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HHOACHUTEJBHASA 3AIINCKA

[IporpammMa TI0O XUMHUHM Ha YPOBHE OCHOBHOTO 00mero oOpa3oBaHUs
COCTaBliecHa Ha OCHOBe TpeOOBaHUN K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTenbHOM MPOrpaMMbl OCHOBHOT'O OOIIIET0 00pa30BaHUs, IPEICTaBICHHbIX
B ®I'OC OO0, a Takke Ha ocHOBe (denepanbHO pabouel MPOrpaMMeI
BOCITUTAHUA M C YI€TOM KOHIICTIIIUH TIPETIOIaBaHms yUeOHOTO TpeaMeTa « XUMUs)
B 00pa3oBarenbHbIX opranu3anusx Poccuiickoit denepanmu.

[Ipu WM3yyeHUH XMMHUU HA YPOBHE OCHOBHOTO 00IIero oOpa30BaHUs BaXKHOE
3HauYEHUE MPUOOPEH TaKue 1eJIH, KaK:

- (opMHpOBaHNE HMHTEILIEKTYalbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEIbHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIIKUMCS YCIOBUAM KU3HU;

- HANpaBJICHHOCTh OOyYEeHHMs] Ha CHCTEMAaTHYeCKOEe MPHOOIIECHUE
00y4arommxcsi K CaMOCTOSTEIbHOM IO3HABATEIbHOU MACSTEILHOCTH, HAyYHBIM
METOJIlaM TO3HaHUs, (POPMUPYIOIIMM MOTHBAIMIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUWY;

- oOecrieueHue YCIIOBUH, CIIOCOOCTBYIOLIUX PUOOPETEHUIO
oOy4yarolMMUCS  ONbITa  Pa3HOOOpPa3HOM  JAESATENBHOCTH,  TMO3HAHUS U
CaMOIIO3HAHUS, KIIOUEBBIX HAaBBIKOB (KJIIOYEBBIX KOMIIETEHIMI), HWMEIOIINX
YHHUBEPCATHLHOE 3HAYCHUE JIJISI pA3IUYHBIX BUJIOB I€ATEIHLHOCTH;

- dbopmupoBanre o00meld (QYHKIIMOHATIBHOW W E€CTECTBEHHO-HAYyYHOUH
IrPaMOTHOCTH, B TOM UHCJE€ YMEHHA OOBSICHATH U OLEHWUBATH SIBJICHUSA
OKpY>KaIOIlIEr0 MHpa, UCIOJIb3Yysl 3HAHUS U OIBIT, MOJIyYEHHBIE MPH HU3yYECHUH
XUMHH, TPUMEHATh UX MpPH pEHIeHUH NpoOsieM B TOBCEIHEBHOM >KU3HU U
TPYZIOBOU JIEATEIBHOCTH;

- (¢opMupoBaHre y OOyYarOIIMXCS TYMAaHUCTUYECKUX OTHOLIEHUH,
NOHUMAaHUSl LEHHOCTH XUMHUYECKUX 3HAHMM I BBIPAOOTKH HKOJIOTHYECKU
[eJIeCO00pa3HOro TMOBEJEHUS B OBITY W TPYIOBOM JEATETBHOCTH B LEJAX
COXpaHEHMs CBOETO 310POBbS U OKPY’KAIOLIEH IPUPOSHOMN CPEBI;

- pa3BUTHE MOTHUBALIUU K 00YUEHHIO, CTIOCOOHOCTEN K CAMOKOHTPOJIIO U
CaMOBOCIIUTAHWIO Ha OCHOBE YCBOCHHS OOIIECUEIIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpOGWISI U HANPABICHHOCTH JajbHEUIIETO
oOy4eHwusI.

OOmmiee 4YKMCIO YacoB, OTBEACHHBIX JIJISI W3YYCHUS XUMHUH Ha YpPOBHE
OCHOBHOTO 00111ero oopasoBanusi, cocraBisier 144 vaca: B 8 kiacce — 72 4aca (2
yaca B HeJleli0), B 9 kitacce — 72 yaca (2 yaca B HEJIEIIIO).



COIEPKXAHUE OBYYEHUA

8 KIIACC IlepBoHaya/ibHbIe XUMHYECKHE TIOHATHS

[Ipenmer xumuun. Ponp XMMuK B KU3HU 4Y€JIOBEKA. XHMHUS B CUCTEME HayK.
Tena wm BemectBa. Du3znueckue CBOWCTBA BEHIECTB. ATPETaTHOE COCTOSIHHE
BelecTB. [loHsATHE O MeTongax Mo3HaHMS B XUMHH. UHCThIE BEIIECTBA U CMECH.
CnocoObI pazaeneHust cMeceil.

ATOMBI ¥ MOJEKYIbl. XHUMHUYECKHE 3JIEMEHThl. CHMBOJIBI XUMHUYECKHUX
sneMeHTOB. [IpocThie U CloKHbBIE BellleCTBA. ATOMHO-MOJEKYISIPHOE YUCHHE.

Xumuueckas popmyra. BareHTHOCTh aTOMOB XMMUYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTEIbHAs aToOMHasi Macca. OTHOCUTENIbHAs
MOJIEKYJIsipHas Macca. MaccoBast 107151 XUMHUYECKOT0 2JIEMEHTA B COSIUHECHUH.

KonunuectBo BemectBa. Monb. MonsipHas macca. B3anmocBs3p KOJIMUECTBA,
MacCchl W 4YHUCIA CTPYKTYpHBIX e€JIuHHUIl BemiecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTUHEHUH.

@u3N4eCKUe U XUMUYECKUE SIBICHUS. XUMUYECKash PEaklus U €€ MpU3HAKHU.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XUMHUYEeCKHe ypaBHeHus. Kiaccuduxanuys
XUMUYECKUX PEAKINI (COeMHEHUS, PA3IOKEHUS, 3aMEILIEHUs, OOMEHA).

Xumuueckuii IKCnepumMenm: 3HAKOMCTBO C XHMHMYECKOM MHOCYIOH,
npaBuIaMH paboTHI B 1abOpaTOpUU U

npuémMamu oOpalleHus: ¢ J1abopaTopHbIM 00OPYAOBaHUEM, U3YUCHUE U OINKCAHUE
(u3NuecKuX CBOMCTB 00pa3loB HEOPraHMYECKUX BEILIECTB, HaOJOJIEHUE
dbus3nyeckux (IUIaBJICHUE BOCKa, TasHUE JIbJla, pacTUpPaHHE caxapa B CTYIIKE,
KUTICHWE W KOHACHCAIMS BOJABI) U XUMHUYECKUX (TOpPEHHE CBEYM, MPOKAIMBAHUE
METHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJa ¢ KUCIOTON) sIBJICHUM, HAOII0CHUE U
OTNMCaHUE TPU3HAKOB MPOTEKAHUS XMMHUYECKHX PEaKIUi (pas3ioKeHHe caxapa,
B3aMMOJIECTBHE CEPHOM KHUCJIOTHI C XJOPUIAOM Oapusi, pa3ioxkeHUe THIPOKCUAA
meau (1) mpu HarpeBanuu, B3aMMOAEHCTBHE keie3a ¢ pactBopoM coiu meau (1),
M3y4EHUE CIOCOOOB pa3JieJIeHUs] CMECEW: C MOMOIIBI0 MarHuTa, (UILTPOBAHUE,
BBITIApUBaHUE, TUCTUIUIAIUS, XpoMaTorpadus, MpoBeICHUE OUYUCTKU MMOBaApPEHHOM
coiv, HAOJIOJEHWE W  ONHWCAHWE  PE3yJbTaTOB  MPOBEIACHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUsS MAacChl, CO3/IaHHE€ MOJENEeH MOJEKY
(I1apoCTeP>KHEBBIX ).
BaxHelue npeacTaBuTe M HCOPraHUYECKUX BeLIECTB

Bo3ayx — cmech razos. CoctaB Bo3ayxa. Kuciopon — 3/eMeHT U MpocToe
BelecTBO. HaxoxaeHue kuciopoaa B Mpupojae, (Ppu3nueckue U XUMHUYECKHE
cBoiictBa (peakmuu ropeHus). Oxcunwl. [lpumenenue xkucmopoma. CrocoOsI



HOJyYyeHUsl Kuciaopoja B J1abopaTopuud M HPOMbINUIEHHOCTH. Kpyrosopor
KucaopoJa B npupoje. O30H — aJyIoTpoIHas MoAu(pUKaLMs KUCIOPOaA.

TemnmoBoit 3¢h(}EeKT XUMHUYECKONW peaKInH, TEPMOXMMHUYECKHE YpaBHEHUS,
9K30- U SHAOTEPMUYECKHE peaKUMH. TOIUIMBO: Yrojlb M METaH. 3arps3HEHHE
BO3/yXa, YCUJIEHUE apHUKOBOTO 3P (eKTa, pa3pylIeHUEe 030HOBOTO CIIOA.

Bopopon — snmemenT u mpocroe BemecTtBo. Haxoxxknenue Bogopoaa B
npupone, (QuMUecKkue MW XUMHUYECKHE CBOWCTBA, MNPUMEHEHHE, CIIOCOOBI
nosrydeHus. Kuciaorsl u comnu.

MonsipHbIii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHUSIM.

Odusnyueckne CBOWCTBA BOIbl. Bojga kak pactBoputenb. PacTBOpEIL
HaceiieHHble 1 HEHACBIICHHBIE PACTBOPBI. PacTBOpUMOCTH BEILIECTB B BOJE.
MaccoBast 10Jis BEIIECTBA B pacTBOpe. XUMUYECKUE CBOMCTBA BOAbl. OCHOBaHUSI.
Ponp pactBOpOB B nprpoae U B KU3HMU YesNOBeKa. KpyroBopoT BOAbI B MPHUPOLE.
3arpsA3HeHne NpUPOAHBIX BOJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus Heopranmyeckux coeaunenuii. Oxcunbl. Knaccudukaims
OKCUJIOB:  cojieoOpa3zyroniue  (OCHOBHBIE, KHUCIOTHbIE, aM(OTEepHbIE) U
HecosneoOpasyromue. HomeHkiatypa okcuaoB. @DHU3MYECKHME M XUMHUYECKHE
CBOMCTBA OKCUIOB. [lonyueHnune okcuaos.

OcHoBanus. Knaccudukaiuss oOcHOBaHUW: WIENOYM W HEPACTBOPUMBIE
ocHoBaHus. Homenknatypa ocHoBaHuil. PHU3MYECKHME M XUMHUYECKHE CBOMCTBA
ocHoBaHuu. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccudukanusa kucnor. Homenknarypa kucinor. duszndeckue u
XMMHUYECKUE CBOWMCTBA KHUCIOT. Psan aktuBHOocTM MetasmioB H. H. bekerona.
[Tomy4yeHue KUCioT.

Conu. Homenknatypa cosneil. Pu3ndecKkue U XMMHYECKHUE CBOMCTBA COJIEH.
[Tonydenue coien.
I'eneTnueckas CBsI3b MEXKAY KJIaCCAaMU HEOPTAHUYECKUX COEAUHEHUMN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONPEICIICHUE COJICPIKAHUsI KUCIIOPO/ia B BO3yXe, MOIyUCHHUE,
coOupanue, pacno3HaBaHWE W W3YYEHHWE CBOWCTB KHCIOPOJa, HAOIIOACHUE
B3aUMOJICHCTBHUSl BEIIECTB C KHUCIOPOAOM M YCIIOBHSI BO3HUKHOBEHUS W
npeKpaiieHus TropeHust (Mmokapa), O3HAKOMJIEHHE ¢ oOpa3llaMu OKCHJIOB H
OMMCaHUE WX CBOWCTB, MOJIydeHHE, COOMpaHUE, paclo3HABaHUE W H3YUYCHHE
CBOMCTB Bomopozaa (ropeHue), BlaumojeicTBue Bomopoaa ¢ okcumom memu (1)
(BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPHAIIOB), HAOJIOICHHE OOpa3IoOB BEIISCTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBaHUE OCOOCHHOCTEH pacTBOPEHHUS BEIIECTB C



pPa3IMYHONM PAcCTBOPUMOCTBIO, TPUTOTOBJIEHUE PACTBOPOB C OMNPEAEIEHHOU
MacCOBOM JI0JIEN paCTBOPEHHOTO BEILIECTBA, B3aUMOAECHCTBUE BOABI C METAILIAMH
(HaTpueM KaJIbIIieM) (BO3MOXKHO HCIIOJIb30BaHUE

BUJICOMATEPUATIOB),  HUCCIEAOBaHHE  OOpa3llOB  HEOPraHWYECKUX  BEIIECTB
Pa3IMYHBIX KJIACCOB, HAOJIOIEHNE NU3MEHEHHSI OKPACKU MHIUKATOPOB B pacTBOpax
KUCJIOT W IIeiouel, uzydeHue B3zaumojaeictBus okcuna meau (1) ¢ pactBopom
CEpHON KHUCJOTBI, KHCIOT C METajUlaMHU, pEaKUWid HEWTpaau3aluu, MOJTyYCHHE
HEpPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO MeETajljla APYTMM U3 pacTBOpa
COJIM, DPEIIEHUE DSKCIEPUMEHTAIBHBIX 3a1ad N0 Teme «Baxuedmume Kiacchl
HEOPraHUYECKUX COCTUHECHUIN.

Iepnoauyeckuit 3akon u Ilepuoamyeckas cucTeMa XHMHYECKHX
iemenToB JI. WU. MengeneeBa. CrpoeHne aTomMoB. XHMHYECKAasl CBS3b.
OKHCINTEIBHO-BOCCTAHOBUTE/IbHbIC PEAKIMHU

[lepBple MONBITKM KJIaCCU(PUKAIUU XUMHUECKUX 3JIeMEHTOB. [loHsTHE O
IpynIax CXOJHBIX 3JEMEHTOB (IIEJIOYHBIE U IIEJIOYHO3EMENBHBIE METaJlIbI,
raJIOr€Hbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPbIE 00pa3y0T aM(POTEPHbIE OKCUIBI
U THUJIPOKCUJIBI.

Ilepnonnyeckuit 3akoH. [leproanueckas cucteMa XUMUYECKHUX DJIEMEHTOB /1.
N.  MengeneeBa.  Koporkonepuoanas W JJIMHHONEPUOJAHAs  (OPMBI
Ilepnoauueckoi cuctembl XumMuieckux 31nemMeHnToB /. . Menneneesa. [lepuonasr n
rpynnbl. @U3UYECKUI CMBICIT MTOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOJA U TPYIIIBI
JJIEMEHTA.

Crpoenne atromoB. CoctaB aToMHBIX saep. M3oromnbl. Dnektponsl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JI0YEK aToMOB MepBbIX 20 XMMHUYECKHMX  DJIEMEHTOB
ITepuognueckount cucremsl . M. MenneneeBa. XapaKTepuCTHKA XUMHUYECKOTO
3JIEMEHTA M0 ero noioxeHuro B [lepuoanyeckoit cucreme /1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUS paguyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB,
METAJNINYECKUX U HEMETAJUINYECKUX CBOMCTB IO IPYIIIIAM U IIEPUOJIAM.

3nauenue [leprnoanueckoro 3akoHa u Ilepruoanueckor CUCTEMbl XUMHYECKUX
JJIEMEHTOB Ui pa3BUTHUS Haykh U npaktuku. Jl. 1. MenneneeB — yuyéHbl u
rpakIaHUH.

Xumuueckass cBsi3zb. KoBasieHTHas (moyispHas W HENOJIAPHAs) CBSI3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBA3b.

Crenenb  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
ITponecchbl okuciieHHsI 1 BOCCTaHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm. W3y4eHHE OOpa3lOB BEILECTB METAUIOB U
HEMETAJUIOB, B3aUMOJICUCTBUE THAPOKCHIA IIMHKA C PAcTBOpPAaMH KHUCJIOT H



IIEJI0YEH, TPOBEACHUE OIbITOB, WUIIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakiuii (ropeHue, peakiuy pa3ioKeH!s, COSTUHECHHUS ).

Mexcnpeomemmnuwie ceasu

Peanuzanusi MeXNpeIMETHBIX CBS3€H INMpU HU3YYEHUM XHMHUU B 8 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIOJIb30BaHUE KaK OOINUX ©CTeCTBEHHO-HAYYHBIX
MOHATHUM, TaK U TMOHSITUH, SBIISIIOIIUXCS CUCTEMHBIMU JIJIsl OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmme ecTeCTBEHHO-HAYYHbBIE TMOHATHS: Hay4YHBIA (haKT, TUIIOTE3a, TEOPHS,
3aKOH, aHalIM3, CHHTE3, KiaccupuKkaius, IepUOJUYHOCTh, HaOIIOJACHUE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

®usuka: Marepusi, aroMm, OJIEKTPOH, MOPOTOH, HEUTPOH, HWOH, HYKIH],
M30TONBI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJICKTPUUECKUN 3apsiji, BEIIECTBO, TENO,
00bEM, arperaTHOE COCTOSIHHE BEIECTBa, a3, (U3NUYECKUE BEIUUYUHBI, ¢IIMHHIIBI
W3MEpPEHUs, KOCMOC, TTAHETHI, 3BE3/1bI, COJIHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, rugpocdepa, MUHEPAIIbI, TOPHBIE TTOPOIBI, MTOJIE3HBIC
HCKOIIA€MBbIE, TOTIJIMBO, BOJHBIE PECYPCHI.

9 KJTACC BemecTBo M XUMHYECKAS peaKIus

[Tepunoanyeckuii 3akoH. [lepuoanyeckas cucteMa XUMHUYECKUX 3JIeMEHTOB /1.
N. Menpeneea. CTtpoeHue aToMOB. 3aKOHOMEPHOCTM B HW3MEHECHHHM CBOWCTB
XUMHUYECKUX DJJIEMEHTOB TMEPBBIX TPEX TNEPUOMAOB, Kalus, Kaldblud M HUX
COCIMHCHUHW B COOTBETCTBHUM C TMOJIOKEHHEM JJEMEHTOB B lleproamueckou
CHUCTEME U CTPOECHHEM MX aTOMOB.

CtpoeHue BemiecTBa: BUAbI XUMHUYECKOW CBA3U. WMl KPUCTATUIMYECKHUX
PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUMA KPUCTAIMYECKON PEHIETKU U
BHJla XUMHYECKOU CBS3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPraHWYECKHX BEIIECTB. XHUMHUYECKUE
CBOMCTBa BEIIECTB, OTHOCSIIMUXCS K Pa3JIMYHBIM KjlaccaM HEOPraHWYeCKHUX
COCIMHCHUH, TeHETUYECKas CBSI3b HEOPTAaHNYECKUX BEIIIECTB.

Kiaccudukanust XuMu4ecKuxX peakiivii 1o pa3InyHbIM MpU3HaKaM (10 YUCTy
U COCTaBy YYacTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3(dexTy, 1o
M3MEHCHHIO CTEIICHEH OKHUCIICHUS XMMHUYSCKHX 3JIEMEHTOB, IO OOpaTUMOCTH, 110
YYaCTHIO KaTajln3aTopa). DK30- U IHAOTCPMHUUECKUE PEaAKIUU, TEPMOXUMUYECKUE
ypaBHEHUS.

[TonsiTue o ckopocTh XUMHUECKOW peakiuu. [lonsTHe 00 00paTUMBIX U
HEOOPATUMBIX XUMHUYCCKUX peakiusXx. [IoHATHE 0 TOMOTE€HHBIX M T'€TEPOTCHHBIX
peakuusx. [lonstue o karanuse. [lonaTue o xumuueckom paBHOBeCUU. DaAKTOPHI,



BJIMAIOIIME Ha CKOPOCTH XUMHYECKOMN p€akKiyn M IIOJIOKCHUE XHUMHUYCCKOI'O
PaBHOBCCHA.

OKHCIIUTETbHO-BOCCTAHOBUTENIBHBIE ~ PEAaKIUHU,  SJEKTPOHHBIA  OanaHc
OKHCIIUTEIBHO-BOCCTAHOBUTEILHOM peaKkuuu. CocraBnenue YpaBHEHHUI
OKHCIIUTEIIbHO-BOCCTAHOBUTEBHBIX ~ PEAaKUUMHA C  HMCIHOJIB30BAHUEM  METOAA
AJIIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTHYECKON TUCCOUUALUU. DIIEKTPOIUTHI U HEAJIEKTPOIHUTHI.
Katnonel, annonsl. MexaHu3M AMCCOLMALMHA BEUIECTB C PA3JIUYHBIMU BHUIAMH
XUMU4ecKoil cBsizu. CteneHs auccouuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakunu noHHOTO 0OMEHa. Y CIOBUSI MPOTEKAHUS PEAKIIU MOHHOTO OOMEHa,
IIOJHBIE W COKpalI€HHbIE HWOHHBIE YypaBHEHWs peakuuid. CBOWCTBAa KHUCIOT,
OCHOBaHMM W COJied B CBETe TMPEACTABICHUA 00 DIIEKTPOIUTHYECKOM
nucconnanyu. KauectBeHHble peakuny Ha MOHBL. [IoHATHE O TMAPOIN3E COJIEH.

Xumuueckuit IKcnepumenm:. O3HAKOMIICHUE C MOJEISAMU KPUCTAIIINYECKUX
pEmIETOK HEOPraHWYeCKHX BEHIECTB — METAUIOB M HeMeTaioB (rpadura u
anMmasza), CIOXKHBIX BELIECTB (XJIOpHJAa HATpHsl), HMCCIECIOBAaHUE 3aBUCUMOCTH
CKOpPOCTH XMMHYECKOM pEakIuu OT BO3JEUCTBUSA paA3IUYHBIX (PaKTOPOB,
UCCIIEOBAHUE DIIEKTPOIPOBOJHOCTH PACTBOPOB BELIECTB, IpOLEcCca IUCCOLUALINU
KHCIIOT, IIeJoueld W cojied (BO3MOXHO MCHOJb30BAHME BHUAECO MAaTEpPHANIOB),
MIPOBE/ICHHE OIBITOB, MILTIOCTPUPYIOIIUX TPU3HAKU NPOTEKAHUS PEAKIIUHA HOHHOTO
obmeHa (0Opa3oBaHHME OCajKa, BBIICIICHHE Ta3a, oOpa3oBaHUE BOJIbI), OMBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBl  OKUCIUTEIBbHO-BOCCTAHOBUTENBHBIX  pEaKLUN
(ropeHue, peakiu pas3ioXKEeHUs, COCAMHEHMs), pacllO3HaBaHUE HEOPraHUYECKUX
BELIECTB C IOMOIIBIO KAYECTBEHHBIX pPEaKUWid HAa HWOHBI, pPEIICHHE
AKCIIEPUMEHTAIIBHBIX 3a/1a4.

Hemeranbl U MX coeiMHEeHUA

OOmass xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (QU3MUYecKre CBOWCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XUMHYECKME CBOWCTBA Ha IIpUMEPE  XJIOpa
(B3aMoOJeHCTBHE € MeETaulaMH, HEeMEeTalulaMH, IeJo4yaMu). XJIOPOBOJIOPOI.
ConsiHast KHCIIOTa, XMMUYECKUE CBOWCTBA, MOJIydeHUE, NMpuMeHeHue. JleilcTBue
XJIOpa M XJOpPOBOJOPOJA Ha OpPraHM3M YeJoBeKa. BaxHeillune XJIOpuabl U KX
HaxO0XJICHUE B IIPUPOJIE.

O6mas xapakrepuctuka 371eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE cTeneHu okucieHus. CTpoeHue u (Pu3nyecKkue CBOMCTBA
MPOCTHIX BEILECTB — KUCIOPOAA U Cepbl. AJUIOTPOINHbIE MOAU(PUKAIIMKA KUCIOPOIa
U cepbl. XUMHUYECKUE CBOMCTBa cepbl. CepoBOIOpOM, CTpOeHUE, (pU3HUecKue H



XUMHUYECKHEe CBOMCTBA. OKCHIBI Cephbl KaK MPEIACTABUTENIN KUCIOTHBIX OKCHIIOB.
CepHas kucioTa, (u3WUECKHe W XWUMHUYECKHE CBOHCTBa (0o0muMe Kak
MPEACTaBUTENSI KJacca KHUCIOT H  crenuduyueckue). XUMUYECKHE PEaKIuH,
JeKalMe B OCHOBE MPOMBIIUICHHOTO CIOCO0a TMOJNyYeHHUsI CEpHOM KHCIIOTHI.
[Ipumenenue cepHoit kucioTel. Cov CEpHON KUCIOTHI, KAUECTBEHHAs PEaKIus Ha
cynbdar-uoH. HaxoxaeHue cepbl W €€ COSAMHEHHU B MpHpoOae. XUMHUYECKOE
3arpsiI3HCHUE OKPYXKAIOIIEH Cpellbl COCOWHEHUSMH Cephl (KHCIOTHBIC OXKIH,
3arps3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI €r0 IPEIOTBPAILICHHUS.

OOmiasi xapakTepucThka 31eMeHTOB VA-rpynmbl. OcoOEHHOCTH CTPOCHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUsS. A30T, paclpOCTpaHEHHE B MPHUPO/IE,
busnueckue u xumMuueckue ceorctra. Kpyrosopot azora B nmpupoje. AMMuUak, ero
bu3nueckrue 1 XUMUYECKHUE CBOMCTBA, MOJydeHHe U npuMeHeHne. Colu aMMOHUS,
X (HU3UYECKUE U XUMUYECKHE CBOMCTBA, MpuMeHeHne. KaduecTBeHHas peaknus Ha
MOHBI aMMOHUS. A30THas KUCJIOTa, €€ TMOodydeHue, (Pu3ndeckne W XUMHUYICCKUE
cBOMcTBa (00IIME Kak TWPEICTaBUTENd Kjacca KHCIOT U chenudpuiecKue).
Hcnonbp3oBaHne HUTPATOB M COJEM aMMOHHA B KayeCTBE MUHEPAIbHbBIX
ynoOpeHuii. XuMHUYeCKOoe 3arpsi3sHEHNE OKPYKAIOIIEH Cpellbl COSTUHEHUSIMH a30Ta
(KUCIIOTHBIE MJOXIU, 3arpsA3HECHHE BO31yXa, MOYBBI W BOJAOEMOB). Docdop,
ajutoTpornHeie Momudukanuu ¢Gocdopa, QuzNUecKre U XUMHUYECKHUE CBOMCTBA.
Oxkcun docdopa (V) u pochopras kuciora, GU3NIECKUE U XUMAYSCKUE CBONMCTRBA,
nosyaenue. McnonpzoBanue pocdaroB B kauecTBE MUHEPAIBHBIX YA0OPEHUH.

O6mas xapakrepuctuka 37JeMeHTOB |VA-rpynnsl. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHbIE  CTENEHHM  OKHUCJICHUS.  YTIEpPOJ,  aJUIOTPOIHBIC
MOJU(UKALIUMA, PACIPOCTPAHEHUE B TpHUpPoAE, (PU3NYECKUE U XUMHUUYECKUE
cBorictBa. Ancopomusi. Kpyrosopot yriaepona B npupoje. OKCuabl yriepoaa, ux
du3nUeckue W XWMHYECKHE CBOWCTBA, JCWCTBHME HA JKUBBIC OPTaHW3MBEI,
MOJIYYCHHE U TMPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMbI, CBSI3AHHBIE C OKCHIAOM
yraepoga (IV), rumoreza rino0adbHOTO TOTEIUICHUS KiIMMaTa, MapHUKOBBIMA
addekT. YroapHas KucioTa U €€ coiu, uxX (U3NYECKUe U XMMUYECKUE CBOWCTRA,
MoJIydeHHEe W TpuMeHeHue. KadecTBeHHass peakiuss Ha KapOOHaT-WOHEI.
Hcnonp3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIUICHHOCTH U CEIIbCKOM
XO351CTBE.

[lepBoHayanbHbIE MOHATHA 00 OPraHMYECKHUX BEILECTBAaX KaK O COCIUHEHMSIX
yraepona (MeTaH, 3TaH, 3TWIEH, alleTUJIEH, 3TAHOJ, TJIMLEPUH, YKCYCHAs KUCIIOTA).
[IpupoaHble HMCTOYHUKH YIJIEBOJOPOAOB (Yrojib, MNPUPOAHBIM Tra3, HEPTH),
OPOAYKTHl WX mepepaboTku (OEH3WH), UX POJib B OBITY W MPOMBIIIJIEHHOCTH.
[TonsiTie 0 OMONIOTUYECKN Ba)KHBIX BEILIECTBAX: KHUPaAX, OCNKax, yriIeBoJax — U Ux



poJin B KM3HM 4eJlOBeKa. MarepuanbHOE€ €QUHCTBO OPraHUYECKHX U
HEOPraHWYECKUX COCIUHEHUN.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHME CBOICTBa, TMOIy4YCHHE U
npumeHenne. CoenauHeHUs KpeMHUs B mpupone. OOmue mpenctaBieHus 00
okcuze kpemuus (IV) u xpemuHueBoit kucinorte. CUIMKAThl, X UCHOJIb30BAaHUE B
ObITY, B MPOMBILUIEHHOCTH. Ba)kHelIe CTpOUTEIbHbIE MaTEepHalbl: KEpamHKa,
CTEKJIO, IIEMEHT, 0eToH, kene300eToH. [Ipobrembl 0e30macHOr0 HMCIONIb30BAHUS
CTPOUTEJIBHBIX MAaTEPUAIIOB B IIOBCEIHEBHOMN KU3HU.

Xumuueckuii  IKCnepumMeHm: U3ydeHue o00pa3loB HEOPraHUYECKUX
BEILIECTB, CBOWCTB COJISTHOM KHUCJIOTBI, MPOBEJCHUE KAYECTBEHHBIX pEaKUUU Ha
XJIOPUI-WOHBI U HAONIOAEHUE MPU3HAKOB UX MPOTEKAHHUS, OMBITHI, OTPaKAIOIIUE
(u3nuecKkue U XMMHYECKHE CBOMCTBA TaJJOTEHOB M UX COEAMHEHHH (BO3MOXHO
UCIIOJIb30BAaHUE BHJIEOMATEpUANIOB), O3HAKOMJIEHHE C 00pa3llaMHu XJIOPUJIOB
(ra’oreHuz10B), O3HAKOMJIEHHE C 00pa3lamMu cepbl U €€ COETUHEHUSIMU (BO3MOYXKHO
HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), HAOIOJEHHE TIpoliecca OOyTJIMBaHUS caxapa
MOJI JIEVUCTBUEM KOHUECHTPUPOBAHHOW CEPHOW KHCIIOTHI, W3YYCHUE XHUMHUYECKUX
CBOMCTB pa30aBICHHON CEpHOM KUCIIOTHI, MPOBEJCHUE KaueCTBEHHON peakluu Ha
cyabhaTHOH U HaOJMIOJEHHE Tpu3HaKa €€ NPOTEeKaHus, O3HAKOMJICHHE C
(¢u3nueckuMu CBOMCTBaMHM a30Ta, (ocdopa W uX coequHeHUN (BO3MONKHO
WCIIOJIb30BAaHUE  BHJIEOMATEpHANIOB), oOpa3uaMu a30THBIX M (OCHOPHBIX
yloOpeHuil, moylyueHue, coOMpaHue, pacrno3HaBaHUE M H3YYEHHE CBOICTB
aMMHaKa, poBe/IeHNEe KaUeCTBEHHbIX PEeaKIMii Ha MOH aMMOHUS U (ocdaT-uOH U
M3y4YEHUE TMPU3HAKOB HX MPOTEKAHHUs, B3aUMOJECHCTBUE KOHIIEHTPUPOBAHHOM
a30THOM KHCIIOTBI C MeAbl0 (BO3MOXKHO HCIIOJIb30BAHUE BUIEOMATEPUAIIOB),
U3y4eHUE MOJeNe KPUCTAIMYECKUX PelETOK anmasza, rpadura, ¢ysiepeHa,
O3HAKOMJICHHE €  TPOLECCOM  aJacopOIMM  pPAacTBOPEHHBIX  BELIECTB
AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MpPOTMBOrasza, MojydeHue, coOMpaHue,
pacno3HaBaHME€ M  H3YyYEHHE CBOMCTB  YIVIEKMCJIOIO Trasa, [pOBEACHUE
KaueCTBCHHBIX PEaKIMil Ha KapOOHAT U CHJIMKAT-UOHBI M U3yUYCHUE TTPU3HAKOB UX
IIPOTEKaHUs, O3HAKOMIICHHE C NPOAYKUHUEH CHIMKATHOW HPOMBIIUIEHHOCTH,
pelieHre SKCIEePUMEHTANbHBIX 3a1ad Mo TeMme «Baxueilline HeMeTamibl U UX
COEIMHEHHUSI.

MeTa/luibl M KX COeTUHEHHS

OO6mrast XxapaKTepUCTUKA XUMUYECKUX IJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux mnosoxeHus B llepuonnueckor cucreme xumuueckux isnemMeHToB J[. W.
MenpneneeBa u crpoeHuss aToMoB. CTpoeHue mMetamioB. Mertaimnyeckasi CBA3b U
METAJUIMYECKAS. ~ KPUCTAJUIMYECKass  PEmETKA.  DIEKTPOXMMHUYECKUUA  psif



HaIpspDKeHU MeTauioB. u3znueckue U XUMUYECKUE CBOMCTBa MeTauioB. Oo1ue
CIIOCOOBI TOMy4YeHHs] MeTauioB. [loHSATHE O KOPpPO3WMM METaIOB, OCHOBHBIC
CoCcOOBl 3alUThl MX OT Koppo3uu. CmiaBbl (CTajb, YYTyH, IIOPATFOMHUHHIMA,
OpoH32a) U MX MPUMEHEHNE B OBITY ¥ TIPOMBIIINICHHOCTH.

[Ilenounbie METAIIBL: TOJOXKEHHUE B [leproanveckoil cucreMe XMMHUUYECKHUX
anemeHToB JI. 1. MenaeneeBa, CTpOCHUE UX aTOMOB, HAaXO0XXJAEHUE B IMPUPOJIE.
du3znyeckre U XMMUYECKUE CBOMCTBA (Ha mpumepe HaTpus U Kainusa). OKCuabl U
TUAPOKCUIL HATpusi W Kanus. [IpuMeHeHue WIEIOYHbIX METaUIOB U UX
COEIMHEHUM.

[[lenouyno3eMenbHbIE METAJUIbl MarHuid M KajJblUM: IIOJIO)KCHHE B
[Tepunoanueckoit cucreme xumuueckux anemeHTtoB Jl. M. MenaeneeBa, ctpoeHue
UX aTOMOB, HaXOXJAeHUE B Npupojie. Pu3nueckre 1 XMMUYECKUE CBOMCTBA MarHUs
U Kanblius. Baxueliine coenuMHEHUs Kaibldsd (OKCHI, THAPOKCHJ, COJIH).
XécTkocTh BOJBI U CITOCOOBI €€ YCTpaHEHHUS.

AJroMuHUN: TIo1okeHue B [leprnoandeckoil cucTeMe XUMMHUYECKUX 3JIEMEHTOB
. . MengeneeBa, CTpOCHUE aTOMa, HaXOXJIcHUE B mnpupoac. OU3NYECKHUE U
XUMUYECKUE CBOMCTBA altoMUHUA. AMGOTEpHBIE CBOMCTBA OKCHJA U THUAPOKCHUIA
AJTIOMUHMUSL.

Kenezo: nonmoxenue B Ileproanueckoi CUCTEME XUMUUYECKUX AJIeMEHTOB /1.
N. MenneneeBa, CTpOCHME aToMa, HaxOXKIeHHE B mpupone. Dusmyeckue u
XUMHYECKue CBOMCTRA xese3a. OKcuibl, THAPOKCHUIBI U coiu kene3a (1) u xenesa
(I11), wux cocraB, CBOWCTBA W TOJy4YCHUEC. XUMUUECKUI IKCHEPUMEHNL.
03HaKOMJICHHE ¢ oOpasaMy METaJIJIOB M CIUIABOB, MX (PU3MYECKUMH CBOMCTBAMH,
W3yUYCHHE PE3yJbTAaTOB KOPPO3UHM METAUIOB  (BO3MOXXHO  HMCIOJIb30BAHUE
BUJICOMATEPUAIIOB), OCOOEHHOCTEN B3aMMOJCHCTBUSI OKCHIA KaJbIUS U HATPUS C
BOJIOM (BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPHAJIOB), HMCCIICIOBAHUE CBOMWCTB
KECTKOM  BOJBI, IIpollecca TOPEHHUs JKejne3a B KUCIOpoAe (BO3MOKHO
WCTIOJB30BAaHME BUJIEOMATEPUATIOB), MPU3HAKOB MPOTEKAHUS Ka4eCTBEHHBIX
peakIuii Ha WOHBI: MarHus, KaJbIus, aJlOMUHUA, UHKA, xene3a (1) u xenesa
(1), memu (1), HaOmOACHWE W OMHMCAHHE MPOLECCOB OKPAIUBAHHS TUIAMCHU
MOHAMU HATPHs, KaJIus U KaJbIus (BO3MOXKHO HCIIOJIb30BaHUE BUIEOMATEPHAJIOB),
ucciaeoBaHue aM(OTEpHBIX CBOMCTB THUIPOKCHUIIA QIIOMHUHHS M THAPOKCHAA
IIMHKA, PEIICHUE IKCIIEPUMEHTAIIbHBIX 3a/1a4 10 TeMe «BakHeuIre MeTaibl U UX
COCJTMHECHUS.

XuMHS M OKPYKAIOLIAA cpelaa

BemectBa u marepuanbl B NOBCEIHEBHOM KHU3HM 4YeJlOBEKAa. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB M XMMUYECKHUX peakiuii B ObiTy. [lepBas momomb mpu
XUMUYECKUX 0KOrax U OTPaBIICHUSIX.



XUMHUECKOe 3arpsa3HEHHE OKpYKalolel cpensl (mpeaeibHas TOMyCTUMAast
KOHIIeHTpanus BemlecTs, Aanee — [1JIK). Ponb xuMuu B pemeHnn 3K0JIOTHIECKUX
npoOsem.

Xumuueckuii IKCnepumenm:

U3y4eHue o0pa3loB MaTEPUANIOB (CTEKIIO, CIIJIaBbl METAIIOB, OJTUMEPHBIE
MaTepualbl).

Mescnpeomemmunle ceazu

Peanuzanus MeXnpeaMeTHBIX CBS3€d NpH HU3YyYEHUHU XUMHUM B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIOJIb30BaHME KakK OOMMX eCTECTBEHHO-HAYYHBIX
MOHSATUH, TaK U TOHSATUHN, SBISIONIMXCS CUCTEMHBIMHU VISl OTIIEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OO1muMe ecTecCTBEHHO-HAy4YHbIE MOHATHS: Hay4yHbId (DaKT, TMIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHUHTE3, KiIaccuuKamus, TMEePHOAUYHOCTh, HAOIIOICHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, H3MEpPEHUE, MOJCINb, SBICHUE, MAPHUKOBBIMI
3¢ eKT, TEXHOIOTHS, MaTCPHAIIHI.

dusnuka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEWTPOH, WOH, HYKIHU],
U30TOMbBI, PATUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUECKHUN 3apsj]l, MPOBOJIHUKH,
MOJIYIPOBOJHUKH, JUDJIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEIO, OO0BEM,
arperaTHoe COCTOSIHHE BEIeCTBa, T'a3, paCTBOP, PACTBOPUMOCTD, KpUCTAIITUIECKAs
peméTKa, CruIaBbl, (U3MYECKHE BEIMYMHBI, CIUHUIBI M3MEPEHUS, KOCMUYECKOES
IPOCTPAHCTBO, IUIaHETHI, 3BE3/1b1, COJHIIE.

buonorusa: ¢orocuntes, avixanue, Ouochepa, 3KOCUCTEMA, MHUHEPATIbHBIE
yI0OpeHusi, MUKPOIJIEMEHThI, MAKPODJIEMEHTHI, TUTATEIbHBIC BEIIECTRA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE IOPO/IbI, TOJIE3HBIE
UCKOTIaeMbIe, TOTUIHMBO, BOJIHBIE pecypchl.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHA IIPOI'PAMMBLI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yJbTaTbl OCBOCHHUS IPOTpaMMbl OCHOBHOI'O  OOILEro
oOpa3oBaHMsI JOCTUTAIOTCS B XOJE€ OOy4eHHMs XMMHMHM B €IMHCTBE YYEOHOH H
BOCITUTATEIbHOM NEATEIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMU POCCUICKUMHU
COLIMOKYJIBTYPHBIMU M JTyXOBHO-HPaBCTBEHHBIMU LEHHOCTSMHU, IPUHATHIMH B
oOliecTBe MpaBUJIaMM M HOpMaMH IIOBEJIEHUS U CIOCOOCTBYIOT IpOIeccaM
CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLUAIIN3ALMNA O0yJarOIUXCSl.

JIM4HOCTHBIE ~ PE3yJbTAaThl  OTPAXKAIOT  TOTOBHOCTh  OOYyYarolIUXCs
PYKOBOJICTBOBATbCSl CUCTEMOW  IIO3UTHBHBIX ILIEHHOCTHBIX OpHUEHTAlMil WU
pacUIMpPEHHE ONBITA JEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTU:

1) nNaTpHOTHYECKOr0 BOCIHTAHMS. IICHHOCTHOIO  OTHOIICHHS K
OTEYECTBEHHOMY KYJBTYPHOMY, MCTOPUYECKOMY M HAyYHOMY HAaCIEIHIO,
NOHUMAaHUSl 3HAYCHUS XUMHUYECKONW HAayKd B >KU3HU COBPEMEHHOTO OOIIECTBa,
CITIOCOOHOCTH BJIAAECTh JOCTOBEPHOU MHGpOpPMAIME O TEPEIOBBIX TOCTHKECHUIX U
OTKPBITUSIX MUPOBOM M OTEYECTBEHHOW XMUMHH, 3aUHTEPECOBAHHOCTH B HAYYHBIX
3HaHUAX 00 YCTPOMCTBE MUpa M OOIIECTBA; 2) IPaKIAHCKOTO BOCTIMTAHUS

MPEJICTABICHUSI O COLMAJIbHBIX HOPMax M TMPAaBUJIAX MEKIMYHOCTHBIX
OTHOIIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATeIbCKOM, TBOPYECKOW W JOpPYrux  BUJAX
JeSITeIbHOCTH, TOTOBHOCTM K Pa3HOOOPAa3HON COBMECTHOM MAESITEIBHOCTH TMIPH
BBITIOJTHEHUM Y4Y€OHBIX, TO03HABATEIbHBIX 3aJlay, BBIMOJHEHUH XUMHUYECKUX
AKCIIEPUMEHTOB, CO3JaHUN YUEOHBIX ITPOCKTOB, CTPEMJICHUS! K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOINM B TIPOIIECCE OTOM y4eOHOW JESITENbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE TMOBEICHUE M IIOCTYNIKM CBOMX TOBApUIIEH C MO3ULIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUYETOM OCO3HAHUS MOCIEICTBUNA MOCTYIKOB,;
3) HEeHHOCTH HAYYHOTO0 MO3HAHMS. MHPOBO33PCHYCCKUE IMPEJACTABICHUS O
BEIIECTBE M XHMHUYECKOM PEaKUHUH, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKU W COCTABJISIOIIME OCHOBY IS ITOHMMAaHHS CYLIIHOCTH HAay4YHOU
KapTUHBl MHUpA, TMPEJACTABICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS
MPUPOJBI, B3aUMOCBS35X YEJOBEKAa C MNPUPOJHOM CpPENO, O pPOJIM XHWMHUHU B
MMO3HAHUM ATHX 3aKOHOMEPHOCTEH; ITO3HABATEIbHBIC MOTHBBI, HAIIPABJICHHBIE HA
MOJIy4EHUE HOBBIX 3HAHUM 10 XHWMHUH, HEOOXOAUMBIE HJii OOBSICHEHUS
HaOII0JaeMbIX TPOIIECCOB W SIBJICHUM, TO3HABaTEIbHOH, WHGOPMAIMOHHON W
YUTATEIBCKON KYJIBTYpbl, B TOM YHCJI€ HAaBBIKOB CaMOCTOSITEIbHOW pabOThI C



y4eOHBIMU TEKCTAMH, CIPABOYHOM JHUTEpPaTypOH, AOCTYHNHBIMH TEXHUYECKHUMHU
cpencTBaMu MH(OPMAIMOHHBIX TEXHOJIOTHI; UHTEpEeC K OOYUYEHHUIO M MO3HAHUIO,
J10003HATENBFHOCTD, TOTOBHOCTh M CIIOCOOHOCTh K CaMOOOPa30BaHMIO, MPOCKTHOM
U UCCIIEZ0BATEIBCKON MEATEIBHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBlIE€HHOCTH H
YpOBHSI 00y4Y€HHUS B JlaJbHEHIIIEM;

4) cdopMupoBaHHs KYJbTYPbI 3I0POBbSI. OCO3HAHWE IICHHOCTH >KHU3HH,
OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 3JI0POBbIO, YCTAHOBKH Ha 3J0pOBBIN 00pa3
’KWU3HHU, OCO3HAHUE TOCIICICTBUI U HEPUATHE BPEIHBIX MPUBBLIUEK (YIOTpeOICHUS
QIKOTOJIs, HApPKOTHKOB, KYypEHHUS), HEOOXOJUMOCTH COOJIONCHUS TIPABHII
0€30MacHOCTH TPU OOpAIICHUH ¢ XUMHUYECKUMH BEIIECTBAMH B OBITY U peabHOU
KHU3HH, 5) TPYIAOBOro BOCHHMTAHHUS: HHTEPEC K IMPAKTUUYCCKOMY H3YUCHHUIO
npodeccuit U Tpylna pa3IM4YHOrO pOJia, YBAKEHHE K TPyAy M pe3ylbTaTraM
TPYAOBOM JEATEIbHOCTH, B TOM YHUCJIE HAa OCHOBE MNPUMEHEHUSA NPEAMETHBIX
3HAHUM 1O XUMHUHM, OCO3HAHHBIA BBIOOP HMHAMBUAYAJIbHOM TPAECKTOPHUU
IPOJOJDKEHUs 00pa30BaHUsl ¢ YYETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K
XUMHUH, OOIIECTBEHHBIX VHTEPECOB u noTpeOHOCTEM, YCIIEIIHON
npodeCCUOHAIBHOW ~ JIESITEIBHOCTH W Pa3BUTUS  HEOOXOAUMBIX  YMEHUH,
TOTOBHOCTH aJalTHPOBATBhCS B MPOQPECCHOHAIBHON cpeje; 6) IKOJOrH4ecKoro
BOCIHHMTAHMS: DKOJIOTHYECKH II€J€CO00pa3HOE OTHOIICHHE K TPHUPOJE Kak
UCTOYHUKY U3HU Ha 3eMJIe, OCHOBE €¢ CYIIECTBOBAaHMS, NOHUMAHUE LIEHHOCTH
310poBOrO W Oe3omacHOro oOpasza >KU3HU, OTBETCTBEHHOE OTHOIICHUE K
COOCTBEHHOMY (DU3UYECKOMY M TICHXUYECKOMY 3/I0POBBIO, OCO3HAHHE IIEHHOCTU
coOJI0/IeHUs MPaBUJI 0€30T1aCHOTO MOBEEHUS MPU PaboTe C BEIIECTBAMH, a TAKKE
B CUTYyallUsIX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIOJIEH; CIOCOOHOCTH MPUMEHSITh
3HAHMS, MOJy4aeMble MPU M3YUYEHUHU XUMUH, ISl PEUICHHS 3a7ay, CBSI3aHHBIX C
OKPYKAIOIIEW MPUPOAHOM CPEIOW, JISI TOBBIIMICHUS YPOBHS SKOJOTHYECKOU
KyJbTYPBI, OCO3HAHUA TJI100aJTFHOTO XapaKTepa SKOJOTUYECKUX TPOOIeM U myTen
HX PEUICHHS TOCPEACTBOM METOJIOB XUMHH, SKOJIOTUYECKOTO MBIIUICHUS, YMEHUS
PYKOBOJICTBOBAaTbCA MM B ITO3HABATEIBHOM, KOMMYHUKATUBHOM W COLMAJIBHOMN
MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeTtanmpeaMETHBIX PE3YJbTATOB BBIACIAIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHPOBO33PEHHS OOIEHAyYHBIE TMOHATHA (3aKOH, TEOpus,
MIPUHITUT, TUIIOTE3a, (PAKT, CUCTEMA, TPOIIECC, PKCIIEPUMEHT U JPYToe€.), KOTOphIE
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax M TMO3BOJSIOT Ha
OCHOBE 3HaHUW W3 ATUX NPEAMETOB (HOPMUPOBATH MPEACTABICHUE O IETOCTHOM
HAay4YHOW KapTUHE MUPA, U YHUBEPCAIbHBIE yueOHbIE eUCTBUs (IT03HABATEIbHbIC,



KOMMYHHMKAaTUBHBIE, PETYJSITUBHBIC), KOTOphIE OOecCreuynBaroT (HOPMUPOBAHKE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IIJIAHUPOBAHHMIO U OCYIIECTBIICHHIO Y4EOHOM
JIESITEAbHOCTH.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE yueOHbIe 1eiicTBus ba3oBbie

JOornyecKue JecTBuA:

YMEHMSI HCMOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUS MNPU OCBOCHUM
3HAHUW: PACKPBIBATh CMBIC] XUMHUUYECKUX TOHATHM (BBIAEIATh MX XapaKTEepPHBIC
MPU3HAKK, YCTAHABJIMBATHh B3aMMOCBS3b C JPYTMMH MOHSTHUSIMH), UCIOIb30BaTh
MOHATHUS I OOBSICHEHUS OTIEIbHBIX ()aKTOB U SIBJICHUH, BHIOUPATh OCHOBAHUS U
KpUTEPUU ISl KJIACCU(PHUKAIIMU XMUMHUYECKHX BEIIECTB M XUMHYECKUX PEaKIIHi,
yCTaHABJIMBaTh MPHUUYUHHO-CIICJICTBEHHBIC CBS3M MEXKIYy OOBCKTaMH H3yUCHHS,
CTPOUTH JIOTMUECKUE PACCYKICHUS (MHIYKTUBHBIC, JEAYKTUBHBIC, IO aHAJIOTHH),
JeNaTh BBIBOJABI M 3aKIIOYCHHS; YMEHHE MPHUMEHSTh B IMPOLECCE MNO3HAHUSA
NOHATHS (IIPEAMETHBIE U METaNpPEIMETHBIC), CHMBOJIMYECKHE (3HAKOBBIC) MOCIIH,
UCIIOJIb3YEeMbIe B XUMHH, MPEOOPa30BBIBATH IITUPOKO IIPUMEHSEMBbIE B XHUMHH
MOJIEIbHBIE MPE/ICTABICHUS — XUMUUECKUN 3HAK (CUMBOJ 2JIEMEHTA), XUMUUYECKast
dbopmylia W ypaBHEHHE XHUMHUYECKOW pEaKIUU — TMPU PEIICHUH Yy4eOHO-
ITO3HABATEJILHBIX 3aJ1a4, C YYETOM ATUX MOJIEIBHBIX MPEIACTABICHUN BBISBIATH U
XapaKTepHU30BaTh CYIIECTBEHHBIEC MPU3HAKH U3yYaeMbIX OOBEKTOB — XHUMHYECKHUX
BEILIECTB U XUMHUYECKUX PEAKIIUM, BBISBISATH OOIIME 3aKOHOMEPHOCTH, TPUYHMHHO-
CJICICTBEHHBIC CBSI3U Y MPOTUBOPEYMS B U3y4AEMbIX ITPOLIECCAX U SIBJICHUSX.

ba3zoBble ucciaeaoBarebCKue 1eiCTBUA:

YMEHHME MCIIOJIb30BATh [OCTABJIEHHBIE BOIPOCHI B KA4E€CTBE HWHCTPYMEHTA
MO3HAHUS, a TaKX€ B KauyeCTBE OCHOBBI sl (OPMUPOBAHUSI TUIOTE3bI IO
MPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYXKJICHUHN; MPUOOPETEHUE OMbITA IO
IUITAHUPOBAHUIO, OPraHU3alMd W IIPOBEICHUIO YUYECHUYECKUX OSKCIIEPUMEHTOB,
yMeHue HaOI0aTh 3a XOJOM MPOlecca, CaMOCTOSATEIBLHO MPOTHO3UPOBATH €T0
pe3yabTar, popMyaupoBaTh 0000IIEHUS U BEIBOBI 1O PE3yJIbTaTaM MPOBEAEHHOTO
OTbITa, HMCCJIEAOBAHUSA, COCTABJIATH OTUET O MpojenaHHON pabore. PaGora ¢
uHpopMaLHei:

yMEHUE BBIOWpPATh, AHAJIU3UPOBATH M HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (hOPM TPEACTABICHUS, TTOJy4aeMYIO0 U3 Pa3HBIX UCTOYHUKOB
(HaydHO-TIOMYJISIpHAsl  JIUTEpaTypa XHUMHYECKOrO COJEpKaHHs, CIHPaBOYHBIC
mocoOus, pecypcel VHTepHeTa), KPUTHYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHUE MPUMEHATH Pa3IMYHBIE METOJIBI M 3alpOChl MPHU MOUCKE U OTOOpE
nH(OpMAIIMU U COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOJUMBIX ISl BBITIOJIHCHUS
y4eOHBIX U MO3HABATEIbHBIX 3aJlay OMpPEAENEHHOTO TUMA, IPUOOPETEHUE OIbITa B



0o0JlaCTH  UCMOJIb30BaHUSI  HMH(POPMAIMOHHO-KOMMYHHMKATUBHBIX ~ TEXHOJIOTHA,
OBJIQJICHUE KYJIbTYPOIl aKTUBHOI'O MCIIOJIb30BAHUS PA3JIMYHBIX OUCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTHUMANIbHYIO QOpMY IpeaCcTaBiIeHUs HHDOpPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 3a/ladyd  HECJIOKHBIMU CXEMaMH, JharpamMmamu,
apyrumu  GopmamMu Tpadukd U UX KOMOMHAIMSIMU; YMEHHE HCIOJIb30BaTh U
aHAJIM3UpOBaTh B Ipollecce Y4YeOHOM U HCCIEAOBATENIbCKON NEATeIbHOCTH
MH(GOPMALIMIO O BIUSHUU MPOMBIIINIEHHOCTH, CEIbCKOTO XO3sIICTBa U TpaHCIopTa
Ha COCTOSIHHE OKPY’KaIOIIEeH MPUPOTHOM CpeIbl.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHBIC y4eOHbIE JeHCTBUS:

YMEHHS 3a/laBaTh BOMOpPOCHl (B XoAe Auanora U (WId) JUCKYCCHHU) TIO
CylIecTBY  oOcyxaaemMoil  Tembl, (OpMYyIUpPOBaTH CBOM  IPEIJIOKECHHUS
OTHOCUTEJIBHO BBINOJHEHUS IPEVIOKEHHOW 3a7a4yd; yMEHHUS IIPEACTABIATH
[OJIyYCHHBIE  pE3yJIbTaThl IO3HABATEIBHOW JIEATEIIBHOCTH B  YCTHBIX H
MMCbMEHHBIX  TEKCTaX; JIeJaTh MPE3CHTAlMI0 PE3YJbTATOB  BBIITOJIHEHHUS
XUMUYECKOTO JKCIEpUMEHTa (J1a00paTOpHOTO OIbITa, JabopaTopHOM padOThI MO
UCCIIEJJOBAaHUIO CBOMCTB BELIECTB, YYEOHOrO IMPOEKTA); YMEHHUS Yy4eOHOTo
COTPYJHMYECTBA CO CBEPCTHHMKAMU B COBMECTHOM IIO3HABATEIILHOM W
MCCJIEI0BATENbCKON JI€ATEIbHOCTH MpPU PEIICHHH BO3HUKAIOIIMX MpOOJieM Ha
OCHOBE y4€Ta OOIIMX MHTEPECOB M COIIACOBaHUA MO3ULIUM (0OCYyXeHUs, OOMEH
MHEHUSMH, «MO3TOBBIE€ IITYpPMbD», KOOpPAMHALMUS COBMECTHBIX JIEWCTBHIA,
OTpe/ieNIeHUEe KPUTEPHEB 10 OLIEHKE KauecTBa BHIMOJIHEHHON paboThl U ApyTHE).

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIC 1eiiCTBUSA:

YMEHHUE CaMOCTOSITENIBHO ONPENEATh LENU JEATEIbHOCTH, IUIAHWPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPHU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JesATEeIbHOCTh, BBIOUpaTh Hanbosee 3P(GEeKTUBHBIE CIIOCOOBI PEIICHUS YYEOHBIX U
MO3HABATENIbHBIX 337a4, CAMOCTOSITENIbHO COCTaBISATh WJIM KOPPEKTUPOBATH
IPEJIOKEHHBIA  QITOPUTM  JEUCTBUM NPU BBINOJHEHUHU 33JaHUM C Y4ETOM
MOJIyYeHUs] HOBBIX 3HAHUW 00 M3y4yaeMbIX OOBEKTAaX — BEIIECTBAX M PEaKUHusX,
OLICHHBATh COOTBETCTBUE MOJYYEHHOTO pe3yibTaTa 3asiBICHHOW €M, YMEHHE
HCIIOJIb30BaTh U AHAIIM3UPOBATh KOHTEKCTHI, PEJIAraeMbl€ B YCIOBUU 33IaHUN.

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOEHHUIO 0053aTE€IbHOTO
coliepKaHUs, YCTAaHOBJIEHHOTO JaHHOW (emepanbHO paboueld mMporpammoi,
BBIJICTISIIOT: OCBOEHHBIE OOYYalOUIMMUCS Hay4YHbIC 3HAHUSA, YMEHHS M CIOCOOBI
neucTBuil, cnenuduueckue IS NpeaMeTHOM oOjactu  «XUMUs», BHUIIbI
NEATEIbHOCTH MO  MOJYYEHUIO HOBOTO  3HAHWS, €ro HMHTEepIpeTaluu,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMUHBIX YUYEOHBIX U HOBBIX CUTYyaIIHSIX.



K xoniy oOyuenus B 8 kijiacce npeaMeTHble pe3ysibTaTbl Ha 0a30BOM YPOBHE
JOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

* PACKPBIBATh CMBICI OCHOBHBIX XHMHMUYECKHX IOHSATHIA: aTOM, MOJIEKYJa,
XUMHAYECKUN DIJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(oHOpOAHAS M HEOJHOPOHAS ), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca,
MaccoBas 051 XUMUYECKOTO 3JIEMEHTA B COEIMHEHUH, MOJISIPHBIA O0BEM,
OKCHJI, KHMCJIOTa, OCHOBAaHHE, COJb, JJIEKTPOOTPULATEIBHOCTb, CTEIIEHb
OKHUCJICHUSI, XUMHUUYECKasi peakius, Kiaccudukanus peakiuui: peakiuu
COCAMHEHUS, PEaKUUU PAa3JIOKEHUs, PEAKIUU 3aMEUICHUs, PEaKIuu
o0OMEHa, K30~ U 3HJIOTEPMHUYECKHE PEAKIINH, TEIJIOBOU 3(PPeKT peakuuu,
AIpO aTroMma, JJIEKTPOHHBI CJIOW aroma, aTOMHas OpOUTalb, paguyc
aToMa, XMMUYECKasl CBsA3b, MOJISIPHASI U HEMOJIIpHAs KOBAJIEHTHAs CBSA3b,
MOHHAsl CBS3b, MOH, KaTUOH, aHMOH, PAacTBOp, MaccoBas J0Jid BeEIleCTBa
(TIpolieHTHAsl KOHIICHTpAIs1) B pacTBOPE;

* WUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XHMHYECKHMX IIOHATUH U
IPUMEHSATH 3T IIOHATHS IIPY ONMCAHUM BEIIECTB U UX IIPEBPAILCHHI;

* UCIIOJIB30BaTh XUMUYECKYIO CUMBOJIMKY JUIsl COCTaBJIEHUS! (POPMYJT BEIIECTB
Y YPAaBHEHHUN XUMUYECKUX PEAKIIHM;

* ONIPENIENATh BAJIEHTHOCTh ATOMOB AJIEMEHTOB B OWMHApHBIX COEIUHEHUSIX,
CTENEHb  OKHUCIEHUS  BJEMEHTOB B  OWHApHBIX  COEAMHEHUSX,
MPUHAAJIEKHOCTh BEIIECTB K OMNPEIEIEHHOMY KJIACCy COEIMHEHUU IO
¢opMmynaMm, BHJI XHMHUYECKOM CBA3M (KOBaJE€HTHas M HWOHHAas) B
HEOPraHUYECKUX COECUHEHUSX;

- packpeiBaTh cMbich Ilepuomnueckoro 3akona J[I. WM. Menaeneena:
JEMOHCTPUPOBATh IMOHUMAHUE IIEPUOJMYECKON 3aBHCHMOCTU CBOWCTB
XUMHUYECKUX IEMEHTOB OT MX NOJIoKeHUs B Ileproaudeckoil cucreme,
3aKOHOB  COXpPAaHEHHsS  MacChl  BEILECTB, IIOCTOSHCTBA  COCTaBa,
ATOMHOMOJIEKYJISIPHOTO YU€HHUsI, 3aKOHa ABOTaJIpo;

- OTIMCHIBATh W XapakTepus3oBaTh TaOnuuHyio (opmy Ilepuonnueckoit
CUCTEMbl XHMMHUYECKHX OJJIEMEHTOB: pa3iMyaTh MOHATUS «TJaBHas
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maneie u
00JbIIME TEPHOAbl, COOTHOCUTH OO0O3HAYEHMs, KOTOpPbIE HMEIOTCS B
tabiaune «llepuognyeckas cucTeMa XUMHYecKuXx diemeHToB J[. .
MenneneeBa» ¢ YHUCIOBBIMM XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, o0llee YUCIIO 3JIEKTPOHOB
Y pacnpeereHue UX Mo 3JEKTPOHHBIM CIIOSIM);



* KTacCU(UIMPOBATh XUMHUYECKHE D3JIEMEHTBI, HEOPraHWYEeCKHUE BEIIEeCTBa,
XMMUAYECKHE peaKuuu (10 YUCIy U COCTaBYy YYACTBYIOIIHUX B PEAKIMU
BEIIECTB, [0 TEIIIOBOMY 3D PexTy);

- XapaKTepu3oBaTh (OMHUCHIBATh) OOIIME XWMHUYECKHE CBOMCTBA BEIECTB
Pa3UYHBIX KJIACCOB, MOATBEPXKIas OMHUCAHUE PUMEPAMU MOJIEKYJISIPHBIX
ypaBHEHHI COOTBETCTBYIOIINX XUMUYECKIX PEaKIINK;

* IPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOT'O
COCTaBa, BO3MOXKHOCTH TMPOTEKAHUS XHUMHYECKHUX TIPEBpalllCHUHA B
Pa3UYHBIX YCIOBUSAX;

* BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMMHUYECKOTO 3JeMEeHTa Mo (opMmyse COeTUHEHMUS,
MacCcoOBYIO JIOJIIO BEIlECTBA B pacTBOpPE, NPOBOAUTH pacu€rbl IO
YPaBHEHHUIO XUMUYECKON PEaKIIHH;

* IPUMEHSTH OCHOBHBIC OTEPAIMHA MBICIUTEIIBHON JESTENHbHOCTA — aHAIU3 U
CHUHTE3, CpaBHEHHE, OOOOIIeHHEe, CHUCTeMaTH3alllio, KiacCcu(uKaIuio,
BBISIBIICHUE TMPUIMHHO-CIEACTBEHHBIX CBS3€H — ISl M3YYCHHS CBOMCTB
BCIIECTB M XHMHYECKHUX pEaKIMi, EeCTECCTBEHHO-HAyYHBIC METOJIbI
MO3HAHUSA — HAONIOJCHHE, W3MEpPEHHEe, MOJICIUPOBAHUE, JKCIEPUMEHT
(peanbHBII U MBICJICHHBIN);

- CJIIOBATh MPAaBHUJIaM TMOJIH30BAHUS XUMHUYECKON MOCYI0M U J1abopaTOPHBIM
o0opynoBaHueM, a TakKe IMpaBujaM oOpamieHusi C BEIIECTBAMHU B
COOTBETCTBUM C MHCTPYKIHMSIMH TIO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMUYECKUX ONBITOB MO TMOJYYEHHUIO W COOUPAHMIO Ta3000pa3HbIX
BEIIECTB (BOJOPOJa U KHUCIOPOJa), MPUTOTOBJICHUIO PACTBOPOB C
ONPEAECIEHHON MACCOBOW J0JIEM PaCTBOPEHHOIO BEILIECTBA, IJIAHUPOBATH
U TIPOBOJUTH XMMHUYECKHE IKCIIEPUMEHTHI TI0 PAaCIIO3HABAaHUIO PACTBOPOB
1IeJI0YE U KHUCIOT C MOMOIIbI0 MHAMKATOPOB (JTakmyc, (eHondraienH,
METWJIOpPAHX U APyTrue).

K xonity oOydenus B 9 kijiacce mpeMeTHbIE Pe3yJIbTaThl Ha 0a30BOM YPOBHE

JOJHKHBI OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIUXCS YMEHHIA:

* PACKPBIBAaTh CMBICII OCHOBHBIX XUMHUYECKUX TOHATHUNA: XUMHYECKHUI
AJIEMEHT, aTOM, MOJIeKyJla, WOH, KaTWOH, aHWOH, MPOCTOE BEIIECTBO,
CIIO)KHOE BEIIECTBO, BAJICHTHOCTh, AJICKTPOOTPHIIATEIHLHOCTh, CTETCHb
OKHUCJICHUS, XUMUYCCKasl PEaKIusl, XUMUIECKasl CBS3b, TCINIOBOH A (deKT
peakinuu, MOJb, MOJSPHBIA  00BEM,  pacTBOpP,  DJIEKTPOJIUTHI,
HEDIJICKTPOJUTHI, JJICKTPOIUTHUECKAST JTUCCOIUAIUS, PEAKIMH HOHHOTO
oOMeHa, KaTaluM3aTop, XHMHYECKOE paBHOBecHe, oOOpaTUMble H



HeoOpaTUMble peaklUU, OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIUH,
OKHCIIUTENIb,  BOCCTAHOBUTEIb, OKHUCIEHHE W  BOCCTaHOBJICHUE,
ajmoTponus, aMmpOTepHOCTh, XUMUYECKasi CBs3b (KOBAJICHTHAs, MOHHAs,
MEeTaJJInYecKasl), KpUCTAUIMYECKass pemerka, KOppo3us METaJlIoB,
CIUIaBbl, CKOPOCTh XMUMHYECKOW pEeaKUWH, MPEAeIbHO JOIyCTUMas
koHnenTpanus [1JIK BemiecTna;

* WUTIOCTPUPOBATh  B3aMMOCBSA3b OCHOBHBIX XUMUYECKUX TIOHSATUA U
MIPUMEHSThH 3TU OHSATHUS MPU OMKUCAHUU BEUIECTB U X MPEBPAILICHUII;

* UCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JUIsl COCTaBJICHUS! (POPMYJIT BEIIECTB
Y YPABHEHHUN XUMUYECKHUX PEAKIINM;

* OIIPENCIISITh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COCAMHEHUAX PpA3IUYHOTO COCTaBa, IPUHAJIEKHOCTh BEIIECTB K
onpenen€éHHOMY KJacCy CO€IMHEHHW 1o (opmyiaM, BHA XHUMHYECKOU
CBsI3U (KOBAJCHTHAs, WOHHAS, METAJUIMYECKasl) B HEOPraHUYECKUX
COCIMHEHMUSIX, 3apsij MOHA M0 XUMUYECKOU (hopmyJsie, XapakTep Cpeibl B
BOJHBIX PACTBOPAX HEOPTraHWYECKUX COCIUHEHUH, THUIl KPUCTATUIMYECKON
PELIETKA KOHKPETHOI'O BEILECTBA;

- packpeiBaTh cMmbIca llepuommnueckoro 3akona JI. . Menneneesa u
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIUCHIBATH U XapaKTepU30BaTh
Tabnuunyto popmy Ileproguyeckoid CUCTEMbl XUMHYECKUX AJIEMEHTOB:
paznuyaTh TOHATUS «rJaBHas noArpynna (A-rpynma)» U «moOoyHas
noarpymnmna (b-rpymnma)», manble u OONbIINE TEPUOMABI, COOTHOCHTH
0003HAYCHUs, KOTOpPhIE MMEITCS B IEPUOJUYCSCKOW Tabiuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMH  CTPOCHUSI  aTOMOB  XUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsia sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpenesnieHe WX 10 DJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTU B U3MEHEHUHU CBOMCTB 3JIEMEHTOB M UX COCIUHEHUHN B
npejenax MajblX IEPUOJIOB U TJIaBHBIX MOATPYMN C YYETOM CTPOCHUS UX
aTOMOB;

« KJTacCU(UIIMPOBATh XWMUUYECKHE JIJIEMEHTHI, HEOPTraHWYECKHUE BEIECTBA,
XUMUYECKHE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOUIMX B PEaKIUuu
BEILIECTB, MO TEIIOBOMY 3(P(DEKTy, MO0 U3MEHEHUIO CTEICHEW OKHUCIICHUS
XUMHYECKUX IJIEMEHTOB);

« XapaKTepu30BaTh (OMHUCHIBATh) OOIKUE U CcHeUuPUUIECKue XUMHUYECKHUE
CBOMCTBAa TIPOCTBHIX U CJOXKHBIX BEIIECTB, MOATBEPXKAasl OIMHCaHUE
MpUMEpaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKHUX PEaKIINM;



* COCTABJISATh  YPaBHEHUs  DJIEKTPOJUTHUYECKOW  JUCCOLMALMM  KHUCJIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHHUS PEAKLIUI HOHHOTO
oOMeHa, ypaBHEHMS pEakiui, MOATBEPKIAIOIMIUX CYIIECTBOBAHUE
TEHETUYECKOU CBSI3M MEX/Y BEIIECTBAMU PA3JIUYHBIX KIIACCOB;

* pacKpbhIBaTh  CYIIHOCTh  OKHCJIMTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKIIHA
MOCPEACTBOM COCTaBIICHUS SJIEKTPOHHOTO OajaHca STUX PeaKIuii;

* IPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHS,
BO3MOXKHOCTH TIPOTCKaHUS XUMHYECKHX IMPEBPAIEHU B Pa3IUIHBIX
YCIIOBUSIX;

* BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO [IOJIF0 XHMHYECKOTO 3JEMEHTa Mo (opMyle COEAUHEHUS,
MacCcoOBYIO [IOJIIO BEILlECTBAa B pacTBOpPE, NPOBOAUTH pacu€rbl IO
YPaBHEHHUIO XUMHUYECKON PEaKIIHH;

« COOJIIO/IAaTh MpaBUJIa MOJIb30BAHUS XUMUYECKON MOCYI0i U J1abopaTOpHBIM
o0opynoBaHMEM, a TakkKe IpaBuia OOpallleHUs C BEIIECTBAMU B
COOTBETCTBUM C HWHCTPYKIHUSMH IO BBIMIOJHEHUIO J1a00paTOPHBIX
XUMUYECKUX ONBITOB MO TMOJYYEHHUIO W COOMPAHHMIO Ta3000pa3HbIX
BEIIECTB (AaMMHUAKa U YIJIEKUCIIOrO rasa);

* IPOBOJIUTH PEAKIIUU, TOATBEPKIAIOIINE KAYECTBEHHBIN COCTaB Pa3IMYHbIX
BEIIECTB: PACMO3HABaTh OMBITHBIM IMYyTEM XJIOPHA-, OPOMHI-, MOAMI-,
kapOoHart-, docdar-, cunmkar-, cyiabdar-, THAPOKCUI-UOHBI, KATHOHBI
aMMOHHS M HMOHBl M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIECTB;

* IPUMEHATh OCHOBHBIC OTICPAIIMHA MBICTUTEIIBHON JACATENHPHOCTA — aHAIU3 U
CUHTE3, CpaBHEHHE, O0O00O0IleHHe, CUCTEMATH3allI0, BBISBICHUE
MPUIMHHO-CJICJACTBEHHBIX CBSI3eH — JIJI1 M3YyYCHHUS CBOWMCTB BEIIECTB U
XUMHUUYECKUX PEaKIUi, eCTECTBEHHO-HAyYHbIC METOJbI IIO3HAHUS —
HAOJIFO/ICHUE, M3MEpPEHUE, MOJACIUPOBAHUE, DKCIICPUMCEHT (pCabHBIA H
MBICJICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE 8 KJIACC

KoauuecTBO 4acoB

Ne HaumenoBanue pa3aesios u DJIeKTpOHHbIe (LM (POBbIe)
n/m | TeM NpPorpamMmbl Bcero Kontponuere HpakTuieckne o0pa3oBaTejibHbIE PeCYpPChI
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Pasznea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA
Xumusi — BaxkHasg o00JacTh
€CTCCTBO3HAHUA u 5 BubanoTeka HOK

11 NPAKTHYECKOH  IeATETBHOCTH > https://m.edsoo.ru/7f41837c
yeJioBeKa
BemtectBa 1 xumudeckue bubnunoreka LIOK

12 peaxkiuu 15 1 https://m.edsoo.ru/7f41837c

Htoro no paznemny 20

Pa3nes 2. BaikHelilme npeacTaBuTe Il HEOPraHUYeCKUX BelllecTB
Boznyx. Kucnopon. Ilousarue o6 bubmuoreka [IOK

2.1 OKCHJaX 6 https://m.edsoo.ru/7f41837c
Bonopon.Ilonstue o kucnorax u bubmuorexa [IOK

2.2 COJISIX 8 1 https://m.edsoo.ru/7f41837c
Boga. PactBopsl. [lonsitue 06 bubmuorexa [IOK

2.3 OCHOBaHUX 5 1 1 https://m.edsoo.ru/7f41837c
OcHOBHbIE KJIACCBI bubnuoteka [JOK

2.4 HEOPraHUYECKUX COCIUHEHUN 11 1 1 https://m.edso00.ru/7f41837c

Hroro no paszneny 30
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Pa3zgea 3. [lepuognueckuii 3axon u [lepuogudeckas cucrema xummuueckux 3jaemMenToB /. U. MengeneeBa. CTpoenune aToMOB.

Xumunueckas cBsizb. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE Pe€akuu

[Tepuoanueckuit 3aKOH u
[Tepuoauueckas cucTeMa Bu6mmorexa [IOK
31 XUMHYECKUX djemenTos [l . ! https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMHUYeCKas CBA3b.
bubnunoreka LIOK
3.2 OxpcrmTensHo 12 1 https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJILHBIC peaKHI/II/I
bubnunoreka LIOK
Wroro no paseny 19 https://m.eds00.ru/7f41837c
bubnuoreka [{OK
PesepsHoe Bpemst 7 https://m.eds00.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10
TPOTPAMME 12 4
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9 KIIACC

KosnuuyectBo 1yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/n NpOrpaMMbI Beero Koutpoabubie | [lpakruueckue | o0pazoBaTeJbHbIE
padoThI padoTshI pecypchl

Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
[ToBTOpenue u yriyOneHne 3HaHUH OCHOBHBIX Bbu6mmoteka [JOK

1.1 5 1 https:
pazziesnoB Kypca 8§ kjiacca ttps://m.edsoo.ru/7f41a636
OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX bubmmoreka [JOK

12 peakuii 4 https://m.edsoo.ru/7f41a636
DIIEKTPOTUTHYECKAs JUCCOIHAITHSI. bubnnorexa [JOK

13 8 1 1 https://m.edsoo.ru/7f
XUMHUYECKUE PEAKIIUU B PACTBOPAX ttps://m.edsoo.ru/7f41a636

Hroro no pazneny 17

Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
OO0m1as XxapakKTepUCTUKa XUMHUUECKUX bubnnorexa [JOK

2.1 aneMeHToB VIIA-rpynmsl. ["anorenst 4 1 https://m.edsoo.ru/7f41a636
OOmiast  XapakTepUCTHKA  XUMHYECKUX

22 anemenToB VIA-rpymmer. Cepa u  eé 6 Bu6moreka [IOK
COCTHHEHHS https://m.edso00.ru/7f41a636
Ob6mas XapaKTepUCTHKa XUMHYECKHX

23 sneMenToB VA-rpynmbsl. A3or, Gocdop U ux 7 1 Bubmiorexa TIOK
COSIMHEHHS https://m.edso00.ru/7f41a636
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OO0mass  xapakTepuUCTUKa  XUMHYECKHX

2.4 sonementoB  IVA-rpynnel.  Yriepox u 8 Bu6morexa [HOK
KPEMHWIT H MX COE/THHEHHUS https://m.edso00.ru/7f41a636
Hroro mo pazueny 25
Pa3zgen 3. MeTa/IbI M BX COeTUHEHU S
. bubnnorexa [JOK
31 Obmme cBoiCTBa METAILIOB 4 https://m.eds00.ru/7f41a636
5 bubnunoreka LIOK
3.2 Baxueiimme MeTauibl U KX COCTUHCHUS 16 hitps://m.eds00.ru/7f41a636
Htoro no paznemny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
bubnmorexa LIOK
4.1 BemectBa u Marepransl B )KM3HU 4EJIOBEKA 3 https://m.eds00.ru/7f41a636
Hroro no pazneny 10
bubmmoteka IIOK
Peseperoe Bpema ! https://m.eds00.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 72
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INOYPOYHOE IIVTAHUPOBAHUE 8 KJIACC

KoaudecTBO 4acoB

DJIeKTpoHHbIe U pPOBbIE

No JlaTa oOpasoBaTebHbIE
/i Tema ypoka Beero Kourpoubnubie | IIpakTuyeckue usyuennss | PeCYPCh
padoThI padoThI
IIpenmer xumuu. Posib XuMHM B KM3HU bubnuorexa [JOK
1 yesjoBeKka. Tera 1 BemecTsa 1 https://m.edsoo.ru/ff0d210c
bu6mmoreka [IOK
2 [TonsiTre 0 MeTOAAaX MO3HAHUS B XUMUU 1 htps://m.edso00.ru/ffod227e
[IpakTudeckas padora Ne 1 «IIpasmia
3 paboThl B m1abopaTopuu U MPUEMBI L Bu6moreka [JOK
oOpalleHus ¢ 1ab0PaTOPHBIM https://m.edso0.ru/ff0d23dc
000py/I0BaHUEMY
YucTteie BemecTBa U cMecH. CriocoOb! bu6nmoreka [JOK
4 pa3aeneHus cMecen 1 https://m.edsoo.ru/ff0d26ca
[TpakTuueckast pabota Ne 2 «Paznenenue
5 cMecel (Ha MPUMEPE OYUCTKH 1 bubsmorexa LIOK
MOBAPEHHOI COMH)» https://m.edsoo.ru/ff0d28c8
bu6mmoreka [IOK
6 ATOMBI H MOTEKYIbI 1 https://m.edsoo.ru/ff0d2a6c
XuMHU4decKue 3J1eMEHTHI. 3HaK! bubmuorexa [JOK
/ (CUMBOJIBI) XUMHUYECKUX JIEMEHTOB 1 https://m.edsoo.ru/ff0d2be8
bu6mmorexa [IOK
8 IIpocTEIe 1 CIIOXKHEIE BEECTBA 1 https://m.edsoo.ru/ffod2a6c
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bu6mmoreka [IOK

9 ATOMHO-MOTEKYTIIPHOE yHeHHe https://m.eds0o.ru/ff0d2d50
3aKOH TMOCTOSIHCTBA COCTaBa BEILECTB.

10 Xumunueckas ¢Gopmysa. BaneHTHOCTH bubnmorexa LIOK
ATOMOB XMMHUYECKHX IEMEHTOR https://m.edsoo.ru/ff0d2eae
OtHocUTeNbHAsA aTOMHAas Macca. bubnuorexa [{OK

11 OTHOCHUTENIBHAS MOJIEKYJISIPHAs Macca https://m.edsoo.ru/ff0d323c
MaccoBas 10511 XMMUYECKOT 0O 3JIeMEHTa bubmuoreka [{OK

121 5 coenumenm https://m.eds00.u/ff0d350c
KonnuectBo BemecTtBa. MoIIb. bubnunoreka LIOK

13 MognspHas macca https://m.edsoo.ru/ff0d5230

DU3NYECKUE U XUMHUYECKUE SIBJICHUS. bubnuoreka [IOK

14 XuMHUecKas peakius https://m.edsoo.ru/ff0d37fa
IIpu3Haky U ycaoBUs NIPOTEKaHUS bubmmnoreka HOK

15 XAMHYECKUX PEaKui https://m.edsoo.ru/ff0d3al6

16 KonTponshnas padora Nel
3aKOH COXpaHEHUs1 MacChl BEIIECTB. bubnnorexa [JOK

17 XHUMHUYECKUE YPAaBHEHUS https://m.edso0.ru/ff0d3b88
Brruncnenus Konm4yecTBa, MacChl

18 BEIIECTBA [0 YPABHEHUSIM XHMHYECKHUX bubmmoreka [IOK

peakuun

https://m.edsoo.ru/ff0d5708
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Knaccudukanuss XUMHUYECKUX peaKIHii

bub6numoreka [IOK

COCIMHEHUS, Pa3JIOKEHHUs, 3aMelleHus,

19 E)6M6Ha) P https://m.edsoo.ru/ff0d3f34
M. B. JloMOHOCOB — y4€HBII

20 sHiMKIoneaucr. OO0oOmeHue u bubmoreka [IOK
CHCTeMATH3aIMS SHAHMI https://m.edsoo.ru/ff0d40c4
Boznyx — cmech razos. CocTaB Bo3ayxa. bubnuorexa [IOK

21 Kucnopox — snemeHT u https://m.edsoo.ru/ff0d448e

npoctoe BemiectBo. O30H
Ou3nyecKue M XUMHUYECKHE CBONCTBA

22 kuciopoga  (peakuud — OKUCICHHS, Bub6morexa LHOK
ropenne). [ToHsITHE 06 OKCHAX https://m.edsoo.ru/ff0d4614
Crioco0bI mosTydeH st KHCI0poa B

23 1ab0paToOpUu U MPOMBIIUIEHHOCTH. brbmorexa LIOK
TIpUMeHeHH e KHCIOPOIA https://m.edsoo.ru/ff0d497a
TennoBoii 3 PexT XUMUIECKON peaKInu,

Y MIOHSTHE O bubnunorexa LIOK
TEPMOXMMHUYECKOM YpPaBHEHUH, DK30- U https://m.edso00.ru/ff0d4790
SHIOTEPMHUUYECKUX PEAKITUIX
TomnuBo (He(dTh, Yroab M MeETaH).

25 3arps3HEHUE BO3yXa, CIOCOOBI €ro bubmmoreka [IOK
MPEIOTBPALICHUS https://m.edsoo.ru/ff0d4c4a
[IpakTuueckas padora Ne 3 o reme

26 «[TonyueHue u coOMpanue KUCIOPOa, butmmorexa IIOK

W3Yy4YEHUE €r0 CBOMCTB)

https://m.edsoo.ru/ff0d4ae2
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Bonxopon — aneMeHT u mpocToe

bu6nmoreka [IOK

271 BelecTBo. HaxoxaeHnue B npupojae https://m.edsoo.ru/ff0d4dd0

28 KonTtponbnast padora Ne2
du3nyeckue M XHUMHYECKHE CBOMCTBa bubnuorexa [{OK

29 Bojiopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0

bubnunoreka LIOK

30 | Honsue o KuciOTaX U CONAX https://m.edsoo.ru/ff0d5002
Crioco0sbI MoTy4eHHs BOAOPOIa B bubmmoreka [JOK

3l nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o reme

32 «ITomy4enune u coOupanue BOAOPOA, bubmoreka [IOK
3yHeHHe ero CBOHCTBY https://m.edsoo.ru/ff0d4f42
MonspHsliii 00bEM ra3oB. 3aKoH bubnnorexa [JOK

33 ABorazpo https://m.edsoo.ru/ff0d542e
Brmunciaenuss o00béMa, KOIMYECTBa

34 BENIECTBA Ta3a IO €ro HW3BECTHOMY bubmorexa IIOK
KONTMUECTBY BEIIECTBA HITH 06BEMY https://m.edsoo.ru/ff0d55a0
Brruucnenust 00b€MOB ra3oB 1Mo

35 YPaBHEHHMIO PEAKIIMHU Ha OCHOBE 3aKOHA Bu6moreka [IOK
06BEMHBIX OTHOIMICHMH 308 https://m.edsoo.ru/ff0d5708

35 dusznyeckre U XUMHAYECKIE CBOMCTBA bubnunorexa LIOK

BOJIBI

https://m.edsoo.ru/ff0d587a
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Cocras ocHoBauuii. [lousarue 00

bu6nmoreka [IOK

37 WHJUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna xak pactBopureins. HacbieHnssie u

38 HEHACBIIICHHBIE PAacTBOpbl. MaccoBast brbsmorexa LHOK
JIOTIA BENECTBA B PACTBOPE https://m.edsoo0.ru/ff0d5b40
[TpakTrueckas padota Ne 5 o Teme

39 «HpI/IFOTf)BJ'Iei{I/Ie paCTB(ipOB c ) Bu6mmorexa [IOK
OIPEACICHHON MaCCOBOU N10JICHU https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BELIECTBA
OKcupl: COCTaB, KiaccuUKaIus, bubnunoreka LIOK

40 HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TomydyeHue 1 XUuMHYECKHUE CBOMCTBA

41 KHCIIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubnuoreka IOK
OKCHJIOB https://m.edsoo.ru/ff0d664e
OcHoBaHUs: COCTaB, KJIaCCU(PUKAIIHS, bu6nunorexa LIOK

42 HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
O06o0011eHre U TOBTOPEHKE bubnmoreka [JOK

43 https://m.edsoo.ru/ff0d67ca

44 Konrtponsnas padora Ne3
[Tonydyenune u XuMHYECKHE CBOMCTBA bubnuotexa [JOK

45 OCHOBaHUH https://m.edsoo.ru/ff0d67ca

16 Kucnotsl: cocras, kinaccuduxarmus, but6mmorexa [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee2
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[TonmydyeHue 1 XMMHYECKHE CBOMCTBA

bu6nmoreka [IOK

a7 KHCJIOT https://m.edsoo.ru/ff0dfee2
Conmu  (cpemHue):  HOMEHKIATYpa,

48 CIocoOBl  MOJYYEHHS, XUMHYECKHE Butsmorexa LIOK
CBOICTBA https://m.eds00.ru/00ad9474
[Tpaktuueckas padora Ne 6. Pemenne

47 SKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME Bu6miorexa [JOK
«OCHOBHBIE KJIACCHl HEOPTaHUUECKHUX https://m.eds00.ru/00ad9b7c
COEIUHEHUI)

['eHeTnyeckass CBA3b MEXAY KIlaccaMu bubmmoreka [JOK

48 HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
[TepBeie  TOMBITKM  KIaccHPHUKAITUN

51 XMMHYECKUX DJIeMeHTOB. IloHsTHE O bubmorexa IIOK
IPyTIAX CXOHBIX YIEMEHTOB https://m.edsoo.ru/00ad9ffa
[Iepnoanueckuii 3aK0H U

52 [epuoauyeckas CHCTEMa XUMHYECKHX bubmorexa IIOK
snementos JI. V. Memeneena https://m.edsoo.ru/00ada52c

bubmmoreka IIOK

53 TIepnozaE!, rpymIb, MOArpyMIE! https://m.edsoo.ru/00ada52c
Crpoenue aromoB. CocTaB aTOMHBIX bubmuoreka [IOK

54 anep. N3oTomsl https://m.edsoo.ru/00ada342
CTpoeHue AIIeKTPOHHBIX 000I0YEK

55 aroMoB ssieMeHToB [leprouueckoii bubmiorexa HOK

cucteMsl J. 1. MeHnaeneeBa

https://m.edsoo.ru/00ada6bc
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XapakTepucTuka XMMHUYECKOTO 3JIEMEHTa
1o ero noJjioxkeHuto B [lepuoanueckoit

bubnunorexa LIOK

%6 cucteme /1. 1. https://m.edsoo.ru/00ada824
Meunpeneena
3nauenue [lepuoanyeckoro 3akoHa st
57 pa3BuTus Hayku U npaktuku. . WM. Bu6muoreka [JOK
Menzenees — y4€HbIH, neparor u https://m.edso00.ru/00ada96e
rpaKTaHUH
DIIeKTPOOTPULIATEITILHOCTh aTOMOB bubnuorexa [JOK
58 XHMHYECKHX DJIEMCHTOB https://m.edsoo.ru/00adaab8
bubnuoreka [IOK
59 HonHas xuMuIeckad CBAsb https://m.edso00.ru/00adac34
KoBanenTHas noyisipHasi XuMudeckas bubnnorexa [JOK
60 CBSI3b https://m.edsoo.ru/00adaab8
KoBanenTHast HenossipHasi XUMU4ecKas bubmuoteka [IOK
61 CBSI3b https://m.edsoo.ru/00adaab9
bubnunorexa LIOK
62 CTenenb OKuCICHHA https://m.edso0o.ru/00adae28
OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC bubmmoreka IIOK
63 peakiuu https://m.eds00.ru/00adb076
bubnunorexa LIOK
64 OKHUCITUTENIN U BOCCTAaHOBUTEIH hitps://m.eds00.ru/00adb076
65 KontpomnsHas pabora Ne4 o teme

«Ctpoenne atoma. XuMHYECKast
CBSI3b»
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PesepBublit ypok. O6o0mIeHne 1 bubmunoreka [JOK

66 cucTeMaru3anus 3HaHUN 1 https://m.edsoo.ru/00adb33c
Peseprublit ypok. O6o0mIeHne 1 bubnnoreka [JOK

67 cucTreMaru3anus 3HaHUN 1 https://m.eds00.ru/00ad9ch?2
PesepBHblit ypok. O60011€HNE U bubmmoreka [JOK

68 cucTeMaTru3anus 3HaHUI 1 https://m.edsoo.ru/ff0d61c6
Peseprublit ypok. O600IIeHNE U bubnuorexa [IOK

69 cucTeMaru3anus 3HaHUN 1 https://m.edsoo.ru/ff0d61c6
Peseprublit ypok. O600IIeHNE U bubnuorexa [IOK

70 cucTeMaru3anus 3HaHUi 1 https://m.edsoo.ru/ff0d61c6
PesepBHblit ypok. O6o01IeHNE U Bbu6moteka [IOK

1 cUCTeMaTH3alus 3HaHUH 1 https://m.edsoo.ru/ff0d61c6
Peseprublit ypok. O600IIeHNE U bubnuorexa [IOK

2 cucTeMaTtn3anus 3HaHUI 1 https://m.edsoo.ru/ff0d61c6
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9 KIIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE HU(PPOBHIE

Ne - Jlata o0pa3oBaTe/ibHbIE
eMa ypoka
/i yp Beero Konrpoabnsie | Ilpakrnyeckue w3yuenusi | PeCypesl
padoThI padoThI
[lepnonnueckuit 3aKOH.

1 [lepuonuueckas cucreMa 1 Bu6mnuorexa [IOK
XHUMHYECKUX d1eMeHToB /I, M. https://m.edsoo.ru/00adb59e
Menpeneesa
3aKOHOMEPHOCTH B  M3MEHECHHUH

2 CBOMCTB XHMHMYECKHX DJIEMEHTOB 1 brbmorexa [IOK
MEpBBIX TPEX TIEPHOJIOR https://m.eds00.ru/00adb6b6
Knaccupukanus ¥ HOMEHKJIATypa bubmuoteka [IOK

3 HEOPraHUYECKHUX BEILECTB 1 https://m.edsoo.ru/00adb7e2
Bumgel XuMHYeCKOH CBA3M UM THUIIB] bubnunorexa LIOK

4 KPUCTAIUIMYECKUX PEIIETOK 1 https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme

5 «[loBTOpEHUE U yriuyOiaeHue 3HaHUM 1 1
OCHOBHBIX pa3/ieNIoB Kypca 8 kjacca»

Knaccuukanus XuMH4ecKuX peakiui bubmuoreka [JOK
6 10 pa3JIMYHBIM IIPU3HAKAM 1 https://m.edsoo.ru/00adbch0
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IlonATHE O CKOPOCTM XHMHYECKOU

7 peakiuu. TTOHSITHE O TOMOTEHHBIX H Bubsmorexa IIOK
TeTePOreHHBIX PEAKIHSX https://m.edsoo.ru/00adbe9a
[lonsiTHe 0O XMMHUYECKOM PaBHOBECHH.
@akTopsl, BIMAIOIIME HA CKOPOCTH
8 XUMHUYECKON PEaKIUU U MOJIOKEHUE bubmorexa LIOK
XHMHECKOTO PABHOBECH https://m.edsoo.ru/00adc28c
OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC bu6nmorexa LIOK
9 peakuuu https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTUYECKOMN
10 nucconuanyu. CuiibHBIC U CTa0ble Bubimorexa LIOK
IEKTPOTHTHL https://m.edso00.ru/00adcd68
bubnuoreka [IOK
11 Honnbie ypaBHCHM peakiuil https://m.eds00.ru/00add448
XUMHYECKUE CBOMCTBA KUCIIOT U
12 OCHOBaHUIi B CBETE NpeECTABICHUH 00 Bubmmorexa [IOK
AIEKTPOJIUTUYECKON JUCCOLMAIITT https://m.edsoo.ru/00add5d8
XHUMUYECKUE CBOMCTBA COJIEH B CBETE
13 npeJicTaBlIeHnit 06 Bﬁ@m?feKz HOK/OO {d6ho
JIEKTPOJUTUYECKON JUCCOLMALIUN {ips.//m.eds00.ru/0la
14 . bubmuoreka [{OK
lonaTHe 0 rHApomH3e ConeH https://m.eds00.ru/00add9d4
15 O06o0061IeHre U cucTeMaTU3alus 3HaHU! bubnuotexa [JOK

https://m.edsoo.ru/00addd12
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[TpakTuyeckas padora Ne 1.

bu6nunoreka LIOK

16 «Petenne sKcriepuMEHTAIBHBIX 33124
https://m.edsoo.ru/00addbfa
KontponsHas padora Ne2 o reme
17 «DIEKTPOIUTHIECKAS JUCCOLUALINS. BI:FHH(/)/TeKZ HOK/OO ideco
XUMHYECKUE PEAKLIUH B paCTBOPAX)» DL Lsen ML DA s
OO01as XxapakTepUCTHKA raJIOreHOB.
18 XMMUUECKUE CBOMCTBA HA IPUMEPE bubmuorexa IIOK
xJ10pa https://m.edsoo.ru/00addfe2
19 Xnoposogopon. ColisiHast KHCIIOTa, bubmmorexa [JOK
XUMHYECKHUE CBOMCTBA, https://m.edsoo.ru/00ad
HOJIy9YeHUE, TIPUMEHEHHE el04
[IpakTuueckas padora Ne 2 o Teme
20 «ITonmydeHue CoTTHOH KUCITOTEHI, Bu6moreka [IOK
H3yueHHE 68 CBOHCTRY https://m.edsoo.ru/00ade348
Breruncnenus o YpaBHCHUSIM
21 XUMHUYECKHX DPEAKIMM, €CIIM OJMH U3 bubmiorexa [IOK
PEAreHTOB /IaH B H3GHITKe https://m.edsoo.ru/00ade488
OO01mas xapakTepuCTHKa SJIEMEHTOB bubmuorexa [IOK
22 VIA-rpymmsl https://m.edsoo.ru/00ade64a
ANIOTpOonHbIe MOAU(DUKAIINH CEPHI.
’3 HaxoxaeHue cepbl U €€ coeTMHEHUH B Bu6mmorexa [IOK

pupoje. XMMHYECKHE CBOWCTBA CEPhI

https://m.edsoo.ru/00ade64a
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CepoBogopo, ctpoeHne, (U3HIECKUe

bub6nmoreka [IOK

24 U XMMHUYECKHE CBOICTBA https://m.edsoo.ru/00ade802
Oxkcunpl cepol. CepHasi KHCIIOTA,

25 (bu3HYECKHE M XUMHYECKHE CBOMCTBA, But6morexa [HOK
NpUMeHenne https://m.edsoo.ru/00adea28
XUMHUECKUE PEaKIINH, JISKAIIHIEC B
OCHOBE ITPOMBIIINIEHHOTO CII0co0a

- MOJTyYCHHUSI CEPHOU KUCIIOTHI. Bu6uorexa 1JOK
XHUMIIECKOE 3arPASHEHHE https://m.edso00.ru/00adec8a
OKpYIKaroIien cpeibl COeIMHECHUSIMU
cephl
Beruucinenue MaccoBoM J0JIM BbIXOJA bubmuoreka [{OK

21 MIPOAYKTA PEAKIINHU https://m.edsoo.ru/00adec8a
KonTponbhas padota

28

29 OO11ast XapaKTepUCTHKA 3JIEMEHTOB bubmuoteka [IOK

VA-rpynmsl. A30T, https://m.edsoo.ru/00ad
pacpocTpaHeHUE B IIPUPOLE, eeab
¢u3nyeckrue 1 XUMHUYECKHE CBOICTBA
Ammuak, ero  ¢u3MUecKue WU

30 XUMHYECKUE CBOMCTBA, TOJNyYEHHE M Bubmmorexa [IOK
NpUMeHeH e https://m.edso00.ru/00adf004
[IpakTuueckas pabora Ne 3 o Teme

31 «ITonyueHne aMMHaKa, H3y4eHHe ero bubmiorexa [OK

CBOWCTB»

https://m.edso0.ru/00adf180
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A3oTHas KHUCIOTa, e€ pusnueckue u

bub6nmoreka [IOK

32 XUMHUYECKHUE CBOICTBA https://m.eds00.ru/00adf306
Hcnonp3oBaHne HUTPATOB M COJIEH
aMMOHHS B KadeCTBE MHUHEPAIbHBIX

33 ya0OpeHUi. XUMHUYECKOe bubimorexa [IOK
3arpssHeHHe  OKPYKAIOWIEH  Cpejbl https://m.edsoo.ru/00adf518
COCIMHEHUSIMH a30Ta
®ochop. Oxcun dochopa (V) u

34 dochopHas kuciaoTa, (QU3NUYECKUE U Bubmorexa [HOK
XHMHYECKHe CBOHCTBA, MOJTyYeHHE https://m.edsoo.ru/00adf68a
Hcnons3oBanue ¢pocdaToB B KauecTBe

- MHHEPAJIbHBIX yﬂ06peH%I?I. Bu6mioreka [[OK
3arpsi3HEHHE IPUPOAHOM CPEIbI https://m.edsoo.ru/00adfc20
dbocharamu
VYraepon, pacmnpocTpaHeHHe B

36 npupojie, GU3MUECKHEe U XUMHYCCKUE Bu6moreka [IOK
CcBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuapl yriaeposaa, ux (QuU3M4eckue U bubmuoteka [IOK
XUMHUYECKHE CBOWCTBA. https://m.edsoo.ru/00adfebe

37 DKOJIOTHYECKUE TTPOOIIEMBI,
CBsI3aHHBIE ¢ OKcuaoM yriepoaa (1V)

} bubnmnorexa LIOK
38 VYronbHast KUCHOTA U €€ CONU

https://m.edso0.ru/00ae006¢
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[IpakTuyeckas padora Ne 4 o Teme
"[losryyeHune yrieKucioro rasa.

bu6nmmoreka [IOK

39
KavecrBennas peakuus Ha https://m.edsoo.ru/00ae027e
KapOOHATHOH"

[lepBonavasibHble  MOHATHS 00

40 OpPraHUYECKUX BEIIECTBAX KaK O bubmmorexa [IOK
COEIMHEHMAX YIIEPOa https://m.edsoo.ru/00ae054e

a1 K . bubmmoreka [JOK

PEMHHHI 1 €10 COCAMHCHIA https://m.eds00.ru/00ae080a
[IpakTuueckas pabora Ne 5. Pemenue
SKCIEPUMEHTAIBHBIX 3314 M0 TEME Bubuorexa [IIOK

42 o
«BaxxHenIIIe HEMETaJlIBl M UX https://m.edso0.ru/00ae0bf2
COEIMHEHUS
OO6m1ast XxapakTepruCTUKa XUMUYECKHUX
9JIEMEHTOB — METAJIJIOB.

13 Merammmdueckas CBSI3b U BuGamorexa [IOK
MCTAJLTAICCKAs KpUCTATIIHICCKAA https://m.edsoo.ru/00ae103e
pemérka. PU3nYeCcKue CBOMCTBA
METaJJIOB
XUMHYeCKHe CBOWMCTBA METaJIJIOB.

44 DIEKTPOXUMHUIECKHUH pan bubnmoreka [IOK

HaIpsHKEHUH METaJUIOB

https://m.edsoo0.ru/00ael1156
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OO6mue crnocoObl MOTYyYeHHUS METAILIOB.
CrnnaBel. Beruncnenus no ypaBHeHUSAM

45 XUMHYECKUX PEAKIUH, €CIU OJUH U3 bu6muorexa [IOK
PEAreHTOB COAEPIKUT IPHMECH https://m.eds00.ru/00ae1156
bu6nmmoreka [IOK
46 IloHsTHE O KOPPO3HH METAILIOB https://m.edso00.ru/00ae1278
bubnunoreka LIOK
a1 [llemourEIe MeTATLIEL https://m.edsoo.ru/00ae14b2
48 Kontponbnas padota
Oxcupl ¥ TUIPOKCUIBI HATPUS U bubnuoreka [IOK
49 KaJus https://m.edsoo.ru/00ae14b2
[Ilenoyno3eMenbHBIE METAJLIBI - bubnuoreka [{OK
50 KaJIbIIMA U Mardui https://m.edsoo.ru/00ael15e8
1 5 bubnmorexa LIOK
5 BaxHerImme CoeMHEHUs Kablus https://m.edsoo.ru/00ae15e8
5o O06o06mmeHne 1 cucTeMaTH3aIys 3HaHUI
JKécTKkoCTh BOJIBI M CIOCOOBI €€ bubmmoteka IIOK
>3 YCTpaHEHHUs https://m.edso00.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
54 "YKECTKOCTH BOIBI U METOBI €8 Bubmorexa [IOK

ycTpaHeHHs"

https://m.edsoo.ru/00aelae8
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bu6nmoreka [IOK

23 AOMUHHH https://m.eds00.ru/00aelc64
AMpoTepHbIE CBOIICTBAa OKCHJIA U Bu6mmotexa [JOK
56 THIPOKCHIA https://m.edso0.ru/00aelc64
bubnunoreka LIOK
57 Keneso https://m.eds00.ru/00ae1d86
OKcubl, THAPOKCUIBI U COJIM JKeJe3a bubnunoreka LIOK
58 (1) u sxene3a (111) https://m.edso0.ru/00ae35e6
- O000I11IeHNEe U CHCTeMAaTH3alns 3HAHUH
[IpakTuueckas paborta Ne 7. Pemenue
9KCIIEPUMEHTAJIBHBIX 3a7a4 110 TeME Bu6mmotexa [IOK
60 o
«BaxxHeH1Ime MeTaJlIbl ¥ UX https://m.edsoo.ru/00ae3de8
COCIMHECHHM S
Briuucienus mo YpaBHCHUAM
XUMHUYCCKUX peaKHI/Iﬁ, €CJIN OAUH U3
pE€arcHTOB JaH B I/136BITK€ NN BI/I6J’II/IOTGK& HOK
61 COZIEPKHUT NpUMECH. Bbraucienus https://m.eds00.ru/00ae1750
MacCOBOM JOJIH BBIX0JIa MPOIYKTA
peakuuu
62 O06o01eHre 1 cucTeMaTr3aIis 3HaHUHA
KonTponbnas padota Ne4 o teme
63 «Baxnennme MeTauibl 1 UX

COCOAUHCHUA»
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BemecrtBa 51 MaTepHuaJbl B bubnmnoreka HOK
64 IIOBCEIHEBHOM KU3HU YEJIOBEKA 1 https://m.edso0.ru/00ae3f50
KonTponbHas pabota
65 P P 1
XHUMHYECKOE 3arpsi3HEHUE bubmmoreka [JOK
66 OKpY>Kalolleu cpelibl 1 https://m.edso00.ru/00ae4270
Ponb xumum B perieHuu bubnuorexa [IOK
67 9KOJIOTUYECKUX TTPOOIeM 1 https://m.edso00.ru/00ae4270
PezepBHblit ypok. O60011eHuE U Bbu6moteka [JOK
68 cucTeMaTu3alus 3HaHUH 1 https://m.edsoo.ru/00ae0d0a
69 PesepBHrliit ypok. O60011eH1Ee 1 1 bubanorexa [JOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad
b33c
PezepBHblit ypok. O6o011eHuE 1 bubmmoreka HOK
/0 cucTeMaTu3anus 3HaHUN 1 https://m.edsoo.ru/00ad9ch?2
PesepBHblil ypok. O6006111eHNE 1 bubmuoteka [IOK
/1 CHCTEMaTH3aINsI 3HAaHUH 1 https://m.edsoo.ru/00ad9ch2
PezepBHblit ypok. O6o011eHNE U bubmmnoreka HOK
72 cucTeMaTu3anus 3HaHUN 1 https://m.edsoo.ru/00ad9ch2
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YYEBHO-METOJINYECKOE OBECIIEYEHMUE
OBPA3OBATEJIBHOI'O ITPOIECCA OBA3ATEJBHBIE YYEBHBIE
MATEPHAJIBI IS YYHEHUKA

* Xumus, 8 kiacc/ I'abpuensn O.C., OctpoymoB WN.I'., Cnagkor C.A.,
Axk1monepHoe obmectBo «M3marensctBo «lIpocBemienue»
» Xumust, 9 kimacce/ I'abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A.,
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»
* Xumus, 8 kiacc/ 'abpuensia O.C., Octpoymos WN.I'., Cnagkos C.A.,

AxnmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

METOAUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA
Xumus, 8 knace/ I'abpuensn O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxrmonepHoe o6miectBo «M3marensctBo «lIpocBemnenue»
Xumus, 9 xknace/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxknuonepHoe obiectBo «M3aaTensctBo «IIpocBemienne»

MGTOI[I/I‘-IGCKI/IG PCKOMCHAAIWH 110 XUMHU .

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl MU PECYPCbBI
CETH

HUHTEPHET

interneturok.ru
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