBATH IIHPOKO
INPUMEHSIEMbIE B XUMHUU MOJIEJIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHUYecKkass (GopMysla M YypaBHEHHE XHMHYECKOH peaklUud — NpU pelIeHUH YydeOHO-
IIO3HABATENIBHBIX 3a/1a4, C Yy4Y€TOM O3THUX MOJENbHBIX IPEJCTaBICHUN BBIABILTH U
XapaKTepu30BaTh CYIIECTBEHHbIE MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHUYECKUX BELIECTB U
XUMHUYECKUX DPEAKIMH, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIIEACTBEHHbIE CBSI3U U
IIPOTUBOPEYUS B U3YUYAEMBIX IIPOLIECCAX U SBJICHUSIX.

ba3oBble uccienoBare/bCKue AeHCTBHA. YMEHUE HCIIOJIb30BaTh [IOCTABJICHHBIEC BOIIPOCHI
B KaueCTBE MHCTPYMEHTA MMO3HAHMS, a TAK)KE B KAUECTBE OCHOBBI 11l (POPMUPOBAHUS THIIOTE3bI
10 IPOBEPKE NMPABUIIBHOCTH BBICKA3BIBAEMBIX CYKJICHHI;

npuoOpeTeHne OmbITa MO IUJIAHWPOBAHUIO, OPTaHU3AIMH W TIPOBEJCHUI0 YUYCHHUECKHUX
HKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJ0OM IPOIlecca, CAMOCTOSTENILHO MTPOTHO3UPOBATH €TI0
pe3yibTaT, (HopMyIupoBaTh OOOOIIEHUS W BBIBOJABI MO pe3yJbTaTaM MPOBEAEHHOTO OIBITA,
WCCJICTOBAHMSI, COCTABIISATh OTUET O IPOJIENaHHOM paboTe.

PabGora ¢ undopmanmeii:

yMeHHEe BbIOUpaTh, aHAIM3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIMIO PA3INYHBIX BUOB
U GOpM MPEACTABICHUS, OTYYaeMYI0 U3 pa3HbIX HCTOYHUKOB (HAy4YHO-TIOMYJISIpHAs TUTepaTypa
XMUMHYECKOT'0 COZIEpIKaHUs, CIIPaBOYHbIE T0COOUs, pecypchbl IHTepHeTa), KpUTUYECKH OLICHUBATh
IPOTHBOPEUYMBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;



YMEHHUE MPUMEHSThH Pa3JIMYHbIC METOJBI U 3alIPOCHI MPU MOUCKE U 0TOOpe MH(MOPMAIHH H
COOTBETCTBYIOIINX JIAHHBIX, HECOOXOUMBIX JIJISl BBIMIOJTHEHHS YI€OHBIX U MIO3HABATEIBHBIX 33724
OIPENEeIEHHOTO THUIA, MPHOOPETCHHE OIbiTa B 00JacTH HUCIOJIBb30BaHUS WH(POPMALUOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIaJICHUE KYJIbTYPOU aKTUBHOTO HMCIIOJIb30BAHMS PA3TMUHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpPATh ONTHUMAIBHYIO (OpMy Tpe/cTaBICHUS
uH(pOpMAIllMKM W WJUTIOCTPUPOBATH pEIIaeMble 3a/1a4ll HECIOXHBIMA CXEMaMH, TUarpaMMaMu,
IpyruMu (popmamu rpa@uKku U UX KOMOUHAIUSIMU;

yMEHHE HCIOJb30BaTh M aHAIM3UPOBATh B IMpollecce YUeOHONW M UCCIIe0BATEIbCKOM
JEeSTEIIbHOCTH HH(POPMAIINIO O BIUSHUU TIPOMBIIUICHHOCTH, CETLCKOTO X0351CTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPY KAIOIe MPUPOIHON CPEeIbl.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

YMEHMs 3a/laBaTh BOINpPOCHl (B XO0jA€ Auajgora M (Wiau) IJUCKYCCHM) IO CYIIECTBY
oOcyxmaeMol TeMmbl, (HOPMYJIUPOBaTh CBOM HPEJIOKEHUS] OTHOCUTENIBHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHUS TIPEICTABIIATH IMOJYYCHHBIE PE3YIbTaThl TO3HABATEIIFHON JEATCILHOCTH B YCTHBIX
U TMHCHhMEHHBIX TEKCTaX; [eJIaTh MPE3CHTAIUI0 PE3YJIbTATOB BBIMOJHEHHS XHMHUYECKOTO
IKCIIEPUMEHTa (JIA0OPATOPHOTO OIBITA, JTAOOPATOPHOH pPabOTHI IO WCCICAOBAHUIO CBOWCTB
BEIIECTB, y4eOHOTO MPOEKTA);

YMEHHUSI Y4eOHOIO COTPYJHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOW MO3HABATECIBHOU W
HCCIIEIOBATEIBCKON JICATEIBHOCTH TIPH PEIICHHH BO3HHUKAIOIIMX MPOoOJeM Ha OCHOBE ydéra
o0IIMX MHTEPECOB W COTJIacOBaHMs MO3UIUH (0OCyXJneHHs, 0OMEH MHEHHUSIMH, «MO3TOBBIE
HITYPMBD», KOOPAWHAIMS COBMECTHBIX JICWCTBUMN, ONPEICIICHIE KPUTSPHUEB 10 OIICHKE KadyecTBa
BBITIOJTHEHHON PaOOTHI U IPyTHE).

PerJIHTI/IBHbIe YHUBEpPCAJIbHBIEC yqeﬁm)le JelcTBUA:

YMEHHUE CAMOCTOSITEBHO OINPENEATh e ACATEIbHOCTH, TIIAHUPOBATh, OCYIIECTBISATD,
KOHTPOJIMPOBaTh W TMPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JIEATEIHHOCTh, BBIOMPATH
HanOosiee 2 (HeKTUBHBIE CTTOCOOBI PEIICHUS YIECOHBIX U TTO3HABATEIBHBIX 33]1a4, CAMOCTOSITEIIbHO
COCTaBJIATH WJIK KOPPEKTUPOBATH MPEIIOKEHHBIN AITOPUTM IEVCTBUM ITPU BBIIIOJHEHUY 3aJaHUN
C y4€TOM TIOJIy4EHHUs] HOBBIX 3HAHUN 00 HM3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIIUsX,
OLICHUBATh COOTBETCTBUE IOJIYUYEHHOTO PE3YJIbTaTa 3asBJICHHON LEIU, YMEHUE UCIIOJIb30BaTh U
AQHAJIM3UPOBATh KOHTEKCTHI, MMPEIJIaraeMbl€ B YCIIOBUM 3aTaHUI.

NHNPEIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3yJbTATOB IO OCBOCHUIO 00S3aTEIBHOTO COJEpIKAHUS,
YCTaHOBJIEHHOT'O JaHHOM (enepanpHOil paboueil mporpaMMoi, BBIIEISIOT: OCBOEHHbBIE
o0ydJaromMMUCs Hay4dHble 3HAHUS, YMEHHS M CHOCOOBl JeWCTBUM, crenuduyeckue s
npeaMETHOW 00sacTi «XUMUS», BHIBI JIEITEIBHOCTH TIO TOJYYEHHI0O HOBOTO 3HAHUSA, €r0
MHTEPIIPETAINH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3IMUHBIX YUYEOHBIX U HOBBIX CUTYAIUIX

K xoniy oOydenust B 9 KJjiacce MpeAMETHbIE Pe3yJIbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YUAIONTUXCS YMECHHI:

e PACKpPBIBATH CMBICI OCHOBHBIX XMUMHUYECKHUX TMOHSTHI: XUMHUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, HOH, KaTHOH, aHUOH, TIPOCTOE BEIIECTBO, CIOKHOE BEIECTBO, BAJICHTHOCTb,



AEKTPOOTPHULIATENEHOCTD, CTENIEHb OKUCIICHUSI, XUMUYECKas PeaKIlisl, XUMUYECKas CBS3b,
TEIIOBOH 3(QEKT peakuuu, MOjb, MOJISIPHBIA OO0BEM, pPACTBOp, DIEKTPOJIUTHI,
HEDJIEKTPOJIUTHL, DIEKTPOJIUTHUECKAs AMCCOIMALMS, pPEaKIUH HOHHOro oOMeHa,
KaTaJln3aTop, XUMHYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTHMbIC pEaKIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHbBIE PEAKIIMU, OKUCIUTEIb, BOCCTAHOBUTENb, OKUCICHUE
U BOCCTAQHOBJICHHE, aJUIOTPOIUS, aM(OTEPHOCTh, XMUMHUYECKas CBS3b (KOBAJICHTHAs,
MOHHAsI, METaJUIMYecKas), KpHUcTajlinyeckash pemiérka, KOppo3us METaJUIoB, CILUIABBI,
CKOpPOCTb XUMHUYECKON peakLiy, IIpeAesIbHO AoryctuMas koHuenrpanus [1JIK Bemecrsa;
WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHUYECKHX IOHSATHH M TPUMEHSATH OSTH
HOHSITHS IIPU OITMCAHUM BELLECTB U UX MPEBPAILECHUN;

MCIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JUIsl COCTaBlIeHUs ()OPMYJI BEIIECTB U ypaBHEHUI
XUMHYECKUX PEAKIUM;

OTIpEeNATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX DJIEMEHTOB B COCIMHEHUSAX
Pa3IUYHOIO COCTaBa, MPUHAIICKHOCTh BEILECTB K ONpPENEIEHHOMY KJIAcCy COEIMHEHUN
no ¢opMynaM, BUJ XUMHYECKOH CBA3M (KOBAJCHTHAs, WOHHAs, METaJUIMYecKas) B
HEOPraHMYECKUX COCAMHEHUSX, 3aps]l HOHA 10 XUMUYECKOH (popMyIie, XapaKTep Cpelibl B
BOJHBIX PACTBOpPAX HEOPraHWYECKUX COCTUHEHHH, THIN KPUCTAIIMYECKON peréTKu
KOHKPETHOI'O BELIECTBA;

packpbiBaTh cMbich [lepuoanueckoro 3akona JI. . MenneneeBa u 1IeMOHCTPUPOBATH €TI0
NOHMMaHME: OINMKCHIBATh W XapaKTepHU30BaTh TaOimuHyo ¢opmy Ilepuogmuaeckoit
CUCTEMbI XUMUYECKHUX 3JIEMEHTOB: Pa3INuaTh MOHATHUS «TJIaBHAs MOATpyMna (A-rpymnmna)»
u «moboynass noxarpynna (b-rpymma)», manble U OoJbIIME EPUOABI, COOTHOCUTH
0003Ha4YeHMs, KOTOpbIE MMEIOTCS B MEPUOJUYECKONW TalJHIle, C YHUCIOBBIMH
XapaKTepUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsl sapa,
olliee YMCIIO AJNEKTPOHOB M PACHpPENEIICHUE WX MO AJIEKTPOHHBIM CIOSM), OOBICHSITH
o0111e 32aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB 3JIEMEHTOB U UX COESAMHEHUN B Mpeaenax
MaJIbIX IIEPUOJOB U IVIABHBIX MOATPYIII C YI4ETOM CTPOCHHSI HX aTOMOB;
KJIaCCU(UIIUPOBATh XUMHUYECKUE DJIEMEHThI, HEOPraHMYECKHE BEIECTBA, XUMUYECKUE
peakuuu (IO YUCIy M COCTaBy YYAacTBYIOIIMX B PEAKIMH BELIECTB, MO TEIJIOBOMY
3¢ deKTy, 10 U3MEHEHUIO CTENIEHENW OKUCIICHNSI XUMHUUECKUX 3JIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATH) O0IIME U crIeNU(pUUIECKUE XUMUYECKHE CBOMCTBA MTPOCTHIX
U CJIOKHBIX BEIIECTB, MOJATBEP)KJasi OMHCAHHUE MPUMEPAMU MOJIEKYJISIPHBIX U HOHHBIX
YPaBHEHUI COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLUH;

COCTaBJIATh YPAaBHEHUS SJIEKTPOJUTHYECKON ITHCCOLMALMUA KUCIIOT, IIEJI0YEe U COJeH,
MOJIHBIE M COKPALIEHHbIE YpAaBHEHMs peaklMii MOHHOro OoOMEHa, YpaBHEHHUs peaklui,
MOJITBEPKIAIOIIUX CYIIECTBOBAaHNE F€HETUUECKOM CBSI3U MEX/y BEILIECTBAMU Pa3INYHBIX
KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMIl MOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajlaHCa ITHX peaKluii;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HMX CTPOEHHS, BO3MOXHOCTH
IIPOTEKAaHUsI XMMUUYECKUX MPEBPAILIEHUN B Pa3JINYHbIX YCIOBUSX;

BBIUHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAaccChl BEIIECTB, MAacCOBYIO
JIOJIF0 XMMHUYECKOT0 3JeMeHTa Mo (GopMylie COeTMHEHUs, MaCCOBYIO JIOJIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI 10 YPABHEHUIO XMMUUYECKOM peaklnu;

coOuo/laTh ~ IpaBWiIa  IOJB30BAaHUS  XMMHUYECKOH TMOCyl0i W 1abopaTopHBIM
o0opynoBaHHEM, a Tak)Ke MpaBuia OOpallleHHs C BEIIECTBAMH B COOTBETCTBUM C
MHCTPYKLUSAMU 10 BBIIOJIHEHHUIO JJAOOPATOPHBIX XMMHUYECKUX OIBITOB IO MOJyYEHHUIO U
coOMpaHnIo Ta3000pa3HBIX BEIIECTB (AaMMHAKa U YTIIEKUCIIOTO Ta3a);

IIPOBOAMTH pEaKLUHU, MOATBEP/KIAIOIINE KaueCTBEHHBIM COCTaB PA3JIMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM IyTEM XJIOpPUI-, OpOMHUI-, HOAWA-, KapOoHaT-, ¢ocdar-,
CHJIMKAT-, CyIb(at-, THIPOKCUA-UOHBI, KATHOHBl AMMOHHUS ¥ HOHBI U3yYE€HHBIX METAJLIOB,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPaX HEOPraHMYECKUX BEILECTB;



e IPUMEHATH OCHOBHBIC OIEpAIlMM MBICIUTEIBHOW JEATCIPHOCTH — aHAJIW3 W CHHTE3,
CpaBHEHHE, 0000IIeHNE, CUCTEeMATHU3AIINIO, BBISBIICHUE TPUUUHHO-CIICICTBEHHBIX CBS3EH
— JUISL U3yYEHUS] CBOMCTB BEIIECTB M XWMHUYECKHUX PEAKIIM, €CTECTBCHHO-HAay4YHBIC
METO/TbI TO3HAHUS — HA0JI0ICHUE, U3MEPEHUE, MOJICTUPOBAHUE, YKCIIEPUMEHT (pealIbHbII
Y MBICJICHHBIN ).

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
No /it HanmMeHnoBanwue pa3ienoB U TeM Komuuec | DnektponHble (UPPOBHIC)
MIPOrPaMMBbI TBO o0pa3oBaTeNbHbIC PECYPCHI
4acoB
Paznen 1. Teopernueckue ocHOBBI xumui (14 )
Xumuueckue peakyuu u 3aKOHOMEPHOCMU UX NPOMEKAHUSL
(3 u.)
1 Broanbliii nacTpykTax. [IpaBmia Th 1 https://m.edsoo.ru/7f41a6
npu pabore B KaOWHETE XUMHUH. 36
CKOpOCTh XMMUYECKHX PEaKIUH.
[lepBoHaYaIbHBIE IPEACTABICHUS O
KaTaJus3e.
2 IIpakTnueckas padora Nel. M3zyuenue | 1 https://m.edsoo.ru/00adb
BITUSTHUS YCIJIOBHIA ITPOBEICHUS e9a
XMMHYECKON peakIy Ha €€ CKOPOCTh
3 OOpaTumbie U HEOOPATUMBIC 1 https://m.edsoo.ru/00adc2
XuMudeckue peakuuu. [Tonstue o 8c
XUMHYECKOM PAaBHOBECHU
Pacmeopwi. Teopus snexmporumuueckoti ouccoyuayuu (11 u.)
4 [TonsiTue o pactBopax. Bemectra 1
JIEKTPOJIUTHI U https://m.edsoo.ru/00adcd
HE3JIEKTPOJIUTHI. MeXaHu3M 68]]
AIIEKTPOIUTUIECKOMN TUCCOIAIINT
BEIIECTB C HOHHOM CBS3BIO.
5 MexaHu3M 3JeKTPOIUTUYECKON 1 https://m.edsoo.ru/00adcd
JIIUCCOLMAIIAY BEIIECTB C KOBAJIEHTHOMN 68]]
IIOJISIPHOU CBS3BIO.
6 Crenens guccormanyuu. CHIbHBIC U 1 https://m.edsoo.ru/00add
cJ1abbIe AIEKTPOIUTHI. 5d8
7 Peakunu nonnoro oomena. CroiictBa 1 https://m.edsoo.ru/00add
HOHOB. 448
8 XUMUYECKUE CBOWCTBA KUCIIOT KaK 1 https://m.edsoo.ru/00add
AJIEKTPOJIUTOB. 5d8
9 XuUMHUYECKHE CBOMCTBA OCHOBaHUHU Kak | 1 https://m.edsoo.ru/00add
AEKTPOJIUTOB. 5d8
10 XHUMHYECKUE CBOMCTBA COJIEH 1 https://m.edsoo.ru/00add
KaK 3JIEKTPOJIUTOB 8b2
11 ['uaponus conen. 1



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2

12 VYpok-ynpaxunenue. Pemenue 3anau 1 https://m.edsoo.ru/00add
5d8
13 IIpakTnueckas padora Ne2 «Pemenue |1 https://m.edsoo.ru/00add
IKCIIEPUMEHTAIILHBIX 337121 5d8
14 KoutpoJabHnas padora Nel 1
Pazgen II. DemMeHTH — HEMETAIUTBI M UX BayKHeHIue coenuuenus (31 1)
Obwas xapakmepucmuxa Hememaniios (3 u.)
15 DeMEHThI-HEMETAITBI B IPUPOJIE U B 1
[Teproaudeckoit cucTeMe XUMHUECKUX
anemenToB /1. V1. Menpaeneena.
16 [IpocThlie BemecTBa-HeMETAILIbI, UX 1
COCTaB, CTPOCHHE U CIIOCOOBI
MOJTy4EHUSI.
17 BoopoaHbie 1 KUCIOpOIHBIS 1
COCIMHEHUS] HEMETAJLIOB.
Booopoo — poacoarowuii 600y u snepeuro (3 u.)
18 Bomopon — anemeHT 1 mpocToe 1
BeniecTBo. [lonydenue Bogopoia
19 XHUMHYECKHE CBOMCTBA U MpuMeHeHne | 1
BOJIopoia. Bona.
20 [Ipaktuueckas padora Ne3. [lonyuenne | 1
BOJOPOJIA M U3YUYEHHE €T0 CBOICTB
Lanocenvl (4 u)
21 I"amorensr — xuMHuUeCKHe MeMeHTH U | 1
MIPOCTHIC BEMIECTBA
22 dusnueckue 1 XUMHUUECKHE 1
CBOICTBA raJIOTEHOB
23 X0poBo10po1. XJIIOPOBOAOPOTHAS 1
KHCIIOTA. XJIOPH/IBI
24 IIpakTnueckas padora Ne 4. Pemenue | 1
AKCIIEPUMEHTATBHBIX
3a/1a4 10 TeMe «l aJloreHn»
Ilooepynna kuciopooa u ee munuynvie npeocmasumenu (7 4)
25 OO01mas xapakTeprCcTUKa SJIEMEHTOB https://m.edsoo.ru/ff0d44
MTOATPYNIIBI KUCIOPO/IA. 8e
26 Kucnopon u 030H. Kpyrosopor 1 https://m.edsoo.ru/ff0d44
KHUCJIOpOJIa B IPUPOJE 8e
27 Cepa — npeacrasurens VIA-rpynmnsr. | 1 https://m.edsoo.ru/00ade
Annorponus cepsl. CBOWCTBA U 64a
MIPUMEHEHHE CEPBHI.
28 CepoBonopost. Cynbhusl 1 https://m.edsoo.ru/00ade
802
29 Kucnoponcoaepamme coeIuHEHUS 1 https://m.edsoo.ru/00adea
cepsl (IV). 28
30 Kucnoponconepxkarniue coequHeHus | 1 https://m.edsoo.ru/00adea

cepsl (VI).

28



https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28

31

Oo6o0maromuit ypok o Teme
«[Toarpymma KuciIopoaa 1 ee THITUYHbIC
NPEJACTABUTEIINY

https://m.edsoo.ru/ff0d49
7a

Ilooepynna azoma u eé munuunvle npeocma

sumenu (6 u.)

32 OO6m1ast XxapaKTepUCTHKA XUMHYECKHUX 1
3JIEMEHTOB MOJICPYIIIHI a30Ta. A30T — https://m.edsoo.ru/00ade6
IIpenCcTaBUTENb VA-TpyIIbl 4a
33 Ammuak. Coin aMMOHHUS 1 https://m.edsoo.ru/00adf0
04
34 IIpakTnueckas padora Ne5 1 https://m.edsoo.ru/00adf1
«IlonyyeHnne aMMuaka u U3y4eHHUE €ro 80
CBOKCTBY
35 OKcuibl a30Ta 1
36 A3OTHAs KUCIIOTA U €€ COIIN 1 https://m.edsoo.ru/00adf3
06
37 docdop U ero coeTMHEHUS 1
Ilooepynna yenepooa (8 u.)
38 OOm1ast xapaKTepUCTHKA FIIEMEHTOB 1 https://m.edsoo.ru/00adee
MOJIPYIIIBI yriiepoaa. YTiaepo — a6
npenacrasutens [V-A. Amnorponus
yriepoja. AjcopOormst
39 OKcHIBI yTIIepoia. 1
40 YronpHas KUCIIOTa U €€ COJH 1 https://m.edsoo.ru/00ae0
06¢
41 [TpakTuueckas pabota Ne 6 1 https://m.edsoo.ru/00ae0
«ITonmyuenne okcuna yriaepona (IV) u 27e
M3y4eHHE ero cBoicTB. Pacro3naBanue
KapOOHATOBY.
42 KpemHuuii u ero coequHeHus. 1 https://m.edsoo.ru/00ae0
CunukaTtHasi IPOMBIIUIEHHOCTb 80a
43 O06o00mIeHne 3HaHMI TIO TEMe 1
«DIeMEeHThI — HEMETaJUIbl U X
BOKHEUIINE COCTMHEHUSD
44 Pemienue 3agau 1
45 KonTtpoabHas padora Ne 2 1o reme 1 https://m.edsoo.ru/00ae0e
«Hemeraiuib 18
Pazpgen III. Metamist (12 u)
Obwue ceoticmsea memannos (44)
46 DNEeMEHThI-METAIIJIbl B IPUPOJIE U B 1 https://m.edsoo.ru/00ael
[Iepnonnueckoi 03e
cucreme. OCOOEHHOCTH CTPOCHHUS UX
aTOMOB
47 Kpucrammmaeckoe crpoenue u puzuko- | 1 https://m.edsoo.ru/00ael
XUMUYECKUE 156
CBoliCTBa METAJIJIOB
48 DNEeKTPOXUMHUYECKUN psii HanpspkeHud | 1 https://m.edsoo.ru/00ael

METAaJIJIOB
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Memannwi 2nasuvix u no6o

unblX noozpynn (8 1)

50 Mertannst [A-rpynnet [lepuoguueckoir | 1 [[BubaunoTeka LIOK
CHCTEMBI U 00pa3yeMble UMH IIPOCTHIE https://m.edsoo.ru/00ae14
BelecTBa b2

51 Mertannst [IA-rpynnst [lepuoauueckoit | 1 [[BubaunoTeka LIOK
CUCTEMBI M UX BaXHEHILINE COCTUHEHUS https://m.edsoo.ru/00ael5

e8

52 KectkocTh BObI https://m.edsoo.ru/00ael

886

53 AJFOMUHUH ¥ €T0 COCTUHEHUS 1 https://m.edsoo.ru/00ael

d86

54 XKerneso — nmpepcTaBUTENTH METAILIIOB 1 https://m.edsoo.ru/00ael
MOOOYHBIX MOATPYMI. BaxkHeimme d86
COCIMHEHUS JKeye3a

55 IIpakTuyeckasi padora Ne 7. Pemenue | 1
AKCICPUMEHTAIBHBIX 337124 110 TEME https://m.edsoo.ru/00ae3d
«MeTasutbl 1 UX COCTMHEHUSD) e8

56 O0600611eHre 3HaHUH 0 TEMe 1
«MeTaiby
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Paznen IV. OGmue cBeieHus: 00 OpraHnyeckKux coeMHEHMsIX (6 1)

58 Bo3HHMKHOBEHHUE U pa3BUTHE 1 https://m.edsoo.ru/7f41a6
OpraHNYEeCKON XMMHUHU 36
— XUMHHU COCTUHEHUH
yriepona. Knaccudukanus u
HOMEHKJIATypa YIIIeBOI0POIOB.

59 [IpenenbHbIe YIIIEBOAOPOABI - ankaHbl | 1 https://m.edsoo.ru/7f41a6

36

60 HenpenenbHble yriieBogopoasl - 1
QJIKCHBI

61 Kucnopozaconepxamniue opranngeckue | 1 https://m.edsoo.ru/7f41a6
COCMHEHHS. 36
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Yenosex 6 mupe gewgecms (2 1)
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