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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XuMUM Ha YPOBHE OCHOBHOT'O 00111er0 00pa30BaHMs COCTaBJICHA
Ha OCHOBE TpeOOBaHMUW K pE3ylbTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTeIbHOU
IporpaMMbl OCHOBHOTO 001ero obpaszoBanus, npezactasieHHsix B ®I'OC 000, a
Takke Ha ocHOBe (enmepanpbHO pabodeil MporpaMMbl BOCIHUTAHUS U C YYETOM
KOHLICTIIMKA TpernojaBaHus y4dyeOHOro mnpeaMera «XuMHsS» B 00pa3oBaTeNbHBIX
opranu3zanusax Poccuiickon denepannmu.

[Iporpamma 1o xumMuu Ja€T MPEACTABICHHE O MeNsIX, OOIlel cTpaTeruu
oOyueHus, BOCIIUTAHUS U PA3BUTHsI 0OYYAIOIIMXCS CPEACTBAMH Y4eOHOTO MpeaMeTa,
YCTaHABJIMBAETOOS3aTENBHOE MPEAMETHOE COACPIKAHUE, peaycMaTpuBaeT
pacmpeneyieHue ero Mo KiaccaM W CTPYKTYPUPOBAaHHME 10 pa3lieaM U TeMaMm
nporpaMmMbl 1O  XUMHH, ONpeNeiseT KOJUYECTBEHHbIE M  KaueCTBEHHbBIC
XapaKTEPUCTUKU COAEPKAHUS, PEKOMEHAYEMYIO TIOCIIEOBATENbHOCTh HW3YYEHUS
XUMHUHU ¢ YIETOM MEKIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBSI3€H, JJOTUKH y4eOHOTO
npouecca, BO3PACTHBIX OCOOEHHOCTEN O0yYaroluxcs, ONpPEeIsieT BO3MOKHOCTU
npeaMera JUIsl peaau3aluu  TpeOOBaHUM K pe3ylpTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbLHON MPOrpaMMbl HA YPOBHE OCHOBHOT'O 0OIIIEr0 00Opa3oBaHusl, a TaKkKe
TpeOOBaHMII K pe3yabTaTaM OOy4YeHHs] XMMUHU Ha YPOBHE LI€JICH U3y4eHUs IpeaMeTa i
OCHOBHBIX BHJIOB y4€OHO-IIO3HABATEIbHON JESATENBHOCTH O00ydYaromerocs 1o
OCBOEHHIO YYEOHOT'O COJEpKAHUS.

3HaHME XUMHUHU CIYXXUT OCHOBOM Juisi (OPMHUPOBAHMS MHUPOBO33PEHUS
00yuJaroIIerocs, ero NpeACTaBICHUIl 0 MaTepUAILHOM €IMHCTBE MHpPA, BAXKHYIO POJIb
UTrparoT GopMHUpYyEMbIE XUMHUEH MPEACTABICHUS O B3aUMOIMPEBPAIEHUIX SHEPTUU U
00 SBOJIOUMK BEIIECTB B NPHUPOAE, O MyTAX pEIIeHHUS TI00aJbHBIX MpodIeM
YCTOMYMBOIO DPa3BUTHS YEJIOBEUECTBA — CBHIPHEBOM, JHEPTETUYECKOW, INMUIIEBOU M
9KOJIOTUYECKOM 0€30IacHOCTH, MPOOJIEM 31paBOOXPaHEHUSI.

N3ydyenne xumuu:

CHOCOOCTBYET peaau3alii BO3MOKHOCTEH 11 caMOpa3BUTHUS U (POPMHUPOBAHUS
KYJBTYPBI JINYHOCTH, €€ 00111e# 1 (PyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJaJ B (opMHpOBaHHE MBIIIICHUS W TBOPYECKHX CHOCOOHOCTEMH
oOyyaroluxcs, HABbIKOBUX CAMOCTOATEIbHONW y4eOHON JesTeNIbHOCTH,
OKCIIEPUMEHTAILHBIX W HUCCJIEAOBATENbCKUX YMEHUN, HEOOXOJMMBIX Kak B
MIOBCETHEBHOM JKM3HHU, TaK U B MPOGECCHOHATHHOMN JIEITeTbHOCTH;

3HAKOMHUT CO CHEIU(PUKON HAYYHOTO MBIIUICHHUS, 3aKJIaJbIBAET OCHOBBI
IIEJIOCTHOTO B3TJIsiIa HA €IWHCTBO MPUPOABI M UYEJIOBEKa, SBISETCS OTBETCTBEHHBIM
ATanoM B (pOPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU rPaMOTHOCTH OOYYaIOIINXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--
HAyYHBIM 3HAHMSIM, K TIPHUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B DKOJIOTHYECKOE
oOpa3zoBaHHe 00YUYaIOIINXCS.

JlanHbie HampaBieHUsS B OOYYEHUU XUMHUU OOECIEUYMBAIOTCSA CIEIMPUKON
collepkaHusi ~ y4eOHOTro  MpeAMeTa,  KOTOPbIM  SIBJIsIeTCd  IEeAaroru4ecKu



aJlalITAPOBAHHBIM OTpa)KeHUEM 0a30BOIl HayKuM XMMHUU Ha OIpPENEIEHHOM JTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro o0pa3oBaHHS OPUEHTHPOBAH Ha
OCBOEHHE OOYYaIOIIMMHUCA CHUCTEMBl MEPBOHAYAJIbHBIX IOHATHH XHUMHH, OCHOB
HEOPraHNYECKOM XUMHUHU Y HEKOTOPBIX OTAENIBbHBIX 3HAYNMBIX TIOHITUI OPraHUYeCKOU
XUMUMU.

CtpykTypa cojaepKaHMsI MPOTpaMMbl MO XUMHUH CHOPMHUPOBAHA HA OCHOBE
CUCTEMHOro monaxona kK e€ usydeHuro. CopaeprkaHue CKIAIBIBACTCS U3 CHCTEMBI
INOHATUM O XMMHUYECKOM JJIEMEHTE WU BEIIECTBE U CUCTEMBI MOHATHA O XMMHYECKOU
peakuuu. OO0€ 3TH CHCTEMBI CTPYKTYpHO OpPraHW30BaHbl [0 MPUHLUITY
IIOCJIEA0BATENBHOTO PA3BUTUS 3HAHWM HAa OCHOBE TEOPETUYECKUX IPEACTABICHUN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHsI KaK OCHOBBI BCEIO €CTECTBO3HAHMS;

— Ilepnoanyeckoro 3akoHa J[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XMMUU;

— YYEHMS O CTPOCHHH aTOMa U XUMHUYECKOM CBSI3H;

— IPEICTAaBIECHUI 00 ANEKTPOIUTUUECKOM TUCCOLMALIMU BEIIECTB B PACTBOPAX.

TeopeTtnueckue 3HaHHUA  PacCMATPUBAIOTCS HA  OCHOBE  OMIIMPUYECKU
MOJIyYEHHBIX U OCMBICIEHHBIX (DaKTOB, pa3BUBAIOTCS IMOCIEAOBATEIBHO OT OJHOTO
YPOBHSI K JPYrOoMy, BBINOJHSS (YHKIUU OOBSICHEHUS U MPOTHO3UPOBAHUS CBOMCTB,
CTPOCHHUS W BO3MOYKHOCTEH IPAKTUYECKOTO NMPUMEHEHUS WU MOJYYEHHUS H3y4aeMbIX
BEILIECTB.

OcBoeHHME  MpOrpaMMbl 1O  XHUMHHU  CHOCOOCTBYET  (POPMHUPOBAHUIO
IIPEACTABIICHNAS O XMMHYECKOM COCTABIIAIOIIEN HAYYHOU KAPTUHBI MHUpA B JIOTHUKE €€
CUCTEMHOW TNPHUPOABI, LEHHOCTHOTO OTHOLICHHWS K HAYYHOMY 3HAHUIO M METOAaM
II0O3HAHUA B Hayke. M3yueHue XMMUU NPOUCXOAUT C IIPUBJICYECHUEM 3HAHUU U3 paHee
M3YYCHHBIX YUEOHBIX mpeamMeToB: «OxpyKawommii Mup», «buomnorus. 5—7 kiacce» u
«®Dusuka. 7 Knacc».

[Ipn u3ydyeHUH XUMHUU TPOUCXOAUT (DOPMUPOBAHKME 3HAHUN OCHOB XMMHUYECKOM
HAayKHd Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHHUS, MPAKTHUECKOW NEeATEIbHOCTH
YyesoBeKa M KaK OJHOI0 W3 KOMIIOHEHTOB MHPOBOW KyJIbTYpbl. 3ajada y4yeOHOTo
npeaMeTa COCTOMT B (DOPMHUPOBAHUM CHUCTEMbI XMMHUYECKUX 3HAHUN — Ba)KHEUIINX
(GaKToOB, MOHATUN, 3aKOHOB U TEOPETUUYECKUX IMOJIOKEHUH, JOCTYIMHBIX OOO0OIICHUIA
MHPOBO33PEHYECKOTO XapaKTepa, sI3bIka HAyKH, B MPUOOILEHUH K HayYHbIM METOJaM
NO3HAHUS TPU HM3YYECHUH BEUIECTB M XUMHUYECKUX peaKlHi, B (OPMUPOBAHUU U
pa3BUTUHU MO3HABATENIbHBIX YMEHUM M MX MPUMEHEHUU B Y4eOHO-NO3HABATEIBbHON U
yueOHO-UCCIIEIOBATENbCKON  JIEATENIbHOCTH, OCBOCHMHM TpaBui  0O€301acHOro
oOpallleHusl C BEIIeCTBAMH B TIOBCEIHEBHOM KU3HH.

[Tpy W3yyeHMHM XUMHH Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUSl Ba)XKHOE
3Ha4YeHHE NMPUOOPESTU TAKUE 11U, KaK:

— (¢$opMUpOBaHME MHTEJUIEKTYaJIbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CaMOCTOATEIBHOMY TMPHUHATHIO pELICHU,



CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIIOBUSIM JKU3HU;

— HAMPaBJICHHOCTh OOYUYEHUSI Ha CHCTEMaTH4EeCKOe MPUOOIICHNE 00y4Yaronnxcs
K CaMOCTOSITEJIbHOW IMO3HABATENIbHON NESITeNbHOCTH, HAYYHBIM METOJaM MO3HaHUS,
bopMHUPYIOLUM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— obecreyeHne YCIOBHM, CHOCOOCTBYIOMIMX MPUOOPETEHUIO OOYUYaIOITUMUCS
OMbITa PAa3HOOOPA3HOM JNEATENbHOCTH, IIO3HAHUS W CAMOIIO3HAHUS, KIIOYEBBIX
HABBIKOB (KJIIOYEBBIX KOMIIETCHIIUN), HMMEIONIMX YHHUBEPCAILHOE 3HA4YCHHE IS
pa3IMYHBIX BUAOB JESTEIBHOCTH,

— (¢opmupoBaHue oO0me QYHKIUOHAIBHOM W  €CTECTBEHHO-HAYyYHOMH
I'PaMOTHOCTH, B TOM YHUCJIE€ YMEHUIN OOBSICHATH U OLIEHUBATH SBJICHUS OKPY>KAIOIIETO
MUPA, UCTIONb3YS 3HAHUS U OIBIT, MOJyYEHHbIC MPU U3YYCHUH XUMHHU, IPUMEHITH UX
MIPU pelIeHUuH POoOJIeM B MOBCEIHEBHOW KU3HU U TPYIOBOH €SI TEIIbHOCTH;

— (opmHpoBaHHE Yy 00yYarOIIMXCS T'YMaHUCTUYECKUX OTHOILIEHUH, TOHUMaHUs
LHEHHOCTU XMMHUYECKUX 3HAHUM JUIs1 BBIPAOOTKU SKOJIOTMYECKU LEIeco00pa3HOro
MOBE/ICHUS B OBITY U TPYIOBOM JNEATEIBHOCTH B IIENIAX COXPAHEHHS CBOETO 3/I0POBbS
Y OKpYKaroleW IpUPOJIHON CpEbL;

— pa3BUTHE MOTHMBALlMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIHMTAHUIO HA OCHOBE YCBOEHHS OOILEYEIOBEUYECKUX IIEHHOCTEW, TOTOBHOCTU
K OCO3HAHHOMY BBIOOPY IPO(UJIIS U HAIIPABJIEHHOCTHU JalIbHEHNIIEro 00y4eHHUs.

OO1ee 4ncao 4acoB, OTBEIEHHBIX JJI U3YUYEHUS XUMHHM Ha YPOBHE OCHOBHOIO
oOmiero oOpaszoBaHus, coctaBisieT 136 yacoB: B 8 kiacce — 68 udacoB (2 yaca B
Henmemo), B 09  xmacce — 68  wacoB (2 waca B HEHEINIO).



COJEPXAHUE OBYUYEHUA

8 KUIIACC

IlepBoHaYa/IbHbIC XUMHYECKHE TOHATHS

[Ipenmer xumun. Posib XUMHUM B )KU3HU Yel0BeKa. XUMHUS B CUCTEME HayK. Tena
u BemectBa. Pdu3nueckue CBONCTBA BEIIECTB. ATpPEraTHOE COCTOSIHUE BEIIECTB.
[lonsiTue 0 merTonax mo3HaHUs B XUMHH. YUucTele BemectBa M cMmecu. CrocoObl
pa3aeieHusl CMECEM.

ATOMBI M MOJEKYJbl. XUMHUYECKHE dleMEeHThl. CHMBOJIBI XHMHYECKHX
a1eMeHTOB. [IpoCThIe U CIIOKHBIE BElIECTBA. ATOMHO-MOJIEKYJIIPHOE YUECHHE.

Xumunyeckasi popmyna. BaleHTHOCTh aTOMOB XMMHUYECKUX DJIEMEHTOB. 3aKOH
MOCTOSHCTBA cocTaBa BemecTB. OTHocUTeNbHAass aroMHas Macca. OTHOCHUTENbHas
MOJIEKYJIIpHasl Macca. MaccoBasi 107151 XUMHUYECKOTO 3JIEMEHTA B COCIMHEHNU.

KomnuectBo BemectBa. Monbs. MosipHas Macca. B3auMMoOCBS3b KOJIMYECTBa,
Macchl M 4HCIa CTPYKTYPHBIX €IMHHUIl BemecTBa. Pacuérel mo QopMynam
XUMUYECKUX COECTMHEHUN.

du3nyeckne U XMUMHYECKHE SBJIICHHS. XHMMHUYECKas peakuus U €€ NpPU3HAKH.
3aKOH COXpaHEHMs] MacChl BELIECTB. XHUMHMUYeckue ypaBHeHusa. Kiaccudukanus
XUMHUUYECKUX PEeaKuid (COeTMHEHHUS, pa3JI0KEeHUs, 3aMEIIICHMS], OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYAOW, MpaBWJIaMU padOThl B J1Ta0OpaTOpUH U
npue MamMd  oOpamieHus ¢ JIabOpaTOpHBIM  OOOpYJOBaHWEM, H3Y4YE€HUE U
onvcaHue (U3NYECKUX CBOMCTB OOPA3[OB HEOPTaHMYECKUX BEIIECTB, HAONIOECHUE
¢bu3nueckux (TUIaBJI€HUE BOCKA, TasHUE JbJa, pAcTUpAaHHE caxapa B CTYIIKE,
KUIEHUEe M KOHAEHcAlMs  BOJAbI) M XUMHYeCKuX  (TOpeHHe  CBeuH,
MPOKAJIIMBAaHUE MEIHOW MPOBOJIOKH, B3aUMOIECHCTBHE MeJNla C KHUCIIOTOM) SIBJICHUHU,
HAOJIOJICHUE M  ONHUCaHHE MPU3HAKOB MPOTEKAaHUS XUMHUYECKUX peaKUui
(pa3noxkeHue caxapa, B3aUMOJICUCTBUE CEPHOM KHCJIOTHI C XJIOPUAOM Oapus,
paznoxkenne ruapokcuga meau (II) mpu HarpeBaHuu, B3aMMOJEIHCTBUE Kele3a
c pactBopom comu wMeau (II), wuzyueHue cmocoOOB pasneneHusi cCMecei: ¢
MIOMOILBIO MarHuTa, dbunsTpOBaHUE, BBITIAPUBAHHE, TUCTUIUISLNA,

xpoMarorpadusi, MpPOBEACHUE OYUCTKA IOBAPEHHOW  COJIH,

HAOJIOZICHUE W ONHUCAHUE pPEe3yJbTAaTOB MPOBEICHUS ONbITA, HILTIOCTPUPYIOIIETO
3aKOH COXPAHEHMS MACChI, CO3JaHUE MOJENEN MOJIEKYI (IIapOCTEPKHEBBIX ).

BaxxHellne npeacTaBUTeId HEOPraHMYECKUX BellecTB

Bo3gyx — cMech razoB. CocraB Bo3ayxa. Kuciopon — 37€MEHT M MPOCTOE
BenlecTBo. HaxoxaeHue kucinopoia B npupoze, puanieckrue 1 XMuMUYeCKUe CBOMCTBA
(peakuuu rtopenus). Oxcuawl. Ilpumenenue xuciopoga. CrnocoObl MOTYyYECHUS
KHCIIOpoa B 1a00paTopuu U MPOMBIILIEHHOCTH. KpyroBopoT kucioposa B IpUpoe.
O30H — aoTpornHas Moau(UKaIHs KUCIOPOa.

TennoBoit 3¢ PekT XuMUUECKON peaklru, TEPMOXUMUYECKHUE YPABHEHHUS, K30~
U DHJIOTEpPMHYECKHE peakluu. TOMIMBO: Yrojib M METaH. 3arpsi3HEHHE BO3yXa,
yCUJIEHHE MMApHUKOBOTO 3 dekTa, pazpylieHne 030HOBOTO CIIOS.



Bonopon — anemeHT U npoctoe BeuecTBO. HaxoxeHne Bogopoaa B IpUpOJE,
bu3nUecKkue 1 XMMUYECKHE CBOMCTBA, MPUMEHEHUE, CIIOCOObI moydeHus. KucioTsl
U COJIH.

MounsipHbIit 00BEM Ta30B. Pac4€Thl IO XUMUYECKUM YPaBHEHUSIM.

dusnyeckue cBorcTBa BOAbl. Bona kak pactBopurens. PactBopel. Hackiliennbie
Y HEHACBHILICHHbIE pPacTBOphl. PacTBOpMMOCTH BemlecTB B Boje. MaccoBas AOJIA
BEILECTBA B pacTBOpe. XUMHUYECKHE CBOICTBA BOAbL. OcHOBaHUsA. Posib pacTBOpOB B
NpUpoOJiec W B JKU3HM uyeioBeka. KpyroBopoT BoAbl B TMpupoje. 3arps3HEHUE
NpUPOIHBIX BOA. OXpaHa U OYMCTKA TPUPOIHBIX BOJ.

Knaccudukanus Heopranmyeckux coeauHenuit. Oxcuabl. Kiaccuduxanus
OKCHJOB:  coyieoOpasytomue  (OCHOBHBIE,  KHCIOTHBIC, aM(OTEepHBIC) U
HecoseoOpasyromue. Homenkinarypa okcuoB. @u3ndeckue U XUuMUUECKUE CBOMCTBA
OKcHuI0B. [lonydyeHue OKCUI0B.

OcunoBanusi. Kinaccudukanus ocHoBaHUM: MIENOYM U HEPACTBOPUMBIC
ocHOoBaHus. HomeHknatypa ocHoBaHui. Dusznueckue MU XUMUYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccupukauuss kucnor. Homenknarypa kucior. dusmyeckue u
XUMHUYECKUE CBOMCTBA KHUCIOT. Pan aktuBHocTM MetaimioB H. H. bekerosa.
[TonmydyeHue KUCIOT.

Conu. Homenkiarypa coseil. @U3HYECKHE U XHUMHUYECKHE CBOMCTBA COJICH.
[Tonmyuenue coiei.

['eHeTnueckas CBsA3b MEXKY KJIACCAMU HEOPTAHUYECKUX COCAUHECHUMN.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OIPEACIICHUE COAECPKAHUSI KHUCIOPOJAa B BO3AYyXe, IOJIyYCHHE,
coOupaHue, pacrno3HaBaHWE U HW3YYEHHE CBOMCTB KHCJIOPOJa, HAOIIOJCHUE
B3aUMOJICHCTBUS BEILIECTB C KUCIOPOJOM U YCJIOBHUS BOZHUKHOBEHUS U TIPEKPAIICHUS
ropenus (mokapa), 03HaAKOMJICHHE C 00pasllaMu OKCHIOB M OIMHUCAHWE WX CBOMCTB,
MOJIy4eHHE, COOMpaHue, paclio3HaBaHUE M M3Y4YEHHE CBOICTB BOJopojaa (rOpeHue),
B3auMoJielicTBe Bojopona ¢ okcugoM wmeau (II) (Bo3MOXHO UCIOJIB30BaHUE
BHUJICOMATEpUANIOB), HAOJIOACHUE OOpa3lloB BEIIECTB KOJMYECTBOM 1  MOIJIb,
UCCJIEIOBAHNE OCOOCHHOCTEN PACTBOPEHMS BEIIECTB C PA3IMYHON PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JIOJIEM PAaCTBOPEHHOIO
BEILIECTBA, B3aMMOJICHCTBUE BOJbI C METAJZIaMU (HATPUEM U KaJlbIlueM) (BO3MOXKHO
WCIIOJIB30BaHUE BHUEOMATEpUANIOB), HCCIECAOBaHUE OO0pa3lloB HEOPraHUYECKUX
BCII[ECTB PA3JIMYHBIX KJIACCOB, HAOJIOICHUE W3MEHEHHS OKPACKHM WHIUKATOPOB B
pacTBOpax KHCIOT W IIeJo4eil, u3ydeHue B3aumoneicTBus okcuaa meau (II) c
pacTBOPOM CEpPHOM KHCJIOThI, KHCIOT C METAUIAMHU, PEaKIuid HeUTpaau3aiuu,
MOJy4€HUE HEPACTBOPHUMBIX OCHOBAHUM, BBITECHEHHUE OJHOTO METa/lla APYTUM U3
pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3aj]1a4d 10 TeMe «BakHenme Kiacchl
HEOPraHUYECKUX COCITUHEHUI.

Ilepuoanueckuii 3akoH u [lepuoanyeckas cucreMa XUMHYECKUX IJIEMEHTOB
. n. Menpaeseena. Crtpoenue aTOMOB. XumMuyeckas CBA3b.



OKHCINTETBHO-BOCCTAHOBUTEILHbIC PEAKIIMU

[lepBble MOMNBITKM KIAacCU(UKAIMU XUMHUYECKHX dyeMeHTOB. [loHsiTHe O
Ipynnax CXOAHBIX JJIEMEHTOB (IUEJIOYHBIE M IIEJOYHO3EMENIbHBIE METalIbl,
raJIoTeHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yloT aM(OTEpHbIE OKCUIIBI U
TUAPOKCHUIBI.

Ilepuonnueckuit 3akoH. Ileproanueckas cucremMa XuMuIeckux aneMeHToB [l. H.
MenneneeBa. KopoTkomepuonnas u mmuHHOTepuoaHas (opmer [lepuogmaeckoit
cucteMbl xuMmuueckux dneMmeHToB JI. WM. Mengeneesa. Ilepuonbl U rpynimsl.
@u3NYECKUN CMBICII TOPSAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JIEMEHTA.

Crpoenne atomoB. CoctaB aToMHbIX snep. M3oTombl. DnekTpoHbl. CTpoeHUE
AJIEKTPOHHBIX 000JI04eK aTOMOB TepBbIX 20 XuMHUYecKuX 3eMeHToB [lepnonnyeckoi
cucrembl J[. M. MenneneeBa. XapakTepuCTHKa XHMHYECKOIO JJIEMEHTAa IO €ro
nonoxeHuro B [lepuogunueckont cucreme /1. 1. Menaeneena.

3aKOHOMEpPHOCTH H3MEHEHMS paauyca aTOMOB XUMHUYECKUX DIIEMEHTOB,
METaJUIMYECKNX U HEMETAJUNIMYECKUX CBOMCTB IO IPYIIIAM U IIEPUOJIAM.

3nauenue llepmommueckoro 3akona u Ilepmoanveckol CUCTEMBI XUMHYECKHUX
DJIEMEHTOB U1 pa3BUTUSA Hayku W npaktuku. [[. M. MenneneeB — yd€Hbli U
IpaKJIaHVH.

Xumnyeckass cBsizb. KoBaneHTHass (MOJsipHas M HENOJIApHAsl)  CBSI3b.
DNEKTPOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAsI CBSA3b.

Crenenp okucieHus. OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIE peakuuu. IIpomecchl
OKHCJIEHUS U BOCCTaHOBJIEHUS. OKHUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpasloB BEUIECTB METAUIOB M HEMETAJUIOB, B3aMMOJEHCTBUE
TMAPOKCUIA IMHKAa C pPacTBOpaMU KHUCJIOT M WIENOYEH, IPOBEIACHUE OIIBITOB,
WUTFOCTPUPYIOIINX IPUMEPBI OKUCIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIINN (TOpEeHHE,
pEaKLHH Pa3I0KEHUS, COCUHEHU).

Mesxcnpeomemmnnie ceasu

Peanmnszanus MeEXNpEeIMETHBIX CBA3CH NpPU H3YYCHUM XHMHM B &8 KIacce
OCYILIECTBIISIETCS] Y€PE3 MCII0JIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSATHM,
TaK U MOHATHMN, SIBISIOIUXCS CUCTEMHBIMU IS OTAEJBHBIX MIPEAMETOB €CTECTBEHHO-
-HAy4YHOTO ITUKJIA.

OOmue ecTecTBEHHO-HAYYHbIE TOHSTHS: HAyYHBIH (DAKT, TUIIOTE3a, TEOpHS,
3aKOH, aHajiu3, CHUHTE3, Kiaccu(ukamus, NEPUOAUYHOCTb, HAOJIIOJCHHE,
HKCIIEPUMEHT, MOJIETMPOBAHKE, U3MEPEHHUE, MOJIEIIb, SIBIICHHUE.

®duzuka: Marepus, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIbI,
PaIMOaKTUBHOCTb, MOJICKYJIa, DJJICKTPUUYECKUIM 3apsij, BEIIECTBO, TEI0, OOBEM,
arperaTHoe COCTOSTHHE BEIECTBa, ra3, (pu3nvecKkre BeTUUYUHbI, €AUHHUIIBI U3MEPEHUS,
KOCMOC, IJIaHETHI, 3B&3161, COJIHIIE.

buonorus: dorocuntes, npixanue, ouocdepa.

['eorpadus: armocdepa, rugpocdepa, MUHEPANIbI, TOPHBIE MOPOJIbI, TOJIE3HBIE
MCKOMAEMBbIE, TOIUIMBO, BOJIHBIE PECYPCHI.



9 KJIACC

BeuiecTBo U XUMHMYECKasi peaKIUs

[lepnonnueckuit 3axoH. [leproanueckas cucrema XuMUYECKUX 3y1eMeHToB /], U.
MenpneneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOWCTB
XUMHUYECKUX IEMEHTOB MEPBBIX TPEX MEPUOAOB, KaIMs, KaJbLUsI U UX COCIUHEHUN B
COOTBETCTBHM C IIOJIOKEHUEM AIEMEHTOB B [lepnoandeckoil cucreMe U CTPOECHHEM
UX aTOMOB.

CrpoeHue BewiecTBa: BHIbI XMUMHYECKOW CBS3H. THIIBI KPHUCTAJUIMYECKUX
PEmETOK, 3aBUCUMOCTHh CBOWMCTB BEIIECTBA OT THIA KPUCTAJUIMYECKOM DPEIIETKHA WU
BHJIa XUMHYECKOU CBA3U.

Knaccudukanuss m HOMEHKJIaTypa HEOPraHMYECKUX BEIECTB. XHMHUYECKHE
CBOMCTBAa BEUIECTB, OTHOCAIIMXCA K Pa3jIM4YHBIM KJaccaM HEOPraHUYECKUX
COEIMHEHUM, TEHETUYECKAS CBA3b HEOPTAHUYECKNUX BEILIECTB.

Knaccudukanus XuMU4ecKux peakiuil Mo pa3nyHbIM MpU3HAKaM (110 YUCILY U
COCTaBY YYaCTBYIOUIUX B PEAKI[MU BEILECTB, MO TEIIOBOMY 3P(DEKTY, 10 U3MEHEHHIO
CTENEHENl OKHCIIEHUS XHMHYECKUX OJJIEMEHTOB, MO OOpaTUMOCTH, IO YYaCTHIO
KaTajau3aTopa). JK30- U S3HI0TEPMUUYECKUE pEaKLUU, TEPMOXUMUYECKIE YPAaBHEHHUS.

[Tonsitue o ckopoct xumuyeckoil peakuuu. [loHsiTHE 00 0OpaTHUMBIX H
HEOOpAaTUMBIX XUMHUYECKUX peakiusx. [IoHSATHE O TOMOT€HHBIX U TE€TEPOTECHHBIX
peakuusax. [lonsatue o karanmusze. Ilonstne o XmMmuueckoM paBHOBecHH. DaKTOPBHI,
BIMAIOIIME HA CKOPOCTb XUMHYECKOW PpEAKIMM U IOJOKEHUE XUMHUYECKOTO

paBHOBECHS.
OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIC peakuuu, JJEKTPOHHBIN OanaHc
OKHCIIUTEIIBHO-BOCCTAHOBUTEIBHON peaKLuH. CocraBienue YPaBHEHHM

OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMA €  UCIOJb30BAHUEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopust 3AEKTPONUTUUECKON TUCCOLUUALMHU. DIEKTPOJIUTHI U HEIJIEKTPOIMUTHI.
Katnonsl, annoHsl. MexXxaHU3M AMCCOLMALMA BEUIECTB C PA3JIUYHBIMU BHIAMHU
XUMHUYeCcKo# cBsi3u. CTeneHs Aucconuanuu. CUIIbHBIE U CIIa0bIe SJICKTPOIUTHI.

Peakuun monHoro obmeHa. YCJIOBHS MPOTEKaHUs PEaKlMii MOHHOTO OOMEHa,
MIOJIHBIC W COKPAIIEHHBIC HOHHBIE YpaBHEHUS peakuuii. CBOMCTBA KUCIOT, OCHOBAaHUM
U CcoJleci B CBeTEe MPEACTABICHUNA 00 JJICKTPOJMTHUCCKON  JTHCCOIMAINH.
KauectBeHHbIe peakunu Ha MOHBL. [IOHATHE O THIPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEIISIMU KPUCTAIIMYECKUX PEHIETOK HEOPraHUYEeCKUX
BCIIECTB — METAUVIOB W HeMeTauioB (rpadura M ajmasa), CI0XKHBIX BEIIECTB
(xJopuaa HaTpusi), UCCIAETOBAHUE 3aBUCUMOCTH CKOPOCTU XUMUUYECKOM peakiuud OT
BO3JICUCTBHSI PA3IMYHBIX (DaKTOPOB, UCCIIECIOBAHUE DJIEKTPOTPOBOJHOCTA PACTBOPOB
BEILIECTB, TMpoliecca JUCCOLMAIMU KHUCIOT, IIeJIo4ed © cojed  (BO3MOKHO
UCIIOJB30BaHUE BHUACO MAaTEpPUAOB), IPOBEJACHUE OIBITOB, WJUITIOCTPUPYIOLIUX
NPU3HAKU MPOTEKaHUsl peakuuid HOHHOro oOMeHa (00pa3oBaHME OCaJKa, BbIJIEICHHUE
rasa, oOpa3oBaHue BO/IbI), OTIBITOB, WJUTFOCTPUPYIOIITUX pUMEPHI



OKHUCJIUTENIbHO-BOCCTAHOBUTENIbHBIX ~ peakluuid (ropeHue, peakiuu pasioKeHUs,
COEJIMHEHHUS ), paCliO3HAaBaHUE HEOPTaHUYECKHUX BEIIECTB C MOMOIIBI0 KaYECTBEHHBIX
peakiuii Ha HOHBI, PEIICHHE SKCIIEPUMEHTAJIbHBIX 3a/a4.

Hemertanibl 1 MX cOeIMHEHUSA

OO6mast  xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTpPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue U (U3MYECKUE CBOMCTBA MPOCTHIX
BEILECTB — IAJIOTEHOB. XMMHYECKUE CBOKCTBA Ha MPUMEpPE XJIopa (B3aUMOJEHCTBHE C
METaJUlaMH, HEMeTaJlaMH, Ienodyamu). XiopoBogopona. ConsiHas — KUCHOTa,
XUMHUYECKHE CBOWMCTBA, MOJIy4eHHE, IpUMeHeHue. [[eficTBre XJopa U XJIOpOBOOpoAa
Ha OpraHu3M YesoBeka. BakHeme XJopuasl U UX HaX0XKJICHHUE B PUPOJIE.

OOmast xapaktepuctuka 3neMeHTOB VIA-rpynmel. OCOOEHHOCTH CTPOEHHUSA
aTOMOB, XapakTepHble cTerneHu okuciaeHus. CTtpoeHue u (¢uU3MUECKHUE CBOWCTBA
IPOCTBIX BEIIECTB — KUCIOPOJA U Cephbl. AJUIOTPONHbIE MOAU(DUKAIIMKN KUCIOPOAa U
ceppl. XuUMHUYeCKUe CBoilcTBa cepbrl. (CepoBOJOpON, CTpOeHHE, (PU3UUECKHE U
XUMUYECKHE CBOMCTBA. OKCHABI Cepbl KakK MPEACTABUTENM KHUCIOTHBIX OKCHJIOB.
CepHas kuciora, (U3MYECKUE U XUMUYECKHE CBOMCTBA (0OIIME KaK MPEeCTaBUTENS
Kjlacca KUCJIOT U creuupuyeckue). XUMHUECKUE pEeakluu, JeKallie B OCHOBE
IPOMBIIIJIEHHOTO CHOco0a TMOJydyeHUs CepHOMl KHUCiIoThl. IlpuMeHeHue cepHoOM
KUCJIOThl. COJIM CEpHOM KHUCIOTHI, KA4EeCTBEHHAs pEakuusi Ha Cylb(aT-uoH.
Haxoxnenue ceppl M €€ COEOUHEHHH B IIpupone. XUMHUYECKOE 3arpsi3HECHUE
OKpY’Karollel cpeibl COEIMHEHUSIMU Ccepbl (KUCIOTHBIE JOXKIM, 3arPsA3HEHNE BO3/1yXa
1 BOJIOEMOB), CITOCOOBI €r0 MPeI0TBPAICHHUS.

OOmast xapakTepucTuka 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHMs. A30T, pacnpoCTpaHEHUE B MPUPOJE,
¢uznueckue U XUMHUYECKUe cBoiicTBa. KpyroBopor asora B mpupoae. AMMHakK, €ro
duznuecKkrue 1 XMMHUUYECKUE CBOMCTBA, oJydeHne U npuMeHnenue. Coiu aMMOHUS, UX
bu3nUecKue 1 XMMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHasi peakiysi Ha HOHBI
aMMOHMS. A30THas KUCIIOTa, €€ MOJIydeHHE, (PU3NYECKHEe M XUMHUYECKUE CBOWCTBA
(oOmme Kak MpeacTaBUTENsl Kiacca KUCIOT U crnenuduieckue). Vcnonb3oBaHue
HUTPATOB U COJIEH aMMOHHS B KAaueCTBE MHHEPAIBHBIX yAOOpeHHil. XUMHYECKOe
3arps3HEHUE OKPYXKAIOIIeH Cpelbl COSAMHEHUSIMU a30Ta (KUCJIOTHBIC JIOXKIH,
3arpsi3HEHHE BO3AyXa, MOUBbl U BOJOEMOB). Docop, amIoTponHble MOAUPUKALIIU
docdopa, pusnueckue u xummuueckue croiictBa. Oxcun pochopa (V) u dbochopnas
KHUCTIOTa, (U3NYECKMEe U XHUMHUYECKHME CBOMCTBA, mojydeHue. Vcmnonb3zoBaHue
dbocdaroB B kKauecTBe MUHEPAIBHBIX YIOOPEHUIA.

OO6mast xapakrtepuctuka 35eMeHTOB [VA-rpynnbl. OcoOEHHOCTH CTpOEHUS
aTOMOB, XapaKTepHbIE CTENEHU OKHUCIICHUS. YTJIEpoJl, aJUIOTPONHbIE MOIU(DUKAIINH,
pacrnpocTpaHeHHe B NpUpoie, (PU3MUEeCKHe U XUMHYECKHE CBOMCTBA. ANCOpOIMS.
KpyroBopot yriepojaa B npupojae. OKCuibl yriepoaa, ux Gpuznueckue 1 XuMUIeCKUe
CBOMCTBa, [€HCTBHE Ha JKHUBbIE OPraHU3Mbl, TMOJY4YEHHUE U MPUMEHEHHE.
DKkoJyoruueckre NpoOieMbl, CBsi3aHHBIE ¢ okcuaoMm yriaepoaa (IV), rumoresa
rJI00QJIBHOTO TIOTEIUICHHS KJIMMaTa, MapHUKOBBIA d(P@eKxT. YrompHas KUCIOTa U e



cojid, WX (PU3MYECKUE W XUMHUYECKHE CBOWMCTBA, IOJy4Y€HHE M TNPUMEHEHHE.
KauecTtBeHHast peakiusi Ha KapOoHaT-uoHBL. Mcmonb3oBaHue kapOOHATOB B OBITY,
MEJIULINHE, MPOMBIIUIEHHOCTH U CEJIbCKOM XO3SIICTBE.

[lepBoHayanbHble MOHATHS 00 OpPraHMYECKUX BEIIECTBAX KaK O COCIMHEHUSX
yriaepoja (MeTaH, 3TaH, 3THIIEH, alleTHUJICH, 3TaHOJI, TJIMLEPUH, YKCYCHas KHUCIIOTa).
[IpupoaHbie UICTOYHUKU YTIIEBOJOPOAOB (YToib, MPUPOAHBINA ra3, HeMTh), TPOTYKTHI
ux mnepepaboTrku (OeH3MH), UX poJib B OBITYy M mpombinuieHHOCTU. [loHsATHE O
OMOJIOTMYECKH BaXKHBIX BEILIECTBAX: JKUpaX, OENKax, yriaeBoAgax — U UX PO B )KU3HU
yesnoBeka. MarepuallbHOE €IMHCTBO OPraHUYECKNX U HEOPTraHUYECKUX COECIUHEHUM.

KpeMmnuii, ero ¢pusznueckre 1 XMMHUYECKUE CBOIMCTBA, MOJIyYCHHE U TPUMEHEHHE.
Coenunenust kpemHus B mpupojie. O0iue npencrapieHus: 00 okcunae kpemuus (IV) u
KpeMHHEBOW KucaoTe. CHUIMKAThl, UX UCIOJIb30BAaHUE B OBITY, B MPOMBIILIEHHOCTH.
Baxkneiiiuye crpoutenabHble MaTepHalibl: KEepaMHUKa, CTEKJIO, IEMEHT, OETOH,
xene300eToH. [Ipo6ieMbl 6€301MacHOro NCIOIb30BaHUsl CTPOUTENIBHBIX MAaTEPHAIIOB B
ITOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

u3ydyeHrne oOpa3loB HEOPraHMYECKUX BELIECTB, CBOMCTB COJSHOW KHCIOTHI,
IPOBEJICHNE KAaUEeCTBEHHBIX pEaKkUUi Ha XJIOPUJ-UOHBI U HAOJIIOJIEHUE NTPU3HAKOB MX
MPOTEKAHUS, OMbIThI, OTPAKAIOIINE (PU3HMUECKHE U XMMHUYECKHE CBOMCTBA rajoOreHOB
U UX COCAMHEHHI (BO3MOYKHO HMCIOJIb30BAHME BHUIEOMATEPUAIIOB), O3HAKOMIICHUE C
oOpa3namu XJOpPUAOB (TajOreHHI0B), O3HAKOMJIEHHE ¢ oOpa3uaMu cepbl U €€
COCIUHEHUSIMH  (BO3MOXKHO HCIIOJIb30BaHUE BHUAECOMATEpUANIOB), HaONIO/EHUE
npolecca OOyIJIMBaHUSl caxapa NoJA JCHCTBUEM KOHLIEHTPUPOBAHHOW CEpPHOM
KHCIIOTBI, M3y4YE€HHE XUMHUYECKHX CBOWCTB pa30aBIEHHON CEpPHOW KHUCJIOTHI,
IPOBEJCHNE KAaYeCTBEHHOM peakinu Ha Ccyib(paT-uOH W HaONI0JeHHE MpHU3HaKa e
MPOTEKaHUs, O3HAKOMJICHHE C (PU3NYECKUMH CBOMCTBaAMHU a30Ta, gocdopa u ux
COEJIMHEHU! (BO3MOXKHO HMCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), 00pa3laMu a30THBIX U
dbochopHbIX ynoOpeHui, MoJydeHue, COOMpaHUE, pacClO3HABAHUE U H3YUYCHHE
CBOMCTB aMMMAKa, INPOBEJICHHE KauyeCTBEHHBIX pEAKUMi HAa HOH aMMOHUS U
dochar-uoH U H3ydEHHE TPU3HAKOB HX MPOTEKAaHUS, B3aUMOJECHUCTBUE
KOHLEHTPUPOBAHHOM a30THOM KHUCJIOTBI € Mebl0 (BO3MOXHO HCHOJb30BAHHE
BUJIEOMATEPHUAIIOB), U3YUEHHE MOJIENIEH KPUCTAJUTMYECKUX PEIIETOK anMasa, rpadura,
¢ymiepeHa, O3HAKOMJIEHHE C TIPOIIECCOM aaCcOpOLMM PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YITIEM W YCTPOWCTBOM MPOTHBOrasa, MOJydeHHe, coOupaHue,
pacno3HaBaHWe U M3y4YEHUE CBOICTB YIJIEKMCIIOIO Ta3a, MPOBEACHUE KaueCTBEHHBIX
peakuuii Ha KapOOHAT M CWJIMKAT-UOHBI U HM3yUYECHHE MPU3HAKOB HX MPOTEKaHUS,
O3HAKOMJIEHME C  TPOAYKIHMEN  CHIMKATHOM  IPOMBIIUIEHHOCTH, pEILICHUE
HKCIIEPUMEHTAJIBHBIX 33J1a4 10 TeMe «BakHelume HeMEeTaIbl U UX COCIUHEHUS.

MeTtasiibl M X COCAUHEHUSA

OO01ast xapakTepUCTUKAa XUMUYECKHUX AJIEMEHTOB — METAJJIOB HA OCHOBAaHUU HMX
noJiokeHus B Ilepuoanueckoii cucreme xumuueckux 3aemMeHToB /. 1. MenneneeBa u
cTpoeHusi aroMoB. CTpoeHue MeTauioB. MeTajuMueckas CBsI3b M MeTajInyecKas



KpUCTAJUTMYECKasl pelI€TKa. OJEKTPOXUMHUUYECKUUA PSAJl HAMPSHKEHUM METalIoB.
dusznueckue M XUMHUYECKHE CBOWCTBAa MeTayioB. OOIIMe CrocoObl IMOTy4YeHHUS
MeTaioB. [loHsATHE O KOPPO3UMM METAJUIOB, OCHOBHBIE CIIOCOOBI 3alUTHl MX OT
koppo3uu. CriaBsl (CTajdb, YyryH, JIOPATIOMUHUNA, OpOH3a) U UX MPUMEHEHUE B OBITY
Y IPOMBIIILJICHHOCTH.

[Ilenounsie MeTawibl: ToJokeHUE B llepuoguueckoil cUCTEME XUMHYECKHX
sanemeHToB JI. M. MenaeneeBa, CTpo€HHE HMX aTOMOB, HaxXOXIECHUE B MPUPOJIE.
duznyeckue M XMMHYECKHE CBOWCTBA (Ha mpumepe HaTpus W Kanus). OKCUIbl U
TUJIPOKCUBI HATPUA U Kalusl. [ [puMeHeHne MEeN0YHbIX METAJUIOB U UX COCTUHEHUN.

[IlenouyHo3eMenbHBIE  METAIBI  MAarHUMil W KajdbLMi:  TOJIOKCHHE B
[Tepuoguueckoit cucreme xumuueckux siaemMeHToB Jl. M. MeHnneneeBa, CTpoeHHUE KX
aTOMOB, HaxoOXxJeHue B mpupoae. Ou3znueckne MU XMMHUYECKHE CBOMCTBA MArHUsl U
Kaibliusl. Baxknelmme coeguHeHus Kaimblus  (OKCHUI, THAPOKCHUI, COJIN).
JKe cTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHCHHSI.

AJOMUHHIN: TToN0)keHue B [lepuoandeckoil cucreMe XUMUYECKHUX SJIEMEHTOB /.
. MenneneeBa, CTPOCHHME aTOMa, HAXOXKJICHHWE B mpupoxae. Dusndeckue u
XUMUYECKHE CBOMCTBA altOMUHUA. AM(OTEpHBbIE CBOMCTBA OKCHUIA M THIPOKCHIA
AJFOMUHUSL.

Keneso: nonoxenue B [lepuoauueckoit cucreme XuMuueckux siaemeHTon 1. WM.
MenpeneeBa, CTpOEHUE aToMa, HAXOXKACHUE B mIpupoae. OU3NUYECKUE U XUMUYECKUE
cBoiicTBa xene3a. Oxcunbl, ruapokcuasl u coiu sxkenesa (II) m xeneza (III), ux
COCTaB, CBOMCTBA U IOJIyYEHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHME ¢ oO0pasllaMd METaJVIOB M CIUIaBOB, HX (DU3UYECKUMU
CBOMCTBaMU, U3y4CHUE PE3YJIbTATOB KOPPO3UH METALIOB (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEPUATIOB), OCOOEHHOCTEH B3aUMOJCUCTBHUS OKCHUJIA KaJNbIUS U HATPUS C
BOZIOM (BO3MOXHO WCIIOJIb30BaHUE BHUEOMATEPUATIOB), HCCIEIOBAHUE CBOWCTB
KECTKOM BOJIBI, Mpoliecca TOPEHHUS Kejie3a B KUCI0poie (BO3MOXKHO UCIOIb30BaHUE
BHUJICOMATEPUAIIOB), MPU3HAKOB TMPOTEKAHUS KAUYECTBEHHBIX pEaKIMi Ha HWOHBI:
MarHusi, Kajbllus, adioMuHus, nuHka, skeneza (II) u xenmesza (III), memm (II),
HAOJIOZICHUE U OMKCAHHUE MPOIIECCOB OKPAITMBAHUSA TJIAMEHN MOHAMU HATPHS, KaJUs
U Kaibllusg (BO3MOXHO  HCIOJB30BAaHUWE BHUACOMATEPHUANIOB), HCCIIEIOBAHUE
aM(OTepHbIX CBOWCTB THAPOKCHAA ATIOMHHUST U TUJPOKCHIA IIMHKA, PEIICHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4 110 TeMe « BaKHENIe METaIJIbl U UX COEIUHECHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemectBa u marepuanbl B TIOBCEIHEBHOM KHU3HM 4YellioBeka. bezomacHoe
WCIIOJIb30BaHUE BEIIECTB M XUMHUUYECKUX peakiui B ObITy. [lepBas momoiis mpu
XAMHUYECKUX 0KOTax U OTPABIICHUSX.

XUMHUYECKOE 3arps3HEHHE OKpYXKawImlehd cpeabl (MpeaenbHas IomycTuMast
KOHIIeHTpanusi BemiecT, nainee — [I[JIK). Poap xumuu B perieHuHn SKOJOTHYECKUX
npooiem.

Xumuyeckuii IKCnHepumMenm:



U3y4eHUe o0Opa3loB MaTepHANOB (CTEKJO, CIUIABbl METAJJIOB, IOJIMMEPHBIE
MaTepHuabl).

Mescnpeomemmnnie ceasu

Peanmnszanusa MeXNpeIMETHBIX CBA3CH NPU HM3Y4YEHUMM XHMUM B 9 Kiacce
OCYILIECTBIISIETCS] UEPE3 HCIOJI30BAHNE KAK OOLIMX €CTECTBEHHO-HAYUYHBIX MOHSITHM,
TaK U MOHATHMN, SIBISAIOIUXCS CUCTEMHBIMU JUIS OTAENBHBIX NIPEAMETOB €CTECTBEHHO-
-HAYYHOT'O IUKJIA.

OO1Iue ecTecTBEHHO-HAyYHbIE IOHATHS: Hay4yHbId (akT, TUIOTE3a, 3aKOH,
TEOpHUs, aHajiu3, CHUHTE3, KilacCupuKauus, TMEePUOJUIHOCTh, HAOIIOJICHHE,
IKCIIEPUMEHT, MOJICTUPOBAHKE, U3MEPEHHE, MOJIETb, SIBICHUE, TAPHUKOBBIN 3 PeKT,
TEXHOJIOTHsI, MATEPUAJIBI.

dusnka: Marepus, aToM, dJIEKTPOH, IMPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOIBI,
PaAOAaKTUBHOCTh, MOJIEKYJIA, JIIEKTPUUECKUI 3apsi]l, TPOBOJHUKH, MOTYIIPOBOJIHHKH,
TUAJIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TENO, OOBEM, arperaTHo€ COCTOSHUE
BEILECTBA, TIa3, pacTBOP, pPacTBOPHUMOCTb, KPUCTAJUIMYECKAs PpEIIETKA, CIUIaBBl,
¢uznyecKkue BEIMYUHBL, €JMHULBI HU3MEPEHUs, KOCMHYECKOE IPOCTPAHCTBO,
IUIAHETHI, 3BE3AbI, COIHIIE.

buonorus: ¢otocuHTe3, AbIxaHue, Ouocdepa, 3KOCHCTEMA, MHUHEPAIbHBIE
y10OpeHus, MUKPOAJIEMEHTBI, MAaKPO3JIEMEHTHI, IUTATEIbHbIE BEIIECTBA.

['eorpadus: atmochepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TOPOJbI, MOJIC3HBIC
MCKOITaeMbI€, TOILJIMBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
XUMHUHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATbHI

JIM4HOCTHBIE  pe3yabTaThl  OCBOCHHSI IPOTPaMMBI  OCHOBHOTO  OOIIEro
o0pa3oBaHUs [OCTUTAIOTCA B XOJ€ OOYy4YeHHs XMMUU B €IMHCTBE Y4YeOHOH U
BOCIIUTATENFHON JIEATEIBHOCTH B COOTBETCTBUHM C TPAJUIIMOHHBIMH POCCUHCKUMHU
COLMOKYJIBTYPHBIMA M JYXOBHO-HPAaBCTBEHHBIMH IEHHOCTSIMH, TIPUHSITHIMH B
OOIIeCTBE TMpaBWIAMU ¥ HOPMaMH TIOBEJCHHS W CIHOCOOCTBYIOT Tpoleccam
CaMOTIO3HAHUSI, CAMOPA3BUTHS U COLUAIN3ALINU 00YJIarOIINXCS.

JImaHOCTHBIE pe3yIbTaThI OTPaKAIOT  TOTOBHOCTH 00yYaromuXxCst
PYKOBOJICTBOBATHCSI CUCTEMOM TTO3UTUBHBIX IICHHOCTHBIX OPUEHTAIIMN U PacUIMpPEHHE
OIIBITA ICATEIBHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YACTH:

1) maTpuoOTHYECKOT0 BOCTIMTAHMS:

IICHHOCTHOTO OTHOIICHHS K OTCUYCCTBCHHOMY KYJIBTYPHOMY, UCTOPHYECKOMY H
HAyYHOMY HACIENWIO, TOHMMAaHWS 3HAYEHUS XUMHUYECKOW HAyKd B IKU3HHU
COBPEMEHHOT'0 O0OIIeCcTBa, CIIOCOOHOCTH BIAAETh TOCTOBEpHON HWHGOpMAIHEH o
NEPEAOBbIX JOCTHIKCHUSAX W OTKPBITHSX MHUPOBOW M OTEYECTBEHHOW XUMHH,
3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOMCTBE MHUpa U OOIIECTBa;



2) TPAXKIAHCKOTO BOCTIMTAHMUS:

NPEACTABICHUS. O COLMAJIbHBIX HOpPMax M MpaBWIaX MEKINYHOCTHBIX
OTHOIIECHUH B KOJUICKTUBE, KOMMYHUKATHBHOW KOMIIETCHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, y4eOHOMCCIIEI0BATEIbCKOM, TBOPUECKON U APYrMX BHJAX JEATEIBbHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOW JESATEIbHOCTH TIPU  BBINOJIHEHUH
yueOHBIX, I103HABATENIbHBIX 3a71a4, BBIOJHEHUH XUMUYECKUX HKCIIEPUMEHTOB,
CO3JaHUM y4EOHBIX MMPOEKTOB, CTPEMIIEHUS K B3aUMOTIOHUMAHMIO U B3aMMOIIOMOIIH B
npolecce 3TOM y4eOHOU NesITeNbHOCTH, TOTOBHOCTH OLICHHBATh CBOE MOBEIACHHUE U
MOCTYIKH CBOMX TOBAPHILEH C MO3ULMHA HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM
OCO3HAHUS MOCJIEACTBUI OCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSIL:

MHUPOBO33PEHUYECKUE MPENCTABICHUS O BEIIECTBE M XUMHUYECKOW pEaKluH,
COOTBETCTBYIOIIME COBPEMEHHOMY VYPOBHIO pa3BUTHUS HAyKHU M COCTaBJISIOIIME
OCHOBY Il TIOHMMAaHHSl CYIIHOCTH HAy4YHOM KapTHHBI MUpPA, MPEACTaBlIeHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS NPHUPOABI, B3aUMOCBA3SX YEJIOBEKa C
MIPUPOJHOM CPENION, O POJIM XUMHUHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHBICE MOTHUBBI, HAIPAaBJICHHBIE Ha IOJYYEHUE HOBBIX 3HAHUU IO
XUMHUHU, HEOOXOJMMBbIE JJisi OOBSICHEHUS HAOII0JaEMBIX IPOIIECCOB M SBJICHUM,
MO3HABaTENbHON, HH(OPMAIIMOHHOW U YUTATEJIICKONM KyJNbTYpbl, B TOM 4YHUCJE
HAaBBIKOB  CaMOCTOSITENIBHOW pabOThl C Yy4eOHBIMH TEKCTaMH, CIPaBOYHOMN
JUTEPATYPON, JOCTYNHBIMH  TEXHHYECKMUMH CpeACTBAaMU  MHGOPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHMI0O M TIO3HAHUIO, JHO0O03HATEIBHOCTb, T'OTOBHOCTH U
CIIOCOOHOCTBh K CaM000pa30BaHUI0, MPOEKTHOM U UCCIAEA0BATENbCKON NeATEIbHOCTH,
K OCO3HAaHHOMY BBIOOpPY HAMPABJICHHOCTH U YPOBHS 00YUYCHUS B JaJIbHEHUIIIEM;

4) hopMHUpPOBAHUSI KYJIBTYPbI 3I0POBbSI:

OCO3HAHME LIEHHOCTH JKU3HU, OTBETCTBEHHOI'0 OTHOILUEHUSI K CBOEMY 3/10POBBIO,
YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 »KWU3HMU, OCO3HAHHUE IMOCIEICTBHUM W HEMPUITHE
BpeAHBIX  MOpuBbIYEK  (YNOTpeOJSeHUs  ajKOrojs, HAPKOTHKOB, KYypEeHUs),
HEOOXOJMMOCTU  COOJIOJICHUST TIpaBWJI  0€30MacHOCTH TPU  OOpAIllEHHH  C
XUMUYECKMMHU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpPEC K MPAKTUYECKOMY M3YYCHHIO MPOQECcCCHil U TpyJa pa3jIudHOro poja,
yBaXXEHUE K TPYAY U pe3yibTaTam TPYAOBOU NESITEIbHOCTH, B TOM YHUCJIE Ha OCHOBE
MIPUMEHEHUS TIPEIMETHBIX 3HAHUHN 10 XUMUM, OCO3HAHHBIN BBHIOOP WHAWBUIYATbHOMN
TPACKTOPUM TIPOJIOJDKCHUSI 00pa3oBaHUs C YYETOM JIMYHOCTHBIX WMHTEPECOB H
CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HWHTEPECOB M TOTPEOHOCTEH, YCHENTHOU
po(ecCUOHANIBHON AESITENbHOCTH U PA3BUTHS HEOOXOAUMBIX YMEHHM, TOTOBHOCTb
aJanTUPOBATHCA B MPOPECCUOHAIBHON CPelIE;

6) 3K0JI0rM4ecKOro0 BOCIIUTAHUSI:

HKOJIOTHYECKH 11eJ1eCO00pa3HOe OTHOILIEHUE K MPUPOJE KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CyIIeCTBOBaHUS, MOHUMAHHE LIEHHOCTH 3JI0POBOTO U



Oe3omacHOro o0pas3a JKWM3HM, OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY
buU3nYeCKOMy U TICHUXMYECKOMY 370pPOBBIO, OCO3HAHHE IIEHHOCTH COOJIIOJICHUS
npaBuJl 6€30MaCHOTO TMOBEJCHUS MIPU pabOTe C BENIECTBAMH, a TaK)KE B CUTYaIlUsX,
YIPOKAOIINX 300POBBIO U KU3HHU JIFOJEH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUSA, IMOJTy4daeMble MPU W3YYCHUU XUMUH, IS
pellIeHusl 3a/1a4, CBSI3aHHBIX C OKPYKAIOUIECH MPUPOTHOM CPEAOM, I MOBBILICHUS
YPOBHSI ~ DKOJOTHUYECKOM  KYyJbTYpPhl, OCO3HAHHS  TJIOOAJIBLHOTO  XapakTepa
AKOJIOTUUECKUX TMPOOJeM U TyTedl MX PEIICHUS IOCPEJICTBOM METOJ0B XHUMUH,
JKOJIOTUYECKOTO MBIIUICHUSI, YMEHUSI PYKOBOJCTBOBATbCSI MM B IO3HABATEIIBHOM,
KOMMYHHMKATUBHOU U COITUAJIBHOM MPaKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeaMETHBIX pE3yJbTATOB BBIACISAIOT 3HAYMMBIE  JIJIA
dbopMupoBaHUS MUPOBO33PEHUSI OOIICHAYYHbIC MOHSITHS (3aKOH, TEOPHUS, MPUHIIMII,
runore3a, (akT, CcHCTeMa, MPOIECC, OHKCIOEPUMEHT U JpYyroe.), KOTOpbIC
HCIIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUE€OHBIX IMpeaMeTax M TO3BOJISIOT Ha
OCHOBE 3HAHMH M3 ATHUX NPeAMETOB (HOPMUPOBATH MPEJICTABICHHE O IEIOCTHOM
HAay4YHOW KapTHHE MHpA, U YHUBEpPCAJIbHBbIC Y4eOHBbIC NEUCTBUA (IIO3HABATEIbHBIC,
KOMMYHHUKATHBHBIE, PETYISATHBHBIC), KOTOphIE 0OOCCIeYnBalOT (POopMHUPOBAHHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IIJITAHUPOBAHHIO M OCYIIECTBICHHIO Yy4eOHOM
JICATEIILHOCTH.

IHo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUS

ba3oBble JJornuyeckune 1eMCTBHS:

YMEHHMS UCIIOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIIIJIEHUS TIPU OCBOCHUM 3HAHUM:
PacCKpbIBaTh CMBICI XMMHUYECKUX TOHSATUU (BBIACIATH UX XapaKTEpPHbIE MPU3HAKH,
YCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMH MOHSITUSMH), WCIOIb30BaTh MOHSATHS JIJIs
OOBSICHEHUST OTNEIBbHBIX (DAaKTOB M SIBJICHWM, BBIOMpPATh OCHOBAHUS W KPUTEPUU IS
KJIacCU(UKAIIMA XUMHUUYECKHUX BEIIECTB M XUMHUYECKHX peaKIui, yCTaHaBJIWBATh
MPUYUHHO-CJICJICTBEHHBIC CBSI3U MEXKIY OOBEKTaMU U3Y4YEHUSI, CTPOUTH JIOTHYECKUE
paccyxaeHuss (MHAYKTUBHbIC, JEIYKTUBHBIC, 1O aHAJIOTMH), JeJIaTh BBIBOJLI U
3aKJII0UCHUS

YMEHHME TIPUMEHATh B TIPOIlECCe TO3HAHUS TMOHATUS (IpEAMETHBIE U
METanpeIMETHbIEC), CUMBOJIMUECKUE (3HAKOBBIE) MOJIENIH, UCIOJIb3yeMbl€ B XHMUH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIE B XUMHHM MOJCJIbHBIC MPEICTABICHUS —
XUMUYECKANA 3HAK (CMMBOJ DJJIEMEHTa), XHMH4YecKas ¢GopMmyia W ypaBHEHUE
XUMUYECKON PEaKIMU — TMPHU PEIICHUH Yy4eOHO-TIO3HABATEIbHBIX 3a7a4, ¢ y4ETOM
ATUX MOJCIBHBIX TMPEICTABICHUIN BBISBIATH M XapaKTEPU30BaTh CYIECTBEHHBIC
MPU3HAKU H3Yy4aeMbIX OOBEKTOB — XMMHYECKHUX BEIIECTB U XMMHUYECKUX PEaKIUi,
BBISBJIATH OOIHE 3aKOHOMEPHOCTH, IPHYMHHO-CIIC/ICTBEHHBIC CBSI3U U IMIPOTUBOPEUHS
B U3y4YaeMBbIX MPOIECCAX U SBICHUSIX.

ba3oBble ucciienoBarejibCKue el CTBHA:

YMEHHME UCIOJb30BaTh MOCTABJICHHBIE BOINPOCHl B KAa4eCTBE HMHCTPYMEHTA
MTO3HAHUS, a TAKXKE B KaU4eCTBE OCHOBBI 11 (DOPMHUPOBAHUS THIIOTE3bI 11O IIPOBEPKE



NPaBUIBHOCTH BBICKA3bIBAEMBIX CYKIEHUI;

OpUOOPETEHUE OMNbITa MO IUIAHUPOBAHUIO, OPraHU3alUdd U TPOBEIACHUIO
YUYEHHUYECKHX OKCIEpPUMEHTOB, YMEHHE HaOmoIaTh 3a XOJOM IpoIllecca,
CaMOCTOATENILHO TPOTHO3UPOBATH €ro pe3ysbrar, (HopMyIupoBaTh O00O0OIIEHUS U
BBIBOJIBI 110 pe3yJibTaTaM IMPOBEAEHHOIO OIbITA, UCCIIEIOBAHUSA, COCTABISATh OTYET O
MpOJIeJIaHHON padoTe.

Pa6ora ¢ undpopmanmeii:

YMEHHE BBIOMpaTh, aHAJIM3UPOBATh U HMHTEPIPETUPOBATH HUH(POPMALIHIO
pa3INYHBIX BUAOB W (POPM MPEACTABICHUS, MOTYYaeMyI0 M3 Pa3HBIX HCTOYHHUKOB
(Hay4qHO-TIONYJISIpHAsk JTUTEpaTypa XUMUUYECKOTO COJEPKaHUsl, CIIPABOYHbIEC MOCOOUS,
pecypcbl HTEpHETa), KPUTUYECKU OIIEHMBATh MPOTUBOPEUYUBYIO M HEJOCTOBEPHYIO
uHpOpPMAITHIO;

YMEHUE NPUMEHATh Pa3IMYHbIE METOJAbl M 3alpoChl MPU IMOUCKE U OTOOpE
uH(OpMAIMM M COOTBETCTBYIOLIMX JIaHHBIX, HEOOXOAMMBIX JJIA BBITOJIHEHHUS
y4eOHBIX W TO3HABATEIbHBIX 33Ja4 ONpPEAENEHHOrO THIA, MPUOOPETEHHUE ONBITAa B
o0JacTh  HWCIOJIb30BaHUA  HMH()POPMALIMOHHO-KOMMYHHUKAaTUBHBIX  TEXHOJOTHH,
OBJIAJICHUE KYJbTYpPOW AKTUBHOI'O HMCIOJIb30BAaHUS PA3JIMYHBIX MOUCKOBBIX CHCTEM,
CaMOCTOATEILHO BBIOMpATh ONTHUMAIbHYIO (OpMY NpeAcTaBlieHHUs WHGOpMAIUU U
WUIFOCTPUPOBATh pEIIAaEMble 3a/Jauyd  HECIOXHBIMA CXEMaMH, JdarpammaMy,
npyrumu hopmamu rpaduKu 1 ©X KOMOMHAIIUSAMY,

YMEHHE UCIOJb30BaTh M  aHaJM3UpOBaTh B Ipolecce Y4YeOHOH W
UCCJIEI0OBATENBCKON JACSITENBHOCTH HH(GOPMAIMI0 O BIHUSHUM IPOMBIIIJIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA U TPAHCIIOPTA HAa COCTOSIHUE OKPY’KAIOIIEeH MPUPOTHOM Cpeibl.

KoMMyHHKaTHBHBIE YHMBEpPCAJIbHbIe YUeOHbIE 1eliCTBUA:

yYMEHUS 3a/1aBaTh BOMPOCHI (B XOJ€ AHAJIOra U (WJIM) AUCKYCCHH) MO CYILIECTBY
oOcyxnaeMoil  TeMbl, (OPMYJIHUPOBATH CBOM  MPEIJIOXKEHUS  OTHOCUTEILHO
BBITIOJIHEHUS MTPEAJIOKEHHOM 3a/1a4u;

YMEHUS MPEACTABIIATH MOJyYECHHBIE PE3YJIBTATHI TO3HABATEIBHOMN JAESITEIIBHOCTH
B YCTHBIX U NHCbMEHHBIX TEKCTaX; JEJIaTh MPE3CHTALUI0 PE3YyJbTAaTOB BBIOJIHEHUS
XUMHUUYECKOTO SKCIEpUMEHTa (J1abOpaTOPHOIO OMbITa, J1a0OpaTOpPHOW pabOThI IO
HCCIIEIOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MPOCKTA);

YMEHHsSI Y4eOHOro COTpPYJHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
IIO3HABATEJIbHOM M MCCJEN0BATEIBCKON JESITENIBHOCTU MPU PEIICHUH BO3HHUKAIOIIUX
npobjieM Ha OCHOBe Yy4€Ta OOIMX HWHTEPECOB U COIJIaCOBAaHUS  TO3UIUH
(oOcyxeHns, OOMEH MHEHHUSMH, «MO3TOBbIE€ IITYPMbD», KOOPAUHAIINS COBMECTHBIX
NEUCTBUMN, OIpE/IeNieHne KPUTEPUEB MO OICHKE KAa4YeCTBA BBHIMOJIHEHHOW PaOOTHI H
JpyTue).

PeryasiTuBHbIE YHUBeEpCcaJbHbIe Y4eOHbIe NeiCTBUSA:

YMEHUE CaMOCTOSATENBHO OINPENENATh LEIH JEATEIbHOCTH, IIJIAHUPOBATh,
OCYILIECTBJISAITh, KOHTPOJUPOBATH U TNPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BHIOMpaTh Haubosee >PQGEeKTHUBHBIE CIOCOObI PEIICHUsS] YYEOHBIX U
MO3HABATENIbHBIX  3a/lay, CaMOCTOSATEIbHO COCTAaBJIATh WM KOPPEKTUPOBATH



IIPEUIOKEHHBIA AJITOPUTM JEHCTBUM IIPU BBINOJHEHUM 3a1aHUM C YYETOM IOJTy4ECHUS
HOBBIX 3HaHUN 00 H3y4yaeMbIX OOBEKTaX — BEIIECTBAX M pEaKIUSAX, OIEHUBATH
COOTBETCTBHE IMOJIYYEHHOIO PE3yJbTaTa 3asiBJICHHOM 1I€JM, YMEHHUE HCIIOIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IPEJIaracMbI€ B YCIIOBUU 3a/IaHHM.

HPEIMETHBIE PE3YJIBTATHBI

B cocraBe npenMETHBIX PpE3yJbTaTOB IO OCBOEHUIO  0OO0A3aTEIBHOIO

COJIep)KaHMs, YCTAaHOBJICHHOIO JaHHOW (enepalibHOM paboueld MpOrpamMmoi,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIUMHCS HAy4yHbIE 3HAHMS, YMEHUS U CIIOCOOBI
NEHUCTBUN, CTIEU(PUICCKUE JIS MPEAMETHON 00J1acTh «XUMHS», BUABI ACITCIHBHOCTH
MO0 TOJYYEHUIO HOBOTO 3HAHUS, €ro MHTEpIpeTaluy, MNpeoOpa3oBaHUI0 U
MPUMEHEHUIO B PA3IMYHBIX YUYEOHBIX U HOBBIX CUTYAIIHSIX.

K xoniy obydyenust B 8 kjacce mpeaMeTHble pe3ysbTaThl Ha 0a30BOM YpOBHE

JOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

e PpACKpBIBAaTh CMBICI OCHOBHBIX XWMHYECKUX IIOHATHW: aTOM, MOJEKYJa,
XUMHYECKUN DJIEMEHT, IIPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOJHAs W HEOJHOPOAHAs), BAJIEHTHOCTb, OTHOCHUTENIbHAS aTOMHAsl U
MOJIEKYJISIpHAs Macca, KOJWYECTBO BEHIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBass JOJII XUMHYECKOTO DJJIEMEHTA B COCAUHEHHHM, MOJIAPHBIN
00b€ M, OKCHJ, KHCJIOTa, OCHOBAHHME, COJb, JJIEKTPOOTPHUIATEIBHOCTD,
CTCTNICHb OKHUCJICHUS, XUMHUYECKas peakius, Kiaccudukamus peaxiuil:
pEaKIMU COEIVHEHMS, PEAKIIUN PA3JIOKEHUSI, PEAKIIMN 3aMEIIEHUs, PEaKLIHH
OoOME€Ha, PK30- U JHJIOTEPMHUYECKHE pEaKIMH, TEINIOBOW 3(PQeKT peakuuu,
AJIpO aTOMa, DJIEKTPOHHBIN CJION aToma, aTOMHas OpOuTanb, paanyc aToma,
XMMHUYECKas CBA3b, MOJISIPHAS M HEMOJISIpHAs KOBAJICHTHAs CBA3b, MOHHAs
CBSI3b, MOH, KATUOH, aHUOH, PACTBOP, MACCOBAsI 10JIsI BEIeCTBa (MPOLEHTHAs
KOHIICHTpAIIUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHYECKHUX TOHATHA W
MPUMEHSThH 3TU NOHATHUA MPU OMKUCAHUY BEUIECTB U UX MPEBPAILCHHUI;

e HCIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY ISl COCTaBJIEHUS (DOPMYJI BEILIECTB
Y YPaBHEHUN XUMUYECKUX PEAKIUN;

e ONpPENENATh BAJIEHTHOCTh ATOMOB 3JEMEHTOB B OHMHAPHBIX COEAMHEHUSX,
CTENEHb OKHCIICHUS 3JIEMEHTOB B OMHAPHBIX COECAMHEHUSX, IPUHAIICKHOCTD
BELIECTB K OINpeAea€HHOMY KJaccy COeAMHEHUH 1o QopmyrnaMm, BUA
XUMUYECKOM CBsi3W  (KOBaJ€HTHAass W HMOHHAsg) B  HEOPraHUYECKHX
COEIMHEHUSAX;

e packpeiBaThb cmbicn llepmogmueckoro 3akona [JI. WM. Mengeneesa:
JEMOHCTPUPOBATh IIOHMMAaHUE IIEPUOAUYECKOM 3aBUCHMOCTH CBOMCTB
XUMHUYECKUX DJIEMEHTOB OT WX MojoxkeHus B llepuommueckoi cucreme,
3aKOHOB COXPAaHEHUsT MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, ATOMHO-
-MOJIEKYJISIPHOT'O YYEHHMs, 3aKOHa ABOraipo;

e ONKCHIBATh U XapakTepu3oBaTh TabauuHyto popmy Ilepuonnyeckoi cuctembl
XUMHUYECKUX DJIEMEHTOB: pPa3iWyaTh IIOHATHUS «TJAaBHAs MOArpyINna



(A-rpynna)» u «mnobounas mnoarpymmna (b-rpynma)», mansie u Ooinbline
NEPUOABI, COOTHOCUTh OOO3HAUYEHMs, KOTOpPbIE MMEIOTCS B TaOIUIE
«Ilepunoguueckas cucrema xumudeckux aneMeHToB [I. M. MenneneeBa» c
YUCJIOBBIMUA XAPAaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHYECKUX 3JIEMEHTOB
(coctaB u 3apsA sAApa, OOIIEe YUCIO DJIEKTPOHOB M PACHPENCICHHE HX I10
3JIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XUMHUYECKHE OJEMEHTHI, HEOpraHMYeCKHe BEIIeCTBa,
XUMUYECKHE peakuuu (M0 YHCIy M COCTaBy YYaCTBYIOIIMX B peakUuu
BEIIECTB, M0 TEIJIOBOMY D (HEKTy);

XapakTepu30BaTh (ONUCHIBaTh) OOIIME XWMHUYECKHE CBOICTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEP)KJAs ONUCAHME MPUMEpPaMH MOJIEKYJSPHBIX
YPAaBHEHHMM COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUN;

IIPOTHO3UPOBAaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOTO
COCTaBa, BO3MOXKHOCTM IPOTEKAHHWA XUMHUYECKHX IPEBpalICHUN B
Pa3INYHBIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTENBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MacChl BEILECTB,
MacCOBYIO JIOJK0 XUMHYECKOrO JJIEMEHTa M0 (opMmysne COeIuHEHMUs,
MacCOBYIO JIOJIFO BELIECTBA B PACTBOPE, IPOBOJUTH PACUETHI IO YPABHEHHIO
XAMHUYECKOUN pEaKIInu;

INPUMEHSATh OCHOBHBIE OIEPAllMU MBICIUTEIBHON AESITENbHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, O0000IIeHHE, CHUCTeMaTH3alluioo, KIacCU(pHUKAIUIO,
BBISIBJICHUE TPUYMHHO-CIEACTBEHHBIX CBSI3€M — U1 M3y4YEHHs CBOMCTB
BEILECTB U XUMHUUYECKHX PEAKIIMI, €CTECTBEHHO-HAYYHbIE METO/bI MO3HAHUS
— HaOJIoJIeHne, U3MEpPEeHue, MOJACIMPOBAHUE, SKCIIEPUMEHT (peajbHBbI U
MBICJIEHHBIN );

ClIeIoBaTh MpaBHJIaM MOJIb30BAaHUS XUMHUYECKONH TMOCYIO0H M J1a00paTOpHBIM
o0oOpyJoBaHMEM, a TakKe IMpaBuUjaM oOOpalleHusi ¢ BeIlleCTBaMH B
COOTBETCTBUM C HWHCTPYKIUSMU 1O  BBINOJIHEHUIO  J1A0OPATOPHBIX
XUMHUYECKHUX ONBITOB IO MOJIYYEHHUIO U COOMpPAHUIO ra3000pa3HbIX BEILLECTB
(Bogopoa M KHCIOPOJa), NPUTOTOBJIEHUIO PACTBOPOB C OMNPECIEHHOM
MacCOBOM JIOJIEM PACTBOPEHHOIO BELIECTBA, IUIAHUPOBATh M IPOBOAUTH
XUMHUYECKHUE HKCIEPUMEHTHl MO pAaClO3HABaHUIO PACTBOPOB IIEJIOYEH H
KHUCJIOT C TIOMOIIbI0 MHAMKATOPOB (JIaKMYC, (eHosIpTarienH, METUIIOPaHX U

JpyTHe).

K kxoHy oOyuyeHust B 9 kjacce npeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHU:

PaCKpBIBATh CMBICI OCHOBHBIX XMMHUUYECKUX MOHITUNA: XUMUYECKUN 3JIEMEHT,
aToM, MOJIEKYyJIa, HOH, KAaTHOH, aHWOH, IPOCTOE BELIECTBO, CIIO)KHOE
BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIIBHOCTh, CTENEHb OKHUCIICHHS,
XUMHUYECKasl peakiiusi, XUMUYEeCKas CBs3b, TEIJIOBOM A((PEKT peakivu, MOJb,
MOJISIPHBIN 00BEM, pacTBop, 3JIEKTPOJIUTHI, HE3JICKTPOJIUTHI,
AIIEKTPOIUTHYECKAST TUCCOIUAIUS, PEAKIIMK MOHHOTO OOMEHa, KaTajau3aTop,



XUMHUYECKOE paBHOBECHE, OOpaTuMble W  HEoOpaTUMble  peakluH,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIUN, OKHUCIIUTENb, BOCCTAHOBUTEND,
OKHUCJICHME M BOCCTAaHOBJICHHE, aJUIOTpOIus, amM(pOTEpHOCTh, XMUMHUYECKas
CBsA3b (KOBAJIEHTHAs, MOHHAs, METAJUIMYECKAsl), KPUCTAIMYECKAsT PEUIETKa,
KOPpPO3HsI METAJJIOB, CIUIaBbl, CKOPOCTh XUMHUYECKON pEaKIUH, MPEAEeIbHO
nonyctuMas koHueHntpauus [1JIK BemecTsa;

WUIIOCTPUPOBATh  B3aUMOCBS3b OCHOBHBIX XHMHMYECKMX IOHATHA U
IMPUMEHSATH 3TH MOHATHS PU OIMCAHUU BELIECTB U X MPEBPAICHMIA;
UCIOJIb30BaTh XMMUYECKYI0 CUMBOJIMKY JIJIsi COCTaBJIeHUSI (hOpMyYJ BEIIECTB
Y YPaBHEHUI XUMUYECKUX PEAKIUN;

ONpEIENATh BaJEHTHOCTh U CTENEHb OKUCIEHUS XUMHUYECKHUX DJIEMEHTOB B
COCIMHEHUAX  PA3JIMYHOIO  COCTaBa, IPUHAJIEHKHOCTh  BEIIECTB K
OIpeeNEHHOMY KJIacCcy COE€AMHEHUN Mo (opmysam, BUJI XMMHUECKON CBS3U
(KOBaJIeHTHAsi, MOHHAs, METAJUIMYECKas) B HEOPraHMYECKUX COEIMHEHUSX,
3aps]l MOHA MO XUMHUYECKOU (opMyIie, XapaKTep Cpellbl B BOAHBIX PAacTBOPAX
HEOPTraHWYECKUX COCAUHEHUH, THUIl KPUCTAIUIMYECKON PEIIETKA KOHKPETHOTO
BEILECTBA;

packpeiBath cMbici [lepuomnueckoro 3akona J[. WM. Menaeneesa u
JEMOHCTPUPOBATh €ro IOHMMAaHHWe: OIUChIBaTh M  XapaKTepU30BaTh
Tabnnuynyro ¢opmy Ilepuoauyeckoil CHUCTEMBI XUMHUYECKHX 3JIEMEHTOB:
paznuyaTh TOHATHS «rjaBHasg mnoarpynna (A-rpymnma)» U «moOodHas
noarpynmna (b-rpynma)», wmansie u OOJbIIME TEPUOJBI, COOTHOCHUTH
0003HauYeHUsl, KOTOPbIE UMEIOTCA B MEPUOANYECKON TaOJIMIIe, C YHCIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHSI ATOMOB XUMHUYECKMX 3JIEMEHTOB (COCTaB H
3apsij sizpa, 00IIee YUCIIo JIEKTPOHOB U paclpeesieHUe X MO 3JIEKTPOHHBIM
CIIOsIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B HM3MEHEHHH CBOMICTB
AJIEMEHTOB U MX COEAMHEHWH B MpeAenax MajiblX IMEePUOJOB U TJIaBHBIX
HOATPYIII ¢ YYETOM CTPOCHHUSI UX aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUYECKHE DJIEMEHTHl, HEOpraHMYeCKHE BEIIECTBa,
XUMUYECKHUE peakuuu (M0 YHMCIy MU COCTaBy YYaCTBYIOIIMX B peakUuu
BEILIECTB, MO TEIIOBOMY A((eKTy, M0 M3MEHEHUIO CTENeHEeW OKHUCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapaKTepu3oBaTh (OMHUCHIBATh) OOIIKME M ClIeUU(PUUECKUE XUMHUYECKHE
CBOMCTBAa TMPOCTBIX M CIOXHBIX BEIIECTB, MOATBEPXKIAs OIMUCAHUE
OpUMEPAMH  MOJIEKYJISIPHBIX W HOHHBIX YpaBHEHUH COOTBETCTBYIOLIUX
XAMUYECKUX PEAKIINM;

COCTABJISITh YPABHEHHUS 3JIEKTPOJUTUYECKON JUCCOLMALMM KUCIOT, EN0Yen
U COJIeH, MOJHbIE U COKPAIIEHHBIE YpaBHEHUS PEAKIUi HOHHOIO OOMEHa,
yYpaBHEHUS pPeakUuui, NOATBEPKIAAIOUIMX CYIIECTBOBAHUE T'€HETHUYECKOU
CBSI3M MEXJy BELIECTBAMU Pa3IN4HbIX KJIACCOB;

pacKkppIBaTh  CYIIHOCTb  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIMIA
MOCPEJICTBOM COCTABIICHUSI SJIEKTPOHHOTO OajaHca 3TUX PeaKluid;



e TPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHHS,
BO3MOXKHOCTH TIPOTCKaHUS XHMHUYECKHX TIPEBpAIICHUN B Pa3IUYHBIX
YCIIOBUSIX;

e BBIYUCIIATH OTHOCHUTEIHHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIECTB,
MAacCOBYIO JIOJIO XHMHYECKOrOo JJIeMeHTa Mo (opMmyrne CcoeauHEHMUs,
MacCOBYIO JIOJIFO BEIIECTBAa B PacTBOpPE, MPOBOAMUTH PACUYETHI IO YPABHEHHIO
XAMHUYECKON pPEaKIInu;

e COONIONATHh TPABWJIA MMOJH30BAHMS XHUMHYECKOW TOCYIAOM M J1abOpaTOpHBIM
o0opynoBaHWEM, a TaKXe TpaBWiIa OOpameHus ¢ BelmecTBaMH B
COOTBETCTBHUM C HMHCTPYKIHMSIMH TI0  BBIMOJHCHUIO  JTAOOPATOPHBIX
XAMHYECKUX OTIBITOB IO TMOJYUYEHUIO M COOMpaHHUIO Tra3000pa3HBIX BEIIECTB
(aMMuaka v yriaeKkucioro rasa);

e TMPOBOJUTH PEAKIINH, TMOITBEPIKTAIOIINEC KAaUeCTBEHHBIH COCTAaB Pa3IUYHBIX
BCIIIECTB. PACIIO3HABATh OMBITHBIM MYTEM XJIOPHA-, OpOMHA-, HOAUA-,
kapOonat-, ¢docdar-, cuwimkar-, cyiabhar-, TUIPOKCUA-UOHBI, KATUOHBI
AMMOHHUSI U HOHBI HW3YYEHHBIX METAJJIOB, NPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPTraHUICCKUX BEIICCTB;

e TPUMEHATH OCHOBHBIC OTEPAIMH MBICIUTCIBHON JCATEIHPHOCTH — aHAIHU3 H
CUHTE3,  CpaBHEHHE,  OO0O0OIleHHe,  CHCTEeMaTU3allui0,  BBISBIICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€d — JUIsl M3YyYEHUsS] CBOMCTB BEIIECTB U
XUMUYECKAX pPEaKIUi, eCTeCTBCHHO-HAyYHBIE METOJbI TO3HAHUS —
HaONIOZICHUE, HW3MEpPEHUE, MOJCIUPOBAHUE, OKCIICPUMEHT (pPCaIbHBIA U
MBICJICHHBIH ).

Brrouenne oOydaronuxcsi BO BHEITHUE MPOIEAYPHl OIEHKH JTOCTHKCHUH IO

npeamety "Xumus", B TOM 4YUCJIE€ BCEPOCCUNCKHE MPOBEPOUYHBIE padOTHI U APYrue
MoA0OHBIE MEPONPUSITHS, TPOBOJUTCS TOJIBKO C KEJIaHUS CaMUX OOYYarolUXCs C
311P u ux ponuteneit (3aKOHHBIX MPEACTABUTENCH).

[To pe3ynbTaTam MPOMEXKYTOUYHOW OIEHKH OBJAJACHHS COACp)KaHWEM Y4eOHOTro
npeaMera "Xumusa" TPUHUMAETCS PENIEHUE O COXPAHEHUH, KOPPEKTUPOBKE
MOCTABJICHHBIX 3aJ]ady, OOCYXJICHHS Ha TICHUXOJOTO-MEeIarornieCkoM KOHCUIIMYME
(yueOHO-METOAMYECKOM COBETe U (W) JAPYyroM OOBEIMHEHHUH) OOpa3oBaTEIbHOM
OpraHu3allid C I1EJIbI0 BBISIBJICHUS MPUYMH W COTJIACOBAHMS IIaHA COBMECTHBIX
JNEUCTBUMA  TENArOTMYECKOr0  KOJUIEKTUBA, OpPTaHU3alMd  B3aUMOACUCTBUSA C
ponutensimu obydaromierocs ¢ 3I1P.
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