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[Iporpamma mO XWMHM Ha YypPOBHE OCHOBHOTO 00mero o0pa3oBaHus
COCTAaBJICHA Ha OCHOBE TpeOOBaHWN K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 00O, a Taxxke (henepaibHON paboyeil mporpaMMbl BOCITUTaAHUSI.

Ha u3ydyenue xumuu Ha 6a30BOM ypoBHE oTBoAMTCS 136 "acoB: B 8 kiiacce —
68 JacoB (2 Jaca B Hejien0), B 9 kinacce — 68 yacoB (2 yaca B HEJIETIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4Y€JIOBEKa. XUMHSI B CUCTEME HAYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. (OTHOcHUTENbHAsT aTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHast macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BellecTBa. Pacuértel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Kiaccudukanus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu pabOThI B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKux CBOMCTB O0O0pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIIOACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM TTPOBOJIOKH, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SIBJIICHUN, HAOIIOACHHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyit meau (11),
U3Y4YeHHUE CIOCOOOB pa3felIeHHUs] CMECEd: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNE OYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONUCAaHUE  pEe3yJbTaTOB  MPOBENCHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxxHeline npeacTraBuTe M HCOPraHUYECKHUX BELIECTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — anemMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUS KUCTopoAa B J1abOpaTopuu W TPOMBINUICHHOCTH. KpyroBopot
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAuGUKAIIS KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — anemeHT u mpocrtoe BemectBO. Haxoxaenue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00bEM razoB. Pacd€Tsl Mo XUMHUUYECKUM YPaBHECHHSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacplllieHHbIE M HEHACBIIIEHHBIE PacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Ji BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpOB B IpUpoJie U B KU3HU 4eloBeKka. KpyroBopoT BoAbI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpaszyronue. Homenknatypa oxcuoB. ®dusnyueckue M XUMHUYECKUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcunoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucnor. dusnueckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HUKHOBEHUS U
NpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C oOpas3llaMH OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopona ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOEHHOCTEW pacTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJIEIOBaHNE OO0pa3Il0B HEOPTraHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOIO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COEIMHECHUI.

IMepuonuueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
iemeHToB JI. . MengeneeBa. CtpoeHue aToMoB. XMMHYECKasi CBS3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[Teprnonnueckuit 3akoH. [lepuoanueckas cucTeMa XUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpUOAHAS  (OPMBI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. OU3NYECKUi CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oTomnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
AJIEMEHTA M0 ero noyoxeHuro B [lepuoanyeckoit cucreme /. . Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leprnonanueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. WI. MenneneeB — y4yéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okuciieHUs.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tpornecchl OKMCIIEHUSI K BOCCTAHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

H3y4eHHEe OOpaslloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUsl, COCAUHEHNUS ).

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYIIECTBJISIETCS 4Yepe3 HWCIOJIb30BaHME KaK OOIMMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAy4YHbIE TOHATHS: HAyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJNO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUM B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUYECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAas CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukaiysa XuMA4ecKUX peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW pEaKIUU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBLHOM peaKIuu. CocraBiieHue YpaBHEHHUI



OKHCJIUTEIBbHO--BOCCTAHOBUTENIbHBIX ~ PEAKUUMA C  HCHOJIb30BAHUEM  METOJa
3JIEKTPOHHOTO OaaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HeMeTaUIoB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (DAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOIHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), IPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WJUTIOCTPUPYIOIIUX  [PUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapaktepuctuka rajgoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCIIOTAa, XMMHUYECKUE CBOMCTBA, MOJyYeHHUE, NpuUMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BakHEWIHMe XJIOpUIbl U HX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (pu3myecKkue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE cBoMCTBa. OKCUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciiora, (HU3WYECKHEe W XHMHYECKHE CBOMCTBAa (0OImHME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIMs Ha



cyiabdaT-uoH. Haxoxaenue ceppl M €€ COCOIUHEHHM B MpHUpoae. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COECIMHEHHUSIMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENIEHU OKHUCIECHHS. A30T, paclpOCTpaHEHHE B MPUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
duznyecKkue u XMMHUUECKUE CBOMCTBA, oMy4yeHHe U npuMenenue. Coiu aMMOHMUS,
ux pU3NUEeCKUe U XUMUYECKUE CBOWCTBA, MpUMeHeHe. KauecTBeHHast peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yI00peHnil. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpellbl COETMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3NIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonap3oBanue pocaToB B KAYECTBE MUHEPAIBHBIX YIOOPEHU.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTtBa. Ancopouus. Kpyrosopot yriaepona B npupoae. Okcuabl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBS3aHHBIE C OKCHJIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XUMHYECKHUE CBOMCTBA,
noJiyueHue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayanbHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILECTBAX: KHUpaxX, OeJKax, yrieBojgax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpencTtaBieHus 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOIb30BaHUE B
ObITY, B MPOMBIIIEHHOCTH. BaxxHelne CTpouTeNbHbIE MaTepHallbl: KepaMmHKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
rajJoreHOB M HUX COEJUHEHHI (BO3MOXXHO UCIIOJb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOW  KHUCJIOTBHI, H3YYEHHE XUMHYECKUX CBOMCTB
pa30aBJICHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUeCTBEHHON peaKIK Ha Cyibdar-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX yAOOpPEHUHl, MOITyUYEHHE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uoOH U M3YyYEHHUE MPU3HAKOB
UX IPOTEKaHUSI, B3ANMOJICVCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C ME/IBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YCHUE Mozenein
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTUBOras3a, MojydyeHue, coOupaHue, paclio3HaBaHWE U U3yUCHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o teMe «BakHelnme HeMeTaJUIbI ¥ UX COEIUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAX
HaMpsHKeHUH MeTawioB. du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CIOCOOBI TIONy4eHHUST MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY W MPOMBIIIIICHHOCTH.

[Ilenounsie MeTamel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUYECKHUX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



TUJIPOKCUABl HaTpus W Kanuda. l[IpuMeHeHne WIEeNOYHBIX METAUIOB W UX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aTFOMUHUSA. AM(POTEpHBIE CBOMCTBA OKCHIA U THIPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI U conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
HCIIOJIB30BaHNE BHJCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KaYE€CTBCHHBIX PEAKIMM HA MOHBI: MarHus, KIbLWA, aJIIOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEHICHUE YKCIICPUMEHTAIIBHBIX 3aJ1a4d M0 TeMe «Baknenme
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xuMuu B penieHun SK0JIOrHYeCKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISIETCS 4e€pe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIIOIIUXCS CUCTEMHBIMH JIJISl OTACNBbHBIX MPEIMETOB
€CTEeCTBEHHO--HAyYHOTO ITUKIIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, Kilaccupukalusa, NepUOAUIYHOCTb, HAOIIOCHHE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

dusuka: Marepus, aTroM, OJJIEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIHU],
U30TONBI, PaAMOAKTUBHOCTh, MOJIEKYNA, JJIEKTPUUYECKUI 3aps], MPOBOIHUKH,
MOJYIPOBOJIHUKY, AUDICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENIO, OOBEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITUNYECKast
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, npixanue, OuMocdepa, IKOCUCTEMA, MHUHEPAIBHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOILETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COILMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, MPUHSTBIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIbITA AEATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHUs 3HAYEHHUS XMMHYECKOM HAYKH B KW3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABAIAX MEXKINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU U COCTABIISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHOM, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIEC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOy4YeHHUI0 U TMO3HaHWIO, JI0003HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHus C YYETOM JIMUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU LEJIECO00PAa3HOE OTHOIIEHHWE K MPHUPOJIe KaK MCTOYHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bu3MYECKOMY M TICUXMYECKOMY 3J0POBbIO, OCO3HAHME LIEHHOCTH COOJIIOICHHS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEd TPUPOIHON CPENOM, I MOBBIIEHUS
YPOBHSI  AKOJIOTUYECKOW  KyJNbTYpPhl, OCO3HaHUS TJIOOATBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUITAHUPOBAHUIO U OCYIIECTBIICHHIO YYEOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKW, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TMOHSATHSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIY OOBEKTaMH HW3Yy4YCHUS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTEPU30BATh CYIICCTBEHHBIC
MPU3HAKU U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUMN,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHWE HalwaaTh 3a XOA0M Ipoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOWpATh, AaHAIM3UPOBATh U HHTEPIPETUPOBATH HHGOPMALIHIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHSITh Pa3IUYHbIE METOJbI M 3alpOoChl MPU MOUCKE U OTOOpE
uHGOpMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIb30BAHMS PA3JIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIIOJIb30BaTh U aHAJIW3MpOBaThb B IIpoliecce YYEOHOH W
UCCIIEIOBATENbCKON JI€ATEIbHOCTH MH(POPMAIUIO O BIUSHUM NPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaTh BONPOCHl (B XoA€ Juanora M (WJId) TUCKYCCHM) IO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (J1ab0paTOpHOTo OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELICHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe NCHCTBHSA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITENIbHO COCTAaBJSATh WM KOPPEKTHPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIOJIb30BATh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33]IaHUN.



HPEJIMETHBIE PE3YJIBTATHBI

K xonIy oOyuenus B 8 Kjacce mpeMeTHbIC Pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX TOHSATHUW: aTOM, MOJIEKYJIa,
XUMUYECKUH DJIEMEHT, IPOCTOE BEMIECTBO, CJOKHOE BEIIECTBO, CMECH
(omHOpOIHAasT W HEOJHOPOJIHAs), BAJECHTHOCTb, OTHOCUTEIbHAsI aTOMHas U
MOJIEKYJIIpHAsi Macca, KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas
JI0JII XUMHUYECKOT'O 3JIEMEHTa B COCAMHEHUH, MOJIIPHBIM 00BEM, OKCU, KUCIIOTA,
OCHOBAHHUE, COJIb, AJEKTPOOTPUIATEIBHOCTh, CTEIEHb OKHUCICHUS, XUMUYECKas
peakius, KiaccupuKalusa peakuid: peakiiui COSIUHEHUs, PEaKIUU Pa3IoKeHUs,
peaknuu 3aMelIeHUs, pPeakuu OOMEHa, JK30- M JHIAOTEPMHUYECCKHE PEaKIIHH,
TEIIOBOM 3(PQeKT peakiuu, sSApO aToma, SJACKTPOHHBIA CIIOM aToMa, aToOMHas
opOuTanb, paguyc aroMa, XUMHYEcKas CBsI3b, TMOJIApHAs U HEMOJSIpHAs
KOBAJICHTHAsI CBS3b, HOHHAS CBSI3b, NOH, KATHOH, aHHOH, PACTBOP, MacCOBasl IO
BelecTBa (IIPOLICHTHAsI KOHIIEHTpAIUsi) B pacTBOPE;

WUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX ~ XMMHUYECKMX TOHSATUU U
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

UCII0JIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JIJIsI COCTaBJICHUS (DOPMYJT BEIIECTB U
YPAaBHEHUM XUMUUYECKUX PEAKLINM;

OMPENENATh BaJECHTHOCTh AaTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENICHb OKHUCJICHHUSI AJIEMEHTOB B OWHApHBIX COCIUHEHUSX, MPUHAIJICKHOCTh
BEIIIECTB K OINpPEACIEHHOMY KJIacCy COeAMHEHUM 1o GopmyiiaM, BUJI XUMUYECKON
CBSI3M (KOBAJICHTHAsI 1 MIOHHAS) B HEOPTaHUYECKUX COCTUHECHUSIX;

packpeiBath cMmbici [lepuommueckoro 3akona [J[. W. Menneneesa:
JIEMOHCTPUPOBATh  MOHUMaHUE  TMEPUOAMYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMHUUYECKUX DJIEMEHTOB OT MX TosiokeHusi B [lepuoanyeckoil cucreme, 3aKOHOB
COXpPAaHEHHMSI MacChl BEIIECTB, IMOCTOSIHCTBA COCTaBa, ATOMHO--MOJIEKYJISIPHOTO
Y4€HUs, 3aKOHa ABOTAIpO;

OMUCHIBATh U XapaKTEPU30BaTh TaOIMUHYI0 hopmy Ilepuoandeckoi cucTemsl
XUMHUUYECKUX DJIEMEHTOB: pa3jinyaTh MOHATHUS «TJIaBHAs MOArpyImna (A-rpymnmna)» u
«moboyHass noarpynmna (b-rpynmna)», Maneie U OOJblIME MEPUOABLI, COOTHOCHUTH
o0o3HaueHusi, KoTopble wuMmerorcs B Tabmune «llepuoamueckass cucrema
xuMudeckux 3neMeHToB [[. M. MenneneeBa» ¢ 4YMCIOBBIMU XapaKTEPUCTUKAMHU
CTpPOEHHUSI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB W 3apsj sijapa, oOlIee Yucio
AJIEKTPOHOB U pacCMpeeieHUE UX N0 JIEKTPOHHBIM CIIOSIM);

KJacCU(UIIMPOBATh XUMHUYECKUE DJIEMEHTBI, HEOPTaHWYECKHUE BEIECTBa,
XUMHUUYECKUE peakiuu (10 YUCITY U COCTaBY YYACTBYIOIIUX B PEAKIIUH BEIECTB, MO
TeroBoMy G DEKTy);



XapaKkTepu30BaTh (OMUCHIBATh) OOIIME XHWMUYECKHE CBOICTBA BEIIECTB
pa3IMYHBIX KJACCOB, MOATBEPXkAAasl ONHUCAHUE MPUMEPAMU MOJIEKYJSIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINM;

MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX Kay€CTBEHHOI'O
COCTaBa, BO3MOKHOCTH MPOTEKAHMUSI XUMUYECKUX TNPEBPAIICHUNA B Pa3IUUHBIX
YCIIOBHSIX;

BBIYKCIIATh OTHOCUTENBHYIO MOJIEKYJSIPHYIO U MOJSIPHYIO MaccChl BEILIECTB,
MacCOBYIO JIOJI0 XMMHYECKOTO 3JIeMEHTa Mo (OopMyJie COEIUHEHHUS, MACCOBYIO
JIOJII0 BEIlleCTBa B PAcTBOpPE, MPOBOJIUTH PACUETHI MO YPABHEHUIO XUMHUYECKOU
peakiuy;

IPUMEHATH OCHOBHBIE ONEPALMH MBICIUTEIBHON JESITEIBHOCTH — aHAINU3 H
CUHTE3, CpaBHEHHE, 0000IICHNE, CUCTEMAaTH3aInI0, KIACCU(DUKAIINIO, BBISBICHUE
IPUYNHHO--CIIEICTBEHHBIX CBSI3€M — JUI1 H3Y4Y€HUs CBOMCTB BEIIECTB U
XMMHUYECKUX PEaKUil, ECTECTBEHHO-HAYYHbI€ METOJbl IMO3HAaHUSI — HAOJIIOACHHE,
U3MEpPEHUE, MOACIUPOBAHUE, IKCTIEPUMEHT (PEAJIbHBIM U MBICIICHHBIN );

CJIEIOBaTh MpPAaBUJIAM MOJIb30BAaHUA XUMHUYECKON MOCYAOH M J1aOOpaTOPHBIM
000pyZOBaHUEM, a TaKXKe MpPaBUJIaM OOpallleHHs ¢ BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKUUSAMU IO BBINOJHEHUIO JIAOOPATOPHBIX XHMUYECKUX OIBITOB 10
NOJIyYEHUIO U COOMpPaHUI0 Ta3000pa3HbIX BELIECTB (BOJAOPOJA M KHUCIOPOAA),
IIPUTOTOBJICHUIO PACTBOPOB C ONPENEIEHHOM MAaCCOBOM JOJIEM PACTBOPEHHOIO
BEILIECTBA, IUIAHUPOBAaTH M MPOBOJUTH XUMHUYECKHE IKCIEPUMEHTHI IO
pPAcClO3HABAHUIO PACTBOPOB IIIEJIOYEH U KHCIOT C IOMOIUBI0 HMHAUKATOPOB
(;makmyc, henondTarent, METUIIOPAHXK U APYTHE).

K xoHiy 00yuenus B 9 kjacce npeIMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JIOJKHBI OTpaXkaTh COOPMUPOBAHHOCTH Y 00YUAIOIINXCS YMEHUM:

PACKPBIBaTh CMBICII OCHOBHBIX XMMHWYECKUX MOHSATUI: XMMUUYECKHUI DJIEMEHT,
aToOM, MOJIEKYJa, MOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTRBO,
BAJICHTHOCTh, JJICKTPOOTPULIATEIIBHOCTh, CTENEHb OKHUCIICHUS, XUMHUYECKas
peakiysl, XMMUYECKas CBS3b, TEIJIOBOU 3(PPEKT peakinuu, MoJib, MOJISIPHBIA 00BEM,
pacTBOp, DJICKTPOJUTHI, HEDJIEKTPOJUTHI, DJIEKTPOJUTUYECKAS IUCCOLMAIS,
peaKIui MOHHOTO0 OOMEHa, KaTajau3aTop, XUMUUECKOEe paBHOBECHE, OOpaTUMBIE 1
HEOOpaTUMBbIC peaKIuu, OKHMCJIUTEIbHO-BOCCTAHOBUTEIILHBIC peaKIuu,
OKHCIIUTENIb, BOCCTAHOBUTEIb, OKHUCICHHE M BOCCTAHOBJICHHE, AaJUIOTPOIHS,
aM(OTepHOCTb, XHUMHYECKass CBS3b (KOBAJEHTHAas, HWOHHAs, METaJUInuecKas),
KpHUCTaJUTHYecKas pereTka, KOppo3us METAJIOB, CIIJIaBbl, CKOPOCTh XUMHYECKOM
peakuuu, npeaenpbHo gonycrumas konueHTpanus [I1K BemecTsa;

WJUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX  XMMHUYECKHUX TOHATHH U
MPUMEHSIThH ATU TIOHSTHS MPU ONUCAHUU BEIIECTB U UX MPEBPAIICHUI;



WCITIOJI30BATh XMMUYECKYI0 CUMBOJIUKY JIJISI COCTaBIEHUS (DOPMYJIT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

ONpENIENATh BAJICHTHOCTh M CTENEHb OKUCICHHUSI XMMUYECKUX JJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTABA, MIPUHAJJIEKHOCTD BEIIECTB K ONPEICIEHHOMY
KJIacCy COEAMHEHWH 1o ¢dopmyiaM, BHJI XUMHUYECKOW CBsI3M (KOBaJEHTHa,
WOHHAs, METAJUIMYECKAsl)) B HEOPraHUYECKUX COCAUHEHMSIX, 3apsii HOHA IO
XUMUYECKON (hopmysie, XapakTep Cpenbl B BOJHBIX PACTBOPAaX HEOPTaHUYECKHUX
COEIMHEHUM, TUIT KPUCTAJNIMYECKON PEIIETKM KOHKPETHOTO BEILIECTBA;

packpeiBate cMmbIci Ilepuonnueckoro 3akoHa JI. . Menneneesa u
JIEMOHCTPUPOBATh €r0 MOHMMAHHE: OMUCHIBATh M XAPAKTEPU30BATh TAOIMYHYIO
dbopmy Ileprogudeckoil CHCTEMBl XUMUYECKUX SJIEMEHTOB: Pa3IMyaTh TOHSTHS
«rnaBHas noArpymmna (A-rpymnmna)» u «mobouynas noarpymnmna (b-rpynmna)», mansie u
OOoNbIIME  TEPHOJIb, COOTHOCHUTH O0O3HAYEHMs, KOTOpbIE HMEIOTCS B
NEPUOJIMYECKON TaONHIE, C YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsAl sApa, oOILIee YHUCIO BJIEKTPOHOB U
pacripeielieHue UX Mo 3JEKTPOHHBIM CJI05IM), OOBACHATH 00IIHE 3aKOHOMEPHOCTH
B U3MEHEHUU CBOMCTB 3JIEMEHTOB U MX COCJAMHEHUN B Mpeiesiax MaJIbIX MEPHUOJIOB
Y TJIABHBIX MOJTPYII C Y4ETOM CTPOCHHS UX aTOMOB;

KJIacCU(PUIIMPOBATh XUMHUYECKUE JJIEMEHTHI, HEOPraHWYECKHUE BEIECTBa,
XUMHUUYECKHE peakiuu (10 YUCITY U COCTaBY yYaCTBYIOIIUX B PEAKIIUH BEIIECTB, MO
TEIUIOBOMY 3(QeKTy, MO0 U3MEHEHUIO CTEINEHEM OKHUCICHUS XUMHUYECKHUX
AJIEMEHTOB);

XapakTepu3oBaTh (OMHUCHIBATh) OOMME U CHEIUPUUECKUE XUMUYECKUE
CBOMCTBA MPOCTBIX U CIIOKHBIX BEUIECTB, MOJTBEpPKIas OMNHCAHUE MPUMEpPAMHU
MOJIEKYJISIPHBIX U MIOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKITU;

COCTAaBJISITh YPABHEHHUS SJICKTPOJUTUUECKON TUCCOMALIMM KUCIIOT, WIET0YEH
U COJIeH, TIOJIHBIE U COKpAIIEHHbIE YpaBHEHUS PEaKIUi HOHHOTO OOMEHa,
YpaBHEHUSI PEaKUui, MOJATBEPKIAIOIINX CYIIECTBOBAHHE T'€HETUYECKOW CBS3U
MEXIy BEUIECTBAMM PA3JIMUYHbIX KJIACCOB;

pacKkphiBaTh  CYIIHOCTh  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUM
MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOIO OajlaHCa ATUX PEaKIIMiA;

MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHS,
BO3MO>XHOCTH MPOTEKAHUS XUMHYECKUX MTPEBPAILICHUNA B Pa3JIUYHBIX YCIOBUSX;

BBIUUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJI0 XMMHYECKOTO 3JIeMEHTa Mo (opMyJie COECIUHEHHUS, MACCOBYIO
JIOJIF0 BEILIECTBA B PACTBOpPE, MPOBOAUTH PACUEThI MO YPABHEHUIO XUMHUYECKOU
peakuu;

COOJII0O/IaTh TpaBUJia TMOJH30BAHUS XUMUYECKOW TMOCY/ION M Ja0OpaTOPHBIM
0o0opyZ0BaHUEM, a TaK)Ke IpaBuia OOpalleHHs] ¢ BEIIECTBAMU B COOTBETCTBUU C



UHCTPYKIUSAMU IO BBIMOJHEHUIO JIA0OPATOPHBIX XHMUYECKUX OIBITOB 10
MOJIyYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (aMMHAaKa U YTJIEKUCIIOTO ra3a);

IPOBOJNUTH PEAKIIMU, MOATBEPKAAIOIINE KAaUeCTBEHHBIM COCTaB Pa3IUYHBIX
BELIECTB: PacllO3HaBaTh ONBITHBIM ITyTEM XJIOPHI-, OpOMUI-, HOAUA-, KapOOHAT-,
docdar-, cuwiukar-, cyiabpaT-, TMAPOKCUA-UOHBI, KaTUOHBl aAMMOHHUS U HOHBI
M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B BOAHBIX PACTBOpPAX HEOPTaHHMUYECKHUX
BEIIIECTB;

IPUMEHATh OCHOBHBIE ONEpPALMU MBICIUTEIBbHOU JESATEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHUE, O00O0OIIEHHE, CUCTEMATHU3ALMI0, BBIABICHUE NPUUMHHO-
CJIEICTBEHHBIX CBA3EH — AJI1 U3yUEHUsS] CBOMCTB BEILIECTB U XUMUYECKUX PEAKIIUH,
€CTECTBCHHO-HAYYHbIE  METOJAbI IO3HAHUS — HAONIOZIGHHE, W3MEpPEHUE,
MOJICJINPOBAHUE, SKCIEPUMEHT (PEaibHbIA U MBICTICHHBIN).
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- YcTaHaBIMBaTh
JIOBEPHUTEIbHBIC
OTHOIICHHS MEKIY
YUUTEIIEM U
0o0ydJarImuMucs,
CITOCOOCTBYIOIINX
MTO3UTUBHOMY
BOCIIPHSITHIO YYAITUMHCS
TpeOoBaHUH 1 TPOCHO
YUUTEIIS;

- MOOYKJIeHue
HIKOJIbHUKOB COOJIIOIATh
Ha YpOKe OOLENPUHSTHIE
HOPMBI TIOBE/ICHUS,
IpaBuiia OOLIEHUS CO
CTapIIUMU (YUUTEISIMH) U
CBEPCTHHKAMH
(IIKOJIbHUKAMHU )

- IO/I/ICP’KUBATH B
JIETCKOM KOJUICKTHBE
JIEJIOBYIO, IPYKEITIOOHYIO
aTMocdepy;

- pa3BHUBAThH y
oOyJarmuxcs
MMO3HABATEIBHYIO
AKTUBHOCT,
CaMOCTOSITENIbHOCTb,
WHUIIMATUBY, TBOPUECKUE
CIIOCOOHOCTH.

- Opranuzanus 1Jis
00yJarouuXxcst CUTyaIi
CaMOOIIEHKH (KaK
Y4€OHBIX TOCTHKEHUHN
OTMETKaMH, TaK U
MOpPAJTbHBIX,
HPaBCTBEHHBIX U

rpak TaHCKHX
MOCTYIKOB).
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y4eOHOM TUCUUITIUHBI U
CaMOOpraHU3aIInH;

- MauimpoBath
00YYarOIINXCS K
00CYKIICHUS,
BBICKa3bIBAHUIO CBOETO
MHEHUS1, BBIPAOOTKHU CBOETO
OTHOIIICHUSI TIO TIOBOJTY
MOJTy4aeMOi Ha ypOKe
COLIMAJIBHO 3HAYUMOM
uHpOPMAITHIH;

- Pearm3oBbIBaTh
BOCIUTATEIIbHBIE
BO3MOYKHOCTH B Pa3JIMIHBIX
BUJIAX JIEATEIbHOCTU
00YYarOIINXCS CO
CJIOBECHOH (3HAKOBO¥A)
OCHOBOI: HAOJTIOZICHHUE 32
JIEMOHCTpAIUEeH yUnTes,
POCMOTP (HHITEMOB.

- IPUBJIEKaTh BHUMAHUE
IKOJIbHUKOB K
LIEHHOCTHOMY aCIIeKTy
M3y4aeMbIX Ha YpOKax
SIBJICHUH, TTOHATHH,
TIPUEMOB.

- [IpuBnekars BHUMaHUE
00yJarOIIIXCS K
00cy>K1aeMoi Ha ypoke
uH(pOpMaIHH, aKTUBH3AIHN
WX TTO3HABATEIbHON
JICATEITEHOCTH;

- PeannzoBbiBath
BOCIIUTATEIIBHBIE
BO3MOYKHOCTH B PA3JIMYHBIX
BUJIAX JICATEITEHOCTH
00yJaroImuxcs co
CJIOBECHOM (3HaKOBOM)
OCHOBOM: BBIBOJIbI U
JIOKa3aTebCcTBa (hOPMYIIL,
peleHne TEKCTOBBIX
KOJITYECTBEHHBIX U
KaueCTBEHHBIX 3371ad,
BBITTOJTHEHHUIO 3aJaHUH 110
pa3rpaHUYUCHUIO TTOHSTHH.

- Peamm3oBbIBaTh
BOCIUTATEIIHHBIE
BO3MOYKHOCTH B Pa3JINIHBIX
BUJIAX JEATEITbHOCTH
00yJaroIIIXCsI CO
CIIOBECHOH (3HAKOBOM)
OCHOBOM: CaMOCTOATEIIbHAS
pabota ¢ yueOHUKaMH,
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paboTa ¢ Hay4HO-
TOIYJISIPHOM JIUTEPATypOH,
0TOOp ¥ CpaBHEHHE
MarepHaa 1o HeCKOJIbKUM
HCTOYHUKAM.

Uroro no pazneny
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Pasznen 3. llepuoanuecknii 3axoH u [lepuoguyeckas cucrema xummuyeckux 3jaementon /1. U.
MenaeneeBa. CtpoeHre aToM0OB. XUMHUYecKasi CBSA3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE

peakuuu
[Tepuonuueckuii 3aKOH U Bubauoreka - Peamm3oBnIBaThH
31 [Tepuonuueckas cucrema 7 LIOK BOCIIMTATCIbHBIC
' XUMHMYECKHX 371eMenToB 1. U. https://m.edsoo.r | BOSMOMHOCTH B PasI4HBIX
Mennene-esa. CTpoeHue aToma u/7f41837c BHJIAX ICATETIEHOCTH
00YYarOIINXCS CO
CJIOBECHOH (3HAKOBO¥A)
OCHOBOM: CaMOCTOSITE/IbHAS
pabota ¢ yueOHUKaMH,
paboTa ¢ Hay4HO-
TMOIYJISIPHOM JIUTEpaTypoH,
0TOOp U CpaBHEHUE
Marepuaa 1o HeCKOJIbKIM
HMCTOYHHKAM.
- Pa3BuBars y
XuMHYECKas CBSI3b. bubnmorexa 00y4aroLIHXCst
3.2 OKHUCIIUTETLHO- 8 HOK TIO3HABATCIEHYIO
https://m.eds00.r | akTMBHOCTB,
BOCCTAHOBUTCILHBIC peaKilii u/7f41837c CaMOCTOSITEIIbHOCTb,
WHUIATHUBY, TBOPYECKUE
CITOCOOHOCTH;
- Opranuzauus yist
00y4aroIuxcst CUTyalui
JUIs1 KOHTPOJIS ¥ OLEHKH
(kaK y4eOHBIX TOCTIKEHUH
OTMETKaMH, TaK
MOPATHHBIX, HDABCTBEHHBIX
Y TPAXKTAHCKHUX MOCTYITKOB.
bubnmmoteka
[HOK
Hroro mo paszery 15 https://m.edsoo.r
u/7f41837c
bubnmmoreka
[HOK
Peseparoe Bpems 3 https://m.edso0o0.r
u/7f41837c
OBHIEE KOJIMYECTBO YACOB I1O 68

I[MTPOI'PAMME



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

9 KJIACC

KommuecT | 3jperponnsie  AeATENLHOCTL yuuTes
Ne HaumeHnoBanue pasjesioB u BO YACOB (EdpPOBbIE) ¢ yaeTom padoueii
n/n TEM IPOTPAMMBI Bcero oOpazoBarenp  POTPaMMBI
HbIE pecypehl BOCIIMTAHUS
Pa3znen 1. BenecTBO U XUMHUYECKHE PeaKIIUU
bubnmoreka - YcranaBnuBaTh
[ToBTOpeHue n yriyonenue
1.1 3HAHUN OCHOBHBIX Pa3/eiiOB 5 HOK AOBEPUTEIBHbTE
https:/m.edsoo.r | OTHOIICHU MEXKIY
kypea § knacca /7412636 yaHTelIeM 1
00ydJarouuMucs,
Bubmiorexa CIOCOOCTBYIOITUX
12 OCHOBHBIE 32aKOHOMEPHOCTH 4 LIOK [TO3HTHBHOMY BOCTIPHSTHIO
XUMUYECKUX peaKlui https://m.eds00.r | yyamumucs TpeGoBanuii 1
u/7f41a636 pOCKO ydauTENs.
- TOOY>KIEHUE IIKOJIbHUKOB
COOJIIO/IATh HA YPOKE
OOILETIPUHSTHIE HOPMBI
TIOBEICHUSI, TIPABUJIA
OOILIEHHS CO CTapLIMMHU
(yuurensimMu) u
CBEPCTHUKAMU
(UTKOJIPHUKAMM );
- [ToOyxate 00ydarommxcst
COOJIO/IAaTh HA YPOKE
HPUHLUITBI y4eOHOMH
JCHUTUTAHBI |
CaMOOPTaHN3aIINH;
- [lonnepxuBath B IETCKOM
KOJIJIEKTHBE JIETIOBYIO,
JpYyKemo0Hyt0 atMochepy;
DNEeKTPOTUTHYECKAS bubmorexa - MPUBJICKATE BHUMAHHC
LHOK HIKOJILHUKOB K
1.3 IUCCOLIAINA. XUMHUUECKHE 8
https://m.edsoo.r | HEHHOCTHOMY aCIIEKTY
pEaKIuu B pacTBOpPax U/7f41a636 W3yuaeMbIX Ha YPOKax

SIBJICHUH, TTOHSTHA,
MIPUEMOB;

- Peamm3oBbIBaTh
BOCIUTATEIIbHBIE
BO3MOYKHOCTH B Pa3JINIHBIX
BUJIaX JEATEITbHOCTH
00YYarOIIIXCSI CO CTIOBECHOM
(3HaKOBO¥) OCHOBOM:
HaOJIFOIEHNE 32
JIEMOHCTpALAEH yUUTes,
POCMOTP (HHITHMOB;

- Opranuzauus Jyist
00yJarOIITIXCSI CHTYaITHA
CaMOOIIEHKH (KaK Y4eOHBIX
JIOCTIKEHUH OTMETKaMH,
TaK U MOPAIIbHBIX,
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HPaBCTBEHHBIX U
IPa’KAAHCKHUX MOCTYIKOB).

Hroro no pazneny
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Pa3gen 2. HemeTaaabl M HX COeAUHEHU ST

2.1

2.2

2.3

2.4

OO01as xapakTepuCcTHKa
xuMuueckux 3eMenToB VIIA-
rpymibl. ["ajoreHsr

OO01as xapakTepuCcTHKa
XUMUYECKUX AieMeHTOB VIA-
rpymibl. Cepa 1 e€ coeIuHeHus

OO0mmast xapakTepuCTHKa
XUMHYECKHX 3JIEMEHTOB V A-
rpynnsl. A30T, pocdop u ux
COCIIMHEHUS

OO61as xapakTepuCcTHKa
XUMHUYECKHX 351eMeHTOB IV A-
TPYIIBL. YTIEPOA U KPEMHUN U
UX COEIMHEHUs

bubnuoreka
LHOK
https://m.edsoo.r
u/7f41a636
bubnuoreka
LHOK
https://m.edsoo.r
u/7f41a636

Bubmnoreka
IHOK
https://m.edsoo.r
u/7f41a636

bubnnoreka
HOK
https://m.edsoo.r
u/7f41a636

- Peann3oBbIBaTh
BOCITUTATEIIbHBIC
BO3MO)KHOCTH B Pa3iIMIHBIX
BUJIAX JICATCITILHOCTH
00YYarOIINXCS CO CIIOBECHOM
(3HaKOBOI1) OCHOBOIA:
caMoCTosITeNbHAs paboTa ¢
yueOHUKaMH, padboTa ¢
HAY4HO-TIOILYJIIPHOU
JIUTEPATypOi, 0TOOp U
CpaBHEHHE MaTepuaa 1o
HECKOJIbKMM UCTOYHHKAM;

- PazBuBars y oOyuaronmxcs
M03HABATEITLHYIO
aKTHBHOCTb,
CaMOCTOSITEITLHOCT,
WHHIMATHBY, TBOPYCCKUE
CIIOCOOHOCTH;

- Opranmn3oBbIBaTh Ha
YPOKaX HHIUBUAYAIBHYIO
yueOHYIO IS TEbHOCTD;

- Opranu3oBbIBaThH HA
YPOKaXx TPYyHIIOBYIO
Y4EeOHYIO JIeSTEITbHOCTB;

- YripaBisiTh yueOHbIMU
TPYIIIAMH C LIENTBIO
BOBJIEUEHUS 00yJaIOIINXCS B
npoliecc 00y4eHus 1
BOCIHTAHUSI, MOTHBUPYS X
y4e0HO-T103HABATEIbHYIO
JIeSTEITLHOCTB;

- Peam3oBbIBaTh
BOCIIUTATEIIHHBIC
BO3MOYKHOCTH B Pa3IMUHBIX
BHJIAX JICSITEITEHOCTH
00YYarOIIMXCS CO CIIOBECHOM
(3HaKOBOI1T) OCHOBOIA:
BBIBOJIbI U JIOKA3aTeIbCTBA
(dbopmyi, perieHue
TEKCTOBBIX KOJMYECTBEHHBIX
Y KQUeCTBEHHBIX 33/1a4,
BBITIOJTHEHUIO 33/IaHUH IO
pasrpaHUYECHHUIO TIOHSATHIA;

- Opranu3oBbIBaTH PadbOTy
00YyJarOIHXCSI C COIUATBHO
3HAYMMON HH(pOpMAaIIUeH,
ITOJTy4aeMOM Ha YPOKE,
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00CYX/1aTh, BRICKA3bIBATh
CBOE MHEHHE;

- Opranuzauys aj1st
00YUarOIIMXCS CUTYaIUA
JUTSI KOHTPOJISL X OLICHKH (KaK
Y4eOHBIX TOCTHKEHUI
OTMETKaMH, TaK U
MOPATLHBIX, HDABCTBEHHBIX
Y TPKIAHCKHX TIOCTYIIKOB);
- popmupoBath y
00yJaIOIIMXCS KYJIBTYPY
37I0pOBOTO U OE30IaCHOTO
00paza KU3HH.

Hroro no pazneny

Pazgen 3. MeTa/uibl M HX COeTUHEHU S

25

3.1 OO01111€e cBOMCTBA METAIIIIOB

bubnuoreka
IHOK
https://m.edsoo.r
u/7f41a636

3.9 Baxxneiiime MeTayuibl U UX
' COCIMHEHUS

Uroro no pazneny
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20

bubnnoreka
HOK
https://m.edsoo.r
u/7f41a636

- IlpuBnekars BHUMaHUE
00yJarOIIIXCS K
00cy>K1aeMoi Ha ypoke
uH(pOopMaIHH, aKTUBH3AIN
UX [T03HABATEIbHON
JIeSITEITbHOCTH;

- Hcnosnb30oBaHue Ha ypoKe
MHTEPAKTUBHBIX (POPM H
METOIOB BOCIIUTATENIHHON
padoThI;

- runuupoBats U
TIOICP)KUBATh
MCCIIE/IOBATENBCKYIO
JIESITEITbHOCTh 00 YUarOIIuXCst
B paMKax peain3alii MU
TPYIIITOBBIX
HCCIIEIOBATEBCKUX
MIPOEKTOB;

- PeanmzoBbIBaThH
BOCIIUTATEIIBHBIE
BO3MOYKHOCTH B Pa3INUHBIX
BUJIAX JICATEITEHOCTH
00Y4arOIINXCS CO CIOBECHOM
(3HaKOBO¥ ) OCHOBOM:
HaOIroIeHNe 32
JIEMOHCTpAIMEN YUUTEIIS;

- Co3naBatb
JIOBEPUTEIBHBIN
TICUXOJIOTUYECKUH KIIMMAT B
KJIacce BO BPEMsI ypPOKa.

Pazpea 4.

BemectBa u MaTcpHraJibl B
JKHM3HH 4YCJIOBCKA

4.1

Bubmanoreka
HOK

- Onuparbcs Ha JKU3HEHHBIN
OIIBIT OOYYAIOLIUXCS C
Y4EeTOM BOCIIHTATEHHBIX
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https://m.edso0.r
u/7f41a636

0a30BBIX HALIMOHAIHHBIX
LICHHOCTEH.

- CTpemileHHEe UMETh
COOCTBEHHOE MHEHHE,
MPUHUMATH CBOX
COOCTBEHHBIE PELICHUS;

- Opranuzanus i
00YUarOIIMXCS CUTYaIUA
JUTS1 KOHTPOJIS ¥ OLICHKH (KaK
Y4eOHBIX TOCTHKEHUI
OTMETKaMH, TaK
MOpaJIbHBIX, HPABCTBEHHBIX
Y TPAKJIAHCKHUX MTOCTYITKOB).

Hroro no pazneny 3

PesepBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB I1O 68
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