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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMMHH Ha YpOBHE OCHOBHOT'O O0IEro 0Opa30BaHMs COCTABIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOEHHS OCHOBHOM 00pa30oBaTENIbHON IMPOrpaMMbl OCHOBHOI'O
obmero oOpaszoBanus, npeactaBieHHbIX B @I'OC OO0, a Takxke Ha OCHOBe (QenepaabHOI
paboueil mporpaMMbl BOCTIUTAHUS U C YYETOM KOHLEIMIMHU MpernojaBaHusl y4eOHOIro mpeamera
«XuMus» B 00pa3oBaTenbHbIX Opranusanusx Poccuiickoii @eneparui.

[IporpaMMa mo xumMuu nAaéT NpEACTaBIEHHWE O LEsIX, OOIed cTpareruu oOydeHus,
BOCIIUTaHUSI W pPa3BUTHS OOYy4alOMIMXCS CPEIACTBAMU Y4eOHOro MpeaMeTa, YCTaHaBIUBAeT
o0s3aTeNbHOE PEIMETHOE COZAEpKaHUe, MPeIyCMaTpUBAET paclpeaesieHue ero Mo Kiaccam U
CTPYKTYpUPOBaHHUE 110 Pa3zeiiaM U TeMaM IIPOrpaMMBbl [0 XUMHUHU, OIPEIEISIET KOJINYECTBEHHBIE
U KaueCTBEHHBIE XapaKTEPUCTUKH COJEPKAHMS, PEKOMEHAYEMYIO MOCIe0BaATEIbHOCTh
U3YUEHHS] XUMHUH C YIETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3€H, JJOTMKH Y4eOHOTro
Ipolecca, BO3pacTHBIX 0COOEHHOCTEH 00yJaromuxcs, onpeesieT BO3MOKHOCTH IpeaAMeTa Ui
peanu3anuy TpeOOBaHUI K pe3yibTaTaM OCBOSHHS OCHOBHOM 00pa30BaTeNIbHOW MPOrpaMMBbl Ha
YpOBHE OCHOBHOTO 00111eT0 00pa30BaHMs, a TAKXKEe TPEOOBAHMM K pe3yIbTaTaM O0ydeHUST XUMUHU
Ha YypOBHE ILeNeld H3y4eHUs MpeaMeTa M OCHOBHBIX BHJIOB YueOHO-TIO3HABATEIBbHOM
JEATEeIILHOCTH 00YJaroIIerocs 0 OCBOCHUIO YIEOHOTO COJEep KaHMUS.

3HaHUE XUMHUH CIYXKHUT OCHOBOU 1 (HOPMUPOBAHHSI MUPOBO33PEHHS 00YUYaIOLIETrocs, €ro
IIPEICTABICHUH O MaTEpUAIbHOM €MHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (OPMUPYEMbIE XUMHUEH
IIPEICTABIEHUS O B3aMMOIIPEBPALLICHUSIX SHEPTUU U 00 HBOJIIOLIMU BEIIECTB B IIPUPOJIE, O MYTAX
pemieHust TI00albHBIX MpPOOJEM YCTOHYMBOIO Ppa3BUTUSl 4YEJIOBEYECTBA — CBHIPHEBOM,
HHEPreTUYECKOH, MUIIEBOM U IKOJIOTHUECKON 0€30MacHOCTH, MPOOIIEM 3paBOOXPAHECHUSI.

N3ydenue xumuu:

CHOCOOCTBYET peaju3alii BO3MOXHOCTEW M caMopa3BUTHS U (POpMUPOBaHUS
KYJIBTYpBI JINYHOCTH, €€ 001IeH 1 (PyHKIMOHATIBLHON IPAMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHPOBAHNE MBIIUICHUSI U TBOPUYECKUX CIIOCOOHOCTEH 00ydaromumxcs,
HaBBIKOB  MX  CAMOCTOSITENIbHOM  y4eOHOM  JeATeNbHOCTH, AKCHEPUMEHTAIBHBIX U
HCCIICIOBATEIbCKIX YMEHHUH, HEOOXOMUMBIX KaK B TIOBCEJHEBHOW JKM3HH, TaK H B
po¢eCCUOHAIBHON AEATEIbHOCTH;

3HAaKOMHUT CO CIEeUU(UKON HAYYHOTO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO
B3IUISAJIa HA €MHCTBO MPHPOJIbI U YETIOBEKA, ABJSETCS OTBETCTBEHHBIM 3TarioM B (POPMHUPOBAHUU
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH 00Y4aroIIUXCS;

CHOCOOCTBYET (DOPMUPOBAHHMIO LEHHOCTHOI'O OTHOUIEHHS K €CTECTBEHHO-HAyYHBIM
3HaHUSIM, K TIPHPOJIE, K YEIOBEKY, BHOCHUT CBOH BKJIaJ] B SKOJOTMYECKOE OOpazoBaHHE
o0yuaromuxcs.

JlanHble HampaBlieHHs B OOyYE€HUH XMUMHUHM OOECHedYMBAIOTCS CHEIU(PUKON colepiKaHus
y4eOHOro mpeaMeTa, KOTOPBIA SBISETCS MEJarorn4eckd aJanTUPOBAaHHBIM OTpak€HHEM
0a30BOI HAyKH XUMHUU Ha ONPEeIEHHOM 3Tarie € pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00IIEro o0pa3oBaHUsS OPUEHTHPOBAH Ha OCBOCHHE
00y4aroIMMUCS CUCTEMbI IEPBOHAYATIBHBIX MOHATHI XUMHH, OCHOB HEOPraHMYECKONH XUMUU U
HEKOTOPBIX OTAEJIBHBIX 3HAUUMBIX IIOHATUN OPraHUYECKON XUMUHU.

CrtpykTypa coaepxaHHsl MPOrpaMMbl IO XMMHU c(HOpMHpPOBaHa Ha OCHOBE CHUCTEMHOI'O
noaxona k €€ usydeHuro. CopeprkaHue CKIAAbIBACTCA M3 CHUCTEMBI MOHATUH O XMMHUYECKOM
JJIEMEHTE U BEIIECTBE M CHCTEMbl MOHATUH O XuUMHUYeckol peakuuu. OOe 3T CUCTEMBI
CTPYKTYPHO OpPraHM30BaHbl O NPUHIUIY IOCJIEJOBATEIBHOIO Pa3BUTHA 3HAHMN Ha OCHOBE
TEOPETUUECKUX MPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KAaK OCHOBBI BCETO €CTECTBO3HAHUS;



— Ilepnonnueckoro 3akoHa J[. 1. MenzaeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— Y4EeHHsI O CTPOCHHH aToMa U XMMHUYECKOHN CBSI3H;

— MPEICTaBICHUH 00 IEKTPOIUTUUECKON TUCCOIMALINYN BEILIECTB B PACTBOPAX.

TeopeTnueckre 3HAHUS pacCMAaTPUBAIOTCS HA OCHOBE SMIIMPUYECKHU TOJYYEHHBIX U
OCMBICTICHHBIX (DAKTOB, pPAa3BUBAIOTCS IIOCIEOBATEIBHO OT OJHOTO YPOBHSA K JpYromy,
BBITIONHSAS (YHKIUM OOBSICHEHHS] M MPOTHO3MPOBAHUS CBOMCTB, CTPOEHUS U BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHHS U NIOJyYEHHUS N3y4aeMbIX BEIIECTB.

OcBoeHHe MNPOrpaMMbl IO XUMHH CIIOCOOCTBYET (OPMUPOBAHUIO MPEICTABICHUS O
XUMUYECKOM COCTAaBISIOIIECH HAYYHOM KapTUHBI MHpPAa B JIOTHMKE €€ CHUCTEMHON IPUPOJBI,
LIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO M METOZAaM MO3HaHUA B Hayke. M3ydeHune XuMuun
MPOUCXOIUT C TIPUBJICYCHHEM 3HAHWM M3 paHee U3YyYCHHBIX YUYEOHBIX MPEIMETOB:
«Oxpyxarommii Mupy», «bronorus. 5—7 kmacce» u «Pusnka. 7 Kiacey.

[pu u3yueHNn XUMUU TPOUCXOIUT (HOPMUPOBAHHIE 3HAHUI OCHOB XUMHUYECKOI HAyKH KaK
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JEATEIHHOCTH YeJIOBEKa U KaK OJIHOTO
13 KOMIIOHEHTOB MHUPOBOW KYJBTYpBI. 3ajJadya y4eOHOro mpeaMera COCTOMT B (POpMUpOBaHHU
CHUCTEMBbl XMMHYECKHX 3HaHUM — Ba)KHEHIMX (HAaKTOB, MOHITHM, 3aKOHOB M TEOPETHUYECKHX
MOJIOKEHHUH, JIOCTYIHBIX OOOOIIEHNH MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
MPUOOIICHUN K HAyYHBIM METO/IaM MO3HAHUS MIPU U3YYSHHUH BEIECTB U XUMUYECKUX PEaKIUii, B
(GOpMHpPOBaHMM W pPa3BUTHHM TIO3HABATEIBHBIX YMEHHMH M HMX NPUMEHEHMH B Yy4eOHO-
MO3HABATEIbHON U y4eOHO-MCCIIEIOBATENBCKOM AeSITeNbHOCTH, OCBOCHUHU MPABUI 0€30MacHOr0
00paleHns C BEIECTBAMU B TIOBCEIHEBHOM KHU3HH.

[Ipy u3ydyeHMHM XUMUU HAa YPOBHE OCHOBHOI'O OOIIEr0 0Opa3oBaHUs Ba)KHOE 3HAUCHHE
MPUOOPENN TaAKUE LIENH, KaK:

— (hopmupoBaHNEe MHTEIIEKTYaIbHO Pa3BUTON JTUYHOCTH, TOTOBOM K CaMOOOpPa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITCIIbHOMY MPHHATHIO PEIICHWH, CIMOCOOHOW aJanTHpOBAaTHCS K
OBICTPO MEHSIOUIUMCS YCIIOBUSIM KHU3HU;

— HamNpaBJICHHOCTb OOYYEHHUS Ha CHUCTEMaTHYecKoe NpHOOIIeHHne OOyJaoUmIMXcs K
CaMOCTOSITENIbHOM ~ TMO3HABATENbHON  NEATENbHOCTH, HAyYHBIM  METOJAAM  MO3HAHUS,
(hOpMHUPYIOIIUM MOTHBAIIHIO U PA3BUTUE CTIOCOOHOCTEH K XUMUM;

— ofecrnedyeHre YCJIOBUM, CHOCOOCTBYIOIIUX MPHOOPETEHHUI0 OOYYalOIIMMUCS OIBITa
pa3HoO0pa3HOW JAESTENbHOCTH, MO3HAHUS M CaMOIIO3HAHHUSI, KIIOUYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIHI), UMEIOLINX YHUBEPCAIbHOE 3HAYCHHE IS pa3IMUHBIX BUOB JAESTEIbHOCTH;

— (GopmupoBanue o61el GyHKIIMOHAIBHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
quciae YMEHUH OOBSCHATh U OLICHMBATh SIBJICHUS OKPYKAIOLIETO MHpPA, UCHOJb3Yys 3HAHUS U
OMBIT, MOJIyYEHHBbIE MpPU M3YYECHUH XUMUHU, NPUMEHATh HUX MpPU pPELIEHUH MpodjeM B
MOBCEHEBHOM JXU3HU U TPYIOBOU JEATENBHOCTH,

— (opmupoBaHue y 00y4aromUXcsi T'yMAaHUCTUYECKUX OTHOIICHUN, TOHUMAHUS LIEHHOCTH
XMMHUYECKHX 3HAHUHU Ui BBIPAOOTKM SKOJIOTMYECKH IIeJIeCOO0Pa3HOro IMOBEIEHUs B OBITY U
TPYIOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHS CBOETO 30POBbS M OKPYKAIOIIEH MPUPOIHOM
Cpelibl;

— pa3BUTHE MOTHBALMH K O0YyUEHHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHMS OOILEYETIOBEYECKMX LEHHOCTEH, FOTOBHOCTH K OCO3HAHHOMY BBIOOPY
pouIIsl ¥ HAMPABJICHHOCTH JAIBHEHUIIIETO 00yUeHHS.

OO1iee 4nCiIo 4acoB, OTBEACHHBIX JJI M3YUEHHUs] XUMUHM Ha YPOBHE OCHOBHOI'O OOILEro
oOpasoBanusi, coctaBisieT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B Hezien0), B 9 kiacce — 68
4acoB (2 yaca B HE/EIIO).



COJEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHayajibHbIEe XUMHYECKHE TOHATHSA

IIpenmer xumuu. Posb XMMHM B JXKM3HM uelnoBeKa. XHMMHs B CHCTEME HayK. Tema u
BemecTBa. DuU3NUECcKHe CBOMCTBAa BEIIECTB. ArperatHoe cocTtosiHue BeulecTB. [loHsTHE O
METOJ1aX MO3HAHUS B XUMHH. YHCThIe BemecTBa u cMecu. CriocoObl pa3ienieHus] CMece.

ATOMBI ¥ MOJEKYNbl. XHUMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
IIpocTeie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckass ¢Gopmyna. BaleHTHOCTP aTOMOB XUMHUYECKHX DJJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA COCTaBa BellecTB. OTHOCUTENbHAsA aToMHasi Macca. OTHOCUTENIbHAS MOJIEKYJIIpHas
Macca. MaccoBas J10J1s1 XUMHYECKOT0 3JIEMEHTA B COEUHEHUU.

KomnuectBo BemectBa. Mons. MonsipHas macca. B3auMOCBsSI3b KOJIMYECTBA, MAcChl U
yyclia CTPYKTYPHBIX €IMHUIL BerlecTBa. PacuéTel mo Gopmynam XuMHUYECKUX COETMHEHUH.

®usnyeckue U XMMHUYECKHUE SIBICHUS. XUMUYECKas peakiuss U e€ INpU3HAKU. 3aKOH
COXpaHEHMs MAacCChl BeIleCcTB. XUMHUecKHe ypaBHeHUs. Knaccupukanys XuMHUUECKUX PeaKIHii
(coenuHeHMS, Pa3I0KEHHS, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XHMHYECKOW MOCYIOW, MpaBUiIaMHU pabOTHI B J1a0OpaTOpuu M NMpHEMAMU
oOpaiteHuss ¢ JabopaTOpHBIM OOOpYIOBAaHUEM, M3YYEHHE W OINUcCaHue (U3NYECKUX CBOMHCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMIOACHNE (PU3NUECKUX (TUIaBJICHNE BOCKA, TassHUE JIb/A,
pacTHpaHue caxapa B CTYIKe, KHTIEHUE M KOHJECHCALUs BOJAbI) U XUMHUYECKHX (TOpeHHEe CBEYH,
MIPOKAJIMBaHNUE MEJHON MPOBOJIOKH, B3aUMOJEHCTBUE MeJla C KHCIOTOMN) SIBJIEHUH, HaOII01eHNHE
U ONHCAaHHWE TPHU3HAKOB TMPOTEKAaHHMA XUMHUYECKHUX peakuuil (pas3okeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIIOTHI C XJIOpHUJIOM Oapus, paznoxkenue ruapokcuna meau (1) npu
HarpeBaHWH, B3aWMoAeicTBHe jxene3a ¢ pactBopoMm comu menu (II), msydenme cmocoboB
paszienieHus cMeced: C IOMOIIBI0 MarHura, (QUIbTPOBAHME, BbIIApUBAaHUE, JAUCTUIUIALNSA,
xpomaTtorpadusi, TMpPOBEIEHHWE OYUCTKM TOBAPEHHOW conM, HaOMIOJACHHEe U OINMCaHUE
pe3yJIbTaTOB MPOBEJIEHUS OIbITA, WUIIOCTPUPYIOLIErO 3aKOH COXPAHEHUS MAacChl, CO3/IaHHE
MoJieniei MOJIeKy (IIapOCTEPIKHEBBIX ).

BaHeiiluune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB

Boznyx — cmech rasos. CocraB Bo3ayxa. Kucinopon — 31€MEHT M IPOCTOE BEILLECTBO.
Haxoxnenue xucnopoja B nmpupoje, Gpu3nyeckue U XMMUYECKHUE CBOWCTBA (peakluy TOpPEeHHUs).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl MOJMy4EeHUs KHUCIOpoJa B J1abOpaTopuu U
npoMblieHHOCTH. KpyroBopoT kuciopoaa B npupone. O30H — auioTpomnHasi MOAU(pUKALUs
KHCJIOPOJA.

TerioBoil 3¢pdexT XumMUUecKOoW peakiuH, TEePMOXMMHUYECKHE YypaBHEHHS, 3K30- U
SHAOTEPMHUUECKHE peaKUUU. TOIIMBO: Yroib M MeETaH. 3arpsA3HEHHME BO31yXa, YCHIIEHUE
MapHUKOBOTO d(pdekTa, pa3pyiieHne 030HOBOTO CJIOS.

Bonopon — anemeHT M mpocroe BelecTBo. HaxoxkaeHue Bojopona B IPHUPOJE,
(u3nueckue u XUMUYECKUE CBOWCTBA, MPUMEHEHHUE, CIIOCO0BI MmostydeHus. Kuciorsl u comnu.

Mossipublii 00bEM ra30B. Pacu€Thl 10 XUMHUYECKUM YPaBHEHHSIM.

®dusnyeckue cBoMcTBa BOAbl. Boja kak pactBoputenb. PactBopbl. HacklmeHHeie u
HEHACBILLEHHBIE PacTBOpPbl. PacTBOpMMOCTH BelecTB B Boje. MaccoBas [0 BEIIECTBA B
pactBope. XUMHUYECKHUE CBOMCTBA BOAbL. OCHOBaHUs. Poyib pacTBOPOB B MPUPOAE U B JKU3HU
yesoBeka. KpyroBopoTr Boabl B Ipupoje. 3arpsi3HEHUE NPUPOAHBIX BoJA. OXpaHa M OUYUCTKA
MIPUPOJHBIX BOJ.

Knaccudukanus nHeopranmueckux coenuHeHuid. Oxcuapl. Kiaccudukanust OKCHIOB:
cosieoOpa3yronire (OCHOBHBIC, KHCIIOTHBIE, aM(OTepHBIC) U HecosieoOpasyomue. HomeHknaTypa
okcu10B. DU3nUECKUE U XUMUYECKUE CBOMCTBA OKCHUIOB. [lonydueHue okCuaoB.



OcHoBanus. Krnaccudukainuss ocHOBaHMN: MIETOYM W HEPACTBOPUMBICE OCHOBAHHUSI.
Homenknatrypa ocHoBanmil. dusznueckne M XHUMUYECKUE CBOWMCTBAa OCHOBaHWU. [lomyuyeHue
OCHOBaHM.

Kucnorel. Knaccudukanus xkucimor. Homenknatypa kucior. Ou3ndeckne U XUMHUYECKUE
cBoiicTBa KUCHOT. Psax aktuBHocTu MetauioB H. H. bekerosa. [lonyuenue kucior.

Comu. Homenknarypa coneil. @uU3nyeckrue U XUMHUUYECKHE CBOMCTBa conei. [lomyuenue
COJIEN.

I'eneTnyeckas cBsI3b MEXKy KJIacCaMU HEOPraHUYECKHUX COCTMHEHUM.

Xumuueckuii yIxcnepumenm:

KaueCTBEHHOE ONpEJEIICHUE COJIepKaHusl KUCIOpo/ia B BO3JyXe, MOIyYeHue, coOupaHue,
pacmo3HaBaHUE W W3YyYEHUE CBONCTB KHUCIOpOJA, HAOIIOEHHUE B3aMMOCHCTBHS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUSI BO3HHUKHOBEHHS U MpEKpalleHus TopeHus (moxapa), 03HAaKOMIICHHUE C
oOpa3llaMi OKCHIOB U ONHMCAHWE WX CBOICTB, IMONY4YCHHE, COOMpaHUE, paclo3HaBaHUE U
W3y4eHHEe CBOWCTB Bojopojaa (ropeHue), B3aumMmojieiicTBue Bojopoaa ¢ okcuaoMm meau (II)
(BO3MOKHO HCIIOIH30BAHKE BHICOMATEPHUAIOB), HAOIOJEHUE 00PA3I[OB BEIIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHUE OCOOEHHOCTEHW pPacTBOPEHHS BEIIECTB C Pa3jIMYHON pacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM JOJIEH pPacTBOPEHHOIO BEILECTBA,
B3aMMOJICIICTBIE BOJABI C MeTallaMH (HaTpueM M KajbIleM) (BO3MOXKHO HCHOJIb30BaHUE
BUJICOMATEPHAIIOB), MCCIICIOBAHNE OOPA3IOB HEOPTaHWYCCKUX BEIIECTB PA3IMYHBIX KIIACCOB,
HaOI0/ICHUE M3MEHEHHS OKPACKH WHAMKATOPOB B PAacTBOpax KHUCIOT U IIEIOYEH, H3yuyeHue
B3aumozeiictBus okcuga meau (II) ¢ pacTtBopom cepHOM KHMCIOTBI, KHMCIOT C METaJulaMH,
peakuuil HeWTpaau3aluM, I[OJIyYeHHE HEePaCTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOTO
MeTaJljla IPYTUM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTATIBHBIX 3a/1a4 10 TeMe «Bakuelmme
KJIACChl HEOPraHUYECKUX COECTUHEHUI.

IMepuoanyeckuii 3axkoH u Ilepuoanueckasi cucrema xummuuyeckux djaemenros /. H.
MenpesneeBa. CtpoeHue aToM0B. XUMHYECKAAA CBA3b. OKMCJINTEIbHO-BOCCTAHOBHUTEIbHbIE
peakuuu

[lepBpie TOMBITKH KIACCU(PUKALUKA XHUMHUYECKHX »JJieMeHTOB. [loHsATHE O Tpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIC U MIEIOYHO3EMETbHBIC METAJUIbI, TaJOTEHbI, HHEPTHBIC Ta3bl).
DneMEHTBI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

[lepnonnueckuit 3akoH. Ilepmoaunueckas cucrtema XuMHU4YecKHX dieMeHTtoB J[. .
MenpeneeBa. KopoTkomepuonnas u anuHHOnepuogHas ¢opmbl I[lepuogudeckoil CHUCTEMBI
xumuueckux ssiemeHToB Jl. M. MenneneeBa. Ilepuonbsl u rpynmbl. PU3HYECKUNA CMBICHT
MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI JIEMEHTA.

Crpoenne aromoB. CoctaB aromHbix snuep. M3otombl. Onextponbl. CrpoeHue
ANEKTPOHHBIX 000J0YEK aTOMOB MEpBbIX 20 XUMUYECKUX 3IeMEHTOB [lepruonndeckoil cucTeMsl
. W. MenneneeBa. XapakTepUCTUKA XHWMHYECKOrO 3JIEMEHTAa II0 €ro IOJIOKEHHID B
Ilepunonnueckoii cucreme [I. . Menneneesa.

3aKOHOMEPHOCTU N3MEHEHHUS panyca aTOMOB XMMHUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IPYIaM U MepUoaam.

3nauenue llepunonnueckoro 3akona u [lepuoguyeckoil CUCTEMbI XUMHYECKHUX 3JIEMEHTOB
JUIS pa3BUTUA HayKU U npakTuku. [[. . Mennenees — y4€HbIl U IpayKJaHUH.

Xumuueckas CBS3b. KoBasientHas (nonsipHas u HEMnoJIsipHasi) CBS3b.
DIIEKTPOOTPULIATETLHOCTh XUMHUECKUX 3JIEMEHTOB. loHHAsI CBS3b.

Crenenp  okucineHus. OKHCIUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu. IIponeccsr
OKHUCJICHUSI U BOCCTAHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

M3y4yeHue o0pa3lioB BEHIECTB METAUIOB U HEMETAIOB, B3aUMOJIEUCTBHE THAPOKCHU]IA
LIMHKA C pacTBOpPaMu KHUCIOT M IIEJ0YEl, MPOBEJACHHUE OIBITOB, WIIIOCTPUPYIOIIHUX MPUMEPHI
OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX PEaklMii (rOpeHre, peakiiuy pa3ioKeHHs], COSTUHEHNUS ).

Meoscnpeomemmnuwie ceasu



Peanuzanus MeXNnpeaMETHBIX CBSI3€M NPU U3YYEHUU XUMHHU B 8 KJIacCe€ OCYIIECTBISETCS
yepe3 HCIOJb30BaHHWE KaK OOMIMX €CTECTBEHHO-HAyYHBIX TMOHSATUH, Tak U TOHSATHI,
SIBJIFOIIMXCS] CUCTEMHBIMU ISl OTAEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKIIA.

OOmue ecTecTBEHHO-HAY4YHbIE MOHATHUSA: HAy4YHbIM (akT, TUIIOTe3a, TEOpHs, 3aKOH,
aHanu3,  CHHTEe3,  Kiaccu(ukauus,  MEpUOJUYHOCTh,  HAONIONEHUE,  HKCIEPUMEHT,
MOJIETUPOBaHUE, U3MEPEHNE, MOJIEIb, SIBJICHHE.

®dusuka: MaTepus, aTOM, DJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIWJ, H30TOIbI,
PaANOaKTUBHOCTh, MOJIEKYJNa, JJEKTPUYECKUU 3apsjl, BELIECTBO, TeNo, O0BEM, arperaTtHoe
COCTOSIHME BEIECTBA, ra3, (pU3MuYecKue BEIWYMHBI, €IUHHUIBI M3MEPEHHUs, KOCMOC, IJIaHETHI,
3BE3161, ComHIIE.

buonorus: porocunres, neixanue, ouochepa.

l'eorpadusa: armocdepa, rugpochepa, MHUHEpaIbl, TOPHBIE TOPOJABI, TOJE3HBIE
HCKOIIa€MbI€, TOIJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYecKas peaKIus

[lepnonnueckuit 3akoH. Ilepmoanueckass cuctema XuMHUYecKHX dieMeHTtoB J[. U.
MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHHU CBOWCTB XUMHYECKHX
3JIEMEHTOB MEPBBIX TPEX MEPUOMAOB, Kalaus, KAJIbLHUS U HUX COCAUHEHUH B COOTBETCTBUM C
I0JIOKEHHEM AJIEMEHTOB B [lepuonyeckoil cucteme U CTpPOEHHEM X aTOMOB.

CrpoeHue BemecTBa: BHIBl XMUMHYECKON CBA3U. THUIBI KPUCTAIUIMYECKUX PEHIETOK,
3aBUCHMOCTb CBOMCTB BEIlECTBA OT TUIA KPUCTAIMYECKOM PEIIETKM W BHJA XUMHUYECKOU
CBS3U.

Knaccudukanuss u HOMEHKIATypa HEOPTAHHMYECKHUX BEIIECTB. XHWMHUYECKHE CBOMCTBA
BEILECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIACCAM HEOPraHMYECKUX COECIMHEHMI, TeHeTHYecKas
CBSI3b HEOPraHUYECKHUX BELIECTB.

Knaccudukanms XuMu4eckux peakuuid Mo pa3ludHbIM MpH3HaKaM (M0 YUCITY U COCTaBY
yYaCTBYIOIIMX B PEAKIMH BEUIECTB, IO TEIJIOBOMY J(PQeKTy, M0 H3MEHEHHUIO CTEleHEeH
OKHUCJICHHS XMMHUYECKUX DIIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTHIO KaTalu3aropa). DK30- U
SHAOTEPMHUUYECKUE PEAKIMH, TEPMOXUMHUYECKUE YPaBHEHUS.

[lonsitue o ckopocTn xumMudeckoi peakuuu. [loHarue 06 oOpaTUMBIX U HEOOPATUMBIX
XUMHUYECKHX peakuusx. [IoHATHE O TOMOreHHBIX U TeTeporeHHbIx peakuusax. [lonsTtue o
karanuse. [loHsaTne o XumudeckoM paBHOBecHMH. DakTOpbl, BIMAIOIIAE HAa CKOPOCTh
XMMHUYECKON peaKIUy U MOJI0KEHNE XUMUYECKOTO paBHOBECHSI.

OKHUCIINTENIbHO-BOCCTAHOBUTENIbHBIE PEAKIMM, 3JIEKTPOHHBIA OaJlaHC OKHUCIIUTENIBHO-
BOCCTaHOBUTEIbHON peakuuu. CocTaBleHHE YPaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaxIyii ¢ UCTI0JIb30BaHHUEM METO/A JIEKTPOHHOTO OanaHca.

Teopust 3MeKTPOIUTUYECKON TUCCOLMALUU. DIIEKTPOJIUTHI U HEINEKTPonUuThl. KaTtnonsl,
QHUOHBL. MeXaHu3M JHMCCOLMALMKM BEIIECTB C PA3JIUYHBIMA BHJIAMH XHUMHUYECKOM CBSI3H.
Crenenp aucconuanuy. CUIbHBIE U CJ1a0ble JIEKTPOJIUTHL.

Peakuuy moHHoro oOMeHa. YCIIOBHUS MPOTEKaHUs peaKlUil HMOHHOrO OOMEHa, MOJHbIE U
COKpaIllEHHbIE MOHHBIE ypaBHEHHsS peakuuid. CBOWCTBAa KUCIOT, OCHOBAHHMI M COJIEH B CBETE
MPEICTABICHUI 00 HIEKTPOJMTHUECKOW nuccounanuu. KadecTBeHHBIE peaKIMU Ha HOHBI.
[TonaTue o ruipoIn3e CoJei.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE C MOJAEISIMM KPUCTALIMYECKUX PEIIETOK HEOPraHWYECKHX BEIIECTB —
METaJNIOB M HeMeTauioB (rpaduTa ¥ anMasa), CIOXKHBIX BEIIECTB (XJIOpUAa HATPHUs),
HCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XHMHMUYECKOM pEakIMM OT BO3JECUCTBUS Pa3IMYHBIX
(akTOpOB, MCCIIEAOBAHUE SJIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, MpOLECCa TUCCOLUAINN
KHUCJIOT, MIeio4Yel M cojeil (BO3MOXKHO HCIIOJIb30BaHHWE BHUACO MAaTepUANIOB), IMPOBEJICHUE
OTBITOB, WUTIOCTPHPYIOIIUX NPHU3HAKK MPOTEKAHUs peakiii MOHHOTo oOMeHa (oOpa3oBaHue
ocaJlka, BbIJEJIEHWE Tra3a, oOpa3oBaHHE BOJbI), OMNBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI



OKHCJINTEIbHO-BOCCTAHOBUTENIBHBIX peakUuil (TOpeHHE, peakLuu DPa3JIOoKEHUs, COSAUHEHHMS),
pacno3HaBaHUE HEOPraHWYECKUX BEIIECTB C IOMOIIbIO KAaYeCTBEHHBIX pEaKlMi Ha HWOHBI,
pelIeHNE IKCIIEPUMEHTAIbHBIX 3a/1ay.

Hemeraibl M MX coeJUHEHUS

OOmast xapakrepucTuka TajoreHoB. OCOOEHHOCTH CTPOEHHUs aTOMOB, XapaKTEepHbIE
crenieHn okucieHus. CTpoeHne MU (U3MUECKHe CBOMCTBA MPOCTHIX BELIECTB — TraJOTEHOB.
XUMHUYECKUE CBOICTBa Ha NpuMepe xyopa (B3aUMOJECHCTBHE C MeTajllaMH, HEeMeTallJaMH,
menouamu).  XsopoBogopoa. ConsiHasg —KHCIIOTa, XUMWYECKHE CBOWCTBA, TIOJyYCHHE,
IIpUMEHEHHE. [[elicTBHE XI0pa U XJI0pOBOAOPOIa Ha OPraHU3M YelloBeKa. BaskHenue xopuasl
U UX HaXO0XJIEHHUE B IPUPO/IE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTpPOEHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne U (QU3NYECKUe CBOWCTBA MPOCTHIX BELIECTB —
KHUCJIOpOAa U cepbl. AJUIOTPOIHBIE MOJU(PHUKAIIMKA KUCIOPOJa U Cepbl. XUMUYECKUE CBOMCTBa
cepel. CepoBopopon, cTpoeHue, (GU3MYEeCKHe M XUMHUYECKHe CBOWCTBa. OKCHABI CEphl Kak
MPEICTaBUTEIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3NYECKHEe M XMMHYECKHE CBOICTBa
(obmme Kak TpeACTaBUTENs Kilacca KHCIOT M crenududeckue). XUMHUYECKUE pEeakluy,
JeXallue B OCHOBE IMPOMBIIUICHHOTO Croco0a TOdydeHHs cepHOil KucioTsl. IlpumeHeHue
cepHolt KucioTel. Conu cepHOM KUCIOThI, KaueCTBEHHAs peakius Ha cyabdaT-uoH. Haxoxnenue
ceppl M €€ COECAUMHEHHH B npupoAc. XHMHUYECKOE 3arpsA3HEHUE OKpPYXKalolled Cpenabl
COCJIMHEHUSIMU cepbl (KHCIOTHBIE TOXKIH, 3arpsi3HEHHE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
MIPEIOTBPALLEHUS.

OO6mass xapaktepucTuka 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTENEHM OKHUCIEHHUsA. A30T, paclpocTpaHeHHWE B TNpupoae, (usnueckue u
XUMHUYecKkne cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHAK, €ro PU3NYeCKUe U XUMUUYECKHE
CBOWCTBA, TMOJIyueHHe 1 nnpuMeHeHue. Conu aMMOHHUS, UX (PU3HYeCKre U XUMHUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHass peakiysi HAa MOHBI aMMOHHUS. A30THas KHUCIIOTa, €€ IMOJIydeHue,
¢u3ndyeckne W XHMHUYECKHE CBOWCTBa (0OmIMEe KakK TPEICTABUTENs Kilacca KHCIOT H
cneruduueckue). Mcnoapb3oBaHUE HHUTPATOB U CONEH aMMOHMS B KadyeCcTBE MHHEPaJIbHBIX
ynoopeHuit. XuMHU4YeCKOoe 3arpsi3HEHUE OKPYKAIOUIeH Cpeabl COSIMHEHUSIMU a30Ta (KUCIOTHBIC
JOKIH, 3arps3HEHHE BO3JyXa, MOYBHI M BOMOEMOB). Docdop, amaoTporHble MOAUPUKALNUN
¢docdopa, dpuznueckue u xumuueckue cporctBa. Oxeun dochopa (V) u dpocopHas kuciora,
¢u3nyeckue M XUMHUYECKHE CBOMCTBa, mosyueHue. Mcmonb3oBanue (ochaToB B KauecTBe
MUHEPaJIbHBIX y100pEHUIl.

OOmas xapakrepuctuka 371eMeHTOB IVA-rpynmbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTENEHU OKUCIIEHUS. YTJEepo]l, aJUIOTPOIIHbIE MOAU(UKAIINK, pacIpOCTpaHEHHE B
npupoje, Gu3nuecKue U XMMU4Ieckue cBoiictsa. AxcopOuusi. Kpyropopot yriepoaa B npupo/e.
Oxcuppl yriaepoaa, ux pU3NYECKUe M XUMHUYECKHE CBOMCTBA, IEWCTBHE HA >KUBBIE OPTaHU3MBbI,
MOJTyYeHHE U MPUMEHEHHEe. DKOJIOTHYeckue mpobiemMsl, CBsI3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTE3a INI00aJIbHOTO MOTEIUICHUS KJIMMaTa, MapHUKOBBIM 3QekT. YronpHas kuciora u eé
CONM, WX (PU3MUECKHE M XUMHUYECKHE CBOICTBa, NOJydyeHHMEe M NpuMeHeHue. KauecTBeHHas
peakmusi Ha  KapOoHaT-woHbl.  Mcmomp3oBaHue  kapOoOHATOB B OBITY, MEIMIIMHE,
IIPOMBIIIJIEHHOCTH U CEJILCKOM XO34HCTBE.

[lepBoHayasibHble MOHATUS 00 OPraHMYECKUX BEIIECTBAX KAK O COEIMHEHUSX yIriiepoja
(meraH, JTaH, STWUJIEH, AalETWIEH, 3TaHOJ, TIJULEPUH, YyKCycHas kuciota). [IpuponHsie
HWCTOYHHUKHU YIJIEBOJOPOJIOB (Yrojib, MPUPOAHBIA Ta3, He(PTh), MPOAYKTHl HX MepepabOTKH
(Oen3uH), UX poJib B OBITY U MPOMBIIUIEHHOCTH. [IoHATHE O OMOIOTHYECKH BaXKHBIX BEIECTBAX:
KHUpax, Oelkax, yrieBoJax — W HMX pOJM B KHU3HU 4YeJlOoBeKa. MarepHalbHOE €IUHCTBO
OpPraHMYECKUX U HEOPraHMYECKUX COCUHEHUM.

Kpemuuii, ero ¢Qusmueckre u XUMHUYECKHE CBOWMCTBA, IOJY4Y€HHE M IPUMEHEHHE.
Coenunaenuss kpemMHusi B npupoje. OOmme mnpencraBieHuss o0 okcuae kpemuus (IV) u
KpeMHUeBOi kucioTe. CUIIMKAThI, UX UCIIONb30BaHKUE B OBITY, B IPOMBIIIICHHOCTH. BaxHeiiue



CTpOUTENbHBIE MaTepHalibl: KepaMHuKa, CTEKJIO, LEeMEHT, OeToH, xene300eToH. [IpoGieMbl
0€301acHOTO MCITOJIH30BAHUS CTPOUTEIBHBIX MAaTEPUAJIOB B TTIOBCEHEBHOMN KU3HHU.

Xumuueckuii Ixcnepumenm:

M3ydeHue o0pa3lioB HEOPTAaHMUECKUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI, IPOBEACHUE
KaueCTBEHHBIX PEaKlWi Ha XJIOPUA-UOHBI M HAONIOICHUE MPU3HAKOB UX MPOTEKAHUS, OMBITHI,
oTpaxkaromue (HU3NIECKUe W XUMHUYECKHE CBOWCTBA TaJIOTEHOB M MX COCAMHEHHH (BO3MOYKHO
WCIIOJIb30BaHNE BUCOMATEPHANIOB), O3HAKOMJICHHE C O0pa3lamMH XJIOPHIOB (TaJOTCHHIIOB),
O3HAaKOMJICHHE C oOpa3laMu cepbl U €€ COeAMHEHUSMHU (BO3MOXKHO HCIIOJIb30BaHUE
BHUJIEOMATEPUANIOB), HAOIIOJIEHUE TMpollecca OOyrJIuBaHUS — caxapa TOJ  JICHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOU KHUCIIOTHI, U3YYCHHUE XMMUYECKUX CBOMCTB pa30aBICHHONW CEpHOMN
KHCIIOTHI, TIPOBEJCHUE KAYECTBEHHOH peakiuu Ha Cynb(ar-uoH U HAONIOJCHHE MpHU3HAKa €€
MPOTEKaHUs, O3HAKOMJICHHE C (DU3NYECKUMH CBOWCTBaAMHU a3oTa, Gocdopa M MX COCTUHECHUN
(BO3MOXKHO MCITONIb30BaHKUE BUACOMATEPHATIOB), 00pa3aMu a30THBIX U (POCHOPHBIX YI0OpeHHIA,
MoJIyueHue, coOupaHue, paclo3HaBaHUE M HW3YYEHHE CBOICTB aMMHaka, IpPOBEJCHUE
KAueCTBEHHBIX peakiuidi Ha HWOH aMMOHUsA U Qocdar-nOH W U3YYCHHE NPHU3HAKOB HX
MPOTEKaHUs, B3aUMOJICHCTBHE KOHIICHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbi0 (BO3MOXKHO
WCIIOB30BAaHUE BHUICOMATEPHUANIOB), U3YUYCHUE MOJEICH KPUCTAUIMUECKUX PEIIETOK aiMasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C TPOIECCOM aJcopOLMU PAcTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTIEM M YCTPOUCTBOM MPOTUBOTa3a, MOJyuyeHUue, COOUpaHue, pacrlo3HaBaHue
Y U3yYeHHUE CBOMCTB YIJIEKHCIIOTO rasza, MpOBEJCHHE KAaUeCTBEHHBIX pEeakiuil Ha KapOOHAT U
CUJIMKAT-UOHBl M U3YYCHUE IMPU3HAKOB HX TMPOTEKAHUS, O3HAKOMIIEHHE C MPOAYKIUEH
CUJIMKAaTHOM MPOMBINUIEHHOCTH, PEIIEHUE SKCIEPUMEHTAIBHBIX 3a1ady No Teme «BaxHeimue
HEMETAJIJTbI U UX COCTUHEHUS.

MeTa/uibl M X COCIUHECHUSA

OOmasi xXapakTepUCTHKA XHUMHUYECKHX DJJIEMEHTOB — METaUIOB HAa OCHOBAaHUU WX
nonoxeHus B [lepuonnueckoil cucteme xumuyeckux 3neMeHToB [[. . MenneneeBa u ctpoeHus
atomoB. CTpoeHue MeTauioB. Merajumueckas CBs3b M METAJUIMYECKas KpUCTaJuTMuecKas
peméTKa. ODJEKTPOXMMHUYECKUN psf HanpsbDKeHU MeTamuioB. Du3nueckue M XUMUYECKUE
cBoicTBa MeTauioB. OOmMe crocoObl MOMydeHHsT MeTaliioB. [loHsATHE O KOPPO3UM METAIIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI X OT Koppo3uu. CIiaBsl (CTalb, YYT'YH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHUE B OBITY M POMBIILJICHHOCTH.

[{enounble MeTaILIBL: TIOJI0KEeHUE B [lepronueckoi cucteMe XMMUYECKUX 31eMeHToB /1.
N. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXACHUE B mpupoje. PU3HUEeCKue U XUMHUYECKUE
CBOIicTBa (Ha mpuMmepe HaTpus U Kanusi). OKCUABI U TUAPOKCUABI HATpUs U Kamius. [IpumeHeHue
IIEJTOYHBIX METAJUIOB U UX COCTMHCHHIA.

[[lenoyHO3eMENBHBIE METAUIBl MarHW W KajlbLMi: MojoxeHue B Ilepuogmyeckon
cucremMe xumMuuyeckux anemeHtoB [[. M. MeHneneeBa, CTpOEHUE MX aTOMOB, HAaXO0XJICHUE B
npupozae. Ouznueckre U XMMUYECKUE CBOMCTBA MArHUs U KaibUus. BakHedme cOeauHEHHS
KaJIbIHsl (OKCHJI, TUAPOKCHI, CONH). JKECTKOCTH BOJABI U CITOCOOBI €€ YCTpaHEHUSI.

Anromunuil: nonoxenue B Ilepuogmueckoil cucteme xumuueckux siemeHtos JI. U.
MenpeneeBa, CTpOEHHE aTOMa, HaxoXkAeHUE B npupoje. Ouznueckue 1 XMMUYECKUE CBOMCTBA
amroMuHS. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH/IA ATFOMHHHUS.

Kenezo: mnonoxenue B Ilepuomuueckoit cucrteme xumudyeckux osnementoB JI. U
Menaeneesa, CTpOEHHE aTOMa, HaxoxXxAeHUe B npupoje. Ousznueckne U1 XMMUYECKUE CBOMCTBA
xkene3a. Okcunbl, rugpokcuasl u comm xene3a (II) m xemeza (III), mx cocraB, cBolicTBa H
MOJTy4eHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3l[aMH METalIOB M CIUIABOB, HMX (U3UYECKUMHU CBOMCTBAMH,
W3Y4YE€HHE PE3YJIbTaTOB KOPPO3UH METAIOB (BO3MOXKHO MCIIOJNIB30BAHHE BHUAECOMATEPHUAIIOB),
0COOEHHOCTEH B3aUMOJICHCTBUSI OKCHJIA KAJIBIUS U HATPHs ¢ BOJOU (BO3MOXKHO MCIOJIb30BaHUE
BUJICOMaTEpPHAJIOB), HCCIIEIOBAHUE CBOWCTB JKECTKOM BOJABI, Ipollecca TOPEHHs XKelie3a B



KUCIOposie  (BO3MOXHO  HCIIOJB30BAaHHWE  BUJIEOMATEpPHANIOB), MPU3HAKOB  MPOTEKaHUS
Ka4eCTBEHHBIX PEaKIMii HA MOHBI: MarHUs, Kalbllus, AIFOMUHUSA, IMHKA, kene3a (II) u xenmesa
(IIT), memu (II), HaGMrOIEHUE W OMKCAHME MPOLIECCOB OKPAITMBAHUS TUIAMEHH MOHAMH HATPUS,
KaJIisl ¥ KaibIUsl (BO3MOXKHO HCIIONB30BAaHUE BUCOMATEPHAIIOB), UCCeA0BaHNE aM(DOTEPHBIX
CBOMCTB THJIPOKCHJIa allFOMUHHUS M TUIPOKCHA [IMHKA, PEIICHHE SKCTIEPUMEHTANBHBIX 33/1a4 110
TeMme «BakHeilre MeTamibl U KX COCTMHEHUSD.

XuMHSA U OKPYKAIIASA cpeaa

BemectBa u Marepuainsl B MOBCEJHEBHON JKM3HM 4YeJIOBeKa. be3omacHoe MCIojib30BaHUE
BEIIECTB M XUMHUYECKUX peakiuii B ObITy. [lepBas mOMOIIb MPU XUMHUYECKHUX OXKOTraxX H
OTpaBJICHUSIX.

XUMHUECKOE 3arpsi3HEHUE OKPYKAIOIIeH cpefipl (MpeiebHas A0MycTUMasi KOHIIEHTPALUs
BemecTs, najnee — [1/1K). Posib xuMum B pemieHnn SKOJI0THYECKHUX TTPOOIIeM.

Xumuueckuii Ixcnepumenm:

n3ydeHue o0pasIoB MaTepHUasoB (CTEKIIO0, CIIJIaBbl METAILIOB, TIOJIMMEPHBIC MaTEPUATIBI).

Mescnpeomemmnuie ceasu

Peanmu3zanus MeXnpeaAMETHBIX CBsI3€d MpPU U3YYEHUU XMUMHU B 9 Kiacce OCYIIeCTBISETCS
yepe3 HCIOJB30BaHWE KaK OOMIMX ©CTECTBEHHO-HAYYHBIX TIOHSATHH, TaK W TOHSATHH,
SIBJISFOIIUXCS] CHCTEMHBIMH JIJISI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OOmue ecTeCTBCHHO-HAYYHBIC TOHSTHS: HAYYHBIH (akKT, THUIIOTe3a, 3aKOH, TEOpPHs,
aHanM3,  CHUHTE3,  KilaccUpUKalus,  MEePUOJUYHOCTb,  HAOIMIOJEHUE,  DKCIEPHUMEHT,
MOJICTTUPOBaHNE, H3MEPEHUE, MOJIEITb, SIBIICHHE, TAPHUKOBBIN 3P PEKT, TEXHOIOTHS, MATCPUAITHIL.

Oduzuka: MaTepus, aTOM, OJJIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIWJ, H30TOIMHI,
paaMoOaKTUBHOCTh, MOJICKYJA, OJJICKTPUUECKUU 3apsii, MPOBOAHUKU, MOJYIPOBOIHUKH,
TUDIIEKTPUKHY, (POTOITIEMEHT, BEIIEeCTBO, TENO, 00BEM, arperaTHOE€ COCTOSIHHE BEIIEeCTBa, ras,
pacTBOp, PaCTBOPUMOCTh, KPHUCTAJUTMUECKAs PEMIETKA, CIUIABbI, (U3WYECKHE BEITHYUHBI,
€MHUIIBI U3MEPEHUS, KOCMUYECKOEe MTPOCTPAHCTBO, IIaHEThI, 3BE3/1bI, COHIIE.

buonorus: ¢otocunTes, apixaHue, O6uocepa, 3KOCHCTEMA, MUHEpAJIbHBIE YIOOpEHMS,
MHUKPO3JIEMEHTBI, MAaKPO3JIEMEHTHI, MUTaTeNIbHbIE BEIIECTRA.

I'eorpadusi: armocdepa, ruapochepa, MuHepanbl, TOPHBIE MOPOJBI, IOJE3HBIC
HCKOMaeMble, TOIJIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS INPOI'PAMMBLI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIUMYHOCTHBIE PE3YJbTATbBI

JIMYHOCTHBIE PE3YylbTaThl OCBOEHHUS MPOTPAaMMBI OCHOBHOTO OOIIET0 00pa3oBaHUs
JIOCTUTAIOTCS B X0JI¢ OOYYCHHS XUMHUU B €JIMHCTBE YICOHON M BOCIIUTATEILHOU JIEATEIHHOCTH B
COOTBETCTBUM C  TPAJAULIMOHHBIMU  POCCUUCKHUMH  COLMOKYIBTYPHBIMH H  JYXOBHO-
HPaBCTBEHHBIMH IIEHHOCTSIMH, TIPUHATHIMU B OOIIIECTBE NpaBWJIAMU M HOPMaMHU TOBEJCHUS U
CIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHUSI, CAMOPA3BUTHSI U COIIMATU3AIIMN 00yJatOIUXCS.

JIMYHOCTHBIE PE3yNbTAaThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOICTBOBATHCS
CUCTEMOW TO3UTHBHBIX IIEHHOCTHBIX OPHEHTAIlMH M pACHIMPEHUE OIbITa JCATEILHOCTH Ha €€
OCHOBE, B TOM YHCJIE€ B YaCTH:

1) naTpuOTH4ECKOr0 BOCIIUTAHUSA:

IIEHHOCTHOTO OTHOINICHHS K OT€YECTBEHHOMY KYJITYPHOMY, HCTOPUUECKOMY U HAYYHOMY
HACJICTUIO, TIOHMMAaHUs 3HAYCHUS XUMHUYECKONH HAyKH B JKH3HH COBPEMEHHOI'O OOIIECTBa,
CIOCOOHOCTH BJIAJETh JOCTOBEPHOW WMH(MOpPMAIMEl O MEePeJOBBIX JOCTHKEHUSIX U OTKPBITHSIX
MUPOBOM M OTEYECTBCHHOW XWMUH, 3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHHUSIX 00 yCTpOHCTBE
MHUpa ¥ 00IIECTBA;

2) rpa:KIaHCKOr0 BOCIIUTAHUSA:

MPEACTABICHUS O COIMAIBHBIX HOPMaxX W TpaBUIaX MEXKIUYHOCTHBIX OTHOIICHUH B
KOJIJICKTHUBE, KOMMYHHUKATHBHON KOMIIETEHTHOCTH B 0OIIIECTBEHHO MTOJIC3HOM,
y4eOHOHUCCIIEA0BATEIbCKON, TBOPUYECKOW M JAPYrUX BHAAX JEATCIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW COBMECTHOW JIESATSIIFHOCTH MPH BBITOJIHCHUN YIeOHBIX, TIO3HABATEILHBIX 3a/1a4,
BBIMOJTHEHUH XHUMHUYECKUX DSKCIEPUMEHTOB, CO3JaHHHM YYEOHBIX MPOEKTOB, CTPEMJICHHS K
B3aMMOITIOHUMAHHMIO ¥ B3aHMOIIOMOIIIH B IPOIecCe ITOW ydeOHOW IesATEIbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE TOBEJEHUE M TOCTYNKH CBOMX TOBApHIIEH C TMO3UIMUKA HPABCTBEHHBIX H
MIPABOBBIX HOPM C YYETOM OCO3HAHHMS ITOCIICICTBUH IMTOCTYITKOB;

3) IEeHHOCTH HAYYHOI0 MO3HAHMSA:

MHPOBO33PCHUECKHAE  TPEJACTABICHUS O  BEIIECTBE W XUMHYECKOH  PEaKIuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YpPOBHIO Pa3BUTHUA HAyKH M COCTaBISIOIIME OCHOBY JJISt
MMOHMMAHHUS  CYINIHOCTH HAyYHOW KapTHHBI MHpa, NPEICTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJABI, B3aMMOCBS3SIX YEIOBEKa C MPUPOTHON Cpeoid, O ponu
XHUMHH B ITO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO03HABATEIbHBIE MOTHUBBI, HAIPABJICHHBIE HA TMOJYYCHHE HOBBIX 3HAHUU MO XUMHH,
HEOoOXOIUMBIC JJI1 OOBSICHEHUs HAOIIOMaeMbIX TIPOIECCOB W SBJICHHUM, ITO3HABATEIHHOM,
MH(OPMAIIMOHHON U YUTATENCKON KYJIbTYPBI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIHHON PabOThI
C Y4eOHBIMH TEKCTaMH, CIPABOYHOW JUTEPATypPOH, MOCTYIMHBIMH TEXHUYCCKUMH CPEICTBAMU
MH(OPMAIIMOHHBIX TEXHOJIOTHH;

HWHTEpEeC K OOYYEHUWIO M TO3HAHMIO, JTIOOO03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUI0, IPOSKTHON M HMCCIIEAOBATEIBCKON JEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HaIpaBJIEHHOCTH ¥ YPOBHS OOYYEHHS B JaJIbHEHIIIECM;

4) popmupoBaHUSA KYJIbTYPHI 310POBbSI:

OCO3HAHWE IIEHHOCTH JKM3HU, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY 30POBBIO,
YCTaHOBKHM Ha 3JIOPOBBIM 00pa3 >KWU3HHU, OCO3HAHUE IMOCIEACTBHA M HENPHUITHE BPEIHBIX
MPUBBIYEK (YIMOTpeOJEHUs alKOTroJisg, HAPKOTHKOB, KYpPEHHs), HEOOXOJMMOCTH COOIIIOICHHMS
MpaBmwI 0€30MAaCHOCTH TMPHU OOpAIIEHWH C XMUMHYECKUMHU BEIIECTBAMHU B OBITY U peaNbHOMN
JKH3HU;

5) TPYAOBOr0 BOCIMTAHMSA:

HMHTEPEC K MPaKTUYECKOMY M3y4YeHHUI0 TTpodeccuii u Tpyia pa3IudaHoOro poja, yBaKeHHE K
TPYAy U pe3yibTaraM TPYIOBOW JEATEIHHOCTH, B TOM YHCIE HAa OCHOBE IMPUMEHEHUS
NpEeJAMETHBIX 3HAHWW TI0 XHMHUH, OCO3HAHHBIM BBHIOOp WHAMBUIYaJbHOH TpPaeKTOPUHU



MIPOJIOJKEHHSI O0pa30BaHUS C YYETOM JIMYHOCTHBIX WHTEPECOB W CIOCOOHOCTH K XHMHH,
0OIIIEeCTBEHHBIX WHTEPECOB U MOTPEOHOCTEH, YCHENTHOW MpO(ECCHOHATBHON NeATEeIbHOCTH U
pa3BUTUSA HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJIalITUPOBATHLCS B IPO(ECCUOHATILHOM Cpeie;

6) PK0JIOTHY€eCKOr0 BOCIIUTAHUSA:

IKOJIOTHUECKH I11e1eco00pa3Hoe OTHOIICHHE K MPHUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIEeCTBOBAaHMS, TOHMMAaHUE IEHHOCTH 3JI0POBOTO M Oe30macHOro obOpasa >KHW3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (DH3MYECKOMY U TICUXHYECKOMY 3I0POBBIO,
OCO3HAHWE IIEHHOCTU COOJIIOJICHHUS TIPAaBHJI 0€30MacHOTO MOBEICHUS TP PabOTe ¢ BEIIECCTBAMH,
a TaK)K€ B CUTYAIUSAX, YTPOKAIOLIUX 3JJOPOBBIO U JKU3HU JIIOACH;

CIIOCOOHOCTH TMPHUMEHSTh 3HAHUS, MOJydaeMble NpPU HM3YyYEHUM XUMHHU, ISl PElIeHUs
3a7]a4, CBA3aHHBIX C OKPYKAIOUIEH MPUPOIHON CPENOH, ISl TOBBIIEHNS YPOBHS SKOJIOTMYECKO U
KYJIbTYpPbl, OCO3HAHHUS IJI00AIbHOTO XapaKTepa 3KOJOTHYECKHUX MPOOJIeM U MyTed MX pelieHus
MOCPEJCTBOM METOJIOB XUMUU, IKOJIOTUYECKOTO MBIIIUICHHS, YMEHUSI pYKOBOJICTBOBATHCS UM B
MO3HABATEJIbHON, KOMMYHUKATUBHOM U COIMAIBHOM MPAaKTHUKE.

METAIIPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampeIMETHBIX pe3ylbTaTOB BBIACISIOT 3HAUMMBIE IS (POPMHUPOBAHUS
MUPOBO33pEHHUsI OOIICHAYYHbIC MOHATHS (3aKOH, TCOPHS, NMPHUHIIMII, TUIIOTE3a, (PaKT, cucTema,
MPOIIECC, IKCIIEPUMEHT U JIPYroe.), KOTOPbIE UCHOJB3YIOTCS B €CTECTBEHHO-HAYUYHBIX Y4eOHBIX
peIMeTax | IMO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX MPEIMETOB (POPMUPOBATH MIPEICTABICHUE O
[EJIOCTHOW HAyYHOW KapTHHE MHpa, U YHHUBEpCaJbHbIE yueOHbIe NEHCTBUS (TIO3HABAaTEIbHbIC,
KOMMYHUKATUBHBIE, PETYJISTUBHBIC), KOTOPhIE O0OECIEUYUBAIOT (OPMUPOBAHHWE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO U OCYIIECTBICHHUIO YU€OHOM e TeIbHOCTH.

I[Ho3naBaTe1bHBIE YHUBeEPCcAJIbHbIE YUeOHbIE 1eHCTBUS

Ba3oBrble Jjornyeckue neicTBUA:

YMEHUSI HCIOJB30BaTh MPUEMBI JIOTUYECKOTO MBIIIICHUS TPU OCBOCHUHM 3HAHMIL:
pacKpbIBaTh CMBICT XUMHUYECKUX TOHATHNA (BBLACNATh HMX XapakTepHble MpPHU3HAKH,
yCTaHaBIMBATh B3aUMOCBSI3b C JIPYTUMU MOHSATHUSAMH), UCIIOIH30BATh MOHATUS I OOBSICHEHUS
OTIENbHBIX ()aKTOB M SBICHUH, BBIOMPATh OCHOBAaHUS M KPUTEPUU HJS KIaCCH(PHUKAIIUU
XUMUYECKHUX BEIIECTB M XUMUYECKHUX PEAKINH, YCTaHABIUBATh IPUUYMHHO-CIICJICTBEHHBIE CBS3U
MEXy 00BEKTaMHU U3YyUeHUs, CTPOUTH JIOTHUECKHUE PacCyk IeHUs (MHAYKTUBHBIE, 1eTyKTHBHbIE,
10 aHAJIOTUH), JIeJIaTh BBIBOJIBI M 3aKJIFOUCHHS;

yYMEHHE MPUMEHITHh B IMpoliecce MO3HAHUS MOHATHS (MPEAMETHBIE U METAmnpeAMETHEIC),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIIONB3YeMble B XUMHUH, MPEoOpa3OBHIBATH IIHPOKO
MPUMEHSIEMbIE B XUMHH MOJICTIbHbIC MPEACTABICHUS — XUMHUYECKUN 3HAK (CHMBOJI DJIEMEHTA),
XuMudeckass (opmyna W ypaBHEHHE XHMHUYECKOW pEaknmuu — TMPU PEIICHUH Yy4eOHO-
MO3HABATENbHBIX 3ala4, C Y4€TOM OTHUX MOJEIbHBIX MPEJICTABICHUNA BBIABIATH U
XapaKTEepU30BaTh CYIIECTBCHHbBIE MPU3HAKH H3Y4a€MbIX OOBEKTOB — XHMHUUYECKHX BEIIECTB U
XUMHYECKHUX PEaKIMid, BBISBISTH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBECHHBIE CBSI3U U
MIPOTUBOPEYUS B U3y4aE€MbIX IIPOLECCaX U SIBJICHUSIX.

basoBbie ucciieioBare/ibCKie JeHCTBUA:

YMEHHME HCHOJIb30BaTh MOCTABJIEHHBIE BOIPOCHl B KaueCTBE MHCTPYMEHTA MO3HAHMS, a
TAaKKE€ B KadecTBE OCHOBBI i (OPMHUPOBAHUS THUIMOTE3bl IO MPOBEPKE NPABUIHLHOCTH
BBICKa3bIBAEMbIX CYXKICHHIA;

MPUOOpPETEHNE OMbITa MO IUIAHUPOBAHUIO, OPraHU3alMU W TMPOBEICHUIO YUEHUYECKUX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJJOM MpoIlecca, CaMOCTOSITEIbHO MPOTHO3UPOBATH €0
pe3ynbrat, GOopMyIUpOBaTh OOOOIICHHSI M BBIBOJLI MO PE3ylIbTaTaM MPOBEAEHHOTO OIIBITA,
HCCIeIOBaHus, COCTABIISTh OTUET O MPOJIeNIaHHOM paboTe.

Pabora ¢ naopmanmeii:

yYMEHHE BBIOMpPATh, aHATM3UPOBATH U HHTEPIPETUPOBATH HHPOPMAIIMIO PA3TUYHBIX BUIOB
1 (OpM TIPE/ICTABIICHHUSI, TOYy4aEMYIO U3 Pa3HBIX HICTOYHHKOB (HAyYHO-TIOMYJISIPHAS JINTEPATypa



XMMHUYECKOTO COJIepKaHus, CIpaBOYHble TmocoOus, pecypchl HWHTepHeTa), KpUTHUECKU
OILIEHUBATh TPOTHBOPEUNBYIO U HEIOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHE MPUMEHSTh Pa3IUYHbIE METOJbI U 3alPOCHI MIPH MOUCKE U 0TOOpe MH(MOPMAILIUU U
COOTBETCTBYIOIIHX JaHHBIX, HEOOXOAMMBIX JIJISl BHITIOJTHEHUST yIEOHBIX U TO3HABATEIBHBIX 3a/1a4
OTIpeNIeIEHHOr0 TUMA, MPHOOpETeHHEe OomblTa B 00JACTH MCIOJIBb30BAaHUS HH(POPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHIA, OBJIAJICHHE KYJIbTYPOil aKTUBHOTO MCIIOIB30BAHUS Pa3TMIHBIX
MOMCKOBBIX CHCTEM, CAaMOCTOSITENIbHO BBIOMpPATh ONTHUMAIBHYIO (OopMy MpeacTaBICHUsS
nH(pOpMallUd ¥ WUIIOCTPUPOBATH peEIIaeMble 33Jaud HECJIOKHBIMU CXEMaMHM, JHarpaMMaMu,
npyrumu popMamu rpa@uky ¥ ©X KOMOMHALIUSAMU;

YMEHHME HCMOJIb30BaTh M aHAIM3UPOBATh B MpOIECCe YYEOHOHW U HCCIeA0BATEIbCKOM
JeSITETLHOCTH UH(OPMAIIHIO O BIMSHUU MPOMBIIUIEHHOCTH, CEIbCKOT0 X03IHUCTBA M TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAIOILIEH MPUPOTHON CPEIbI.

KoMMyHuKaTHBHbBIE YyHUBEpPcadbHbIe YueOHbIe /IeiiCTBHUS:

YMEHHUsSI 3aJlaBaTh BOMPOCHl (B XOJe auamora W (WiW) JTUCKYCCHUU) IO CYIIECTBY
o0cyxnaeMoii TeMbl, (HOPMYIHPOBATH CBOM NPEIJIOKEHUS] OTHOCHUTENIHHO BBIMOJHEHUS
peIOKEHHON 3a1auH;

YMEHUS MPEACTABISATH NOJTYYSHHBIE PE3YIIbTAaThl IO3HABATEIILHON ACSITEILHOCTH B YCTHBIX
U THCbMEHHBIX TEKCTax; JeNlaTh MPE3CHTALMI0 PE3yJbTAaTOB BBINOJHEHUS XHUMHUYECKOTO
JKCIIepUMeHTa (JIa0OpaTOPHOTO OMBITA, JTAOOPATOPHOW pPabOTHI MO WCCIEIOBAHUIO CBOHCTB
BEIIIECTB, yUeOHOTO MIPOCKTA);

YMEHUSI Y4eOHOTrO COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIHHON U
UCCJIEIOBATENILCKON NIEeATEIbHOCTH MPU PEUICHUH BO3HUKAIOUIMX MpoOJieM Ha OCHOBE yuéTa
OOIIMX WHTEPECOB M COTJAcOBaHUsS NO3MIUH (00CYXIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAMHALIMS COBMECTHBIX JCUCTBUMN, OMpeieJIeHHEe KPUTEPUEB IO OLIEHKE KauecTBa
BBITIOJIHEHHOU pabOTHI U IpyTHE).

PeryasiTuBHble yHHMBepCcaJIbHbIE yUeOHbIE 1eCTBUS:

YMEHHUE CaMOCTOSITEIIbHO OTPEACTATh e NeSTeIbHOCTH, TUIAHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIUPOBATh U TPH HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO JI€ATEIbHOCTh, BBHIOMPATH
HauOonee HQPQeKTUBHbIE CHNOCOOBI pelieHHs Y4eOHbIX M IO3HaBaTENIbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABIISITh WM KOPPEKTUPOBATH MPEATIOKEHHBIA aJITOPUTM JEHCTBUN MpPHU
BBITOJIHEHUH 33JaHAN € YYETOM TIIOJIyYeHHUS HOBBIX 3HAaHMHA 00 H3y4aeMbIX OOBEKTaX —
BEIIECTBAX U PEAKIUAX, OICHUBATh COOTBETCTBUE IMOJIYUCHHOTO pe3yjbTaTa 3asiBICHHON IIeNH,
YMEHHUE HCIOJIb30BATh U aHAJTM3UPOBATH KOHTEKCTHI, IPE/IaraeMbIe B YCIIOBUH 3aIaHUIA.

HNPEAMETHBIE PE3YJIbTATHI

B cocraBe mpeaMETHBIX pe3yabTAaTOB IO OCBOSHHIO O0S3aTENBHOTO COJCpPKAHUS,
YCTAQHOBJICHHOTO JaHHOM ¢enepanbHON pabouell mporpaMmoi, BBIIENSAIOT: OCBOEHHBIE
oOyyarolMMUCS Hay4HbIE 3HAHUS, YMEHHMS M CHOCOObl JAecTBUM, crneuuduyueckue s
MpeaMeTHON obnmacTu «XUMHUS», BUIBI JCATEIBHOCTH MO MOJYyYCHHIO HOBOTO 3HAHUS, €ro
MHTEpIIpETAlH, TPEOOPa30BAHUIO U IPUMEHEHHUIO B PA3JIMUHbIX YYEOHBIX U HOBBIX CUTYalIHsIX.

K xonuy obyuenust B 8 kJiacce mnpeIMeTHbIE pe3yibTaThl HA 0A30BOM YPOBHE IOJKHBI
OTpakaTb C(HOPMUPOBAHHOCTD Y OOYJAFOIITUXCSI YMECHHM:

® DPACKpBIBaTh CMBICI OCHOBHBIX XMMHYECKHUX MOHSATHI: aTOM, MOJEKYJa, XUMUUECKUI

AJIIEMEHT, TMPOCTOE BEIIECTBO, CJIOXHOE BEIIECTBO, CMeCh (OAHOpPOAHAS U
HEOJTHOPOHAs1), BaJCHTHOCTb, OTHOCHUTEJIbHAs aTOMHAs M MOJICKYJSpHAas Macca,
KOJIMYECTBO BEIIECTBAa, MOJb, MOJSpHas Macca, MaccoBas [0JII XHUMHUYECKOTrO
DJIEMEHTa B COCIMHEHHH, MOJSIPHBIA OOBEM, OKCHI, KHCIOTa, OCHOBAaHHUE, COIb,
ANEKTPOOTPHUILIATETILHOCTD, CTETIEHb OKUCIICHHS, XUMUUECKas peakius, KiIacCuPpUKaIus
peaKIMii: peakuyi COSAUHEHHS, PEaKIIUH Pa3NIOKECHHS, PEAKIIMH 3aMEICHHS, PEaKIHN
oOMeHa, 9K30- U IHAOTEPMHUECKHUE PEaKIIUH, TETUIOBOM 3PPEeKT peakiuu, SApo aToMa,
AJICKTPOHHBIA CJIOW aTroma, aTOMHas OpOuTaldb, paguyCc aroMa, XHUMHYECKas CBS3b,



MOJISIPHAsE M HENOJsipHAsh KOBAJIGHTHAs CBsI3b, MOHHAs CBS3b, MOH, KaTUOH, AHUOH,
pacTBOp, MaccoBasi J0Js BelllecTBa (IPOLEHTHAsI KOHLIEHTPAllKs) B PAaCTBOPE;
WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUYECKUX TOHATUM U TPUMEHATH 3TU
MOHATUS [IPU ONMCAHUM BEIIECTB U UX MPEBPALICHUN;

UCTIOJIB30BaTh XMUMHYECKYI0 CHUMBOJHKY ISl COCTaBJIeHHS (OPMYIT BEIIECTB H
YPaBHEHUN XMMUYECKUX PEaKLUH;

OTpe/IeNIATh BAJICHTHOCTh aTOMOB 3JEMEHTOB B OMHAPHBIX COEJUHEHHSIX, CTENCHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIWHEHUSX, MPHUHAJJIEKHOCTh BEIIECTB K
Onpene€HHOMY KJIacCy COeIMHEHMH 1o QopMmyiaMm, BHJI XUMHYECKOW CBS3U
(xoBaJIeHTHas! M1 MIOHHAs) B HEOPraHUYECKUX COCTUHEHUSX;

packpsiBaTh cMmbici [lepuonnueckoro 3akona I. M. MeHnneneeBa: 1€MOHCTPUPOBATH
MMOHUMAaHUE TEPUOANYECKON 3aBHCUMOCTH CBOMCTB XUMHYECKHX 3JEMEHTOB OT MX
nosoxkeHuss B Ilepuoamyeckoil cucremMe, 3aKOHOB COXPAaHEHHS MacChl BEILECTB,
ITOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYEHHsI, 3aKOHa ABOTaIpo;

ONMCHIBATH M XapakTepus3oBaTh TabmuuHyto ¢opmy Ilepuoanueckoit cucTeMbl
XUMHUYECKHUX JJIEMEHTOB: pa3inyaTh IMOHSATUS «IJIaBHas moarpymnma (A-rpymma)» u
«mmobounas moxarpynma (b-rpynma)», Maneie W OONBIIME TEPHOIBI, COOTHOCHUTH
0003HaYeHMsI, KOTOpble UMeroTcsl B Tabmuie «l[leprogudeckas cucteMa XUMUYECKHX
sanemenToB J[. 1. MeHneneeBa» ¢ YMCIOBBIMH XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB
XUMHUYECKHX DJEMEHTOB (COCTaB MW 3aps] fAapa, oOlee 4YHUCIO DJICKTPOHOB U
pacnpe/esieHie uX Mo 3JIeKTPOHHBIM CII0SM);

KJIaccU(UIIUPOBATh XUMHUYECKUE 3JIEMEHTHI, HEOPTaHMUECKUE BEIIECTBA, XUMUIECCKUE
peakiuu (10 YMUCIy U COCTaBY YYAacTBYIOIIMX B pPEAKIUU BEUIECTB, MO TEIIOBOMY
spdexry);

XapaKkTepu30BaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3JIMUHBIX
KJIaCCOB, MOATBEPXKJas  OINUCAaHHE MpUMEpPaMU  MOJIEKYJSAPHBIX  yYpaBHEHHI
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUIA;

IIPOrHO3MPOBAaTh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kaue€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH TIPOTEKAHUS XUMHUYECKUX MPEBPAIEHUN B PA3IMYHBIX YCIOBUSAX;
BBIUNCIISITH OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOI0 3JeMeHTa 1o (popMylie COeTUHEHHUsI, MACCOBYIO JIOJIIO BEILECTBA B
pacTBope, IPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMHUECKON peaKIiu;

MPUMEHATh OCHOBHBIE OMEPALMH MBICIUTEIBLHON AEATEIBHOCTH — aHAJIM3 U CHUHTE3,
cpaBHeHHE, 0000IIeHUe, CUCTEMAaTH3alUI0, KIacCU(pUKAIINIO, BBISIBICHHE MPUUYUHHO-
CIIEICTBEHHBIX CBSI3€M — ISl M3Y4YEHUs CBOWMCTB BEIIECTB M XMMHYECKUX PEAKIUU,
€CTECTBEHHO-HAY4YHble  METOJbl  TO3HaHWs  —  HaOmIoJaeHue,  H3MEpeHue,
MO/ICIMPOBAHUE, FIKCTIEPUMEHT (pPEasIbHbIN U MBICJIEHHBIH ),

CleNoBaTh TMpaBWIaM TIOJB30BAHUS XUMHYECKOW TIOCYyIOM W  J1abopaTOpHBIM
0o0opy/sOBaHHEM, a TakXKe IpaBUiIaM OOpallleHUs C BEUIECTBAMH B COOTBETCTBUM C
WHCTPYKIIUSMHU TIO BBITIOJHEHHIO JIA0OPATOPHBIX XUMUYECKUX OTMBITOB IO MOTYYEHUIO
U coOupaHui0 Ta3000pa3HBIX BEIIECTB (BOAOpPOAA M KHCIOPOJA), MPUTOTOBJICHHUIO
pPacTBOPOB C ONPEAEIEHHON MAacCOBOM JI0JIEM paCTBOPEHHOIO BEILIECTBA, IIJIAHUPOBATH
Y MPOBOJUTHh XMMHUYECKHE HKCIIEPUMEHTHI 110 PACMO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TOMOILBIO MHJIMKATOPOB (JTAKMYC, (heHOI(PTaNCHH, METUIOPAHXK U APYTHE).

K konny oOydeHus B 9 kjacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaXkaThb C(HOPMUPOBAHHOCTDH y O0YUAIOIIMXCSl YMEHHUIA:

PacCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHATHHA: XUMHUYECKUI 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, AHUOH, ITPOCTOE BEILECTBO, CI0KHOE BELIECTBO, BAJICHTHOCTD,
ANIEKTPOOTPHULIATENBHOCTD, CTENEHb OKUCIICHMS, XMMHUYECKash peakUus, XMMHUYECKas
CBA3b, TEIUIOBOM 3((eKT peakuuu, MOjb, MOJSPHBIA 00BEM, pacTBOp, ANEKTPOJIUTHL,



HEDJICKTPOJIUTHI, AJIEKTPOJIMTUYECKAs JUCCOLMAIMSA, Ppeaku HOHHOIO OOMeHa,
KaTaJn3aTop, XWMHUYECKOE paBHOBeCHE, OOpaTMMble W HEOoOpaTUMBIE pPEaKIWH,
OKHCITUTEIIbHO-BOCCTAHOBUTENbHBIE ~ PEAKLUH,  OKUCIMTENb,  BOCCTAaHOBUTEII,
OKHCIICHHE ¥ BOCCTAaHOBJCHHE, aJUIOTPONHs, aM(OTepHOCTh, XHMHYECKas CBS3b
(KoBaJIeHTHasi, HWOHHAs, MeTaJUIMYecKas), KpUCTaUIMYecKas pemeéTka, KOoppo3us
METAJUIOB, CIUIAaBBI, CKOPOCTh XHUMHYECKOW pPEaKIMH, TMPEAeIbHO JIOMyCTUMAs
koHuenrtpauus [1/IK Bemectsa;

WITIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMUMMYECKUX MOHSATHH U NPUMEHATh 3TH
MOHSATHS TIPH ONMCAHUH BEIIECTB U MX MPEBPALICHUN;

UCTOJIb30BaTh XUMHMYECKYI0 CHUMBOJMKY JJIsi COCTaBieHHMS (OpPMYJT BELIECTB H
YpaBHEHUN XMMUYECKUX PEaKINil;

ONpeNeNsTh BAJICHTHOCTh W CTENEHb OKUCICHUS XWMHUYECKHX JJIEMEHTOB B
COCMHEHHUAX Pa3IMYHOIO COCTaBa, IMPUHAMJIEKHOCTh BEIIECTB K ONpEAeIEHHOMY
KJIaccy coelMHEHH 1Mo (opMynam, BHI XMMHUYECKOH CBs3W (KOBaJCHTHAs, HOHHAS,
MeTaJuInYeckas) B HEOPraHMYECKUX COCTUHEHMAX, 3aps] HMOHA M0 XUMHYECKOH
dopmyrne, Xxapakrep cpelbl B BOAHBIX PAacTBOPAX HEOPraHMYECKUX COEIUHEHMH, TUII
KPUCTAJUIMYECKOM pEeIETKH KOHKPETHOI'O BEILIECTBA;

packpbiBath cmbica [lepuonnueckoro 3akona /. V. MenaeneeBa u JeMOHCTPUPOBATH
ero MOHMMAaHHWE: ONUCHIBATh M XapakTepu3oBaTh Tabnuunyo ¢opmy [lepuonndeckoit
CHUCTEMbl XMMMYECKHX JJIEMEHTOB: pa3inuaTh MOHATHUA «IJ1aBHas mnoiarpynmna (A-
rpymnmna)» u «nobouynas mnoxarpynna (b-rpymma)», mansie ¥ OonbpIInMe TEPUOJIBI,
COOTHOCUTHb 0003Hau€HUs, KOTOpblE HUMEIOTCS B IMEPUOAMYECKOW Tabiuue, C
YHCIIOBBIMH XapaKTEPUCTUKAMHU CTPOSHUSI aTOMOB XHMHUYECKHX DJIEMEHTOB (COCTaB U
3apsz sipa, o01ee YUCIo IEKTPOHOB M pacHpeiesieHHe UX M0 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHHUH CBOWMCTB OJEMEHTOB M HX
COEMHEHUH B mpejesax MaJlbIX NepUOJOB U TJIABHBIX MOATPYMI ¢ YU4ETOM CTPOCHHUS
UX aTOMOB;

KJIaccu(UIUpPOBaTh XMMUYECKHE 3JIEMEHTHI, HEOpraHMYEeCKHe BElIeCTBa, XUMUYECKUE
peakiuu (110 YMCIy U COCTaBy y4YacCTBYIOUIMX B PEAKLMU BELIECTB, IO TEIJIOBOMY
a3 eKTy, M0 U3MEHEHUIO CTETICHEeH OKUCIICHUS XUMUYECKIX dJIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBATh) OOLIME W crHeur(puyeckue XMMHUYECKHe CBOMCTBa
IPOCTBIX U CIOXKHBIX BEILECTB, MOATBEPXKIasi OMMCAHUE IPUMEPAMHU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUH COOTBETCTBYIOIMX XUMUYECKUX PEaKLINH;

COCTaBIIATh YPAaBHEHUS 3JEKTPOJUTUYECKON JUCCOLMAIMN KUCIIOT, IeI04Yel U CoJei,
MIOJTHBIE M COKpalIEHHBIC YPaBHEHUS PEaKIMii HOHHOTO OOMEHa, YpPaBHEHHS PEaKIIHy,
MNOJATBEPXKIAIOUIMX CYIIECTBOBAaHME TI'E€HETHYECKOW CBA3M MEXAY BEILIECTBAMHU
Pa3IMYHBIX KIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIIHUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIUI MOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OanaHca 3TUX PeaKLuii;

IPOTHO3UPOBATH CBOWMCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOEHUS, BO3MOKHOCTH
NPOTEKAHUS XUMUYECKUX MPEBPAIICHUH B Pa3IMYHBIX YCIOBUSAX;

BBIYHUCIIATH OTHOCUTEIbHYIO MOJIEKYJIAPHYIO U MOJIIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJTIF0 XMMHUYECKOTO 3JIeMEHTa 1o GopMyJie COeTMHEHHS, MaCCOBYIO JIONIO BEIIECTBA B
pacTBope, MPOBOANUTH PACUETHI IO YPABHEHHUIO XMMUYECKON peaklui;

coOmoaTh MpaBWja IOJb30BaHUS XUMHYECKOW TOCYIOoH M J1abOpaTOpHBIM
000pyIOBaHMEM, a TaKKe MpaBHUia OOpAIICHUS C BEUIECTBAMH B COOTBETCTBUH C
MHCTPYKLHUSAMH I10 BBIIOJHEHHUIO JJA0OPATOPHBIX XUMHUYECKUX OIBITOB 110 MOJIY4YEHUIO
¥ COOMpaHMIO ra3000pa3HBIX BEHIECTB (aAMMHUAKa M YIIIEKHUCIIOTO Tasa);

IPOBOJIUTH PEAKLUH, MOATBEPKIAIOIINE KAUeCTBEHHBIH COCTaB PAa3IMUHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOPHUI-, OpOMUI-, MOAUI-, KapOoHat-, (ocdart-,



CWJIMKAT-, Cynb(dar-, THIPOKCHI-UOHBI, KAaTHOHBI AMMOHHS M HOHBI H3YYEHHBIX
METAJUIOB, MPUCYTCTBYIOIIME B BOJIHBIX PACTBOPAX HEOPTaHUYECKUX BEUIECTB;
MIPUMEHATh OCHOBHBIE ONEPALUHU MBICIUTEIBHON NESITEIBHOCTA — aHAJW3 U CHHTE3,
cpaBHEHHE, O0000IIEHHEe, CHCTEeMATH3allMi0, BBISIBICHUE MPUIYMHHO-CIICICTBEHHBIX
CBSI3€M — JUISl M3YYCHMS CBOWMCTB BELIECTB M XMMHUYECKHUX PEAKUUN, €CTECTBEHHO-
Hay4YHbIE METOJABl TIO3HAHWS — HaOMIJCHHE, W3MEPEHHE, MOJICITUPOBAHKE,
AKCIIEPUMEHT (peabHbIN U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KosmnuectBo yacos JJ1eKTPOHHbIE
Ne HaumeHnoBaHue
(uudposbie)
n/ | pa3ienoB H TeM Bcer | KonTposibu IMpakTHYyeck
o0pa3oBaTe/bHbIE
I NMporpaMmMbI 0 ble padoThl ue padoTbl
pecypchbl
Paznea 1. IlepBoHayajibHble XMMUYECKHE MTOHATHS
XuMus — BaykHaS
00JacTh
but6mmoreka [IOK
€CTECTBO3HAHUS U
1.1 . 5 2 https://m.edsoo.ru/7f4183
MPaKTHYECKON T
EeITeIbHOCTH _
YyesIoBeKa
BemecTBa u bub6muoreka [IOK
1.2 XUMUYECKHEC 15 1 https://m.edsoo.ru/7f4183
peakuuu Ic
Hroro no pazneny 20

Pa3nes 2. Bakneiimme npeacraBu

TECJIN HEOPraHNYE€CKUX BEIIECTB

Bosnyx.
bubmuoreka [JOK

Kucnopon.

2.1 6 https://m.edsoo.ru/7f4183
[Tonsatue 00 7c
OKCHIaX o
Bonopoa.llonsarue bubnuorexa LIOK

2.2 0 KHCIIOTax U 8 1 https://m.edsoo.ru/7f4183
COTIAX Ic
Bona. PactBopsl. bu6mmoreka [JOK

2.3 IToustue 06 5 1 1 https://m.edsoo.ru/7f4183
OCHOBAaHHUAX Tc
OCHOBHBIE KJIaCChI but6mmoreka [IOK

24 HEOPraHUYECKUX 11 1 1 https://m.edsoo.ru/7f4183
COCIUHCHUN Tc

Hroro no paszneny 30

Paznen 3. Ilepuoauveckuii 3axon u [lepuoanyeckas cucrema xummuueckux iementos /I, U.
Menpeneea. CTpoeHue aToM0OB. XUMHYecKasi cBA3b. OKUCINTEIbHO-BOCCTAHOBUTE/IbHbIE

peakuuu
[Tepuoanueckuit
3aKOH U bubnmoreka HOK
3.1 Meproauueckas 7 https://m.edsoo.ru/7f4183
1c
cucTema =&
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XUMUYECKHX
anemeHnToB /l. U.
Menneneesa.
CrpoeHune aToMa

I[TPOTPAMME

Xumuyeckas
CBSI3b. bubmuorexa [JOK
3.2 OkucauTenbHO- 8 https://m.edsoo.ru/7f4183
BOCCTAHOBHUTEJIbH Tc
bIC peaKIuu
but6mmoreka [IOK
Wroro no pazneny 15 https://m.edsoo.ru/7f4183
Ic
bubmuorexa [IOK
PeszepBHOE Bpems 3 https://m.edsoo.ru/7f4183
Tc
OBIIEE
KOJIMYECTBO 68
YACOBIIO
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9 KUIIACC

KonunuecTBo yacos DJIEeKTPOHHBIE
Ne HanmenoBanue
(uudposbie)
n/ | pasgenoBuTeM = Bcer | Kourpoasn = IlpakTuveck
o0pa3oBaTe/ibHbIE
n NMPOrpaMMbI 0 ble padoThI ue padoTsl
pecypchbl
Pa3znea 1. BenecTBO M XuMHUYeCKHe peaKkun
[ToBTOpEHME M
1y0iieHne
T . bubmuorexa [IOK
3HAHWI
1.1 5 1 https://m.edsoo.ru/7{41
OCHOBHBIX
a636
pa3zesioB Kypca
8 xmacca
OcHOBHEBIE
bu6mmoreka [IOK
3aKOHOMEPHOCTHU
1.2 4 https://m.edsoo.ru/7{41
XUMHAYECKAX
) 2636
peakiui
DIIEKTPOTUTHYEC
Kast
HCCOLMALIS bu6mmoreka [IOK
1.3 ' 8 1 1 https://m.edsoo.ru/7f41
XuMH4YecKHe
a636
peakiuu B —
pacTBopax
Hroro no pazneny 17
Pa3znea 2. HeMeTa/JIBI M UX COeTUHEHUS
Oo61as
XapaKTEePUCTUKA
bu6mmoreka [IOK
XUMHUYECKUX
2.1 4 1 https://m.edsoo.ru/7{41
SJIEMEHTOB
a636
VIIA-rpynmsl.
T"amorenst
Oo61as
XapaKTepUCTHKA
bub6nunorexa LIOK
XUMHYECKUX
2.2 6 https://m.edsoo.ru/7f41
3y1eMeHTOB VIA-
a636
rpynnsl. Cepa u
e€ coeIMHEHU
Oo6imas
XapaKTEePUCTUKA bubmaorexa LIOK
2.3 7 1 https://m.edsoo.ru/7f41
XUMHYECKUX 2636
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rpymsl. A30T,

docdop u ux
COCTMHEHUS
Ob6mas
XapaKTEepUCTUKA
XUMHUYECKHUX 6 OK
aneMeHToB [V A- nosmorexa L
2.4 8 1 https://m.edsoo.ru/7f41
TPYIIIIHL. 2636
Yraepoa u
KPEMHHU U UX
COCTMHEHUS
Hroro mo pazgeny 25
Pa3nea 3. MeTa/liibl M UX COeANHEHUS
OO0mue cBoiicTBa bubmmorexa [OK
3.1 4 https://m.edsoo.ru/7f41
METaJUIOB
a636
Baxwuetimme bubmuorexa [IOK
3.2 METaJIJIbI U UX 16 1 https://m.edsoo.ru/7f41
COCIMHEHUS a636
Hroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:kamomas cpeaa
BemecTBa u bu6nunorexa LIOK
4.1 MaTepuasbl B 3 https://m.edsoo.ru/7f41
JKU3HHU YeJ0BeKa a636
Hroro no pazneny 3
bu6mmoreka [IOK
PeszepBHoe Bpemsi 3 https://m.edsoo.ru/7f41
a636
OBUIEE
KOJIMYECTBO 68 4
YACOB I1O
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