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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma MO XMMHH OCHOBHOTO o0OIero o6pasoBaHus (yriayOJIEHHBIHN
YPOBEHb) COCTaBJIEHA HA OCHOBE TpeOOBAaHUM K pe3ysibTaTaM OCBOCHUS OCHOBHOMU
00pa30BaTeNbHOM MPOTrPaMMBbl OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTABICHHBIX
B DenepallbHOM TrOCYJapCTBEHHOM OOpa30BaTEIbHOM CTaHAApPTE OCHOBHOTO
obmiero oOpa3oBaHMs, a Takxke ¢ yuéroM denepaqbHON pabodelt mporpamMMbl
BOCIIUTAHUSI M KOHLEMIMMU TIPErnojaBaHus ydeOHOro rmnpeamera «XuMHUS» B
oOpazoBaTeabHbIX opraHu3anusax Poccuiickoit deneparnum.

[Iporpamma mo XuMHM pa3pabOTaHa C LEJIbI0 OKa3aHUs METOAUYECKOM
MOMOIIIH YUYUTEIO B CO3/IaHUU paboueii mporpaMmbl 0 y4eOHOMY MPEIMETY.

[Iporpamma 1o XxuMuu Na€T MNPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTHUA OOYYAIOIIUXCS CPEICTBAMHU Yy4eOHOTO
IIpeIMETa, ONpeAeIsaeT 00s13aTeIbHOE MPEIMETHOE COJEP)KAHKE, €TO CTPYKTYPY IO
pazmenaMm M Te€MaM, pachpeleseHue IO  KiaccaM, PEeKOMEHIYEMYIO
MOCJICIOBATEIPHOCTh M3YYEHUS XHMHH C YyYE€TOM  MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
ocoOeHHOCTEeW oOyuwaromuxcsi. B mporpaMme 10 XUMHM — YYUTHIBAKOTCS
BO3MOKHOCTH y4eOHOTO TpeAMeTa B peaau3alud TPeOOBAaHWUN K IIJIAHUPYEMBIM
JUYHOCTHBIM, METAIllpeAMETHBIM M TPEAMETHBIM pe3yjbTaTaM OOydeHHUS U B
GbopMHpPOBaHUM OCHOBHBIX BHUJOB Yy4e€OHO-TIO3HABATEIBHOW  JIESITEIIBHOCTH
00y4aroIIerocsi 0 OCBOCHUIO yU€OHOTO COACPKAHMSL.

WN3yyenne XxuMuM HA  yYpPOBHE OCHOBHOTO  00miero oOpa3oBaHUS
OPUEHTUPOBAHO Ha OOIIEKYJIBTYPHYIO MOJTOTOBKY, HEOOXOIUMYIO JJIsl BEIPAOOTKH
MHPOBO33PEHUYCCKUX OPUECHTHUPOB, PA3BUTHS MHTEIICKTYAIbHBIX CITIOCOOHOCTEH U
WHTEPECOB OOyYaronuxcs, Ha MPOJODKEHHE OOY4YeHUSI HAa YPOBHE CPETHEro
oO1miero oOpa3oBaHusI.

3HaHWE XHWMHH CIY)KUT OCHOBOM JUIsi (OPMHPOBAHUS MHPOBO33PCHHUS
oOy4Jaronierocsi, €ro MpeACcTaBICHU O MAaTepUaIbHOM E€IMHCTBE MHUpPA, BaXKHYIO
POJIb UTPAIOT (GOPMUPYEMBIC XUMHEH TTPEICTABIICHUS O TIPEBPAIICHUSX SHEPTHH U
BEIIECTB B TPHUPOJAE, O IMYTAX PEIICHUsS TI00ATbHBIX MPOOJIeM YCTONYMBOTO
Pa3BUTHUSL YEJIOBEYECTBA — CBIPbEBOW, JHEPIETUYECKOM, IPOJOBOJIBCTBEHHON
po0seM, MpooJIeMbl IKOJIOTMYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUSI.

N3yuenue xumun:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEH  JJII  CaMOpPa3BUTUA U
dbopMUpOBaHUA  KYJABTYpPHl  JHMYHOCTH  OOydYaroIIMXCs, MX oOmed u
GyHKIIMOHATBEHOW TPAMOTHOCTH;

BHOCHUT BKJIaJ B (POpMHUpOBAHHE MBINUICHHS W TBOPYECKHX CIIOCOOHOCTEH
OoOydJaroIMxcs, HABBIKOB HX CAMOCTOSTEIBHOW Y4EOHOW  JICSITCIIBHOCTH,



OKCIIEPUMEHTAJILHBIX M HCCICAOBATEIBCKAX YMEHHM, HEOOXOIMMBIX Kak B
MTOBCEHEBHOM JXM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEIU(GUKONW HAYYHOTO MBINIICHUS, 3aKJIaIbIBACT OCHOBBI
NPEJICTABICHUN O €IMHCTBE TPUPOJIBI M YEIIOBEKA, SIBISICTCS KIIOYCBBIM ATAIlOM B
(GbOpMUPOBAHNUN €CTECTBEHHO-HAYYHOU TPAMOTHOCTH O0YYarOIINXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHWS K ECTECTBEHHO-
HAyYHBIM 3HAHUSAM, K TIPUPOJIC, K YEJIOBEKY, BHOCUT CBOM BKJIAJ] B KOJOTUIECKOE
oOpa3oBaHHe 00yUYarOITUXCSI.

JlanHple HampaBlieHUS B OOyYE€HUM XUMHUU OOECIEUYHMBAIOTCS CHEIU(PHKON
COJICp)KaHUsl TIPEAMETa, KOTOPBIA SBISCTCS MEJarormyecKyd aJaanTHPOBaHHBIM
OTpPaXECHUEM OTIPEICTICHHOTO 3TaIa Pa3BUTHS XUMHH.

YrnyOonéHHBIN Kype XUMUU OCHOBHOTO 00IIIEero 00pa3oBaHus OPUECHTUPOBAH
HA OCBOCHHME OOYYAIOIMMHUCS CUCTEMbI TIEPBOHAYAIBHBIX MOHATUI XUMHUH, OCHOB
HEOPTraHWYECKON XUMHUHU, OCHOBOMOJIATAIOUIUX MPEACTABICHUM OOIeH XUMHUU U
OTJICTLHBIX 3HAYNMBIX IMOHATUNA OPTaHUICCKON XUMHH.

CtpykTypa coaepiKaHUs MPOTPaMMBI IO XMMHH CPOpPMHUpPOBaHA HAa OCHOBE
CHUCTEMHOTO Toaxoaa K e€ m3ydeHuto. CopeprkaHue CKIAIbIBACTCS W3 CHCTEMBI
MOHSATUN O XUMUYECKOM IJIEMEHTE U BEIIECTBE U CUCTEMbI MMOHATUN O XUMUYECKOU
peakiuu. O0€ 3T CHUCTEMbl OPraHU30BaHbI MO MPUHIUITY MOCIEIOBATEIBHOTO
pa3BUTHS 3HAHWW HA OCHOBE TECOPETHUCCKUX MPEACTABICHUI Pa3HOTO YPOBHS:

aTOMHO-MOJICKYJIIPHOM TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHMS,

[lepuonuueckoro 3axona JI.M. MenzeneeBa kak OCHOBHOTO 3aKOHA XUMUMU;

YYEHHSI O CTPOCHUM aTOMa U XUMHUYECKOU CBSI3U;

MIPEACTABICHUN 00 DIEKTPOIUTUYECKON JUCCOIMAIIMK BEIIECTB B paCTBOPAX;

0 XUMUYECKON KMHETUKE ¥ TEPMOAMHAMUKE.

B 0OCHOBY TeopeTHUecKMX 3HAHWW TOJOKECHBI SMIMPUYCCKHA TIOTyYCHHBIS
dakTtbl. TeopeTndyeckre 3HaHUS PA3BUBAIOTCS MOCJIEIOBATEIBLHO OT OJTHOTO YPOBHS
K JpyroMmy W o00eCneurBalOT OOYydYaroIIUMCS BO3MOXKHOCTh OOBSICHATh U
MIPOTHO3UPOBATh CBOWCTBA, CTPOCHHE M O00OJIACTH TPAKTUYCCKOTO TPUMCHCHHS
M3Y4aeMbIX BEIIECTB.

OcBoeHne coaepKaHWS TPOTPAMMBI IO  XUMHU  TMPOMCXOAWT  C
UCIIOJIb30BAaHUEM 3HAHWW M3 paHee U3YYCHHBIX YYEOHBIX MPEIMETOB:
OKpYXalomuid Mup, Owosnorus, ¢GusnkKa, MareMartuka, reorpadus, TEXHOJOTHS,
UCTOPHSL.

[Iporpamma ocCHOBHOTO 0011ero o0pa3oBaHMsl MO XUMUU (YrayOJIEHHBIM
YpPOBEHb) OpPHMEHTHpPOBAHA Ha COXpaHeHHE (PYHIAMEHTAILHOTO XapakTepa
oOpa3zoBaHus, crnenupUKH Y4eOHOrO TMpeaMeTra W O00ECTEUCHHE YCIEUTHOTO
oOydeHHs Ha CIEIYyIOIIeM YypoBHE oOpa3oBaHusd. B mporpamMme 1o XUMHH
peanu3yeTcsl pa3BHBAIOIIAs W MPAKTUYECKAs HAMPaBICHHOCTh OOYYCHHS] XUMHH,



mubdepennmanus  oOydeHus,  BKIOYaromias  OpoQUIbHYIO  MOATOTOBKY
oOyyarolmuxcs W TOCIEAyIoIlee CaMOOIpeAeieHHe B BBIOOpE HAampaBICHHUS
oOyueHust B IpOoUIBHBIX KJIaccax.

VYrinyOnéHHoe UW3ydYeHHEe XMMHMHM ~ CIIOCOOCTBYET — peajlu3aluu  3ajad
po(heCcCHOHATIBHON OPUEHTAlMU U HAIIPaBJIEHO Ha MPEAO0CTaBICHUE BO3MOKHOCTU
KKXIOMY OOydYaromemycsi NpOSIBUTh CBOM WHTEJUIEKTyallbHbIE U TBOPYECKHE
CIOCOOHOCTH TpU H3YYCHHUH Y4YeOHOro TMpeaMera, HEOoOXOAUMbIe IS
IPOAODKEHNs 00pa30BaHUs U JalbHEHUIIEH TPYIOBOM JEATEIBHOCTH.

[TporpaMMa 1o xumuu (yriayOJ€HHBI ypOBEHb) IpeJHa3HAuYE€HA JJIs
UCIIOJIb30BaHUsl B 00Pa30BaTENbHBIX OPTraHU3ALMAX, PEANTU3YIOIIUX MPOTrPAMMBI
mudepennupoBanHoTo (YrimyO0n€HHOTO0, MPOGUIBLHOTO) HW3YYECHHS OTIEIBHBIX
y4eOHBIX MPEAMETOB HA YPOBHE OCHOBHOT'O OOIIETO 00pa30BaHU.

OOpazoBatenbHble (YHKIUU XMUMHH, U3y4aeMOW Ha yriyOJE€HHOM YpOBHE,
peanusyrorcsa B npouecce GOpMUPOBAaHUS 3HAHUM OCHOB XMMHUYECKON HayKH Kak
00acTi COBPEMEHHOT'O €CTECTBO3HAHMS, OOJIACTH MPAKTHYECKON EATEITHHOCTH
YelloBeKa W OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYyJIbTYpbl. 3amada y4eOHOTO
npeaMeTa COCTOUT B (POPMUPOBAHUN CUCTEMBI XUMUYECKUX 3HAHUI — BaXKHEUIITNX
(GakToB, MOHATUH, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUHN, TOCTYITHBIX 00001IEHU
MHUPOBO33PEHUYECKOTO XapaKTepa, s3blka HayKd, B MPUOOIICHUH K HAYYHBIM
METOJaM TIO3HAHMS TPH M3YyYECHUH BEIIECTB W XHMHUYECKUX PEaKIuH,
GbopMUPOBAHNUY U PA3BUTUH TO3HABATEIHHBIX YMEHHHA U CIIOCOOOB NI€ATEIHHOCTH
U HUX NPUMEHEHUH B Yy4e€OHO-IIO3HABATEIbHOM M Yy4e€OHO-HUCCIIEI0BATEIbCKON
JeSITEIbBHOCTH, OCBOCHHM TpaBUJ 0€30MacHOro oOpalleHus C BELIeCTBAaMH B
IIOBCETHEBHOM KU3HH.

[enu n3y4yeHUs: XUMHUH OTPaXKaIOT HANIPABIEHHOCTh 0OYUYECHHsSI Ha PAa3BUTHE U
caMOpa3BUTHUE JIUYHOCTH, POPMUPOBAHUE €€ UHTEIIEKTA U OOILEH KyIbTYPHI.

N3ydyeHne XMMHUU HAaIIPaBJIEHO HA JOCTUKEHHUE CIEAYIOIINX LEJIeH:

(GopMUpOBaHHE HWHTEIUIEKTyaJIbHO pPAa3BUTOW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIBHOMY MPHHSITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHAM KU3HU;

dbopMupoBaHHE  CHUCTEMBl XHMHUYECKMX 3HAHUH KaKk  KOMIIOHEHTa
€CTECTBEHHO-HAYYHON KapTHUHBI MUpPa, KaK OCHOBBI Ul MIOHUMaHUS XUMHUYECKOM
CTOPOHBI SIBJICHUN OKPY>KAIOIIEr0 MUpa, OCBOCHUE SI3bIKa HAYKHU;

NpUOOIICHUE OOYydYaroIUMXCcsi K CaMOCTOSITeIbHOM TI03HABATEIbHOU W
UCCIICIOBATENIbCKOM  ACSITENPHOCTH, K  HAyYHBIM  METOJaM  TIO3HaHUS,
(dbopMUpOBaHKE MOTUBALIMU U Pa3BUTHE CIIOCOOHOCTEN K U3YUEHUIO XUMUH;

dbopmupoBanue  oOmmedl  (QyHKIIMOHATLHOH U €CTECTBEHHOHAYYHOMU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSCHATH U OLEHUBATh SIBJICHUS
OKPY’KaoIllero MHpa, WCIMOJB3ysl 3HAHWS U OIBIT, MOJyYEHHBIC MPH H3yYECHUH



XUMUHU, TPUMEHSITh WX TPHU PEIICHHH MpoOJeM B TMOBCEAHEBHON >XH3HU U
TPYAOBOU JIEITEIBHOCTH;

pa3BuUTHE y OOy4YarOIIMXCS WHTEpeca K W3YYEHUI0O XUMUU U cdepam
NESATEeIbHOCTH, CBA3aHHBIM C XHMHEH, MOTHBAIMi K OCO3HAHHOMY BBIOODY
COOTBETCTBYIOIIETO MPOGUIIS U HAIIPABICHHOCTH JaJIbHEHUIIIET0 00yUYeHUs;

OCO3HAHUE IIEHHOCTU XMMUYECKUX 3HAHUU B JKU3HHU YEJIOBEKA, MOBBIIICHUE
YPOBHSL DKOJOTMYECKOM KYJIbTYpbl, HENPUATHE IEHCTBUM, NPHUHOCIIIMX BpEX
OKpY’KAIOLIEN CPEAE U 3I0POBBIO JIIOICH;

npruoOpeTeHrne O0YYaIOIMMHUCS ONbITA CAMOINO3HAHUS, KIIOUEBBIX HABBIKOB
(KJTFOYEBBIX KOMITETEHIINM ), HEOOXOAUMBIX JIJIsl PA3JIMYHbBIX BUIOB JEATEIbHOCTH.

Ha yrnyOnénnoe m3ydeHue ydeOHOTo mpeamera «Xumus» oTBoautcs 136
yacoB B 8 kiaccax (4 Jaca B Hejemo) ® 102 gaca 9 kimaccax (3 yaca B HEJIEIIIO),
Bcero 238 yacoB 3a JiBa rojia o0y4eHus.

COAEPKAHUE OBYUYEHMUSA
8 KUIACC

IlepBoHavajibHbIE XUMUYECKHE IIOHATHS

Xumusi — BakHasi 00JIaCTh €CTECTBO3HAHUS U MPAKTUUYECKOW JCSATEIHHOCTU
yenoseka. [Ipeamer xumun. Ponap xuMuM B KM3HM 4enoBeka. KpaTtkue cBeneHus
00 MCTOpUU BO3HUKHOBEHHUS U PA3BUTHUsI XMMUU. XUMHUS B CUCTEME HayK. Tena u
BemiectBa. Duznyeckue MW XUMHUYECKHE CBOMCTBA BEIIECTB. ATrpEraTtHbie
cocTostHus BewlecTB. [IOHATHE O TEOPETMYECKHX M SMIUPUYECKHX METOJAX
II03HAHHUS B €CTECTBEHHBIX Haykax. lIpencrtaBiieHMss O HAaydyHOM IIO3HAHMM Ha
YMIIMPUYECKOM YPOBHE: HAOIIOICHHUE, U3MEPEHHE, SKCIIEPUMEHT, MOECIIMPOBAHNE,
BbIyMcieHue. [IpencraBieHnss 0 HAyYHOM ITO3HAHUM HA TEOPETUYECKOM YpPOBHE:
Hay4dHble (haKTbl, IpOOIeMa, TUIIOTE3a, TEOPHS, 3aKOH.

SA3bik xumuu. UCTOYHUKY XUMUYECKOU HH(POPMAITUH.

[Tonsitue 0 MeTomax paboThl C XUMHUYECKUMHU BemiecTBamu. OO0opymaoBaHue
IIKOJIbHOW XHUMHMUYecKor Jaboparopun. [IpaBmia Oe3omacHOro oOpamieHus ¢
BEILIECTBAMHU U JIA0OPATOPHBIM 00OPYAOBAHUEM.

Yucrtele BewectBa U cMecu. [IpuponHsie cMecu: BO3AyX, NPUPOAHBIN ras,
He(Th, TPUPOAHBIC BOJBI, TOPHBIC TTOPOABI U MUHEpPAIBI. [[oHATHE O TOMOTEHHBIX
U TeTeporeHHbIX cMecsax. CrnocoObl pasnenenus cMeceil. OuncTKa BEUIeCTB.

BemectBa M XMMHYECKHE pPEAKIMU. ATOMBI M MOJEKYJbl. XHUMHUYECKHE
anemMeHTbl. CUMBOJIBI XUMUYECKHX 3JIEMEHTOB. IIpocThie M CIIOXKHBIE BEIECTBA.
Mertamnel u  HeMmeTaulbl. BemecrBa MOJEKYJIIPHOIO W HEMOJEKYJISIPHOTO
CTPOCHHSL.



Xumunyeckasi ¢opmyna. BaleHTHOCTP aTOMOB XHUMHUYECKHX JJIEMEHTOB.
3aKOH MOCTOSIHCTBA cocTaBa BewiecTB. OnpeneneHne BaIEHTHOCTH 3JIEMEHTOB 10
dopMynaM OWHApHBIX COEAMHEHUH U CcOCTaBieHHe (QopMyn OUHAPHBIX
COCIMHEHUI MO BAJEHTHOCTH 3JIEMEHTOB. OTHOCHUTENbHAs AaTOMHAas Macca.
OTHocuTenbHAsE MOJIEKYJIsIpHAass Macca. MaccoBast A0JI1 XUMHUYECKOTO 3JIEMEHTA B
coequHennn. Haxoxaenue npocteiineit ¢opmMysibl BelecTBa M0 MaCCOBBIM JIOJISIM
AIIEMEHTOB.

KomnuectBo BemiectBa. Mosb. ModsipHas macca. B3aumMocBsA3b KOJIMYECTBA,
MacCchl M 4YHMCJIa CTPYKTYPHBIX €AMHMI] BeliectBa. Pacuersl mo ¢opmynam
XUMUYECKUX COeAUHEHUW. MomsipHag macca CMecCH BelecTB. MosbHasg H0Js
XUMHUYECKOTO 3JIEMEHTa B COeAMHEHWHM. HaxoxaeHue mnpocrteummei GhopMyIsl
BEILECTBA 10 MOJIbHBIM JIOJISIM 3JIEMEHTOB.

Du3NYEeCKUEe U XUMHUUYECKHUE SBICHUS. XUMHUECKas PEaKkus U €€ MPU3HAKH.
VYcnoBus NpoTeKaHUs XUMHUYECKUX PEaKlMil. 3aKOH COXPAHEHHUsI MacChl BEUIECTB.
AToMHO-MONeKysipHas Tteopusd. KuzHb u aesrensHOCcTh M.B. JlomoHOCOBa.
XuMuYecKre ypaBHEHHS. THUIIBI XUMHUECKUX PEaKIUi (COCTUHEHUS, PA3JIOKEHUS,
3aMelleHus], 0OMeHa). PacueTsl Mo XUMUYECKUM ypaBHEHUSIM.

OKCIEPUMEHTAIBHOE HM3YYEHHE BEIIECTB M SBJICHHHA. 3HAKOMCTBO C
XUMHUYECKON TIOCYZI0M, C MpaBWiaMu padOThl B JIabopaTopuv W MpUEMaMH
oOpaiieHus ¢ JlabopaTopHbIM  oOOpynoBaHueM. M3yueHue U omnucaHue
(¢u3MYecCKuX CBOMCTB OOpa3llOB HEOPraHWYECKHX BEUIECTB — METAUIOB U
HeMeTauioB. HaOmionenue ¢usnueckux (IUJIaBIEHUWE BOCKA, TasHUE JIbJa,
pacTUpaHHe caxapa B CTYIKe, KUIEHHWE W KOHACHCAIUS BOJbI) M XUMHUYECKHX
(ropeHre cBeuH, MPOKATMBAHUE MEIHON MPOBOJIOKH, B3aMMOJICHCTBHUE COJIbI WITU
MeJla C COJISTHOM KHUCJIOTOM) siBieHUH. O3HakoMJieHHE C oOpas3liaMu BEIIECTB
KoiauuectBoM | Mmonbs. HaOmiogeHune W onucaHue NPU3HAKOB MPOTEKAHUS
XUMHUUYECKUX peaKkiui (pa3ioKEeHHE caxapa, B3auMOJICUCTBUE CEPHOUM KHCIOTHI C
xjopuaoM Oapus, TMoidydeHue | paszjoxkeHue rtunapokcuga wmeau (II) mpu
HarpeBaHWM, B3aUMOJICUCTBUE kejne3a ¢ pacTBopoMm coiu meau (Il). M3yuenue
Coco0OB  pazfeneHuss cmeced (C  MOMOILIBI0  MarHuta, (UIbTpOBAHUE,
BbINIapUBaHUE, TUCTUILISALUS, XpoMaTorpadusi), IpoOBEIeHUE OYMCTKU MMOBAPEHHON
conu. HabmroneHue u omnucaHue OMbITOB, WILITIOCTPUPYIOIIUX 3aKOH COXpPaHEHMUS
Macchbl.

BaskHejinmue npeacTaBuTe/ M HEOPraHNYECKUX BellleCTB

[IpencraBnenust o razax. Bo3gyx — cMech ra3zoB. CocTaB BO3ayxa. 3aKOH
ABorampo. MomsipHblii  00bEM  ra3oB. OTHOcUTENbHAs IUIOTHOCTH Ta30B.
Omnpenenenre OTHOCUTENBHON MOJIEKYJISIPHOM Macchl ra3000pa3HOro BEIIeCTBa IO
U3BECTHOM OTHOCUTENBbHOM TMIO0THOCTU. OOBEMHBIE OTHOILIEHUS Ta30B IpHU
XUMHUYECKUX PEAKIIUSIX.



Kucnopon — snemeHT M mpocTtoe BemecTBO. Haxoxaenue kuciopoaa B
npupoze, puzndeckre U XUMUIECKHEe CBOWCTBA (PEAKIIMU TOPCHUS M OKHUCIICHUS).
[Ipoueccol okucnenuss B kuBod npupoae. Oxcuabl. Ilpumenenuwe kuciopona.
CriocoObl Moy4YeHus: KUCIopoia B 1ab0paTOpuu U IPOMBIUIEHHOCTH. [ToHsITHE O
karanu3arope. KpyroBopor kucimopoga B mnpupone. O30H — amioTpornHas
Moaudukamusi Kuciaopoma. O30HOBBIA CIOW, €ro 3HAYeHWE IS SKHBBIX
OopraHn3MoB. PaspylieHre 030HOBOTO CJOs1.

TemnoBoit 3hdEeKT XUMHUYECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- U 3HJIO0TEepMUUYEcKue peakuuu. TommmBo. Mcnonp30BaHue yriisi © METaHa B
KauecTBE TOIUIMBA. 3arpsi3HeHue Bo3ayxa. [lonsitue o mapHukoBoM 3dexre.

Bopopon — nsnemMeHT m mpocrtoe BemecTBO. HaxoxaeHue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHUE, CIIOCOOBI
nonydenusd. [lonstre o kucinorax u cossix. Mcronp30oBaHue BOAOPOAA B KAUECTBE
TOIJIUBA.

Bonma. ®usnueckue cBoimcTBa BoAbl. Boma kak pactBopurenb. PacTBOpEI.
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
@dakTOophl, BIUSIONIME HA PACTBOPUMOCTH TBEPABIX M Ta3000pa3HBIX BEIIECTB.
CriocoObl BbhIpaXKeHHsSI KOHILIEHTPAIMU PACTBOPOB: MAaccoBasi J0Jii pacTBOPEHHOTO
BEIIECTBA, MOJIIpHAs KOHIEHTpauus. Poib pacTBOPOB B IIPUPOAE U B KU3HU
YeJIoBeKa.

Xumuueckne cBoiictBa BoAbl. IloHstne 00 ocHoBaHusx. Ilomgarne 00
MHIMKaTopax. KpyroBopoT BoAbl B NPUPOJE. 3arps3HEHUE IPUPOIHBIX BO/I.
OxpaHa ¥ OYHUCTKA IPUPOIHBIX BOJ.

Knaccudukanus nHeopranumdeckux coenuHeHuit. Oxcuabl. Knaccudukamms
OKCUJIOB:  cojeoOpasywormiue (OCHOBHBbIE, KHUCJIOTHbIC, aM(oOTepHbIE) U
HecosieoOpasyromue. MexayHapoaHas HOMEHKJIaTypa OKCHAOB. TpuBHAIbHbBIE
Ha3BaHUs OKCUAOB. OU3NUECKUE U XAPAKTEPHBIE XUMHUYECKUE CBOMCTBA OKCHIIOB
(B3auMOJIeHCTBUE C BOJOW, C KUCIOTAMH U OCHOBAHUSMHU, C APYTUMH OKCHJIAMH).
[lomy4yeHne OKCHUIOB.

[ToHsiTHE O TUAPOKCUAAX — OCHOBAHUSAX U KHUCIOPOACOAECPKAIIUX KUCIOTaX.
Kucnorel. Knaccuduxanuss kucior. MexayHapolHass HOMEHKJIaTypa U
TPUBUAJIBHBIE HA3BaHUS KUCIOT. PU3MYECKME U XUMUYECKHE CBOMCTBA KHUCIIOT
(B3aMMOJAEICTBHE C METAJJIAMU, C OKCUJAMHU METAJIJIOB, OCHOBAHUSMH U COJISIMU).
Psan axtuBHocTm MmetamioB H.H. bekeroBa. [lomyuenme kucnor. Kuciorel B
MPUPOAE, TPUMEHECHUE BAKHEUIIINX KUCIIOT.

OcHoBanus. Knaccudukanuss OCHOBaHM: IIENOYM W HEPACTBOPUMBIC
OCHOBaHUsA. MexXIyHapOIHasi HOMEHKJIaTypa OCHOBaHUU. TpHBHaJIbHBIE HA3BaHUSA
ocHoBaHuM. Illenoumn, ux cBOWCTBA (B3aMMOJEHCTBHE C KHUCJIOTHBIMH OKCHIAMH,
KHCJIOTaMH U COJISIMH) M CIOCcoObI mojydeHusi. HepacTBopumbie OCHOBaHUS, UX



CBOICTBA (B3aMMOJICHCTBHE C KHCIOTAMU) U CIIOCOOBI MOTy4YeHHs. AM(POTEPHOCTb.
[Tonsitue 00 amOTEpHBIX TUAPOKCHAAX (HA TPUMEPE THAPOKCHUIIOB ITMHKA U
ATIOMHUHUS): XUMUYECKUE CBOMCTBA (B3aUMOJICUCTBUE C KUCJIOTAMH U IET0YaMHu)
Y TIOJTyYEHHE.

Conu  (cpegHue, KuUCIble, OCHOBHBIC, JBOWHBIC). MexayHapoaHas
HOMEHKJIATypa coned. TpuBnanbHble Ha3BaHus cosiell. Duszndeckue u
XapakTepHbIE XMMHMYECKHE CBOMCTBA Ha IpuUMepe cpenHux cosier. [lomydyenue
COJIEH.

['eHeTnyecKkas CBSI3b MEXKIY KJIACCAaMU HEOPTAHUYECKUX COCAUHEHHU.

DKCIEPUMEHTATBHOE U3YUEHNE BEIIECTB U SBJICHUM:

KOJIMYECTBEHHOE ONPENIENICHUE COIEPKaHUS KUCIOpOAa B BO3AYXE;

NoJiyuyeHue, coonpanue, pacro3HaBaHUE U U3yUYEHUE CBOMCTB KUCIOPO/a;

HAOJIOZICHUE B3aMMOJCHCTBUS BEHIECTB C KHUCJIOPOJOM M YCJIOBHIA
BO3HUKHOBEHUS U MPEKPAICHUS TOPEHHUS;

O3HAaKOMJIEHUE C 00pa3laMy OKCHIOB U ONMCAHHUE UX CBOMCTB;

NoJIyueHHe, coOMpaHue, pacrno3HaBAHME W M3yYEHHE CBOMCTB BOJIOPOJA
(ropenue);

B3auMoieiicTBre Boopoa ¢ okcuaom meau (11);

UCCIIEJOBaHUE OCOOCHHOCTEM pPAacCTBOPEHMsI BEIIECTB C  pa3jIMYHOU
pPacTBOPUMOCTHIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHON MACCOBOM J0JIEH PACTBOPEHHOIO
BEILIECTBA;

IIPUTOTOBJICHUE PACTBOPOB C OIPEICICHHON MOJISIPHOM KOHUEHTpAalUen
PacTBOPEHHOIO BEILIECTBA;

B3aMMO/ICHCTBHUE BObI C METAJNIAaMH (HATPUEM U KaJIbIIEM );

OIpEJEICHHE PACTBOPOB KUCIOT U MIEJIOYEH C MOMOIIbI0 MHANKATOPOB;

UCCJIeIOBAHNE 00PA3I[0B HEOPTAHMUECKUX BEIIECTB PA3IMYHBIX KIIACCOB;

u3ydeHue B3aumoeicTBusa okcuaa menu (I1) ¢ pacTBopoM cepHON KUCTOTHI,
KHUCJIOT C METAJUIAMU, PEAKIIUA HEUTpaIU3alliH;

MOJIy4YeHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJIHOTO MeTajlia
JIPYTUM U3 PacTBOpa COJIH;

B3aMMO/ICHCTBUE TUAPOKCHUAA [IMHKA C PACTBOPAMU KUCIIOT U LIEJIO0UEH;

pelIeHrne HJKCIEePUMEHTANbHBIX 3a7ad 1o TeMe «OCHOBHBIE KJIAcChl
HEOPTaHUYECKUX COCTUHEHUIN.

Ilepuoanuecknii 3axkon u Ilepuoaumyeckass cucreMa XHUMHYECKHX
iemeHTOB /I. U. MenaesieeBa

Crpoenue aToMoB. XuMuueckas CBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE
peaKkiuu.



[lepBrie MOMBITKH KiIacCU(UKAIMM XUMUYECKUX 3JeMeHTOB. [loHsiTHe O
rpynmax (CeMencTBax) CXOJHBIX 3JEMEHTOB: LIEJIOYHBIX M LIEJIOYHO3EMEIbHBIX
MeTajulax, rajoreHax, MHEPTHbhIX (OJaropoJHbIX) raszax. OJIEMEHTBI, KOTOpbIE
o0pa3yioT aM(oTepHbIE OKCHUJIBI U TUIPOKCHIBI.

[lepuoanueckuit 3aKOH. OTkpbITHE [Teproguueckoro 3aKOHa.
[lepnognueckas cucremMa xumuueckux odnemeHtoB . M.  Mengeneesa.
KopoTtkonepuoanas u piauHHONEpuoaHas ¢opmel Tabmuubl «llepuonnyeckas
cucteMa xumuueckux snemeHToB /. YI. MenneneeBay. [lepuonasl u rpymmsl (A- 1
b-rpymnmsr).

Crpoenne aromoB. CocTtaB aToMHbIX saep. M3otomsl. PannoakTUBHOCTH.
ONeKTpoHbl. DJIEKTPOHHAs OpOUTANb. DHEPreTUYeCKUe YPOBHH M IOJYPOBHH
atomMa: S-, p-, d-opOurtamu. DICKTPOHHBIC KOHPUTYPAIMA | DJICKTPOHHO-
rpaguyeckue ¢GopMysbl atroMoB. PU3NYECKUH CMBICT MOPSAKOBOIO HOMeEpa,
HOMeEpa Mepuojia u rpynmnsl 3aeMeHTa. CTpoeHue 3JeKTPOHHBIX 000J0YeK aTOMOB
nepBbIx 20 xumudecknx 35eMeHToB [lepnoanueckon cucremsl 1. . Menneneesa:
pacnpenesneHue 3JEKTPOHOB IO HSHEPreTUYECKHM YpPOBHSM, MOAYPOBHIM U
opoutansm. Gusnueckuii cmpici [lepuoanyeckoro 3aKoHa.

3aKOHOMEPHOCTM H3MEHEHUS paJuyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKUX CBOMCTB MO TIPYNIaM M IEPUOJAM.
N3MeHeHne KUCIOTHO-OCHOBHBIX CBOMCTB COCIMHEHUN XUMUYECKUX 3JIEMEHTOB B
nepuojax M rpymnmnax. XapakTepucTUKa XUMHUYECKOro JJIEMEHTa 10 €ro
nonoxeHuro B [lepuoguueckon cucreme /. 1. Menneneena.

3nauenue [lepuoguueckoro 3akoHa u [lepruoauyeckoil CUCTEMbI XUMUYECKHUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. WM. MenneneeB — yuyeHbld U
rpaKJaHuH.

DNEeKTPOOTPULATENBHOCTh XUMUYECKUX JJIEMEHTOB. XHMHUYECKas CBA3b.
Bunbl XUMHYECKOW CBSI3M: KOBAJIEHTHAs IMOJISIPHAs CBA3b, KOBAJEHTHAs
HENOJISIpHAsl CBsI3b, MOHHAs CBs3b. MexaHu3Mbl 0Opa3oBaHMsI KOBAJIEHTHOW U
MOHHOW CBSI3U. DJEKTPOHHBIE M CTPYKTYpHbIE (QopMyinbl BeniecTB. KaTnoHbl u
AHUOHBI.

Kpucramnuueckue u amMopdHble BewmecTBa. THUMbl KPUCTAUIMYECKHUX
PELIETOK: MOHHAsA, aTOMHAas1, MOJIEKYJISIpPHAs M UX XapaKTEPUCTHKHU.

Crenenp oxucieHus. OrnpenesieHHEe CTENEHEd OKUCIEHUS aTOMOB B
OuHapHbIX  coeauHEHUsAX.  OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE  PEaKIHUU.
[Iponecchl OKMCIEHUS M BOCCTAaHOBJIEHUSA. OKHUCIUTENM MW BOCCTAHOBUTEIIU.
CocraBneHue ypaBHEHUI IPOCTBIX OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI U
paccTaHOBKa B HUX KOA((DUIIMEHTOB METOZIOM 3JIEKTPOHHOTO OajaHca.

OKCNEpPUMEHTAIBHOE U3YUEHHUE BEIIECTB U SIBJICHUI:

O3HAaKOMJIEHUE C 00pa3liaMyd METAJIJIOB U HEMETAJJIOB;



MOJICJIMPOBAHUE CTPOEHUS MOJEKYJ IpU IOMOIIM PUCYHKOB, MOJEJIEH,
AJIEKTPOHHBIX U CTPYKTYPHBIX (HOPMYIL;

IPOBEICHUE  ONBITOB, WUIIOCTPUPYIOIIMX  HPUMEPBl  OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEaKuil (TOpEHUE, pEaKLUU Pa3I0KEHUs, COSTUHEHMS).

MexnpeaMeTHbIe CBSI3H

Peanmnsanpss MeXNpeIMETHBIX CBS3€M INPU W3YYEHHM XMMHM B 8 KJlacce
OCYULIECTBJISIETCS. 4Y€pe3 HCIIOJIIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
IIOHATHUH, TAK U TIOHATHM, IPUHATBIX B OTACIBHBIX €CTECTBCHHBIX HayKaX.

OO1ue ecTeCTBEHHO-HAYYHbIE MTOHATHS: sABJIEHUE (TPOIIECC), HAyUHBIN (akT,
TUIIOTE3a, TEOpHs, 3aKOH, AaHalu3, CHHTE3, KiacCU(UKalusd, NEpUOJAUYHOCTD,
HaOJI0/ICHUE, SKCIIEPUMEHT, MOJICTTMPOBAaHUE, U3MEPEHUE, MOJICIb.

®dusuka: sABIEHUS TPUPOIbI, (QHUIUYECKHE SBJICHHUSA, BEIIECTBO, TEJO,
¢usznyeckue BEIWYUHBI, €IWHUIBI H3MEpEeHus, 00BEM, Macca, arperatrHble
COCTOSIHHE BEILECTBA, aTOM, JJIEKTPOH, NPOTOH, HEWTPOH, HOH, MOJIEKYyJa,
CTPOEHHUE Ta30B, KUJAKOCTEH U TBEPABIX (KPUCTAIUIMYECKUX) TEJ, JIEKTPHUECKUI
3aps/l, KOJIMYECTBO TEIUIOTHI.

buonorus: 6uocdepa, porocunTes, mpoueccbl 0OMEHa BEIIECTB.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpalbl, TOPHbIE MOPOJBI,
II0JIE3HBIE HUCKOIIAEMBIE, TOILUINBO, BOJAHBIE PECYPCHI.

TexHonorus: Texuocgepa, IpOU3BOJCTBO, XUMUUECKUE TEXHOJIOTHH, ChIPBE,
KOHCTPYKIMOHHBIE MaTE€pPUAIbI.

9 KIIACC

BenrecTBo u xXumu4eckasi peakiusi

[ToBTOpeHre u yriayOJIeHHME 3HAHMM OCHOBHBIX pa3feioB Kypca 8 Kiacca.
Crpoenne aromoB. CBoilcCTBa aTOMOB  XHMHYECKMX  JJIEMEHTOB, HX
KOJIMYECTBCHHBIC u KaueCTBCHHBIC XapaKTEPUCTUKH (panuyc,
AIEKTPOOTPULIATENHHOCT, SHEprus MOHU3AIUN). ITocnemoBaTenLHOCTH
3ar0JIHCHUS DJICKTPOHHBIX OpPOHMTAIE aTOMOB MalblIX MepuosioB. OcoOEHHOCTH
3al0JIHCHHUS ~ DJIGKTPOHHBIX ~ OopOWTanel  aroMOB  OOJBIIMX  IEPHUOJOB.
[lepponnueckasi cucremMa XHMHUYECKHMX DJIEMEHTOB B CBETE MPEACTABICHUUA O
ctpoeHun aroma. CTENneHb OKUCIEHUS W BaJeHTHOCTh. lIpenacraBieHue o
MIePUOINIECKOMN 3aBUCUMOCTH CBOMCTB XUMHUUYCCKUX 3JIEMEHTOB
(2JIEKTPOOTPHULIATEIHLHOCTb, OKHCJIUTEJIbHO-BOCCTAHOBUTEIbLHEIC CBOMCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB M TUIPOKCHIOB) OT CTPOCHMS aToMa.

Crtpoenue BemecTBa. BemecTBa B TBEpPJIOM, >KHUJIKOM W Tra3000pa3zHOM
COCTOSIHUU. Buapl XUMHMYECKOW CBSI3U: HMOHHAs, KOBaJICHTHas (HEmoJisipHasi,
noJIsipHas); OOMEHHBIM W JOHOPHO-aKICNTOPHBIM MEXaHW3M OOpa3oBaHUs
KOBAJICHTHOM CBS3H.



MexxMoneKysipHble B3auMOJEHUCTBUSL (BOAOpPOJHAsA CBSI3b, CWibl BaH-nep-
Baanbca). Tunbsl KpUCTAUNIMYECKUX PEIIETOK — aTOMHAs, HOHHAs, METANINYECKas],
MOJIEKYJIIpHAs — U OCOOEHHOCTH UX CTPOEHHUS. 3aBUCUMOCTh CBOMCTB BEILIECTBA OT
TUIA KPUCTAJUIMYECKON PEMIETKHA U BUAA XUMUYECKON CBSI3H.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  NPOTEKAaHUS  XUMUYECKHX  PEAKLHUM.
Knaccudukanus XUMHUECKUX pEaKIMi MO Pa3IUYHbIM MpU3HAKAM ([0 YUCIy U
COCTaBy Y4YaCTBYIOIIMX B PEAKIMH BELIECTB, MO TEIUIOBOMY 3(¢eKTy, II0
U3MEHEHUIO CTENEeHEe OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, 0 00paTUMOCTH, IO
YYaCTHUIO KaTajau3aTopa, o arperaTHOMY COCTOSIHUIO pearupyrolux BEIEeCTB).

DJIEMEHThl XUMHUYECKOM TEPMOAMHAMUKU. ODHEPreTHKa XUMHUYECKUX
peakiuii. TeroBoil 3PekT XUMUUYECKOW peakiuu. DK30- U ASHIOTECPMUUYECKUE
peakiuu, TEePMOXMMUYECKUE ypaBHEHHMs. 3akoH l'ecca M €ro CileACTBUA.
BrluncieHns o TepMOXUMHAYECKUM YPABHEHUSM.

[IoHsiTHE O CKOPOCTHM XMMHMYECKOW peaKuu. 3aKOH JCHCTBYIOLUIMX Macc.
@akTOphl, BAUAIOIIME HA CKOPOCTh XMMHMYECKOM PEAKIMU. DHEPrUs AKTUBALUU.
[Tonsitue o katanusze. epmenTbl. THrHOUTOPEI.

[TonsiTue 06 OOpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusax. [Tonstue o
XUMUYECKOM paBHOBecuu, npuHuun Jle Illarense. VYcnoBus cMmenieHus
XUMUYECKOro paBHOBecHs. DakTophl, BIMAIOIIME HA COCTOSHHUE XHUMHUYECKOIO
paBHOBecus. [IporHosupoBaHre  BO3MOXKHOCTHM  NIPOTEKAaHHUS  XHUMHYECKHUX
NPEBPAILCHUI B PA3JIMYHbIX YCIOBHUSAX HA OCHOBE MPEJICTABICHUN 00 M3yYEHHBIX
JIIEMEHTAaX XUMUYECKOW KUHETUKU U TEPMOAUHAMHUKHU.

OKHCINTENBEHO-BOCCTAHOBUTEIIBHBIE peaKkuuu. OxucnurensHo-
BOCCTAHOBUTEJIBHBIE CBOMCTBA XUMUYECKUX JJIEMEHTOB, 3aBUCUMOCTb OT CTEIIEHU
OKHCIICHHs. BakHble OKHCIWTENMM W BOCCTaHOBUTENW. [lepmaHranar kaums
(xapaktepuctuka). CocTaBieHHE YpaBHEHHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCIOJIb30BAaHUEM METO/1a JIEKTPOHHOTO OajaHca.

DNEeKTpoJINTHYECKAsT auccouuanus. XHMHUYECKHE PEaklUud B PacTBOpax.
Teopus  2IEKTPOJIMTUYECKOM  AuccolManvu. PacTBopeHne Kak — (PU3MKO-
XUMHUYECKUH npouecc. [lonaTne o rugpatax u KpUCTAIIIOTHIAPATaX. DIEKTPOJIATHI
U HEdNEeKTponuThl. KaThoHbl, aHMOHBI. MexXxaHu3M JAUCCOLMALMHA BELIECTB C
pa3iaMuYHBIM BUJOM XHUMHUYECKOM cBs3U. CuibHble M Ci1a0ble 3JIEKTPOJIUTHI.
CreneHnp qucconyanuy, KOHCTaHTa auccouuanuu. MloHHOe mpown3BeAeHUE BOJBI.
Bopoponueiii  nokazatenb. HMHAMKATOpPBI. DJIEKTPOJIUTUYECKAS AUCCOLMAIUS
KHCJIOT, OCHOBAaHUM U COJICH.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUN HOHHOTO OOMEHa.
MonekynsipHble, IOJIHbIE U COKPAIIEHHbIE HOHHBIE YpaBHEHHUs peakiuii. CBoiicTBa
KHCIIOT, OCHOBAaHHWM W COJIEHl B CBETE MPEICTaBICHUN 00 3ICKTPOIUTUIECKON
nuccounanv. KauecTtBeHHbIE peakiii Ha NOHBI.



I'mpponus conei. loHHBIE ypaBHEHHUs THAPOJIA3A COel. XapakTep cpesbl B
BOJHBIX PaCTBOPAxX COJIEH.

OKCIEPUMEHTAIBHOE HW3YYEHHE BEIIECTB M SIBICHHUI: O3HAKOMJIEHHE C
MOJEISAMU KPUCTAJUIMYECKUX PEMIETOK HEOPTaHMYECKHX BELIECTB — METAIOB U
HeMeTaJuIoB (TpaduTa U aaMasa), CIIOKHBIX BEIIECTB (XJI0pHU/Ia HATPHA);

MCCJIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XMMUYECKOM peaKIuu OT BO3/IEUCTBUS
pa3anyuHBIX (AaKTOPOB;

OTIBITHI, WJUTFOCTPUPYIOLIUE 00PATUMOCTh XUMUUYECKUX PEaKIUi;

UCCIIEIOBAHUE DSJIEKTPOIPOBOJHOCTH PACTBOPOB, IPOILECCAa AUCCOLUALNAU
KHUCJIOT, IIEJ0YEH U COJICH;

IIPOBEICHUE OMNBITOB, WLIIOCTPUPYIOIIUX IPU3HAKKA NPOTEKAHMS PEaKLMA
MOHHOTO 0OMeHa (00pa3oBaHue OCa/IKa, BBIICICHUE Ta3a, 00pa30BaHUE BOJbI);

IpUMEHEHUE UHAMKATOpOB (JIakMyca, MeTUIopaHxka U (eHondraienHa) aus
OIIPEEIICHNS XapaKTepa Cpelibl B PACTBOPAX KUCIOT, OCHOBAHUM U COJIEH;

IPOBEICHHE  ONBITOB, WUIIOCTPUPYIOIMIMX  HPUMEPHl  OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIUH (TOPEHHE, PEAKIIMH PA3IIOKEHHUSI, COSUHEHUS );

pacrno3HaBaHWE€ HEOPraHWYECKUX BEIIECTB C IOMOINBI0 KaueCTBEHHBIX
pEeaKLMii Ha HOHBI,

pelIeHHE  SKCIEPUMEHTANBHBIX 337ad 1o TeMaMm: «OKHCIHTEIbHO-
BOCCTAHOBUTENBHBIE peakuum», «l'mapomus conen», «DIEKTPOJUTHYECKAs
U CCOLIHAITUS.

Hemeranibl 1 MX COeANHEHUSA

OOmas xapakrepucThka HemeTasioB. OCOOEHHOCTH CTPOEHHSI aTOMOB
XUMUYECKUX DJIEMEHTOB, MPOCTBIX BEUIECTB, ayuioTponus. OKHCIUTEIBHO-
BOCCTAHOBUTENbHBIE CBOWCTBA HeMeTaUIoB. CpaBHUTEIbHAs XapaKTEPHCTHKA
COEJIMHEHUI HEMETAJIIOB.

OOmast xapakrepucTuka rajgoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3MUecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOTeHOB. XHUMHUYECKME CBOWCTBA Ha MpUMeEpe XJopa
(B3auMoOJI€MCTBHE C  METajulaMHM, HEMeTallJlaMH, BOJOM,  IIEJI0YaMH).
XnopoBoaopon. ConsiHass  KUCJIOTa, XWMHUYECKHE CBOMCTBA, IOJy4YEHHUE,
npumeHeHue. JleiictBue xyiopa M XJOPOBOAOPOJA HA OPraHU3M 4YEJIOBEKa.
Baxnenmme xjmopuabl W WX HaxoxaeHue B npupone. llonatue o
KHCIIOPOJICOIEpKAIINUX KUCIOTaX XJIOpa U UX COJISX.

VVIA-rpynmnbel. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE CTEINEHU
okucienusi. CTpoeHue u pU3NYeCKue CBOMCTBA MPOCTHIX BEUIECTB — KUCIOPOJa U
cepbl. AJUIOTpOIHbIE MOAU(DUKAIIMKM KUCIOpOAa U cepbl. XMMUYECKHE CBOMCTBA
cepbl (B3aMMOJECHCTBUE C HEMETAUIaMH, METaJUIaMH, KOHIIEHTPUPOBAHHBIMHU
a30THOM u cepHOW Kkuciotamu). CepoBOJOpOA, CTpoeHUe, (U3MYECKUE W



XUMHUYECKUE CBOMCTBAa (KUCJIOTHBIE M BOCCTAHOBUTENIbHBIE CBOMCTBA). OKCHUIBI
Cepbl KAK IPEICTaBUTENIM KUCIOTHBIX OKCHIOB. CepHHCTas KUCIOTa U €€ COJIU.
Cepnast kucinoTa, ¢uU3MYECKHE H XUMHUYECKHE CBoicTBa (oOmme Kak
npeacTaBUTeNs Kiacca Kuciaor u crneuuduyeckue). Conu CepHON KHUCIOTHI.
XUMHUYECKUE peaKInu, JekKalllue B OCHOBE MPOMBIIIJIEHHOTO Coco0a MmoayyeHus
CepHON KUCHOTHI. [IpencraBieHuss 0 XMMUYECKOM MPOU3BOJICTBE U CBA3AHHBIX C
HuUM mpodeccusx. [Ipumenenne cepHoll KUCIOTHI H cyiabgpaToB. KauecTBeHHBIE
peakuuu Ha cyiabhut-, cyinbbua- u cyiabdar-anuonsl. HaxoxxneHue cepel U ee
COCIMHEHU B TpHUpoOje. XHUMHUYECKOE 3arpsi3HEHHE OKpYXKaloleld Cpelibl
COCJIMHEHUSAMH cephbl (KUCIOTHBIC IOXKAM, 3arpsi3HEHHE BO31yXa), CIOCOOBI €ro
IPEeIOTBPAIICHHUS.

Oobmas xapaktepuctuka 31meMeHToB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIICHUSI.

A30T, pacrpocTpaHeHHe B MpUpoAe, (pU3HMUecKre U XUMHUYECKHE CBOWCTBA
(B3aMMOJEHCTBHE C METaJlIaMH, BOJOPOAOM, KuciopoaoM). KpyrosopoT azora B
npupoae. AMMHAK, €ro (HU3UYECKUE M XUMHUYECKHME CBOMCTBA (OKUCIIEHUE,
OCHOBHBIE CBOWMCTBAa BOJIHOIO pacTBOpa), NPUMEHEHUWE M IMOJyYEHUE B
7abopaTopud W TMPOMBIIUIEHHOCTH. HMOH amMMOHMS, JTOHOPHO-aKIENTOPHBIM
MeXaHu3M ero ooOpaszoBaHusa. Conum aMMOHHS, UX (U3HYECKHE U XUMHUYECKUE
CBOMCTBa (pa3jOKEHHE U B3aUMOJEHCTBUE CO IIeJI0YaMHu), IPUMEHECHHE.
KauecTBenHast peaknus Ha woHbl amMMoHMs. Okcumubl azora (I, I, I, 1V, V).
Azotuctas kuciaorta. A30THast KUCJIOTa, €€ MoJIydeHue, (PU3NYeCKue U XUMUYECKHE
CBOMiCTBa (00IIME Kak TMpEJACTaBUTENS Kilacca KHUCIOT U crhenuduyeckue),
npUMEeHeHne. XHMHUYECKUE PEaKLMH, JIEKAINIME B OCHOBE IOJIYYEHHS a30THOM
KHUCJIOTHI B MIPOMBINIIIEHHOCTH. Hutpatel 1 HUTpUTHL. KauecTBeHHBIE peaklu Ha
HUTpaT- W HUTPUT-aHUOHBI. XUMHUYECKOE 3arps3HEHHE OKpPYXAIoLeh Cpeibl
COCIMHEHUSAMM a30Ta (KUCIOTHBIE MOXIU, 3arpsi3HEHUE BO3/lyXa, IOYBBl U
BOJIOEMOB).

®ocdop, amnmorponHbie wmonupukauuum (ochopa (Oenmplii M KpacHBIM
dbocdhop), puznueckre U XMMUYECKUE CBOMCTBA (B3aMMOJICUCTBUE C METalaMu,
KHCIJIOPOJIOM, raJOT€HaMU, KOHLIEHTPUPOBAHHBIMHU a30THOM U CEPHOU KUCIOTAMH).
Oxcuasr dochopa (I, V), dochopHas kuciora, GuU3UIECKHE U XUMHUUYSCKHUE
cBoiicTBa, monydenne. KauectBennas peaxius Ha (ochar-uonsl. [IpencraBnenus
o ranoreangax docdopa (11, V).

[lonsiTue 0  MHMHEpalmbHBIX  yAOOpeHusiX. A30THble, (ochopHbIE,
KOMIUIEKCHBIE ynoOpeHus. XHMHMUYECKOe 3arps3HEHHE OKpYXarollel cpeabl
COeIMHEeHUSIMH a30Ta u pocdopa.

O6mast xapaktepuctuka snemMeHToB |IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIEC CTENIEHNU OKUCIICHUSI.



VYrnepon, anmnorponusie Moaudukanuu (rpadut, anMas, ¢ysuiepeH, rpadeH,
HAaHOTPYOKH), GU3NYECKUE M XHUMHUYECKHME CBOMCTBA TMPOCTHIX BELIECTB
(B3aMMOJEHCTBHE C METAJNIAMH, HEMETaUIaMH, KOHLIEHTPUPOBAHHBIMUA a30THOMN U
cepHoit kucinoramu). [lonsitue 06 ancopOuuu. KpyroBopoT yriepoaa B npupo/e.
Oxcunpl yriaepoja, ux Gu3nueckue U XMMUYECKUE CBOMCTBA, JCHCTBUE HA KUBbIE
OpraHu3Mbl, MOJIYYEHUE U MPUMEHEHUE. DKOJIOTHYECKUE MpoOiieMbl aTMOochepsl,
cBs3aHHble ¢ okcugoM yriepona (IV). VYronbpHas kucinota u €€ CoJd, HX
busznueckue U XMMUYECKHUE CBOMCTBA, MOJy4yeHHWE W mnpuMeHeHue. KapOoHartsl,
rUApoKapOoHaThl, uX cBoWcTBa. KadecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIHCKOM
XO3SMCTBE.

[lepBoHayanbHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTUHEHMSIX
yriaepoja: yriieBOAOpOJbl (METaH, 3TaH, STWIEH, aleTWIEH), 3TaHOJ, TJIULEPHUH,
YKCyCHas KucioTa. [IpupoaHbple UCTOYHUKHU YIIJIEBOAOPOJOB (yroJib, MPUPOIHBIN
ra3, He)Th), MPOAYKTHl UX MEPEPAOOTKU, UX POJIb B OBITY U MPOMBIIUIEHHOCTH.
[ToHsiTHE O OMOJOTMYECKH Ba)KHBIX OPraHUYECKUX BEIIECTBaX — JKHUpax, OelKax,
yriaeBoJgax — M HX pOJIM B JKU3HU 4YeloBeKa. EAMHCTBO oOpraHWYecKkux u
HEOPTraHWYECKUX COCINHEHHUN.

Kpemuuii, ero ¢usnueckue MU XMMUYECKUE CBOICTBa (B3aMMOJAEWUCTBUE C
MeTaJUIaMH, KUCJIOPOJOM, YIJIEPOAOM, TaJIor€HaMu), MOJYyYEeHUE U MPUMEHEHUE.
Pons kpemuus B pupoe u trexauke. Okeup kpemuus (1V), kpemHneBas Kuciora,
CWJIMKATHL: (pU3MUECKHEe M XMMHUYECKHE CBOWCTBA, MOIY4YEHHE M NPUMEHEHUE B
OBITY M IPOMBILUIEHHOCTH. BaxkHeillne crpouTeiabHble MaTepHalibl: KepamHKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. IIpobiempl 6e30macHOTO MCIOJIB30BAHMS
CTPOUTEIBHBIX MATEPUAJIOB B MOBCETHEBHOM KU3HHU.

bop. Ocobennoctu ctpoenus aroma. OO0mye npeacTaBieHus 0 GU3NIECKUX
Y XMMHUYECKUX CBOMCTBaxX. bopHas kuciora.

OKCHEpUMEHTAIIBHOE U3YUEHHUE BEIIECTB U SIBJICHUI:

O3HaKOMJIEHHE ¢ 00pa3laMu MPUPOAHBIX XJIOPUIOB (TATIOTEHUIOB);

MPOBEICHUE ONBITOB, OTPAKAIOMIMX (HUIUUECKHE U XMMHYECKUE CBOMCTBA
raJIor€HOB U MX COCIUHCHMI;

WM3YYEHUE CBOMCTB COJISTHOWU KHUCJIOTHI;

IPOBEJCHNE KaUeCTBEHHBIX PEaKlUi Ha XJIOPHUJ-, OPOMHUI- U UOJUA-UOHBI U
HaO0JI0ICHUE PU3HAKOB UX MPOTEKAHUS;

O3HAKOMJIEHUE C 00pa3laMu Cephl U €€ IPUPOAHBIX COCTUHECHHUIA;

HaOMOJeHue  mpolecca  OOyrJMBaHUs — caxapa  HOJ  JCWCTBHEM
KOHIIECHTPUPOBAHHON CEPHOM KUCJIOTHI;

M3YYeHUE XUMHUECKIX CBOWCTB pa30aBIIEHHON CEPHON KUCIIOTHI;



IPOBEJCHNE KAuyeCTBEHHBIX PEaKIUil Ha cynbdua-, cymbQur- u cyiabdart-
MOHBI M HaOJIIO/ICHNE TIPU3HAKOB UX MPOTEKAHUS;

O3HaKOMJIEHHE C (PU3WYECKUMH CBOMCTBaMHU a3oTa, ¢Gochopa u HX
COCIMHEHUH, 00pa3iaMu a30THBIX U POCHOPHBIX yIOOPEHUI;

MoJIydeHue, coOupaHue, paclio3HaBaHWE MU HU3YYCHHE CBOWCTB aMMMAKa,
M3y4YE€HUE CBOMCTB COJIE aMMOHMUS,

MIPOBEICHNE KauyeCTBCHHBIX PEaKIUi Ha WOH aMMOHHWsSI, HUTPUT-, HUTPAT- U
dbocdaT-uoHbI U U3YUYECHHE MPU3HAKOB UX MPOTEKAHUS;

M3y4YeHHUE B3aMMOJICUCTBUS KOHIIEHTPUPOBAHHON a30THOM KHUCIOTHI C MEJIbIO,
CBOMCTB (hoCHOPHOM KHUCIIOTHI U €€ COJIeH;

O3HAKOMIJIEHHE C MOJENIAMU KPUCTAJUIMYECKUX PEIIETOK anmasa, rpadura u
dbynnepeHa, ¢ IpoIeccoM aJacopOIMKM PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yIJIEM U YCTPOICTBOM IIPOTUBOTA3a;

[oJlydyeHue, coOrpaHue, paclio3HaBaHUE M U3YyUYEHHE CBOWCTB YIJIEKUCIIOIO
rasa;

IpOBEJCHNE KAuyeCTBEHHBIX pEakUWid Ha KapOOHAT- M CHJIMKAT-UOHBI H
W3y4eHUE MPU3HAKOB MX MPOTEKAHUS;

W3y4YeHHUE B3aMMHBIX MPEBpAIIEHUN KapOOHATOB U THAPOKAPOOHATOB;

O3HaKOMJIEHHME ¢ oOpa3liaMu MPUPOAHBIX KapOOHAaTOB M CHJIMKATOB, C
MPOAYKIMEN CHIIMKATHON MTPOMBIIIJIEHHOCTH;

pelIeHre YKCIIEPUMEHTAIBHBIX 33/1a4 TI0 TeMe «BakHel1e HeMeTasulbl 1 UX
COETUHEHUSI.

MeTtanjibl 1 MX COeTUHEHUS

O6mue cBoiictBa MetawioB. OOmas XapakTEpPUCTUKA XUMHYECKUX
AJIEMEHTOB — METAJUIOB HA OCHOBAaHWU MX TMOJIOkeHus B [leproanueckoit cucreme
xuMHueckux anemeHToB [1. 1. MenneneeBa u ctpoenus aromoB. Metaisl A- u b-
rpynn. CTpoeHHe NpPOCTBIX BEIIECTB — METaUIOB. Mertauinyeckas CBA3b U
MeTaJuInuecKasi KpucTajuimueckasi penieTka (MpUMUTHUBHASL KyOudeckas, 00bEMHO-
HEHTPUPOBAHHAS KyOmnueckas, rpaHeleHTPUPOBAHHAS KyOmueckas,
reKcaroHaJibHas IUIOTHOYIAaKOBaHHas). 3aBUCHUMOCTh (U3UYECKUX CBOWCTB
METAJJIOB OT CTPOEHUS KPHUCTAJUIOB. OJEKTPOXMMHUYECKUW PN HANPSHKEHUN
MeTasuioB. O0ImKe XUMUYECKUE CBOMCTBA MeTauioB. O0IIMe criocoObl MOTyYeHUs
METAJIJIOB, METAJUTYPrus. DJIEKTPOJIU3 PacIIaBOB U PACTBOPOB COJIEH KaK OJMH M3
crioco00B ToJydeHuss MeTauioB. [loHATHE O KOPpPO3UHM METAJIOB, OCHOBHBIC
CHOCOOBI 3amMThl WX OT Koppo3uu. CrutaBwl (CTallb, YYTYH, AIOPATIOMUHUH,
Opon3za). [IpuMeHeHre METalJIOB U CIUIABOB B OBITY M MMPOMBIIIICHHOCTH.

Memannwvt A-2pynn

[Ilenounsie meTamel: nonoxkeHue B llepuoanyeckon cucreme XMMHUYECKHX
anemenToB /. 1. MenzaeneeBa, cTpoeHHME UX aTOMOB, HAXOXJIEHUE B IPUPOJE.



du3nuecKue U XMMUYECKUE CBOMCTBA (HA MpUMEpE HATPUS U Kajusl), MOJy4YeHHE.
Oxcuapl U TUIPOKCHUIBI HATpUS U Kanusl. [I[puMeHeHre MeN0YHbIX METAJIIIOB U UX
coelMHeHU. buosornueckas posjab HaTPUs U KaJusl.

[[lenoyHO3eMENbHBIE METAJUIBI MAarHuii W KaJdbUUW: IIOJOKECHHE B
IIepuonnueckoin cucreMe xumMudeckux siemeHToB [[. M. Menneneesa, crpoeHue
UX aTOMOB, HAXO0XJICHUE B MIpupojie. Dusnyeckue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanpuus. BaxkHelmue coelMHEHUs KalblMsl U MarHus (OKCHI, THUIPOKCHU]I,
COJIM), CBOMCTBa, MpuMeHeHue. JKecTKOCTh BOJbI M CHOCOOBI €€ YCTpaHEeHHS.
KpyroBoport kanbiusi B IpUpPOE.

AJFOMUHHIA: TI0JI0kKEeHUE B [lepnoandeckoi cucteMe XUMUYECKUX YJIEMEHTOB
J. U. Menneneesa, cTpoeHne aTtoma, HaxoKJIE€HHE B npupone. Pusndeckue u
XUMUYECKHE CBOMCTBA aTtOMHUHMS. AMGPOTEpHBIE CBOMCTBA OKCHIA W THAPOKCHIA
antoMuHus. [I[puMeHeHue aTtOMUHUS U €r0 CIUIaBOB.

Memannwvt b-zpynn

OOmast xapakTepuCTHKa MeTauioB b-rpynm (MOOOYHBIX MOATrpYyMMN):
nonoxkenne B llepuonnueckor cucreme Xxumuyeckux anemeHtoB  [[. WM.
MeHnieneeBa, 0COOEHHOCTH CTPOCHUSI aTOMOB. SIBJIEHUE «IIpOBajiay 3JIEKTPOHA Ha
pUMEpPE CTPOEHUSI aTOMOB XpoMa, MeJiu, cepedpa. BanieHTHbIE COCTOSIHUSI aTOMOB
d-3JIeMEHTOB, CTENEHH OKHCICHHS AaTOMOB B COCJAMHCHHSX. 3aBHCHMOCTH
KHCJIOTHO-OCHOBHBIX CBONCTB OKCHIOB M THAPOKCHIOB META/UIOB OT 3HAYCHUS
CTEIICHU OKUCIICHHS DJIEMEHTA B COCIMHEHUM (HA MPUMEpPE COCAMHEHUN XpoMa).
[IepBOHauYaNbHBIE TPEACTABICHHS O KOMIUIEKCHBIX COEAUHEHUSX.

Menp u cepebpo: CTpO€HHE aTOMOB, CTEIEHU OKHcieHus. OOmmue KpaTKue
MPEACTaBICHUS] O (PU3NYECKUX M XUMHYECKUX CBOMCTBAX MPOCTHIX BEIIECTB
(B3aMMOJAEHCTBHUE C KUCIOTAMHU-OKUCITUTEISIMU), 00 UX OKCHAAX, THAPOKCUAAX U
coJisix, ux nmpuMeHeHuu. [IpencraBieHuss 00 aMMUaYHBIX KOMIUIEKCAaxX cepedpa u
Menu. KauecTBeHHBIC peakIiuy Ha KaTHOHBI Meau (2+) u cepedpa.

[{uHK: cTpoeHue aToMa, CTENeHb OKUCIICHUS. XapaKTepUCTUKA (PU3NIECKUX U
XUMHUUYECKUX CBOMCTB, MPUMEHEHNE, aMPOTEpHBIC CBOMCTBA OKCHUIA U THIPOKCU/IA.
KadecTBeHHbIE peaKIuu Ha KaTHOHBI IIUHKA.

JKeneso: crpoenue aroma, creneHu okucieHus. Haxoxxnenue B mpupoie.
du3nyecKkrne 1 XMMAYECKHUE CBOMCTBA JKeJle3a, NpuMeHeHne. buonornueckas posip
xeneza. Oxcuapl, ruapokcuasl u conu keneza (ll) u xeneza (Ill), ux cocras,
CBOMCTBa M ToiydeHue. KadecTBEHHbIE peaklMM Ha KaTHOHBI Jkene3a (2+) u
xkenesa (3+). UyryH u ctajib — CIUIaBbl Kejesa. [[pou3BoACTBO UyryHa U CTallH.
DKoJIOTUYECKHEe MPOOJIEMBI, CBI3aHHBIC C METAJUTYPTUYECKIUMH MPOU3BOJICTBAMH.

DKCIepUMEHTAIIbHOE U3YYCHUE BEILIECTB U SIBJICHHI:

O3HAKOMJIEHHE C oOpasllaMy METAUIOB W CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBaMU;



MOJEIUPOBAHNE METALINYECKOU KPUCTATUIMYECKON PELIETKY;

W3yYEHHE B3aMMOJECHCTBUS METAJUIOB C BOJOM, C pPACTBOPAMHU COJIEH H
KHUCJIOT, UCCIEAOBAaHUE MPOIIECCOB 3JIEKTPOJM3a pacTBopoB xyopuaa meau (l1) u
noauaa Kaiuvs, KOppO3UH METAJUIOB;

U3ydeHue OCOOCHHOCTEH B3aWMOJICHCTBUS OKCHIOB KaJbLIUS W HATPUA C
BOJIOM, UX TUJIPOKCUIOB — C OKcuioM yriepoaa (1V) u kucnoramu;

W3Y4YCHHUE CBOMCTB KapOOHATOB U THAPOKAPOOHATOB KAJBIIUS, )KECTKON BOIBI;

W3YYEHHE MPOLIECCOB IMOJIYYECHHUS] TUAPOKCUIOB JKee3a, UX XUMHUUYECKHUX
CBOMCTB,;

U3y4YeHHUE PU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIMi Ha MOHBI (MarHus,
KaJIbIIUSl, A IIOMUHUS, IIMHKA, kene3a (2+) u xene3a (3+), meau (2+);

HaOJFOICHUE W OMHMCAHWE OKpAIIMBaHUS TJIAMEHU WOHAMU HATPUS, KA |
ENISIER

uccienoBanre aM(pOTEpHBIX CBOMCTB THMAPOKCHAA ATIOMUHHUS, THAPOKCHIA
xpoMma (I11) u rugpokcuaa nUHKa;

pelIeHUE KCIEPUMEHTAIBHBIX 3aJ1ad N0 TeMe «BakHeumme mMeTtaiuibl U ux
COEIUHECHUSD.

XuMHS M OKPYXKAOLIAS cpeaa

BemecrBa 1 Marepuansl B IIOBCEAHEBHOM JXKM3HM 4YelOBeKa. Bakneuiuune
BEILIECTBA U MaTepuaibl, 00JAaCTH MX MpUMEHEHHUs. be3omacHoe HCMOIb30BaHUE
BEILIECTB U XHMMHYECKUX peakiui B ObITy. IlepBasi moMolis Nnpu XUMHYECKUX
0’KOrax U OTPABJICHUSAX.

HoBeie MaTepransl 1 TEXHOJIOTUH. [[pUHIMIIBI «3€TIEHON XUMUW.

OCHOBBI JKOJIOTMYECKONM TPaMOTHOCTH. XHUMHUS U 3I0pPOBbE. 3HAUYECHUE
M3y4aeMbIX XUMHUYECKUX JJIEMEHTOB M UX COCIMHEHUHN s PYHKIMOHUPOBAHUS
opraHusma yenoeka. [loHsTie o 310poBoOM 00pase KU3HU.

XUMHUYECKOE 3arpsi3HEHUE OKpYXKaIoIeh cpeibl. DKOJOTUUECKHUE TTPOOIEeMBI,
CBSI3aHHBIE C COCIMHEHUSIMHU YTIIEpOa, a30Ta, CEPbI, TKENBIX MeTauoB. [loHsaTHE
o ITJIK. Ponp XxumMuu B pelieHnr 3KOJIOTHYECKUX TPOOIIEM.

DKCHEPUMEHTAJIbHOE M3YYEHHE BEIIECTB M SBJICHUI: O3HAKOMIICHUE C
oOpa3uaMu MaTepualioB (CTEKJO, CIUIaBbl METAJUIOB, MOJMMEPHBIE MaTepualbl),
ONPEAEICHUE KHUCIOTHOCTH IPUPOAHBIX BOJ, MOIEIMPOBAHUE MpOLEcca
oOpa30BaHUs KUCIIOTHOTO JOX/IS, H3yUYCHHUE €T0 BO3ACHCTBUS HA MaTEPHAIIHI.

IloBTOpeHne U 00001IeHHMe 3HAHMH OCHOBHBLIX pa3ie]oB KypcoB 8-9
KJIACCOB

[Teprnonnueckuit 3akoH U [leproanueckas cucTeMa XUMUYECKUX JIEMEHTOB B
CBETE MPEACTABICHUIN O CTPOEHUS aTOMa. 3AKOHOMEPHOCTH B U3BMEHEHUH CBOWCTB
XAMHUYECKHUX JJIEMEHTOB U UX COCMHEHUN B IEPUOJAX U IPyNIax.



CrtpoeHue BellecTBa B TBEPJIOM, JKUJIKOM U Ta3000pa3HOM COCTOSHUU. Buabl
XUMHUUYECKON CBS3U. 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THINA KPUCTAITUYECKOU
pPELIETKHU U BUJA XUMUYECKOU CBSI3HU.

Knaccubukanyss XUMHUECKHX peaKIUid 10 pa3IMYHbIM  IpU3HAKaM.
[IporHo3upoBaHre BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKHX IIPEBpAIlCHUA B
pPa3JIMUHBIX YCJIOBHUSIX HAa OCHOBE MPEJCTABICHUN XUMHYECKOM KHHETHKU W
TEPMOJUHAMUKH.

XUMHUUYECKHE Peakiuu B pacTBopax. ['maponns cosieil. Peakuuum OKucIeHus -
BOCCTAHOBJICHUS. DJIEKTPOJIN3.

CBoiicTBa KHCJIOT, OCHOBaHHUHW M COJEH B CBeTe MNpPEACTaBICHUNA 00
ANEKTPOJIMTUYECKOM  JAUCCOIMAIMA U OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIusX.

Mesrcnpeomemnbnie ceasu

Peanuzanus MeXNpeIMETHBIX CBA3€M MPU M3YYEHHM XUMHUH B 9 Kiacce
OCYILECTBIISIETCS YE€pe3 HCIOJb30BaHUE KaK OOIIMUX €eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK U MIOHSATUM, IPUHSTHIX B OTACIBHBIX €CTECTBEHHBIX HAyKaX.

OO01Me ecTeCTBEHHO-HAYYHBIE OHATHS: sIBICHHUE (TIpoLecc), HAy4YHbIN (axT,
TUIIOTE3a, TEOPHsS, 3aKOH, aHajgu3, CHHTE3, KiIacCHMHKAIMs, MEPHOJIUYHOCTD,
HaOJII0/ICHUE, DKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, MOJICNb, TEXHOJIOTHS,
MaTepualbl.

®dusnka: BEMIECTBO, TeNO, (U3UYECKUE BEIUYUHBI, CIUHUIBI U3MEpPEHUS,
Macca, 00bEM, KOJTMYECTBO TEIUIOTHI, aTOMBI M MOJICKYJIBI, arperaTHbhIe COCTOSHUE
BEIIIECTBA, CTPOCHHME Ta30B, JKUJIKOCTEH M TBEPABIX (KPUCTAUIMUYECKUX) TEll,
KpUCTaJUIMYecKas pelieTka, JJIEKTPOH, SApO aToMa, MNPOTOH, HEWTPOH, HOH,
HYKJIA/I, ©30TOMBI, KBAHTHI, PaJIMOAKTUBHOCTD, aib(a-, 0eTa- U raMMa-u3ayueHue,
AIIEKTPUUYECKUN 3apsifl, MPOBOJHUKH, MOJYIPOBOIHUKHU, TUIJICKTPUKU, COJTHECUHBIN
CIIEKTp, pa3JIoKeHHEe OeI0T0 CBEeTa B CIIEKTP.

buonorus: sxocucrema, ouocdepa, poTocHHTE3, MPOIIECCH 0OMEHA BEIIECTB,
MUHEPAJIbHBIC yIOOPEHUsI, MHUKPOAJIEMEHThI, MAaKpPOJJIEMEHThI, MUTATEIIbHBIC
BEIIICCTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpaNIbl, TOPHbIE MOPOJBI,
MOJIE3HBIE UCKOTIAeMbI€, TOTUIMBO, BOJIHBIE PECYPCHI, IIJIAaHETA 3eMJIA.

TexHomorus: CTPOUTEIIbHBIC TEXHOJIOTHH, CEJIbCKOXO03SMICTBEHHBIEC
TEXHOJIOTHUHU, TEXHOJIOTUHU 3JIEKTPOHHON MPOMBIILICHHOCTU, HAHOTEXHOJIOTUH.

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIIEI'O OBPA3OBAHMSA
(YIJIYBJEHHBIA YPOBEHb)



JIMYHOCTHBIE PE3YJBTATBI

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
oOpa3oBaHUsl JOCTUTalOTCS B XOJie OOyYeHMs] XUMUU B €AUHCTBE Y4YEOHOU U
BOCIIUTATEIBLHOUN JIEATEIbBHOCTH 00pa30BaTEIbHOW OpraHU3allid B COOTBETCTBUU C
TPAAUIMOHHBIMUA POCCUNUCKUMU COLIMOKYJIBTYPHBIMUA U JTYXOBHO-HPAaBCTBEHHBIMU
HEHHOCTSIMU, TPUHSATHIMU B OOIIECTBE NpaBWIAMH M HOpPMaMu MOBEACHUS U
CIIOCOOCTBYIOT —IMpoIleccaM CaMOIO3HAHUsA, CaMOPa3BUTHUSI M  COLMAIA3AIUU
oOydJarommxcs.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAlOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBAThCS CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAlMd U
pacIlIMpEHnE OIbITa AEATEIbHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHMOTHYECKOr0 BOCTIMTAHUA:

MPOSIBJICHUE IIEHHOCTHOTO OTHOIIEHUSI K OTEUECTBEHHOMY KYJIbTYPHOMY,
HAy4YHOMY M MCTOPHUYECKOMY HACIEIUI0, MOHMUMAHWE 3HAYEHUS] XUMHUYECKOU
HAayKH M TE€XHOJIOTHUU B JKM3HU COBPEMEHHOTO OOIIECTBA, B Pa3BUTHUU SKOHOMHKHU
Poccun u cBOEro permoxa;

2) rpasKIaHCKOr0 BOCTIUTAHUSA:

MPEACTAaBICHUE O COIMAJIbHBIX HOpPMax W MpaBUIaX MEXKIUYHOCTHBIX
OTHOILIEHUN B KOJUIEKTUBE, TNPOSIBJICHUEC KOMMYHUKATUBHOM KyJIbTYphl B
Pa3HOO0Opa3HOM COBMECTHOM JCSITEIBHOCTH;

CTpEMJICHHE K B3aMMOIIOHMMAHUIO U B3aUMOTIOMOIIH B Ipoiiecce y4eOHOH U
BHEY4YEOHOM JCATEIBHOCTH;

TOTOBHOCTh OIIEHMBATh CBOE MOBEJICHHUE W TOCTYNKU CBOUX TOBApUIICH C
MO3UIIMU HPABCTBEHHBIX M TMPABOBBIX HOPM C YYETOM OCO3HAHUS TOCJIEICTBUMN
MOCTYMKOB;

3) popMUpPOBAHUS EHHOCTH HAYYHOT O MO3HAHUSA:

MHUPOBO33PEHUYECKHUE TMPEJICTABICHUSI O BEIIECTBE U XUMHYECKOW peakilvH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U HEOOXOJUMBbIC JIJIs
MOHWMAHUS CYIIIHOCTH HAyYHOU KapTHUHBI MUPA;

OCO3HAHUE IIEHHOCTU HAYYHOTO MO3HAHUS JJI1 Pa3BUTHUS Ka)KJOT0 YeJIOBEKa
U MPOU3BOJUTEIBHBIX CUJI OOIECTBA B IIEJIOM, POJIM U MECTa HAYKU «XUMHUS» B
CUCTEME Hay4YHBIX TNPEACTABICHUNA O 3aKOHOMEPHOCTSX Pa3BUTUS IPUPOIBI,
B3aUMOCBS3SIX YEJIOBEKA C MIPUPOJIHON U TEXHOJIOTHUYECKOU CPENOH;

Mo3HaBaTelIbHAsI MOTHBAllUA W MWHTEpPEC K OOY4YEHHI0, TOTOBHOCTh H
CIIOCOOHOCTh K CaMOPa3BUTHIO M CaMOOOpA30BaHMIO, K WCCIIEIOBATEIHCKON
NeATEeTLHOCTH, K OCO3HAHHOMY BBIOOPY HAMpaBIICHUS W YPOBHS JaJbHEHIIIETO
oOyueHus;

4) BOCIIUTAHUS KYJIbTYPbI 310POBbS:



OCO3HAHHUE IIEHHOCTU HW3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0POBBIO, YCTAaHOBKA Ha 3JIOPOBBIA 00pa3 >KW3HU, OCO3HAHUE TOCIEICTBUN U
HETMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aTKOTOJIs, HAPKOTUKOB, KypEHUs),
HEOOXOJMMOCTH COOMIOJICHUs] TpaBui 0€30MacHOCTH TIpU  OOpallieHuu ¢
XUMHUYECKUMH BEIIECTBAMHU B YUEOHBIX M )KM3HCHHBIX CUTYaIHsX;

S) Tpy10BOI0 BOCIIMTAHMS:

dbopMHUpOBaHUE TICHHOCTHOTO OTHOIICHHS K TPYIOBOM ACSITEIBHOCTH Kak
€CTEeCTBEHHON MOTPEOHOCTH YeJOBEKa M K MCCISA0BATEILCKON NESITEILHOCTH KaK
BBICOKO BOCTPEOOBAHHOM B COBPEMEHHOM OOIIIECTBE;

pa3BUTHE MHTEpeca K ImpodeccusM, CBSI3aHHBIM C XMUMHEH, B TOM YHCIIE K
npodeccusm HaydHOU cepbl, OCO3HAHKE BO3MOKHOCTH CaMOPEANTH3aIlii B 3TON
chepe;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

OCO3HaHHE HEOOXOMMOCTH OTHOIIICHHS K MPUPOE KaK UCTOYHUKY KU3HU Ha
3emMiie, OCHOBE €€ CYLIECTBOBAHUS,

MOBBLIIIICHUE YPOBHSI JKOJOTUYECKON KyJIbTYphl: MPUOOPETCHUE OIbITA
MJIAHUPOBAHUSI TIOCTYNKOB W OILEHKHM WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKpY)XKaroliel cpelbl; OCO3HaHHE TIJI00aJIbHOTO XapakTepa HSKOJIOTHYSCKUX
npobjieM W IMyTeld MX PEeIIeHMs; CIIOCOOHOCTh NMPUMEHSTh 3HAHMS, IOJydaeMble
IpU U3YYCHUU XUMHH, JUISl PEUICHUS 3a/lad, CBSA3AHHBIX C OKPYXAIOIICH Cpenou;
AKTUBHOE HENPUATHE JCUCTBHM, IPUHOCAIIMX BPEA OKPYXKAIOLIEH Cpenc;
OCO3HAHHUE CBOCH POJIM KaK IrpakJIaHUHA U TTOTPEOUTENS B YCIOBHUSAX B3aUMOCBSI3H
IIPUPOJHOM, TEXHOJIOTUYECKOM M COLUMAIBHOM Cpell; TOTOBHOCTh K YYacTHIO B
MPAKTUYECKOM JICATEIIBHOCTH SKOJOTHYECKON HAITPABICHHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yJbTaThl O00y4YalOIIMUXCSA, OCBOMBIIMX NPOrpaMMmy IO
XUMHUHU OCHOBHOI'O 00I1IeT0 00pa30BaHusl, BKIIIOYAOT:

YCBOCHUE MEXIUCIUILUTMHAPHBIX (MEXIPEIMETHBIX) TTOHITHHI, OTPasKarOIINX
MaTepuaIbHOE E€IUHCTBO MHpa M Mpolecc IO3HaHUs (BELIECTBO, CBOMCTBO,
DHEpPrus, SIBJICHUE, HAY4YHBIH (DAKT, 3aKOHOMEPHOCTh, TMIIOTE3a, 3aKOH, TEOpHS,
HaOJI0IeHNEe, U3MEPEHHE, UCCIIEA0BaHNE, SKCIIEPUMEHT U JIPYTHE);

OBJIaJICHWE YHUBEPCAJIbHBIMH YUE€OHBIMHU JEHCTBUSAMH (TIO3HABATEIHHBIMH,

KOMMYHHKAaTUBHBIMH, PETYJISATUBHBIMU), BAXHBIMHA  JJISt ITOBBIILICHUS
7(h(HEKTUBHOCTH OCBOCHHS COJIEpKaHHS Yy4eOHOro mpenMera, (HOpMUPOBAHMS
KOMIIETEHIIMA, A  TaKXe  IPOEKTHO-UCCIEIOBATEIbCKON  JIESITEIbHOCTH

oOy4Jaronmxcs B Kypce XuMuu;
CIIOCOOHOCTh WX HCIIOJB30BaTh B YUCOHOM, MO3HABATEIHLHOM M COIUATIBLHOM
MpaKTHKE.



ITo3HaBaTe/IbHbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckue AelcTBUA:

YMEHUS HWCIOJIb30BaTh MPHUEMBl JIOTUYECKOTO MBINIJICHUSI TPH OCBOCHUHU
3HAHUM: PACKPBIBATh CMBICI XUMHUUYECKUX MOHATUM (BBIACIATH UX CYIICCTBEHHBIC
MPU3HAKH, YCTAHABIMBATH B3aMMOCBS3b C JIPYTHMMHU TMOHSITHSIMHU); aHATU3UPOBATh,
CpaBHUBaTh, 0000maTh, BBHIOMpPATh OCHOBaHUA I KiIacCUUKAIUU U
CUCTEMATHU3AIMA XUMUYCCKUX BEIICCTB M XUMUYCCKUX PEAKIINil; YCTaHABIINBAThH
MPUYUHHO-CJICACTBEHHBIC CBS3M MEXKIY OOBEKTaMH W3Y4YCHUS; CTPOUTH
JOTUYECKHE pacCyXJeHus (MHAYKTUBHBIC, JIEAyKTUBHBIC, 110 aHAJIOTHH);
npejuiaraTh KpUTEPUM U BBISIBISATH OOIHME 3aKOHOMEPHOCTH W MPOTHUBOPEUHUS B
W3YJaeMBbIX TMPOIECcCaxX M SBIICHUSX; MPOBOJWTH BHIBOABI U 3aKIIOUCHUS; YMCHUS
MPUMEHATh B TPOIECCE MO3HAHUSA MOHATHS (TIPEIMETHBIE W METalpeaMETHBIC),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJCIIH, UCIIOIB3yeMbIE B XHMMHH, TIPEOOPa30BLIBAThH
MOJICIbHBIC MPECTABICHUS — XMMUYECKHUM 3HAK (CHMBOJI 2JIEMEHTA), XUMHUYECKast
dbopmylla U ypaBHEHHE XMMHUYECKOW PEAKIIUU — MPH PEIICHUH YYeOHBIX 3a7ad; C
y4eTOM OTHUX MOJCIBHBIX TPEACTABICHUA XapaKTepU30BaTh HM3ydacMbIe
XUMHUYECKHEC BEIIECTBA U XUMUICCKUE PCAKITUN.

Ba3oBble wucciegoBarejJbckue AedcTBUS (MeTOAbl HAYYHOI0 MO3HAHMS
BelIeCTB M SIBJICHU):

YMEHHSI TIPUMEHATh METOJbl HAyYHOTO ITO3HAHHUS BEIIECTB W SBJIICHUN Ha
OMIIUPUYECKOM M TEOPETUYECKOM YPOBHIX B Yy4eOHOW TO3HABATEIBLHON U
MIPOCKTHO-UCCIEA0BATEIIbCKOM ISATSTLHOCTH;

YMEHHS HCIIOJb30BaTh MOCTABJCHHBIE BOMPOCHI B KAadyeCTBE HMHCTPYMEHTA
MO3HAHUS M CAMOCTOSITEIIbHO CTaBUTh BOIIPOCHI;, aHATU3UPOBATh (PAKTHI, BHISBISATH
u (GopMymupoBaTh MmpoOIEMy, ONMPENENsATh IEb W 3aJaud, COOTBETCTBYIOIIUE
pEIICHHIO MPOOJIEMBI; TIPEAIaraTh OMMCATEIIBHYIO HIIH O0BSICHUTEIHHYIO THIIOTE3Y
U OCYHIICCTBJIATh €€ TPOBEPKY; YMEHHS IMPOBOJWTH W3MEPCHHSI HEOOXOIMMBIX
rapaMeTpoB, BBIYUCIICHUS, MOJCIUPOBAHNE, HAOIIOMCHUS M SKCIICPUMEHTHI
(peasibHBIE W MBICIICHHBIE), CaMOCTOSITEJILHO TIPOTHO3MPOBATH PE3YJIbTATHI,
dbopmyaupoBaTh 0000IIEHUST M BBIBOABI 1O pe3yibTaTaM IPOBEACHHOTO OIIBITA,
WCCJICIOBAHMSI, COCTABJIATh OTUET O MPOJICIIaHHON paboTe;

Pabora c nundopmanueii:

YMEHUSI OPUEHTHUPOBATHCS B PA3IMUHBIX UCTOYHMKAX WH(MOpPMAIUU (HayIHO-
MOMyJIsipHAsl JIUTEpaTypa XUMHUYECKOTO COJCp)KaHUS, CIPAaBOYHBIE MOCOOUS,
pecypcbl MIHTEpHETA); aHAIM3UPOBaTh MHPOPMAIIMIO M KPUTHYECKH OICHUBATH €€
JIOCTOBEPHOCTh M HEMPOTHBOPEYMBOCTh, OTOMpaTh H HHTEPIPETHPOBATH
uH(pOpMAIUIO, 3HAYMMYIO JJIS peIlleHUs y4eOHOW 3ajadd; YMEHUS TPUMEHSTh
paznu4Hble METOABl U (POpMyNIHpPOBATH 3ampoOChl TMPU TOUCKE U OTOOpE



uHbopMaIuy, HEOOXOIUMOM MJisi BBIMOJHEHHUS Y4YEOHBIX 3a7ad; HCIOJIb30BaTh
UHPOPMAIIMOHHO KOMMYHHMKATHUBHBIE TEXHOJOTHM M Pa3JMYHbIE MOHCKOBBIE
CHUCTEMBI; CAMOCTOSTEIBHO BBIOMpATh ONTHUMAIBHYIO (QOpPMY MpEICTaBICHHUS
uHpopmanuu (cxembl, rpaduku, AuarpaMMbl, TaOJHIBI, PUCYHKH U JpYTrHe
¢dopMBl); YMEHHSI UCIONB30BaTh HAYYHBIN S3bIK B KAa4eCTBE CPEACTBA PabOTHI C
XUMHYECKOM HMHpopManueil; MNpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTeMaTHYeCKHUe) 3HAKU U CUMBOJIbI, (popmyibl, aOOpeBHATypbl, HOMEHKIATYPY,
UCTONBb30BaTh M MpeoOpa3oBBIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPEICTBA
HATrJISITHOCTH.

KOMMYHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe HeﬁCTBHH:

1) ymenus oOieHus (MMCbMEHHOM U YCTHOM KOMMYHUKAIINH):

MPEACTABIATh TMOJYUYEHHbIC PE3YJIbTaThl MO3HABATEIBLHON NESITEIHLHOCTH B
YCTHBIX W TMHCHBMEHHBIX TEKCTax; MMyOJIMYHO BBICTYNaTh C Mpe3eHTalUeH
pe3yibTaTOB BBITIOJIHEHUS XUMHUYECKOTO HJKCIEpPUMEHTa (MCCIeI0BaTEeNbCKON
71a00paTOPHON MJIM MPAKTUYECKON paboThl, yueOHOTO MPOEKTA); B XOJe Juajiora u
(W1K) TUCKYCCUM 3aJ1aBaTh BOMPOCHI MO 00CYk AaeMOM TeMe U BBICKA3bIBATh UCH,
dbopMyIHpOBaTh CBOM MPEJIOKEHUSI OTHOCUTEIIBHO BBITTOJTHEHUS MPEAJIOKEHHON
3a/1a4u.

2) ymeHus y4eOHOTO COTpYAHUYECTBA (TPyIIOBas KOMMYHUKAITHS):

y4acTBOBaTh B TPYMIOBBIX (opMax pabOTHI: IUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM padOThl, OMPEACNISITh CBOIO POJIb, paACHpEACsaTh 3aJaud MEXIY
YJ€HAaMU TPYIbI; BBIMOIHATH CBOK 4YacTh pPabOThI, KOOPAWHUPOBATH CBOU
JEUCTBUSL C ACHUCTBUSIMU JAPYIMX WICHOB KOMaHIbI, ONPEIEIATh KPUTEPUU IO
OIICHKE Ka4yeCTBa BBIMIOJHEHHON pabOThI; pellaTh BO3HUKAIOIIME MPOOJIEeMbl Ha
OCHOBE YyueTa OOIIMX MHTEPECOB M COIJIaCOBAaHUsS TMO3UIMNA, y4acTBOBAaTh B
o0CyXJeHUr, OOMEHE MHEHHMSIMHU, «MO3TOBOM INTYypMe» U Jpyrux (opmax
B3aMOJIENCTBHS.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

OBnaneHue YHUBEPCAIbHBIMH YYE€OHBIMU PETYJISTUBHBIMH JIEHCTBUSMU
BKJIIOYAET Pa3BUTHE CaMOOPraHU3alMHM, CAMOKOHTPOJS, CAMOKOPPEKIUHU, B TOM
qucle:

YMEHUSI peliaTh y4eOHble M HCCIIEOBATENbCKUE 3a/ladyd: CaMOCTOATEIbHO
BBIOMPATH CIIOCO0 pelieHus yueOHOU 3a1a4un (CpaBHUBATh HECKOJIBKO BapHUAHTOB
pelieHusi, BbIOMpaTh HauOoyiee MOAXOMALIUMN C YYETOM CaMOCTOATEIbHO
BBIJICJICHHBIX KPUTEPHUEB), TUIAHUPOBATH CBOIO padOTy MpHU pElIEHUH YYEOHOU HIIH
UCCJIEIOBATENIbCKOW  3aJaud; Ha  OCHOBE  MOJYYEHHBIX  pe3yJbTaTOB



dbopmynrpoBaTh 000OIIEHNUS W BBIBOJABI, MPOTHO3UPOBATH BO3MOXKHOE Pa3BHUTHE
MPOIIECCOB; aHAJIM3UPOBATH PE3yJbTAaThl: COOTHOCHTH CBOM JICUCTBHUS C
IUTAHUPYEMBIMU  PE3yJIbTaTaMH, OCYIIECTBIATh CAMOKOHTPOJIb JIESITEIHHOCTH;
KOPPEKTUPOBATH CBOIO JACSITEILHOCTh HA OCHOBE CaMOaHaIM3a M CAMOOIICHKH.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIE pE3YyNbTaTBI OCBOEHUS IPOTPaMMBbl 10 XUMHUHU OCHOBHOIO
ob1miero o0pa3oBaHusl Ha YriayOJIEHHOM ypOBHE MMEIOT OOIlee CojiepKaTeIbHOe
AP0 C TMPEAMETHBIMH pe3yJbTaTaMu 0a30BOIO YpPOBHS, COIVIACOBAHBI MEXAY
cO0OM, YTO TO3BOJIAET PEAIN30BBIBATH YIIyOJIEHHOE H3YYEHHE KaK B paMKax
OTIEIBHBIX KJACCOB, TaK M B paMKax pealu3allid HHIUBHIYaJIbHBIX
00pa30BaTeIbHBIX TPACKTOPUA, B TOM YHCIIE UCIOJIb3Ysl CETEBOE B3aUMOJICHCTBHUE
opranuzauud. [lo 3aBepuieHHH peald3aly NPOrPaMMbl YIUIyOJIEHHOTO YpPOBHS
oOy4Jaroniecsi CMOTyT J€TallbHEe OCBOMTh MaTepHall, OBJIAJAETh PACHIMPEHHBIM
KpPYroM MOHSTHI U METOJIOB, peliaTh 3a/1a4u 00Jiee BBICOKOTO YPOBHSI CJIOKHOCTH.

[TpenMeTHbIE pe3ynbTaThl BKIIIOYAIOT: OCBOCHHE OOYYAIOIIMMUCS HAyYHBIX
3HAHWI, yMEHUH U CHOCOOOB JEUCTBHM, cHenu(pUUECKHX I HpPEeIMETHON
o0nacTu «XUMHUSA»; OCHOBbl HAYYHOTO MBIIUICHHS; BUJbl JACSITEIBHOCTU 10
IOJyYEHUIO HOBOTO 3HAHMS, €ro HUHTEpIpeTaluy, NpeoOpa3oBaHUI0 U
OPUMEHEHUIO B paA3JIMYHbIX YYE€OHBIX M peajbHBIX JKU3HEHHBIX YCIIOBUSX;
00ecreurnBalOT BO3MOXHOCTh YCIIEIIHOTO OOY4YEHHs Ha CIEAYIOLIEM YpPOBHE
oOpa3zoBaHus.

K xoniy oOyuenus 6 &8 knacce y oOydwaromierocs OyayT chopMupoBaHb
CIICAYIOIINE TPEIMETHBIC pPe3yJbTaThl H3YYCHHS XUMHH Ha YIIyOJICHHBIM
YpOBHE:

pPacKpbIBaTh CMBICT OCHOBHBIX XHMHUYCCKHX TIIOHSATHH: aToM, MOJIEKyJa,
XUMHUYECKHIA D3JIEMEHT, METaUl, HEeMEeTaJUl, aJUIOTPOIHS, IPOCTOE BEIICCTBO,
CIIO)KHOE BEIIECTBO, CMeCh (OIHOpPOJHAs W HEOJHOPOJIHAs), BAJICHTHOCTH,
OTHOCHUTEIIbHAS aTOMHAsi M MOJICKYJIIpHasi Macca, KOJMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsE Macca, MaccoBas JOJs XHMHUYECKOTO OJJIEMEHTa B COCIWHEHHH,
MOJIIPHBIA 00BhEM, OTHOCHTEIIbHAS IIJIOTHOCTH T'a30B, OKCHJI, KUCJIOTa, OCHOBAHWE,
COJIb, aM(OTEPHBIA OKCHJ, aM(OTEPHBIH THAPOKCHI, XUMHYECCKas pEaKIus,
KJIaCCU(HUKAIIMS PEaKIUi: PEakiui COCIUHEHUS, PEAKIMKH PA3JIOKCHHUS, PEaKIluu
3aMEIICHUs, peakuuu OoOMeHa, 9K30- U SHAOTCPMHUYCCKUE PEAKIMU; TEIUIOBOM
¢ deKT peakiuu; Sapo aToMa, dJCKTPOHHBIM CIIOH aroma, aToMHas OpOWTalb,
pamgnyc aToma, XUMUYECKasi CBS3b, MOJIIPHAS W HETOJSApHAs KOBAJICHTHAS CBS3b,
WOHHAs CBs3b, WOH, KAaTHOH, aHHWOH, pPacTBOpP, MaccoBas JOJs BEIIECTBa
(IpoLIeHTHAsT KOHIICHTpAIMs) B pAcCTBOpPE, MOJISPHAs KOHICHTpAIlMs BEIICCTBA B



pacTBOpE;  BIJIEKTPOOTPULATEIIBHOCTh, CTEIEHb OKHUCJICHHS, OKHUCIUTEId |
BOCCTAHOBUTEIIH, OKHCJICHUE u BOCCTAHOBJICHHE, OKHCJIUTEILHO-
BOCCTAHOBUTEIBHBIE PEAKIIMK, METO]T SJIEKTPOHHOIO OallaHca;

WJUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XUMHYECKMX IIOHATHH W
MIPUMEHATH ITHU MOHSTHUS MPU ONIMCAHUM BEILIECTB U UX MIPEBPAILCHUN;

WCITOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY JIJISi COCTaBIECHUS (POPMYJT BEIIECTB
Y YPAaBHEHUU XUMUYECKUX PEAKIINN;

OTPENENATh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COEIUHCHMSIX,
CTEIICHb OKHCJICHHS JJIEMEHTOB B OWHAPHBIX COCIUHEHUSIX, MPUHAICKHOCTH
BEILIECTB K OINpE/IeICHHOMY KJIacCy COSMHEHUH 110 (hopMyJiaM, BUbI XUMUYECKON
CBSI3U (KOBAJICHTHOM M MOHHOW) B HEOPTaHUUYECKUX COCTUHEHUSX;

PaCKpBIBATh CMBICI 3aKOHOB COXPAHEHHMSI MacChl BEIIECTB, IMOCTOSIHCTBA
cocraBa, [lepmommueckoro 3akoHa [[. M. MeHueneeBa, aTOMHO-MOJICKYJIAPHON
TEOpUH, 3aKOHA ABOTaJIpo M €ro CJIEACTBUM, MPEACTABICHUN O HAYYHBIX METOAAX
MO3HAHHS, B TOM YHCJIE OKCICPUMEHTAIBHBIX M TEOPETUYECKUX METOAAX
WCCJICIOBAHUS BEIIECTB U U3YUYECHUSI XUMHUUYECKUX PEaKIIUM;

JEMOHCTPUPOBATh MOHMMAHUE TMEPUOJAUYECKON 3aBUCHUMOCTH CBOMCTB
XMMHUYECKHUX JIEMEHTOB OT UX I0JI0)KEeHU B [lepronndeckon cucreme:

OMHUCBHIBATh MW XapakTepuszoBaTh TaOiuunyro Qopmy Ilepuogmyeckoi
CHUCTEMbl XUMUYECKHX JIEMEHTOB: pa3inyaTh MOHATUS «TJaBHas moiarpynna (A-
rpynmna)» u «mnodoynas noarpymnmna (b-rpynma)y», «Maneie nepuoas» U «OoJbIINE
MIEPUOIBIY;

COOTHOCUTH 0003HAYCHUS, KOTOphIe UMEIOTCS B Tabnuie «llepuonnueckas
cucreMa xuMmuueckux anemeHtoB J[. WM. MeHaeneeBa», C€  UYHCIOBBIMH
XapaKTepUCTUKAMH CTPOCHUS aTOMOB XMMHYECKHUX JJIEMEHTOB (COCTaB U 3apsijl
sqipa, o0I11Iee YHCIIO JIEKTPOHOB U PpACTIPE/ICICHUE UX T10 AJIEKTPOHHBIM CJI0SIM);

OOBSICHATH CBSA3b TMOJIOKEHUS »dyeMeHTa B llepuomumyeckoil cucreme c
pacupesieiIeHUeM JJIEKTPOHOB [0 SHEPIETUYECKUM YPOBHSIM, MOAYPOBHSIM U
opOUTaJIIM aTOMOB MEPBBIX YETHIPEX MEPUOJIOB;

KJIacCCU(UIIMPOBATh XHUMHYECKHUE JJIEMEHThI, HEOPraHWYeCKHEe BEIIECTBa,
XUMHUYECKHE peakiuu (110 YUCITY U COCTaBY YYaCTBYIOIIUX B PEAKIIUU BELIECTB, 1O
TerIoBoMy b DEKTy);

XapakTepu3oBaTh (OMUCHIBaTh) (U3HUYCCKHE MW XUMHYECKHE CBOWMCTBA
MPOCTBIX U CJIOKHBIX BEIIECTB: KHUCIOPOJIa, BOAOPOA, BOABI, OOIINE XUMHUECKHE
CBOMCTBA OKCHUJIOB, KHCJIOT, OCHOBAHMN M COJIEH, T€HETHYECKYIO CBSI3b MEXIY
HUMHU, TOATBEPKIAsA MPUMEPAMU MOJEKYJSPHBIX YPABHEHUM COOTBETCTBYIOIIHMX
XAMUYECKUX PEAKIIHI;



OIKCHIBATh POJIb KUCIOPOJAa, BOAOPOJA M BOJBI B MPUPOJHBIX MPOIIECCaX, B
KUBBIX OpraHU3Max, UX MPUMEHEHUE B PA3JIMYHBIX OTPACISAX MPOMBIIUIEHHOCTH,
BO3MO>KHOE HCIIOIb30BaHUE B COBPEMEHHBIX TEXHOJIOTHIX;

OOBSCHATh W MPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTU OT UX
COCTaBa M CTPOCHHUSA, BO3MOXKHOCTH NPOTEKAHUS XUMHUYECKUX MpPEBpAIICHUN B
pa3IMYHBIX YCIOBHSIX;

BBIUUCIISTh OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJIAPHYIO MAacChl BEIIECTB,
MOJISIPHYIO MacCy CMECH, MOJIbHYIO JTOJIF0 XUMHUYECKOTr0 3JI€MEHTa B COSIMHEHUH,
MacCOBYIO JIOJIF0 XMMHUYECKOTO 3JIEeMEHTa 1Mo (opmylie COCAUHEHUS, HaXOIUTh
npocTeiinyo (popMyily BelecTBa Mo MacCOBBIM HIJIM MOJIBHBIM JOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJII0 BEIIECTBA B PAacTBOPE, MOJSIPHYIO KOHIIEHTPAIMIO BEIIECTBA B
pacTBoOpe, MPOBOJUTH PACUETHI 110 YPABHEHHSIM XUMUYECKON PEaKIINH;

IPUMEHATh OCHOBHBIE OIEPAIM MBICIUTEIBHON NEATEIBHOCTH — AHAIU3 U
CUHTE3, CpaBHEHUE, 0000I1IeHNE, CUCTEMAaTU3alINIO0, KIACCU(PUKALIUIO, BBISBICHUE
NPUYUHHO-CIEICTBEHHBIX CBSI3€ — I W3YYCHHs] CBOWCTB BEIIECTB U
XUMHYECKUX PEeakli, eCTECTBEHHO-HAYyUYHbIE METOJbI TIO3HAHUS — HAOIO/EHUE,
U3MEpEHHE, MOJCTUPOBAHUE, SKCIEPUMEHT (peaabHbIi W MBICICHHBIN) — AJIA
OCBOEHUS YYEOHOTO COJCPKAHUS;

pacKpblBaTh  CYIIHOCTh IIPOLIECCOB  OKUCJIEHHMS UM  BOCCTAaHOBJICHMS,
COCTaBIISITh YPAaBHEHHS TMPOCTHIX OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX pEaKIUi
(MeTOI0M 3JIEKTPOHHOTO OallaHca);

YCTaHaBIMBATh CBSI3U MEXIy pEaJbHO HaOII0IaeMbIMH XUMHYECKUMHU
SBJICHUSIMU U TIPOLIECCAMM, MTPOUCXOSAIIMMUA B MAaKpO- U MHUKPOMHUPE, OOBICHATD
IPUYUHBI MHOTOOOpa3usl BEUIECTB, COOTHOCUTh XUMUYECKUE 3HAHUSI CO 3HAHUSAMU
JIPYTUX Y4EOHBIX MMPEIMETOB;

coOnogaTh  mpaBuwia  Oe3omacHOW  paboOThl B jabopaTopuu  IpH
UCIIOJIb30BaHUU XMMHUYECKOM TMocylnbl M 00OpyJIOBaHMs, a TakkKe IpaBHiia
oOpallleHus] ¢ BEIIeCTBAMU B COOTBETCTBUU C HMHCTPYKIUSMH BBIIOJHEHHUS
7a00paTOPHBIX OMBITOB W MPAKTHYECKUX pPabOT MO MOJYYCHHUIO B COOMPAHUIO
ra3oo0pa3HbIX BelIEeCTB (BOAOPOAA U KHUCIOPOAA), MPUTOTOBICHUIO PACTBOPOB C
ONPEAECICHHOW MAacCOBOM  JIOJIEM  PacTBOPEHHOTO  BEIIECTBA, PEUICHUIO
HKCIEPUMEHTAIbHBIX 3a7ad 1Mo TeMe «OCHOBHBIE KJACChl HEOPTraHMYECKHX
COCIUHCHUI;

JEMOHCTPHPOBATh  BIAJCHHE OCHOBAMH XHWMHYECKOM TPaMOTHOCTH,
BKJIIOUAIOIICH yMeHUsl 6€30MmacHoro oOpamieHusi ¢ BEeIeCTBAMM, UCIIOJIb3YEMbIMU
B IMOBCEHEBHOMN JKM3HHU, a TAaK)Ke 3HAHHE MPABUJI MOBEICHUS B 1IEJIAX COCPEKECHHUS
3JI0POBBS U OKPY’KAIOLIEH CPEIbl.



K xoniy oOyuenus 6 9 knacce y oOywaromerocs OyayT chopMupoBaHbI
CIICAYIOIE TPEIMETHBIC Pe3yJbTaThl HW3YYCHHS XUMHU Ha YIIyOJICHHBIM
yYpOBHE:

PaCKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHSATUN: XUMUUYECKUN DIIEMEHT,
aTOM, MOJIEKyJa, HWOH, KAaTHOH, AaHWOH, »JJEKTPOOTPHUIATEIBHOCTh, CTEIECHb
OKHUCJICHUS, XUMUYECKasl peakilusi, TerIoBor 3P heKT peakiuu, Mojiab, MOJISPHBIMI
00BbEM, pacTBOp;

AIEKTPOJIUTBI, HEAJIEKTPOIUTHI, ANEKTPOJIUTHUECKAS] TUCCOLMAINS, PEAKIIUH
MOHHOTO OOMEHa, THIPOJU3 COJeil, oOpaTuMble M HEOOpaTHMbIE pEaKluH,
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKIHHM, OKHUCIHUTENIb, BOCCTAHOBUTEIID,
OKUCJICHME U BOCCTAaHOBJICHHME, OJIEKTPOJU3, aIoTponusi, amMpOTEPHOCTD,
XUMHUYECKasi CBSA3b (KOBAJEHTHAs, MOHHAS, METAJUINYECKasi), MEXKMOJICKYJISIPHbBIC
B3aUMOJICHCTBUSL (BOJOPOAHAsT CBA3b, CWiIbl BaH-nep-Baanbca), KOMILJIEKCHBIC
COEJIMHEHHUS, KPUCTANTMYECKHE pPEIIEeTKH (IpUMHUTHBHAs KyOuueckas, 0ObEMHO-
LIEHTPUPOBAHHAS KyOuueckas, rPaHELICHTPUPOBAHHASA KyOuueckas,
reKcaroHajibHas TUIOTHOYIAKOBaHHAs), KOPPO3Hsl METaJUIOB, CIUIABBI; CKOPOCTh
XUMUYECKON pEeakiuu, KaTaau3, XUMUYECKOE PABHOBECHE, AIIEMEHTHI XUMHUECKON
TEPMOJIMHAMUKH KaK OJHOM M3 TEOPETUUECKUX OCHOB xumuu; [1/K;

WUTIOCTPUPOBATh  B3aMMOCBSA3b OCHOBHBIX XUMHUYECKUX TIOHSATUA U
MPUMEHSThH 3TU NOHATHS MPU OMKMCAHUY BEIIECTB U UX MPEBPALICHUI;

UCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY IS COCTaBJIECHUSI (POpMyYJ BEIIECTB
Y YPAaBHEHUM XUMUUYECKUX PEAKLINM;

ONpPEAEATh BAJICHTHOCTh U CTEIEHb OKHUCJIEHUS XUMHUUYECKHUX DJIEMEHTOB B
COEIMHEHUAX PA3JIUYHOIO COCTaBa, MPUHAIICKHOCTh BEHIECTB K OMPEACICHHOMY
KJIACCYy COEIMHEHUN 1Mo (opmynaM, BHUIBI XMUMHYECKOW CBSI3M (KOBAJICHTHOM,
MOHHOM, METAJNIMYECKOW) B HEOPraHUYECKUX COEIMHEHUSX, 3apsA]l HOHA MO
XUMHUUYECKON (popMyrie, xapakTep Cpellbl B BOJHBIX PacTBOpPax HEOPraHUYECKHUX
COEIMHEHUH, TUIl KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEILIECTBA;

packpeiBath cMmbicn [lepuogmueckoro 3akona [J[. WM. MeHnneneeBa wu
JIEMOHCTPUPOBATH €r0 IOHUMAHUE:

ONMMCHIBATh W XapaKTepu3oBaTh TaOmuuHyro ¢opmy Ilepuogmdeckoit
CUCTEMBl XMMHYECKHMX DJIEMEHTOB: pa3iMyaTh MOHATUA «A-Tpynna» u «b-
TPYIINAY, «Majble MEPUOJBD U «OOJBIINE TEPHUOIBIY;

OOBSCHATH CBS3b IOJIOKEHHMS dJeMeHTa B Ilepuoguyeckoil cucreme ¢
pacrpenesieHueM JJIEKTPOHOB [0 SHEPreTUYECKUM YPOBHSIM, MOIYPOBHSIM H
OpOUTAIISIM aTOMOB TIEPBBIX YETHIPEX MEPHOJIOB;

BBIJICISATh OOIIME 3aKOHOMEPHOCTH B M3MEHEHUHU CBOWCTB DJIEMEHTOB M HX
COeIMHEHUN (KUCIOTHO-OCHOBHBIX U OKHUCIUTEIbHO-BOCCTAHOBUTEILHBIX CBOMCTB



OKCHUJIOB U THAPOKCHUJOB) B MpeJeNax MayblX MNEPUOJIOB U TJIaBHBIX MOJTPYII C
Y4E€TOM CTPOCHHS UX aTOMOB;

PacCKpbIBaTh CMBIC TEOPHUH AJIEKTPOJIUTHUECKON TUCCOoIUaINK, 3akoHa ['ecca
U €ro CIEJICTBHMA, 3aKOHA JIEUCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEH H3MEHEHUS
CKOPOCTH XHMMHYECKOW peakldy, HampaBJIeHUs CMEUIEHUS XUMHYECKOTO
paBHOBECHS B 3aBUCHUMOCTH OT PA3IMYHBIX (haKTOPOB;

KJIacCU(UIMPOBATh XMUMHYECKHUE DJIEMEHTHI, HEOPTaHWYCCKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBY YYACTBYIOIIMX B PEAKIIUU BEIECTB, IO
TerIoBoMy 3(¢eKTy, Mo arperaTHOMY COCTOSHHUIO PEAreHTOB, MO W3MEHEHUIO
CTENIEHEH OKUCIECHUS XMUMHYECKUX JJIEMEHTOB, MO OOpPaTUMOCTH, IO Y4YaCTHUIO
KaTajau3aropa);

XapakTepu3oBaTh (OMHUCHIBaTh) OOIIME XUMHUYECKHE CBOICTBA BEIIECTB
pa3IMYHBIX KJIACCOB HEOPTaHUYECKUX COCAMHEHUU, MOATBEPXKAAs 3TO OMHCAHUE
NpUMEpaMH  MOJIEKYJIIPHBIX M  HOHHBIX  YPAaBHEHHM  COOTBETCTBYIOLIHMX
XAMHUYECKUX PEAKIUN;

COCTaBJISATh YPABHEHUS: DJICKTPOJIUTUUECKON JUCCOIUALINU KUCIIOT, IIeI0ueh
W COJIeH; TIOJHBIE W COKpAIlCHHBIE YpPaBHEHHUS PEAKIUA HOHHOTO OOMEHa;
peaKkuui, TMOATBEPKIAOMINX CYIIECTBOBAHUE TE€HETHYECKOM CBSI3H MEXKIY
BEILIECTBAMHU PA3JIMYHBIX KIJIACCOB;

packpbiBaTh  CYHIHOCTh MPOLIECCOB THAPOIU3a COJIEM MOCPEACTBOM
COCTaBJICHUSI KPATKUX HMOHHBIX U MOJEKYJSPHBIX YPAaBHEHUN peaKIui, CYIIHOCTh
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAKIHMl  MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OalaHca dTUX PEaAKITUH;

MPEACKA3bIBATh XapaKTeP CPebl B BOJHBIX PACTBOPAX COJIEH;

XapakTepu3oBaTh (OMUCHIBaTh) (UBUYECKHE U XUMUYECKHE CBOWCTBA
MPOCTBIX BEIIECTB (KUCIOPO, 030H, rpaduT, aiMas, KpeMHUH, 60p, a30T, hocdop,
cepa, XJop, HATPUi, KaJui, MarHui, KaJIbIUM, AIFOMUHUH, KEIE30, ME/lb, LIUHK,
cepeOpo) u 00pa30BaHHBIX MMH CIIOKHBIX BEIIECTB, B TOM YHCJIE HX BOJHBIX
pacTBOpPOB (aMMHaK, XJIOPOBOJOPOJ, cepoBoaopoid, okcuiawl yriepoxa (I, 1V),
kpemuus (1V), asora (I, Il, I, 1V, V) u docdopa (lll, V), cepur (1V, VI),
CepHHUCTas, cepHas, a3oTHas, ¢ochopHas, yrojbHas, KPEMHUEBas KHUCIOTHI,
okcuabpl U ruApokcuabl MetamwioB |A—IIA-rpynm, amomunus, meau (1), nuHKa,
xenesa (11 u 11));

MOSICHATh COCTaB, OTIEIbHBIE CIIOCOOBI MOJYYEHUS U CBOMCTBA CIIOMKHBIX
BEIIECTB (KUCIOPOACOIepkKAIUE KUCIOThI XJIOpa, a30TUCTasi, OOpHas, YKCycHas
KHUCIIOTBI U UX coiyir, Tamorenuibl kpemaus (1V) u docdopa (11l u V), okcun u
ruapokcu xpoma (I11), nepmanranar kanus;



OMUCHIBATH POJIb BAXKHEHIIINX U3YYaE€MbIX BEILIECTB B MPUPOJHBIX Mpolieccax,
BJIMSIHUE HA KUBbIC OPraHU3MbI, IPUMEHEHHUE B PA3JIMUHBIX OTPACIISIX SKOHOMUKH,
MCIIOJIB30BaHUE JUIsl CO3/IaHUSI COBPEMEHHBIX MaTEPUAIOB U TEXHOJIOTHIA;

MPOBOJUTH PEAKIIMU, MOATBEPXKIAIOIINE KAYECTBEHHBIM COCTAaB Pa3IMYHbIX
BEIIIECTB, PACIO3HABATh OIBITHBIM IyTEM COJEpKalllMecs B BOJHBIX PacTBOpPAX
WOHBL: XJIOPUA-, OpoMua-, HOAWA-, Cyiabdar-, docdar-, kapboHaT-, CHIMKAT-,
cynbdut-, cynbpua-, HUTpaT- U HUTPUT-HUOHBI, TUIPOKCUA-HOHBI, KATHOHBI
aMMOHUS, MarHusi, KaJblUs, aIIOMUHUS, *kene3a (2+) u xenesza (3+), menu (2+),
[IMHKA,

OOBSCHATHh U MPOTHO3UPOBATH CBOMCTBA BAXKHEUIIIMX M3y4aeMbIX BEILIECTB B
3aBUCUMOCTH OT UX COCTaBa MU CTPOECHUS, IPUMEHEHNE BEUIECTB B 3aBUCUMOCTH OT
UX CBOWCTB, BOBMOXKHOCTh MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUN B Pa3IMUYHBIX
YCJIOBUSIX HAa OCHOBE PACCMOTPEHHBIX 3JIEMEHTOB XHUMHUYECKON KUHETUKU U
TEPMOJUHAMUKY;

BBIYUCIISITh OTHOCUTEIIbHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MacChl BEILECTB,
MacCCOBYIO JIOJII0 XMMHMUYECKOTO 3JIeMEHTa Mo (opMmysie COCAUHEHHS, MacCOBYIO
JIOJII0  BEILIECTBA B PACTBOPE, MOJIBHYIO JIOJI0 XUMHUYECKOTO JJIEMEHTa B
COCIMHEHUH, MOJSIPHYI0 KOHIEHTpAllMI0 BEIIECTBA B pPacTBOpE, HAXOAUTh
npocTeiinyo (popMyIly BelecTBa Mo MacCOBBIM HIIM MOJIBHBIM JOJISIM 3JIEMEHTOB,
MPOBOJAUTH PACUETHI [0 YPABHEHUSIM XUMHUYECKUX PEAKIUNA ¢ yYETOM HEAOCTaTKa
OJIHOTO M3 PEAreHTOB, MPAKTUYECKOrO BBIXOAA MPOAYKTA, 3HAUCHHS TEIJIOBOTO
addexTa peakiuu, onpeaessiTh COCTaB CMECEH;

coOmoaTh mpaBuia  Oe3omacHoW  paboTel B jabopaTopuu  TpH
WCIIOJIb30BAaHUU XUMHUYECKONM TOCYIbl M OOOpyAOBaHUS, a TakKe IMpaBuiia
oOpallleHusl ¢ BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIHUSIMH BBITOJHEHUS
7a00paTOPHBIX OMBITOB M MPAaKTUYECKUX PadOT MO MOJYYEHUIO M COOMpaHUIO
ra3oo0pa3HbIX BEIIECTB (aMMHUaka ¢ YIJIEKHCIOrO Ta3a) W PEHICHHUIO
AKCHEPUMEHTAIbHBIX 3aJlad 10 TeMaM Kypca, IMPEICTaBISATh pPe3yJbTaThl
AKCIIEpUMEHTa B (popMe BBIBOJIOB, JOKA3aTEILCTB, IpadUKOB, TAOJIUI] U BBISIBISTH
AMITUPUYECKUE 3aKOHOMEPHOCTH;

MIPUMEHSITh OCHOBHBIE OIEpAlMM MBICIUTEIHOU JEATEebHOCTU (aHau3 U
CHUHTE3, CpaBHECHHE, O0O0O0OIIEHHWEe, CHCTEMATHU3aIldi0, BBIABICHUE IPUUYUHHO-
CJIEJICTBEHHBIX CBSA3€H) MPU U3YUYEHUU CBOMCTB BEILIECTB U XMMUYECKHX PEAKIIUH,
BJIaJIETh €CTECTBEHHO-HAYYHBIMU METOJIaMH TO3HaHUs (HAOJI0JeHre, U3MEpEHUe,
MOJICJIMPOBAHUE, IKCIEPUMEHT (PeaibHbIA U MBICTICHHBIN);

NPUMCHAThL  MpaBuiaa  O€30MacHOrO  oOpallieHus C  BEIIeCTBaMH,
UCIIOJb3YEMbIMHM B TOBCEJHEBHOM JKW3HU, MpaBUja TMOBEAEHUS B LEIIX
cOepexeHus: 3J0pOBbS W OKPYXKAIOIIEH NPUPOIHON Cpenpl, NMOHUMATh Bpea
(OmMacHOCTh) BO3JCHCTBHS Ha JKUBBICE OPraHU3MBI OIPEJEICHHBIX BEIIECTB,



MOSICHATH HAa TIPUMEPAX CIIOCOOBI YMEHBIIICHUS W MPEAOTBPAIICHUS UX BPEIHOTO
BO3JICHCTBYSI, 3HAUCHHE )KUPOB, OCITKOB, YTIEBOOB JIJIsi OpTaHU3Ma YEJIOBEKA;

UCIIONIb30BaTh MOJY4YEHHBIC MpeNcTaBiIeHus O cdepax MpodecCHOHaTLHON
JeSITEIIbHOCTH, CBS3aHHBIX C HAYKOW M COBPEMEHHBIMH TEXHOJIOTUSMH, KaK OCHOBY
JUIST POECCHOHATBHON OpWUEHTAIMM W ISl OCO3HAHHOTO BBIOOpA XMMHH Kak
npoHIIBHOTO TIpeAMeTa MPU TPOJOIKECHUU OOyYCHHS Ha YpPOBHE CPEIHETO
oOmrero oOpa3oBaHus;

y4acTBOBaTh BO BHEYPOYHOW MPOEKTHO-HCCIIEAOBATEIHCKON JEATEIBHOCTH
XAMHYECKONH W XUMHUKO-DKOJOTHYCCKOW HAMpPaBICHHOCTH, MPHOOPECTH OIBIT
IIPOBEJICHUS YUEOHBIX HCCIIEIOBAHUH B YCIOBUSIX 00pa30BaTEIbHBIX OPraHU3aIINH,
a TaK)Ke OpraHu3anuil (IEHTPOB) IOMOTHUTEILHOTO 00pa30BaHUs ACTEH.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3/iesioB U TeM JaekTpoHHbIe (HU(pPOBHIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Paznea 1. [lepBoHayanbHble XUMHYECKHE IOHATHS
XuMus — BaxHas 00J1acTh
. bu6mmoreka [IOK
11 €CTECTBO3HAHMS M MPAKTHYCCKOM 10 2
https://lesson.edu.ru/catalog
JESTEIbBHOCTH YeJI0BEKa
1.2 BemiecTBa 1 XUMHYECKHE PEAKITUN 28 1
Wroro mo paszneny 38
Pa3nes 2. Bakneiimme npeacTaBuTe/ Il HEOPraHHYECKHUX BelECTB
Bozayx. [lonsiTue o razax. bubnuotexa [JOK
2.1 19 1 1
Kucnopon. Oxcuisi https://lesson.edu.ru/catalog
Bonopoa. [lonstue o kucnorax u bubnmnorexa [JOK
2.2 8 1
COMAX https://lesson.edu.ru/catalog
Bona. PactBopsl. [lonsitue 06 bubnuotexa [JOK
2.3 18 1 1
OCHOBAHUSIX https://lesson.edu.ru/catalog
94 OCHOBHBIE KJIACCHI 16 1 1 bubnmuorexa [JOK
' HEOPraHUYECKUX COCTUHEHUIT https://lesson.edu.ru/catalog
Hroro no pasneny 61

Pasznen 3. Ilepuoanuecknii 3axoH u [lepuoguyeckas cucrema xummuueckux 3jaemMeHToB /. U. MengesneeBa. Ctpoenue arToMoB. XuUMH4YeCKasi
cBsi3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN

3.1

[lepronnueckuii 3aKOH U 18
IIepuoaunueckas cucrema

bu6nmoreka [JOK
https://lesson.edu.ru/catalog
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XUMHUYECKUX 3jieMeHToB J[. 1.
MenneneeBa. CtpoeHue aToma

XUMHYECKasa CBI3b.
3.2 OKHUCIUTEIILHO- 16

BOCCTAHOBUTCIIbHBIC PCAKIITUN

Hroro mo pazueny 34

bubmuorexa [JOK
https://lesson.edu.ru/catalog

PesepBHOe Bpems 3

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 136
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9 KVIACC

KoauvecTBo yacoB
HaumeHoBaHue pa3/iesioB U TeM JuaexkTpoHHbIe (HU(poBbHIE)
Ne /i KouTpoabHubie IpakTuyeckue
NMPOrpaMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
Pa3zne 1. BenrecTBO M XUMHYeCKasi peakius
11 [ToBTOpenue u yriybiaeHue 3HaHHHA O 5 bubmmorexa [IOK
' BEILIECTBE https://lesson.edu.ru/catalog
12 OCHOBHBIE 3aKOHOMEPHOCTH 9 1 1 bubnmoreka [JOK
' NPOTEKAHHS XUMHUUECKUX PEaKIUi https://lesson.edu.ru/catalog
13 DJIEKTPOJIMTHYECKAS JUCCOIMALIMS. 12 1 2 bu6mmoreka [JOK
' XHMMHYECKUE PEaKIMK B PaCTBOPax https://lesson.edu.ru/catalog
Wroro mo paszneny 26
Pasznea 2. Hemeraibl 1 HX cOeNHEHUS
21 OO0mas XxapakTepucTUKa XUMHUUECKIX 3 1 bubnuoteka [JOK
' aneMeHTOB VIIA-rpynmnsl. ["anorens https://lesson.edu.ru/catalog
OO0mas XxapakTepuCcTUKa XUMHUUECKUX
2.2 aneﬁeHTof VIApr nel. Cepa u e 9 bubmmorexa IOK
' PYTHIRI- &P https://lesson.edu.ru/catalog
COCTUHEHUS
OO61mas xapakTepUCTHKA XUMUYECKUX
2.3 BHCHI\ieHTO]f VA 11:“) nnbl. A30T, pocdo 11 1 Bubmorexa HOK
' PYHHEL ’ P https://lesson.edu.ru/catalog
U X COCTUHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
24 BHCHI\ieHTO]_f) IVApr bl YTJIEpo U 12 1 2 bubmorexa HOK
' . Py ' pos https://lesson.edu.ru/catalog
KpeMHUH, ux coequHerus. bop
Hroro mo pasznmeny 40
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Pa3gen 3. MeTaaabl M HX COeAUHEHUA

bub OK
3.1 OO01e CBOMCTBA METAJLIOB 7 nosmorexa Il
https://lesson.edu.ru/catalog
Baxwuetinme MeTamuibl U UX bubmuoreka [JOK
3.2 16 2
COEIUHEHUS https://lesson.edu.ru/catalog
Wtoro mo pazneny 23
Paznen 4. Xumus 1 oOKpy:Kamomas cpeaa
B
€IIECTBA U MAaTEPHAIIBI B KUZHU ) Butnorexa LOK
4.1 geaoBeKka. OCHOBBI DKOJIOTHUECKON 3
https://lesson.edu.ru/catalog
rPaMOTHOCTH
Utoro no pazneny 3
Paznea 5. O0001menne 3HAHUI
.t [ToBTOpEeHKE M 0000IIIEHNE SIéIaHgﬁ . , BuGnorexa LIOK
. OCHOBHBIX pa3geiioB KypCcoB 8—
pasit yp https://lesson.edu.ru/catalog
KJIACCOB
Hroro no pasneny 9
Pe3epBHOE Bpems 1
OBHIEE KOJIMYECTBO YACOB I10 102 11
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