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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOrO 00IIero o00pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHMIA K pe3yJbTaTaM OCBOCHUS OCHOBHOM
o0Opa3oBaTeabLHOM TPOrpaMMbl OCHOBHOTO O0IIIETO 00pa30BaHMUs, MPEACTaBICHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe (enepanbHOM pabodeil mporpaMmbl
BOCIIUTAHUS U C YUETOM KOHLEIIIUU MPErofgaBaHusl y4eOHOro npeamMera « XuMushy
B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit denepanun.

[Iporpamma mo Xumuu AA€T MPEJCTABICHUE O MENsIX, OOIIel cTpaTeruu
OoOy4eHMs, BOCHHTAHMS M Pa3BUTUA OOYYAIOIIMXCS CPEICTBAMHU Yy4eOHOTro
npeaMera, yCTaHaBJIMBAET 00s13aTeNIbHOE peaMETHOE coJiep>KaHue,
npeaycMaTpUBaeT paclpeielieHne €ro Mo KiaccaM U CTPYKTYpUPOBAHHE MO
pa3ienaM M TeMaM MpOorpaMMbl MO XUMHH, ONPEACISIET KOJIUYECTBEHHBIE U
KAuECTBEHHbIC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHIyEMYIO
MOCJEAOBATEAbHOCTh W3YYEHHUS XHUMHUU C YYETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBsI3€H, JIOTUKM y4eOHOro mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarolmuxcs, ONpeAeNsieT BO3MOXKHOCTH —MpeaMeTa IS
peanuzanuu TpeOOBaHUN K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00Opa3oBaTEIbHOM
porpamMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TakKe TpeOOBaHMM K
pe3yiibTataMm 00yuYeHUs] XUMUU Ha YPOBHE LI€JIed U3yUYeHUs TpeaAMeTa U OCHOBHBIX
BUJIOB YYEOHO-TIO3HABATEJILHOW JEATEIBHOCTH OO0Y4Yarolierocsi Mo OCBOEHUIO
y4eOHOT0 co/IepKaHusl.

OOpazoBaTtenbHasi MporpaMma yu4eOHOro mpeaMera « XUMHUSD Peaiu3yeTcsl C

UCIIOJIb30BaHUEM o0opyaoBaHus LIEHTpa €CTECTBEHHO-HAYy4YHOU 51
TEXHOJIOTMYECKOW  HampaBlieHHOCTH — «Touka  pocra».  Mcnosb3oBaHue
o0opynoBaHus LEHTpA €CTECTBEHHO-HAYYHOU 151 TEXHOJIOTUYECKOMN

HarpaBiaeHHOCTH «Touka pocTa» MO3BOJISIET CO3/IaTh YCIOBUS: * I PACIIUPEHUS
CONlEpKaHMUsl IIKOJIBHOTO XHMHYECKOTO OOpa3oBaHWsA;, * IS TIOBBIIICHUS
MO3HABATEILHON AaKTHBHOCTH OOYYaroONIMXCsl B €CTECTBEHHOHAYYHOW O0OJacTu; ©
JUISL Pa3BUTHS JIMYHOCTH OOydYaromierocs B MpoIecce OOyYeHUS XHMHH, €ro
criocoOHocTeM, (opMUpPOBaHUS U  YIOBJICTBOPEHHUS COIMAIBHO 3HAYMMBIX
WHTEPECOB M TOTpeOHOCTEW; ¢ nJisi paboThl C OJapEHHBIMH IIIKOJbHUKAMH,
OpraHW3alliy UX Pa3BUTHSI B PA3JIUYHBIX 00JIACTAX 00pa30BaTEIILHON, TBOPUECKON
JESTCIIBHOCTH.

3HaHWEC XHMHH CIIY)KHUT OCHOBOW JUIsi (OPMHPOBAHUS MHPOBO33PCHHSI
00ydaromerocsi, ero MpeJCTaBICHUH O MaTepHAIbHOM €IWHCTBE MHUPA, BAKHYIO
poJib WrparoT (GOopMUPYEMbIE XUMHEH MPECTABICHUS O B3aUMOIIPEBPAIICHUSIX
SHEPTUU U 00 DSBOJIONUU BEMIECTB B MPUPOJIC, O MYTAX PEHICHUS TI00aTbHBIX
npoOJieM YCTOWYMBOTO PA3BUTHUSI YEIOBEYECTBA — CBHIPHEBOM, DHEPTETUUYCCKOM,
NUIIEBOH ¥  OSKOJOTMYecKoW Oe3omacHocTH, mpobiIeM  3ApaBOOXPAHCHUS.



N3yuenue xumuu:

CIOCOOCTBYET — pealM3alliii  BO3MOXXHOCTEH  JUii  CaMOpa3BUTHS U
(bopMHUpOBaHUS KYJIBTYPhI IMYHOCTH, €€ 00IIel 1 PyHKITMOHAIEHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHUPOBAHME MBIILJICHUS U TBOPUYECKUX CIIOCOOHOCTEH
oOy4YalolMXCcsi, HABBIKOB HMX CAMOCTOSITENIbHOM  y4yeOHOW  JesTEIbHOCTH,
AKCIIEPUMEHTAJIBHBIX M MCCJIE/IOBATEILCKUX YMEHHM, HEOOXOJIMMBIX Kak B
MOBCEHEBHOM JKU3HU, TaK U B IPO(ECCHOHATLHOM 1eATEeIbHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LIEJIOCTHOTO B3IJIs/1a HA €IMHCTBO MPUPOJIBI U YEIOBEKA, SBJISIETCSI OTBETCTBEHHBIM
3TanoM B (OPMUPOBAHUHN €CTECTBEHHO-HAYYHON TPAMOTHOCTH O0YYaIOIINXCS;

CIOCOOCTBYET (DOPMUPOBAHHMIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
HAay4YHBIM 3HaHMSIM, K IIPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHUYECKOE
oOpa3zoBaHue 00yUYaIOITUXCS.

Jlanuble HampaBiieHUs B OOYYEHHM XUMHH OOECHEYMBAIOTCS CHEIU(PUKON
colepkaHusi  y4eOHOro  MmpeaMeTra, KOTOpPBIM  SBISIETCS  MEJaroruvecku
aJanTUPOBAHHBIM OTPaK€HHEM 0a30BOM HAYKH XMMHUH Ha ONPEIEIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIIEr0 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHCTEMbl IMEPBOHAYAIBHBIX TMOHSATUN XUMHHU, OCHOB
HEOPraHUYECKOW XUMHM M HEKOTOPBIX OTHEIBHBIX 3HAYMMBIX IIOHSITUU
OPraHUYEeCKON XUMUH.

CtpykTypa coiepkaHusi MPOrpamMMbl MO XUMUU CPOpMHUpPOBaHA HA OCHOBE
CUCTEMHOTr0 mnoaxoja K €€ u3zydeHuro. ColiepKaHUE€ CKIIAbIBAETCS U3 CUCTEMBbI
MOHATUN O XMMUYECKOM D3JIEMEHTE U BELIECTBE U CUCTEMBI IIOHATUNA O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPraHU30BaHbl MO MPHUHIIUITY
MOCIIEIOBATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEACTABICHUN
Pa3HOr0 YpOBHS:

— aTOMHOMOJIEKYJIIPHOTO YUYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuomnyeckoro 3akona JI. 1. MenaeneeBa Kak OCHOBHOT'O 3aKOHA XUMHUU;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMHYECKOU CBSI3H;

— OpeacTaBieHUN 00 AIEKTPOJUTHUYECKON JHUCCOLMAlMU BELIECTB B
pacTBopax.

Teopernueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MTOCIEIOBATEIHHO OT OJTHOTO
YPOBHSI K JPyroMy, BBITIONHSS (QYHKIIMKA OOBSICHEHHS] W TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUSI U BO3MOXKHOCTEU IMPAKTHUYECKOTO MPUMEHEHHUS U TOJYyUYECHUS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue TMporpaMMbl IO XUMUU  CHOCOOCTBYET  (OPMHPOBAHUIO
IIPEACTABICHNS] O XUMHYECKOM COCTABIIAIOLIEN HAyYHOM KAPTHHBI MUPA B JIOTHKE



e€ CHCTEMHOM MpPHUPOMbI, LIEHHOCTHOTO OTHOLIECHUS K HAyYHOMY 3HAHHUIO H
METOJlaM TMO3HaHUS B Hayke. V3ydeHHe XUMUU TPOUCXOIUT C MPUBICUCHUEM
3HaHUW W3 paHee U3YYEHHBIX Y4EeOHBIX MpeaMeToB: «OKpyXKaroluil MHpY,
«buonorus. 57 kinaccel» u «duszuka. 7 Kiacey.

[Ipy wu3ydyeHWH XUMUU [POUCXOIUT (OPMUPOBAHME 3HAHUI OCHOB
XMMHUYECKON HayKu Kak 00JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTUYECKOU
JESITEIbHOCTH 4YeJIOBeKa M KakK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaya yuyeOHOro MpeaMera COCTOMT B (POPMHUPOBAHUU CHUCTEMBI XUMHUYECKHX
3HaHUU — Ba)XKHEUIIUX (PAKTOB, MOHITHUN, 3aKOHOB M TEOPETHUUECKUX IOJIOKEHUH,
JOCTYIHBIX O0OOIIEHUII MHPOBO33PEHUYECKOTO XapakTepa, sA3blka HAyKH, B
OpUOOIIEHNH K HayyHbIM METOJaM I[I03HAHUS TIPU HU3YYEHHHU BEIIECTB U
XUMHYECKHUX PEaKIuii, B ((OPMHUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUN H
WX TPUMEHEHHH B Y4YeOHO-TIO3HABATENbHOM U Y4YEOHO-HCCIEAOBATEIbCKOU
JESTEIIbHOCTH, OCBOCHUM MpaBWJ 0O€30IacHOro OOpalleHUs C BELIECTBaMHU B
IIOBCEHEBHOM KU3HU.

[Ipy M3yyeHMn XMMUU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa3OBaHUS BaKHOE
3HaYEHUE MPUOOPENH TaKUE LIEeNIH, KAK:

— (¢opMupOBaHHE WHTEIJICKTyaJlbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEJIbBHOMY IPHUHSITHIO PEIICHUH,
CHOCOOHOH alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUSI HA CHUCTEMaTHYECKOE MPUOOIICHHE
oOydJaronmxcss K CaMOCTOATENbHON IO3HABATEIbHOM JIEATEIbHOCTH, HAy4YHBIM
METOJlaM TO3HaHUs, (POPMHUPYIOIIMM MOTHBAIIMIO M PA3BUTHE CIIOCOOHOCTEH K
XUMHH;

— o0ecIieueHe YCIOBUM, CITIOCOOCTBYIOIMNUX MTPHUOOPETEHUIO 00YYaIOIIUMUCS
OMbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CaMOIO3HAHUS, KIIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOIUX YHUBEPCAIbHOE 3HAUCHUE MIJIs
pa3IMYHBIX BUIOB JESTEIBHOCTH,

— (dopmupoBanue oOmEeld (QyHKIIMOHAIBHOH W  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UHCJI€ YMEHHUH OOBICHATH W OLEHUBATH SIBJICHUS
OKpY>KaloIlIeT0 MHpa, WCIOJIb3Yys 3HAHUSA U OIbBIT, MOJIYYCHHbIE NMPU H3YYCHHUU
XUMHH, TPUMEHSTh WX TPU pEHICHHMH MpoOJeM B TOBCEIHEBHOW JKU3HH U
TPYAOBOU IEATEIBHOCTH;

— (QopmupoBanue y oOydaloolmUXcs TIYMaHUCTHYECKHX OTHOIICHUH,
NOHMMAHUS LIEHHOCTH XUMHUYECKHX 3HAHUWA [UIsi BBIPAOOTKH SKOJIOTMYECKU
[eJIecCO00pa3HOro TMOBEACHUS B OBITY M TPYIOBOW JEATEIBHOCTH B LEJSAX
COXPAHEHUs CBOETO 3/10POBbsI U OKPYKarOIIe MPUPOIHON Cpeabl;

— pa3BUTHE MOTHBALMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIMTAaHMIO HA OCHOBE YCBOEHHS OOILEYEIIOBEYECKUX ILIEHHOCTEH,



TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TPO(IIIS W HANPABICHHOCTH JABHEUIIIETO
oOy4eHMUs.

OO1ee 4YMCIO YacoB, OTBEAEHHBIX /I H3Y4YEHUST XHMHHM Ha YpPOBHE
OCHOBHOTO 00111er0 00pa3oBanus, cocTapisaeT 136 yacoB: B 8 kinacce — 68 yacos (2
yaca B Hemenmo), B 9 kimacce — 68 wyacoB (2 yaca B HEACHIO).



COJEPKAHUE OBYYEHMUA

8 KJIACC

IlepBoHaya/IbHbIe XUMUYECKUE IOHATHS

[Ipeamer xumun. Poiib XUMHUM B KU3HHU YellOBEKAa. XUMUS B CUCTEME HayK.
Tena u BemecTBa. DU3WYECKHE CBOWMCTBA BEUIECTB. ATpPEraTHOE COCTOSIHUE
BelecTB. [loHsiTHE O MeTOJaxX MO3HAHMS B XUMHH. UHCTBIE BEIECTBA U CMECH.
CriocoObl pa3zeseHus cMecei.

ATOMBI U MOJEKYJIbl. XHUMHUYECKHE dJEeMEHThl. CHUMBOJBI XUMHYECKUX
aneMeHTOB. [IpocThie U CIOXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BajgeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBAa cocTaBa BewlecTB. (OTHOcHUTENbHAas aTOMHas Macca.
OTHOcuTeNnbHAsE MOJIEKYJsIpHasi Macca. MaccoBasi 40JII XUMHYECKOTO JIEMEHTA B
COEIMHEHUH.

KommuecTBo BemectBa. Mosb. MonsipHas macca. B3auMoOCBsA3b KOJIUYECTBA,
Macchbl W 4YHCJa CTPYKTYPHBIX €AWHUIl BemiecTBa. Pacuérel mo dQopmyiam
XUMHUUYECKUX COCTUHEHUH.

Du3NYEeCKUEe U XMMHUUYECKUE SABJICHUS. XUMHUECKas peakuus U €€ MpU3HaKH.
3aKOH COXpaHEHHsS MacChl BEIECTB. XMMHUUYECKHe ypaBHeHUs. Knaccuduxarus
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3aMEILICHHsI, 0OMEHA).

Xumuueckuii Ixcnepumenm (¢ ucnobzoeanuem 0060pyoosanus ueHmpa
€CMecmeeHHO-HaAYYHOU U  MmexHOoJ02udeckoii  Hanpagrennocmu  «Touka
pocmay):

3HAKOMCTBO C XMMHUYECKOHW IMOCY/IOH, MpaBujaMu pabOThI B JIAOOpATOPUH U
npuémMamu oOpaieHus ¢ J1adopaTopHbIM 00OPYJOBAaHUEM, U3YUEHUE U ONUCAHUE
(bu3MUecKuX CBOMCTB O0O0pa3LOB HEOPraHMYECKUX BELIECTB, HAOIIOJECHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JIbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KUIICHUE U KOHIEHCALMS BOJbI) U XMMUYECKHX (FOPEHHE CBEUHU, MPOKAIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE Mea ¢ KUCIOTON) SIBICHUM, HAOII0IEeHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAaHWA XMMHUYECKHX peaklMil (pasziokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapuisi, paziioKeHHe TUAPOKCHA
menu (II) mpu HarpeBanuu, B3auMOJICUCTBUE Kele3a ¢ pacTBopoM coiu meau (1),
U3Y4YEHHUE CIOCOOOB pa3JiejieHUs] CMECel: C MOMOIIbI0 MarHuTa, (UILTPOBAHUE,
BBITIApYBaHUE, JUCTUUIAIMS, XpoMaTorpadusi, MpoBeIeHUE OUYNCTKU MTOBAPEHHOU
COJIM, HaONIOJAEHWE W  ONUCAaHUWE  pEe3yJbTAaTOB  IPOBEACHMS  OMbITA,
WUTIOCTPUPYIOLIETO0 3aKOH COXPAHEHUSI MAacChl, CO3JaHUE MOJIENIEd MOJIEKYJ
(IIapOCTEPIKHEBBIX ).

Baxkuenue npeacTaBuTe M HCOPraHUYECKUX BeleCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kuciopoa — 3ieMeHT W MpOCToe
BelecTBo. Haxoknenue kuciopojga B mpupoje, (U3MUECKHE M XUMHUYECKHE



cBoiictBa (peakmmu TopeHus). Oxcuapl. [Ipumenenwe kucmopoma. CrocoObI
MOJYYCHUS] KHCJIOpOJa B Jaboparopud H HOpombllieHHOCTU. Kpyrosopor
KHciopoa B mpupoje. O30H — auioTporiHas MoAuUKaIs KUCIopoaa.

TemnoBoit »h(dEeKT XUMHUUYECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- M JHAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yrojib M METaH. 3arps3HCHUE
BO3IyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bopopon — nsnemeHT um mpocrtoe BemecTBO. Haxoxaenue Bogopona B
npupoae, GuUMYecKue W XUMUYECKHE CBOICTBA, MPUMEHEHHE, CIOCOObBI
noxy4yeHus. KucmoTsl u comnu.

Monsipabiii  00bEM  ra3oB. Pacdy€Thl 1O XHMMHMYECKHM ypaBHEHUSIM.

dusnueckue cBoMcTBAa BOAbl. Boma kak pactBoputenb. PacTBOpBL
HacpilieHHbIE M HEHACBIIIEHHBIE PAacTBOpPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIIECTBAa B pacTBOpPE. XUMUUYECKHE CBOMCTBA BOJbl. OCHOBaHUS.
Ponp pacTtBOpoB B IpUpoZ€ U B )KU3HU 4YesioBeka. KpyroBopot BoAbI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcuabl. Kiaccuduxanus
OKCUJIOB:  cojieoOpaszyroniue  (OCHOBHBIE, KHUCIOTHBIE, aM{(pOTEpHBIE) U
HecosneoOpasyromme. Homenknatypa oxcujoB. Dusnueckue M XUMHUYECKUE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHMM: MENOYM U HEPACTBOPUMBIC
ocHoBaHuA. HoMeHknatypa ocHoBaHWi. PU3MYECKHE M XMUMHYECKHE CBOMCTBA
ocHoBaHuU. [ToryuyeHre oCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kucnor. dusndeckue u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psan axkruBHoctm meraimoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Conu. Homenknarypa coneil. @u3nueckue U XMMUYECKUE CBOMCTBA COJIEH.
[lonyuenue coneil.

['eHeTnyeckas CBSI3b MEXKAY KJIaCCAMU HEOPTAHUYECKUX COCAMHEHUM.

Xumuueckuii IKcnepumenm (C UCROIb308AHUEM 000pPYOOBAHUA UEHMPA
eCMmeCcmeeHHO-HAYYHOU U  mexHo02uueckou Hanpagnennocmu  «Touka
pocmay):

Ka4E€CTBEHHOE OIPEICIICHUE COAEPKAHUS KUCIOPOJa B BO3AyX€E, MOJIYUYCHHE,
coOupaHue, pacro3HaBaHWE W M3YYCHHE CBOMCTB KHCJIOPOJa, HAOIIOJCHUE
B3aUMOJICHCTBUSA BEIIECTB C KHUCJIOPOJOM M YCJIOBUS BO3HUKHOBEHUA U
MpeKpailleHus TopeHus (MoXkapa), O3HAKOMJICHHE C O0Opa3laMu OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHWE, COOMpaHWE, PACMO3HABAHWE U HW3YUYCHUE
CBOMCTB BOJI0OpoJia (TopeHue), B3auMojielicTBUe Bojopoaa ¢ okcuaoMm meau (II)
(BO3MO>XHO HCIOJIb30BAaHUE BUIEOMATEPUAJIOB), HAOMIOACHUE OOpPa3OB BEIIECTB
KoJudyecTBOM 1 Moib, HCClieloBaHME OCOOEHHOCTEH pacTBOPEHMsI BEUIECTB C



pPa3IMYHOM PACTBOPUMOCTBIO, IIPUIOTOBIIEHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOTO BEIIECTBA, B3aMMOJECHUCTBUE BOABI C METAJIIAMHU
(HaTpueM ®W  KaubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHJICOMATEPUAJIOB),
UCCJIeIOBaHUE OO0pa3l0OB HEOPTraHWYECKUX BEIIECTB PpA3JIMYHBIX KIJIACCOB,
HaOJI0/IeHUE U3MEHEHHSI OKPACKU WHIAUKATOPOB B PACTBOPAX KUCJIOT U IIETIOYEH,
uzyuyeHue B3aumojeicTBua okcuga meau (II) ¢ pacTBOpoM CEpHOM KHCIIOTHI,
KUCJIOT € METaUlaMH, pPEaKkUMi HEUTPAIN3ALNH, ITOJIYyYECHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJHOTO0 METAaJIa JPYTHMM W3 PacTBOpa COJM, PEUICHUE
DKCHEPUMEHTANIBHBIX 33/ad MO Teme «BaxkHellue Kiacchl HEOPraHWYECKHUX
COEIMHEHUID.

Iepuoanyecknit 3akoH u Ilepumoamyeckass cucTeMa XHUMHYECKHUX
iemeHTOoB JI. WU. MenpgeseeBa. CtpoeHne aroMoB. XHMHYECKAsl CBA3b.
OKHCIUTEIBHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBrle MOMBITKH KiIacCU(UKALMM XUMUYECKUX 3JeMeHTOB. [loHsTHE O
IPYIIAax CXOAHBIX 3JEMEHTOB (LIEJIOYHBIE W IIEIOYHO3EMENIbHBIE METaJLIbI,
rajoreHbl, THEPTHBIE ra3bl). DIEMEHThI, KOTOPbIE 00pa3yr0T aMPOTEPHbIE OKCUIBI
U THUJIPOKCHU/IBI.

Ilepnognyeckuii 3akoH. Ilepuoandeckas cucrema XUMHAYECKUX JIEMEHTOB /l.
U. MengeneeBa. KopoTkomepuonHas W JJUHHONEpPHOAHAs  (OpPMBI
[lepnognueckoi cucrembl xumuyeckux 3iemeHToB . 1. MenneneeBa. 1lepuonast
u Tpynmbl. OU3NYECKUH CMBICH MOPSAAKOBOTO HOMEPA, HOMEPOB NEPUONA U
IPYIIIBI 3JIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M3oTonbl. DnekTpoHbl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI0YeK aroMoB MepBbIX 20 XUMHUYECKHX D3JEMEHTOB
[lepnognueckorn cucremsl [[. M. MenneneeBa. XapakTepucTuka XHUMHUYECKOTO
AJIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUs pajuyca aTOMOB XHMMHYECKUX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 TPYyMNIIaM U IEPUOIAM.

3nauenue [lepunoanueckoro 3akona u [lepuoguueckoi CUCTEMbI XUMUYECKUAX
DJIEMEHTOB Ul pa3BUTUs Hayku W npaktuku. [[. WM. MenneneeB — yd€HbIM U
IpaKJaHUH.

Xumuueckass cBsi3b. KoBaneHTHas (moJsiipHas M HEMOJISIpHAs) CBSI3b.
DIIEKTPOOTPULIATENIBHOCTh XUMUYECKHUX 2JIEMEHTOB. IOHHAsI CBS3b.

Crenenp  okucieHusi.  OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE — PEAKLUU.
[Tpouecchl OKUCIIEHHS U BOCCTaHOBJIEHHS. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm (¢ UCHOIb306AHUEM 000PYO0BAHUA UEHMPA
€CMeCmeEeHHO-HAYUHOU U  MEXHOoN02u4eckoi Hnanpaeénennocmu  «Touka
pocmay):



U3ydeHue oOpaslloB BEIIECTB METAJIOB M HEMETAIJIOB, B3aWMOJEHCTBUE
TUJPOKCUJA LIMHKA C pAacTBOpaMU KHUCIOT W IIEJIOYeH, MPOBEACHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ OPUMEPBl  OKHUCIHUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEaKIIMA
(ropeHue, peakiiiy pas3ioKeHUs, COSTUHEHU).

Mesxcnpeomemmnbwie cea3u

Peanuzanuss MeXNpeIMETHBIX CBSI3€M MpPU W3YYEHHH XMMHHM B & Kilacce
OCYUIIECTBJISICTCS. 4Yepe3 UCIOJIb30BAaHUME KaK OOIIHUX €CTEeCTBEHHO-HAYUYHBIX
MOHSATUM, TaK W MOHATHH, SBIAIOIIUXCS CUCTEMHBIMU JUISI OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmue ecTeCTBEeHHO-HAYYHBIC TOHSATHS: HAyYHBIH (paKT, TUIIOTE3a, TEOPHS,
3aKOH, aHaJU3, CHUHTE3, KiIacCuPUKalus, TMepUOAUYHOCTh, HAONIOJCHHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

®dusuka: Marepusi, aTroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIHI,
M30TOIIbI, PAAUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKHUI 3apsjl, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHE BEIECTBA, Ta3, (pU3WUYecKue BETUUYUHBI, €IUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1b1, COHIIE.

buonorus: oTocunTes, npxanue, ouocdepa.

['eorpadus: armocepa, ruapochepa, MHUHEpPATbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XUMHYECKAs PeaAKIUA

[lepnognueckuii 3axoH. [lepnoanyeckas cucrema XUMAYECKUX JIEMEHTOB /.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOICTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX TMEPUOJOB, Kajdus, Kalbllusi MU HX
COCMHEHUNW B COOTBETCTBMU C IIOJIO)KEHUEM 3JIeEMEHTOB B Ilepmoamueckoit
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHJbl XUMUYECKOW CBSI3U. THUIBI KPUCTAITMYECKUX
pPEIETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT TUIA KPUCTAJUIMYECKON PEHIETKH U
BUJIa XUMHUYECKOMN CBSI3H.

Knaccuduxainys 1 HOMEHKJIATypa HEOPTaHMYECKUX BEHIECTB. XUMUUYECKHUE
CBOMCTBA BEIIECTB, OTHOCSAIIMXCS K Pa3IUYHBIM KJaccaM HEOPTaHUYECKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUUYECKUX BEUIECTB.

Knaccudukaiuys XuMAYECKUX peakiuii Mo pa3InyHbIM MpU3HAKaM (10 YUCITY
W COCTaBy YYaCTBYIOIIMX B pEaKIMM BEIIECTB, MO TemiIoBoMy 3ddexTy, mo
W3MEHEHUIO CTEMEHEeW OKMCJICHUS XMMHUYECKHX AJIEMEHTOB, IO 0OpPaTUMOCTH, TIO
y4acCTHIO KaTajn3aTopa). DK30- U SHIAOTEPMUUYECKUE PEAKIIMHU, TEPMOXUMHUYCCKUE
ypaBHEHHUS.

[TonsitTue o ckopoctu xumuueckoi peakuuu. [loHsiTHE 00 OOpaTUMBIX H
HEOOpAaTUMBIX XUMHUYECKUX peakmnusax. [IoHATHE O TOMOTEHHBIX M TeTEPOTCHHBIX



peakuusax. [lonsatue o xaranuse. [lonsTue 0 xuMu4ueckoM paBHoBecuu. PaKkTOpHI,
BIUSIOIINE HAa CKOPOCTb XHMHYECKOW PEAaKUUH W TMOJOKEHUE XHUMHYECKOrO
paBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENILHBIE  PEAKIMKM,  JAJCKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHON  PEaKLUU. CocrtaBneHue  ypaBHEHUU
OKHCIIUTEIIbHO-BOCCTAHOBUTEBHBIX ~ PEAaKIMd C  HCIOJb30BAHHEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus 3IEKTPONUTHUECKON TUCCOLMAIMU. DIIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHW3M [HUCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMUYECKOH CcBsi3U. CTeneHp Auccounanni. CHUIbHBIE U CIA0BIE SJIEKTPOJIUTHI.

Peakuiun nonHoro oOMeHa. Y ciioBUsl MPOTEKAHUS PEAKIIUA HOHHOTO OOMEHa,
MOJHBIE M COKpAlI€HHbIE HWOHHBIE YypaBHEHUs peakiui. CBOICTBA KHUCIOT,
OCHOBAaHMM U coOJeil B CBeTe MPEIACTaBICHUNA 00 BJIEKTPOJIUTUYECKON
nucconuanuu. KauectBeHHble peakiiuu Ha HOHBI. [IoHATHE O THIPOIIU3E CONEM.

Xumuueckuii Ixcnepumenm (¢ uUcCnoivb3oeanuem 0060pyoosanus ueHmpa
€CMeCmeEEeHHO-HAYUHOU U  MeXHOo102u4eckoi  Hnanpaeiennocmu  «Touka
pocmay):

O3HAKOMJICHUE C MOJEISAMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEILIECTB — META/VIOB M HEMETauioB (rpadura W anMasa), CJIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW peakluuu
OT BO3ACHCTBUS pa3aUYHbIX (PAKTOPOB, MCCIEIOBAHUE JIIEKTPOIPOBOJHOCTU
pacTBOpPOB BEUIECTB, IIpOLEcCa AMCCOLMALMUA KHUCIOT, IIEJIOYEed U COJIeH
(BOBMOXKHO  MCIIOJIb30BAHME  BHUJEO MaTepuasioB), MPOBEJEHUE  OIBITOB,
WUIIOCTPUPYIOUIMX ~ NPHU3HAKM  NPOTEKAHHMs  peakuuid  HOHHOrO  oOMeHa
(oOpa3zoBanue ocanka, BbIJIEJIEHUE Ta3a, oOO0pa3oBaHUE BObI), OIbITOB,
WUTIOCTPUPYIOIIUX ~ OPUMEPBl  OKHUCIHUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEaKILIM
(ropeHue, peakluy Pas3ioXKeHHs, COeIUHEHUs), paclio3HaBaHUE HEOPTaHWYECKUX
BEIIECTB C TIOMOLIbIO KAaYeCTBEHHBIX PpPEAKIUMHA Ha HOHBI, PpEIICHUE
HKCIIEPUMEHTAJIbHBIX 3a]1a4.

HeMmeTasnibl 4 UX COeTUHEHUS

OOmiast xapakTepucThka rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHn okucieHus. CtpoeHue M (U3HUECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWUMHYECKHME CBOWCTBA Ha NPUMEpPE  XJopa
(B3aMMOJEHCTBAE C METAUIaMH, HEMETa/laMH, WIeso4amMu). XJIOPOBOAOPOI.
ConsiHast KWCIIOTa, XMMUYECKUE CBOMCTBA, MOJy4YEHUE, NPUMEHEHHE. [lelicTBre
XJIOpa U XJOPOBOJAOPOZa HA OPraHU3M 4YeJioBeKa. BakHeWlnue XJIOpUAbl U HX
HaXOXKJEHUE B IPUPOJE.

OOmast xapaktepuctika 31eMeHTOB VIA-rpynmbl. OcoOeHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTENeHUu OkucieHus. CTpoeHue U (PU3UUYECKHE CBOICTBA



MPOCTHIX BEIIECTB — KUCIOPOAa U CEPbl. AJIIOTPOMHbIE MOAU(DHUKAIIMN KHCIOPOaa
U cepbl. XUMUYecKue CcBOicTBa cepbl. CepoBOAOPOJ, CTpoeHHE, PUBNYECKUE U
XUMHUYeCcKue CBOMCTBA. OKCHUIIBI Cepbl KaK MPECTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnass kuciioTa, (QU3MYECKHMe M XUMUYECKHE CBOWCTBa (00mIMe Kak
NpECTaBUTENS Kiacca KHUCJIOT MW crhenuduueckue). XHUMHUYECKUE PEakIuH,
JeKale B OCHOBE MPOMBIIUIEHHOTO CHOC00a MOJMYYEHHsS] CEPHON KHUCIOTHI.
[Ipumenenue cepHoil KUCIOThL. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEaKIIMs Ha
cyibdar-uon. HaxoxxneHue cepbl U €€ COEAMHEHHN B NpHpojae. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOMIEH cpefbl COCAMHEHUSIMU Cepbl (KUCIOTHBIC JOXKIM,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUSI.

OOmast xapakrepuctuka 37eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEpHbIE CTEIEHH OKUCIECHUA. A30T, paclpocTpaHEHHE B MPUPOIE,
¢uznyeckue U xumMuyeckue cBoiicrsa. KpyroBopot azora B npupoae. AMMHUaK, €ro
¢duznyecKkrue 1 XMMHUYECKHE CBOMCTBA, NOJyuyeHue U npuMeHenue. Coiau aMMOHuS,
uX QU3NYECKUEe U XUMUUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakuus Ha
MOHBI aMMOHHS. A30THas KHCIIOTa, €€ MoiyuyeHue, (PU3HUecKre M XUMHUYECKHUE
cBOMcTBa (0OOLIME KakK MPEACTaBUTENs Kiacca KUCIOT W cHenupuyecKue).
Hcnonp3oBaHue HUTPATOB U COJEM aMMOHHS B KAauyecTBE MHUHEPAJIbHBIX
yno0peHuii. XuMHU4ecKoe 3arpsi3HeHNEe OKPYIKAIOIEH Cpeibl COSAMHEHUSIMH a30Ta
(KUCIIOTHBIE JOXIW, 3arps3HEHUE BO31yXa, MOYBBI U BOAoEMOB). Docdop,
aioTpornHbie Moaudukanuu (ocdopa, duszmdeckne M XUMUYECKHE CBOMCTBA.
Oxcug pochopa (V) u pochopras kucinora, Gu3HuecKre U XMMHIECKIE CBOMCTBA,
nosyyerue. Mcmnons3oBanue GocdaroB B kauecTBE MUHEPAIBHBIX YI00OPEHUH.

O6mas xapaktepuctuka 31emMeHToB [VA-rpymnmbl. OcOOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTEepHbIE  CTENEHU  OKHUCJIECHUA.  YIJIEpOoJ,  aUIOTPOIHbIE
Moau(dUKaMKu, pPACIpPOCTpaHEHHE B TPHUPOJE, (PUINYECKUE H XUMHUYECKHE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B npupoae. Okcuabl yriaepoja, ux
¢usznyeckue W XUMHYECKHE CBOWCTBA, JCICTBHE Ha JKUBbIE OPraHU3MBI,
MOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYeCKHe MpOOJIeMBbl, CBA3aHHBIE C OKCHUAOM
yriepoaa (IV), rumore3za rinoOaJbHOTO TMOTEIJICHUS KIMMara, NapHUKOBBIN
s dekt. YronpHas KucaoTa U €€ coiM, X PU3NIeCKue U XUMHUYECKUE CBOMNCTBA,
nojlyueHue W mnpuMeHeHWe. KadecTBeHHas peakmuss Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MTPOMBIIIJIEHHOCTH U CEJIbCKOM
XO35HCTBE.

[TepBoHayabHBIE IOHATHS 00 OPTaHMYECKUX BEIIECTBAX KaK O COCTMHEHUSIX
yraepoaa (MeTaH, 3TaH, dTHJIEH, alleTUJICH, TAHOJI, TTUIEPHH, YKCYCHasl KHCIIOTa).
[IpuponHble HCTOUYHUKH YIJIEBOAOPOAOB (yroyib, NPUPOIHBIN ra3, HEPTh),
OPOAYKTHl UX MepepaboTku (OeH3MH), UX POJb B OBITY U MPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKN Ba)KHBIX BEIIECTBAX: JKUpPaxX, OeNKax, yrieBoaax — U Ux



poJii B KHM3HHM 4YeJoBeKa. MarepualibHOE €IMHCTBO OpPraHUYECKUX U
HEOPTaHUYECKUX COCTUHCHUI.

KpemHuuii, ero ¢usnueckue M XUMHUYECKHE CBOMCTBA, IMOJyYEeHUE U
npuMenenue. CoenuHeHuss KpeMHusi B mpupone. OOimue mnpeacraBieHusi 00
okcuae kpemuus (IV) u kpemHueBoi kuciore. CHIMKAThI, UX HUCIOJIb30BAHHUE B
ObITYy, B MPOMBIIUICHHOCTU. BakHelllline CTpOUTENIbHbIE MaTepualbl: KEpaMHKa,
CTEKJIO, IIEMEHT, OeTOoH, xene300eToH. [IpobieMbl 6e30macHOro MCHOIb30BaAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm (¢ UCROIb30BAHUEM 000PYO0BAHUA UEHMPA
€CMeCmeEEeHHO-HAYUHOU U  mexXHo102udeckoi Hanpaeiennocmu  «Touka
pocmay):

M3yU4eHHE 00pa3liOB HEOPTAaHUYECKUX BEIIECTB, CBOMCTB COJITHOM KHUCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIMil Ha XJIOPUI-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKAHMs, OIBIThI, OTpAKAIOIIME (PU3NYECKUE U XHUMHYECKHE CBOMCTBA
TaJIOTEHOB M WX COCIMHEHHUH (BO3MOXKHO HCIIOJIh30BAaHUE BHUIACOMATEPUATIOB),
O3HAaKOMJIEHME C o0Opa3naMu XJOPUAOB (TaJOT€HHUJIOB), O3HAKOMJICHHE C
oOpasmiaMu  ceppl U €€  COCOUHEHUSMU  (BO3MOXKHO  HCIIOJb30BaHUE
BHJICOMATEPUAIIOB), HAOJIIOJCHUE TMpoliecca OOyrJIMBaHUS caxapa MoJl JIeHCTBUEM
KOHILICHTPUPOBAHHON  CEPHOM  KHUCIOTBI, M3YYEHUE XHUMHYECKUX CBOICTB
pa30aBlIeHHOI CEPHON KUCIIOTHI, MPOBEEHNE KaUeCTBEHHOM peaKI[uu Ha CyJIb(aT-
MOH W HaOJIOJICHHE MpHU3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3UUYECKUMU
cBoiicTBaMu a3oTa, (ochopa M MX COEAMHEHUH (BO3MOXKHO HCIOIb30BaHUE
BUJIEOMATEPHUATIOB), 00pa3aMu a30THBIX U (PocPOpHBIX yI0OpeHUi, MOTydeHHE,
coOuMpaHue, pacro3HaBaHWE€ ¢ U3YYCHHE CBOWCTB aMMHaKa, MPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U (ocdar-uoH U M3ydyeHHe MPU3HAKOB
UX IIPOTEKAHMUsI, B3AMMOJACHCTBHE KOHIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEIBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4yeHue MozeIen
KPUCTAJUIMUECKNX PEmETOK anmasa, rpadura, dysmiepeHa, O3HaAKOMJICHHE C
MPOIIECCOM  a7ICOPOIMU  PAaCTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NPOTHBOrasa, MoJiydeHHe, COOMpaHue, paclo3HaBaHUE U M3yUYEHHE
CBOMCTB YIJICKHUCIIOTO Ta3a, MPOBEICHUE KAYECTBEHHBIX PeaklMii Ha KapOOHAT U
CUJIMKAT-MOHBl W HW3YyYCHHE TIPU3HAKOB HX TMPOTEKaHUs, O3HAKOMJIEHUE C
NPOAYKIUMENH CUJIMKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE 3KCIEPUMEHTAIbHbBIX
3a7a4 1o teMe « BaxxHenme HeEMETAIUTbl U UX COCTUHEHUS.

MeTaJiibl U UX COCTUHEHUS

OO6m1as XxapakTepUCTUKa XUMHUYECKUX JIEMEHTOB — METAJNIOB Ha OCHOBAHUU
ux nosioxkeHuss B llepumommueckor cucreme xumuueckux osyemeHtoB [, .
MeHnneneeBa u ctpoeHusi aroMoB. CTpoeHHE MeTaioB. MeTramndeckasi CBs3b U
METAJUIMYECKAsT  KPUCTAJUIMYECKass  pemeéTka.  DIEKTPOXMUMUYECKHU  psf



HaNpsDKEHUN MeTaioB. OU3NYECKue U XUMUYECKHEe CBOWCTBAa MeTaisioB. OO0rmiue
CIOCOOBI TIONTy4YeHHUs MeTauioB. [loHSITHE O KOPpPO3WHM METAIOB, OCHOBHBIC
CrocoObl 3alUThl MX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUM,
OpoH32a) U X MPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[Ilenounsie MeTaIbl: MMONOXKEHUE B lleproanyueckor CHCTEME XUMUYECKUX
sanemenToB /. 1. MenpaeneeBa, CTpO€HHME MX aTOMOB, HAXOXKJICHUE B IPUPOIE.
duznyeckre U XMMUYECKUE CBOKCTBA (HA mMpuUMepe HaTpus U Kanus). OKcuuabl u
TUAPOKCUABl HaTpusi W Kauus. [IpuMeHeHHe IENOYHbIX METANIOB M HX
COEIUHCHUM.

[[lenoyHO3eMENbHBIE METAJUIBI MarHMii W KaJbUUW: IIOJIOKEHHE B
[lepuonnueckoin cucreMe xumuyeckux snemeHtoB J[. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaXOXJEHHE B pupojie. Duzndeckue 1 XMMUYECKUE CBOMCTBA MATHUS
U Kanblusa. Baxueilve coequHEHHUS KalblUs (OKCHUI, THUIPOKCHUI, COJIH).
XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHHUS!.

AJroMUHHI: TIoso)keHue B [leproauyeckoid CUCTEME XUMHUYECKUX 3JIEMEHTOB
J. 1. MenneneeBa, cTpoeHue aTroMa, HaxoKIeHHE B mpupone. Pusndeckue u
XUMHUYECKUE CBOWMCTBA altOMUHUS. AM(POTEpHBIE CBOMCTBA OKCHAA M TUIPOKCHU]IA
ATFOMHUHUSL.

Kenezo: nonoxenue B [lepnoanueckoit cucteMe XuMHYECKUX J1eMEHTOB /1.
N. MengeneeBa, CTpOCHHME aToOMa, HaxXOXJAeHUE B Ipupone. DPusnueckue u
XUMHYECKHE CBOMCTBA jxesie3a. OKCuabl, THApOKCHIbl U cou skenesa (1) u xenesa
(IIT), ux cocraB, CBOMCTBA U MOJYyUYCHHE.

Xumuueckuii IKcnepumenm (C UCROIb306AHUEM 000pPYOOBAHUA UEHMPA
e€CMmeCcmeEeHHO-HAYYHOU U  mexHoJ02uueckou Hanpagiennocmu  «Touka
pocmay):

O3HaKOMJIECHHE ¢ o0pasllaMu METaJUIOB M CIUIaBOB, HUX (PU3HMUYECKUMHU
CBOMCTBaMH, U3YYEHHUE  PE3YJbTaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
WCIIOJIb30BAaHUE BHJICOMATEPUAIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KJIbI[USI W HATpus C BOJOM (BO3MOXKHO HCHOJIb30BAHHUE BHUACOMATEPHUAIIOB),
HCCJIEJOBAHUE CBOMCTB KECTKOM BOJIBI, MPOILIECCA TOPEHUS XKEJe3a B KUCIOPOIE
(BOBMOXKHO  KCIOJIb30BAaHME  BHJICOMATEPHAIOB), TMPU3HAKOB  IMPOTEKaHUs
Ka4ECTBEHHBIX PEAKIIMI HA WOHBI: MarHus, KaJblWs, aIFOMUHUS, IIMHKA, JKEje3a
(I1) u xeneza (I11), menu (I1), HaOMOAEHUE M OMMCAHKE TIPOIIECCOB OKPAITMBAHUS
IJJaAMEHH MOHAaMU HATpus, KaJlus W Kaidblusid (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUIA ATIOMUHUS
Y TUJIPOKCHU/IA [IUHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «Baxkueimue
METaJUIbl U KX COCTMHEHHUS.

Xumus ]| OKpY:Kamas cpena



BemecTtBa m marepuansl B IIOBCEAHEBHOM >XKU3HM YelOBeKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB M XMMHUYECKUX peakuuid B ObiTy. [lepBas momoip mpu
XUMUYECKUX 0KOTaX U OTPaBJICHUSX.

XUMHUECKOE 3arps3HEHUE OKpyX arolled cpeabl (mpeaeiabHas JOoMyCcTUMas
KOHLeHTpauus BeulecTs, nanee — [IJIK). Poias XxuMun B pemieHnn 3K0JI0THYECKUX
npooeMm.

Xumuueckuii y3xcnepumenm (¢ uUcCnoivb3oeanuem 0060pyoosanus ueHmpa
€CMeCmeeHHO-HAYUHOU U  mexHoa02udeckoi Hanpagiennocmu «Touka
pocmay):

u3ydeHue oOpaslloB MaTepuanoB (CTEKIO, CIUIaBbl METAJUIOB, MOJIUMEpPHbBIE
MaTepHuabl).

Mesicnpeomemmuoie ceazu

Peanmnsanps MeXnpeIMETHBIX CBSI3€W NMpU W3YYEHHMM XMMHM B 9 Kiacce
OCYILECTBIISIETCSl 4Ye€pe3 HCIOJb30BaHUE KaK OOIIMX €eCTECTBEHHO-HAy4YHBIX
MOHATUH, TaK U MOHATUH, SBISIOIIMUXCA CUCTEMHBIMU ISl OTACIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUSA: HAyYHbIM (PaKT, TMIIOTE3a, 3aKOH,
TEOpHsl, aHalM3, CHUHTE3, KiacCU(pUKALMS, MNEPUOAUYHOCTh, HAOIIOJCHHUE,
DKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJIENb, SBJICHHE, NapHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHAIHI.

®dusuka: wmarepusi, aTroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIHI,
W30TOMbI, PAJUOAKTUBHOCTh, MOJIEKYJA, DSJIEKTPUUYECKUWA 3apsi, NPOBOJHUKH,
NOJYIPOBOJHUKH, JUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TeNO, OO0BEM,
arperaTHO€ COCTOSIHUE BEILECTBA, a3, pacTBOP, pACTBOPUMOCTb, KPUCTAIIINYECKAS
pemérka, CriaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUS,, KOCMUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, CONHIIE.

buonorus: ¢orocunres, npixanue, Ouocdepa, I3KOCHCTEMA, MUHEPAIbHbBIE
y100peHusi, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadus: armocepa, rtuapochepa, MuUHEpaIbl, TOPHBIC TOPOJIBI,
MOJIE3HbIE HCKOIIaeMble, TOTUIMBO, BOJHbIC pecypchl.



IIVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

JINYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yJbTAaThl OCBOCHHS IPOrPAMMBbl OCHOBHOT'O OOIIETro
oOpa3oBaHUs JOCTHTAIOTCS B X0/¢ OOYyYCHHS XMMHUU B CAWHCTBE Y4YEOHOU U
BOCHUTATEJILHOMN JESATEIBHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUINCKUMHU
COLMOKYJIbTYPHBIMA M JYyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMH, NPUHATHIMU B
oOIecTBe MpaBWJIaMd W HOPMaMH TIOBEICHHUS M CIIOCOOCTBYIOT MpOIeccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIA3AIUN 00YYarOITUXCSl.

JInyHOCTHBIE ~ pe3yJbTaThl  OTPAXKalOT  TOTOBHOCTh  OOYYarOITUXCS
PYKOBOJICTBOBATbCS ~CHUCTEMOM TO3UTHMBHBIX I[IEHHOCTHBIX OpPHUEHTAllUd U
paCUIMPEHUE OMBITA JICITEIIBHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) IATPUOTUYECKOr0 BOCIIUTAHUS

LIEHHOCTHOI'O OTHOIICHUSA K OT€UYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
M HAy4YHOMY HACJIECAWI0, MOHUMAHUS 3HAYCHHUS XHWMHUYECKOM HAyKH B KU3HHU
COBPEMEHHOI'0 OOIIECTBa, CIIOCOOHOCTH BIAJETh JAOCTOBEpHOUM HH(OpMamuei o
MEPEIOBBIX JIOCTHXKECHUAX M OTKPBITUAX MHUPOBOM M OTECYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpA U OOIIIECTBA;

2) rpakKIaHCKOr0 BOCIIMTAHUSA:

MPEJCTABICHUSI O COUMAIBHBIX HOPMax W TMpaBWiIaX MEXKINYHOCTHBIX
OTHOIIICHHH B KOJJIEKTUBE, KOMMYHHKATUBHON KOMIIETCHTHOCTH B OOIIICCTBEHHO
MOJIE3HOM,  y4EeOHOUCCNEAOBATEIbCKOM, TBOPYECKOM W JApPYruX  BHUAAX
JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HONW COBMECTHOM JEATENbHOCTU MpHU
BBITIOJTHEHUHU Y4YeOHBIX, IIO3HABATEIBHBIX 3a/1ad, BBIMOJHCHHH XUMHUYECKHUX
AKCTIICPUMEHTOB, CO3IaHUN YUEOHBIX IIPOCKTOB, CTPEMJICHHS K B3aUMOITIOHUMAHUIO
YW B3aUMOIIOMOIIM B TIpOlLlECCE JTOM Yy4eOHOM MAEsITeNIbHOCTH, TOTOBHOCTU
OLICHUBAaTh CBOE TMIOBEJCHHE U TIOCTYIIKA CBOMX TOBAPHUILECH C TO3ULUAH
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS OCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 IO3HAHMS!

MHPOBO33PEHUYECKUE TPEJICTABICHUSI O BEIIECTBE W XUMHYECKOW PpEaKIIMH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHM M COCTABISAIOLINE
OCHOBY IS TIOHMMAaHMSI CYIIHOCTH HAYYHOW KapTUHBI MUpA, TPEACTaBJIeHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS MNPHUPOJIBI, B3aWMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[03HABAaTEIbHBIE MOTHUBBI, HAIIPABJIICHHbBIE HA MOJYYCHUE HOBBIX 3HAHUHU IO
XUMHUH, HEOOXOAMMBIC IJisi OOBACHEHHUS HAOJIOJaeMBbIX IMPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHOM, MHGOPMAIIMOHHOW M YWUTATEIIbCKOW KYyJIbTYpPhl, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEJIbHOH pabOThl € Y4YEOHBIMH TEKCTaMH, CIPABOYHOM



JUTEPATYpPOH, JOCTYMHBIMA TEXHHYECKUMHU CpeACTBaMU HH(POPMAIIMOHHBIX
TEXHOJIOT U,

UHTEpeC K OOYYEeHHIO W TIO3HAHUIO, JI0003HATEIBLHOCTh, TOTOBHOCTH U
CIOCOOHOCTP K  €amMO0Opa3oBaHWIO, TPOEKTHOM M  HCCIEeI0BATEIbCKOU
NESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBJIEHHOCTH M YPOBHS OOy4YEHUS B
JaJbHEHIIIEM;

4) (popMHpPOBAHUS KYJIbTYPHI 310POBbSI:

OCO3HAHUE IIEHHOCTH W3HHU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pOBBbI 00pa3 *U3HHU, OCO3HAHUE TMOCIEJICTBUN U
HETPUATUE BPEIHBIX MPUBBIYCK (YIOTPEOICHUS aIKOTOJIsl, HAPKOTUKOB, KypEHHUS ),
HEOOXOJMMOCTH COONIOJICHUS] MpaBuid O€30MaCHOCTH TIpu  OOpalleHuu ¢
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) TPy10BOTr0 BOCIIMTAHUS:

MHTEpEC K MPAKTUYECKOMY M3YUYEHHUIO Mpodeccuil U Tpyaa pa3IMyHOIo poja,
YBOKEHUE K TPYIAy M pe3yjbTaraMm TPYJIOBOH JEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE TMIPUMEHEHHS NPEAMETHBIX 3HAHUM 1O XUMHUHM, OCO3HAHHBIM BBIOOP
WHUBUTyJIbHON TPAEKTOPUU MPOAOHKEHUST 00pa30oBaHus C YYETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHENIHON MpodeCcCUOHATBFHON AeATEIPHOCTH U PA3BUTHS HEOOXOUMBIX YMEHHUM,
TOTOBHOCTh aalTUPOBATHCS B TPOQPECCHOHATBLHOM Cpejie;

6) 3K0JIOrMYE€CKOr0 BOCIIMTAHUS:

HKOJIOTMYECKHU 11€JIECO00pa3HOe OTHOIIEHHWE K TPHUPOJIE KaK HCTOUYHUKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHMUSI, TOHUMAHUE 1IEHHOCTH 3J0POBOTO U
O0e3omacHOoro oOpa3a >KM3HHU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
(GbU3NYECKOMY U TICUXHYECKOMY 370pOBbIO, OCO3HAHWE IIEHHOCTHU COOJIIOJACHUS
mpaBuiI 0€30MMaCHOTO MOBEICHUS MPU PabOTe C BEHIECTBAMH, a TAK)KE B CUTYyaIUsX,
YIPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHUSI, MOJy4aeMble MPU U3YUYEHUU XUMHH, JJIS
pelIeHus 3a1a4, CBSI3aHHBIX C OKPYKAIOUIEH IPUPOJIHON CPEIIOW, IS IMOBBILICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJbTYphl, OCO3HaHUsA TJ00aIbHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJeM M IMyTel WX pelIeHUs MOCPEJCTBOM METOJ0B XWMUH,
HKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIIHHOM,
KOMMYHUKATUBHOM Y COLMAJILHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATbBI

B cocrtaBe wmeTanmpeaMETHBIX pPE3yJbTAaTOB BBIICIAIOT 3HAYUMBIC IS
dbopMUpOBaHUS MHUPOBO33PEHUS OOIIECHAY4YHbIE TMOHATHS (3aKOH, TEOpHs,
MPUHITUT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPhIE
WCITOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpEAMETax W MO3BOJSIOT Ha
OCHOBE 3HAaHUU U3 3TUX NPEIMETOB (POPMHUPOBATH MPEICTABICHUE O LEIOCTHOU



HAay4YHOUW KapTUHE MUpA, U YHUBEpCAJIbHbIE YueOHbIE ACHCTBUS (IO3HABATENIbHBIE,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOphIE oOOecreunBaroT (HOpPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEILHOMY IUJIJAHUPOBAHUIO W OCYIICCTBICHUIO y4eOHOMU
JIEATCIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHSI HCMOJb30BaTh MNPUEMBI JIOTMUECKOTO MBIILICHUSI MPU OCBOCHUU
3HAHUMN: PACKPBIBATh CMBICI XUMHUYECKUX TMOHSATUM (BBIACIATH UX XapaKTEpHBIC
MPU3HAKK, yCTaHABJIMBATh B3aMMOCBSI3b C JPYTMMHU TOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSACHEHUS OTJICIBbHBIX (PaKTOB U SIBJICHHUH, BBIOUPATh OCHOBAHUS U
KpUTEpUH JJIsl KIAacCU(PUKAIIUU XMUMUYECKUX BEIIECTB M XUMHYECKUX pPEaKIIHi,
YCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3YyUCHHS,
CTPOUTH JIOTUUECKHE pacCyXIeHus (MHAYKTUBHBIC, ACAYKTUBHBIC, TI0 aHAJIOTHUH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TPUMEHSATH B TIpoOIlecce IMO3HAHUS TOHATUA (TIpeAMETHhIE U
METanpeIMETHBIC), CHAMBOJIMYECKHUE (3HAKOBBIC) MOJICIIH, UCIIOJIH3YEMbIC B XUMHUH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MO/JICIIbHBIC TIPEJCTABICHUS —
XUMHUYECKUH 3HaK (CHUMBOJI 3JIEMEHTa), XUMH4YecKas ¢GopMmylia M YpaBHEHHE
XUMHUYECKOW PEeaKIUM — MPU PEIICHUH Yy4eOHO-TI0O3HABaTEIbHBIX 33J1a4, ¢ YYETOM
ATUX MOJICTBHBIX TMPEJCTABICHUN BBISBIATh U XapaKTEpU30BaTh CYIIECTBEHHbIC
MPU3HAKU M3YyYaeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMUYECKUX PEAKIIUM,
BBISBIIATHL  OOIIME  3aKOHOMEPHOCTH, TNPUYUHHO-CIICICTBEHHBIE CBS3U M
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble ucciienoBareibCKkue JAeiicTBHSA.

YMEHHUE HCIIOJb30BaTh IMOCTABJICHHBIE BOMPOCHI B KayeCTBE MHCTPYMEHTa
MO3HAHUS, a TaKXKe B KauyeCTBE OCHOBBI i (hOPMUPOBAHHUS THUIOTE3BI IO
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHU;

MPUOOPETEHUE OMbITa 110 ITUIAHUPOBAHWIO, OpPraHU3AIlMUd W IPOBEIACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOaaTh 3a XOJI0M Ipoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTar, GopMyJIUpoBaTh 0000IIECHUS U
BBIBOJIBI 110 PE3YJIbTaTaM MPOBEAEHHOTO OIbITA, UCCIAEAOBAHUS, COCTABIATH OTYET
O MPOJIeTTaHHOM padoTe.

Pabora ¢ undopmanueii:

yMEHUE BBIOMpATh, AHAIM3UPOBATh M HWHTEPIPETHPOBATH WHOOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPECTABICHUS, TOyIaeMYI0 U3 Pa3HbIX HCTOYHUKOB
(Hay4HO-TIOMYyJISIpHAsl  JIUTEpaTypa XHUMHYECKOTO COJIEPkKAHUS, CIPABOYHbIC
nocobusi, pecypcbl MHTepHeTa), KpUTUUECKH OIEHHWBATh IPOTHUBOPEUUBYIO U
HEJIOCTOBEPHYIO nHpopmarIuio;



yMEHHE MPUMEHATh Pa3InYHbIE METOJbl W 3aMpOChl MPU MOMCKE U OTOOpE
UHGOpPMAIIMU U COOTBETCTBYIOUIMX JIAaHHBIX, HEOOXOIUMBIX ISl BBITOJIHEHUS
y4eOHBIX W MO3HABATEIbHBIX 3a/la4 OMpPENeIEHHOTO THIIA, TPUOOPETEHUE OMNbITA B
0o0JaCTH  MCHOJIb30BaHUS  MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX — TE€XHOJOTHUM,
OBJIAJICHUE KYJbTYpPOH aKTUBHOT'O MCIIOJIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BHIOMPATh ONTUMANIbHYIO (OpMY TpeacTaBiIeHUs HHPOPMAILIUU U
WUIIOCTPUPOBATh pEIIaeMble 3aJla4yd HECIOXKHBIMH CXEMaMH, JUarpaMMaMH,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YyMEHUE UCIOJIb30BaTh W aHAJIM3UpOBaTh B IIpolecce Y4YeOHOU U
UCCJIEI0OBATENHCKONW JEATETbHOCTH MH(POPMALIUIO O BIMSHUM MPOMBIILIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTAa HAa COCTOSHHE OKPY>KAIOIIEH MNpUpPOIHON
Cpebl.

KoMMmyHMKaTHBHBIE yHUBEPCAJIbHbIE y4eOHbIe AeiicTBUS:

YMEHHMS 3aJlaBaTh BOINPOCHI (B XOJie¢ auaiora W (WJIM) JIHUCKYCCHUHU) TIO
CyllectBy  oOcykmaeMol  TeMbl, (OPMYJIMPOBATb CBOU  MPEAJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEJI0KEHHOM 3a1a4H;

YMEHUSI  NPEJCTaBIsATh  MOJYYEHHbIE  pe3yJIbTaThl  IMO3HABATEIbHOU
NEATEIbHOCTH B YCTHBIX W TUCBMEHHBIX TEKCTax; JeJaTh MpPE3eHTAIUIO
PE3yJIbTaTOB BBHIIOJHEHUS] XMMHUYECKOTO IKCIIEPUMEHTa (JabOpaTOpHOIO OIbITA,
1abopaTopHOI pabOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MTPOEKTA);

yMEHUs1 y4eOHOro COTPYJHUYECTBA CO CBEPCTHHUKAMU B COBMECTHOMU
MO3HABATEIbHOM W MCCJENOBATEIbCKOM  JEATEIBHOCTH MPU  PEIICHUU
BO3HUKAIOIIMX MpoOJEeM Ha OCHOBE yuéra OOLIMX WHTEPECOB M COTJIaCOBAHUS
no3unui (00CyX)aeHusi, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMbDY, KOOPIWHAIUSA
COBMECTHBIX JCHCTBUM, OIpEACICHHE KPUTEPUEB II0 OLEHKE KayecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PeryasiTuBHbIC YHHBepPcaabHbIe Y4eOHbIC 1CCTBUS:

YMEHUE CaMOCTOSITENIbHO OMNPENENsATh LEIN JACSITENbHOCTH, IIaHUPOBATH,
OCYUIECTBJISATh, KOHTPOJIUPOBATH U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOUpaTh Hanbonee 3PPeKTUBHbIE CIIOCOOBI peleHusl y4eOHbIX U
MO3HABATENbHBIX 33/1a4, CAMOCTOSITENIBHO COCTAaBISATh WJIH KOPPEKTUPOBATH
MPEJIOKEHHBIM  aNTOPUTM JEUCTBUM NIPU BBINOJHEHWH 3aJaHAM C YYETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTAaX — BEIMIECTBAX M PEAKITUSX,
OLICHMBATh COOTBETCTBUE IOJYUYEHHOTO pe3ysbTaTa 3asBJICHHOW LU, YMEHUE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIaHUN.

IHNPEJIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMEeTHBIX pPeE3ydbTaTOB IO OCBOEHHUIO 0053aTE€IbHOTO
COJIEp)KaHMs, YCTAaHOBJICHHOTO JaHHOW enepanbHON pabodeil mnporpamMMoH,
BBIICJISIFOT: OCBOEHHBIE OOYYaIOIIMMUCS HAy4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI



JNEUCTBUN, CcHenupuIecKue I TNpPeAMETHOM o0nacTu «XUMHUS», BUIBI
JEATCIbHOCTH 1O  TMOJYYEHHI0O HOBOIO 3HaHWs, €ro HWHTEpIpEeTaluH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyaIUsIX.

K xonIiy oOyudenus B 8 Kkiacce mpeMeTHbIC pe3yIbTaThl HA 0A30BOM ypOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCSI YMECHUIN:

® pacCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX MOHSATHUM: aTOM, MOJEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas 10151 XUMUYECKOTO JIEMEHTa B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJI, KHMCJIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPULATEIIBHOCTh, CTEIEHB
OKHCIICHUS, XUMHUYECKasl peakius, KiacCupuKaius peakiui: peakiuu
COCIMHEHUSA, PEaKUUU PAa3JIOKEHUs, PEaKUUU 3aMEIICHHS, PEAKIUU
oOMeHa, HK30- U SHJIOTEPMHUUECKHUE PEAKIINH, TEIII0BON A((EKT peakiiuu,
AIpO aToOMa, AJIEKTPOHHBIA CIIOM aroma, aroMHas OpOUTallb, PAAUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAs W HEMOJSpHAs KOBAJICHTHAsl CBS3b,
HWOHHAs CBs3b, MOH, KaTHOH, aHUOH, PacTBOpP, MaccoBas J0Jis BELIECTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

® JUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHWMHUYECKUX TOHSITUH W
MPUMEHSITH 3TU TTOHSTUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHU;

® UCIIOJIb30BaTh XWMHUYECKYIO) CHUMBOJHKY JUIsI COCTaBJICHHS (Hopmy
BEIIECTB U YPABHEHUN XMMUYECKUX PEAKLUN;

® ONpEeNEeNsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTENEHb  OKUCJEHHUSI  DJEMEHTOB B  OWHApPHBIX  COEJAUHEHUSX,
MPUHAJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJAcCy COCAMHEHHUH I10
dbopmyiaMm, BHUJ XUMHUYECKOM CBSI3M (KOBAJIGCHTHAsT W HMOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cmbici Ilepuoanueckoro 3akonHa J[. WM. MeHnneneena:
JEMOHCTPUPOBATh TMOHUMAHHE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX moJioxkeHus B Ilepuomnueckoil cucreme,
3aKOHOB COXPAHEHHUSI MAaCChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUE€HUSsI, 3aKOHa ABOTrajipo;

® ONHUCHIBATH M XapakKTepu3oBaTh TaOIMUHYI0 (Qopmy Ilepuomndeckoit
CUCTEMbl XHMHMUYECKUX OJJIEMEHTOB: pa3iuyaTh [OHATHUS «TJIaBHAs
noarpymnma (A-rpymnma)» u «mnodounas noarpynmna (b-rpymnma)», mansie u
OOJIbIIIME TIEPUOJBI, COOTHOCUTH OOO3HAUCHHS, KOTOpPbIE HMEIOTCS B
tabnuue «llepuoanueckass cucrema Xumuueckux »snementoB J[. U.
MeHneneeBay € YHUCJIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij spa, 00IIee YUCIO IICKTPOHOB
U PaCTpPEIEIICHUE UX 0 SJIEKTPOHHBIM CIIOSIM);

e KiIaccU(PUIIMPOBATh XUMHYCCKHE AJIEMEHTHI, HEOPTAHUUYECKHUE BEIECTRA,
XUMUYECKHE peaknuu (10 YMCIy W COCTaBy YYACTBYIOIIUX B PEaKITUU
BEIIECTB, 10 TETJIOBOMY dPPEKTY);

® XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONMKCAHKUE PUMEPAMU MOJIEKYJIIPHBIX
ypaBHEHUHN COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIHII;

® [IPOTHO3WPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTCKAHUS XUMUYECKUX MPEBPAIICHUA B
Pa3INYHBIX YCIOBHUSX;

® BBIYUCISATH OTHOCUTEIBHYIO MOJEKYJSIPHYIO H MOJISIPHYIO MacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO »JJIeMEHTa 10 (dopmylie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MIPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

® TIPUMEHSATH OCHOBHBIC OIEPAIlUN MBICIUTCIBHON NEATCTLHOCTH — aHaIu3
U CHUHTE3, CpaBHEHHUE, 0000IIEeHHE, CHUCTEMaTHU3allulo, KiacCU(UKAIHUIO,
BBISIBJICHUE TMPUYUHHO-CIEACTBEHHBIX CBSI3ed — JUIsl M3Y4YECHHsS] CBOMCTB
BEIIECTB M XMMHYECKHUX pEAKIUH, eCTECTBEHHO-HAyYHbIE METOIbI
MO3HAHUA — HaAONIOACHUE, WU3MEPEHHUE, MOJICTUPOBAHHE, IKCIICPUMEHT
(peanbHBIN U MBICJIECHHBIN);

e (ClEAOBaTh NpaBWIAM  T[OJb30BAHUS  XUMHUYECKOM  MOCYIOM W
7a00paTOpPHBIM  O0OPYJIOBAaHMEM, a TakXKe IMpaBWwiIaM OOpalieHus: C
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKIUSMH TIO BBITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJYYEHUIO U COOUPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpOAa U KHCJIOpPOAA), MNPUTOTOBJICHUIO
pacTBOPOB C OMNpPEIEIEHHON MACCOBOM JIOJI€W PACTBOPEHHOrO BEIIECTBA,
IUIAHUPOBATh M TPOBOJUTH  XUMHUYECKHE  OKCIEPUMEHTBI  I10
pacro3HaBaHUIO PACTBOPOB MIEIOYEH W KUCIOT C MOMOIIBIO HHIUKATOPOB
(;makmyc, herondTaaenH, METHIOPAHXK U JPYTHE).

K xonIty oOydeHms B 9 Kjacce mpeMETHBIC pe3yIbTaThl HA 0a30BOM ypOBHE

JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYJArOIITMXCS YMEHUM:

® pacKphIBaTh CMBICI OCHOBHBIX XWMHYECKHX TOHSATHH: XUMHYECKUI
AJIEMEHT, aTOM, MOJIeKyJa, WOH, KaTHOH, aHWOH, IMPOCTOE BEIIECTBO,
CJIOKHO€ BEIIECTBO, BAJICEHTHOCTH, JJICKTPOOTPUIIATEILHOCTh, CTETICHBb
OKHUCJICHHS, XUMUYECKasl PEaKIusi, XUMUYECKast CBA3b, TEIJIOBOU A deKT
peakiuu, MOJib, MOJSPHBIA  00BEM,  PACTBOP,  AJIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, DJIEKTPOJMTUYECKAsT JUCCOIMAIMUS, PEAKIMU HOHHOTO
oOMeHa, KaTajau3aTrop, XHMHUYECKOE paBHOBECHE, OOpaTuMble U



HEOOpaTUMBIE PEaKINK, OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIINH,
OKHUCJIUTENIb,  BOCCTAHOBHUTENb,  OKUCIEHHWE M  BOCCTAaHOBJICHHE,
aloTponusi, aM(pOoTepHOCTh, XUMHUYECKas CBsA3b (KOBAJIEHTHAas, MOHHAs,
MeTajuInuecKas), KpHUCTAJUIMYecKas pemeéTka, KOppo3Hs METalIOB,
CIUIaBBbl, CKOPOCTb XUMHYECKOM pEaKUWW, NPelebHO JIOMyCcTHMas
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX TMOHATHH U
MPUMEHSITh 3TU OHSATUS MPU ONMKUCAHUU BEUIESCTB U UX NPEBPaIICHUN;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJIS COCTaBJICHUS (HOPMYI
BEILIECTB ¥ YPABHEHUI XMMHUYECKUX PEAKIIHIL;

ONPENIENATh BAJICHTHOCTD W CTEIIEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, NPUHAJIEKHOCTh BEIIECTB K
ONpeAeNnEHHOMY KJIacCy COEIMHEHUW 1o (opmyiaM, BUA XHUMHUYECKOU
CBA3M (KOBaJECHTHAs, HOHHAsg, METAJUIMYECKasi)) B HEOPraHUYECKUX
COEJIMHEHHUAX, 3apsil MOHA MO0 XMMUYECKOM (opMylie, XapakTep Cpelbl B
BOJHBIX PACTBOpAaxX HEOPTraHUYECKUX COEAMHEHUMN, THUIl KPUCTAIUIMYECKOU
PELIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMmbichn llepuogmueckoro 3akona J[. W. MennaeneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OINUCHIBAaTh W XapaKTEpPH30BaTh
Tabnuunyto (opmy Ilepuoanueckoid cUCTEMbl XMMHUYECKHX 3JE€MEHTOB:
pa3nuyaTh TOHATHUS «TJIaBHas mnoArpynna (A-rpymma)» U «moOoudHas
noarpynmna (b-rpynma)», manbie u OoNbIIME TMEPUOABI, COOTHOCUTH
0003HaYCHHUS, KOTOpPhIE MMEIOTCA B IEpUOJUYECKOM Tabiuie, ¢
YUCJIOBBIMU ~ XapaKTePUCTHUKAMH  CTPOCHMSI aTOMOB  XUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsl sjapa, oOOIIee 4YUCIO0 JJIEKTPOHOB W
pacmpesiesieHue UX 10 JJIGKTPOHHBIM CJIOSIM), OOBSCHSATH 0OIIHe
3aKOHOMEPHOCTH B U3MEHEHUM CBOMCTB 3JIEMEHTOB U UX COCIUHEHUU B
npejenax MaJiblX MEPUOJIOB U TJIaBHBIX MOATPYMN C YUYETOM CTPOSHUS UX
aTOMOB;

KJIaCCU(PUIIMPOBATh XUMHUUYECKHE DIIEMEHTbI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy U COCTaBY YYacCTBYIOIIMX B PEAKIUH
BEIIECTB, MO TEIUIOBOMY 3(PEKTy, M0 M3MEHEHUIO CTENEHEW OKUCICHHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBaTH) OOIME M CHENU(PUYECKUE XUMHUYECKUE
CBOMCTBAa NPOCTBIX W CJOXHBIX BEIIECTB, MOATBEPXKIAasi OMKHCAHUE
NpUMepaMi MOJICKYJISIPHBIX M HOHHBIX ypaBHEHHM COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTaBIISAITh YPABHEHUS DJEKTPOJIUTUYECKOM JIHCCOLMAIMU  KHUCIOT,
LIEJI0YEH U COJIEH, ITOJTHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMY NOHHOTO



oOMeHa, ypaBHEHUS peakluid, TMOATBEPKIAIOIMNX CYIIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3JITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ITHX PEaKIIni;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TIPEBPAIMIEHUNW B Pa3IUIHBIX
YCIIOBHSIX;

BBIUUCIIATH OTHOCHUTENBHYIO MOJIEKYJSIPHYI0O M MOJISIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »JJIeMEHTa 1o (opMyIie
COCIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MTPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKOU PEaKIIHH;

coONoaTh  MpaBWja  MOJB30BAaHUS ~ XMUMHUYECKOM  TOCYJIOM |
7abopaTOpHBIM  00OpPYIOBaHMEM, a TaKXKe I[paBuUjia OOpallleHus C
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIHUSMH 110 BBIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYCHHUIO W COOUpPAHHIO
ra3zo00pa3HbIX BEUIESCTB (aMMHUaKa U YTIEKUCIIOTo Tra3a);

MPOBOJUTh  PEAKIMH, TOATBEP)KIAIONINE  KAYeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpOMUJI-,
uonua-, kKapOonart-, ¢ocdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUSI M HMOHBI M3yYEHHBIX METaUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MIPUMEHSATh OCHOBHBIC OTEPAIMNA MBICTUTEIBPHON NEATCILHOCTH — aHaIu3
W CHHTE3, CpaBHEHHE, O0O0O0OIlEHHE, CHUCTEMATU3aIlMI0, BBISIBJICHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3€H — IS M3yYCHUS CBOMCTB BEIIECTB U
XUMUYECKUX PEaKlUid, €CTeCTBEHHO-HAy4YHbIE€ METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOCIMPOBAHUE, JKCIICPUMEHT (peaabHBIA M
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
Kosn4vecTBo yacoB
IMpakTuyeckue
Ne HaumeHnoBanue pa3neiioB u paboTsI (c DuieKTpoHHbIe (UG poBHIE)
n/n TeM MPOrpaMMBbl Bcero Kontponuere uenonvsosanuemn o0pa3oBaTe/ibHbIE PecypChl
paboThI 00opyoosanus uenmpa
eCmeCcme€eHHO-Hay4Hou
U mexHoJjiocuieckou
HanpaegieHHocmu
«Touka pocma»)
Paznean 1.11epBoHavaibHble XMMUYECKUE TOHSATHSA
XuMus — BaKHast 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubmuorexa [JOK
MPAKTUYECKOU AEATEIbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
12 BemiecTBa u XuMuieckue 15 1 bu6mmoreka [IOK
peakiuu https://m.edsoo.ru/7f41837c
Wroro mo paznemy 20
Pasnen 2.BakHeiiine npeacTaBuTe/IM HEOPraHNYECKUX BeleCTB
21 Boznyx. Kucnopon. I[lonstue 5 bubnuoreka [IOK
00 okcumax https://m.edsoo.ru/7f41837c
29 Bonopon.Ilonstre o kucnorax 8 1 bubnuoreka [IOK
U COJIAX https://m.edsoo.ru/7f41837c
93 Bona. PactBopsr. [Tonsitue 06 5 1 1 Bbu6nmuoreka [IOK
OCHOBaHUSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCChl 1 1 1 bu6mmoreka [IOK

HEOPraHUYECKUX COEAMHEHUI

https://m.edsoo.ru/7f41837c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Hroro o pazneny 30

Pazpnen 3.11epunoanyeckuii 3axkon u [lepuonnueckas cucrema xumnueckux 3j1emMeHToB /. U. MenaeneeBa. CTpoeHue aToMoB.

XumMuueckasi cB3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE Pe€aknumn

[lepuoauueckuii 3aKOH U
31 [lepuoauueckas cucrema 7 bu6nuoreka [IOK
XUMUYECKHX deMeHToB JI. 1. https://m.edsoo.ru/7f41837c
Menneneea. CtpoeHue aroma
XHUMHYECKas CBA3b. Bu6morexa LIOK
32 OxucanTebHO- 8 L https://m.edsoo.ru/7f41837¢c
BOCCTAaHOBUTEJIbHBIC PEAKIIUU
bubmuorexa [JOK
Hroro o pasnery 15 https://m.edsoo.ru/7f41837c
PezepBHOE Bpems 3 bubmmorexa [IOK
https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I1O 68 4
I[MPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KUIIACC

KoaudecTBO 4acoB

IpakTHyeckune
paboTl (c DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uenonvsocanue (uudposbie)
Ne mi/m KouTpo/bubie | 00opydosanus
NPOrpaMMbl Bcero enmpa o0pa3oBaTejbHbIE
padoThI uermp
ecmecmeenno- pecypenl
HayyHoU u
MExXHON02UYUeCKOIl
HanpaeieHHoOCmu
«Touka pocmay)
Paznen 1.BemecTBO 1 XUMHYECKHE PeaKIIUN
11 [ToBTOpeHUE U yroyOIeHHe 3SHAHUN 5 1 bubnnoreka [HOK
' OCHOBHBIX pa3/IeNioB Kypca 8 kiacca https://m.edso0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubnmnoreka [JOK
' peakiui https://m.edsoo.ru/7f41a636
13 DIEeKTPONUTHYECKAs TUCCOIAIMS. 8 1 1 bubnmnoreka [JOK
' XHWMHYECKHUE PEAKIIUU B PACTBOPAX https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2.HemeTa JIBI M HX COeTUHEHHS
21 OO1u1ast XapakTepUCTHUKA XUMUYECKUX 4 1 bubnnorexa [HOK
' sneMeHToB VIIA-rpynmsl. ["anorenst https://m.edso00.ru/7f41a636
OO01as xapaKTepUCTHKA XUMHUYIECKHIX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubamorexa [OK
' ’ https://m.edsoo.ru/7f41a636
COCTUHEHHUS
OO6mrast XxapaKTepuCTUKa XUMUIECKUX Bt oK
noImoTexa
2.3 a51eMeHTOB VA-rpynnbl. A30T, pochop 1 ux 7 1 1

COEIMHEHUSI

https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
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OO01as XapakTepUCTUKAa XUMUYECKIX

bu6mmoteka [IOK
24 2AeMEHTOB IV A-TpymieL. Yrepoa 8 https://m.eds00.ru/7f41a636
KPEMHHH B UX COCTMHCHHS
Hroro o pazneny 25
Pa3nen 3.MeTa/yIbI 4 UX COCeTUHEHHS
. bu6mmoteka [IOK
3.1 00 4
HIME CBOHCTRA METAILIOB https://m.edsoo0.ru/7f41a636
bubnuoreka [IOK
2 B 7 1
3 aXKHEUIIINe MeTaJUIBI U UX COeIUHEHUS 6 https://m.edsoo0.ru/7f41a636
Uroro no pazneny 20
Pa3znen 4. XuMus 1 okpy:Kammas cpeaa
41 BertectBa 1 Marepualbsl B )KA3HU YEIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo0.ru/7f41a636
Hroro no pazaery 3
PesepBHOE BpeMs 3 bubmmorexa [IOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41a636
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YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 knacce/ I'abpuensa O.C., OctpoymoB W.I'., Cnankos C.A.,
AxktmmonepHoe o6miectBo «M3marensctBo «IIpocBemenue
» Xumus, 9 xknacc/ 'abpuensa O.C., OctpoymoB WU.I'., Cnaakos C.A.,
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

METOAUYECKHUE MATEPUAJIBI IJI1 YYUTEJIA

1. Tabpuensa O.C. M3yyaem XUMUIO B 8 KII.: TUAAKTHYECKUE MaTeprab /
O.C. T'abpuensu, T.B. CmupHoBa. — M.: biuk mttoc

2. Xumus: 8 Kj1acc: KOHTPOJbHBIE U MTPOBEPOYHBIC PaboThI K yueouuky O.C.
INabpuensna «Xumus. 8 kinace» / O.C. 'abpuensn, [1.H. bepeskun, A.A.
VYmakosa u ap. — M.: [Ipoda;

3. N'abpuensu O.C., Buckoboitnukosa H.I1., SlmrykoBa A.B. HacronbHas
KHMra yuutens. Xumus. 8 ki1.: Merogudeckoe nocodue. — M.: Jlpoda;

4. Tabpuensu O.C., Pynos H.H., TonkynoB B.U. Xumuueckuii 5KCriepuMeHT B
mkoJie. 8 kinace. — M.: Jlpoda

5.T'abpuensu O. C., OctpoymoB U. I'. HacTonbHast KHUTa yuuTens. XuMmus. 9 k
1.: Metoanueckoe nocobue. — M.: Jlpoda, 2018r

6. Xumus. 9 k 1n1.: KonTpoasHbie 1 mpoBepouHbie padoThl K yueOHuky O. C.
["abpuensua «Xumus. 9/ O. C. I'abpuensy, I1. H. bepeskun, A. A. Yiiakosa u
ap. — M.: llpoda, 2019r.

7.T'abpuensu O. C., Octpoymos U. I'. U3yuaem xumuio B 9 K 11.:
Junaktnaeckne matepuansl. — M.: bauk mmoc, 2019r.

8.T'abpuensu O. C., SmykoBa A. B. Pabouas tetpaas. 9 k. K yueonuky O. C.
[Mabpuensna «Xumus. 9». — M.: [Ipoda, 2018r.

9.T'abpuensu O. C., Bockob6oitnukoBa H. [1. Xumus B Tecrax, 3aiayax,
ynpaxaenusx. 8— 9 k. — M.: lpoda, 2019r.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

—CD «Heopranudeckas XUMUs», U3IaTETBCTBO « Y UHTEIIb

—CD «IIxona Kupumina u Medoaus», n31aTeIbCTBO « Y UUTENbY

—Xumus. [Ipoceenienue «Heoprannueckas xuMusi», 8 kiacc. (Ha 2-X JucKax)



—Xwumus (8-11 kmacc). BuptyansHas madoparopust (yaeOHOE 3JICKTPOHHOE
U3JIaHKE).

MATEPUAJIBHO-TEXHUYECKOE OCHAIIEHUE
OO6opyoBaHKE IEHTPA €CTECTBEHHO-HAYYHOU U TEXHOJIOTHYECKON
HanpaBiieHHOCTH « Touka poctay:

- nudpoas nabopatopus (yUdeHHUUECKas);

- KOMIUTEKT MTOCYIbI ISl YYEHUYECKUX OIBITOB;

- Habop OI'D/EID;

- MHOTO(DYHKITMOHAJIbHOE YCTPOICTBO;

- HOYTOYK.



