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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha ocHOBe (eaepasbHOM paboyell nporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yaeOHOro peaMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1aé€T TpEACTaBICHUE O IENsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIOUIUXCS CPEICTBAMU Y4EOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE coJiepKaHue,
mpeaycMaTpUBAET PACHPEACIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJIepIKaHMUS, PEKOMEHIYEeMYHO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yjibTaTaM OCBOCHMSI OCHOBHOM 00pa3oBaTebHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XUMHUHU CIY>KHUT OCHOBOM i (OPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPhl IUYHOCTH, €€ 0011 1 ()YyHKIIMOHAILHON I'PaMOTHOCTH;

BHOCHUT BKJaJ B (HOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM XKU3HU, TaK U B TPO(DECCHOHATLHON S TEIIBHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B JOPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXcs;



crocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUS K E€CTECTBEHHO-
Hay4YHBIM 3HaHUSM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B AKOJOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAaHHBIM OTpa)keHHeM 0a30BOM HAYKH XMMUM Ha ONPENEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHUYEeCKOM XUMHHM W HEKOTOPHIX OTACIBHBIX 3HAUYUMBIX TOHSITUN
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBl CTPYKTYPHO OpPraHM30BaHbl IO TPHUHIIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TpeNCTaBICHUN 00 DIIEKTPOJMTHYECKOW JTUCCOIMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTpPUBAIOTCS HAa OCHOBE OSMIMPHYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIPyroMy, BBITIONHAS (PYHKIIUU OOBSCHEHHUS U MPOTHO3UPOBAHMUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUECKOTO MPUMEHEHHUS U TOJIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (hOPMHUPOBAHUIO
MPEJCTABICHUS] O XUMUYECKON COCTaBISAIOIIECH HAYYHOW KapTUHBI MUPA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHWA W3 paHee W3YYEHHBIX Y4YEOHBIX MpeamMeToB: «OKpyxKaroumi Mupy,
«buonorus. 5—7 xknmacce» u «duznka. 7 Kimacey.

[Ipy wu3yyeHHH XUMUHU MPOUCXOAUT (QOPMHUPOBAHHE 3HAHUM OCHOB
XUMHUYECKOW HAyKH Kak O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTU YEJIOBEKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECKUX TOJOKCHHUH,
JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



OpuOOIIEHUH K HAayYHBIM METOJaM T[IO3HAaHUS TPH HW3YUYEHUU BEIIECTB U
XUMHUYECKUX peakuuid, B (OPMHUPOBAHUU W PA3BUTHH MO3HABATEIBHBIX YMEHHHA U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
JesITeNFHOCTH, OCBOCHHMU TpaBWI OE30MacHOTO OOpalleHus C BEIIeCTBAMHU B
MOBCETHEBHOM KHU3HM.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3Ha4YeHHE MPUOOPETTU TaKUe IeNH, KaK:

— (¢GopMUpOBaHHWE WHTEIUICKTYyadbHO pA3BUTON JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEILHOMY TPUHSATHIO DPELICHHH,
CHIOCOOHO# aanTHPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSM KH3HHU;

—  HampaBJICHHOCTh OOyYeHHs Ha CHCTEMaTHYeCKOe MPHOOIICHUE
O0yJarolIMXcs K CaMOCTOSITENIbHON TO3HABaTENbHOW JEATEeIbHOCTH, HAyYHBIM
METOZlaM TIO3HaHUs, (OPMHUPYIOIIUM MOTHBALMI0O U PAa3BUTHE CIIOCOOHOCTEH K
XHMHWH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYatOIIUMHUCS
OIbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, IMO3HAHUS M CAMOIIO3HAHMS, KIFOUYEBBIX
HaBBIKOB (KITFOUEBBIX KOMIICTCHIIMI), MMEIOIINX YHUBEPCAIbHOE 3HAYCHUE IS
pa3IMYHBIX BUIOB JCATCILHOCTH;

— ((dopmupoBanue o0miel (YHKIMOHATBFHOM UM  €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAaIOIEr0o MHpa, UCIHOJIb3Ysl 3HAHUS U ONBIT, IMOJYYCHHBIE MPU H3YYCHUH
XUMHH, TPUMEHATh HMX TPH PEUIEHUU Mpo0JeM B TOBCEAHEBHOM >KU3HU H
TPYIOBOM JIEATETLHOCTH;

— ¢opMmupoBaHUE Yy OOyYalOlUMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKUX 3HAHUWU HJIs BBIPAOOTKH DKOJIOTHUYECKH
IIEJIeCO00pa3HOro TMOBEJACHUSI B OBITY M TPYIOBOM JEATEIBHOCTH B UEJIAX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIICH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTUBAIMM K OOYYEHHUIO, CIIOCOOHOCTEN K CaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIsl U HANPaBICHHOCTH JaJIbHEHIIIETO
o0yJeHHUS.

OOmiee 4MCIO YacoB, OTBEAEHHBIX MJS M3YyYEHUs XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanmsi, coctaBnseT 172 gaca: B 7 kimacce 34 gaca (1 gac
B Heneno), B 8 kiacce — 68 yacoB (2 yaca B Hezento), B 9 kinacce — 68 yacos (2
yaca B HEJIEIIO).



COAEPKXAHUE OBYYEHUA

IIponeaeBTHYeCcKHi Kypc — 7 KJjace
XuMmus B LEHTPE €CTECTBO3HAHUA
Xumus Kak yactb ecrecrBosHanms. [Ipeamer xumumn. EcrectBoznanme —
KOMIUIEKC HayK O MPHpoJie: PU3UKH, XUMUH,0noa0run 1 reorpaduu. [lomoxurensHoe u
OTpULATENILHOE BO3/JICHCTBUE YEIOBEKA HAa IPUPOTY.

[Ipenmer xumuu. Tena u BemectBa. CBOMCTBA BEIIECTB KaK UX UHIUBUyaJIbHbIE
npu3Haky. CBONCTBA BELIECTB KaK OCHOBA UX IPUMEHEHMS.

Metoabl udydeHusi ecrectBo3HaHusi. HaOioieHne kak 0CHOBHOM METO/] HO3HAHUS
OKpY’KaloIero Mupa. Y cioBus NpoBesieHus HaOmoAeH . [ unoresa kak npeanoaoKeHue,
0OBSICHSIONIEE UM MTPEICKA3bIBAIOIEE MPOTEKAaHNE HAOII0IaeMOT0 SBJICHHUS. DKCIIEPH MEHT.
JlabopaTopusi. DKCIIEpUMEHT JIa0OpaTOpHBIA U aoManrHui. CriocoObl GUKCHUPOBAHUS
pe3ynbTaToB KcnepuMenTa. CTpoeHue MIaMeHU CBEYH, CyXOro FOPIOYEro, CIUPTOBKH.

IIpakTHyeckas padora «3HAKOMCTBO ¢ JabopaTopHBIM 00opyaoBaHueM. [IpaBuia
TEXHUKU 0€30MMaCHOCTH TP pabOTe B XUMHUUECKOM KaOMHETe (J1abopaTtopum )y.

IIpakTuyeckas padora «Habmoenne 3a ropsiei cBe4oi. Y CTPOMCTBO CITUPTOBKH.
[TpaBuia paboThI ¢ HarpeBaTENbHBIMU PUOOPAMID».

MopenupoBanue. Mojienu kak abCTparupoBaHHbIE KOMUU U3y4aeMbIX O0BEKTOB U
nporieccoB. Moaenu B pusnke. DnekTpodopHas MamirHa Kak abcTparupoBaHHast MOJIETh
MoJHUU. Mogenu B 6uonoruu. buonornueckue mysspku. Mozien B XUMUM: MaTepralibHbIE
(Mozenu aToMOB, MOJIEKYJI, KPUCTAJUIOB, alllIapaToOB M YCTAHOBOK) M 3HAKOBBIE (XUMUYECKHE
3HAKU, XUMUYECKHE (DOPMYIIBI 1 XUMUUYECKUE YPABHECHHUS).

XuMnuyeckasi CHMBOJIMKA. XUMU4Yeckue 3Haku. MIx 0003HaueHne, mporu3HOIIEHNUE U
nHpopmalus, KOTOPYI0 OHU HecyT. XuMuue ckue Gopmynsl. Ux o603HaueHue,
MIPOU3HOIICHUE ¥ HHPOPMAIIHsI, KOTOPYIO OHH HecyT. HAEKCH 1 KO3 UITUESHTHI.

Xumus 4 pU3UKa. Y HUBEPCAJbHbIN XapaKTep MOJI0KeHUl MOJIEKYJISAPHO-
KMHeTH4YecKoi Teopuu. [lousatus «atomy», «momekynay, «uon». Kpucranmmueckoe
cocTosiHue BemecTBa. Kpucrammueckue pemeTku TBepabix BeniecTs. Juddysus.
bpoyHoBCKOE nBHKEHUE.

Xumusi 1 puznka. ArperaTHble cOCTOsIHUS BelecTBa. [lonstue 06 arperatHom
COCTOSIHUM BellecTBa. ['a3000pa3Hble, )KUKUE U TBepble BeulecTBa. Kpucranmuueckue u
amop(HsbIe TBepble BemiecTBa. Du3nueckue U XUMUYECKUE SIBJICHHUS.

Xumus u reorpadus. ['eosornyeckoe CTpoeHUE MIIAHETHI 3eMJISL: SIAPO, MAHTHS,
muTocdepa. DIeMEHTHBIN COCTaB Ie0JIOTHYECKUX COCTaBHBIX YacTell miaHeTsl. MuHepaibl 1
rOopHbIE OPOibl. MarMaTuyeckue U 0caJioyHble (OpraHnyeckre U HeoOpraHuueckue, B TOM
YHCIIe U TOPIOYNE) MOPOIbI.

Xumusi 1 6uoJI0rusi. XMMUYECKHI COCTaB KUBOW KIETKH: HEOpraHUYecKue (Boaa u
MUHEpaJIbHBIE COJIN) U OpraHuveckue (OeNKu, JKUPbI, YTIEBOIbl, BATAMHUHBI) BELIECTBA.

[IpocThie U c0kKHBIE BEIIECTBA, UX POJIb B )KU3HEEATEILHOCTH OPraHU3MOB.

buonorudeckast posib Bojbl B 3kKBO Ki1eTke. @otocunTes. Ponbs xmopoduiia B
doTocunTese. bronoruueckoe 3HaUCHUE KUPOB, OEITKOB, APUPHBIX MacCe, YIIEBOJIOB U
BUTAMUHOB JJIs1 )KM3HEIEATEIbHOCTH OPraHU3MOB.

KauvecTBeHHble peakniuu B XuMuu. [[oHATHE 0 KaUeCTBEHHBIX PEAKIIUIX KaK O
peaxIusx, BOCIPUHUMAEMbIX OPraHOJIENTUYECKU C TTIOMOIIBIO 3PEHMSI, CITyXa, OOOHSHUSI.
Anamutnueckuii a¢dext. OnpenenseMoe BeIIeCTBO U peakTUB Ha Hero. Bo3MokHOCTH
M3MEHEHHU POJIM Ha MIPOTUBOIOJIOKHYIO0. PacnipocTpaHeHue 3anaxa 0JeK0JI0Ha, JyXOB WIH
Je30/10paHTa Kak nporecc auddy3un. O6pasisl TBEPIbIX BEIECTB KPUCTAIUINYECKOTO
CTpoeHMs. MoJenu KpUCTAINTNYECKUX PELIETOK.

Hemonctpanun. Komiekius pasHbIx TEN U3 OJHOTO BEIIECTBA WM MaTepuaia (Harpumep,
cTekia — naboparopHas nocyaa). Komnekius pa3nuyHbix Te uin Gotorpaduii Tem u3
QTFOMHHHUS JUTsl WJUTFOCTPAINH UIEH «CBOWCTBA — MPUMEHEHHE». YueOHoe 000pyI0BaHHe,
WCIOJIb3YeMO€ MPH U3yYeHUH (PU3UKU, OMOIOTHH, Teorpaduu U Xu MUU. DNEKTpoPopHas
MarHa B aeiicteun. [ 'eorpadudeckue mozemu (riao0yc, kapta). buonoruueckue Moaenu



(MyJISKM OPraHOB M CUCTEM OPraHOB PACTCHMM, )KUBOTHBIX U UesioBeKa). dusnueckue u
XUMHYECKHE MO/IEIU aTOMOB, MOJIEKYJI BELIECTB U X KPUCTATUTMYECKHUX pemeTok. OObeMHbIE U
LIapOCTEPAKHEBBIE MOJIENIN BOJIbI, YTJIEKHUCIIOIO U CEPHUCTOTO ra30B, METAHA.
Pacnpoctpanenue 3amaxa 01€K0JI0Ha, TyXOB WIIH A€30J0paHTa Kak mpouecc auddysun.
OO0pa3s1bl TBEP IBIX BEUIECTB KPUCTALTMUECKOTO CTPOCHHS. MOAeIH KPUCTATUINIECKUX
pewierok. Tpu arperatHbix cocTosiHUS BOJIbL. «llepenrBaHue» yriekuciioro ra3a B CTakaH Ha
ypaBHOBEIIEHHBIX Becax. KouieKius KpuCTaInIeckux 1 aMOp(HBIX BEIIECTB U M3CIIHI 13
HuX. Konnexius MunepaioB (1a3ypur, KOpyH]I, XaabKOIUPUT, (prooput, ranut). Komtekuus
TOPHBIX OPO/T (TPAHUT, Pa3THUHBIC (POPMBI KATBLIUTa —MEJ, MPaMoOp, U3BECTHSIK).
Komnexmus roprounx nckonaeMbix (HedTh, KaMEHHBIA YToJib, claHipl, Topd). CruproBast
OKCTPAKIHUS
xJiopohusuia U3 3eJIeHbIX TUCTheB. KauecTBeHHas peakius Ha kuciopoa. KauecTBeHHast
peaxius Ha yriekuciblid ra3. KauecTBeHHas peakiys Ha U3BECTKOBYIO BOJY.
JlabopaTopHble onbIThbl. OnKcaHne CBOMCTB KUCI0PO/1a, YKCYCHOU KUCIIOTHI,
amomuHus. CTpoeHMe IUIaMeHH (CBeUHr, CIIUPTOBKH, CYXOTO roprouero). M3rorosienune
MoJieNiel MOJIEKYJI XUMHUYECKUX BEIEeCTB U3 IiacTuinHa. HabmoneHue OpoyHOBCKOTO
JIBYDKEHUS YaCTHUYEK YEPHOU TYIIH 10T MUKPOCKOTIOM. M3ydeHue rpaHuTa ¢ TOMOIIBIO
YBEJIMUYUTENBHOTO cTekia. OOHapyKeHue )K1pa B CEMEHAX I0JICOJTHEYHUKA U TPEIIKOTO
opexa. OOHapykeHne d3PUPHBIX Macell B aleIbCUHOBOM Kopke. OOHapyKeHHe KpaxMmaia u
Oenka (KJIeWKOBUHBI) B MIIEHUYHOU MyKe. [Iponyckanue BpIIbIXaeMOro BO3/1yXa uepes
M3BECTKOBYIO BOY.

Maremaruka B XUMUH

OTHocuTeIbHbIE AaTOMHASI M MOJIeKYyJasipHasi Maccbl. [[oHsATHE 00 OTHOCUTETBHON
ATOMHOMW U MOJIEKYJISIPHOM Maccax Ha OCHOBE BOJAOPOIHOM equHullbl. Haxoxnenue
OTHOCHUTEJILHOM aTOMHOM MacChIXUMHUYCCKHX 31eMeHTOB 110 Tabiute [1. 1. Menneneena.
Haxosx/ieHre 0THOCUTEIIBHONH MOJICKYJIIPHOI MaccChI 10 (hopMyrie BEIIECTBA KaK CyMMBbI
OTHOCHTEIIbHBIX ATOMHBIX MACC, COCTABJISAIOIINX BEIIECTBO XMMUYECKUX JIEMEHTOB.

MaccoBast 10J11 XMMH4Y€CKOI'0 3JIEMEHTa B CJI05KHOM BemlecTse. [loHsaTe 0 MaccoBoit
JI0J1€ XMMUYECKOT0 3eMeHTa (W) B CIIOXKHOM BEIIECTBE U €€ pacyeT 1Mo popMysie BellecTBa.
Haxoxnaenue GopmyIbl BemiecTBa o 3Ha4€HUSIM MAcCOBBIX JI0JIel 00pa3ylolux ero
3JIEMEHTOB.

Yucreie BemectBa M cMecu. llonsarne o ymcrom BemiecTBe M 0 cMecu. Cmecu
razoo0pasHbie (BO31yX, IPUPOIHBIN ra3), Kuakue (HedTh) U TBEpAbIC (TOPHBIC IOPO/IBI,
kynuHapHable cMecu 1 CMC). Cmecu roMOTeHHBIE U TeTEpOTCHHBIC.

O0beMHas 1011 KOMIIOHEHTA ra30Boii cMecH. [loHsaTre 06 00BeMHOI 101€ ()
KOMITOHEHTa ra3oBoii cmecu. CocTaB Bo3ayxa U MPUPOJHOro raza. Pacuer oobema
KOMITOHEHTa T'a30BOM CMECH I10 ero 00beMHOH J0J1e U Ha000poT.

MaccoBasi 10151 BemecTBa B pactBope. [lonsTie o maccoBoii nose BemecTa (W) B
pactBope. PacTBopuTEb U paCTBOPEHHOE BELIECTBO. PacueT Macchl pacCTBOPEHHOTO
BEILIECTBA [10 MACCe pacTBOpPau MacCOBOM J10JIE€ pAaCTBOPEHHOTO BEILIECTBA U JIPYTUE€ PACUEThI
C UCIOJIb30BAHUEM 3TUX MOHATHH.

IIpakTnueckas padora «IIpurorosnenue pacTBopa Cc 3aJaHHONMACCOBOM 101N
PacTBOPEHHOT'O BELIECTBAY.

MaccoBas noas npumecei. [louaTre o yncTom BeniecTse u npuMecu. Maccosast 105
npumecu (W) B oOpasiie ucxoaHOro BemecTBa. OCHOBHOE BellecTBO. PacueT macchl
OCHOBHOT'O BELIECTBA M0 MAacce BEUIECTBA, COJIEPKAIIETr0 ONPEIEICHHYI0 MAaCCOBYIO JOJIO
MIPpUMECEH, U IPYrue pacueThl C UCIOIb30BAHUEM STUX IMOHSITHM.
JdemoncTpanuu. MuHepaibl KynpuT U TEHOPUT. KoJlieKIMK pa3inyHbIX BUAOB MpaMopa
Y U3JIeNui (MM WILTIOCTpaluil u3aenuii) u3 Hero. CMech peqyHoro M caxapHoro Mecka u ux
paznenenue. Komnekius Hedtu u HedrenpoaykToB. Kosmekius ObITOBBIX cMecei
(xymuHapHbIX cMeceit, CMC, maMiyHei, HamuTKOB | Jp.). Jluarpamma 0O0beMHOTO cocTaBa



BO3/yxa. JlnarpaMma o6beMHOIO COCTaBa MPUPOJHOTO Traza. OOpasibl BELUIECTB U
MaTepHUalloB, COAEPKALINX ONPEACICHHYIO JOJII0 IPUMECEH.

JlabopaTopHbie onbITHI. V3ydueHne cocTaBa ObITOBBIX KYJIMHAPHBIXH X0O35HCTBEHHBIX
cMmeceit 1o 3TukeTKam. M3ydenne coctaBa HEKOTOPBIX OBITOBBIX U (hapMaleBTHUECKUX
IIPENapaToB, COAEPKAILIUX ONPEACICHHYIO JOJII0 IPUMECEH 110 UX ITUKETKAM.

SBienus, npoucxoasuIHe ¢ BeleCTBAMH

Paspnenenune cmeceii. [IoHATHE O pa3eseHny cMeced U OYUCTKE BemecTs. Hekotopsle
pocTeinre crocoObl Pa3IeIeHUsl CMECEi: IPOCEUBaHUE, Pa3/IClIEHUE CMECE TOPOLIKOB
JKelle3a U cepbl, OTCTauBaHue, JeKaHTalys, LEHTPU(YTUpOBaHUE, PA3/IEICHUE C HOMOLIBIO
JIEJIIUTEIIBHOW BOPOHKHU.

®uabTpoBanue. PuiIbTpoBaHUE B JJaOOpaTopuu, ObITY U Ha Ipou3BoAcTBE. [loHsATHE O
¢unbTpare.

Ancopoums. Ilonsarue 06 ancopOuuu 1 agcopoeHTaXx. AKTUBUPOBAHHBIA Yrojb Kak
BAKHEHIINN aJICOPOEHT, €ro MCIOJIb30BaHUEB ObITY, HA MPOU3BO/ICTBE U B BOCHHOM JIEJI€.
YeTpoicTBO MPOTUBOTA3A.

Jucrninsauus. JJucTuiisims Kak Ipouecc BbIJENEHUS BEIIeCTBA U3 KUAKONW CMECH.
JluctunnupoBaHHas BoJa U 00J1IacTH ee IPUMEHEHHUS.

Kpucranausauus wiau BbinapuBanue. Kprcramin3anus 1 BellTapuBaHuEe B
naboparopuu (KpUCTAIIIN3aTOPBI U (hapPopoBbIe YAIIKY /7Sl BEIIIAPUBAHUS) U IPUPO/IE.
[leperonka Hedgtu. Hedrenpoaykrsl. @pakiinoHHas HeperoHka *HUAIKOro BO3IyXa.

IIpakTnueckas padora «O4rcTKa MOBAPEHHON COMN.

Xumnuyeckue peakun. [IoHATHE 0 XUMHYECKON peaKIIMM KaK IPOLECCe IPEBPAILECHUS
OJTHUX BEIECTB B IPyTUe. Y CIIOBHS TCUCHHUS U MPEKPAIICHUST XHMUYECKUX PEAKIIHH.

IIpu3Haku XuMHYeCKHX peakuuid. [Ipu3Hakn XuMHYECKUX peakuii: U3MEHEHHE [IBETA,
BBINAJICHUE 0CAaJKa, PACTBOPEHUE MOJIyYEHHOT'O 0Ca/IKa, BbIJICJIICHUE ra3a.

HemoncTpauuu. [IpocenBanue cMecu MyKu U caxapHOro necka. Pazaenenue cmecu
MIOPOLIKOB CEpBI U Xkelne3a. Pa3ienenne cMecu NopoIkoB cepsl U necka. Pasnenenue cmecu
BOJIbI U PACTUTEIBHOTOMACIIA C IOMOIIBIO JISINTENBbHON BOPOHKHU. LleHTpudyruposanue.
OunpTpoBanue. Komekus pecnupaTopHbIX MacOK U MapJIEBbIX MOBSI30K. ACOPOLIMOHHbBIE
CBOMCTBA aKTMBUPOBAHHOTO yriisl. CHIIMKarep U €ro NpMMEHEHHE B ObITY U JIETKOM
poMbllIeHHOCTH. [IpoTuBoras u ero ycrpoictso. [losyyeHne AuCTHIIMPOBAHHOM BOJIBI €
MIOMOIIIBIO JTA0OPATOPHOI YCTAaHOBKM JIJIs IEPETOHKHU XKUJIKOCTEeN. Pa3nenenue cmecu
IIepMaHraHaTa u AUXpomara Kajaus cnocodoom kpucrammuzanuu. Komnexuus «Hedts u
He(TenpoayKTh». B3anuMoaelicTBre MOPOILKOB )kene3a u cepsl Ipu Harpesanuu. [lomydyenue
YIJIEKUCIIOTO Ta3a B3auMOJIEHCTBEM MpaMopa ¢ KUCIOTON U 0OHapy>KEHHE €ro C IOMOIIbIO
M3BECTKOBOM BOJIbl. KaTamuTuueckoe pasnoxkeHue nepokcuia BoJopoaa (KaTaau3zaTtop —
Iuokcu Maprasua). depMeHTaTUBHOE pa3iioKeHUe IepOKCcHIa BOIOPO/ia € TOMOIIbIO
KaTtasiazbl. KHCIOTHBIN OTHETYIINTENb, €0 YCTPONCTBO U NPUHLUN AeHCTBU. Peakius
HelTpaln3aluuy OKpaleHHOro GpeHoI(hTallenHOM pacTBOpa LIeJ0YN KUCIOTOM.
B3aumozelicTBrie pacTBopa nnepMaHraHata 1 Juxpomara Kajius ¢ pacTBOPOM CyJlb(puTa
Harpus. [Tonyuenne ocaaka ruapokcuaa meau (1) wiu ruapokcuaa xenesa (111)peakipeit
oOMeHa. PacTBOopeHME MOJIydeHHBIX 0Ca/IKOB THAPOKCUI0B METAIIOB KUCI0TOH. [Tonyuenue
YTJIEKUCIIOT0 ra3a B3auMOAEHCTBIEM PAcTBOpa KapOoHATa HATPUS C KUCIOTOM.

JlaGopaTopHble onbIThI. Pa3ienenue cMecu cyxoro MoJIOKa U pe4HOro Mecka.
W3zrorosnenue puibTpa u3 GpuiabTpoBaIbHOM Oymaru uiam OyMakHOH canderku.
W3rotoBieHre MapieBbIX MOBSI30K KaK CPeACTBA UHIUBUAYATIbHON 3aIlIUThI B IEPUO]T
snueMun rpunna. Mzyuenue cocraBa u MpUMEHEHHs] CHHTETHUECKUX MOIOIIUX CPECTB,
coJiepKalux 3H3UMbI. V3yueHne ycTpoiicTBa 3aKUTalIki U €€ TUIAMEHH.

Pacckasbl 1o xumun

Paccka3bl 00 yueHbIX. Beiaromnumecs: pycckue yuyeHble-XUMHUKH: )KU3Hb U IS TEIbHOCTD
M. B. Jlomonocosga, JI. 1. MengeneeBa, A. M. byrneposa.

Paccka3bl 00 3;1eMeHTaX M BelecTBaX. MeTaulbl: alfOMUHUM, JKese30, 30J10TO.
Hewmeramnsl: a3ot, Bogopoa. Boga. Xnopun natpus. KapOoHaT xanbiust.



Paccka3sbl 0 peakuusx. Potocunres. ['openue. Kopposust merasnios.

IIpakTnueckas padora (JOMalIHUI 3KCIIEpUMEHT) «BpIpamyBaHue KpUCTaIIOB COIN.
IIpakTnueckas padora (JoMalHuM 3KkciepuMeHT) «Koppo3us MeTaosy.

8 KIIACC

IlepBoHayaibHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU 4ellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemectBa. PU3MYECKHE CBONCTBA BEIIECTB. ATpPETraTHOE COCTOSHHE
BemlecTB. [loHsTHE O MeTOAaX MO3HAHUS B XUMHUU. YHCThIE BEIIECTBA U CMECH.
Crnioco0nI pa3jeneHust cMecei.

ATOMBI M MOJIEKYJIbI. XUMHUYECKUEe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClIOXKHBIE BelleCTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemiecTB. (OTHOCUTENIbHAsT aTOMHas —Macca.
OTHOcuTenbHAs MOJICKYJISIpHAas Macca. MaccoBas 1011 XUMUYECKOr0 AJIEMEHTa B
COCTMHEHUH.

KomnuectBo BemecTtBa. Momnb. Monsipaas macca. B3anmocBsi3b Koau4ecTBa,
Macchl W YHCJIA CTPYKTYPHBIX €IUHMI] BelecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COETUHEHHM.

@u3nuecKue U XMMHUYECKHUE SIBJIICHHS. XMMHUUYECKasl peakius U €€ MpU3HAKU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHus. Knaccudukamms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKOH MOCY0#, mpaBuiaMu paboThl B J1a00OpaTOpuu |
npuéMaMu oOpalleHus ¢ 1abopaTOPHbIM 00OpYAOBAaHUEM, U3YyUEHHUE M ONHUCAHHE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIKE,
KUIIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IPOKATUBAHHE
MEJHOU MPOBOJIOKH, B3aUMOCHCTBUE MeJla C KHCIIOTOW) SIBJICHUHN, HaOIIOJICHUE U
ONMCaHUE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakluil (pas3iokeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHUIA
mean (I1) mpu HarpeBaHuu, B3aUMOICCTBHE Keje3a ¢ pactBopoM conu menu (11),
M3y4eHHE CIOCOOOB pa3/elIeHUs CMECEil: ¢ MOMOIIBI0 MarHuTa, (PUIbTpOoBaHUE,
BBIIApUBAHUE, NUCTHWUIAIUS, XpoMaTorpadus, MpOBEACHNE OYNCTKUA MOBAPECHHOM
COJIM, HAOIIOJEHWE W  ONHCAHUE  pPe3yJbTAaTOB  IPOBEICHUS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHMSI MACChl, CO3JaHUE MOJENIeHd MOJIEKY
(1rapocTep>KHEBBIX ).

Ba:kHeililne nmpeacTaBuTe/IM HEOPrAaHUYECKHUX BellleCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kuciaopoa — 3JIeMEHT U MPOCTOE
BemecTBo. HaxokaeHue kucinopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE



cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kucinopoma. CrocoObl
MOJIyYeHHs] KUCJIopoAa B JabOpaTOpud W MPOMBIIUIEHHOCTH. Kpyrosopor
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TermoBoit 3P(GEeKT XUMUYECKON peakuu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKHE pEaKIUu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOI0 3 ekra, pazpylieHue 030HOBOTO CIIOS.

Bopopon — »snmemeHT M mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npupojsie, (GuU3MUEeCKMe UM XUMUYECKHUE CBOWCTBAa, MPUMEHEHHUE, CIIOCOObI
nosryyeHust. Kuciaorsl u conu.

Momnsipabiii 00BEM ra3oB. Pac4€Thl M0 XMMUYECKUM YpaBHEHUSIM.

dusznyeckue CBOMCTBA BOJABL. Bojga kak pacTBoputelb. PacTBOpHIL.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPbL. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpuUpojie U B KU3HU 4esoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHrEe NPUPOIHBIX BOJ. OXpaHa U OYUCTKA MIPUPOIHBIX BOJI.

Knaccuduxanus neopranmueckux coenuHennit. Oxcuawl. Kiaccudukarus
OKCHJOB:  coyieoOpa3syromniie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Pusznueckue U XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne oKkCuoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMBIE
ocHoBaHusA. HomeHkinatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHuil. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. dusznueckue u
XUMHYECKHUE cBoucTBa KuciaoT. Psan aktuBHocth MetaiioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

['eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCAUHEHUU.

Xumuueckuit IKCnepumenm:

KA4YECTBEHHOE ONPEAEIEHUE COJIECPKAHUSA KUCIOPOAa B BO3yXeE, MOIyUYEHHUE,
coOupaHue, pacro3HaBaHWE W W3YyYCHHE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpekpaiieHus TopeHus (Mmokapa), O3HAKOMJIEHHE C oOpa3laMi OKCHAOB U
OMMHMCAHWE WX CBOWCTB, IOJYy4YeHHE, COOMpaHHWE, PACMO3HABAHME W W3YUYCHHE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPAa3IOB BEIIECCTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTHIO, MPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJLUIAMU



(HatpuieM ©  KaublieM) (BO3MOXXHO  HCIOJb30BaHUE  BUIACOMATEPHUATIOB),
UCCJEeIOBaHUE O0pa3loB HEOPraHMYECKUX BEUIECTB PAa3IUYHbIX KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUMKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumozeiictBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeTaJJlaMH, DPEaKLU{ HEUTpaJIu3aluy, I0Jy4eHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHME OJHOI'O0 MeTajula APYrMM M3 pacTBOpa COJIM, PELICHUE
AKCIEPUMEHTAJBHBIX 3aJlad 1o TeMe «BakHelune KIacChl HEOPraHUYECKUX
COCMHECHUN.

HHepuoanuecknin 3axkoH u Ilepuoamyeckas cucremMa XHMHUYECKHUX
ieMeHToB JI. . MenpgeaeeBa. CTpoeHue aToMoB. XHMHUYECKASl CBS3b.
OKHuCIUTEBHO-BOCCTAHOBUTEIbHBIE PeaKIUU

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIIax CXOJHBIX DJIEMEHTOB (IETOYHBbIE U MIEJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(pOTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucreMa XUMAYECKUX dJIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuojgnas W JUIMHHONEpUOJIHAs  (QOpMBI
[Tepuonnueckoit cuctembl xumuueckux 3nneMeHToB 1. 1. Menneneesa. Ilepuonas
U rpynnbl. DU3NYECKUM CMBICI MOPSAKOBOIO HOMEpa, HOMEPOB INEpUoja U
TPYIIIBI 3JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX sifiep. M3oronsl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J0YeK aToMOB TNepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . WM. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 10 €ro MoJIokKeHUIo B [lepunoanueckoii cucreme 1. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHUSl paJhyca aTOMOB XUMHUYECKUX AJIIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOIaM.

3nauenue I[lepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
AJIEMEHTOB Uil pa3BUTHS Hayku W mpaktuku. JI. WM. MenneneeB — y4yé€Hbld U
rpaXkIaHUH.

Xumunueckass cBsizb. KoBaneHTHast (MOJsipHAs M HEMOJSIPHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIHUU.
[Iporecchl okucaeHus U BocCTaHOBIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YCHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBUE
TUAPOKCHIA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakinu pa3ioKeHUs, COSAUHEHUS ).

Mexcnpeomemmnnie ceazu



Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
MOHATUM, TaK U MOHSATUM, SIBIISIIOIIUXCS CUCTEMHBIMH ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE TOHSTHUS: Hay4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KiacCuUKalusi, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, AJIEKTPUUYECKHUI 3apsij, BEIIECTBO, TEJIO,
00bEM, arperaTHO€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, rugpochepa, MuHEpadbl, TOPHbBIE MOPOBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKUX DJIEMEHTOB IMEPBBIX TPEX TMEPUOMOB, Kalus, KaJIbIUi U HUX
COCIMHEHUN B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHYECKOW CBSI3U. THIIBI KPUCTAIIMYECKUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAILUIMYECKON PEHIETKH U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaims XuMUYeCKUX peaKkIuii 0 pa3IndHbIM MpU3HAKaM (IO YHCITY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIUIOBOMY 3(QeKTy, o
M3MEHEHUIO CTETICHEHW OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopoctH xumudeckoil peaknuu. [lonsTre 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [loHsTue 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUMA C  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUMALIMH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHu3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBusi MPOTEKAHUS peaKIMiA HOHHOTO 0OMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA U CcOJell B CBeTe MpEJCTaBICHU 00 3IEKTPOIUTHUECKOU
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJIIMU KPUCTAINIMYECKUX PEHIETOK HEOPraHUYECKUX
BEI[ECTB — METAJIOB M HEeMeTaUioB (rpadura M anamasa), CIOXKHBIX BEIECTB
(xJopuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIPOBOJIHOCTH
pacTBOpPOB BEIIECTB, MpoLEcca AUCCOLMALUMU KHUCIOT, IIEJIOYed U CoJiel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIINX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUi
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS ), pacliO3HaBaHHE HEOPTaHHMYECKHX
BEIIECTB C TIOMOIIBK0 KAYECTBEHHBIX pEaKUMd HAa  HMOHBL, pEIICHUE
AKCHEPUMEHTAIbHBIX 33/1a4.

HemeTayibl U MX COeIMHEHUS

OO6mast xapaktepucTtuka TranoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMoOzeiiCTBUE € METAJJIaMH, HEMETa/IaMH, IejioyamMu). XJIOpPOBOAOPOA.
ConsgHass KHCIIOTa, XMMHYECKHE CBOMCTBA, IMOJydYeHHUE, NMpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA HA OpPraHMW3M 4YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHue u (HU3MYECKUE CBOWMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XuMHUYeCKue CcBoucTBa cepbl. CepoBOOpPOa, CTpoeHUe, (pu3ndeckue u
XUMHu4eckre cBorcTBa. OKCHIBI CE€pPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kwmciora, (u3nUeckue W XHMHUYCCKHE CBOMCTBa (00mue Kak
MPEACTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE peaKilnd,
JeXane B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJYYeHUsS CEPHOM KHUCIIOTBHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEpHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. Haxoxaenue cepsl U €€ COCIUHEHUN B MpUpoOAE. XUMHYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COEIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHHS. A30T, pacCIpOCTpPAHEHHE B MPHUPO/IE,
¢usnueckre U XuMu4yeckue cBoiictea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
dbu3nYecKre U XMMHUYECKUEe CBOMCTBA, MojlyueHue u npuMmeHenue. Coam aMMOHMS,
ux (pu3nyYecKue U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THasi KHUCJIOTa, €€ ToJydeHue, (PU3NMYECKUe U XUMHUYECKUE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Hcnonp3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopeHuii. XUMHUYECKOE 3arpsi3HEHUE OKpYXKalolel cpeibl COSIMHEH USIMU a30Ta
(KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3/ayXa, MOYBbl M BoAo&éMOB). docdop,
ajtoTponHeie Moaudukanuu (Gochopa, GuUMUECKHE M XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3NdecKue U XUMUUECKUE CBONCTBA,
nonyuenue. Mcronb3oBanue ¢pochaTroB B KauecTBE MUHEPATBHBIX YAOOPEHUIA.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCICHUS.  YTJEepoj,  aJuIOTPOITHBIE
Moau(UKALMK, PACHpPOCTPaHEHHE B TMpupone, (HU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopor yriepoaa B npupoje. OKCUIbI yriiepona, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJOTHYEeCKHue MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r100aNbHOTO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KUCI0oTa U € ColnM, X PU3NIECKUEe M XUMHYECKHUE CBOMCTBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TTOHITHS 00 OPraHUYECKUX BEHIECTBAX KAK O COCAMHEHUSIX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (OC€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[TorsiTHe 0 OMOJOTMYECKH BaXKHBIX BEIIECTBAX: KUPaAX, OCNKaX, YIJIeBOJaX — U UX
poii B KM3HM 4YeJloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuueckue W XUMHUECKHE CBOICTBA, MOJYy4YEHHE U
npuMmeHerre. CoenuHeHHs KpeMHHs B mpupojge. OOmme mpeacTaBieHus o0
okcune kpemuus (1V) m xkpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelue CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [IpoOneMbl 0€30MacHOTO HCHOJIb30BAHUS
CTPOUTENBHBIX MATEPUATIOB B IOBCEIHEBHOM KU3HM.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COISTHON KUCIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUE M XUMHUUYECKHE CBOMCTBA
rajloreHOB M WX COCAMHEHUM (BO3MOXKHO HCIOJb30BAHUE BHICOMATEPHUAIIOB),
O3HAKOMJICHHE ¢ oOpas3laMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMAaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, M3yUYCHHE XUMUUYECKUX CBOWCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiiny Ha Cyibdar-
MOH W HaOJIOJIeHHE MpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUajoB), oOpa3amMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydYeHHeE,
coObupaHue, pacro3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHUS U (PocdaT-uOH U U3yYEHHE MPHU3HAKOB
WX MPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCITIOJIb30BAHKE BUJIEOMATEPHUAIIOB), U3y4YEHUE MoJeNen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, (QysuiepeHa, O3HaAKOMIJICHHE C
IIPOIIECCOM  aICOPOIIMHM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, coOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOICTB YIJIEKHCIIOrO Ta3a, MpOBEJeHNE KauyeCTBEHHBIX peakiuii Ha kapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 no treme «BakHelnme HeMeTaJuIbl U UX COETUHEHUS)).

MeTanibl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTallioB. MeTaminueckasi CBA3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pemérka.  DIEKTPOXUMUYECKUU  pAal
HarnpsHKeHu MeTtamnoB. dusnyeckne U XMMUYECKHUEe CBOMCTBA MeTauioB. OO01ue
crocoObl Toy4yeHuss MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY U TPOMBIIIUICHHOCTH.

[Ileounble MeTauibl: MoJiokeHue B [leproamyeckon cucreMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXIACHHUE B MPUPOJIE.
du3nyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u



TUAPOKCHABI HaTpusi W Kanus. [IpumMeHeHHWe MIeNOYHBIX METAUIOB HU  HX
COCIMHECHUM.

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B IIpupoae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. BaxkHelmme coequHeHHs KaiblUs (OKCHUIl, THUIPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cuCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA altOMUHMS. AMDOTEpHBIE CBOMCTBA OKCHJIA M TUIPOKCU]IA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA ee3a. OKCUIbI, THAPOKCUIBLI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJIbLIUSI M HATpUS C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUAIIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BO3BMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MAarHUs, KajblUs, aJlOMUHUS, LIMHKA, XKeje3a
(1) u xenesa (1), meau (1), HaOIIOACHKME U OMKCAHUE MPOLECCOB OKPAIIMBAHHUS
IUITAaMEHU HMOHAMM HATpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUSA
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIIEPUMEHTANIbHBIX 3a7a4 1o Teme «BakHeiliue
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B TOBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomnb mpu
XUMHUYECKHX 0KOrax U OTPaBJICHUSAX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarlleh cpenbl (MpeaenbHas TOMycTHUMast
KOHIIeHTpanus Bemlects, nainee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaOB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemmnoie ceéazu



Peanuzammst MeXIpEeIMETHBIX CBS3€H NMPU HM3YUYCHWH XWMHH B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BaHME KaK OOMUX E€CTECTBEHHO-HAYyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIH (DAKT, THUIOTE3a, 3aKOH,
TEOpHWs, aHajdu3, CHHTE3, KIaCCH(PUKAIUA, TMEePUOJIUIHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPECHHE, MOJEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: wMaTtepusi, aToM, DJJCKTPOH, IPOTOH, HEUTPOH, HWOH, HYKIIHUII,
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNIPOBOIHUKH, JUAJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHYECKAs
peméTka, CruiaBbl, (U3MUYECKUE BEIMYMHBI, CIUHUIIBI MU3MEPCHHS, KOCMHYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, npIxaHue, Ouocdepa, PKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHHUSI, MUKPO3JICMEHTBI, MAKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapochepa, MUHEpadbl, TOPHBIE IOPOJIHI,
NIOJIC3HBIC NCKOIIAeMbIC, TOTLJIMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHus JOCTUTAIOTCS B XOJie OOy4eHHs] XMMUU B €IUHCTBE Y4YEOHOH H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAThCSL CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCTIMTAHHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAacCJIeJuI0, TMOHMMaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUei O
NEPEAOBBIX JOCTIXKCHUSX W OTKPBITHSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOM,  y4eOHOHMCCIIEOBATEIbCKOM, TBOPYECKOM M JIPYTUX  BUJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YEOHOU JeATENBHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHHUS O BELIECTBE M XUMHUYECKOM pPEaKIUU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MPUPOJTHOMN CPEION, O POJIM XMMHH B TTO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEIbHOM pPabOThl C y4yeOHBIMHU TEKCTaMH, CIPaBOYHOMN



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3ZHAHUE TOCICIACTBUH U
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOJICHHSI aIKOTOJIsI, HAPKOTHKOB, KYpEHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

MHTEPEC K MPAKTHUSCKOMY M3YUYCHUIO MPOo(ECcCHii U Tpyaa pa3IudHOro poja,
yBOXCHUEC K TPYAy W PE3ysIbTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBCHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU II€J1eCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAHMS, TOHUMAaHHUE LIEHHOCTH 370pOBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
paBmII 0€30MaCHOTO MOBEACHUS TP padoTe C BEIECTBAMHU, a TAK)KE B CUTYaIIUAX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM M MyTeH HUX pEHIeHUs MOCPEACTBOM METOJOB XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MIPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPHIE
UCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOMN



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHBbIE YHUBEPCAIbHbIE yUeOHbIE JeiicTBUSA

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKK, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSTHSIMHU), HCIOJIH30BATh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE PACCYkJACHUSI (MHIYKTHUBHBIC, JCAYKTUBHbBIC, 10 aHAJIOTHN),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJIETBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTEPU30BATH CYIIECTBEHHBIC
NPU3HAKUA U3YYaeMbIX 00BEKTOB — XMMHUYECKUX BEIIECTB U XMMHUYECKUX PEaKIn,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
POTUBOPEUHS B U3y4aeMbIX MPOIECCAX U SBICHUSX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHHE HCIOJIb30BaTh IOCTaBJICHHBIE BOMPOCHI B KAa4eCTBE WHCTPYMEHTA
MO3HAHUS, a TaKXKe B KauyeCTBE OCHOBBI I (POPMUPOBAHHS THUIIOTE3BI IO
IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHU;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ylabTaT, POPMYIHpPOBATH 0000IIEHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUAOB U (POPM IPEACTABICHUS, MOTYy4YaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX JUIsl BBIITOJHEHHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOATEIBHO BHIOMPATh ONTUMAIbHYIO (OpMY NpeAcTaBlIeHUs UHDOpMaALUU U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATENbCKON JIESITENIbHOCTH MH(OPMALUIO O BIUSHUU IPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCHUHU) TIO
CyLIECTBY  OOCyXJIaeMOoW  TeMbl, (OpMyIHpOBaTH CBOM  MIPEIAJIOKECHHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJITATOB BBHIMOJHEHUS XMMUYECKOTO JIKCIEepUMeHTa (1abopaTopHOro OIbITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIUX MPOOJieM Ha OCHOBE Y4€Ta OOIIMX HHTEPECOB W COTJIaCOBAHUS
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSATEIBHO OINPEAENATh LEJIH JEATEbHOCTH, IUIAHWPOBATh,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JEWCTBUM NPU BBINOJHEHUM 33JaHUNA C Y4ETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble B YCIOBUH 3aJaHU.

HNPEAMETHBIE PE3YJIbTATHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIE pe3yJbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYIa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, PEAKIMU PaA3JIOKEHUS, PEaKIUu 3aMeleHus, peaKuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTHMOH, aHWOH, PAacTBOp, MAcCOBasi JIOJIs BEIIECTBA
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e HCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JJIS COCTaBlieHUs (opmyn
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XHUMHYECKOW CBs3u (KOBajJeHTHasT W MOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXPAHEHMSI MacChl BEUIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMmueckux odiemenrtoB [l W.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, 00Ilee YUCI0 3JIEKTPOHOB
U pacnpeaeneHre uX no 3JeKTPOHHBIM CIIO0IM);

KJIaCCU(PUIMPOBATh XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPKAasi OMUCAHUE MPUMEPAMU MOJIEKYISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOrHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX KaY€CTBEHHOT'O
COCTaBa, BO3MOXKHOCTM TMPOTEKAaHUS XUMHUYECKUX TPEBpaAIEHUN B
Pa3IUYHbBIX YCIOBUSX;

BBIUUCISATh OTHOCUTEIBHYIO MOJIEKYJSIDHYI0O M MOJSPHYIO Macchl
BEUIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEJIMHEHHUSI, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaAKIUY;

NPUMEHSITH OCHOBHBIE OTNEpAaIMi MBICIUTEILHON ACSTENIBHOCTH — aHAJIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, KiacCu(UKaIHIo,
BBISIBJICHUE TPUYUHHO-CIICICTBEHHBIX CBS3€H — JJII M3Y4YEHUS CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peayIbHBIN U MBICIICHHBIN);

cleAoBaTh  NIpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYZOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOAOpOAA H KHUCJIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0OJI€W pacCTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XMMHYECKHE  DKCIEPUMEHTHI IO
pPacno3HaBaHUIO PACTBOPOB IIEJIOYEH M KUCIIOT C MOMOIIBIO NHIUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPYTHE).

K xonmy o0yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJlEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMHUYECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTalu3aTtop, XUMHYECKOE paBHOBecHE, OOpaTUMblE U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amotponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaNINYecKasi), KpHUCTaJUIMYecKas pemeérka, KOppo3Hs METaIoB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUHuH, MPEAeIbHO IOMyCTUMAas
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
IPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUUYECKYI0 CHUMBOJUKY JJII COCTaBJICHHUS (POpMys
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

ONpPEAEsATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJaccy COeIMHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3u (KOBaJICHTHAs, WOHHAs, MeETaUIM4YeCKas) B HEOPraHMYEeCKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbich llepuognueckoro 3akona J[. U. MenpeneeBa wu
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBATh M XapaKTEPU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HaueHUsl, KOTOpblE HMEIOTCS B TNEPUOJUYECKON Tabnuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB U UX COCIMHEHUHN B
npeaenax MallblX MEPUOJ0B U IIABHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3()(EeKTy, M0 M3MEHEHHUIO CTETICHEH OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUYCCKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJISITh YPaBHEHUSI JJICKTPOJUTUYECKOW JHUCCOLUUALMM  KUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIHiA
MOCPEACTBOM COCTaBJICHHS SJICKTPOHHOTO OajaHca STUX PEeaKIlHii;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJEKYISIPHYIO W MOJSPHYIO MAaccChl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOTO »JJIeMeHTa 1o ¢opMmyie
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe MpaBWiIa OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHUSMU TIO BBITIOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HBIX BEIIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONIME  KAadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEMICCTB: PACIIO3HABATH OMBITHBIM ITYTEM XJIOpUI-, OpPOMH/I-,
noaua-, kKapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, TUIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHWYECKUX BELIECTB;

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIIUTEILHON AESTENIbHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMi0, BBISIBIICHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HAOJIIO/ICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCICPUMEHT (peasibHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

7 rjacce
HauMmeHoBanue Koan4decTBO 4acoB
Ne iieKTpOoHHBbIE (uHd poBbIEC)
pa3zesoB U TeM Kontpouabsnsie | IIpakruyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChl
NMPOrpamMmmabl padoThI padoThI
Paznea 1. IlepBoHaya/ibHbIe XUMUYECKHE MOHATHS
1 Xumua B LeHTpe 11 0 ) bubaunoreka [IOK
CCTECTBO3HARNA. https://m.edso00.ru/7f41837c
2 MaTtemaTuyecKkme pacyéTobl B 9 1 Bubnmoteka LLOK
XUMUU https://m.edsoo.ru/7f41837c
3 fABneHuna, npoucxoaawme ¢ 11 4 Bubnnoteka LLOK
Bel,ecTBamm https://m.edsoo.ru/7f41837c
4 PaccKkasbl no xmumuu: 3 Bubnnoteka LLOK
YyeHunyeckan KoHdpepeHuus https://m.edsoo.ru/7f41837c
«Bblaatowmecs pycckue
YYEHHbIE — XMMUKU».,
KoHKypc coobuweHnin «ctopuma 1
XMMWUYECKUX BELLECTBY.
KOHKypC yyeHU4YecKmx
NPOeKToB. M3yyeHne
XMMWUYECKUX peakumni
5 PesepsHoe Bpemsa 1
Bcero 35



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

8 KUIIACC

KoaudecTBo 9acoB

Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LN (PPOBbIE)
KonTtpoibHbie IIpakTH4eckue
n/n TeM MPOrpaMmabl Bceero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMHYECKHE OHATHS
Xumust — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 0 9 bubnuotexa [JOK
' MIPAKTHYECKON JIEATEIbHOCTH https://m.edsoo.ru/7f41837c
gejoBeKa
19 BemectBa 1 xuMu4yeckue 15 1 5 bu6moreka [IOK
' peaxiuu https://m.edso0.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
Bo3nyx. Kucnopoa. [Tonsitue bubnuoreka [IOK
2.1 6 1 0
00 oxcuaax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6moreka [IOK
2.2 8 0 1
U COJISIX https://m.edso0.ru/7f41837c
Bopna. PactBopsr. [Tonsitre 06 bu6moreka [IOK
2.3 5 1 1
OCHOBAHMSIX https://m.edso0.ru/7f41837c
OCHOBHBIE KJIacChl bubmuoreka [JOK
2.4 . 11 1 1
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Utoro no pazneny 30

Pasnean 3. Ilepuoanueckuii 3akoH u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MengeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUHN

3.1

[Iepronnueckuii 3aK0H U

7 0

bu6mmoreka [JOK



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

IIepuoanueckas cucrema
XUMUYeCcKuX dneMeHToB 1. Y.
MenneneeBa. CtpoeHue atoma

https://m.edsoo.ru/7f41837¢c

XUMHYECKASA CBA3b.

32 ORHCIHTENBHO- 8 ftffsﬂ/lff:é{;f r(3/I§f41837c
BOCCTAHOBUTCJIbHBIC PCAKIINN
bubmnoreka [IOK
Hrroro no paszerty 15 https:// m.edSO(])_.I ru/7f41837c
PesepBHOE BpeMs 3 bubmiorexa HOK
https://m.edso00.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 0 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 0 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 0 0 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 0 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



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

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obmme CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 B CTBA ¥ MaTEPHUAJILI B )KU3HH YEJI0BEKA 3 bubnmorera [TOK
' ere P . https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 68



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




Bcero

€CTCCTBO3HAHMNA.

B MPAKTUYECKOMN
NEeSITeIbHOCTH JIIOJICH.

BTOPOCTEIICHHYIO HH(POPMAITHIO.
BriiBurarot ¥ 000CHOBBIBAIOT
CUIIOTE3bI, MPEJIArafoT CIIOCOOBI X
MIPOBEPKH.

[TpuHUMAIOT MO3HABATEIBHYIO 1EIb,
COXPAHSIOT €€ IPH BBIMOJIHECHUN
yueOHBIX NEHCTBUN. YMEIOT (WK
pPa3BHBAIOT CIIOCOOHOCTH) C TIOMOILBIO
BOIIPOCOB JI0OBIBATH HEIOCTAIOIIYIO
uHpopmanuto. [Ipossusior
YBOXUTEITbHOE OTHOIICHHUE K
napTHepaMm, BHUIMAaHHUE K JTUYHOCTH
NPYToro, aIeKBaTHOE MEXKINYHOCTHOE

Pe3yabTaTsl
Ne Tema ypoka HacoB | ara KOPI:[eKHH Y
npeaMeTHBIE MeTanpeaMeTHbIe JINYHOCTHBIE
XHUMHSA B IIEeHTPe eCTeCTBO3HAHUSA
1 XuMus Kak 4acThb OOBACHSIOT POJIB BoLaessior u popMyIHpyOT HcnbIThIBAIOT
€CTEeCTBO3HAHUSI. XUMHWYCCKUX 3HAHUH B [103HABATENBHYIO Lie/b. OCO3HAHHO U |y4eGHO-
1IpemeT XMMHH. PKUSHH HCTOBCKA. TIPOM3BOJIEHO CTPOSIT PEUEBBIC MO3HABATETHHBIN

BBICKA3bIBAHUS B YCTHOW H MHTEPEC K HOBOMY
UCbMEHHOU opMme. yueOHOMY
COCTaBISIOT TUIAH U MaTepuany u
[IOCJIE€N0BATEILHOCTE IEUCTBUM. crrocobam
CraBsT yueOHYIO 33/1a4y Ha OCHOBE  |pEIICHHS HOBOM
COOTHECEHUS TOTO, YTO Y)K€ U3BECTHO [3a[au
U YCBOGHO, U TOTO, YTO €Il
HEM3BECTHO.
[[nanupyroT o0mue crnocoOsl padboTHI.
OOMeHMBAIOTCS 3HAHUSIMU MEXTY
WIEHAMU TPYIIbI A1 TPUHATHS
A((PEKTUBHBIX COBMECTHBIX PEIICHUH.

2 Merozp! u3ydeHust OGBSICHAOT POJIb METOJOB (ONpPE/EeISIIOT OCHOBHYIO 3HAIOT OCHOBHBIE

MOpaJbHbIE
HOPMBI U
OPUEHTUPYIOTCS
Ha UX
BBITIOJTHEHHE.




Bcero

«HaoOmronenue 3a
rOpsIIEe CBEYEH.
YcTpoucTBO
CIIUPTOBKH.
[IpaBuna paboTsl ¢
HarpeBaTeIbHbIMU
npubopamm.

yMcTBeHHOMU hopme. OCO3HAHHO U
MIPOU3BOJIBHO CTPOST PEUYECBBIC
BBICKA3bIBaHUS B YCTHOU U
MUChMEHHOU opMme.

BHOCST KOPPEKTUBHI U JOTIOJIHEHUS B
croco0 CBOMX JeMcTBUH B ciydae
PACX0XKICHUS 3TAII0OHA, PEaTbHOTO

Pe3yabTaTsl
Ne Tema ypoka HacoB | ara KOPI:[eKHH Y
npeaMeTHbIe MeTanpeaMeTHbIe JIMYHOCTHBbIE
BOCIIPUSITHE.

3 IIpakTryeckas Onpenensior OCHOBHOE  [BOCCTaHABIMBAKOT IPEAMETHYIO 3HAIOT OCHOBHbIE
E;ggggM‘]\é‘ngo . XgMquCKoe - CHUTYaIIHIO, OTIMCAHHYIO B 3a/1a4e, MOpAJIbHBIC
a6OPaTOPHBIM 000pyAOBAHHC. LIPABUNA \hyren nepedopMyIHpPOBAHHS, HOPMBI U
000pyTIOBaHHUEM. YIPOIIIEHHOTO NIEpecKas3a TeKCTa, ¢ OPUEHTHPYIOTCS
[TpaBuna TeXHUKU BBIJICJICHHEM TOJILKO CYIIIECTBEHHOW  [HA UX
62%%220;{0““ npu TS pelieHus 3a1a4u WH(pOopMaIuu. BBIIIOJIHEHHE.
I)ZHMHLI COKOM [IpenBocxuiaroT pe3yinbTaT U UcnbrTeiBator
KaOuHeTeY. YPOBEHb YCBOEHHs (KaKkoil OyzneT y4eOHO-

pe3ynbTat-). CTaBAT yueOHYIO 3a/a4y [[TO3HABATEIbHBIN
Ha OCHOBE COOTHECEHUS TOTO, UTO yXKe [MHTEPEC K HOBOMY
W3BECTHO M YCBOEHO, M TOTO, YTO €lie [ydeOHOMY
HEU3BECTHO. MaTepuany
OnpenenstoT ueau 1 GyHKIUU

YIaCTHUKOB, CITOCOOBI

B3anMoaercTBusg. OOMEHNBAIOTCSI

3HAHUSAMH MEXKIY WICHAMH TPYIIIbI

TUTs1 TPUHATHS 3P HEKTHBHBIX

COBMECTHBIX pEIICHUN. YyaTcs

VIIPaBJISATh OBEICHUEM MMapTHEPA

4 IIpakTuyeckas Yuarcs pa60TaTB co Beimoassaior yqe6Ho-no3HaBaTenLHLIe OpI/IeHTprIOTc;I
padora Ne 2 criuptoBKoi. [IpaBuna Th. [neiicTBUs B MaTepraIM30BaHHOMN U Ha [IOHUMAaHHUe

NPUYMH ycIieXa B
yueOHOM
NeSITeTbHOCTH.




Bcero

neficTBUI C 3aJaHHBIM 3TaJIOHOM,
0O0HAPYKHUBAIOT OTKJIOHEHUS U
OTJIMYHS OT dTajJoHa. BHOCAT
KOPPEKTUBBI U JOTIOTHEHUS B
cocTaBlIEHHbIE IUTaHbl. OLIEHUBAIOT
NTOCTUTHYTBIA PE3yJbTart.

YMEIT NpeacTaBiIsTh KOHKPETHOE
coJiep)KaHue U coO0IIaTh €ro B
MUChMEHHOM 1 ycTHOH opme. C
I0CTATOYHOM ITOJTHOTOM M TOYHOCTBIO
BBIPAXKAIOT CBOHM MBICIIH B
COOTBETCTBHUH C 3aa4aMi U

YCIIOBUAMH KOMMYHUKAIIUH.

Pe3yabTaTsl
Ne Tema ypoxka HacoB | Mara KopI:[emm Y
npeaMeTHBIE MeTanpeaMeTHbIe JINYHOCTHBIE
neiicTBus U ero npoaykra. Ciudaror
CBOM CIOCOO JCHCTBUSA C ATATIOHOM.
Pa3BUBAIOT yMEHHE UHTETPUPOBATHCS
B I'PYIIITY CBEPCTHUKOB U CTPOUTH
[IPOTYKTUBHOE B3aUMOJECHCTBHE CO
CBEPCTHHKAMH ¥ B3POCIIBIMHU. Y MEIOT
MPEJICTABIISITh KOHKPETHOE
coJIep)KaHue U COOOIaTh €r0 B
MMCbMEHHOU U YCTHOU (opme.

5 Mopennposanne 3HAIOT OCHOBHBIC BoLaensior u GopMyaHpyOT HcnbIThIBAIOT
reorpaduyeckue, MMO3HABATEIHHYIO 1IETTh. SMITATHIO, KaK
Guonorueckue OCyIIECTBIISIFOT IIOUCK U BBIJICJICHUE |[TOHUMaHUE
bu3nIecKue MOJICIIH. N
VMe6T HX pasIHIaTh. HE0OX0AMMOM HH(POPMAIIHH. HYBCTB JIYrAX

Y cTaHaBIMBaOT MPUYHMHHO- moael u
CJIEICTBEHHBIE CBSI3H, JIEIAI0T corepexuBaHue
0000IIIEHHS, BHIBOJBI. . uM. [IpuaumMaroT
Cnuyarot croco0 U pe3yabTaT CBOMX — |LIEHHOCTH

MPUPOJIHOTO MUDA.




Bcero

OnpenenstoT Mocae 0BaTeIbHOCTh
POMEKYTOUHBIX IENIeH C yUEeTOM
KOHEYHOTO pe3yabraTta. Berymaror B
TIMAJIOT, YYaCTBYIOT B KOJUIGKTUBHOM
o0cyX/1eHUH MpoodIieM, yyaTcs

BJIaJIeTh MOHOJIOTHYECKON U

Pe3yabTaTsl
Ne Tema ypoka HacoB | ara KOPI:[eKHH Y
npeaMeTHbIE MeTanpeaAMeTHbIe JINYHOCTHBbIE
6 XuMudeckas OnpenenstoT nojgoxKeHue (BpIIenstoT KOJINYeCTBEHHbIE Nwmerot
CHMBOJIMKA. XUMHUYECKOI'O AJIEMEHTA B [XapaKTEPUCTUKU OOBEKTOB, 3aJJaHHBIE |CIIOCOOHOCTD K
NEePUOIUUECKON CUCTEME. [CIOBaMHU. Y MEIOT BHIOMPATh CaMOOLIEHKE Ha
Yyarcs Ha3bIBATh CMBICIIOBBIE €IMHHUILIBI TEKCTA U OCHOBE KpUTEpPUEB
XMUMHUYECKHE JIEMEHThl.  |yCTaHABJIMBATh OTHOLLEHUS MEX]TY YCIIEIIHOCTH
HUMH yaeOHOU
CamocToaTenbHO GOPMYITHPYIOT NesTeTbHOCTH.
MO3HABATEJIbHYIO 1I€JIb U CTPOSIT
TeHCTBUS B COOTBETCTBHUH C HEH.
Can4aroT CBOM CIIoco0 AEUCTBUS C
STajoHOM. Pa3BuBaroT ymMeHue
WHTETPUPOBATHCS B TPYIIITY
CBEPCTHUKOB, CTPOUTH MPOJTYKTUBHOE
B3aHMOJICHCTBHE, aJICKBATHO
MCIIOJIb3YIOT PEUYEBbIE CPEACTBA JUIS
IMCKYCCUU U apTyMEHTAIlUU CBOEH
MO3UIUU
7 Xumus v pusuka. OObsacHsIOT Oco3HaHHO U IPOU3BOJIHLHO CTPOSIT HcnpiThIBaIOT
YHHUBepCalbHbIA YHUBCPCaIbHOCTh pEUEeBbIC BHICKA3bIBAHUS B YCTHOM U [1YBCTBO
Xapaxicep MOJICKYIAPHO nucbMeHHOU popme. [TpumenstoT COTNPUYACTHOCTH U
MOJIOKEHUN KUHETUYECKOU TEOpUH.
MOJIEKYJTSPHO- METO 161 HHPOPMAIIMOHHOTO TOPAOCTH 32 CBOIO
CMHETHIECKOI noucka.CocTaBIsIOT IJIaH U Ponuny.
TEOPHHL MOCIIEJIOBATEILHOCTD ACHCTBUIA.




Bcero

Pe3yabTaTsl
Ne Tema ypoka HacoB | ara KOPI:[eKHH Y
npeaMeTHbIe MeTanpeaMeTHbIe JIMYHOCTHBbIE
IMaJIOTHIECKO# (popmMamu pedn.

8 Xumus 1 pusuka. OnpenensitoT 0cOOEHHOCTH |Y CTaHAaBIMBAIOT IPUYUHHO- Nwmerot
ArperatHbie CTPOCHHUS BEIIECTB. Y MEIOT|CIICICTBEHHBIC CBSI3H, JIEIAIOT CIOCOOHOCTB K
COCTOSIHUS paznuyaTh 1 0000111eHNS, BBIBOJIBL. . Y MEIOT CaMOOLIEHKE Ha
BEIECTBA. XapaKTEPU30BaTh 3aMEHSTh TEPMUHBI OTIPEICIICHUSIMU.  |[OCHOBE KPUTEPHUEB

arperaTHbIE COCTOSHUS OCo03HarOT KauecTBO U yPOBEHb YCHEITHOCTH
BEILECTB. ycBoeHUs. OLIEHUBAIOT JOCTUTHYTHIM |yueOHOM
pe3yabTar. e TeTLHOCTH.
YMEIOT NPEICTaBIATh KOHKPETHOE
coJiep)KaHue U COOOIaTh €r0 B
MMCbMEHHOM U YCTHOU popme.
9 XUMHA U OOBICHAIOT Briaenaior KoJanuecTBEHHBIE Crnenytor B cBOEH
reorpadus. EOJIOTHYECKOE CTPOEHUE  [XapaKTEPUCTUKH OOBEKTOB, 3aJJaHHBIE |IEATEIbHOCTH
3emiu. Paznuyaror CJIOBaMH. YMEIOT BEIOMPATH HOpMaM
MUHEPAbI. CMBICIIOBBIE €IMHUILIBI TEKCTA U MPUPOIOO0XPAHHOT
yCTaHABIMBATh OTHOIICHUS MEXIY ou
HUMU 310poBbecOepera
CamMocTosaTenbHo GOpMyIUPYIOT IOLIETO
MO3HABATEJIbHYIO 1IeJIb U CTPOSIT MOBE/ICHUS.
NIEHCTBUSI B COOTBETCTBHUHM C HEM.
CanyaroT cBO cioco0 IeiCTBYUS C
STaIOHOM
Pa3BuBaoT yMeHHUE UHTETPHUPOBATHCS
B I'PYIIILY CBEPCTHUKOB, CTPOUTH
MPOJYKTUBHOE B3aUMOJICHCTBHE,
aJICKBATHO UCIIOJIb3YIOT PEUEBBIC
CcpenacTBa Ijsl JUCKYCCUU U
apryMEHTalUH CBOEH MO3ULINHU
10 Xumus u PaznuuaroT opranuyeckue [BoccTaHaBiaMBarOT NPEIMETHYIO HcnbiThiBatoT




Bcero

Pe3yabTaTsl
Ne Tema ypoka HacoB | ara KOPI:[eKHH Y
npeaMeTHBIE MeTanpeaMeTHbIe JINYHOCTHBIE
ouomorus. U HEOPTaHUYCCKUE CUTYaIUIO, OTIMCAHHYIO B 3aj1a4e, yaeOHo-
BeniecTBa. OOBICHSIOT nyTeM nepeopMyITupoBaHus, [103HABaTEJIbHbIN
[POJIb BOJBI M XJIOPO(HIUIA [yIIPOIIEHHOTO TIepecKas3a TeKCTa, C HWHTEPEC K HOBOMY
VTSI J)KU3HH YeJIOBEKA. BBIJICTICHUEM TOJIBKO CYIIECTBEHHOW  |ydeOHOMY
TS pEICHUS 3a]1a49i nH(OopMaru MaTepuany u
CamocToaTenbHo GOPMYITHPYIOT criocobam
MMO3HABATEJIBHYIO II€JTb U CTPOSIT pEIICHUS HOBOM
NEMCTBUS B COOTBETCTBUM C HEU. 3aJ1aun
Can4aroT CBOM CII0co0 AEHCTBUS C
STAIOHOM
C n1ocTaTOYHOH ITOJTHOTOHN U
TOYHOCTBIO BBIPKAOT CBOU MBICIIH B
COOTBETCTBUU C 33Ja4aMi 1
YCIOBUSMU KOMMYHUKAIIUU. Y MEIOT
CIIYIIATh U CNBIIATH JPYT Apyra
11 KauectBennsie 3HAIOT KaUeCTBEHHBIE AHAIU3UPYIOT 0OBEKT, BBLIEISSL OpueHtupyrorcs

PEAKIIMKU B XUMHHU.

peaKkIuy Ha KUCIOPOI,
YIJIEKUCIIBIN a3 U
W3BECTKOBYIO BOJTY.

CYIIECTBEHHbIE 1 HECYIIECTBEHHbIE
npu3Haku. CTpoST JOrMYecKre Lenu
paccyXJIeHUM

CoCTaBIAIOT IJIaH U
[0CJIeI0BATEIbHOCTD JCHCTBUM.
OnpeaenstoT Nocie0BaTeIbHOCTh
IPOMEKYTOUHBIX LIEJIEeH C yueTOM
KOHEUHOTO pe3yJsibTaTa
OOMeHUBAIOTCS 3HAHUSAMHU MEXIY
YJICHAMHU TPYIIBI U1 IPUHATHS

(P PEKTUBHBIX COBMECTHBIX PELLICHHH.
YMmeroT OpaTh Ha ceOs MHULIMATHBY B

OopraHusani COBMECTHOTO JIeNCTBUSA

B HPaBCTBEHHOM
COJICP)KaHUU U
CMBICIIE
COOCTBEHHBIX
MOCTYITKOB




Bcero

Pe3yabTaTsl
Ne Tema ypoka HacoB | ara KOPI:[eKHH Y
npeaMeTHBIE MeTanpeaMeTHbIe JINYHOCTHBIE
MartemaTuKa B XUMHHU
12 OTHOCUTENbHBIE [larot onpenenexue BoccranaBiauBaroT NpeIMETHYIO UcnriTeiBaroT
aTOMHas 1 XUMHYECKOH (hOpMYIIBI CUTYAIINIO, OTIMCAaHHYIO B 3a/1ay4e, y4aeOHO-
MOJICKYIIpHA BEILECTBA, POPMYIMPOBKY nyTeM nepeGopMyIupoBaHus, MO3HABATEIHHBIN
MacChl 3aKOHA MTOCTOSIHCTBA
cocTaBa VIPOIIEHHOTO TepecKas3a TEKCTa, ¢ HWHTEpPEC K HOBOMY
BBIJICJICHHEM TOJILKO CYIIIECTBEHHOW  [yuyeOHOMY
TS pelieHus 3a1a9u nHpopmanun MaTepuany u
[IpenBocxuiaroT pe3ynbTaT U crocobam
YPOBEHb YCBOCHHUS (KaKo OyaeT pelIeHNs] HOBOM
pe3ynbTat-). CTaBAT yueOHYIO 3314y [3a/1a4u
Ha OCHOBE COOTHECEHHS TOTO, UTO yXKe
M3BECTHO M YCBOEHO, M TOTO, UTO €Ile
HEU3BECTHO
OnpenenstoT ueau 1 GyHKIUU
YIaCTHUKOB, CITOCOOBI
B3auMoaercTBusg. OOMEHNUBAIOTCI
3HAHUSAMH MEXKIY WICHAMH TPYIIIbI
TUTs1 TPUHATHS 3P HEKTHBHBIX
COBMECTHBIX PEIICHUH. YyaTcs
VIIPaBJISATH OBEICHUEM MMapTHEPA
13 MaccoBast 1014 BbIYHCIIAI0OT MacCOBYIO JIOJIF0 XMMHUYECKOTO AJIEMEHTA |V MeroT VICIIBITBIBAIOT
XUMHYECKOTO B COCIMHEHUU BBIBOIUTH  |y4eGHO-
JICMCHTA B CJIEJICTBUS |[T03HABATEIbHBIN
ggﬁiggge_ u3 HUHTEpPEC K HOBOMY
UMEIOIUXC [y4eOHOMY
s B yCIIOBUHU|MaTepHany u
3a1aun crocobam
MaHHBIX.  |pEIICHUS HOBOM




Tema ypoka

Bcero
JacoB

JlaTa

Koppexuu
|

Pe3yabTaTsl

npeaMeETHbIC

METANpPEAMETHLIE

JJUIHOCTHBIC

Brigemsior
dopMabHy
0
CTPYKTYpY
3a7a4uu
O11eHUBAaIOT
JTOCTUTHYTBI
i
pe3ynbTar.
Brigemsror
M OCO3HAIOT
TO, UTO yXKe
YCBOCHO U
YTO eIIe

IO JUICIKUT
YCBOCHHUIO,
OCO3HAIOT
KayecTBO U
YPOBEHb
YCBOCHMUS
Vuarcsa
yCTaHaBJIUB
aTh U
CpaBHUBATh
pasHbIe
TOYKH
3peHus,
MpEeXae yeM
MPUHUMATh
perieHue u

3aJa4yu




Tema ypoka

Bcero
JacoB

JlaTa

Koppexuu
|

Pe3yabTaTsl

npeaMeETHbIC

METANpPEAMETHLIE

JJUIHOCTHBIC

neNaTh
BBIOOD.
YMeET
CITYIIATh U
CITBITIIATH

JApyr Apyra

14

YrcTele BelecTBa
U CMECH.

[IpuBOAAT IPUMEPBI YUCTHIX BEIIECTB U CMECEH.
JlaroT XapaKkTEpUCTUKY CMECEH.

OcymiecTsi
SIFOT TTOUCK
"
BBIJICTICHUE
HEOO0XO0 UM
on
nHpopMmaru
178
Brigensaior
u
(opmynupy
10T
npobiemy.
AHaIU3Upy
FOT OOBEKT,
BBIICTISIS
CYIIECTBEH
HBIC U
HECYIIECTBE
HHBIE
MPU3HAKH.
CraBar
yueOHYIO

OpuenTtupyrorcs
B HPAaBCTBEHHOM
COZICp)KaHUU U
CMBICIE
COOCTBEHHBIX
MOCTYIIKOB




Tema ypoka

Bcero
JacoB

JlaTa

Koppexuu

Pe3yabTaTsl

A

npeaMeETHbIC METANpPEAMETHLIE JJUIHOCTHBIC

3ajayy Ha
OCHOBE
COOTHECEHU
ST TOTO, YTO
yKe
W3BECTHO H
YCBOCHO, H
TOTO, YTO
ele
HEU3BECTHO.
VYyarcs
apryMeHTHU
OBaTh CBOIO
TOUKY
3peHus,
CIIOPUTH U
OTCTauBaTh
CBOIO
MO3UIUIO
HEBpaxeo
HBIM TSI
OTITIOHEHTOB
00pazom.
Nurepecyro
TCS 9YKUM
MHEHUEM U
BBICKa3bIBa
IOT CBOE.

O0beMHas 104 1
KOMITOHEHTA
ra3zoBoOil cMecH.

HpOBO)lSIT pac4aer 00beMa KOMIIOHEHTA T'a30BOM

Ocymectsi [CnenyroT B CBOEH
CMECH T10 €ro 00BEMHOH 10J1€ U HA00OPOT.

SAIOT IIOUCK |ICATCIIBHOCTH




Bcero

Pe3yabTaTsl
4acoB

Koppexuu

Tema ypoka Hara

A

npeaMeETHbIC METANpPEAMETHLIE JJUIHOCTHBIC

u HOpMaM
BBIICTICHUE |[TPUPOJTOOXPAHHOT
HEOOXOJUM |0 TIOBEJCHHUSI.

ou
uH(popmanu
u. .
AHanusupy
FOT OOBEKT,
BBIICTISS
CYIIIECTBEH
HBIC U
HECYIIEeCTBE
HHBIE
MPU3HAKU.
Brigensaior
u
(opmynupy
10T
npooseMy
[Ipunumaro
T
Mo3HaBaTeN
BHYIO IIe1Ib,
COXPAHSIIOT
ee npu
BBHITIOJTHEHH
U Y4eOHBIX
IEHCTBUI,
PETYIHPYIO
T BECh




Tema ypoka

Bcero
JacoB

JlaTa

Koppexuu
|

Pe3yabTaTsl

npeaMeETHbIC

METANpPEAMETHLIE

JJUIHOCTHBIC

MPOIIECC UX
BBITIOJTHCHH
ST 1 YCTKO
BBITIOJTHSIFOT
TpeOoBaHUs
MO3HABATEN
BHOU
3a/1aumn.
Bcerynaror B
TTHasor,
Y9aCTBYIOT
B
KOJUIEKTUBH
oM
00CYXICHU
1 ripobem,
y4aaTcst
BIIA/IETh
MOHOJIOTUY
€CKOM 1
TUAJIOTHYec
KOH
dbopmamu
pedu B
COOTBETCTB
Uu ¢
rpaMMaruye
CKHUMH U
CHUHTaKCH4e
CKUMU




Bcero

Pe3yabTaTsl
4acoB

Koppexuu

Tema ypoka o

JlaTa

npeaMeETHbIC METANpPEAMETHLIE JJUIHOCTHBIC

HOpMaMu
POAHOTO
A3bIKA.

Maccosas moJist 1 [IpoBoAasT pacuer Maccel pacTBOPEHHOTO BeniectBa  [M3BiekaroT ([[0TOBHOCTH U
BCIICCTBA B 110 Macce PacTBOPa M MacCOBOM JI0JI€ PACTBOPEHHOIO |[HEOOXO MM |CITOCOOHOCTH K
pacTBope. BEIIECTBA M IPYTrHe MOU(PHUKAITMOHHBIC PAaCUeThI ¢ |YIO BBITIOJTHEHHIO TIPaB
WCIIOJIb30BAHUEM ITHUX TOHSTHH. nH(popManu |1 00s3aHHOCTEH

10 U3 VUCHUKA,
MIPOCIYIIAH [ONTHMHU3M B

HBIX BOCITPUSTHH MUpPa
TEKCTOB
Onpenensito
T OCHOBHYIO
u
BTOpPOCTETE
HHYIO
nHpopmaru
10.
CamocTtosiTe
JIBHO
(opmynupy
10T
Mo3HaBaTeN
BHYIO IIeJTb
U CTPOSIT
JIEUCTBUS B
COOTBETCTB
WU C HEM.

C
JOCTaTOYHO




Tema ypoka

Bcero
JacoB

JlaTa

Koppexuu
|

Pe3yabTaTsl

npeaMeETHbIC

METANpPEAMETHLIE

JJUIHOCTHBIC

H TIOJTHOTOM
5
TOYHOCTBIO
BBIPAKAIOT
CBOH MBICITH
B
COOTBETCTB
HH C
3aJayaMu U
YCIIOBUSMU
KOMMYHHKA
1045058
[IposBnsitoT
TOTOBHOCTD
K
00CYXICHU
10 Pa3HBIX
TOYEK
3peHHUsL.

17

IIpakTuyeckas
padora Ne3.
«IIpurotoBnenue
pacTBopa c
3aJITaHHON MacCcOBOU
noJien
pPacTBOPEHHOTO
BEILIECTBAY.

3HaIOT, KaK 00pamarbCcs ¢ XMMUYECKOU MOCYI0M 1

1abopaTOPHBIM 000PYI0BAHUEM

YcranaBnuB
aroT
MPUYHUHHO-
CJIEJICTBEHH
bIE CBSI3U.
CrposT
JIOTUYECKHE
enu
paccyKJieH
15178
Crpykrypu

[ToTpebHOCTD B
CaMOBBIPOKEHUHU U
caMopealIn3alini,
COIIHAIILHOM
MPU3HAHWH;
OpHUEHTAIINS B
0COOCHHOCTSX
COIIHAITBHBIX
OTHOIIICHUM U
B3auMMOJICUCTBUMN




Tema ypoka

Bcero
JacoB

JlaTa

Koppexuu
|

Pe3yabTaTsl

npeaMeETHbIC

METANpPEAMETHLIE

JJUIHOCTHBIC

pytot
3HAHUS

OnecHHUBAIOT
TTOCTUTHYTBI
5
pe3yibTarT.
Oco3Haror
Ka4yeCcTBO U
YpOBEHB
YCBOCHHSI
Vmeror
TIPEJICTABIIS
Th
KOHKPETHOE
cojiepKaHu
eH
coo01aTe
ero B
MUCbMEHHO
W U yCTHOU
dbopwme.

18

MaccoBas mons
MpUMECEH.

[IpoBOAT pacueT Macchl OCHOBHOTO BEILIECTBA IO
Macce BeIleCTBa, COACPIKALIEr0 ONPEIEICHHYIO
MacCOBYIO J0JII0 IPUMECEU U Ipyrue
MOIU(UKAITMOHHBIC PACUYEThI C MCTIOJIb30BAaHUEM 3THUX
MOHSTHH.

YMmeroT
BBIBOJIUTH
CJIEACTBUS
nu3
MMEIOIINXC
s B YCIIOBUU
3aJ1a9u
TTaHHBIX.
Brigensior

Oco3Harot
OTBETCTBEHHOCTH
YeJIOBEKa 3a
o0O1ee
6maromnonyuue.Op
WEHTUPYIOTCS Ha
MMOHUMAaHHE
MPUYXH yCIiexa B
yueOHOM




Tema ypoka

Bcero
JacoB

JlaTa

Koppexuu
|

Pe3yabTaTsl

npeaMeETHbIC

METANpPEAMETHLIE

JJUIHOCTHBIC

dbopMabHy
0
CTPYKTYpPY
3aJa4uu
O1eHUBAaIOT
JTOCTUTHYTBI
5
pe3ynbTar.
Brigemsror
M OCO3HAIOT
TO, 4UTO yXKe
YCBOEHO U
YTO €lle

MO JIEXKUT
YCBOECHHUIO,
0CO3HAIOT
Ka4yecTBO U
YPOBEHB
YCBOCHUS
Vuarcsa
YCTaHABJIUB
aTb U
CpaBHUBATh
pasHbIC
TOYKH
3peHus,
MpexXae yeM
MPUHUMATH
perieHue u
nenaThb

JCATCIIBHOCTH.




Tema ypoka

Bcero
JacoB

JlaTa

Koppexuu
|

Pe3yabTaTsl

npeaMeETHbIC

METANpPEAMETHLIE

JJUIHOCTHBIC

BBIOOD.
YMeET
CITYIIATh U
CITBITIIATH

JApyr Apyra

19

Pemienue 3agau u
yIpasKHEHHUH 110
TEMe
«MaremaTudeckne
pacyeThl B XUMHUI)

HpOBO)ISIT PACUCThBI ITO U3YYCHHBIM IMOHATHUAM.

Boccranasn
WBAIOT
MpeAMETHY
10
CUTYAIIHIO,
OTIMCAaHHYIO
B 3aJa4e,
IIyTeEM
nepedopmy
JIMPOBaHUS,
YIPOILLEHHO
ro
nepeckasa
TEKCTa, C
BBIJICJICHHE
M TOJIBKO
CYILIECTBEH
HOH 11
pereHus
3a1auu
uHpopManu
u
IIpensocxu
HIA0T

. IllorpebGHOCTH B
CaMOBBIpa)KeHI/II/I n
caMopean3aIiu,
COIIMAJIBHOM
NIpU3HAHUH;
OpUeHTalus B
0COOEHHOCTSX
COITMAJIBHBIX
OTHOIIICHUM 1
B3aUMOIECHCTBUI




Tema ypoka

Bcero
JacoB

JlaTa

Koppexuu
|

Pe3yabTaTsl

npeaMeETHbIC

METANpPEAMETHLIE

JJUIHOCTHBIC

pe3yNbTaT u
YPOBEHB
YCBOCHUS
(xakoi
Oyner
pe3ynbTaT-
). CraBsit
yueOHYIO
3a/auy Ha
OCHOBE
COOTHECEHU
s1 TOTO, YTO
yoKe
HW3BECTHO U
YCBOEHO, U
TOTr'O, YTO
ere
HEU3BECTHO
Onpenensito
T LEJIN U
byHKIIUN
Y4aCTHUKOB
, CIIOCOOBI
B3aHUMOJEHC
TBUSL.
OOMeHMBa
FOTCS
3HAHUSMU
MEXIY

YJICHaAMHU




Tema ypoka

Bcero
JacoB

JlaTa

Koppexuu
|

Pe3yabTaTsl

npeaMeETHbIC

METANpPEAMETHLIE

JJUIHOCTHBIC

CPYIIbI JUIS
MPUHATHUS
3¢ dexTuBH
BIX
COBMECTHBI
X PEIIEHUN.
Yyarcs
YIIPABIISTH
MIOBEJICHUE
M IapTHepa

20

KontpoJubHas
padora Nel
«MaremaTuueckue
pacyeTsl B XUMHM

HpOBOI[HT MaTEMaTHYCCKHUEC PACUCTEI IO XUMUYCCKUM
dbopmymnam.

[eMoHcTpH
PYIOT
YMEHHUE
OMpENETATh
THITBI
XUMHWYECKH
X CBsI3€EH.
YBepeHHo
MOJIL3YIOTCS
XUMHYECKO
H
TEPMHUHOJIOT
Heu u
CHUMBOJINKO
H
YcraHnaBnuB
arT

MNPUINHHO-

[ToTpebHOCTE B
CaMOBBIPOXCHUH U
caMopean3aIiu,
COLIMAJIBHOM
MIPU3HAHNH,
OpHUCHTAIHS B
0COOEHHOCTIX
COLIMAJIBHBIX
OTHOIIICHUM 1
B3alMOJEHCTBUI

CIICACTBCHH




Beero PesyabTarsl
Ne Tema ypoka HacoB | ara KOPI:[eKHH
npeaMeTHBIE MeTanpeaMeTHbIe JINYHOCTHBIE
BICBSI3H.
Crposr
JIOTHUECKHUe
EeTH
paccyxeH
3478
YMeErT
MPeICTaBIIs
Th
KOHKPETHOE
COJIEpKaHU
en
coo0marTe
ero B
MUCHMEHHO
W U yCTHOU
dbopme
SIBJieHHs, MPOUCXOSIINE C BelIeCTBAMH
Paznenenue 1 XapakTepusyroT 1 BriOuparor ocHOBaHMS U KpuTepun  |ICIIBITBIBAIOT
cMecei. CPaBHUBAIOT CMECH. JUTSL CpaBHEHNs, CepUALIH, yaeGHO-
HasblBaioT cocobet 1x KIaccu(UKAIKH OObEKTOB. M103HABATEIIbHBIH
PA3ACIICHIL. M3BnekaroT HeOOXOIUMYIO UHTEPEC K HOBOMY
WH(POPMALIUIO U3 TIPOCITYIIAHHBIX y4eOHOMY
TEKCTOB Pa3JINYHBIX MaTepuany u
»KaHpOB. BeImomHs0T yyeOHo- crocobam
MO3HABATENbHbIEC IEHCTBUS. pEIIeHNs HOBOM
[IpyHUMAIOT MMO3HABATENBHYIO IIENb,  [3a/1a4H
COXPAHSIIOT €€ MPH BBIIIOJIHEHUU
yueOHBIX IEHCTBUHN, PETYTHPYIOT BECh




Bcero

Pe3yabTaTsl
Ne Tema ypoka HacoB | ara KOPI:[eKHH Y
npeaMeTHBIE MeTanpeaMeTHbIe JINYHOCTHBIE
MIPOIIECC WX BHITIOJHCHHS U YETKO
BBIIIOJIHSIOT TPEOOBAHUS
[M03HABATEJILHOM 3a/1a4u.
Pa3BUBalOT yMEHHUE WHTETPUPOBATHCS
B I'PYIIITY CBEPCTHUKOB U CTPOUTH
MIPOLYKTUBHOE B3aUMOJECHCTBHE CO
CBEPCTHHKAMH ¥ B3POCIIBIMHU.
HHTEepecyroTcs 9y’)KUM MHEHUEM U
BBICKA3bIBAIOT CBOEC.
22 ®unbTpoBaHUE. [IpuBoAAT IPUMEPEI Beiensor u GopMyaupyroT OpueHntupyrorcs
HCIIOJIBSOBAHHMA M03HABATEJIBHYIO 11ETTh Ha MOHUMAaHHUEe
(bUILTPOBARKA BIKUSHU  |CaviocrosTensHo GOPMYITHPYIOT TIPHYHH YCTIeXa B
ICHIOBCKA. TI03HABATEIBHYIO 1IEJIb U CTPOST yaeOHOM
NENCTBUS B COOTBETCTBUH C HEU NEeITEILHOCTH.
YMEIOT ClIyliaTh U CJBIIIATh IPYyT [IpurumaroT
npyra [IEHHOCTH
MPUPOHOTO MHpA.
23 AncopOuus. XapakTepusyroT Bri6upatot Hanbonee s¢pdexkruBable  |OCO3HAIOT
asIcoOpOLMOHHbIE CBOMCTBA |cr10c00BI pelIeHus 3aa4K B OTBETCTBEHHOCThH
BELICCTB. 3aBHCUMOCTH OT KOHKPETHBIX YCIIOBHI [4eTIOBEKA 3a
CraBsT yueOHYIO 33/1a4y Ha OCHOBE  |oOriee
COOTHECEHUS TOTO, YTO Y)KE U3BECTHO |0JIArOMoJyqHe.
U YCBOCHO, U TOTO, YTO €Il
HEH3BECTHO
YyaTcst apryMEeHTHPOBATh CBOIO TOUKY
3peHusi, CHOPUTh U OTCTauBaTh CBOIO
MO3UIUIO HEBPAKICOHBIM IS
OTITIOHEHTOB 00pazoM
24 Juctumianmys. IIpuBoasT IpUMEpPHI M3BriekaroT HEOOXOAUMYIO dbopMupoBanue




Bcero

Pe3yabTaTsl
Ne Tema ypoka HacoB | ara KOPI:[eKHH Y
npeaMeTHbIe MeTanpeaMeTHbIe JIMYHOCTHBbIE
JUCTUIUISIIAH KUJIKOCTEH. [MH()OPMAIIUIO M3 IPOCITYIIaHHbIX IIO3HABATCIIbHBIX
XapaKkTepu3yioT TEKCTOB Pa3JIMYHBIX )KAHPOB. YMEIOT [MHTEPECOB,
KpUCTAILTNSAIIIO 1 BbIOMpATh 00OOIIEHHbBIE CTPATETUU MHTEJUIEKTyaJIbHbI
BHITAPUBAHUC. pelieHus 3a1auu X H TBOPYECKHX
Cnryarot cBOM croco0 aeicTBUS ¢ criocobHoCcTeH
sTanoHoM. COCTaBIIAIOT IIJIaH U yyanmxcs
MOCIIEI0OBATEIBHOCTD ACHCTBUM.
BHOCAT KOPPEKTUBBI U JIOTIOJTHCHUS B
COCTaBJICHHBIC TIJIAHBI
Can4aroT CBOM CIIoco0 AEUCTBUS C
ATanoHOM. COCTaBIISAIOT TUIaH U
[IOCJIE€N0BATEILHOCTE IEUCTBUM.
BHOCAT KOPPEKTUBBI U JOMOJIHEHUS B
COCTaBJICHHbBIE TIJIaHbI
25 IIpakTH4eckas HaGmronarot u onuceiBatoT |[loHUMarOT 1 aiekBaTHO OIEHUBAIOT  |OpHEHTHPYIOTCS
padora Ne 4 XUMHUYECKUE PEAKIUU C S3BIK CPEAICTB MAacCOBOM MH(OPMALIUU. [B HPABCTBEHHOM
gﬁgﬁ;ﬁel{ne MOMOIUIBIO €CTECTBEHHOTO |OmpeensitoT OCHOBHYIO U COJIEp’)KaHUU U

(pycckoro, poJTHOTO)
SI3bIKA U SI3bIKA XUMUWY;
NIeTIAt0T BBHIBOJIBI U3
pE3yJIbTaTOB MPOBEICHHBIX
XUMHUYECKUX
DKCTICPUMEHTOB

BTOPOCTETICHHYIO WH(POPMAIIHIO.

Y cTaHaBIMBAIOT TPUYHHHO-
CJICZICTBEHHBIC CBSI3U
[IpenBocxumarOT pe3yabTaT u
ypOBEHb yCBOEHUs (Kakoi Oyner
pe3ynbpTaT-). OCO3HAIOT Ka4ecTBO U
YPOBECHD YCBOCHHS
JleMOHCTPUPYIOT CIOCOOHOCTH K
OMMATHH, CTPEMIICHUE YCTaHABIINBATh
TOBEpUTEIHHBIC OTHOIICHUS
B3aMMOTIOHUMaHUS

CMBICIIE
COOCTBEHHBIX
MOCTYIIKOB




Bcero

Pe3yabTarnl
Ne Tema ypoka HacoB | ara KOPI:[eKHH Y
npeaMeTHBIE MeTanpeaMeTHbIe JIMYHOCTHBIE
26 HpaKTH‘leCKaﬂ HaoOsronaroT u onuckBaroT [[IoOHMMAOT ¥ aA€KBATHO OLIEHUBAIOT (1)0pMI/Ip0BaHI/I€
padora NeS XUMHAYECKHE PEAKIUU C  [SI3BIK CPENICTB MACCOBOM MH(OpPMAIHH. [TTO3HABATEIEHBIX
ﬁg:;dcg;}iloﬁ oty TIOMOIIIBIO €CTECTBEHHOTO |OIpeieNsioT OCHOBHYIO H MHTEPECOB,
p ’ (pycckoro, poJIHOTO) BTOPOCTETICHHYIO MH(OpMAIIHIO. HWHTEJUICKTYaTbHbI
SI3BIKA U S3BbIKA XUMUH; Y cTaHABJIMBAIOT MPUIHMHHO- X H TBOPYECKHX
JTeJIaI0T BEIBOJBI U3 CIICICTBCHHEIC CBS3U CIIOCOOHOCTEH
pe3yabTaTOB MPOBENCHHBIX ([[peIBOCXHUINAIOT pe3yabTaT U YYaIuxcst
XUMHYECKUX YPOBEHb YCBOCHHS (KaKkou OyneT
SKCIIEPUMEHTOB pe3ynbTat-). OCO3HAIOT KauyeCTBO U
YPOBEHBb YCBOCHHS
JleMOHCTpHPYIOT CITOCOOHOCTH K
OMITaTUH, CTPEMJICHUE YCTaHABINBATh
TOBEPUTETHHBIC OTHOIIICHHMS
B3aMMOTIIOHUMAaHUS
27 XHUMHYECKHE 3HAIOT 3aKOH COXpaHECHHS |BBIIEIsIIOT 0000IIEHHBIN CMBICT U TOTOBHOCTH K
PpCaKuy. MAaccChl BENIECTB bopMabHYIO CTPYKTYPY 3aJ1a4H. paBHOIIPABHOMY
YMeEIT 3aMEHATh TEPMUHBI COTPYAHUYECTBY
OTpeIeIICHUSIMHU
Cnryarot croco0 1 pe3ysibTaT CBOMX
elicTBUH C 3aJaHHBIM 3TaJIOHOM,
00HapyXKHBAIOT OTKJIOHEHUS U
OTJIMYHS OT DTAJIOHA
YMeroT 6paTh Ha ce0s1 MHUIIMATUBY B
OpraHu3aluid COBMECTHOTO JICHCTBUS
28 IIpusnaku HaseiBaror npusnaku 'YMEIOT BLIBOJIUTE CIEACTBUSA U3 dbopMupoBanue
XHMHICCKHX XUMHYCCKUX PEAKIIHH. MMEIOIIMXCS B YCIIOBUM 3374l MMO3HaBaTEIbHBIX
PCAKLIIH. naHHbIX. OCYIIECTBISIOT TOUCK U HMHTEPECOB,

BBIJICIICHUC HCO6XOI[HMOﬁ

HHTCJUICKTYAJIbHBI




Bcero

Pe3yabTaTsl
Ne Tema ypoka HacoB | ara KOPI:[eKHH Y
npeaMeTHBIE MeTanpeaMeTHbIe JINYHOCTHBIE
uH(pOpMaITUN X U TBOPUYECKUX
CaMocCTOSTeTbHO (GOPMYIUPYIOT criocobHocTen
MO3HABATEIIBHYIO 1€ U CTPOSIT VIaIIXCs
EeHWCTBHS B COOTBETCTBUHU C HEH
AJICKBATHO HMCTIOJIB3YIOT PEUEBhHIC
CpeICTBA JIJISl JUCKYCCUU U
apryMEHTAIlUN CBOCH IMO3HITUH.
HHTEepecyroTcs 9y’)KUM MHEHUEM U
BBICKA3bIBAIOT CBOE
29 IIpakTnyeckas OO0parnieHue ¢ BBI1es10T 00BEKTHI M MTPOIIECCHI ¢ [MOHUMAaHUE
pabora Ne 6 1abopaToOpHBIM TOYKH 3PEHHUS LIEJOTO U YACTEH. IIPUYMHBI yCIIEXA B
«Kopposns 000pYIOBaHHEM H AHAIM3UPYIOT YCIOBHS U TpeOOBAHMS |cBOEH yueOHOM
METAILIOB» HarpeBaTeIbHBIMH 3aa9u NeSITeTbHOCTH
npubopamu B [TpenBoCXHIIAIOT BpEMEHHBIC
COOTBETCTBHUH C XapaKTEPUCTUKH JJOCTHIKCHUS
NpaBUJIAMH TEXHUKH pesynbrata. Onpenenstor
0€301aCHOCTH. MIOCJICIOBATEIBHOCTD TPOMEKYTOUHBIX
HaOironenue cBoOiicTB 1eJiel ¢ y4eTOM KOHEUHOTO
BEIIECCTB ¥ MPOUCXOIAIINX [pe3yabTaTa
C HUMU VYuatcst pa3zpeniatb KOHQIUKTHI -
SIBIICHUI BBISIBJIATh, UJICHTU(DUIIUPOBATD
poOJIEMbl, UCKATh M OIICHUBATh
QJIbTEPHATHUBHBIE CITOCOOBI
paspenieHus KOHPIUKTa, IPUHAMATh
peIlleHre U PeaTn30BbIBATh €ro
30 O0o0menne n [Ipemararor [IpHUMEHSIOT METOIBI [TOHUMAaHHE
aKTyajIn3anus IPEJICTABICHNE UH(POPMALIMOHHOTO MTOKMCKA, B TOM IIPUYUHBI ycIiexa B

3HAHUHU MO TeMe
«sIBnenus,

UH(pOpMAIIUHU TI0 TEMe

YHCJIC C TIOMOIIBIO KOMIIBIOTCPHBIX

cBOEH yueOHO




Bcero

Pe3yabTaTsl
Ne Tema ypoka HacoB | ara KOPI:[eKHH Y
npeaMeTHBIE MeTanpeaMeTHbIe JINYHOCTHBIE
PONCXOAAIIHNC C «SIBnenust, npoucxosauiue [cpeacTs. CTpyKTypUpPYIOT 3HAHUS JCITCIbHOCTH,
BCIICCTBAMID) C BEILIECTBAMM» B BUJIC OrnpeaensoT NoClIeI0BaTEILHOCTD YMEHUE BECTH
Ta0JIUL, CXEM, IIPOMEKYTOUHBIX LIEJIEH C y4ETOM JIMAJI0OT HAa OCHOBE
OTIOPHOTO KOHCIIEKTa, B [KOHEYHOTO pe3ysibTata. BHOCIT PaBHOTIPABHBIX
TOM YHCJIe C TPUMEHEHHEM [KOPPEKTHUBBI U IOTIOJTHCHHS B OTHOIICHHUH 1
cpencts UKT COCTaBJICHHBIE TLIAHBI B3aUMHOTO
BcerynaroT B Auaior, y9acTBYIOT B YBaYKCHHSI
KOJIUIEKTUBHOM OOCYXJICHUH TTPOOIeM,
YYaTCs BJIAJIETh MOHOJIOTHYECKON 1
TaIOrMueckoi hopMamMu peym.
YMEIOT CIIyIlIaTh ¥ CIBIIATh APYT
Apyra
31 Konrpoabnas XapaKkTepusyroT VMEIOT 3aMEHATH TEPMHUHBI OLICHUBaHHE CBOEH
pa6ora Ne2 o XUMHIECKUE PEAKIUN, UX  |orpeneleHUsIMA. YMEIOT BBIBOAUTh  [y4eOHOM
Teme «sBnenns, npusHaKy. [pusozsT CIIE/ICTBHS U3 MMEIOIHMXCS B YCIOBHHU | IEATETbHOCTH
MIPOUCXOISIINE C PUMEPBI cnoc0601ua B —
BEIIECTBAMU. pas3ziesieHus: CMECei.
Oco3HalOT Ka4yeCTBO U YPOBEHb
ycBOeHUS. OLIECHUBAIOT JOCTUTHYTHIN
pe3yabTaT
YMEIOT NpeCTaBIATh KOHKPETHOE
coJiep>KaHue U COOOIIATh €ro B
MUCHbMEHHOM U YCTHOU hopme
Paccka3bl 1o Xumuu
32 Bbinatonmecs OnuchIBalOT OCHOBHBIE  [VMEIOT BBIOMPATH CMBICIIOBbIE IPOSIBICHUE
PYCCKHUC y4CHBIC- DTAIbl OTKPBITUH B XUMUH o yHu1pl TEKCTA U yCTaHABJIMBATh MMOJIOKUTEIBLHOTO

XMMHKHU.

1 YYCHBIX CACIABIIUX 3THU
OTKPBITHUA.

OTHOLLIEHUS M1y HUMHU. CO3/1at0T
CTPYKTYPY B3aUMOCBSI3€ CMBICIOBBIX
€MHUL] TEKCTA.

OTHOLIEHMSI K
ypOKaM XHUMMHH;
OLICHMBAaHHE CBOEH




Tema ypoka

Bcero
JacoB

JlaTa

Koppexuu
|

Pe3yabTaTsl

npeaMeETHbIC

METANpPEAMETHLIE

JJUIHOCTHBIC

CraBsTt yueOHYI0 3a/1a4y Ha OCHOBE
COOTHECEHHS TOTO, UTO YK€ U3BECTHO
U YCBOEHO, U TOTO, 4TO €Il
Hen3BecTHO. [IpeaBocxumaror
pe3yNbTaT U YPOBEHb YCBOCHHUS (KaKOU
OyneT pe3ynbrar?).

'YcranaBnuBaroT pabouue OTHOIICHHUS,
yaarcst 93PGEKTHBHO COTPYIHUYATH U
CIOoCOOCTBOBATH MPOYKTUBHOM
koonepanuu. [Ipossisaror
YBAXKUTCIIBPHOC OTHOIICHHUEC K
[napTHepaM, BHUMaHHEC K JUIYHOCTHU
NPYroro, aJIeKBaTHOE MEXINYHOCTHOE
BOCIPUSTHE.

yaeOHOU
NIeATEIbHOCTH;

33

Moe nrodnmoe
XAMHAYECKOE
BEILLECTBO.

3HAIOT UCTOPUIO
OTKPBITHS, IOTY4YEHUS U
3HAYEHHS] OCHOBHBIX
XUMHYECKUX BEIIECTB.

AHAIU3UPYIOT YCIOBUS U TpeOOBaHUS
3agaun. [IpumMeHsoT MeToabl
MH(OPMALIMOHHOTO TTOUCKA, B TOM
YHClIe C IOMOIIbIO KOMITBIOTEPHBIX
cpenctB. CTpYKTypUPYIOT 3HAHHUSL.
CamMocTosTenbHO GOpPMYIUPYIOT
MO3HABATEJIbHYIO 1IeJIb U CTPOSIT
NIEICTBUS B COOTBETCTBHH C HEH.
CoCTaBJIsIOT TUIaH U
MOCIIEJIOBATEILHOCTD ACHCTBUIA.
Ydarcs apryMeHTUPOBAaTh CBOIO TOUKY
3pEHMs], CIIOPUTh U OTCTauBaTh CBOIO
MO3UIUIO HEBPAKICOHBIM IS
OTNMOHEHTOB 00pa3zoM. [loHumaror
BO3MOJKHOCTh Pa3INYHbIX TOYEK

3PCHUS, HC COBIIAAAIOIHUX C

yOEXKIEHHOCTD B
BO3MOKHOCTH
MO3HAHUS
MIPUPO/IBI, B
HE00XOIUMOCTH
Pa3yMHOTO
HCIIOJIbL30BaHuUs
MOCTHKEHUN
HAyKH U
TEXHOJOTUH IS
HaJIbHENIIIETO
pa3BUTHS
YeJI0BEYSCKOTO
o01iecTBa,
YBa)KCHHE K

TBOpLIAM HayKH,




Bcero

Pe3yabTaTsl

Koppeknu Y

Ne Tema ypoka HacoB | ara pl:[ "

npeAMeTHbIe MeTanpeaMeTHbIe JIMYHOCTHBIE
COOCTBEHHO. OTHOILIEHHE K

XAMUH KaK
DIIEMEHTY
00111e4€eI0BEYECKO
1 KyJIbTYpBI

34 Uccrnenosanus B 3HAIOT HCTOPUIO OTKPBITHSA |OCO3HAHHO M TPOU3BOJILHO CTPOST yOeXI€HHOCTh B

oOmactu
XUMHUUYCCKUX
pEeaKIui.

XUMHYECKUX PEAKIIUH.

peueBble BICKa3bIBaHUS B YCTHOU U
nucbMeHHOU opme. Boiienstor u
bopMyIHPYIOT IPOOIIEMY.

Y cTaHaBJIMBAIOT IPUIMHHO-
CJIEICTBEHHBIE CBS3H.

CraBsT yuyeOHYIO 3aa4y Ha OCHOBE
COOTHECEHHS TOTO, UYTO YK€ U3BECTHO
U YCBOEHO, U TOTO, YTO €ellle
Hen3BecTHO. OCO3HAIOT KAYeCTBO U
YPOBEHb YCBOCHHUSI.

[TposBIIAIOT TOTOBHOCTH K
00CYXJICHHUIO Pa3HBIX TOUYEK 3PEHUS U
BBIpaOOTKE 00IIeH (rpynmoBoit)
MO3UIMHU. YMEIOT CIIYIIATh U CIBIIIATh

npyr apyra.

BO3MOKHOCTH
MMO3HAHUSA
MIPUPO/IBI, B
HE00XOINMOCTH
Pa3yMHOTO
HCIIOJIL30BaHUs
NOCTHKECHUN
HayKu U
TEXHOJIOTUH IS
NaJbLHENIIEro
pa3BUTHUS
YeJI0BEYSCKOTO
o011ecTBa,
YBaYKEHHE K
TBOPIIAM HayKH,
OTHOIIIEHHE K
XUMHHU KaK
AIIEMEHTY
00IIICYCIIOBCYCCKO
U KyJBTYpPBI




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
1 [Ipenmer xumuu. Poss XuMuu B )KU3HU 1 0 0 bubmmoreka [{OK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
bu6moreka [IOK
2 I1 1 0 0
OHSTHE O METO/aX IMMO3HAHUS B XUMUHU httos://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpasuiia
3 paboTHI B TaOOPATOPUU U TIPUEMBI 1 0 1 bubmuorexa [JOK
oOpareHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Uuctele BemecTBa u cMech. CriocoObl 1 0 0 bubmuorexa [JOK
pa3aesieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 0 1 bubmmorexa [TOK
a . p p https://m.edsoo.ru/ff0d28c8
OYHMCTKH TIOBAPCHHOU COJIH)»
bubnuoreka [JOK
6 A 1
TOMBI H MOJCHyIH https://m.edsoo.ru/ff0d2a6¢c
[TepBbie MOTBITKH KIacCUpUKAITIT
7 XUMHUYECKUX dJIeMEeHTOB. [loHsTHE O 1 bubmmorexa [JOK
) https://m.edsoo.ru/00ad9ffa
TPYIIAax CXOAHBIX SJIEMEHTOB
[Iepronnueckuii 3aKOH U
bu6mmoreka [JOK
8 [Teproauieckasi cucTeMa XUMHUYECKUX 1

anemenToB /. 1. Menneneepa

https://m.edsoo.ru/00ada52c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c

3nauenue [leproanueckoro 3aKoHa ajis
pa3BuTUsA HayKu U npaktuku. 1. 1.

bubmuoreka [JOK

o MeneneeB — y4€HBIH, EAror U https://m.edsoo.ru/00ada96e
rpakJIaHUH
10 XUMHUYECKHUE AIIEMEHTHI. 3HAKH bubmmoreka [{OK
(CMMBOJIBI) XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
11 [Iepuoasl, rpynmsl, MOATPYIIIIEI bubnuorexa LIOK
https://m.edsoo.ru/00ada52c
12 Crtpoenue atromoB. CocTaB aTOMHBIX bubnuorexa [JOK
anep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue AIeKTPOHHBIX 000JI09eK
13 aToMOB 3JieMeHTOB [lepruoanueckoit bubmmorexa [TOK
https://m.edsoo.ru/00ada6hc
cuctemsl /1. 1. MenaeneeBa
XapakTepucTuKka XUMHYECKOTO
14 3JIEMEHTA TI0 ero MOJ0KEHUIO B bubmuorexa [JOK
[Tepuonnueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Meunneneena
bu6mmoreka [JOK
15 Hontast Xumitiecias csh https://m.edsoo.ru/00adac34
16 KoBanentHas nosisipHas XuMu4deckas bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
17 KoBaneHntHas HenossipHasi XuMHUYECKast bubnunoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
18 CreneHb OKUCICHUS bubmmorexa [JOK
https://m.edsoo.ru/00adae28
19 KonTponpHas padota Nel mo teme bubnuoreka [IOK
«Ctpoenue aroma. XMMHUYECKasl CBA3bY https://m.edsoo.ru/00adb486
20 IIpocTeie u ci0XHBIE BELIECTBA bubnuoreka [IOK



https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb486

https://m.edsoo.ru/ff0d2a6¢c

bubmuoreka [JOK

21 ATOMHO-MOJIE 0€ yYeHHE
TOMHOTMOJIEKYIpHo® yretH https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTABA BEIIECTB.
22 Xummueckas popmyrna. BareHTHOCTD brbmmorexa [OK
pMyJ8. https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHX JICMECHTOB
OTHOcUTENbHAS aTOMHAs Macca. bubmmoreka [{OK
23
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
24 MaccoBas 10J1s1 XUMHYECKOTO bubmmoreka [{OK
3JIEMEHTA B COCTUMHEHNUN https://m.edsoo.ru/ff0d350c
o5 KonunuectBo Bemecrra. MoJib. bu6moreka [IOK
Momnspras macca https://m.edsoo.ru/ff0d5230
26 DOu3nvecKrue U XUMUYECKHE SIBICHUSI. bu6moreka [IOK
XuMuUecKasi peakius https://m.edsoo.ru/ff0d37fa
97 [Ipu3Haku 1 ycioBUs MPOTEKaAHUS bubnuoreka [IOK
XUMHUYECKUX PEaKIni https://m.edsoo.ru/ff0d3al6
28 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [JOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
29 BEIIIECTBA 10 YPABHCHHUAM XUMHUYECKUX bubmmorexa [JOK
B . P https://m.edsoo.ru/ff0d5708
peakmuit
Knaccudukanus XuMUIecKuX peakiuii
30 (coenMHEHMS, PA3JIOKEHUS bubmorexa HOK
8 > P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
31 sHIMKIIoneaucT. O600IIeHNE 1 bubmmorexa [JOK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
32 KonTtposneHas padota Ne2 o teme bubnuoreka [IOK



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

«BerecTBa U XUMUYECKUE PEAKLIUID)

https://m.edsoo.ru/ff0d4290

Bo3ayx — cmech razos. Cocras

bubmmoreka [{OK

33 o3ayxa. Kucimopon — sneme
BO3YXa. RUCTOPOR HeMert I https://m.edsoo.ru/ff0d448e
npocroe BeiecTBo. O30H
duznyeckre 1 XUMHUUECKHE CBOMICTBA
34 KHCIIOpoJia (peaKIuy OKUCICHUS bubmorexa HOK
p p ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 00 oxcuaax
CriocoObl notyueHust KUCIopoia B
35 J1a00paTOPHUH U IIPOMBIILIEHHOCTH bubmiorexa HOK
patop P ’ https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TenoBoit 3¢ ekt xumuueckoin
36 peaKkuuu, MOHSITHE O bu6moreka [IOK
TEPMOXHUMHUYECKOM YPABHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHUUECKHUX PEAKITUIX
Tommmso (HedThb, Yroiab U METAH).
37 3ar HSHGI-EI/Ie(l];OS a a, CII0COOBI zzro bubmorexa OK
p yxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTrueckast pabota Ne 3 o Teme
38 «ITonmydyenne u coOnpanue KUCIOpoaa bubmorexa LHOK
yi N p poaa, https://m.edsoo.ru/ff0d4ae2
H3y4YEHHUE €ro CBOMCTBY
39 Bogopoa — snemeHT u ipocToe bubmuoreka [JOK
BeniecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
40 du3nYeCKre U XMMUYECKUE CBOMCTBA bubnuoreka [JOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
41 IToHsITHE O KUCIIOTAX U COJIAX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
42 CriocoOslI motyueHust BOAOPOIa B bubnunoreka [JOK

nabopaTopuu

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0

[Ipaktuyeckas padora Ne 4 o reme

bubmuoreka [JOK

43 «[Tomyyenne u cobupanme BogoOpoaa,
7 . P AoPoa https://m.edsoo.ru/ff0d4f42
M3Yy4YEHUE €ro CBOMCTBY
44 MomnsipHblii 00bEM Ta30B. 3aKOH bubnuorexa [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciienns o0b€Ma, KOJIMYECTBa
45 BEIEeCTBA ra3a 1o ero H3BECTHOM bubmiorexa HOK
. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILlECTBA WIH 00BEMY
Brruucienus 0065MOB ra3oB 10
46 ABHEHHIO PeaKI[HM Ha OCHOBE 3aKOHa bubmorexa HOK
P .. P . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILIIEHUI ra30B
47 du3nvecKkrue U XMMHUYECKHE CBOMCTBA bu6moreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
48 CoctaB ocHoBanui. [ToHsTHe 00 bubmuorexa [JOK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
DIEeKTPOOTPUIIATEIIHLHOCTH ATOMOB
bu6mmoreka [IOK
49 XUMHYECKUX DJIEMEHTOB/
. https://m.edsoo.ru/00adaab8
Bcepoccuiickas mpoBepodHas paboTa
Bona kak pactBopurens. HaceimeHnHbie
50 M HEHACKIIIIEHHBIE pacTBOPLL. MaccoBas bubmorexa LOK
Hl P prl- https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PACTBOPE
[IpakTnueckas paborta Ne 5 mo Teme
51 «IIpuroroBnenue pacTBOpPOB ¢ bubnunoreka [JOK
onpeaeEHHON MacCOBOM 0ei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEUIECTBA»
59 KonTponpHas padota Ne3 o teme bubnuoreka [IOK
«Kucnopoxa. Bompopoa. Boga» https://m.edsoo.ru/ff0d6342
53 Oxcuppl: cocTaB, KiaccupuKanus, bu6mmoreka [JOK



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e

[Tosydyenune u XMMHUYECKUE CBOMCTBA

bubmmoreka [{OK

54 clIo , OCHO am@doTe
KHCIIOTHBIX, OCHOBHEIX H aM(OTCPHEIX https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHwusI: cOCTaB, KaccuuKaIms, bubmmoreka [{OK
55
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
56 [Tony4yeHne n XUMHUYECKHE CBONCTBA bubnuorexa [JOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
57 Kucnotsr: cocras, knaccudukanms, bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
58 [TonyyeHne n XUMHUYECKUE CBONCTBA bubnuoreka [IOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Comu (cpenHue): HOMEHKIIATypa,
59 CHOCOéBII) nl:m )CHI/IH XHMHchpKHe bubamorera LOK
N v ’ https://m.edso0.ru/00ad9474
CBOICTBa
[IpakTrueckas padota Ne 6. Permenue
SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnuoreka [JOK
60
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
61 I'eneTnueckas cBs3b MEXKY KllacCaMu bubnuoreka [JOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
bubnuoreka [JOK
62 0606 i
ODIHCHHE H CHCTCMATHIAIA SHAHIHA https://m.edsoo.ru/00ad9cb2
63 OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE bubnunoreka [JOK
peakuuu https://m.edsoo.ru/00adb076
64 OKucauTen U BOCCTAHOBUTEIIH bubmmorexa [JOK
https://m.edsoo.ru/00adb076
65 KonTtposneHas padota Ne4 o teme bubnuoreka [IOK
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"OCHOBHBIE KJIACCHI HEOPTaHUUYECKUX

https://m.edsoo.ru/00ad9ela

coequueHui"
66 PesepBHeIit ypok. O600IICHNE 1 1 bubnuorexa [JOK
CHCTeMaTH3aIus 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepBHeIit ypok. O600IICHNE 1 1 bubnuorexa [JOK
CHCTeMaTH3alus 3HaHUI https://m.edsoo.ru/00ad9cb?2
68 PesepBHblit ypok. O60011IeHNE U 1 bubnuorexa [JOK
CHCTEeMaTH3aIus 3HaHUIH https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTnueckue op
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnuorexa [JOK
XUMHUYECKUX AemeHToB /1. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOWCTB XUMHUYECKUX DJIEMEHTOB 1 bubmorexa TOK

. https://m.edso0.ru/00adb6b6
TIEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuoreka [JOK
HEOpPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunn xXuMuueckoil CBSI3U U THIIEI 1 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel o teme

5 «IToBTOpEHue U yriyOneHne 3HaHUI 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca

5 Knaccudukanus XuMuaeckux 1 bubnunoreka [JOK
peakuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM

7 eakiuu. [IoHSITHE 0 TOMOTCHHBIX U 1 bubmmorexa [JOK
peariu. https://m.edsoo.ru/00adbe9a
Te€TEPOre€HHBIX PEAKIIHIX
[ToHATHE O XUMUYECKOM PABHOBECHHU.

bu6mmoreka [JOK
8 @akTOpbl, BIUSAIOIINE HA CKOPOCTh 1

XHUMHUYECKOU pPCaKun U MOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHUYCCKOT'O paBHOBCCHUS

OKHCIIMTEIFHO-BOCCTAHOBUTEIBHBIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPONUTHYECKON
10 muccoranuu. CHibHBIE U cl1a0bie bubnmorexa LHOK
’ https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 MoHHbIe ypaBHEHNA PEAKIIUN bubmmorexa [IOK
M peakdl https://m.edsoo.ru/00add448
XUMHYECKUE CBOMCTBA KUCIOT U
12 OCHOBAHHUI B CBETE IIpeACTaBICHUI bubmmorexa [TOK
pv https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIMTUYECKON JUCCOIHAITIT
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MIpEeNCTaBIEHUN 00 bubmmorexa [OK
bedl . https://m.edsoo.ru/00add8h2
ANEKTPOJUTUUECKON JUCCOIHAITIT
14 ITousarue o ruapoanse coaen bubmmorexa [OK
P https://m.edso0.ru/00add9d4
15 O06o00meHe U CHCTEMAaTH3aITHS bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTueckas padota Ne 1.
16 «Perienne sxcriepuMEHTAIILHBIX Eubmorexa HOK
p https://m.edsoo.ru/00addbfa
3a1a4uy
KounTtponsnas pabora No2 no teme
17 «DIEKTPOIUTHYECKAS TUCCOIIMALINS Bubmorexa OK
p A HHATHA. https://m.edsoo.ru/00addecO
XHUMHYECKHE PEAKIIUU B PACTBOPAXY
OO0111ast XapaKTEpPUCTHKA FaJIOTEHOB.
18 XI/I];/[-II/ILIGCIS/IG CBl(D)I\/'ICTBa Ha IIpUMepe bubmnorexa [IOK
p p https://m.edsoo.ru/00addfe2
xJiopa
19 Xnoposogopoa. CossiHast KMCIOTA, bubnuoreka [IOK
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XUMUYECKUE CBOMCTBA, MOTYUYCHHE,

https://m.edsoo.ru/00ade104

pUMEHEHHE
[Ipaktuyeckas padora Ne 2 o reme
20 «[lomyyenne conTHON KUCIIOTHI, brbmmorexa [OK
N . https://m.edsoo0.ru/00ade348
U3y4YeHUE €€ CBOMCTBY
Brraucnenus o ypaBHEHUSIM
21 XMUMHUYECKUX PEaKLUi, eCIU OJUH U3 brbmmorexa [OK
https://m.edsoo0.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6mrast xapaKTepUCTUKA DJIEMEHTOB bubnuoreka [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPHI.
23 Haxoxnenue cepbl U €€ coeTMHEHUN bu6moreka [IOK
B Npupoie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo10pO, CTPOCHHE, bubnuoreka [JOK
(bu3UYecKre U XUMUYECKUE CBONCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
25 (br3uYecKre U XUMUYECKHUE CBOMCTBA, bubmorexa HOK
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PeaKIInu, JIeKaIIHIe B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MOJYYEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIlel Cpeibl COeAMHEHUSIMHU
cepbl
97 Brrunciienue MaccoBoit 10JIM BbIXO/a bubmuoreka [JOK
MIPOAYKTA PEaKLUU https://m.edsoo.ru/00adec8a
28 OO11ast XxapaKTepUCTUKA HJIEMEHTOB bubnuoreka [IOK
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VA-rpynisl. A30T, paclipocTpaHeHHE
B IIpHUpoJe, pu3ndecKue u
XMMUYECKHE CBOMCTBA

https://m.edsoo.ru/00adeea6

AmMHEaK, ero pu3nIecKue u

29 XUMUYECKHUE CBOMCTBA, MOTYyYCHUE U brbmmorexa [OK
’ v https://m.edso0.ru/00adf004
MIPUMCHCHHE
[IpaxTueckas padota Ne 3 o Teme
30 «[TonyueHrne aMMuaKa, U3yudeHUE ero bubmorexa HOK
i YA https://m.eds00.ru/00adf180
CBOWCTB»

31 A3oTHas KucnoTa, e€ pusndeckue u bubmuorexa [JOK
XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHMEe HUTPATOB M COJICH
aMMOHMSI B KQ4eCTBE MUHEPATHHBIX

32 oOpenuil. Xumuueckoe bubnmorexa [JOK
YAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIECH Cpe/Ibl
COCIIMHEHUSIMH a30Ta
®ocdop. Okenn pochopa u

33 (boc:li))o pHa;I KI/ICHJ'I((l))Ta (b(bI/II)SI/I(‘I\giKI/Ie u bubmmorexa [JOK

P o https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOMCTBA, MOTyYCHHE
Hcnonws3oBanue docdaToB B

34 KaueCcTBE MUHEPAIbHBIX YI0OpEHUH. bubnuoreka [JOK
3arpsi3HEeHUE IPUPOAHON Cpebl https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHUe B

35 npu z e gmﬂzecxie U XUMUYECKHUE bubmmorexa [JOK

p P He https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxcuppl yriaepoaa, ux pusudeckue u bubnunoreka [JOK

XHMHUYECKHE CBOMCTRA.

https://m.edsoo.ru/00adfebe
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DKosorndyeckue npoOiIeMsl,
CBsI3aHHBIE C OKCHJIOM yriepoaa (1V)

37 VYroJibHast KUCOTA U €€ COJn brbmmorexa LOK
https://m.edsoo.ru/00ae006¢c
[Ipaktuyeckas padora Ne 4 o reme

38 "[lonydeHue yriekucioro rasa. bubnuorexa [JOK
KauectBennas peaxius Ha kapOOHaT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHauanbHBIEC TOHATHS 00
39 OpPraHMYECKHUX BEIECTBAX KAK O bubmmorexa [TOK
p https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoia
bu6moreka [IOK
40 Kpemuwuii u ero coetnHeHHS
p a https://m.edso00.ru/00ae080a
[Ipaktrueckas padota Ne 5. Permenue

A1 AKCIEPUMEHTAIBHBIX 337]a4 110 TEME bubnuoreka [IOK
«BaxHelmue HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCITMHEHUS»

KontponpHas padota Ne3 mo teme
. bu6mmoreka [JOK
42 «Baxueime HeMeTauIbl U UX
https://m.edsoo.ru/00ae0el8
COCJTMHEHUS»
OO6mast XxapaKTepUCTHKAa XUMHUUYECKHUX
3JIEMEHTOB — METaJJIOB.

43 Meramnyeckas CBSI3b U bubmuoreka [JOK
METaJUIMYeCKasl KpUCTaUTMYEeCKast https://m.edsoo.ru/00ae103e
pemérka. Gu3nYecKre CBOMCTBA
METaJJIOB
XUMHUYECKUE CBOMCTBA METAIIIIOB.

N bubnmuoreka [JOK

44 DNEKTPOXUMHUYECKUN Psifl

HaHpH)KeHI/Iﬁ METAJIJIOB

https://m.edsoo.ru/00ael156
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O0m1re cnocoObl MOTyYeHUs
metaoB. CriaBel. Beruucienus no

45 YPaBHEHUSIM XUMUYECKHUX PEAKIUH, brbmmorexa LOK
https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJICPKHUT
MIPUMECH
46 [TonsiTHE O KOPPO3UH METAIIIOB brbamorexa [OK
https://m.edsoo.ru/00ae1278
bubmmoreka [{OK
47 [enourbre MeTaMIL https://m.edsoo.ru/00ael4b2
48 OKcHIBI ¥ THAPOKCUIBI HATPUS U bubmuorexa [JOK
KaJus https://m.edsoo.ru/00ael4b2
49 [Ileno4yHO3EMENBHBIE METAIIIIBI — bubnuoreka [IOK
KaJIBIIUN ¥ MarHui https://m.edso0.ru/00ael15e8
50 Baxneiiinme coequHEHNS KaJIbIIU bubmmorexa [OK
https://m.edsoo.ru/00ael5e8
51 O06o01enre 1 cucTeMaTru3arus
3HaAHUH
52 JKEcTKOoCTh BOABI M CIIOCOOBI €& bubnuoreka [JOK
yCTpaHEHUsI https://m.edsoo.ru/00ae1886
[IpakTuueckast pabota Ne 6 o Teme
53 "YKEcTKOCTh BOABI 1 METOIBI €6 Eubmorexa HOK
" https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
54 N — bubnuoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOICTBA OKCHIA U bubnuoreka [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keeso bubnmuoreka [JOK

https://m.edsoo.ru/00aeld86
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Oxcupl, TUAPOKCHIBI U COJIU JKEJIe3a

bubmuoreka [JOK

> (1) u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O06001IeHne U cUCTEMaTH3AIUS
3HaAHUHN
[Ipaktuyeckas padora Ne 7. Pemmenue
JKCIIEpUMEHTAJIBHBIX 3a/a4 110 TEME bubnuorexa [JOK
59 .
«BaxHenme MeTaJuTbl U UX https://m.edso0.ru/00ae3de8
COEIMHEHUS»
Brruucnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CITN OJIUH U3
60 peareHToB JaH B U30BITKE WU bubnuoreka [IOK
COIEPKUT IpUMecH. Beruucienus https://m.edso0.ru/00ae1750
MacCOBOM JIOJIM BBIXOJa TIPOIYKTA
peakuuu
61 O060011eHre U cucTeMaTu3alus
3HaHUH
KonTtponbHas padota Ned4 o teme
62 «Baxnelimue MeTauIbl 1 UX
COEIMHEHUS
BemiectBa u matepuasl B bubnuoreka [JOK
63 .
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNUE bubnnoreka [JOK
OKpYXarollen cpebl https://m.edsoo.ru/00ae4270
65 PoJsib XxuMuu B perieHuu bubnunoreka [JOK
9KOJIOTUYECKUX MPOoOIieM https://m.edso0.ru/00ae4270
66 PezepBHblit ypok. O0oO1IEHNE U bubnuoreka [IOK
cucTeMaTu3alus 3HaHuH https://m.edso0.ru/00ae0d0a
67 PezepBHblit ypok. O00O1IEHNE U bubnuoreka [IOK
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CUCTEMAaTU3alus 3HaHUI

https://m.edsoo.ru/00adb33c

68

PesepBHriit ypok. O600mIeHNE 1
CHCTEMAaTH3aIN 3HAHUH

bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb2
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