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IHHOACHUTEJIBHASA 3ATINCKA

Paboyas mporpamma o XMMHHU COCTaBIJIEHA Ha OCHOBE:
- MenepanpHOro 3akoHa oT 29.12.2012r No273-®3 «O6 obpazoBanuu B PD» (¢ u3MeHEHUSAMH H
JIOTIOJTHEHUSIMHU )

- TpeboBanuit PDexepanbHOrO TOCYAapCTBEHHOTO 00pa30BaTENLHOTO CTaHIApTa OCHOBHOTO OOIIETO
oOpa3oBaHus, YTBEPkKACHHOTO IpuKka3oM MuHoOpa3oBanus Poccuiickoit ®enepanuu ot 31.05.20211 Ne
287 (c NIBMEHEHUSAMU U JONOJHEHUSIMHU);

- @enepanbHO  00pa30BaTENBLHON TPOTPAMMBI  OCHOBHOTO — 00ImIero oOpa3oBaHus —(IIpHKa3
Munuctepcta npocsenieHust PO ot 18.05.2023r Ne370);

- denepanpHO TpOrpaMMoOil BOCHHTaHHS, OJOOpPEHHOW perieHueM ¢deaepalbHOro ydeOHO -
METOIUYECKOTO 00BeIMHEHHUS 110 001IeMy oopazoBanuto (mpotokoi ot 02.06.2020 r. Ne2/20);

[IporpamMma cOOTBETCTBYET OCHOBHOM 00pa30BaTeNIbHOM MPOrpaMMe OCHOBHOTO 001ero o0pa3oBaHus,
nokanbHbIM akTaM MBOY «Tpynosckas mkona» Cumpepononsckoro paiiona Pecniyonuku Kpbim.

[Ipn u3yyeHHH XUMUU Ha YPOBHE OCHOBHOTO OOIIEero oO0pa3oBaHUsl BaXKHOE 3HAYEHHE NMPHOOpPETH
TaKHe LEeNH, KaK:

—(hopMHpOBaHHE HHTEJJIEKTYaJbHO pA3BUTON JUYHOCTH, TOTOBOM K camMooOpa3oBaHUIO,
COTPYIHUYECTBY, CaMOCTOSITEIbHOMY TPUHITHIO PEIICHUH, CIIOCOOHON aJanTHpOBAThCcs K OBICTPO
MEHSFOIITUMCS YCIIOBUSIM JKU3HH,

—HampaBJIEHHOCTh ~ OOy4YyeHHs HAa  CUCTeMaThueckoe  MpuoOmieHue  oOydarommxcs K
CaMOCTOSITCIIBHOM TIO3HABATEIBHON JICSITEIbHOCTH, HAYYHBIM METOJaM TO3HAHHS, (POPMHUPYIOIIHM
MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEN K XUMUU;

—o0ecrieueHre  yCIIOBHH,  CIOCOOCTBYIONIMX  MPHOOPETCHHIO  OOYYaIOMMMHCS  OIBITa
pa3HoOOpa3HOW NeATeNbHOCTH, TIO3HAHUS M CAMOIO3HAHMS, KIIIOYEBBIX HABBIKOB (KJIIOUEBBIX
KOMITIETEHI[HI), UMEIOIINX YHUBEPCAIbHOE 3HAYEHHE ISl PA3TIUUYHBIX BUJOB JI€ATEIbHOCTH;

—dopmupoBanue o0mieii (QyHKIIMOHATILHOW M €CTeCTBEHHO-HAYYHOW T'PAMOTHOCTH, B TOM YHCIIC
YMEHUI OOBSICHITH U OLIEHUBATH SBJICHUS OKPY)KAIOIIEr0 MUPA, UCIOJIb3ys 3HAHUS U OTIBIT, MOJTYyYCHHbIE
IIpU W3YYEHUU XUMUU, NMPUMEHSATh UX NPU pElIeHUuU MpoOjeM B MOBCETHEBHOM KU3HU U TPYIOBOM
NesITeNIbHOCTH;

—dopmupoBaHre y O0Oy4arOmMUXCsl TYMAHUCTHUYECKHUX OTHOILIEHUH, TOHUMaHHUS ILIEHHOCTH
XMUMHYECKUX 3HAHUM JJI1 BBIPAOOTKU 3KOJOTHYECKU I[€JIeCO00pa3HOro MOBEIEHUSI B OBITY M TPYAOBOM
JEeSITEeIbHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3/I0POBBS M OKPYXKAIOIIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHMBAIMU K OOYYEHHIO, CIOCOOHOCTEW K CAMOKOHTPOJIO M CAMOBOCHHTAHHUIO HA
OCHOBE YCBOCHHUS OOIIEYEIOBEYECKHX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY mpoduis u
HAIMPaBJICHHOCTH JAIbHEUIIETO 00yUIEeHHUSI.

OOmree YUCIIO YacoB, OTBEIEHHBIX Ui HU3YYEHUS XUMUU Ha YPOBHE OCHOBHOTO OOIIEro
oOpasoBanwusi, coctaBisgeT 136 dyacoB: B 8 kinacce — 68 yacoB (2 yaca B HeJeno), B 9 kiacce — 68 yacos (2
yaca B HEJIEIIO).

COJAEP/KAHUE OBYUYEHUA

8 KJIACC

IlepBoHayaibHbIEe XUMHYECKHE OHITHS

[Ipeamer xumuu. Poiab XUMHUM B KU3HHM YelIOBEKa. XUMHUSA B CUCTEME HayK. Tena U BelecTBa.
@du3nyueckue CBOMCTBA BEHIECTB. ArperaTHoe cocTosiHue BemiecTB. [loHsTHe 0 MeTogax IMO3HAHUS B
xumud. YucTteie BemecTBa U cMecu. CrocoObl pa3ieneHus cMecei.



ATOMBI MU MOJIEKYJIbI. XHUMHUYECKHE 3JeMEHThl. CHUMBOJBI XUMHUYECKUX 37eMeHTOB. [Ipocteie u
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuueckass (popmymna. BalleHTHOCTP aTOMOB XHMHYECKHUX DIIEMEHTOB. 3aKOH IOCTOSIHCTBA
cocrtaBa BemiecTB. OTHOcUTENbHAs aTOMHass Macca. OTHOCUTENbHAsE MOJIEKYJsspHas macca. MaccoBas
JI0JISI XHMUYECKOTO JIEMEHTA B COCIMHEHHH.

KomnuectBo BemecrBa. Moabs. MonsipHass macca. B3anmoCBs3b KOJIMYECTBA, MAcChl M YHCIIA
CTPYKTYPHBIX €IMHUII BenecTBa. Pacd€rel o opMysiaM XUMHYECKUX COCTMHCHHIM.

dusnyeckue ¥ XUMUYECKUE SBJICHHS. XUMHUYECKas peakuuss v €€ MPU3HAKU. 3aKOH COXpPaHEHUS
MacChl BEIIECTB. XUMHUYEeCKHe ypaBHeHUs. Kiaccudukamuss XUMHYECKUX peakuuid (COCIMHCHUS,
pasnoKeHus1, 3aMelIeHNs, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XUMHYECKOU MOCY/0#, ITpaBuiIamMu paboThl B Ta0OpaTOpuu U mpuéMamu 00 parieHus
c JjabopaTOopHbIM OOOpYJIOBaHWEM, W3yYeHHE U ONUCaHWE (PUINYECKUX CBOWCTB O0Opa3IoB
HEOPraHMYeCKNX BEIIECTB, HaOmoeHne (U3NUeCKUX (TUIaBJICHHE BOCKA, TasHUE JIbJa, PAcCTUpaHUE
caxapa B CTYIKe, KATIEHHE U KOHJICHCAIIMsI BOJIbI) U XUMHUUECKHUX (TOPEHHE CBEUH, TPOKATMBAHUE METHON
MIPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCIOTOW) SIBJICHHM, HAOJMIOJCHHWE W OINWCAHUE TPU3HAKOB
MPOTEKAaHUS XUMHYECKUX PEaKiuii (pa3ioxkeHne caxapa, B3auMOJCHCTBHE CEPHON KUCIIOTHI C XJIOPHIOM
Oapus, paznoxxenue runpokrcuaa meau (1) mpu HarpeBaHuu, B3aUMOIEUCTBHUE JKelie3a C pACTBOPOM COJIH
meau (II), n3ydenue criocoOOB pa3zieneHust CMeceil: ¢ MOMOIIbI0 MarHuTa, (GUILTPOBAHUE, BHITAPUBAHUE,
TUCTUJUIALMS, XpoMmartorpadus, MPOBEICHUE OYMCTKH TOBAPEHHOW COJIM, HAOJIOJCHWE W OIHCAHUE
pe3ynbTaTOB MPOBEIEHHUS OIBITA, WIUTFOCTPUPYIOLIErO 3aKOH COXPaHEHUs MacChl, CO3/aHHE MOJENIeH
MOJIEKYJ (ITapOCTEPKHEBBIX).

BaxuHeiinue npeacraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucinopon — sneMeHT u poctoe BemectBo. Haxoxaenue
KHCIIOpO/ia B IpUpoJie, GU3NYecKue U XUMUUecKkue cBoicTBa (peakiuu ropenusi). Okcunel. [Ipumenenue
kuciaopoaa. CrocoObl TOMydeHHS KHUCIOpoJa B JIaOpaTOpUU U MPOMBIIIIEHHOCTH. Kpyrosopot
KHciopoaa B mpupoae. O30H — alioTponHas MoAU(UKALNS KUCIOPOa.

TeroBoit  3ddexkT XUMHYECKON  peakuuu, TEPMOXUMHUYECKHE  ypaBHEHHUS, DOK30- H
SHIOTEPMHUUYECKHE peakUru. TOIUIMBO: Yrojb U METAaH. 3arpsA3HEHUE BO3[yXa, YCUJICHUE MapHUKOBOIO
sddekra, pa3pylieHre 030HOBOTO CIIOSL.

Bonopon — snemeHT M mpocroe BemiecTBo. HaxoxkaeHue Bojgoponaa B MpHpoje, (U3NYECKHE U
XUMHYECKHE CBONCTBA, MPUMEHEHHE, CIOCOObI Mony4deHus. KucioTel u comnu.

MousipHbiii 00bEM ra3oB. PacuéThl Mo XUMUYECKUM ypaBHEHHSIM.

dusnueckue cBoicTBa Bobl. Bona kak pactBopurens. PactBopsl. HachilieHHbIE M HEHACHIILIEHHbBIE
pactBopbl. PacTBopuMOCTh BemiecTB B Boje. MaccoBasi J0Jig BellecTBa B pPAacTBOpE. XUMHUYECKUE
cBoiicTBa BOJbl. OcHOBaHus. Posb pacTBOpPOB B IpHUpOJE M B KHU3HM 4yeloBeka. KpyroBopoT Bojbl B
npupojie. 3arpsi3HeHHe MPUPOIHBIX BOJ. OXpaHa U OUYUCTKA IPUPOAHBIX BOJI.

Knaccudukamuss  Heopranmyeckux  coeauHenuid.  Oxcuabl.  Knaccudwukanus — OKCHIOB:
coneoOpa3ymomiue (OCHOBHBIE, KHCIOTHBIE, amdoTepHble) M HecojeoOpasyromme. Homenkmarypa
oKkcuJ10B. DU3NUECKUe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomyueHre okCcuaoB.

OcnoBanus. Knaccuduxanust ocHoBaHuUi: MIENOYM U HEpAaCTBOPUMBIE ocHOBaHMs. HoMeHkmaTypa
OoCHOBaHUM. DU3NYECKHE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [lorydyeHrne ocCHOBaHMIA.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucnot. @usndeckre 1 XUMUYECKHE CBONCTBA
kucnot. Pan aktuBHoctu metasuioB H. H. bekerosa. losryuenue kucior.

Conu. Homenknarypa coneil. @usnueckue 1 XuMuieckue cBoiictsa cosieil. [lonydenune coseit.

['eneTnyeckasi CBSI3b MKy KJIaCCAMH HEOPTaHUYECKUX COEAMHEHUM.



Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIPEJCIICHUE COJEpKAHUS KUCIOpOoJa B BO3JyXe, IIOJIy4Y€HHE, COOMpPaHUE,
pacro3HaBaHHe ¥ U3y4CHHE CBOWCTB KHCIOPOA, HAOMIOACHNE B3aMMO/ICHCTBHUS BELIECTB C KUCIOPOIOM
Y yCJIOBUS BOSHUKHOBEHHSI M TIPEKpaIeHHs ropeHus (moxkapa), 03HaKOMJICHHE ¢ 00pa3liaMu OKCUIOB U
ONMCAHHWE WX CBOMCTB, MOJy4Y€HHE, COOMpaHUE, pACIIO3HABAHWE W W3YYEHHE CBOWCTB BOJOpOJA
(ropenue), B3aumojeiictBue Bojopomda ¢ okcugom wmeau  (II)  (Bo3mokHO — uWcmoJib30BaHUE
BHJIEOMATEpPHUANIOB), HaOJII0IeHuEe 00pa3LOB BEIIECTB KOJIUYECTBOM 1 MOJIb, HCCIIEJOBaHHE 0COOEHHOCTEN
pacTBOpPEHUsl BEILIECTB C Pa3JIMYHON pPacTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OMPEIEIEHHOU
MacCcOBOM J10J1el paCTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBUE BOJbI C METAJUIaMU (HaTPUEM U KaJIbLIUEM)
(BO3MOXKHO HCIIOJIb30BaHHE BHIEOMATEpPUANIOB), MCCIEA0BaHME OOpa3lO0B HEOPraHWYECKUX BEIIECTB
Pa3IMyYHbIX KJIACCOB, HAOIIOJEHHE U3MEHEHUS OKPACKM MHAMKATOPOB B PacTBOpax KHUCIOT M ILIEIOYEH,
n3ydyeHue B3aumojeiictBus okcuga menu (II) ¢ pactBopoM cepHOM KHCIOTHI, KHUCIOT C MeTaulaMH,
peaKkiuii HeHTpaIU3aIiy, MOJIyYeHHE HEPACTBOPUMBIX OCHOBAHUM, BHITECHEHHE OJTHOTO METaslia IPyruM
U3 pacTBOpa COJIM, PELIEHUE IKCIIEPUMEHTAIbHBIX 33/1a4 10 TeMe «BaxxHeilne kiacchl HEOpraHU4eCKUX
COCIMHEHUI.

Ilepuoanyecknit 3akoH u Ilepuogmyeckass cucrema xumuuyeckux 3Jiemenros JI. WN.
MenaeneeBa. CrtpoeHue aroMoB. XuMHU4YecKassi CBfA3b. OKHCIMTEIbHO-BOCCTAHOBHUTEIbHbIE
peakuuu

[lepBbie TOMBITKH KIACCH(DUKAIIMA XUMUYECKUX OJJIEMEHTOB. [loHSATHE O Tpymnmax CXOIHBIX
2JIEMEHTOB (IEJIOYHBIE W MIEJIOYHO3EMEIbHBIE METaJUIbl, TaJIOT€Hbl, MHEPTHBIC Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pazytoT aM(pOTEPHBIC OKCUIBI U THAPOKCH/IBI.

[Tepuonnueckuii 3akoH. Ilepumoanueckas cucrema xumudeckux snemeHToB JI. WM. Menneneena.
KopoTkonepuoanas u jymaHONIEpUoaHas GopMmbl [leproaudeckoit CUCTEMBI XUMAYECKHUX 3JIEMEHTOB /I,
N. MenpaeneeBa. [lepuonbsl u rpynmbl. @U3HYECKUN CMBICI TOPSAKOBOIO HOMEpPA, HOMEPOB Mepuoaa U
TPYIIIBI AJIEMEHTA.

Crpoenune atomoB. CoctaB aTtomHbIX siaep. M3orombl. DnekTpoHbl. CTpoeHHE SJIEKTPOHHBIX
0000uek atomMoB TepBbIX 20 xumudeckux aemeHToB Ilepumoamueckoit cucremsr JI. M. Menneneena.
XapakTepucTUKa XUMHYECKOro »JeMeHTa Mo ero mnoJjiokeHuto B Ilepuoguueckoit cucreme /Jl.
. Menneneena.

3aKOHOMEPHOCTH M3MEHEHHUS paauyca aTOMOB XHMHMYECKUX 3JEMEHTOB, METAUIMYECKHX U
HEMETAJITMYECKUX CBOMCTB IO TpyIHIiaM U Mepuoiam.

3nauenue Ilepuommueckoro 3akoHa u Ilepuoandeckoil CUCTEMBI XUMHUYECKHX 3JIEMEHTOB IS
pa3BuTuUs Hayku U npaktuku. [. . MenzaeneeB — yu€Hblil U TpaxIaHMH.

Xumuyeckasi cBa3b. KoBaneHTHas (MOJSpHAs M HEMOJISIPHAs) CBS3b. DIIEKTPOOTPULIATEIBHOCTh
XUMHYECKUX 3JIeMeHTOB. VlOHHAs CBSI3b.

Crenenp oxucineHus. OKHUCIUTENBHO-BOCCTAHOBUTEIbHBIE peakiuu. lIporiecchl OKHCIEHUS U
BOCCTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3ydyeHre oOpa3lloB BEIIECTB METAIOB M HEMETAIJIOB, B3aMMOJCHCTBUE THUAPOKCHAA ITUHKA C
pacTBOpaMu KHUCIOT M IIEJIOYEH, MPOBEACHHUE OIBITOB, WLIIOCTPUPYIOUIUX MPUMEPHI OKUCIUTEIHbHO-
BOCCTaHOBUTEJBHBIX PEaKIuil (TOpeHne, peakiiuy pa3ioKeHHsI, COSTUHEHUS).

Mesicnpeomemmnuoie céazu

Peanuzamusi MeXnpeaMETHBIX CBSI3€U NMPU HM3YyYEHUHM XUMHUU B 8 KJIacce OCYIIECTBIISIETCS 4epe3
MCIO0JIb30BaHME KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHSATHUH, SBISIONINXCS CUCTEMHBIMH
JUISl OTJIEJBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.



OO01mue ecTeCTBeHHO-HAYYHbBIC MTOHATHUS: HAyIHBIN (DaKT, runores3a, TEOpHs, 3aKOH, aHAJN3, CHHTE3,
KJIacCU(UKAIUsI, TEPUOANIHOCTD, HAOIIOJCHUE, SKCIEPUMEHT, MOJICIUPOBAHUE, M3MEPEHHUE, MOJCIb,
SIBJICHUE.

®dusnka: Marepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKIIU]I, U30TOIbI, PATUOAKTUBHOCTb,
MOJIEKYJIa, SJICKTPUUYECKUN 3apsiji, BEHIECTBO, TeJO, OOBEM, arperatHoe COCTOSIHHE BEIIECTBa, Tas,
(bu3HUecKre BEeIMYNHBI, SMHUIIBI H3MEPEHUS, KOCMOC, TUTAHETHI, 3BE3/161, COJTHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

I'eorpadus: armocdepa, tumpochepa, MHHEpabI, TOPHBIC MOPOJBI, TOJE3HBIC HCKOIMAEMBIC,
TOILJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTtBo 1 xXuMHYecKasi peaKius

[Iepnognueckuit 3akoH. [lepmoamueckas cucrema xumudeckux viemeHToB [[. M. MeHneneesa.
CrpoeHue aToMOB. 3aKOHOMEPHOCTH B W3MEHEHMHM CBOMCTB XMMHMUYECKHX JIIEMEHTOB IEPBBIX TPEX
MIEPUOJOB, KaJIWs, KajdblUsd M HMX COCJUHEHUHA B COOTBETCTBMM C TIOJIO)KEHHUEM JJIEMEHTOB B
[Iepnoanueckoil cucTreMe U CTPOEHUEM X aTOMOB.

CrpoeHue BemiecTBa: BUIbl XUMUYECKOHN CBS3U. THUMBI KPUCTAUIMYECKUX PELIETOK, 3aBUCUMOCTh
CBOWCTB BEILIECTBA OT THUIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMHYECKOM CBSI3H.

Knaccugukanus 1 HOMEHKIaTypa HEOPraHMYECKMX BEIECTB. XMMHYECKHUE CBOMCTBA BEIIECTB,
OTHOCAIIMXCS K Pa3jgMYHBIM  KJAacCaM HEOPraHMYECKUX COCIMHEHUM, TEHETUYEeCKas CBA3b
HEOPraHMYECKUX BEILECTB.

Knaccupukanuss XUMHYECKMX peak[Uil 10 pPa3IuMYHbIM IpU3HaKaMm (IO YUCIy M COCTaBy
YUYacCTBYIOUIMX B PEAKIMM BELIECTB, IO TEIUIOBOMY 3(Q(EKTy, IO H3MEHEHHUIO CTEIEHEH OKUCIEeHUs
XUMUYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, 10 Y4YacTHIO KaTajau3aTopa). DK30- M 3HIOTEPMUYECKUE
peakuuu, TEpPMOXUMUYECKUE YPABHEHUS.

[Tonsitue o ckopoctu xumudeckoil peakuu. Ilonstre 06 0OpaTUMBIX U HEOOPATUMBIX XMMHUYECKUX
peakuusax. lloHsaTHe O TOMOreHHBIX M TreTeporeHHbIX peakuusax. llonstue o karamuze. Ilonsatue o
XMUMHMUYECKOM paBHOBeCHM. (DAaKTOPBI, BIUAIOIIME HA CKOPOCTh XMMHMYECKOW pEaKUUU U IOJI0KECHHE
XMMHYECKOTO PABHOBECHS.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE  PEAKIINH, AJIEKTPOHHBIN 0ajaHCc  OKUCIIUTENBHO-
BOCCTaHOBUTEIBHOU peakuuu. COCTaBlIEHNE ypaBHEHUIN OKHCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKLIUN C
HCIOJIb30BAHUEM METO/Ia 3JIEKTPOHHOTO OajlaHca.

Teopus 2MEKTPONUTUYECKON AUCCOLMALMUA. DJIEKTPOJIUTHI M HEAIEKTPOJIUThl. KaTHOHBI, aHHOHBI.
MexaHn3M AucconUaly BEIIECTB ¢ Pa3IMYHbIMM BUAAMHM XUMUYECKOW CBs3U. CTeneHb QUCCOLUALUU.
CunbHbIe U cllabble 3JEKTPOJIUTHI.

Peakium HMOHHOTO OOMEHa. YCJIOBUS NPOTEKAHUS pPEaKUUid HOHHOro OOMEHa, TIOJIHbIE U
COKpAalllEHHBIE HOHHBIE YypaBHEHMS peakuuil. CBoOMCTBa KHCIOT, OCHOBAaHHW WU COJEd B CBETE
IpeJCTaBICHUNA 00 3NIEKTpOoIUTHUYECKON nucconuanuu. KauecTBeHHble peakiuu Ha MOHBL [loHATHe O
TUIPOJIA3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAaKOMJIEHHE C MOJEISIMU KPUCTANINYECKUX PEHIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U
HEMeTauIoB (rpadura M anMasa), CJIOKHBIX BELIECTB (XJIOpHAA HATpHs), UCCIEIOBAHHE 3aBUCUMOCTH
CKOPOCTM  XMMHMYECKOW  peakUud OT  BO3ACHCTBHS  pa3MYHBIX  (PAKTOPOB, HCCIIEAOBAHUE
JJIEKTPONPOBOAHOCTA PAaCTBOPOB BEILECTB, IIPOLECCAa TUCCOLMALMU KUCJIOT, IIEJI0Yed U COJled



(BO3MOYKHO HCIIOJIB30BAHME BMJIEO MATE€PUAJIOB), MPOBEIECHUE OIBITOB, WIUTIOCTPUPYIOIIUX MPU3HAKU
MPOTEKAHUS PEaKIMii MOHHOTO OOMeHa (oOpa3oBaHMEe OcCajKa, BBIICICHHE ra3a, oOpa3oBaHHE BOJBI),
OTIBITOB, MJUTFOCTPUPYIOIIMX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUM (rOpeHue, peakuun
pa3joKEHUs, COEIMHEHUs), PACIO3HABAHWE HEOPraHMYECKUX BEIIECTB C IIOMOIIBI0 KadeCTBEHHBIX
peaxkiuii Ha MOHBI, PELIEHUE SKCIIEPUMEHTAJIbHBIX 3a/1au.

HemeTajibl u MX coeJUHEHUS

OOmiass xapakrepucTuka raiaoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE CTENEHU
okucieHusa. CTpoeHrne U pU3NYECKUE CBONMCTBA MPOCTHIX BEIIECTB — I'aJIOTEHOB. XUMUYECKUE CBOMCTBA
Ha [IpUMepe XJopa (B3auMoAeHCTBUE ¢ METallllaMi, HEMETaJIaMy, Iesiouamu). Xaoposoopo. CosnsiHast
KHUCJIOTa, XMMUYECKHE CBOWCTBA, IMOJy4yeHHE, NpuMeHeHue. JleilicTBue xjopa M XJIOPOBOJOpOJa Ha
OpraHusM yesoBeka. BakHelme XJIopu/Ibl U UX HaX0XJAEHHUE B IPUPO/IE.

O6mas xapaktepucTuka 37eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEPHBIC
creneHn okucieHus. CrtpoeHue M (pu3MuUecKrne CBOWCTBA MPOCTHIX BEIIECTB — KHCIOpPOJAa M CEpHI.
AmnoTponHbie MOJU(UKAIIMU KHUCIOpPOJa W Cepbl. XHUMHUYECKHE CBOMCTBa cepbl. CepoBOIOPOI,
CTpoeHue, (u3nueckue M XuMUYeckue cBoiicTBa. OKCHIBI Cepbl KaK MPEACTaBUTENN KHCIOTHBIX
okcuioB. CepHasi kucioTa, ¢puU3MYeckrue M XMMHUYECKHE cBOMcTBa (0OIIMe Kak MpeJCTaBUTENs Kiacca
KUCIIOT U crneuuduueckne). XUMHUYECKUE peakluu, JieKallde B OCHOBE IMPOMBIIIJIEHHOTO crocoba
MOJIy4eHHUSI CEPHOM KHUCIOTHI. [IpuMenenue cepHod KHUCIOTHL. COJIM CEpHOM KHCIOTHI, KauyeCTBEHHAs
peakuusi Ha cynbdar-uoH. Haxoxnenue cepbl u e€ coeinHeHU B mpupoje. XUMHUECKOE 3arpsi3HEHHE
OKpY)Karolllel Ccpellbl COCAMHEHUSIMU Cepbl (KUCIOTHBIE HOXAM, 3arps3HEHHE BO3JyXa M BOJIOEMOB),
CrocoObI €ro MpeIoTBPAIICHHUS.

OO6mrast xapaktepuctuka 3y1eMeHTOB VA-Tpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHbBIC
CTETNIEHU OKHUCIIECHUSA. A30T, pacnpoCTpaHEeHHWE B MpupoAe, (GU3NYECKUE U XHMHUYECKUE CBOMNCTBA.
KpyroopoT azora B mpupone. AMMHaK, €ro (Gpu3nyeckue U XUMHUYECKHE CBOMCTBA, MOJydeHUE U
npuMeHenre. CoaM aMMOHHUA, WX (QHU3MYECKHEe M XMMUYECKHE CBOICTBa, mpuMeHeHHe. KauecTBeHHas
peakiusi Ha MOHBI aMMOHHUA. A30THas KUCIOTa, €€ MmoyiydeHue, Gu3nyecKue M XUMUYECKHe CBOMCTBA
(oOmme kak mpeAcTaBUTENsl Kiacca KHUCIOT U cnenuduueckue). Mcnonp3oBaHue HUTPATOB U COJEi
aMMOHHMSI B KaueCTBE MHHEpAIbHBIX yn0oOpeHuil. XHUMHUYECKOE 3arpsi3HEHHE OKPYXKAloIIel cpeabl
COCIMHEHUSIMU a30Ta (KUCJIOTHBIC JO0IW, 3arps3HEHHE BO3AyXa, NMOYBBl U BoA0oEMOB). Docdop,
ajutoTpornHbie Moaudukanun Gocdopa, duzndeckue m xumudeckue cpoictBa. Okcun docdopa (V) u
dbochopHas kuciora, pU3NYECKHUE U XMUMHUYECKHUE CBOICTBa, mosyudeHue. VcmnonbszoBanue ¢ocdato B
KauyecTBE MUHEPATbHBIX YI00pEHUH.

OO6mas xapakTepuctuka 31eMeHTOB [VA-Tpymmbel. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEPHbIE
CTETIeHU OKHUCIICHUA. YTJIEPO/l, aJNIOTPOIHbIE MOIU(HUKAIINH, pPAaCIpOCTpaHEHUE B pupoie, pusndeckue
U XUMHYecKHe cBoiicTBa. Ancopbums. Kpyrosopor yriepona B mpupone. OKcuisl yriaepoia, UX
¢buznueckue M XUMHUYECKHE CBOICTBa, NEHCTBHE HA JKUBBIE OPraHU3MBbI, MOJy4eHHE U MPHUMEHEHUE.
DKoJoTHYeCKHe MpoOsieMbl, CBsA3aHHbIE ¢ oKcuaoM yraepona (IV), runoresza rmo0anbHOrO MOTEIUICHUS
KITUMaTa, TapHUKOBBIN () (dekT. YrolibHas KUCIOTa U €€ COJH, NX (PU3NYECKHEe U XUMUYECKHE CBOMCTBA,
noyyueHue u npumeHeHune. KauecTBeHHas peakivs Ha KapOOHAT-HOHBI. Vcmonb3oBaHue KapOOHATOB B
OBITY, MEAUIIMHE, TPOMBIIIIIICHHOCTH U CEJIHCKOM XO3SHCTBE.

[lepBoHauanbHbIE TMOHATHS 00 OPraHUYECKHX BEIIECTBaX KaK O COEAMHEHHUAX yriepona (MeTaH,
9TaH, STUJICH, alleTUIICH, ITAHOJ, TIIMIEPHUH, YKCYCHas KucloTa). [[pupogHbie HCTOUYHUKH YIIIEBOIOPOIOB
(yronme, mpuUpOHBIA Ta3, HEPTh), MPOAYKTHI UX IMepepadoTku (OEH3WH), WX pPOIb B OBITY U
npoMbIeHHOCTH. [loHsATHEe 0 OMONOTHYECKH Ba)KHBIX BEIIECTBAX: XKHUpax, OeNKax, yrieBojgax — U HX
POJIM B JKM3HU YeNoBeKa. MarepuaabHOE €IMHCTBO OPTaHUYECKUX U HEOPraHUYECKUX COECTMHEHUN.



Kpemuuii, ero ¢usuyeckue M XMMHUYECKHE CBOKCTBA, MoyiydeHue W mnpumeHenue. CoennHeHHS
KpemHus B mpupoje. OOmue npezncraBienus o0 oxcuae kpemuus (IV) m kpemHHEBOH KHcoTe.
Cunukatel, UX HCIOJIb30BAaHUE B OBITY, B NMPOMBIIUICHHOCTH. BakHeilmne cTpouTeIbHbIe MaTepHallbl:
KepaMuKa, CTEKJIO, IIeMEHT, OeToH, kene3o00etoH. [Ipobnembl 0e30MacHOTO  HCIOIb30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEAHEBHOMN KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4YeHHE O00pa3lloB HEOPraHMYECKUX BELIECTB, CBOWCTB COJISHOM KHCJIOTHI, IPOBEIECHUE
KAueCTBEHHBIX pEaKIuid Ha XJIOPUA-HOHBI W HAOMIOJCHHWE MPU3HAKOB WX MPOTCKAHUS, OIIBITHI,
oTpakaronme (U3NYECKHe W XUMHUYECKHE CBOWCTBA TAJOTEHOB M HUX COCIUHEHUH (BO3MOKHO
HCIOJIb30BAHME  BHJIEOMATEpUANIOB), O3HAKOMJIEHHE C o0pa3lamMu XJOPUAOB  (TaJIOT€HUIOB),
03HaKOMJIEHHE ¢ o0pa3laMu cepbl U €€ COeAMHEHUSIMU (BO3MOXKHO HCIOJIb30BaHUE BUIEOMATEPHUAIIOB),
HalOoIeHNe Mpoliecca OOyrIMBaHUS caxapa IMoj JEMCTBHEM KOHLEHTPUPOBAHHON CEPHOW KHCIIOTHI,
M3Y4YE€HHE XMMHUYECKUX CBOMCTB pa30aBI€HHON CEpHON KHUCIIOTHI, IPOBEACHNE KaueCTBEHHOM peaklliy Ha
cynbpaT-uOH U HAONIOIEHHWE NpU3HAKa €€ MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3NYECKUMHU CBOWCTBAMU
azota, ¢ocdopa U UX coeaTUHEHUN (BO3MOKHO MCIIOJIH30BAHUE BUACOMATEPUAIIOB), 00pa3iaMu a30THBIX
u ¢ochopHBIX yToOpeHui, MOTydeHHe, COOMpaHHWe, pPACIO3HABAHWE W HM3yYEHHWE CBOWCTB aMMMAKa,
MIPOBEJIEHUE KAueCTBEHHBIX peaklUuid Ha HWOH aMMOHHUS U (ocdaT-MOH M H3yueHHUE IMPU3HAKOB HX
MPOTEKAHUS, B3aUMOJACHCTBUE KOHIEHTPUPOBAHHOM a30THOW KHUCIOTHI C MeAblo  (BO3MOXKHO
HCIO0JIb30BAHNE BHJIEOMATEPHAIIOB), U3YyUEHHE MOJENIel KPUCTAIIMYECKUX PEIIETOK anmasa, rpadura,
¢bymiepeHa, 03HaKOMJIEHHE C MPOIIECCOM aJCOPOLIMU paCTBOPEHHBIX BEUIECTB aKTHUBUPOBAHHBIM YITIEM U
YCTPOICTBOM MPOTHBOrasa, MojiydeHue, coOupaHue, paclio3HaBaHHE M U3y4YE€HUE CBOMCTB YIJIEKHCIIOrO
ra3a, IpoBeJeHHE KAaYeCTBEHHBIX peakluil Ha KapOOHAT M CWJIMKAT-MOHBI M HM3ydEHHE MPHU3HAKOB HX
MPOTEKAaHUs,  O3HAKOMJICHME C  MNPOAYKIMEHM  CWIMKAaTHOM  IPOMBIIUIEHHOCTH,  PELICHUE
9KCIIEPUMEHTAIIBHBIX 337a4 110 TeMe «BakHelnme HeMeTaibl U UX COETUHEHUS.

MeTaJuibl M X COEIMHEHUS

OO0mas XxapakTepuCTUKa XUMHUYECKUX HJIEMEHTOB — METAJJIOB Ha OCHOBAaHUM HX IOJIO)KCHUS B
[Tepuonuueckoit cucreme xumuueckux snemMeHtoB [[. WM. MengeneeBa u ctpoeHus atomoB. CTpoeHue
MeTauioB. MeTamnyeckas CBs3b M METAJUIMYECKas KpUCTaJUIMYecKas PeIIETKa. DJIEKTPOXUMUYECKUN
psa HampsDkeHU MerayuioB. Du3nyeckrue M XUMHYECKHe CBoWcTBa MerawioB. OOmiye crnocoOsl
nostyueHusi MetayuioB. [loHATHE O KOPPO3UM METAUIOB, OCHOBHBIE CHOCOOBI 3alIUTHI UX OT KOPPO3UHU.
Crnassl (cTanb, 4YyTr'yH, JIOPAIIOMUHUM, OpOH3a) U UX IPUMEHEHHUE B OBITY U MIPOMBIIIIJICHHOCTH.

[llenounble MeTayibl: mnojiokeHue B llepuogmueckoil cucTeMe XUMUYECKHUX 3JIeMEHTOB /JI.
W. MenneneeBa, cTpo€HUE UX aTOMOB, HaxOXkJAeHHE B npupoje. Pusnyeckue 1 XMMUYECKUE CBOMCTBA
(Ha mpumepe HaTpus W Kaius). OKCHIBI U THAPOKCHIBI HATpUs M Kanus. [IpuMeHeHue IIeToYHBIX
METAJUIOB U UX COEAMHEHH.

[llenouyHo3emenbHbIE METAUIbl MarHuil M KalblUWid: mojoxkeHue B Ilepumoanueckoin cucreme
xumudeckux snemeHToB [[. . MenaeneeBa, cTpoeHHe UX aTOMOB, HaxoxJaeHue B nmpupojae. Guznueckue
U XUMUYECKHE CBOICTBa MarHus W Kanublus. BaxHeilmne coeauHeHUs Kaiblus (OKCHUI, THAPOKCH],
coiu). JKECTKOCTb BOJIBI U CIIOCOOBI €€ YCTpAaHEHMS.

Amomunumii: nonoxenue B Ileproauyeckoit cucreme xumuueckux snemeHToB [I. M. Menneneesa,
CTPOEHHME aToMma, HaxoXJaeHue B npupoje. Du3nyeckne M XUMUYECKHE CBOMCTBA aIFOMUHUSI.
AmboTepHbIe CBOWCTBA OKCH/IA U TUIPOKCHIA ATIOMUHUS.

Kenezo: nonoxenue B llepuommueckoit cucreme xumuueckux snemeHtoB Jl. M. Menneneesa,
CTpPOEHHE aToMa, HaxokJaeHue B npupoje. dusnueckne M XUMHUYECKHE CBOWCTBa Xkene3a. OKCHUIBL,
ruapokcuabl u conu xenesa (I1) u sxenesa (III), ux cocras, cBoiicTBa U IOMydYEHHE.

Xumuueckuii IKcnepumenm:



O3HaKOMJICHHE ¢ OOpa3llaMd METAJIOB M CIUIABOB, MX (U3NYECKUMHU CBOWCTBAMH, H3YyUCHHE
pe3yiabTaTOB KOPPO3UM METAIOB (BO3MOMKHO HCIIOJB30BAHUE BHUAEOMATEPHUATIOB), OCOOCHHOCTEH
B3aUMO/JICHCTBUS OKCUJAA KaJlbLMsI MU HATPUS C BOAOM (BO3MOYKHO HCIOJIb30BAaHUE BUIEOMATEPHUAIOB),
HCCIIEJIOBAaHUE CBOMCTB JKECTKOWM BOJBI, IIpolLlecca TOPEHUs JKeje3a B KUCIOPOJE (BO3MOXKHO
WCIIOJI30BAHME BUICOMATEPUAIIOB), IPHU3HAKOB MPOTEKAHHU KAaYECTBEHHBIX PEAaKIMi HA MOHBL: MarHus,
KaJIbLIMS, allFOMUHMS, HKa, xkene3a (I1) u sxenesza (II1), meau (I1), HaGntoneHUe U onMUCaHUE TIPOIECCOB
OKpallMBaHWSl IUTAMEHH HWOHAMHM HATpHs, Kalusig ¢ Kaublus (BO3MOXKHO  HCIIOJIb30BaHHE
BHJICOMATEPHAIIOB), HCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA AIFOMUHUS U THIPOKCH/IA IMHKA,
peleHe SKCIepUMEHTAIbHBIX 3314 110 TeMe «BakHele MeTauibl ¥ MX COSAMHEHUS.

XHuMHS M OKPYKAIOLIAs cpeaa

BemecTBa u MmaTepuanbl B IOBCEIHEBHOM JKU3HU YesioBeka. bezonacHoe ucnosabpb30BaHUE BEIIECTB U
XHUMUYECKUX peaKiuii B ObITy. [lepBas moMoIb Mpu XUMUYECKUX 0KOTaX U OTPABIICHUSX.

XUMHYECKOE 3arpsi3HEHNE OKpYy Karolel cpeibl (IpeesibHas JOMyCTUMas KOHIIEHTpAIUs BEIIECTB,
nanee — [1/1K). Ponp XxuMuu B pelieHuN 3KOJOTHUYECKUX MPooIIeMm.

Xumuueckuit IKcnepumenm:

M3y4eHue 00pa3lioB MaTepraoB (CTEKIIO, CIJIaBbl METAJJIOB, MTOJIMMEPHBIE MAaTEPUAJIbI).

Meostcnpeomemmnwie ceasu

Peanusanus MeXIpeaMETHBIX CBS3€W NPU HW3Yy4EHUM XUMHUH B 9 Kiacce OCYIIECTBIISIETCS 4epe3
WCTIOJIb30BaHME KaK OOIINX €CTECTBEHHO-HAYYHBIX TIOHATHH, TaK M TIOHSATHH, SIBISIONIMXCS CUCTEMHBIMA
JUIS OTAETBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO 1IMKIIA.

OO1u11e ecTeCTBEHHO-HAaY4HbIE MOHATHS: HAy4HBIN (DAKT, THUIIOTE3a, 3aKOH, TEOPUs, AaHAIU3, CUHTES,
Kjaccu(uKkanys, MepuoAUYHOCTb, HAOIIOAEHUE, HKCIEPUMEHT, MOJCIUPOBaHHUE, MU3MEpPEHHE, MOJEIb,
SBJICHHE, TAPHUKOBBIN 3(h(HEKT, TEXHOIOTUsl, MATEPUAIIBI.

®dusnka: Marepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU, U30TOIBl, PAJHOAKTUBHOCTD,
MOJIEKyJIa, 9JIEKTPUUYECKHH 3apsij, MPOBOJHHMKM, TMOJIYNPOBOJHHUKH, IUANEKTPUKH, (DOTOIEMEHT,
BEIIECTBO, TeNo, OOBEM, arperatHoe COCTOSHUE BEIeCTBa, Ia3, pacTBOpP, PacTBOPUMOCTb,
KpUCTa/NINYecKasi PpEelIETKa, CIUIaBbl, (PU3UYECKUE BEJIMYMHBI, CIUHUIIBI HU3MEPEHUs, KOCMUYECKOE
IIPOCTPAHCTBO, IIJIaHETHI, 3BE3/1bl, COHIIE.

buosorus:  ¢orocuHTe3, aplxaHue, Ouocdepa, SKOCHCTEMa, MHUHEpalbHble yI0OpeHus,
MHUKPO3JIEMEHTbI, MAKPO3JIEMEHTHI, IMTaTEIbHbIE BELIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpasbl, T'OPHbIE MHOPOJbI, IOJIE3HbIE HCKOIAEMBIE,
TOIUIUBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHUHU HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pPE3YIbTaThl OCBOCHUS MIPOTPpaMMbl OCHOBHOTO O6IJ_ICFO 06pa3OBaHI/I$I JOCTUT'AaOTCA B
xXoae O6y‘{eHI/IH XUMHUN B CIWHCTBC yqe6H0171 U BOCIIUTATEIbHON JESITEIbHOCTH B COOTBETCTBHU C
TPpaAUIIMOHHBIMHU pOCCI/II\/’ICKI/IMI/I COOHOKYJIBTYPHBIMH W  OYXOBHO-HPABCTBCHHBIMH  IICHHOCTIMU,
IIPUHATBIMU B O6H_ICCTBC IpaBHUJIaMH U HOPMaMH MMOBCACHUS U CHOCO6CTByIOT nponeccamMm CaMOIIO3HAHUA,
CaMOpa3BUTHUSA U COLIUATIN3allNU o6yqafomnxc51.

JIn4HOCTHBIE PE3YJIbTaThl OTpPAXAakOT TOTOBHOCTH o6yqa}0umxcsi PYKOBOACTBOBATLCA CHCTEMOM
IO3UTUBHBIX IECHHOCTHBIX OpI/IeHTaI_II/Iﬁ " PpACHIMPCHUC OIIbITa ACATCIILHOCTHU Ha eé OCHOBE, B TOM YHCJIC B
qacCTHu:



1) naTpuoTHYECKOTr0 BOCIIMTAHNS:

LIEHHOCTHOTO OTHOIIECHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAyYHOMY
HACJICJTUIO, TOHUMAHUSI 3HAYCHUsI XMMHYECKON HAYKH B JKU3HH COBPEMEHHOTO OOIIEeCTBa, CIIOCOOHOCTH
BJIQJIETh JIOCTOBEpHOW HWH(pOpMALMEHd O TNEepeloBBIX JOCTUKEHUSAX W OTKPBITUSIX MHUPOBOH U
OTEUYECTBEHHOM XUMUHU, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 yCTPONCTBE MHUpa U 0OIIECTBA;

2) TPa’KIAHCKOr0 BOCIIUTAHUS:

MPEACTABJICHUS O COLMATIBHBIX HOPMAax W MPaBWIAX MEXKIMYHOCTHBIX OTHOIIEHUW B KOJUICKTHBE,
KOMMYHHKATHBHOW  KOMIIETEHTHOCTH B  OOIICCTBEHHO TIOJIE3HOHW, Yy4eOHOMCCIIeOBATEIILCKOM,
TBOPYECKOH WM APYrUX BHJAX JCATEIHHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HOW COBMECTHOM ICSITEILHOCTH
MPU  BBITIOJHEHWN YYEOHBIX, TMO3HABATENBHBIX 3aJla4, BBIMOJIHEHUU XHMHUUYECKHX JKCIIEPUMEHTOB,
CO3/ITaHUU y4YEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIMOHUMAHHWIO U B3aWMOIIOMOIIM B TPOIIECCE ITOM
y4eOHOU JESITeNIbHOCTH, TOTOBHOCTU OILIEHMBATh CBOE TOBEJCHHME M TOCTYNKH CBOMX TOBAapHUINEH C
MO3UIIMY HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEICTBUI MOCTYITKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMSA '

MHPOBO33PEHUECKHE TMPEJCTABICHUS O BEIIECTBE W XHUMHUYECKOM pEaKIMH, COOTBETCTBYIOIIWE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABJISFOIINE OCHOBY ISl TOHUMAHUS CYITHOCTH HAyYHOUH
KapTUHBI MHpA, TPEACTABJICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTUS TPUPOJIBI, B3aUMOCBS3IX
YeJIOBEKa C MPUPOIHOU CPEOi, O PO XUMHUHU B TMIO3HAHUH STUX 3aKOHOMEPHOCTEH;

MMO3HABATEIbHBIC MOTHBBI, HAIIPABJICHHBIC HA TIOJyY€HWE HOBBIX 3HAHHUH 10 XUMHH, HEOOXOIMMBbIC
UIsi  OOBSICHEHHWS HAOIMIOJaeMBIX TMPOIECCOB W SIBJICHUH, IO3HABATEIHHOW, HWHGOPMAIMOHHONW U
YUTATEIBCKON KYJIBTYPBI, B TOM YHCJE HABBIKOB CAMOCTOSITEIBHOM pPabOTHI C y4EOHBIMH TEKCTAMU,
CIIPaBOYHOMN JTUTEPATYPOU, JOCTYITHBIMU TEXHUUECKHUMHU CPEICTBAMHU MH(OPMAITHOHHBIX TEXHOJIOTHH;

WHTEpEC K OOy4YeHWI0 ¥ TIO3HAHWIO, JII0OOO3HATEILHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000Opa30BaHMIO, MPOCKTHONM W MCCIIENOBATEILCKONW JESITEIIBHOCTH, K OCO3HAaHHOMY BBIOOpY
HaIpaBJIEHHOCTH M YPOBHS 0Oy4eHHUsI B JAJIbHEHUIIIEM;

4) popmMupoBaHUsI KYJIbTYPbI 310POBbS:

OCO3HAHWE IIEHHOCTHU »KWU3HU, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3J0pPOBbIO, YCTAaHOBKH Ha
3I0POBBIM 00pa3 JKW3HH, OCO3HAHWE TOCICJACTBUNM W HENPHUATHE BPEIHBIX MPHUBBIYCK (YHOTpeOICHUS
QJIKOTOJIsI, HAPKOTHUKOB, KYPEHHS ), HEOOXOAMMOCTH COOJIIO/ICHUS TTpaBUJl 0€30IMaCHOCTH MpU OOpaIeHHN
C XUMHYECKUMU BEIIIECTBAMH B OBITY U PEATbHOM KU3HU;

5) Tpy10BOro BOCIIUTAHHUS:

MHTEPEC K MPAKTUYECKOMY U3Y4YEeHHIO Mpodeccuil u Tpyna pa3TuyHOro poja, YBaXEHHE K TPYIy U
pe3ynbTaTaM TPYAOBOH AEATENbHOCTH, B TOM YHMCJIE HAa OCHOBE NMPUMEHEHHUs MPEAMETHBIX 3HAHWU 110
XMUMHH, OCO3HAHHBIM BBIOOP WHAMBHIYaTbHON TpPAGKTOPHUH MPOJIODKEHHS O0pa3oBaHUA C Y4&TOM
JIUYHOCTHBIX HWHTEPECOB M CIIOCOOHOCTH K XHMHH, OOIISCTBEHHBIX HMHTEPECOB M TOTPEOHOCTEH,
yCIEUTHOW MpOQecCHOHANbHON AEATeIbHOCTH U PAa3BUTHS HEOOXOJUMBIX YMEHUN, TOTOBHOCTH
aIalITUPOBAThCS B MPOQeCcCHOHANBHOM cpefie;

6) 7K0JIOrHYecKOro BOCIUTAHMS:

HKOJIOTHYECKH I1erecooOpa3Hoe OTHOIIEHHE K MPUPOJIe KaK UCTOUHUKY JKM3HHU Ha 3emiie, OCHOBE €€
CYIIIECTBOBaHMS, TOHMMaHWE IIEHHOCTH 3J0pOBOrO M Oe3omacHoro oOpas3a JKU3HU, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (HU3NYECKOMY U TCHXUYECKOMY 3J0POBbIO, OCO3HAHUE I[EHHOCTHU
coOnrofieHns TpaBWJI OE30IacCHOTO TOBEACHUS TpU PadOTe C BEIIECTBAMH, a TAaKKe B CHUTYyaIHsX,
YIPOKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TPUMEHATh 3HAHHUA, MOJIydaeMble MPU HU3YUYEHUU XUMHH, TSI pelleHHs 3ajad,
CBSI3aHHBIX C OKpYXalollled MPUPOTHON CpenoM, JUisi MOBBIIMIEHUS YPOBHS 3KOJIOTMUECKOM KYJIbTYpBHI,
OCO3HAHHUs TJIOOANBFHOTO XapakTepa SKOJIOTHYECKUX NpoOJieM M MyTed UX peuieHHs MOCPEACTBOM



METOJIOB XHMMHM, SKOJOTHYECKOIO MBILIUICHHS, YMEHHUS PYKOBOJCTBOBATbCS MM B IIO3HABATEIIBHOM,
KOMMYHUKAaTUBHOM U COLIMAJIBHOM IIPAKTHUKE.

METAIIPEIMETHBIE PE3YJIbTATBI

B cocraBe MerampeaMETHBIX pe3yJAbTaTOB  BBLACISIOT 3HAUMMBbIe JUISL  (DOPMHUPOBAHUS
MHUPOBO33PEHUS OOIICHAYYHBIC TIOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUTIOTE3a, (aKT, CUCTEMa, POIIECC,
SKCHEPUMEHT M JPYroe.), KOTOPblE€ HCIOJb3YIOTCSI B €CTECTBEHHO-HAY4YHBIX Y4YEOHBIX IpeaMeTax U
MO3BOJISIIOT HAa OCHOBE 3HAHUU W3 3TUX MPeAMETOB (HOPMHUPOBATH MPEACTABICHNE O LEIOCTHOW HayIHOM
KapTUHE MHpa, M YHHMBEpCaJbHble Yy4yeOHble JAEWCTBUS (IIO3HABATEJIbHbIE, KOMMYHUKATUBHBIE,
pEeryIasTHBHBIE), KOTOpble oOecreunBaloT (HOPMUPOBAHME TOTOBHOCTH K  CaMOCTOSTEIBHOMY
IUTAHUPOBAHUIO U OCYLIECTBICHUIO YUEOHOH NEATEIbHOCTH.

IMo3naBaTebHbIE YHHMBeEpPCAJbHbIE YueOHbIE el CTBUS

Bba3oBble jornueckue aecTBus:

YMEHHUS UCIOJIb30BaTh MPHUEMBI JIOTHYECKOTO MBIIIJICHUS TMPU OCBOCHUHM 3HAHUM: PAaCKPHIBATH
CMBICJT XUMHUYECKUX TOHATHH (BBIACIATh UX XapaKTEpHbIE NMPU3HAKHU, YCTAHABJIMBATh B3aMMOCBS3b C
JIPYTUMHU TIOHSATHSMH), HWCIIOIB30BATh TMOHATHS JUII OOBSACHEHHS OTIEIBHBIX (DAaKTOB W SIBIICHUH,
BBIOMPATh OCHOBAHMS W KPUTEPHUU IS KIACCH(PUKAIMN XUMHYECKUX BEIIECTB U XUMUYECKUX PEAKITUH,
YCTaHABIWBATh MPUYUHHO-CIICJICTBEHHBIE CBS3HM MEXIY OOBEKTaMH H3Yy4YEHHUs, CTPOUTH JIOTUYECKHE
paccyxieHust (MHIyKTUBHBIC, JTYKTUBHBIC, 10 aHAJIOTHH), IeJIaTh BBIBOJIBI U 3aKJIFOUCHHS;

yMEHHE TPUMEHITh B TMPOIECCe TO3HAHUSA TOHATUS (MPEIMETHBIE U MeETalpeAMETHbIE),
CUMBOJINYECKHUE (3HAKOBBIE) MOJIEIIH, UCIIOIb3yeMbIe B XUMUHU, TPE0OPa30BbIBATH LIIMPOKO MPUMEHSIEMBIE
B XMMHUH MOJIENIbHBIE MPEACTAaBICHUS — XMMHUECKUN 3HAaK (CHMMBOJI AJIEMEHTA), XUMHUUecKas Gopmyna u
ypaBHEHHE XMUMHYECKOW peakiuu — IMpU pElIeHUH Yy4eOHO-TO3HABaTENbHBIX 3a/ady, C y4ETOM 3TUX
MOJICNIBHBIX MPEICTaBICHUIN BBISBISATH W XapaKTEPU30BaTh CYIIECTBEHHBIE NPU3HAKK H3Yy4aeMbIX
00BEKTOB — XMMHYECKHX BEIIECTB WU XMMHMUYECKUX peakUuid, BBISABIATH OOIIME 3aKOHOMEPHOCTH,
MIPUYMHHO-CIICJICTBEHHBIE CBSI3U U MPOTUBOPEUHS B U3y4aEMbIX MPOIECCAX U SIBICHUSIX.

Ba3oBble ucciienoBarebCcKue 1eicTBUA

YMEHHE HCHOJb30BaTh MMOCTABJIEHHBIE BOMPOCHI B Kaue€CTBE WHCTPYMEHTA MO3HAHMS, a TAKKE B
KauyecTBE OCHOBBI sl (OPMHUpPOBAHMSI THUIIOTE3bl IO TPOBEPKE MPABHILHOCTH BBICKA3bIBAEMBIX
CY)KJICHUH;

npuoOpeTeHue OmbITa MO IUIAHUPOBAHMIO, OPraHU3alMd U  TPOBEACHHUIO YYCHHUYECKUX
SKCIIEPUMEHTOB, YMEHHE HAONIONAaTh 3a XOJOM TMpOIlecca, CaAMOCTOSITENIBHO IPOTHO3HPOBATH €ro
pe3ynbTaT, GopMynupoBarb O0O0OIIEHHS | BBIBOJABI IO pe3yJlbTaTaM MPOBEAEHHOTO OIbITA,
UCCIIEIOBAHUS, COCTABIISITh OTUET O MPOJIeNIaHHOM padoTe.

PabGora ¢ undopmaunmeii:

yYMEHHE BbIOUpaTh, aHATM3UPOBATH U MHTEPIPETUPOBATh MH(DOPMALIMIO PA3IUYHBIX BUIOB U (HOpM
MPEACTABJICHUS, MOJYYaEMYI0 U3 Pa3HbIX UCTOYHUKOB (HAYYHO-MOMYJSIpHAs JIMTEPATypa XUMHUYECKOIO
COJIepKaHus, CIIpaBOYHbIe TOCOOMS, pecypchl HTepHeTa), KpUTUUECKU OIICHUBATh MPOTUBOPEUUBYIO U
HEJOCTOBEPHYIO HH(POPMAITHUIO;

YMEHHE TPUMEHSATh pPa3IMYHble METOJBI M 3ampoChl MPU TOUCKE U 0TOOpe uHbopManuu u
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOJMMBIX Ui BBITIOJHEHHUS Y4eOHBIX M IIO3HABATENBHBIX 33134
OTpeNeNnéHHOr0 TUMA, MpUOOpeTeHHe OmbITa B O0JIACTH  HCMONB30BaHUS  HMH(POPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUM, OBJIAJICHUE KYyJAbTYpOW aKTUBHOIO MCIOJIb30BAaHUSI PA3IUYHBIX
MTOUCKOBBIX CHUCTEM, CAMOCTOSITENILHO BHIOMpATh OMTUMANBHYIO (OpMY MpeacTaBieHHs] WHOOPMALUU U
WUTIOCTPUPOBATh pelIaeMble 3aJaud HECIOXKHBIMU CXeMaMH, JuarpamMMamu, JIpyruMu (opmamu
rpaduKu 1 UX KOMOMHALUSMU,



YMEHHE HCIIOJIb30BaTh U aHAJTU3UPOBATH B MpOLEcce YUeOHOM M HCCIEeI0BATENbCKOM AEATEIbHOCTH
MHPOPMALMIO O BIMSHUHM TPOMBIIIJICHHOCTH, CEIBCKOTO XO3SHWCTBAa W TPAHCIOPTa HA COCTOSHHE
OKpYKarOLIEH MPUPOTHON CPEBI.

KoMMyHuUKaTHBHBIE YHUBePcaJbHbIE YUeOHbIe JeilicTBUA:

YMEHHS 337aBaTh BOMPOCHI (B X0JI¢ AUaIora v (W) JUCKYCCUH) IO CYIIECTBY 00CYXIaeMOU TEMBI,
(bopMynHpOBaTh CBOU MPEIOKEHHSI OTHOCUTEIBHO BBITIOTHEHUS MPEITI0KESHHON 3a1auu;

YMEHHS NPEACTABIATh IOJYYEHHBIE PE3yJAbTaThl I103HABATEIbHOW JESTEIBHOCTH B YCTHBIX U
IIMCBMEHHBIX TEKCTaX; JIeJlaTh IMPE3EHTALMI0 PEe3yJbTAaTOB BBINOIHEHUS XUMHUYECKOIO SKCIIEPUMEHTa
(JtabopaTOpHOTO OIBITA, JIAOOPATOPHOW pabOTBI TO WCCIEAOBAHUIO CBOWCTB BEHIECTB, Y4eOHOTO
MIPOEKTA);

yMEHHUSI Y4eOHOTO COTPYyIHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOM IO3HABaTENbHOM H
HCCIIEIOBATENIbCKON JIESITEIbHOCTH TMPU PELIEHUH BO3HUKAIOLIMX IMPOOJIEeM Ha OCHOBE yuéra OOLIuX
MHTEPECOB M COIJVIACOBaHUS Mo3uLui (0OCyXJeHHs, OOMEH MHEHHUSMH, «MO3TOBbIE MITYPMbI»,
KOOpJUHAIMSI COBMECTHBIX JCWCTBMIM, OIpENeleHUEe KPUTEPUEB IO OIEHKE KauecTBa BBIIIOJHEHHOU
paboThl U ApYyTrHeE).

PeryasiTuBHble yHUBepcabHbIe YUeOHbIE 1eHCTBHA:

YMEHHE CaMOCTOSATEIbHO ONPENENATh LEIH JeATeNIbHOCTH, IJIaHUPOBaTh, OCYLIECTBIATD,
KOHTPOJMPOBaTh M IpPU HEOOXOJIUMOCTH KOPPEKTHPOBATh CBOIO JAESITEIbHOCTb, BbIOMpaTh Hamboiee
3¢ dexTuBHBIEC CITOCOOBI pelieHrs yUeOHBIX U TTO3HABATEIBHBIX 3a71a4, CAMOCTOSITEILHO COCTABJISATh WU
KOPPEKTUPOBATh MPEIJIOKEHHBIM aITOPUTM ACHCTBUI MPU BBINOJIHEHUU 3aJaHUN ¢ YYETOM MOJIYydECHUS
HOBBIX 3HaHUN 00 WH3ydaeMbIX OOBEKTaxX — BEIIECTBAX U pEaKIUsIX, OLEHHWBATH COOTBETCTBHE
MOJIyYEHHOTO pe3yabTaTa 3asBICHHOM €M, YMEHHE HCIOJIb30BaTh U AaHAIU3UPOBATh KOHTEKCTHI,
npeyiaraeMble B yCJIOBUU 3aJJaHUM.

INPEIMETHBIE PE3YJIbTATbBI

B cocraBe npeaMeTHBIX pe3yJabTaTOB 10 OCBOCHHIO 00s3aTEIIBHOTO COJCP)KaHUsI, YCTAHOBJICHHOTO
JTaHHOU (enepanbHON paboyvel mporpaMMO, BBIJIEISIOT: OCBOSHHBIE 00yJalOMUMHKCS HAaydyHbIC 3HAHMUSI,
YMEHUS M CIIOCOOBI IEHCTBUH, crielupudecKre sl TPeIMETHONH 00J1acTH « XUMUS», BUJIBI ICITEIILHOCTH
M0 TIOJYYEHHUIO HOBOTO 3HAHMSI, €r0 MHTEPHpETaIlH, MPeoOpa3oBaHUIO0 M MPUMEHEHHUIO B Pa3IHYHBIX
y4eOHBIX U HOBBIX CUTYaIHIX.

K xoHuy oOydeHus B 8 kiacce rnpeIMeTHbIE pe3yibTaThl Ha 6a30BOM YpOBHE JOJKHBI OTPa)kaThb
Cc(OPMHUPOBAHHOCTh y OOyUaIOIUXCS YMEHUI:
pacKpbIBaTh CMBICT OCHOBHBIX XUMHUECKUX MOHATHI: aTOM, MOJIEKYyJIa, XUMUYECKUN 3JIEMEHT, IIPOCTOE
BEIIECTBO, CJIOKHOE BEILIECTBO, CMECh (OJHOPOJHAS M HEOJHOPOJIHAs), BAJIEHTHOCTb, OTHOCHTEIbHAS
aTOMHas M MOJIEKYJIspHas Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MaccoBas H0JIs
XMMUYECKOTO D3JE€MEHTAa B COCIUHEHUHU, MOJISPHBIM O0O0BEM, OKCHJ, KHCIOTa, OCHOBAaHHUE, COJIb,
AJIEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHUCICHHS, XUMHUYECKas peaklus, KiIacCU(UKALUs peaKkInid:
peakuMM COEJUHEHUs, peaKklUM pas3JIoKEHUs,, PEeaKkIMHU 3aMelleHus, peakuud oOMeHa, 3K30- U
SHJIOTEPMHUECKUE PpEaKIMM, TEIUIOBOM A(PQEKT peakuuu, sSApO aToMa, SIIEKTPOHHBIM CloW aTtoma,
aTOMHasi OopOuTallb, PaJUyCc aToMa, XUMHUYECKas CBsA3b, MOJIAPHAS M HENOJSpHAs KOBAJEHTHAasl CBS3b,
MOHHAs CBS3b, MOH, KaTHOH, aHUOH, PacTBOP, MaccoBas J0JIs BellecTBa (MPOLIEHTHAs KOHIIEHTPALUs) B
pacTBope;



WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKHUX IIOHATUM W NPUMEHATh 3TH MHOHATHUS IpPU
ONMCAHNU BEUIECTB U UX MIPEBPAILECHUI;

UCTOJb30BAaTh XUMUYECKYI0 CUMBOJIUKY Ul COCTaBJICHUs (POpPMys BEIIECTB M YPaBHEHUH XUMHUYECKUX
peaKuuii;

OTIPENIENATh BaJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCINHEHHSIX, CTETIEHb OKHCICHUS 3JIEMEHTOB
B OMHAPHBIX COCOUHEHUSAX, NPUHAIICKHOCTH BEIIECTB K OINPENeNIEHHOMY KIAcCy COEAMHEHHWH 10
dbopmynaMm, BUI XUMUYECKOHN CBsI3U (KOBAJICHTHAS U MOHHAs) B HEOPTraHUYECKUX COSINHEHHSIX;
packpsiBaTh cmbica llepmoauueckoro 3axona [J[. M. MenneneeBa: IOeMOHCTpUpPOBATH IOHUMAHUE
MIEPUOANYECKON 3aBUCHUMOCTH CBOMCTB XMMHMYECKUX 3JIEMEHTOB OT HMX IoJIokeHus B llepuonmueckon
CHCTEME, 3aKOHOB COXPaHEHMsI MAacChl BELIECTB, NOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYEHUS,
3aKoHa ABOTaJIpo;

ONMCHIBATh U XapakTepus3oBaTh TabianuHyto ¢popmy Ileproauueckoil cucTeMbl XUMHUYECKUX AJIEMEHTOB:
pasnuyath MOHATUS «TJIaBHas noarpynna (A-rpynmna)» u «nobounast noarpynna (b-rpynmna)y, mMansie u
00JIbIIME EPUOBI, COOTHOCUTH 0003HAaYEeHUsI, KOTOpble UMeroTcs B Tabnuue «llepuonnueckast cucrema
XxuMHuueckux snemeHtoB J[. WM. MenzaeneeBa» C YHCIOBBIMH XapaKTEPUCTUKAMHM CTPOEHUS aTOMOB
XMUMHMUYECKUX D3JIEMEHTOB (COCTaB W 3aps] sijapa, oOllee YMCIO IEKTPOHOB U pacHpelelieHne UX IO
AIIEKTPOHHBIM CJIOSIM);

KJIaCCU(UIIMPOBATh XMMHUYECKHUE 3JIEMEHThI, HEOPraHWMYECKHE BELIeCTBa, XMMHUYECKHE peakuuu (1o
YHCIIy U COCTaBY YYacCTBYIOIIUX B PEAKIIUU BEUIECTB, 110 TEIJIOBOMY 3D (DEKTY);

XapakTepu30BaTh (OMMCHIBATh) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB pPA3JIMYHBIX KJIACCOB,
MOATBEPXKAAs OIMCAHWE IPUMEPAMU MOJIEKYJIAPHBIX YPaBHEHUN COOTBETCTBYIOIIUX XMMHYECKHX
pEeaKIuii;

IIPOTHO3UPOBATh CBOWCTBA BEHIECTB B 3aBUCUMOCTH OT MX KA4€CTBEHHOI'O COCTaBa, BO3MOKHOCTH
IIPOTEKAHNS XMMHUYECKUX MIPEBPAILECHUN B PA3JIMYHBIX YCIOBHIX;

BBIYHCIIATE OTHOCUTENBHYKD MOJCKYISIPHYIO M MOJIIPHYIO MacChl BEIECTB, MACCOBYIO JOJIIO
XUMUYECKOI0 3JIeMEHTa N0 (GopMysie COEIUMHEHUS,, MaCCOBYIO JIOJIIO BEILECTBA B pacTBOpPE, IPOBOJUTH
pacu€Tel 110 YPaBHEHUIO XUMUYECKOM peakLnu;

IIPUMEHATh OCHOBHBIEC OIIEpAallUd MBICIUTEIBHON JEATEIBHOCTH — AaHAJIUu3 W CHUHTE3, CpPaBHEHHE,
0000111IeHne, cUCTeMaTH3altI0, KJIACCU(PUKALIMIO, BBIABICHUE NMPUYMHHO-CIECICTBEHHBIX CBA3EH — I
U3Y4YCHHs CBOWCTB BEIECTB M XMMHMUYECKHX PEaKLIMH, €CTECTBEHHO-HAYYHBIE METOJbI IIO3HAHUSA —
HaOJr0/IeHNe, N3MEPEHNE, MOAECTIMPOBAHNE, SKCIIEPUMEHT (peabHbIi U MBICIEHHBIN);

ClIeZIOBaTh IMpaBWJIaM I0JIb30BaHMsI XMMUYECKON MOCYN0 U 1abopaTopHbIM O00OPYAOBAaHUEM, a TaKXKe
IIpaBUIaM OOpaIlleHus ¢ BELIECTBAMHU B COOTBETCTBUHU C MHCTPYKLHUSAMU IO BBIIOJHEHUIO JTJAOOPATOPHBIX
XUMUYECKUX ONBITOB IO IMOJIyYEHHIO U COOMpaHMIO Ia3000pa3HbIX BELIECTB (BOAOPOJA U KHCIOPOa),
IIPUTOTOBJIEHUIO PACTBOPOB C OIPEIEIEHHON MacCOBOM J0JI€W pacCTBOPEHHOIO BEILECTBA, IUIAHUPOBATH U
IIPOBOJUTH XMMHUYECKHE HKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEJIIOYEH M KUCIIOT C MOMOUIBIO
UH/UKATOPOB (JaKkMyc, (heHoN(pTaIenH, METUIIOPAHK U JPYyrHe).

K koHuy oOydeHus B 9 kiacce rnpeIMeTHbIe pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJKHBI OTPa)kaTh
c(OPMHUPOBAHHOCTh y OOyHAIOIUXCS YMEHUI:
pPacKpbIBaTh CMBICI OCHOBHBIX XMMMUYECKUX IOHATHUH: XUMHUYECKHI DJIEMEHT, aTOM, MOJIEKYNa, HOH,
KAaTUOH, AaHWOH, IPOCTOE BEILECTBO, CJOKHOE BEIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEILHOCTD,
CTENEHb OKHUCIICHUS, XUMUYECKas peaklus, XUMHUYecKas CBS3b, TEIUIOBOW 3(P(eKT peakiuu, MoJb,
MOJISIPHBIN 00BEM, PacTBOP, MEKTPOIUTHI, HEATEKTPOIUTHI, SJIEKTPOIUTHYECKAS UCCOLMAIMS, PEAKIIU
MOHHOTO OOMEHa, KaTalu3aTrop, XMMHMYECKOE paBHOBEcHE, OOpaTHMMble W HeEOOpaTHMbIe peaKluu,



OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ pPEAKLUH, OKUCIMUTEIb, BOCCTAHOBUTENIb,  OKHUCIEHUE U
BOCCTAHOBJICHHE,  aJUIOTPOIUs, aMQpOTEPHOCTh, XHMHUYECKas CBs3b  (KOBAJIEGHTHAs, WOHHA,
MeTajyIn4yecKas), KpUCTaUIMYECKass pelIETKa, KOpPpO3usi METaIOB, CIUIABbI, CKOPOCTb XUMHUYECKOU
peakuuu, npeaeabHo ngonycrumas konueHtpanus [1JIK BewecTsa;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHUX IOHATUM M NPUMEHSATh 3TH MHMOHATHUS IpU
ONMCAHMU BEUIECTB U UX MPEBPAILEHUI;

MCTOJB30BAaTh XUMUYECKYIO CHMBOJIMKY ISl COCTaBJICHUSI (DOPMYIT BEIIECTB M YPAaBHEHHH XUMHUECKUX
peaKuuii;

ONPEEINATh BAJECHTHOCTh U CTENEHb OKUCIEHHMS] XUMUYECKHX AJIEMEHTOB B COEAMHEHUSX Pa3IMYHOIO
COCTaBa, MPHHA/UIEKHOCTh BEIECTB K OIpeNeIEHHOMY KIacCy COEAUHEHMH no QopmynaMm, BHJ
XMUMHMUYECKON CBSI3M (KOBAJIEHTHAs, MOHHAs, METAJJIMYecKas) B HEOPraHMYECKUX COCAMHEHUSX, 3aps]
MOHA M0 XMMHUYECKON (Qopmyre, XapakTep Cpelbl B BOAHBIX PAacTBOpaxX HEOPraHMYECKUX COEAMHEHUH,
THUI KPUCTAIIIMYECKON PElIETKN KOHKPETHOTO BEIECTBA;

packpsiBaTh cMbich [lepuommueckoro 3akona . M. MenaeneeBa U J€EMOHCTPUPOBATH €r0 MOHUMAHHUE:
OMMCHIBATh U XapakTepu3oBaTh TabauuHyto ¢popmy Ileproanueckoil cucTeMbl XUMHUYECKUX AJIEMEHTOB!
pa3nuyath MOHATHUS «TJIaBHas noarpynna (A-rpynna)» u «nobounas noarpynna (b-rpynmna)y, mansie u
OOJIbIIIE TIEPHOJIbI, COOTHOCHUTH O00O3HAYEHHs, KOTOPHIE HMEIOTCS B TMEPUOJUYECKOW Tadimie, ¢
YHCIIOBBIMH XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsia sijipa, ooiee
YHUCJIO JIEKTPOHOB U PACIIPECIICHUE UX 10 3JIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIHE 3aKOHO MEPHOCTH B
W3MEHEHUH CBOMCTB 3JIEMEHTOB U UX COEMHEHUH B IpeJesax MajblX MEPHOJI0B U IIaBHBIX MOATPYII C
YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XMUMHUYECKHUE 3JIEMEHThI, HEOPraHMYECKHWE BEUIeCTBA, XMMHUYECKHE peakuuu (1o
YHCIy U COCTaBy YYacTBYIOIIUX B PEaKIMM BEIIECTB, MO TEIIOBOMY 3 (DEeKTy, 10 U3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOMIME W CHEU(UUECKUe XUMUYECKHE CBOWCTBA MPOCTBIX M CIOKHBIX
BEIIECTB, MOJTBEPIK/Iasi ONUCAHKE MPUMEepaMH MOJIEKYISPHBIX U HOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX
XUMHYECKUX PEaKLIUi;

COCTaBIISATh YPaBHEHHUS DIIEKTPOJUTHYECKONW NUCCOLMALMU KHUCIOT, INEJIOYed W COJIel, MOJIHbIE U
COKpAalIEHHbIE ypaBHEHUS peaKIUil HOHHOTO OOMEHa, YpaBHEHHUS peakiuil, MOATBEPKIAIOIINX
CYyIIECTBOBaHHE EHETUUECKOM CBS3U MEX/y BELIECTBAMH PA3JIMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMl TMOCPEICTBOM COCTaBJICHHUS
AIIEKTPOHHOTO allaHca 3TUX PeaKLUi;

MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS, BO3MOKHOCTH MPOTEKAHUS
XMUMHYECKUX MPEBPAIICHUI B PA3IMUHBIX YCIOBUSIX;

BBIYHCIISATE OTHOCUTEIBHYIO MOJEKYISPHYI0O M MOJISIPHYIO MacChl BEIIECTB, MAacCOBYIO JOJIIO
XMUMHYECKOTO 3JeMEeHTa 1o (opMyse COEAUHEHHUS, MAaCCOBYIO JOJIO BEIIECTBA B PAacCTBOPE, MPOBOJIUTH
pacuéTel 10 YpaBHEHUIO XUMUYECKOMN peaklnu;

coOuoaTh MpaBuiia MOJIb30BAHUS XUMHUYECKOH MOCyA0H M J1abopaTOpHBIM 000pPYIOBaHHEM, a TaKkKe
IpaBuia 0OpalleHusl C BEIIECTBAMU B COOTBETCTBHM C MHCTPYKLHUSMH IO BBIMOJHEHHIO JTAOOPAaTOPHBIX
XMMUYECKHUX ONBITOB MO MOJYYEHUIO U COOMPAHMIO ra3000pa3HbIX BEIIECTB (aMMHaKa U YIJIEKHCIIOTo
rasza);

IIPOBOJUTH PEAKLUH, IMOATBEPKJAIOLINE KAaYECTBEHHBIN COCTaB pA3JIMYHBIX BEIIECTB: pacloO3HaBaTh
ONBITHBIM TYTEM XJOpHUA-, OpomMHI-, HOIUA-, KapOoHat-, (ocdar-, cuimkar-, cynbdar-, THIPOKCHUI-
WOHBI, KaTHOHBl aMMOHHMS M HMOHBI M3yYEHHBIX METAJUIOB, MPHUCYTCTBYIOLIME B BOJHBIX PACTBOpPax
HEOPraHMYECKUX BEILECTB;



e ITIPUMCHATHL OCHOBHBIC OIICpalnun MBICITUTEIBHON ACATCIIBHOCTH — QaHAJIM3 MW CHHTC3, CPABHCHMUC,
0606HIGHI/IC, CUCTCMATHU3allNI0, BBIABJICHUC IMPUYMHHO-CICACTBCHHBIX CBSI3CH — AJI1 U3YUCHUA CBOCTB
BEIICCTB U XUMHUYCCKUX peaKuHﬁ, CCTCCTBCHHO-HAYYHBIC MCTO/IbI ITIO3HAHUA — Ha6J'IIOII€HI/I€, HU3MCPCHUC,

MOJIEIIMPOBAHUE, SKCIIEPUMEHT (pEaJIbHBII U MBICIICHHBIN).

TEMATUYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Ne | HanmeHnoBaHue pasaenos u Bcero KosmmuecTBo yacos ONeKTPOHHBIE
/T | TEM TIPOTPAMMBI KonTtponsHbie [IpakTrueck (tmudpoBsIe)
paboThl ue paboTbl 00pa3oBaTeNbH
BIC PECYPCHI
Paznea 1.IlepBoHavyasibHble XUMHYECKHE MIOHSATUHSA
1.1 | Xumusa — BakHast 00J1aCTh 7 2 [[BubGnmmoTeka
€CTECTBO3HAHUS U [HOK
MPaKTHYECKOHN JIeSITeTbHOCTH https://m.edsoo.r
YyeaoBeKa u/7f41837c]]
1.2 | BemecTBa U XMUMHYECKHE 13 1 [[BubGnmmoTeka
peakuun HOK
https://m.edsoo.r
u/7f41837c]]
Hroro mo pazgeny 20 1 2
Pa3znen 2.BaxHeiilme npeacTaBUTe I HEOPraHU4eCKuxX
BellecTB
2.1 | Bosnyx. Kucnopon. [lonsitue 6 1 [[PubmnoTeka
00 oxcuaax LHOK
https://m.edsoo.r
u/7f41837c]]
2.2 | Bogopoa. [lonsitue o kucnorax | 8 1 [[PubmnoTeka
U COJISIX [HOK
https://m.edsoo.r
u/7f41837c]]
2.3 | Boga. PactBopsl. [lonstie 06 | 5 1 1 [[PubmunoTeka
OCHOBAHMSIX [HOK
https://m.edsoo.r
u/7f41837c]]
2.4 | OcHOBHBIE KJIACCHI 11 1 1 [[bubnunoTeka
HEOPraHUYECKUX COCAUHEHUIN I[HOK
https://m.edsoo.r
u/7f41837c]]
Hroro no paszneny 30 2 4
Pasnea 3.11lepnoauyecknii 3axoH u Ilepnoanyeckas cucrema
xumudeckux 3j1eMmeHToB [I. U. MengeneeBa. CTpoeHue aToMOB.
Xumuyeckas cBsi3b. OKHCJIHUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUT
3.1 | [lepuoauveckwuii 3aK0H U 7 [[bubmunoTeka
Ilepnoaunueckas cucrema ITOK
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XUMUYecKux 3aementoB J1. U. https://m.edsoo.r
MenzeneeBa. CtpoeHue atoMa u/7f41837c]]

3.2 | Xumuueckas CBs3b. 8 1 [[BubnmoTeka
OKHCIUTENBHO- [HOK
BOCCTAaHOBHTEJIbHBIC PEAKIINU https://m.edsoo.r

u/7f41837c]]
Wroro no pazneny 15 1
[ToBTOpEeHME 3 [[BubnmmoTeka
[HOK
https://m.edsoo.r
u/7f41837c]]
OBIIEE KOJIMYECTBO 68 4 6
YACOB I10 ITPOTPAMME
9 KJIACC
Ne | HanmenoBanwue paszaenoB u tem | Beero KosmmuecTBo yacos DIIEKTPOHHBIE
/T | TPOTPaMMBI Kontponsasie | [lpakTudecku (mudpoBsIe)
paboThl € paboThI 00pazoBaTebH
BIC PECYPCHI
Paszpnen 1.BemiecTBo 1 XUuMHYeCKHE peaKIIUH

1.1 | IToBTOpeHUe U yriydneHue 5) [[bubnuoTeka
3HAHU OCHOBHBIX Pa3/IeJIOB HOK
Kypca 8 kiacca https://m.edsoo.r

u/7f41a636]]

1.2 | OcHOBHBIEC 3aKOHOMEPHOCTH 4 [[BubnuoTeka
XUMHUYECKUX PEeaKInil [HOK

https://m.edsoo.r
u/7f41a636]]

1.3 | DnexTpoauTHyecKas 8 1 1 [[PubmnoTeka
IUCCOIMAanMI. XUMHUYECKUE HOK
peaKIHu B pacTBOpax https://m.edsoo.r

u/7f41a636]]
Hroro no pazgeny 17 1 1
Pa3pen 2.HeMeTaJJILI M HX COeTHHEHUSA

2.1 | O6mas xapakTepucTUKa 4 1 [[PubmunoTeka
XUMHUUYECKUX AieMeHTOB VIIA- [HOK
rpymnbl. ['agoreHsr https://m.edsoo.r

u/7f41a636]]

2.2 | O6mas xapakTepucTUKa 6 1 [[PubmunoTeka
XUMHYECKUX 3JIeEMeHTOB VIA- HOK
rpynmbl. Cepa U e€ coeTMHEHUS https://m.edsoo.r

u/7f41a636]]

2.3 | OOmas xapakTepucTUKa 7 1 [[bubanoTeka
XUMHYECKUX 3JIEMEHTOB VA- HOK
rpynmsl. A30T, pochop U ux https://m.edsoo.r
COEJIMHEHUS u/7f41a636]]

2.4 | OOmas xapakTepuCcTUKa 8 1 2 [[bubnnoTteka
XUMHYECKUX daeMeHTOB IVA- LHOK
IpyImbl. YTiaepoa U KpeMHHUH U https://m.edsoo.r
UX COEUHEHUS u/7f41a636]]



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/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Hroro no paszueny | 25 |2 | 4
Paznen 3.MeTa/iibl M MX COEIMHEHUST
3.1 | O0mue cBOMCTBA METAIIIOB 4 [[BubmunoTeka
[HOK
https://m.edsoo.r
u/7f41a636]]
3.2 | Baxueiinme MeTalIbl ¥ UX 16 1 2 [[BubnmmoTeka
COEIMHEHUS [HOK
https://m.edsoo.r
u/7f41a636]]
Wroro no pazgeny 20 1 2
Paznen 4. Xumus u okpyxaiomas cpeaa
4.1 | BemecTBa 1 Matepuabl B 3 [[BubnmmoTeka
JKM3HU YeJ0oBEKa [HOK
https://m.edsoo.r
u/7f41a636]]
Wroro mno pazueny 3
5. | IloBTOopeHue 3 [[BubnmmoTeka
[HOK
https://m.edsoo.r
u/7f41a636]]
OBIIEE KOJIMYECTBO 68 4 7
YACOB I10 ITPOI'PAMME
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