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IlepBoHauYa/IbHbIE XMMHYECKHE IIOHATHUS

[Ipenmer xumuu. Poib XMMHUM B JKM3HHM 4Ye€JIOBEKAa. XUMHsS B CUCTeMe Hayk. Tema u
BelecTBa. Gusnyeckre CBOMCTBA BEIECTB. ArperaTHoe cocTosiHue BelecTs. [lonsTue o meTonax
No3HaHUs B XuMHUH. YucTele BeniectBa U cMecH. CriocoObl pa3ieNieHust CMecei.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHUE 1eMEHThl. CUMBOJIBI XUMHUECKHUX 3JIEMEHTOB. [IpocThie
U CJIO)KHBIE BEILIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuueckasi popmyiia. BalleHTHOCTh aTOMOB XUMUYECKUX AJIEMEHTOB. 3aKOH MTOCTOSIHCTBA
cocraBa BewlecTB. OTHocuTenbHas aroMHas Macca. OTHOCUTENbHas MOJIEKYJsIpHas Macca.
MaccoBast 10J11 XUMHUYECKOIO 3JIEMEHTA B COCIMHEHHH.

Komngectso Bemecrsa. Moiubs. MomnsipHas macca. B3auMOCBsI3b KOJIMYECTBA, MACCHI U YHCIIA
CTPYKTYPHBIX €MHHUII BelecTBa. PacuéTsl mo GpopmynamMm XUMUYECKHX COETUHEHUI.

®uznyeckue M XUMUYECKHE SIBICHUA. XUMHUYECKas peaklus U e€ NpU3HAKU. 3aKOH
COXpaHEHHUS MAacChl BEIIEeCTB. XuMuueckue ypaBHeHHs. Kinaccudukanus XuMU4ecKuX peakuuit
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCYIOW, ImpaBwiiaMu paboThl B J1a0OpaTOpuu M IpuéMaMu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OpYIOBAHUEM, U3YUYEHHE U OMHUcaHue (U3NYECKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOM0IeHne (Pr3nyueckux (TUIaBJICHUE BOCKA, TAsTHUE JIbJIA,
pacTupaHue caxapa B CTyIKe, KUIIEHUE M KOHJIEHCAIMS BOJIbI) U XMMHUYECKHX (TOpeHHE CBEYH,
IIPOKAJIMBaHUE MEIHOM ITPOBOJIOKH, B3aUMOECHCTBUE MeJa C KUCIOTOW) SIBJICHUN, HAOII0ICHUE U
OTKCaHNE NMPU3HAKOB NMPOTEKAHUSI XUMUYECKUX peakluii (pa3iokKeHne caxapa, B3auMOJIeHCTBIE
CEepPHOM KHUCJIOTHI C XJOpUAOM Oapusi, paznoxenue ruapokcuna meau (1) mpu HarpeBanum,
B3aMMOJIeiicTBHE keme3a ¢ pacTBopoM conu Meau (II), uzyuenue crnocoOOB pa3/ieleHus] CMECE:
C TIOMOIIBI0 MarHuTa, (UILTPOBAHUE, BbIMAPUBAHUE, JUCTUIULILMSI, Xpomarorpadus,
IPOBE/IEHUE OYMCTKU MOBAPEHHOM coyM, HaOJIO/IEHUE M OMNHMCAHUE Pe3yJIbTaTOB MPOBEAECHUS
OMbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MacChl, CO3JaHHE MOJeJIel MOJIEKYT
(I1apocTep>KHEBBIX).

BaxHeiilue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Boznyx — cmech rasos. CocraB Bo3ayxa. Kucimopox — 2/l€MEHT M IIPOCTOE BEIIECTBO.
Haxoxnaenue kuciaopoja B npupoje, Gpu3nueckue U XMMHUYECKHE CBOMCTBA (peaKIMK TOPEHHUS).
Oxcunpl. Ilpumenenune kucinopoga. CrocoObl TOTy4YeHHs KHCIOpoJa B JIabOpaTopuu U
npoMbIUIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alloTporHas MOAM(PUKALUS
KHCIIOpOJa.

TeroBoil 3QQexT XUMHUYECKON peakluH, TEePMOXMMHMUYECKHE YpaBHEHUS, 5K30- U
DHAOTEPMUYECKUE peakuMU. TomnuBo: yronb M MeTaH. 3arpsi3HEHUE BO3AyXa, YCHIIEHUE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonopox — snement u npoctoe BemiecTBo. Haxoxienue Bogopoaa B pupoie, pusnueckue
U XUMHUYECKHE CBOWCTBA, MPUMEHEHHUE, CIOcoObI noy4yeHus. Kuciaotel u conu.

MonsipHblii 00bEM ra30B. Pacu€Tsl 1o XUMHUECKUM YPaBHEHUSIM.

®usnueckue cBoiicTBa Bonabl. Boma kak pactBoputens. PactBopbel. Haceiuennsle un
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BellecTB B Bojae. MaccoBas J0js BeELIECTBA B
pacTBope. XHUMHUYECKHE CBOMCTBA BoAbl. OcHOBaHMs. Ponp pacTBOpoB B MPUPOJE M B KU3HU
yenoBeka. KpyroBopoT Bojabl B MpUpoJE. 3arpsi3HEHUE MPUPOAHBIX BoJA. OXpaHa M OYMCTKA
MPUPOJIHBIX BOI.

Knaccugukanus Heopranmueckux coeauHeHuil. Oxcunpl. Kiaccuduxanus OKCHIOB:
coyieoOpasyrorniue (OCHOBHBIE, KUCTOTHBIC, aM(OTepHBIC) U HecosieoOpa3yronue. HomeHknaTypa
oKkcu0B. PU3NYECKNE U XMMUUECKHE CBOMCTBA OKCHI0B. [losyueHne okcuaos.



OcHoBanus. Krmaccudukamuss OCHOBaHHMM: IWIETOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @uU3MYECKHE U XUMUYECKHE CBOWCTBA OCHOBaHWU. [lomydenue
OCHOBaHUH.

Kucnotsl. Knaccudukamus kucinor. Homenkmnarypa kucnot. @uznyeckre ¥ XUMHUYECKHE
cBoicTBa KUCHOT. Pan akruBHocTn MetaiioB H. H. bekerosa. [lonyuenue kucior.

Comu. Homenknatypa coneil. dusnueckue u xuMmuueckue cBoiictBa coneil. [lomydenue
COJICH.

I'eneTnueckas CBS3b MEKY KJIACCAMU HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIpeJIeIeHNE COAEp KaHusl KUCIOpo/ia B BO3/yXe, MOMyYeHHEe, COOMpaHue,
pacro3HaBaHME€ M HM3yYEHUE CBOMCTB KHUCIOPOa, HAOMIOJACHHE B3aUMOJICHCTBUS BEILIECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3ZHMKHOBEHUS M IMPEKpaIICHUs] TOpeHus (Moxkapa), 03HAKOMIJICHHE C
o0Opa3liaMu OKCHIOB M ONUCaHHE MX CBOMCTB, MOJy4YeHHE, COOHpaHue, pacrno3HaBaHUE U
U3yYeHHE CBOWCTB BOAOpoAa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmenu (1)
(BO3MOYHO MCIOJIb30BaHUE BUACOMATEpUaIoB), HaOIOeHIEe 00pa3IOB BEIIECTB KOJIMYECTBOM |
MOJIb, HCCJIEI0BAaHUE OCOOEHHOCTEH pAcTBOPEHUS BEILECTB C PA3JIMYHOW pPaCTBOPUMOCTHIO,
MPUTOTOBJIECHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM J0Jiell pacTBOPEHHOIO BEILECTBA,
B3aMMOJICIICTBHE BOABI C MeTaJylaMM (HaTpueM M KajblueM) (BO3MOYKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEIOBaHUE OOpPAa3I[0OB HEOPTaHUYECKUX BEUIECTB PAa3IMUYHBIX KJIACCOB,
HaOJIOJICHUE M3MEHEHUsI OKPACKM WHIMKATOPOB B PAcCTBOpAaX KUCIOT W IIEJIOYEH, M3yueHUe
B3anMoeiicTBus okcuaa Meau (II) ¢ pactBopoM cepHOl KMCIOTHI, KUCIOT ¢ METaJlIaMH, peakui
HEUTpaNIu3alyu, MOJyuYeHne HEPACTBOPUMBIX OCHOBAHUH, BHITECHEHHUE OJTHOTO METaJljia IPYruM
U3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTAIBHBIX 3aJad 1o TeMe «BaxHeilmme Kiaccsl
HEOPraHUYECKUX COCIMHEHUI.

Iepuoauveckuii 3akon u Ilepuoguueckasi cucremMa xummuyeckux jiementos /. U.
MenpeneeBa. CTpoeHue aToM0B. XUMHYeCKasl CBA3b. OKUCIANTETbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBble MOMBITKHM KIACCU(DUKAIIUU XUMUIECKUX IJIEMEHTOB. [IoHATHE O Tpymax CXOIHBIX
AIIEMEHTOB (IIETIOYHBIE U MIET0YHO3EMEeNbHbIE METAILIbI, TaJOTeHbI, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBbIe 00pa3ytoT aM(pOTEpHbIE OKCUIBI U THAPOKCHU/IBI.

[lepmonnueckuit  3akoH. Ilepuogmueckas cucremMa XUMHYECKUX 3JIeMEHTOB  /Jl.
U. MenneneeBa. Koporkonepuonnas u JiuHHOnepuoanas ¢opmbl [leprnoaudeckoil cuCTeMbl
xumuueckux dneMmeHTtoB . U. MenneneeBa. Ilepuomel u rpymmbl. PU3HYECKUH CMBICT
MOPSIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIbI SJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3oTonbl. DnekTpoHbl. CTpOeHUE 3JIEKTPOHHBIX
obosouek atomMoB TepBeIX 20 XuMmHYecKuX dneMeHToB [lepumommueckoit cuctembr /Jl.
N. MenpeneeBa. XapakTepucTUKa XUMUYECKOTO 3JIEMEHTA 10 €r0 MoJI0KeHut0 B [leproanueckoi
cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTU U3MEHEHHUSI Painyca aTOMOB XUMHUUYECKUX 3JIEMEHTOB, METAINTMYECKUX U
HEMETAJUTMUYECKUX CBOMCTB MO TPYIINAaM U MEPUOIAM.

3nauenue [leproanueckoro 3akoHa u Ilepuoguueckoil CUCTEMBI XUMHUYECKUX 3JIEMEHTOB
JUISl pa3BUTHS HayKH U npakTuku. J[. 1. MeHneneeB — y4€HbIN U IPpaKJaHUH.

Xumuueckas CBS3b. KoBanentnas (momsipHast u HETIOJISIpHAs ) CBSI3b.
DJIEKTPOOTPUIIATETLHOCTh XUMHYECKHUX 3JIEMEHTOB. MlOHHas CBS3b.

Crenens okucieHusi. OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE peakiuu. [Iporieccsl okucneHus
1 BOocCTaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBHUTEIH.

Xumuueckuii IKcnepumenn.

M3y4eHHe 00pa3lloB BEIIECTB METAIJIOB M HEMETAIIJIOB, B3aUMO/IEHCTBHE THAPOKCUIA [IMHKA
C pacTBOpaMHM KHUCJIOT M IIEJIOYei, TMPOBEAEHUE ONBITOB, WIUTIOCTPUPYIOIIUX TPUMEPDI
OKHCITUTEIFHO-BOCCTAHOBUTEILHBIX PEAKIHMI (TOpEeHNe, PEaKIIUN Pa3IOKECHHS, COSTUHEHNS).

Mesicnpeomemmuuie ceasu



Peanu3zanust MeXIIPEeIMETHBIX CBSI3€H MPU M3yYCHHH XMMHU B 8 KIIACCE OCYIIECTBIISICTCS
Yyepe3 UCIOJIb30BAHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHUM, TaK Y MOHSATHI, SBIISIOIIUXCS
CHCTEMHBIMHU JIJISl OT/ICIBHBIX MPEJMETOB €CTECTBEHHO-HAYYHOT'O IIMKJIA.

OO11Me ecTeCTBEHHO-HAYYHbIC TIOHSTHS: Hay4HbIH (DaKT, THIIOTE3a, TEOPHUs, 3aKOH, aHaJIH3,
CHHTE3, Kiaccu(uKanusi, TNEePHUOANYHOCTh, HAOIIOJCHUE, HKCIEPUMEHT, MOJCIUPOBAHHE,
U3MEpEHUE, MOJICITb, SIBJICHUE.

Odwusuka: Marepus, aroMm, OJIEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKJIHI, H30TOIIbI,
PaIMOaKTHBHOCTb, MOJICKYJa, JJICKTPUYECKHIA 3apsil, BELIECTBO, TeNO, 00BEM, arperaTHoe
COCTOSIHME BEIIECTBA, ra3, (DU3MUYECKUE BEIWYHMHBI, CAUHUIBI HU3MEPEHHS, KOCMOC, IIAHETHI,
38361, ComHIIe.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpPaIIbL, TOPHBIE TOPOJIBL, TOJIE3HBIE HCKOIIAEMBbIE,
TOILJIMBO, BOJTHBIC PECYPCHI.

9 KVIACC

BemecTBo M XUMHYeCKasi peaKust

Ilepnonnueckuit  3akoH. Ilepmogmyeckas cucremMa XMMHYECKHMX 3JIEMEHTOB /[l
U. Menneneea. CtpoeHue aToMoOB. 3aKOHOMEPHOCTM B H3MEHEHUHU CBOMCTB XMMHYECKHX
AJIEMEHTOB IIEPBBIX TPEX IEPUONOB, KalMs, KAJIbLHSI U HUX COCAMHEHUN B COOTBETCTBHM C
II0JIO’KEHUEM 3JIEMEHTOB B [leprnondeckoil CuCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BUABl XMUMHUYECKON CBSI3M. THIBI KPUCTANIMYECKHX PEIIETOK,
3aBHCHUMOCTb CBOWCTB BELIECTBA OT TUIIA KPUCTAIIMYECKON PEIIETKU U BU1a XMMUUYECKOH CBSI3H.

Krnaccudukanus u HOMEHKJIATypa HEOPTaHWYCCKUX BEIISCTB. XHWMHUYECKHE CBOHCTBA
BEUIECTB, OTHOCSIIMXCS K Pa3jMYHBIM KJaccaM HEOPraHWYECKUX COCIUHEHMI, TeHEeTU4ecKas
CBSI3b HEOPraHWYECKHUX BELIECTB.

Knaccugukanus XMMUYECKUX peakUui MO pa3iIMyHbIM IpHU3HAKaM (IO YUCIY M COCTaBY
Y4aCTBYIOIIMX B PEAKIIMH BEIIECTB, 10 TEIIOBOMY 3((DEKTY, 10 N3MEHEHUIO CTEIIEHEN OKUCIIEHUS
XMMHUYECKHX JJIEMEHTOB, 10 OOpaTUMOCTHM, IO Y4YacTHIO KaTajau3aropa). OJK30- H
SHJOTEPMUYECKHE PEAKIINN, TEPMOXUMUYECKNE YPABHEHUS.

[TonsTHe 0 ckopocTH XMMHUYeckod peakuuu. IloHsTHE 00 0OpaTMMBIX M HEOOpPAaTHUMBIX
XUMHUECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
karanuse. [lonsaTue o xuMnyeckoMm paBHOBeCUH. DaKTOpPBI, BIUSAIOLINE HA CKOPOCTh XUMHUYECKON
PEaKIUH U MOJI0)KEHHE XUMHUYECKOIO PAaBHOBECHS.

OKUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKLIMU, JJIEKTPOHHBIA OajaHC OKHMCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE YpaBHEHHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢ UCIOJIb30BaHUEM METO0/1a JIEKTPOHHOr 0 OanaHca.

Teopust 3ME€KTPOTUTHUECKON AMCCOLUAIMH. DJIEKTPOJIUTHI U HEAIEKTPOIuThl. KaTtnonsl,
aQHUOHBI. MexXaHU3M IMCCOLMALNN BEIIECTB C Pa3IMYHBIMU BUIaMHA XUMHUYECKOM CBA3U. CTENEHb
nuccounanuu. CuibHbIE U c1a0ble 3JeKTPOIUTHI.

Peakuuu nonHoro oOMeHa. YclIoBHS MPOTEKAHUS peakiMii HOHHOTO OOMEHa, MOJIHBIE U
COKpaIl€HHbIE MOHHBIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAaHWW M COJEH B CBETE
OpeCTaBIeHU 00 >JIEKTPOTUTHUECKONW nuccoruanuu. KadecTBeHHBbIE pPEaklMHW Ha HOHBI.
[TonsiTHE O THIPONIH3E CONEN.

Xumuueckuii IKcnepumenn.

O03HAKOMJICHHE C MOJEISIMHU KPHUCTAUIMYECKUX PEMETOK HEOPraHWYECKHX BEIIECTB —
METAJUIOB M HeMeTauloB (rpaduTra W anMmasa), CIO0XKHBIX BEIIECTB (XJIOpUAA HATpHs),
WCCJIEIOBAHNE 3aBUCUMOCTH CKOPOCTHM XHMHMUYECKOW PEAKIUU OT BO3JAEHUCTBHS Pa3IUdIHBIX
(akTOpOB, MCCIEIOBaHHE IJIEKTPOIIPOBOJIHOCTH PACTBOPOB BEILIECTB, MpoIllecca AUCCOLMAIIUN
KHCJIOT, IIeJ04el U cosiell (BO3MOKHO UCII0JIb30BAHNE BUEO MAaTEpUAIIOB), TPOBEIEHUE ONBITOB,
WITIOCTPUPYIOIIUX TMPU3HAKK MPOTEKaHWs peakuuidi MOHHOro oOMeHa (oOpa3oBaHHE OCajKa,
BbIJIEJICHHE Ta3a, 00pa30BaHME BOJIbI), OMBITOB, WJUTIOCTPUPYIOUINX MPUMEPHI OKUCIUTEIHHO-



BOCCTAHOBUTEJIBHBIX peakUuil (rOpeHHe, peakluu pa3iokKeHUs, COSAMHEHHs), PACIO3HABAHUE
HEOPraHMYECKUX BELIECTB C IIOMOIIbIO KAaueCTBEHHBIX pEaKkUUW Ha HOHBI, pEIICHUE
9KCHEPUMEHTAJIbHbIX 3a7ay.

HemeTa/ibl 1 HX cOeJUHEHHSA

OOmast xapakrtepucTuka rajoreHoB. OCOOCHHOCTM CTpPOEHHsI aTOMOB, XapaKTepHbIE
crernieHu okucieHusi. CtpoeHune W (PU3NYECKHE CBOWCTBA IMPOCTBIX BEIIECTB — TaJOT€HOB.
XuUMHUECKHE CBOMCTBAa Ha NpuMepe xjopa (B3aUMOJEHCTBHE C MeTajulaMH, HeMeTallJaMH,
mienouamu).  XusopoBopopod. ConsiHas KWCIOTa, XMMHMUYECKHE CBOMCTBA, IOJIyYEHUE,
npuMeHeHue. JlefcTBre XJiopa U XJIOpOBOJOPO/ia Ha OPraHu3M YesoBeka. Baxuelime xjiopuabl
U X HaXO0XJIEHUE B IPUPOJIE.

OO6mas xapakTepucTuka 3jieMeHTOB VIA-rpynmbel. OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (pU3MYECKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/a U cepbl. AJUIOTPOINHbIE MOAU(PUKALMN KUCIOpOJa U cepbl. XUMHUECKUE CBOWCTBA
cepel. CepoBOZOpOA, CTpoeHHue, (U3MYECKHEe M XMMUYEeCKHe CBOHCTBAa. OKCHIBI CEepbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3MYECKHe M XMMHUYECKHE CBOMCTBA
(oO1mIMe Kak MmpeIcTaBUTeIsl KJiacca KUCIIOT U crieupudIecKue). XMMHUYECKHE PEaKIiuu, JISKAITIe
B OCHOBE IIPOMBIIIJICHHOT'0 ClI0co0a NOIy4YeHUs CEpHOI KUCIOThI. [[puMeHenne cepHoii KUCTOTHI.
Conn cepHOI KHCIIOTHI, KayecTBEHHas peakuusi Ha cynbdar-uoH. Haxoxxnenuwe cepel u eé
COEMHEHUH B mpupoje. XUMUYECKOE 3arps3HEHUE OKPYKAIOLIEH cpe/ibl COeAUHEHUSIMH CEpbl
(KUCJIOTHBIE JOXKIH, 3arPSA3HEHUE BO3/lyXa U BOJIOEMOB), CLIOCOOBI €T0 NMPEeA0TBPAILEHUS.

OOmast xapakTepucTuka 3j1eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHMsS aTOMOB,
XapaKTepHbIE CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B MpUpoie, (PHU3UYECKUe U
XUMHYecKHe cBoiicTBa. KpyroBopotT a3ora B mpupoje. AMMHUAK, €ro GU3N4ecKue U XMMUYECKHe
CBOICTBa, noxy4yeHue u npumeHeHue. Coau aMMOHMS, UX (PU3MUECKHUE U XMMUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHast peakuus Ha MOHBI aMMOHUS. A30THas KHUCIOTa, €€ MOJy4YEeHHE,
duznveckue W XUMHYECKHE CBOMCTBa (OOIIME KaK TMPENCTAaBUTENs Kiacca KHCIOT |
cneunduyeckue). Mcnonb3oBaHWe HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHUHEPAIbHBIX
yaoOpeHui. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOIIEH Cpeibl COSTMHEHUSIMU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO3[yXa, MOuYBbI M BOAOEMOB). Docdop, ammoTponHble MOIUPHUKAIMU
docdopa, ¢puznueckue u xumudeckue cpoiictBa. Okcun docdopa (V) u dochopnas kuciora,
du3nueckue M XUMHMUYECKHE CBOWMCTBa, nosyueHue. lcmonb3oBanue QocdaTtoB B KauecTBe
MUHEPATBHBIX yI00pEHUI.

OOmast xapakrepuctuka 3meMeHToB [VA-rpynmsl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTETIEHU OKUCIIEHUS. YTIEpOo, aJlJIOTPONHbIE MOAU(PUKAIIUH, PACTIPOCTPAHEHHE B
npupoze, pusnueckue 1 XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yriepoaa B Ipupoe.
Oxkcupapl yraepoaa, ux pU3NYECKUe U XUMMHUYECKHE CBOMCTBA, IEHCTBUE Ha JKUBBIE OPTaHU3MBI,
HOJIyYeHUE W NpPUMEHEHHe. DKOJOTHUeCKHe MPOoOIeMbl, CBsi3aHHbIe ¢ OKcuaoM yriepoaa (1V),
TUIOTE3a IJ100aJIbHOTO TMOTEIUIEHHs KJIMMara, NapHUKOBBIA 3QQeKkT. YTosibHas KUCIOTa U €€
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MojydeHHe M mnpumeHeHue. KauecTBeHHas
peakuus Ha kKapOoHaT-uoHbI. Micnonp30BaHue kapOOHATOB B ObITY, MEIUIIUHE, TPOMBIIITIEHHOCTH
U CEJIbCKOM XO3SIHCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COEIUHEHUSX yriepoia
(MeTaH, 3TaH, THJIEH, alleTUJIEH, 3TaHOJ, TJIULEPUH, YKCYCHas KucioTa). [IpupoiHbie HCTOUHUKU
YTJIE€BOIOPOAOB (YyIoJib, MPUPOIHBINA a3, HEPTH), MPOIYKTH UX MepepadboTku (OEH3MH), UX POJIb
B OBITY U MPOMBINUIEHHOCTH. [oHATHE O OMONOTMYECKH Ba)KHBIX BEIIECTBAX: >KHpax, Oenkax,
yIIeBOJaXx — M HMX POJIM B KU3HU dYeloBeka. MarepuanbHOe €IMHCTBO OpPraHUMYECKUX U
HEOPraHUYECKUX COETMHEHUN.

Kpemuuii, ero ¢usnueckue M XHUMHUYECKHE CBOMCTBA, MOJy4YeHHE U NPUMEHEHHE.
Coenunenus kpemHusi B mpupoje. OOmme mnpencrasieHus o0 okcuae kpemuus (IV) u
KpeMHUEeBOM kucioTe. CUITMKAThI, UX UCIIOJIb30BaHKUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxHeiimune
CTpOUTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEeMEeHT, OeToH, »xene300eToH. I[IpoGiiembl
0€30MacHOro UCMOIb30BaHMS CTPOUTEIBHBIX MAaTEPHAJIOB B TIOBCETHEBHOM JKU3HHU.



Xumuueckuii IKcnepumenm:

u3yueHne o0pa3lioB HEOPTaHUYECKUX BEIIECTB, CBOWCTB COJITHOW KHUCIOTHI, MPOBEICHHE
KaueCTBEHHBIX PEaKIUil Ha XJOPHUA-UOHBI M HAOJIO/IEHUE MPU3HAKOB MX MPOTEKAHUS, OMBITHL,
oTpakaromue (U3NYEeCKue U XUMUYECKHE CBOMCTBA TaJIOTCHOB M MX COCAMHEHHUI (BO3MOXHO
HCIIOJIb30BaHUE BHUACOMATEpUaAOB), O3HAKOMJIEHHME C 0OpasliaMd XJIOpUAOB (TajJOreHUIOB),
O3HaKOMJICHHE ¢ o0pa3uamu ceppl M €€ COCOIUHEHHUSAMHU (BO3MOXHO HCIIOJIb30BaHHE
BUJCOMATepHaloB), HaOmOJeHHe Tmporecca OOyrauBaHUs — caxapa TOJ  JIeHCTBUEM
KOHIICHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYeHHE XMMHUYECKUX CBOMCTB pa30aBICHHON CepHOM
KHUCJIOTBI, TIPOBEJCHUE KAaueCTBEHHOM peakluuu Ha cyinb(ar-uoH U HaONIOJIeHUE IpHU3HaKa eé
IPOTEKaHUs, O3HAKOMJICHHE C (PM3MUYECKMMH CBOMCTBaMHU a30Ta, (ocdopa W UX COCTUHEHUI
(BO3MOKHO HMCIIOJB30BaHUE BUICOMATEPHUAIIOB), 0OOpa3iiaMu a30THIX U pochOopHBIX ya0OpeHUH,
nojy4yeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaKa, IPOBEACHUE
KauyeCTBEHHBIX peakluii Ha HOH aMMOHHUA U (ocaT-uoH U U3yYeHHE MTPU3HAKOB UX MIPOTEKAHUS,
B3aMMOJIEMCTBYE KOHLIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEAbIO (BO3MOYKHO HCIOJb30BaHUE
BUJICOMATEPHUAIOB), H3Y4YCHHE MOJeNel KPUCTAJUIMUECKUX pemETOK anMmasa, rpadura,
¢yiepeHa, 03HaKOMIJIEHHE C IPOLIECCOM aICOPOLIMU PaCTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM
yIIEM U yCTPOMCTBOM MTPOTHUBOrasa, MojJyueHue, coOupanue, paclio3HaBaHue U U3Y4YCHHE CBOWCTB
YIJEKUCIOro ra3a, IpPOBEJACHHME KaueCTBEHHBIX peakUuil Ha KapOOHAT M CUJIMKAT-UOHBI U
W3yY€HUE TMPU3HAKOB WX NPOTEKaHUS, O3HAKOMJIEHHE C MNPOAYKUMEH CHUIIMKATHOU
IIPOMBILUIEHHOCTH, PELIEHNE YKCIIEPUMEHTAIbHBIX 3a7a4 110 TeMe «Ba)kHennme HeMeTallibl ¥ UX
COCIMHEHUS».

MeTtajiibl M X COCAUHEHUS

OO01mas xapakTepuCcTUKa XUMUYECKUX JIEMEHTOB — METAJJIOB Ha OCHOBAHHUH UX TIOJIOKEHUS
B [lepnoguueckoil cucreme xumuyeckux snemMeHToB [[. M. MenzeneeBa U CTpOECHHsI aTOMOB.
Crpoenue MeramioB. Meraminueckass CBs3b M METAUIMYECKAs] KPUCTAUIMYECKAs pEHIETKA.
DNEeKTPOXUMUYECKUN Pl HampsDkeHUM MerauioB. DU3MYECKMEe W XUMUYECKHE CBOMCTBA
MeTaisioB. O0muMe crocoObl Moy4eHus MeTawioB. [loHATHE 0 KOPPO3UH METaNIOB, OCHOBHbBIE
CrocoObl 3alUThl UX OT Koppo3uu. CruiaBbl (cTanb, YyTyH, JIOPAJIIOMMHMHA, OpoH3a) M HX
IpUMEHEHHE B ObITY U MPOMBIIIJIEHHOCTH.

[Ilenoynble MeTaUIbL: MOJOkKEHNUE B [leproanyeckoil CUCTEME XUMHUYECKUX 3JIEMEHTOB /1.
H. MenzeneeBa, CTpOEHHE MX aTOMOB, HaXOXAcHHE B mpuponae. Ousmyeckue U XUMHUYECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HATpUs U Kaius. [Ipumenenue
LICJIOYHBIX METAJIOB U UX COCUHEHUN.

[I{erouHO3eMENBHBIE METAJUIBI MATHUM U KAJIBLIMIN: ITOJI0KeHKe B [lepuonnueckoi cucreme
xumuueckux syeMeHtoB . M. MeHaeneeBa, CTpOCHHE MX aTOMOB, HaXOXXIEHUE B IPUPOJE.
®usnyeckue U XMMHYECKUE CBOMCTBA MarHus M KajublMsl. BakHelnme COCIUHEHHs KalbIus
(oxcua, THAPOKCHUL, o). KECTKOCTh BOJBI M CITOCOOBI €€ YCTpaHEHHUS.

AmoMuHui: mnonoxeHue B Ilepuonnueckoil cuctemMe XHUMHUYECKHX 3JeMEeHTOB /.
H. MenzeneeBa, CTpOCHHE aTOMa, HaXOXKICHUE B Ipupoze. Pu3nuecKkue U XMMUYECKUE CBOMCTBA
anmoMuHUS. AMQOTEpHbIE CBOMCTBA OKCH/Ia U TUIPOKCH]IA AIFOMUHHSL.

Keneso: mnonoxenne B llepuoanueckoil cucreMe XMMHUYECKHX 3JIeMeHTOB /I
N. MenpeneeBa, CTpO€HHE aTOMa, HAXOK/JIEHHE B pupoe. PU3NuecKue U XMMUYECKHE CBOMCTBA
xkene3a. Okcunwl, Tuapokcunbl u conu skene3a (II) m xenmesa (III), mx cocras, cBoiicTBa U
MIOJIyYEHHE.

Xumuueckuii IKcnepumenn.

03HAaKOMJIEHHE ¢ 00pa3liaMH METAIIJIOB U CIUIABOB, MX (PU3NYECKUMU CBONCTBAMH, U3yUECHUE
pe3yIbTaTOB KOPPO3HH METAIIOB (BO3MOXKHO HCIOJIB30BAaHNUE BHIEOMATEPUAIIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUSL OKCHJA KajblMsl M HATPUs C BOJOM (BO3MOXKHO HCIOJb30BaHUE
BHUJICOMATEPHUAIIOB), MCCIEIOBAHUE CBOWCTB JKECTKOWM BOJBI, NpOLIECCA TOPEHHS JKele3a B
KHUCIoposie  (BO3MOXKHO — HCIIOJIb30BaHHE  BUIEOMATEpUaOB), IPU3HAKOB  IPOTEKaHUS
Ka4eCTBEHHBIX PEaKIMii Ha MOHBI: MarHWs, KaJblMs, aTIOMUHUSA, IIMHKA, xkene3a (II) u xenesa
(IIT), meau (II), HaGmroieHNE U ONMKMCAHKE MPOLIECCOB OKpAIIMBaHUS IUIAMEHW MOHAMH HaTpus,



KaJusl U KaiblKsg (BO3MOXHO HCIIOJNIB30BaHKUE BUAECOMATEpUAlOB), UCCIEIOBaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 10
TeMe «BajkHelrie MeTaibl U UX COSAUHEHUSY.

XuMus M OKpy:xaouas cpeaa

BemectBa u Marepuainsl B MOBCEAHEBHOW >KU3HM YeloBeka. be3onacHoe Mcnoiab30BaHUE
BEIICCTB M XUMHUYECKHX peakiuii B ObiTy. IlepBas momoms TpH XUMHYECKHX OXKOTax H
OTpaBJICHUSIX.

XHMMHYECKOE 3arpsiI3HEHUE OKpY’Karolel cpeabl (MpeaebHas A0IyCcTUMas KOHLEHTpalus
BemecTs, Aanee — [1J1K). Poib XuMum B perieHun 3KOJI0THYECKUX TTPOOIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3ioB MaTepralioB (CTEKII0, CIIaBbl METAIIJIOB, MTOJIMMEPHBIE MaTepUaIIbl).

Mesxicnpeomemmuuie ceasu

Peanuzamus MeXnpeaMETHBIX CBsI3ed MPHU M3YYEHUH XMMHUHU B 9 Kilacce OCYIIECTBIISIETCS
Yyepe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHSATHH, TaK U MOHATUMN, SIBIISIOIINXCS
CUCTEMHBIMU JIJISl OTJEJIBbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0m1re ecTecTBEHHO-HAYYHbIE TOHATHUS: HAYYHBIH (DaKT, TUTIOTE3a, 3aKOH, TEOPHS, aHAIIN3,
CUHTE3, KIacCHU(pUKalus, MNEePUOIUYHOCTb, HAOMIOACHHUE, SKCIEPUMEHT, MOJEIHpPOBaHHE,
U3MEpEHUE, MOJICIb, SIBJICHUE, TAPHUKOBBINA YPPEKT, TEXHOJIOTHSI, MAaTEPHAIIBL.

Ousuka: Marepus, aroM, OJEKTPOH, NPOTOH, HEHUTPOH, HOH, HYKIUJA, H30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, JJIGKTPUYECKUI 3apsl, M[POBOJHUKH, IOIYIPOBOIHUKH,
TUDIIEKTPUKU, (POTOITIEMEHT, BEIIEeCTBO, TENO, 00BEM, arperaTHOe€ COCTOSIHHE BEIIEeCTBA, ras,
pacTBOp, paCTBOPUMOCTh, KpUCTANINYECKas PEILIETKA, CIIJIaBbl, PU3NUECKUE BETUUNHBI, €IUHULIBI
MU3MEPEHMS], KOCMUYECKOE POCTPAHCTBO, IIAHETHI, 3BE3/1b1, COMHIIE.

buonorus: ¢otocunres, neixanme, Omochepa, dKOCUCTEMa, MUHEpAIbHBIC YIOOpEHMUS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, MTUTATENIbHbIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIBI, TOPHBIE TOPOJIBL, TOJIE3HBIE HCKOTIAEMBIE,
TOTLIIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 11O XMMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE pPe3yNbTaThl OCBOCHHS MPOrPaMMbl OCHOBHOTO oO0mIero o0Opa3oBaHUS
JIOCTUTAIOTCS B X0/1e 00Y4YEeHHs] XUMHUU B €IMHCTBE Y4eOHOM U BOCIIUTATEIbHON J1eATEIHbHOCTH B
COOTBETCTBUU C  TPAJAUIHUOHHBIMU  POCCHUCKHUMH  COIIMOKYJBTYPHBIMH W JTyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMU MU HOpPMaMH MOBEICHUS U
CIOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHSI U COLMATIM3ALIMYA O00YUaIOIIUXCS.

JIn4HOCTHBIE pE3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYaIOIUXCS PYKOBOJICTBOBATHCS
CUCTEMOH TO3UTHBHBIX IICHHOCTHBIX OPHEHTAIMH M pACHIMPEHUE OMBITA ACSITEILHOCTH Ha e
OCHOBE, B TOM YHCJI€ B YaCTH:

1) maTpMoOTHYECKOTr0 BOCIUTAHUSA:

[IEHHOCTHOTO OTHOLICHHSI K OTE€UECTBEHHOMY KYJIbTYpPHOMY, HCTOPHUUYECKOMY M Hay4HOMY
HACJICUIO, TIOHMMAHUS 3HAUCHUS XUMHYECKOH HAyKH B JKH3HU COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGOpMaIueil 0 MepeoBbIX JOCTHKEHHUSIX U OTKPBITHIX
MHUPOBOH M OTEYECTBCHHOW XHWMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSX 00 YCTpPOMCTBE
Mupa 1 o0IIecTBa;

2) rpaKIaHCKOT0 BOCTIMTAHUS:

MPEJICTAaBICHUS O COLMAJIbHBIX HOPMaxX M MpPaBHJIAX MEXKIMYHOCTHBIX OTHOLICHHHA B
KOJUIEKTHBE, KOMMYHHUKATHBHOH KOMIICTEHTHOCTH B OOINEGCTBEHHO TIOJIC3HOH, yd4eOHO-
MCCJIEIOBATENHCKOM, TBOPYECKOM U JPYTUX BHUJIAX AEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOM
COBMECTHOH JIEATEIHHOCTH IPU BBHIMIOJHCHUN Y4YEOHBIX, TTO3HABATEIBLHBIX 3aJa4, BBIMOJHCHUN
XUMHYECKHX SKCIIEPUMEHTOB, CO3/IaHUU YYEOHBIX MPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHUIO
¥ B3aMMOIIOMOIIM B MPOIECCE ITOM Y4eOHOW MeATeNTbHOCTH, TOTOBHOCTU OIICHHUBATH CBOE
MOBE/ICHNE U MTOCTYIKHA CBOMX TOBAPHILEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAHUS MOCIEACTBUI OCTYNKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSL:

MHPOBO33PEHUYCCKUE  MPEJICTABICHHUS O  BEIIECTBE M XHUMHYECKOH  PeakIiuw,
COOTBETCTBYIOIIIME COBPEMEHHOMY YpPOBHIO Pa3BUTHsI HAYKHM W COCTABISAIOIINE OCHOBY JJIS
MOHUMAHHUS CYITHOCTHA HAYYHOW KapTHHBI MHpPA, TPEJICTABICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHUS MPUPOJIbI, B3AUMOCBS3SIX YENIOBEKa C MPUPOTHON CPEOi, O POIU XUMHUU B TIO3HAHUU
ATUX 3aKOHOMEPHOCTEN;

MO3HABATE/IbHBIE MOTHBBHI, HANpaBICHHBbIE HA TMOJyYeHHWE HOBBIX 3HAHUW MO XUMHUH,
HEOOXOUMBIC JUII OOBSCHEHUS HAOJIOIaeMBIX TIPOIECCOB W SIBJICHUMU, IMO3HABATEIIBHOM,
MH(OPMAIIMOHHON U YUTATEIbCKOM KYIbTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITENIbHOM pabOThI
C y4eOHBIMH TEKCTaMH, CIPABOYHOH JHUTEPATYpPOH, MOCTYIMHBIMH TEXHUYCCKHUMH CpPEICTBAMHU
WH(OPMALIMOHHBIX TEXHOJIOTHH;

WHTEpEC K OOYUYEHUIO U TO3HAHUIO, JHO003HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pazoBaHUI0, IPOEKTHON U HCCIEAOBATEIBCKON NEATEIBHOCTH, K OCO3HAHHOMY BEIOODPY
HAIPABJICHHOCTH W YPOBHS O0YUYCHUS B JTaTbHEHIIIEM;

4) popMHUpPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HaHWE IICHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIIIEHUS K CBOEMY 37I0POBBIO, YCTAHOBKH
Ha 370pOBBIA 00pa3 >KU3HU, OCO3HAHUE TMOCIEACTBUN M HENPHUITHE BPEIHBIX MPUBBIYCK
(ynorpebsieHusi ajKorojsi, HApKOTHUKOB, KypeHHs), HEO0OXOIUMOCTH COONIOACHUS IpaBUII
0€30MacHOCTH MPHU OOPAILEHUHN C XUMHUYECKHUMH BEIIECTBAMH B OBITY U pealbHON KHU3HHU;

5) TPy10BOT0 BOCIIMTAHMS

MHTEpPEC K MPaKTUIECKOMY HM3YUYCHHIO Mpodeccuil u Tpyaa pa3IndyHOro poja, YBaKEHUE K
TPYIy ¥ pe3yIbTaTaM TPYIOBOH JEITEILHOCTH, B TOM YHCIIC HA OCHOBE IIPUMEHEHUS ITPEIMETHBIX
3HAHMM TI0 XHMHHU, OCO3HAHHBIA BBIOOP WHIWUBUIYATbHOW TPACKTOPUU TPOJOIKEHUS
o0pa3oBaHUs ¢ YYETOM JIMYHOCTHBIX HHTEPECOB W CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX



WHTEPECOB W TMOTPEOHOCTEH, yCHEemHOW Npo(hecCHOHATBbHON MeATeIbHOCTH W Pa3BUTHS
HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJIAITUPOBATHLCS B TPOGECCHOHATBHON CPE/IE;

6) 9K0JIOrH4Y€eCKOr0 BOCIIUTAHUS

HKOJIOTHYECKH IIeTIECO00pa3HOe OTHOIICHUE K MPHPOJIE KaK UCTOUHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAaHMS, MOHUMAHUE IIEHHOCTH 3J0pPOBOro U Oe30macHoro obpasza KHU3HHU,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHYECKOMY 370POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MPaBUil O€30MacHOTO MOBEACHUS IIPU paboTe ¢ BEllleCTBaMH,
a TaK)Ke B CUTYyaIUsX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOCH;

CIIOCOOHOCTH MPUMEHSATH 3HAHMUSI, TTOJTy4aeMble IIPH U3YYCHUH XUMHUH, Ui PEeLICHUS 3a/1a4,
CBSI3aHHBIX C OKPYXAIOLIEH MPUPOJHON CPEAOM, JJISI MOBBILIEHUS YPOBHS 3KOJOTHYECKOU
KyJbTYpPbl, OCO3HAHUS INI00ATBHOTO XapakTepa SKOJOTHYECKUX MPOoOJIeM U MyTell MX pelieHus
MOCPEJICTBOM METOJIOB XUMUU, IKOJIOTHYECKOTO MBIILUICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B
MTO3HABATEJIbHOW, KOMMYHUKATUBHOMN M COLMAJIbHOMN MPAKTUKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe MeranpeaMETHBIX pe3yJIbTAaTOB BBIICNAIOT 3HAYMMBbIE Ui (DOPMUPOBAHMS
MHUPOBO33PEHUST OOIIEHAYYHbIC TIOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUIOTe3a, (HaKT, cCHUCTEMA,
Ipoliecc, 3KCIEPUMEHT U JIpYroe.), KOTOpble UCHOJIb3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX
npeaMeTax Y MO3BOJISIOT Ha OCHOBE 3HAHUN U3 ATHUX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O
LIEJIOCTHOM Hay4YHOH KapTHHE MHpa, U YHUBEpCaJlbHble yyeOHble ACUCTBUS (IIO3HABATENIbHBIE,
KOMMYHHUKATHBHBIE, PETYJSTHBHBIC), KOTOpPBIE OOECIIeYHBAOT (OPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHO! AEATEIbHOCTH.

[lo3HaBaTe/bHbIE YHHBepPCAJIbHbIE YUeOHbIe AelicTBUS

ba3oBble Jlornueckue aecTBUs:

YMEHHS HCIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIUIEHUST TMPU OCBOCHHHM 3HAHUU:
PACKPBIBATE CMBICT XUMHWYCCKUX HOHATHH (BI;II[CJ'ISITI) HX XapaKTCPHBIC IPU3HAKW, YCTAHABJIUBAThH
B3aMMOCBS3b C APYTUMHU TOHSTHUSMH), UCIIOJNB30BATh TMOHATHUS IS OOBSICHEHUS OTAEIbHBIX
q)aKTOB n 5[BJI€HI/II>'I, BBI6I/IpaTI> OCHOBAHMA U KPUTCPUH TJIA KJ'IaCCI/I(l)I/IKaHI/II/I XUMHUYCCKUX BCIICCTB
U XUMUYECKUX PEaKIIMi, yCTaHABIMBaTh MPUYMHHO-CIIEJCTBEHHBIE CBS3U MEXIYy OOBEKTaMu
U3YYEHHUSI, CTPOUTH JIOTUYECKUE PACCYKICHHS (MHIYKTHBHbBIC, IE€AyKTHUBHbIC, MO0 AHAJIOTUH),
JienaTh BbIBOJIBI M 3aKJIFOUEHHS;

YMEHHE NMPUMEHATh B IPOLECCE MO3HAHMS MOHATHS (MPEAMETHbIE M METallpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJETH, HCIONb3yeMble B XHMHH, MPEOOPa30BBIBATH HIMPOKO
MNPUMCHACMBIC B XUMHWU MOJCIIBHBIC IMPCACTABICHUA — XUMHYECKHI 3HaK (CI/IMBOJ'I BHGMCHTa),
xuMH4eckass ¢GopMylia M ypaBHEHHE XHMHYECKOHW peakiMuu — TpU pElIeHud YydeOHo-
IIO3HaABaTCJIbHBIX  3a/Ja4, C y‘{éTOM 9TUX MOACJIBHBIX HpeI[CTaBJIeHI/IfI BBIABJIATE H
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3yYaeMBIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMHWYCCKUX peaKHHﬁ, BBIABIIATH O6HII/I€ 3aKOHOMCPHOCTHU, IMPHUYNHHO-CJICICTBCHHLBIC CBA3U U
MPOTUBOPEYUS B U3YyUaEMBbIX MPOIECCaxX U SBICHUSIX.

Ba3oBble uccienoBareibCKue AeiCTBUA:

YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAaY€CTBE MHCTPYMEHTA IO3HAHUS, a
TaKXXE€ B Kadye€CTBE€ OCHOBBI IJIsd q)OpMI/IPOBaHI/ISI TUIIOTE3bl 110 IIPOBEPKE MPaBUIILHOCTU
BBICKA3bIBAEMbBIX CYKJICHUII;

HpI/IO6peTeHI/Ie OIlbITa IO IJIAHWUPOBAHHWIO, OpraHU3alluid N IPOBCACHHUIO YUYCHUUYCCKHX
AKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJ0OM IMPOIlecca, CAMOCTOSTENILHO MTPOTHO3UPOBATH €TI0
pe3yibTaT, (GopMyIupoBaTh OOOOIIEHUS W BBIBOJABI MO pe3yJbTaTaM MPOBEAEHHOTO OIBITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O MPOJIEIaHHOM paboTe.

PabGora ¢ undopmanmeii:

yMeHHe BbIOUpaTh, aHATM3UPOBATh U UHTEPIPETHUPOBATH MH(DOPMAIIHIO PA3IUYHBIX BUOB
1 GOpM IPECTaBICHUS, TOJy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (HAay4HO-TOMYJIIpHAas IMTEpaTypa



XHUMHYECKOTO COJICPKaHUs, CIIPAaBOYHBIE TOCOOHS, pecypchl IHTepHeTa), KpUTHYECKH OIICHUBATh
MPOTUBOPEUNBYIO M HEJJOCTOBEPHYIO HH(POPMAITHUIO;

YMEHHUE MPUMEHSTh Pa3JIMYHbIC METOJbI U 3alIPOCHI IPU MOUCKE U 0TOOpe MHMOPMAIH H
COOTBETCTBYIOIINX JAHHBIX, HEOOXOMUMBIX JIJISl BBIMIOJTHEHHS YI€OHBIX M MIO3HABATEIBHBIX 33724
OIPENEeIEHHOTO THUIA, MPHOOpPETEHHE OIbiTa B 00JAacTH WCIOJIB30BaHUS HH(OPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIaJICHUE KYJIbTYPOU aKTUBHOTO HMCIIOJIb30BAHMS PA3TMUHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTUMAIBHYIO (OpMy TpecTaBICHUS
uH(pOpMAILIMKM W WJUTIOCTPUPOBATH PEIIaeMbIe 33/1a4l HECJIOXKHBIMA CXEMaMH, JuarpaMMamu,
npyruMu (popmamu rpauku U UX KOMOMHAITUSMU;

YMEHHE HCHOJb30BaTh M AaHAIM3MPOBATh B Mpolecce y4eOHOH M HCCIIeAOBATENbCKOM
NEeSITeTbHOCTH HH(POPMAIIHIO O BIMSHUY MPOMBIIUICHHOCTH, CEIBCKOTO XO3SHUCTBA U TPAHCIIOPTA
Ha COCTOSIHHE OKPY>KaIoIIei MPUPOTHON CPEJIbI.

KoMMyHUKaTHBHBIE YHHBePcAIbHbIE YUeOHbI€ 1eHCTBHUS:

YMEHHUsS 3a/laBaTh BONPOCH (B Xoxe muaimora W (WIM) AMCKYCCHH) IO CYIIECTBY
oOcyxmaeMoii Tembl, (OPMYITHPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBITOJHEHUS
NPEIOKEHHOM 3a/1a4H;

YMEHHUS TIPEICTABIISITh MTOTYYCHHBIE PE3YyIbTaThl TO3HABATEIIBHOMN JCSITEILHOCTHA B YCTHBIX
U THCHhMEHHBIX TEKCTaX; [eJIaTh MPE3CHTAIUI0 PE3YJIbTATOB BBIMOJHEHHS XHUMHUYECKOTO
IKCIIEPUMEHTa (JIA0OPATOPHOTO OTBITA, JTAOOPATOPHOH pPabOTHI IO WCCICAOBAHUIO CBONCTB
BEIIECTB, y4eOHOTO MPOEKTA);

yMEHHS Yy4eOHOTO COTPYJIHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOH ITO3HABATEIHHOU U
UCCIICIOBATEIbCKON JICATEIILHOCTU TPH PEIICHHH BO3HHUKAKOIIUX MPOOJeM Ha OCHOBE y4déTa
0o0IIMX MHTEPECOB W COTJIACOBAHMS TMO3WIUH (00CYXIeHUS, OOMEH MHCHHSIMH, «MO3TOBBIC
HITYPMBbD», KOOPAWHAIIMS COBMECTHBIX JICHCTBHM, ONPECIICHUEe KPUTEPHEB TI0 OIEHKE KauyecTBa
BBITIOJTHEHHOW PaOOTHI M IPYTHE).

PerynsiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1€iiCTBUS:

YMEHHUE CAMOCTOSITENBHO OINPENEIATh eI ACATEIbHOCTH, IIIaHUPOBATh, OCYIIECTBIIAT,
KOHTPOJIUPOBaTh M TPU HEOOXOJAMMOCTH KOPPEKTUPOBATH CBOIO JCSTEIBHOCTh, BHIOMpATH
Haubosee 3 PeKTUBHBIE CIOCOOBI pelIeHns Y4eOHbIX 1 TO3HABATENbHBIX 33/1a4, CAMOCTOSTEIILHO
COCTaBIIATh WJIH KOPPEKTHUPOBATH MPEITIOKEHHBIA AJITOPUTM JI€VUCTBUI MTPU BHITIOJIHEHUH 3aJTaHHUI
C y4éTOM TONy4YeHHUs HOBBIX 3HAHUN 00 HM3yuaeMbBIX OOBEKTaX — BEIIECTBAX M PEaKIUsX,
OLICHUBATh COOTBETCTBUE IMOJIYUYEHHOTO PE3yJIbTaTa 3asBJICHHOMN 1€1M, YMEHUE UCIIOJIb30BaTh U
AHAJIM3UPOBATh KOHTEKCTHI, IIPEIJIaracMble B YCIOBUM 3aJaHU.

IMPEAMETHBIE PE3YJIBTATbBI

B cocraBe mnpeAMETHBIX pe3ylbTaTOB IO OCBOCHHUIO 0053aT€IBLHOTO COJEepKaHUS,
YCTAaHOBJIEHHOIO JaHHOM (QenepaibHOl pabodeil mporpaMMoil, BBIIEISIOT: OCBOEHHBIE
o0ydJalomuMUCs Hay4dHbIe 3HAHUS, YMEHHS M CHOCOOBl JeWCTBUM, crenuduyeckue s
npeaAMETHOM o00sacTu «XUMUS», BHIBI JEATCIBHOCTH TIO TOJMYYEHHI0O HOBOTO 3HAHMUS, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUYEOHBIX U HOBBIX CUTYyAIIHSIX.

K xonHmy oOydeHus B 8 kJjiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Y 00YyHAIOIINXCSI YMEHUI:
pacKpbIBaThb CMBICI OCHOBHBIX XMMHYECKUX TOHATUN: aTOM, MOJEKYJa, XMMUUECKUN DJIEMEHT,
IIPOCTOE BEIIECTBO, CIOYKHOE BEILIECTBO, CMECh (OAHOPOIHAS U HEOJHOPOJHAs), BAJICHTHOCTb,
OTHOCHUTEJIbHAS aTOMHAsl U MOJIEKYJISIPHAsI Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJIIpPHAs Macca,
MaccoBasi J0Jii XUMHUYECKOTO 3J€MEHTa B COEJUHEHHH, MOJIAPHBIA OO0BEM, OKCHA, KHUCIOTA,
OCHOBaHHUE, COJb, D3JEKTPOOTPULIATEIILHOCTb, CTENEHb OKHUCIIEHUS, XMMMUYECKas peakuus,
KJIacCU(UKaLMs PEeaKIHii: peakuu COEAMHEHUS, PEeaKIMH Pa3IoXKEeHHs, PEaKIMi 3aMelleHus,



peakuu 0OMeHa, PK30- M SHJOTEPMUUYECKHUE PEAKIIUU, TETUIOBOH d(PEeKT peakiuu, sapo aToma,
AIIGKTPOHHBIN CIION aToMa, aTOMHasi OpOUTAllb, PAINyC aTOMa, XUMUYECKasl CBS3b, MOJSIpHAS U
HENoJIsipHasi KOBAJICHTHAs! CBA3b, MOHHAS CBSI3b, MOH, KATHOH, aHHOH, PacTBOpP, MaccoBasi A0
BeIleCTBA (ITPOLICHTHAs] KOHIIEHTpAIHsl) B paCTBOPE;

WUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHATUN U IPUMEHSATH 3TU MOHSITUS PU
ONMCAHUU BEILIECTB U UX MPEBPALLCHUI;

UCIOJIb30BaTh XMMHUYECKYI0 CHUMBOJUKY JJIsi COCTaBJeHHS (OpPMYJ BEIIECTB U ypaBHEHUU
XUMHYECKHUX PEAKIUK;

OTIpeIeNIATh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEJIUHEHUSX, CTENEHb OKHCIICHUS
DJIIEMEHTOB B OWHAPHBIX COCAMHCHHSIX, MPUHAIJICKHOCTh BEIIECTB K OMPEICIEHHOMY KIIaccy
coequHeHuH o GopMyiaM, BUJ XUMUYECKOM CBsI3U (KOBAJICHTHAs U MOHHAs) B HEOPTaHUYECKUX
COC/IMHECHUSIX;

packpbiBaTh cMbich [lepuonuyeckoro 3akona JI. . MenzaeneeBa: 1eMOHCTPUPOBATh TOHUMAaHUE
NEePUOIUYECKON 3aBUCHUMOCTHM CBOMCTB XHMHUYECKHX OJJIEMEHTOB OT HX TOJOXKEHHUS B
[Tepuoanueckoii cucreme, 3aKOHOB COXPAHEHHUS MACChl BELIECTB, IIOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YY€HHs, 3aKOHA ABOTaIpo;

OMKCHIBATh U XapakTepu3oBaTh Tabmuunyio dopmy I[lepuoanueckoit cucTeMbl XMMHYECKUX
9JIEMEHTOB: Pa3JIMuaTh MOHITHS «TJIABHAS moArpyma (A-Tpymma)» u «rmodouynas moarpymma (b-
rpymnmna)», Majible U OOJbIINE MePHO/Ibl, COOTHOCUTH 0003HAUEHHUS, KOTOPhIE UMEIOTCA B TaOulIIe
«Ilepmogmueckass cucrema xumuyeckux osnemeHtoB J[. WM. MenaeneeBay ¢ 4YHCIOBBIMHU
XapaKTePUCTHUKAMU CTPOCHHUS aTOMOB XMMHMUYECKHUX JJIEMEHTOB (COCTaB W 3apsij sjpa, oOliee
YHUCJIO AJIEKTPOHOB U PaCIpeIesIeHHUE UX 10 AJIEKTPOHHBIM CJIOSIM);

KJIaCCU(UIIUPOBATh XUMHUECKHUE SJIEMEHTHI, HCOPraHUYECKHE BEIIECTBA, XMMHUUECKHE PEaKluu
(110 YHCITy ¥ COCTaBy YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, IO TEIUIOBOMY (D (DEKTy);
XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOICTBAa BEIIECTB PA3IUYHBIX KJIACCOB,
MOATBEPIK/Iasl OMMCAHKUE TPUMEPAMHU MOJICKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMHUECKUX
pEaKI;

MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT MX KaU€CTBEHHOT'O COCTaBa, BO3MOKHOCTH
MPOTEKAHUsI XUMUYECKUX MPEBPAILIEHUN B PA3JIMYHBIX YCIOBUSIX;

BBIYHCIIATH OTHOCHUTEIILHYIO MOJICKYJISIPHYIO UM MOJISIPHYIO MacChl BEIIECTB, MAcCOBYIO JIOJIO
XUMHYECKOTO JJIEMEHTa Mo (opMylie COCTUHEHHS, MAcCOBYIO JOJIO BeIIecTBa B PacTBOPE,
MIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHYECKOW PEaKIIHH;

MPUMEHATh OCHOBHBIE ONEPALIMHI MBICIUTENIBHON AEATENHHOCTH — aHAJIM3 U CUHTE3, CPABHEHHE,
000011eHIE, CUCTEMAaTH3AIINIO, KITaCCHU(UKAIINIO, BBISIBICHUE TPUUYUHHO-CIICICTBEHHBIX CBA3EH —
JUISl W3Y4YEHHUS CBOMCTB BEIIECTB M XUMHUYECKHX pEaKIUH, €CTECTBEHHO-HAYYHBIE METO]IbI
MO3HAHUSI — HAOIIOICHUE, U3MEPEHUE, MOJICTTUPOBAHKE, IKCIIEPUMEHT (PEabHBIM U MBICTICHHBIN);
CJIeIOBaTh MpaBUJIaM IMOJIb30BAHHS XUMUYECKOW MOCY0M U 1ab0paTOpHBIM 000PYJIOBaHHEM, a
TaKKe MpaBujIaM OOpaIlleHus C BEIIECTBAMH B COOTBETCTBHH C HHCTPYKIIMSIMH T10 BBITTOJTHEHHUIO
71a00paTOPHBIX XUMHYECKHX OIBITOB MO MOJYYEHUI0O U COOMPAHHUIO Ta3000pa3HBIX BEIIECTB
(Bomoposila M KHCIOpOJa), NPUTOTOBICHUIO PACTBOPOB C OMNpEAEIEHHOW MaccoBOil Joiei
PacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH W NPOBOJUTH XHUMHYECKHUE HKCIEPUMEHTHI IO
pacmo3HaBaHUIO PACTBOPOB IIEJIOYEed MW KHUCIOT C TOMOIIBI0 HMHAWKATOPOB (JIAKMYC,
dbeHondranen, METHIOPAHK U IPYTHE).

K xonHuy oOydeHust B 9 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YpOBHE JOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Y 00YyHAIOIINXCSI YMEHUI:
pacKpbIBaThb CMBICI OCHOBHBIX XMMHWYECKUX TMOHATUN: XUMHUYECKHM 3JIEMEHT, aTOM, MOJIEKYJIA,
UOH, KaTHOH, AaHHUOH, IPOCTO€  BEIIECTBO, CJIO)KHOE  BELIECTBO,  BAJCHTHOCTb,
IIEKTPOOTPULIATEIBHOCTD, CTENEHb OKUCIECHMs, XMMHMUYECKas pPEaKIusl, XUMHUYecKas CBS3b,
TEIIOBOM 3P PEKT peakiiu, MOJb, MOJIIPHBI 00BEM, pacTBOpP, AJIEKTPOJIUTHI, HEANEKTPOIUTHI,
AIIEKTPOJIUTUYECKAsT JMCCOLMALUS, PEaKIUd HOHHOIO OOMEHa, KaTajau3aTrop, XMMHUYECKOoe
paBHOBecHe, 00paTUMbIe U HEOOpaTUMBbIE pEaKLIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,



OKHCIIUTENb, BOCCTAHOBMUTENb, OKHCICHME M BOCCTAHOBIIEHHE, AJJIOTPONMs, aM(pOTEPHOCTb,
XUMHUYECKasl CBs3b (KOBaJE€HTHAs, HOHHAs, METaJUIMYECKas), KPHUCTAUIMYECKash pEIIETKa,
KOpPpO3Usi METAJJIOB, CIUIABBI, CKOPOCTb XHWMHYECKOW pEaKLUUH, NPEICIIbHO JOIIyCTUMAs
koHueHrpauus [IJIK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHUYECKUX MOHATUN U IPUMEHATH 3TU NOHATHS IIPU
OINMCAHUU BELIECTB U UX MIPEBPALLEHUI;

UCIIOJIb30BaTh XUMHUECKYI0 CHUMBOJIMKY Ul COCTaBlIeHHs (DOpMyJl BEILECTB U YypaBHEHUH
XUMHYECKHUX PEAKIUN;

ONpEACIATh BAJIECHTHOCTh M CTCIECHb OKHUCICHUS XUMHUYECKUX DJIEMEHTOB B COEAMHEHHAX
pa3IMYHOTO COCTaBa, MPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJacCy COEIMHEHUH IO
(bopMmynaM, BUJ XMMUUYECKOH CBA3M (KOBaJEHTHAsl, HOHHAsI, METAJJIMUECKasl) B HEOPIraHUYECKUX
COCIMHEHUSX, 3apsijl MOHA MO0 XUMHUYECKOW (popmylie, XapakTrep cpeibl B BOIHBIX PacTBOpax
HEOPraHUYECKUX COSAMHEHUN, TUIl KPUCTAJNINYECKON PEIIETKA KOHKPETHOIO BELIECTBA;
packpsiBaTh cmbici Ilepuogmueckoro 3akona /. WM. MenzaeneeBa W JE€MOHCTPUPOBATH €r0
IIOHMMAaHME: OIUCBIBaTh U XapaKTepu3oBaTh TabiuuHyro (opmy I[lepuoanyeckoit cucTembl
XUMHYECKHX JJIEMEHTOB: pa3jiMyarh MOHATHS «TJaBHas MoArpynna (A-rpymma)y u «moOoyHas
noarpynna (b-rpynma)», manble u Oojblune NEpUOIbl, COOTHOCHTH 0003HAuY€HUs, KOTOphIE
UMEIOTCS B TEPHOAMYECKONW TaONHIlE, C YUCIOBBIMH XapaKTEPUCTHKAMHU CTPOCHHUS aTOMOB
XMUMHUYECKHX 3JIEMEHTOB (COCTaB U 3aps] AApa, o0I11ee YKCIIO0 3JICKTPOHOB U pacrpeieIeHue UX 1o
AIIEKTPOHHBIM CJIOSIM), OOBSACHATH O0IIKME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB U
UX COCAMHEHMH B IpeAeiIax MajblX IEPUOAOB U IVIABHBIX MOATPYIII ¢ Y4ETOM CTPOCHHS HX
aTOMOB;

KJaccu(puIUpoBaTh XMMUYECKHE 3JIE€MEHThl, HEOPraHUYECKHE BELIECTBA, XUMUYECKUE PEaKLIUU
(10 yuCIly U COCTaBy yYacCTBYIOIIMX B PEAKIIMH BELIECTB, 10 TEIIOBOMY 3(PPEKTY, 0 USMEHEHUIO
CTETIEHEH OKUCIIEHUS! XUMUUYECKUX JIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATh) OOIIME M CHeNU(UIECKHEe XUMHYECKHE CBOMCTBA MPOCTHIX U
CJIOXHBIX BEILLECTB, IOATBEPAKAas ONMCAHUE IPUMEPAMH MOJIEKYJISIPDHBIX U MOHHBIX YPaBHEHUI
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHI;

COCTaBJIAITh YPABHEHUS IEKTPOJIUTUYECKON TUCCOLMALIMY KUCIIOT, IEN0YENH U COJIEH, TTOJIHBIE U
COKpaIlEHHbIE YPAaBHEHMsI PEAKIMI HOHHOTO OOMEHa, YpaBHEHMsS PEaKIUM, MOATBEPKIAOIINX
CYILLIECTBOBaHHE FEHETUUECKOM CBS3M MEX/y BEIIECTBAMU PA3JIMYHBIX KIACCOB;

PacKpBIBAaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUNA TOCPEICTBOM COCTaBICHUS
AJIEKTPOHHOT0 OanaHca 3TUX PEeaKLni;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BOZMOKHOCTH IIPOTEKAHUS
XMMHUYECKHX NPEBPAIICHNUN B Pa3IMUHBIX YCIOBHSX;

BBIUHCIISTH OTHOCUTENBHYIO MOJEKYJISIPHYIO U MOJISIPHYIO MAacChl BELIECTB, MAacCOBYIO JOJIIO
XMMHMYECKOTO 3JIeMEeHTa MO0 (opMyJie COeIMHEHMs, MAacCOBYIO JIOJIO BEIIECTBAa B PacTBOpE,
IIPOBOAMTH PAcU€Thl O YPABHEHUIO XUMUYECKON PEaKIUH;

coOuro1aTh MpaBUIIa MOJB30BaHUS XUMHUECKOW MOCYA0H U 1a0opaTOpHBIM 000pyA0BaHHEM, a
TaKk)Ke MpaBuiia 0OpallleHus C BELIECTBAMH B COOTBETCTBUU C MHCTPYKIHUSMHU O BBIIIOJIHEHUIO
7a00paTOPHBIX XMMUYECKHUX OMBITOB IO IOJYYEHHIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa U yTIeKUCIoro rasa);

IPOBOAMTH PEAKIMM, IOATBEPKIAAIOLINE KAYECTBEHHBIH COCTaB Ppa3JIWYHBIX BEILIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpOMHI-, HOAMI-, KapOoHaT-, (ocdar-, cuiankar-,
cyiabdar-, THUAPOKCUI-UOHBI, KATHOHBI aMMOHHS ¥ MOHBl M3YYEHHBIX  METaJJIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPraHMUYECKUX BEILIECTB;

IIPUMEHSTh OCHOBHBIE ONEPALlMU MBICIUTEIBHON NEATEIbHOCTU — QHAJIU3 U CUHTE3, CPABHEHHUE,
0000111eHIe, cUCTEMaTH3alMI0, BBISIBJICHHE MPUYUHHO-CIEACTBEHHBIX CBSI3€H — NI U3y4YeHUs
CBOMCTB BEUIECTB U XHUMHUYECKUX PEAKIMH, €CTECTBEHHO-HAYYHBIE METOJBI IO3HAHUSA —
Ha0JI0/IeHue, U3MEepEeHNe, MOIEIMPOBAHNE, SIKCIIEPUMEHT (pealbHbIN 1 MBICIIEHHBIH).



TEMATHYECKOE INTAHUPOBAHMUE

8 KJIACC
Ko | Dnekrponnbie (ungposbie)
Ne HaunmeHoBaHue pa3/ie/ioB H TEM yecTB | 00pa3oBaTe/ibHbIE PeCypChl
n/n NMPOrpaMMbl 0
yacoB
Pasznea 1. [lepBoHayaibHbIe XMMUYECKHE TOHATHS
1.1 | Xumusa — BaxkHast 00J1aCTh €CTECTBO3HAHUS U 5 https://m.edso00.ru/7f41837c
NPaKTHYECKOH EATEILHOCTH YCIOBEKA
1.2 | BemiecTBa 1 XMMHUYECKHE PEAKIIUH 15 https://m.edsoo0.ru/7f41837c
Pa3zjen 2. BajkHeiilue nNpecTABUTEIM HEOPraHUYECKHX BelleCTB
2.1 | Bo3ayx. Kucnopos. Ilonsitue 06 okcumax 6 https://m.edsoo.ru/7f41837c
2.2 | Bomopo. [ToHsiTHE 0 KUCIOTAaX M COJSAX 8 https://m.edso0.ru/7f41837c
2.3 | Boga. PactBopsl. [loHsTHE 00 OCHOBAaHUAX 5 https://m.edsoo.ru/7f41837¢c
2.4 | OCHOBHBIC KJIACChI HEOPTAHUYECKUX 11 https://m.edso0.ru/7f41837c
COE€IMHEHUN

Paznen 3. [lepuoanueckuii 3axkon u [lepuoauyeckas cucreMa XuMHYECKHX 3j1eMeHTOB /1.
N. MenaeneeBa. CtpoeHue aToMoB. XUMHYECKAasi CBA3b. OKUCIUTENBHO-
BOCCTAHOBHTEJIbHbIE peaKIIUN

3.1 | Ilepuoanyeckuii 3akoH u [lepuoanyeckas 7 https://m.edsoo.ru/7f41837¢c
cHCTeMa XUMHYECKUX dieMeHToB /1. 1.
MenneneeBa. CTpoeHue aroma
3.2 | Xumuueckas cBsi3b. OKUCIUTEIBHO- 8 https://m.edsoo.ru/7f41837c
BOCCTaHOBHTEIIbHBIC PEAKIIUH
PesepBHoe Bpemsi — 3 u
Hroro | 68
9 KJIACC
Kosm | Dnexrponnbie (Hugposbie)
Ne HanmeHoBaHue pa3/iesioB U TEM YyecTB | 006pa3oBaTeibHbIE PeCYPChl
n/n NpOrpamMMbl 0
4acoB
Pasnea 1. BemecTBo M XuMH4yecKkHne peakuumn
11 [ToBTOpeHnue u yriryOaeHrne 3HaHUH OCHOBHBIX 5 https://m.edsoo.ru/7f41a636
" | pa3nenoB Kypca 8 kiacca
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 https://m.edsoo.ru/7f41a636
peaKIuii
13 DNEKTPOIUTHYECKAS TUCCOLIUAITHS. 8 https://m.edso0.ru/7f41a636
| XuMu4ecKue peakiiuy B pacTBOpax
Pa3znea 2. HeMeTaJJIBI H HX COeTMHEHHUS
21 OO1ast XxapaKTEpPUCTHKA XUMHUECKUX 4 https://m.edsoo.ru/7f41a636
| snemenroB VIIA-rpynmnsl. I'anoresst
OO1ast XxapaKTEpPUCTHKA XUMHUECKUX 6 https://m.edsoo.ru/7f41a636
2.2 | onemenToB VIA-rpynmsl. Cepa u eé
COC/IMHCHHUS
OO1ast XxapaKTEpPUCTHKA XUMHUYECKUX 7 https://m.edsoo.ru/7f41a636
2.3 | onemeHToB VA-rpynnsl. A30T, pocdop u ux
COC/IMHCHHUS
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OO01m1ast XxapaKTEpPUCTHKA XUMHUECKUX

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

2.4 | anemenTtoB [VA-rpynmbl. Yriaepoa u KpeMHUN
U UX COCAUHEHHUS
Pa3pen 3. MeTaJJIBI M X COeTUHEHU S
3.1 | OG1ue CBOMCTBA METAIIOB 4 https://m.edso00.ru/7f41a636
3.2 | BaxHeline METAIUIBI U UX COEIUHEHUS 16 https://m.edso0.ru/7f41a636

Pasnen 4. XuMus u oKpyKamoumas ¢

peaa

4.1 | BemecTBa 1 MaTepuasbl B dKU3HU YEJIOBEKA 3
PesepBHOE Bpemst 3
Htoro 68
8 KUIACC
Koa | DanexTponnblie (uu¢poBbie)
No nyec | odpa3oBaTeIbHbIE PeCypPChI
H /;1 HaunmeHoBaHue pa3/IesioB U TeM MPOrPaMMbl | TBO
4yaco
B
Pa3znea 1. [lepBonavaibuble XumMudeckue nousaTus (20 4)
1 [Tpeamer xumuu. Posib XUMHUU B )KU3HU 1 https://m.edsoo.ru/ff0d210c
uenoBeka. Tena u BenecTna
2 [ToHsATHE O METOIAX IO3HAHUS B XUMUHU 1 https://m.edsoo.ru/ff0d227e
3 | IpakTuueckas padora Ne 1 «I[IpaBuna pabotei B | 1 https://m.edsoo.ru/ff0d23dc
7TabopaToOpHH ¥ NPUEMBI OOPAIIICHHS C
J1a00paTOPHBIM 000PYI0BAHUEM
4 Yucreie Bemectsa U cMech. CrocoOsl 1 https://m.edsoo.ru/ff0d26ca
pa3aeneHus cMecen
5 | IlpakTrueckas padota Ne 2 «Paznenenue cmeceit | 1 https://m.edsoo.ru/ff0d28c8
(Ha mpUMepe OYMCTKU OBAPEHHOM COJIN)»
6 | ATOMBI M MOJIEKYJIBI 1 https://m.edsoo.ru/ff0d2a6c
7 | X¥MHYeCKHUE IIEMEHTHI. 3HAKU (CUMBOJIbI) 1 https://m.edsoo.ru/ff0d2be8
XUMHYECKHUX JIEMEHTOB
8 | IlpocThie U CIOXKHBIC BEIIECTBA 1 https://m.edsoo.ru/ff0d2a6c
9 | ATOMHO-MOJICKYJIIPHOE YUCHUE 1 https://m.edsoo.ru/ff0d2d50
10 | 3aKOH IMOCTOSIHCTBA COCTaBa BEILECTB. 1 https://m.edsoo.ru/ff0d2eae
Xumunyeckas popmyia. BaneHTHOCTh aTOMOB
XUMHYECKHUX JIEMEHTOB
11 | OtHocuTesnbHas aroMHast Macca. OTHocHuTenbHas | 1 https://m.edsoo.ru/ff0d323c
MOJICKYJISIpHAsi Macca
12 | MaccoBast 0711 XUMHYECKOTO 3JIEMEHTA B 1 https://m.edsoo.ru/ff0d350c
COEIMHEHUH
13 | KonmnuectBo BemectBa. Monb. MossipHast macca | 1 https://m.edsoo.ru/ff0d5230
14 | Ousnveckue U XUMHUECKUE SIBICHUS. 1 https://m.edsoo.ru/ff0d37fa
XHUMHUYECKasi peaKus
15 | [Ipu3Haku U yciaoBuUs MPOTEKaHUS XuMuueckux | 1 https://m.edsoo.ru/ff0d3al6
peakuuii
16 | 3aKOH COXpaHEHHS MAacChl BEIIECTB. 1 https://m.edsoo.ru/ff0d3b88

XUMHUYECKUE YPaBHEHUS
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17 | BelunciaeHus: KOJIMYECTBA, MaCChl BELIECTBA 10 1 https://m.edsoo.ru/ff0d5708
YpaBHEHHSIM XMMHUYCCKUX PEAKITHit

18 | Kiaccugukanms XuMHYECKHX PEaKLUit 1 https://m.edsoo.ru/ff0d3f34
(coemuHECHMSI, PA3IOKCHHS, 3aMCIICHHS,
oOMeHa)

19 | M. B. JlomoHOCOB — y‘leHHI/I-BHHI/IKJ‘I?HeI[I/ICT. 1 hitps://m.eds0o.ru/ff0d40c4
O06001IeHre U CUCTEMAaTH3aIlisl 3HAHHUHA

20 | KontponsHas padora Nel mo teme «Bemectean | 1 https://m.edsoo.ru/ff0d4290
XMMHUYECKHE PEAKIHI)

Paznen 2. BaxHeiilmme npeacTaBuTe i Heopranudeckux Bemects (30 v)

21 | Bo3myx — cmech razoB. CocTtaB Bo3yxa. 1 https://m.edsoo.ru/ff0d448e
Kucaopoa — 371eMEeHT U MPOCTOE BEIIECTBO.
O30H

22 | dusnyecKkre U XUMUYECKHE CBOMCTBA 1 https://m.edsoo.ru/ff0d4614
KHCJI0poaa (peakiui OKUCIICHHUS, TOPEHHUE).
[TonsiTue 06 okcumax

23 | CiocoObl oJTy4eHus Kuciioposa B jadopatopun | 1 https://m.edsoo.ru/ff0d497a
1 POMBIIIIEHHOCTH. [IprMeHeHne KHCIopoaa

24 | TertoBoi 3G PEeKT XUMUIECKON pEaKIiH, 1 https://m.edsoo.ru/ff0d4790
MOHATHE O TEPMOXUMHYECKOM YPaBHEHUH, K30~
U SHJOTEPMUYECKHX PEAKIHIX

25 | ToruuBo (HedTh, yroyib u MeTaH). 3arpsisHenue | 1 https://m.edsoo.ru/ff0d4c4a
BO3/yXa, CIIOCOOBI €0 MPEI0TBPAICHHS

26 | INpakTuueckas padota Ne 3 1o Teme 1 https://m.edsoo.ru/ff0d4ae2
«[Tonyuenue u cobupaHure KUCIOPOIa, U3yUCHHE
€ro CBOMCTBY

27 | Bogopoa — 3IIEMEHT U IPOCTOE BEIIECTBO. 1 https://m.edsoo.ru/ff0d4dd0
Haxoxnenue B mpupoie

28 | dusnyeckne U XUMHUYECKUE CBOMCTBA Bojopoaa. | 1 https://m.edsoo.ru/ff0d4dd0
[IpumMeHeHne Bogopoaa

29 | [ToHsiTHE O KHCIIOTaX U COJISX 1 https://m.edsoo.ru/ff0d50d?2

30 | CnocoObl mostyueHust BoAopoa B Jaboparopun | 1 https://m.edsoo.ru/ff0d4dd0

31 | IlpakTtuueckas padota Ne 4 o Teme 1 https://m.edsoo.ru/ff0d4f42
«[Tonyuenue u cobupaHue BOAOPOIa, H3yUCHHE
€ro CBOMCTBY

32 | MounsipHblii 006€M ra3oB. 3akoH ABOTaIpo 1 https://m.edsoo.ru/ff0d542e

33 | Beruncienus o0bEMa, KOJIMYECTBA BENIECTBA 1 https://m.edsoo.ru/ff0d55a0
rasa 1o ero U3BeCTHOMY KOJIMUECTBY BEIIECTBA
WiIn 00bEMY

34 | Beruncnenus 00bEMOB ra30B 110 YPaBHEHUIO 1 https://m.edsoo.ru/ff0d5708
peaKIu Ha OCHOBE 3aKOHA O0BEMHBIX
OTHOIICHMIA Ta30B

35 | dusnueckne ¥ XUMUYECKUE CBOMCTBA BOJIBI 1 https://m.edsoo.ru/ff0d587a

36 | CocraB ocHoBanwii. [ToHsTHE 00 HHAWKATOpPAX 1 https://m.edsoo.ru/ff0d59e2

37 | Bona kak pactBoputesb. HackieHHbIE U 1 https://m.edsoo.ru/ff0d5b40
HEHACHIIIEHHBIE PaCTBOPHL. MaccoBasi J0JIst
BEIIIECTBA B PACTBOPE

38 | IMpakTrueckas padota Ne 5 o Teme 1 https://m.edsoo.ru/ff0d5eba

«IIpuroToBiieHHE PaCTBOPOB C ONPEAETEHHOMN
MAacCOBOM J0JIe paCTBOPEHHOTO BEIIECTBA
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39 | KonrponbsHas padora Ne2 o teme «Kucmopon. | 1 https://m.edsoo.ru/ff0d6342
Bonopoa. Boga»

40 | Okcubl: cocTaB, KiIacCH(pHUKAIIHS, 1 https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa

41 | [Nony4eHHe U XMMUYECKUE CBOWCTBA 1 https://m.edsoo.ru/ff0d664e
KHCJIOTHBIX, OCHOBHBIX W aM(OTEPHBIX OKCHJIOB

42 | OcHOBaHUS: COCTaB, KIIACCU(pHUKALINS, 1 https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa

43 | lonyveHre U XMMUYECKUE CBOWCTBA OCHOBaHM | 1 https://m.edsoo.ru/ff0d67ca

44 | Kucnotsl: cocTaB, KiacCu(pUKAIHS, 1 https://m.edsoo.ru/ff0dfee?
HOMEHKJIATYpa

45 | IonyveHne U XMMUYCCKUE CBOWCTBA KHUCIIOT 1 https://m.edsoo.ru/ff0dfee2

46 | Comu (cpeaHHe): HOMEHKIIATYpPa, CIIOCOOBI 1 https://m.edsoo.ru/00ad9474
MOJTYYCHUSI, XHMUYECKHE CBOWCTBA

47 | Ilpaktuueckas padora Ne 6. Pemenue 1 https://m.edsoo.ru/00ad9b7c
IKCIIEPUMEHTATBHBIX 33124 10 TeMe «OCHOBHBIC
KJIaCChl HEOPraHMYECKUX COEIMHEHHUID)

48 | I'eneTnyeckas CBS3b MEKIY KIIaCCaMH 1 https://m.edsoo.ru/00ad9a50
HEOPraHMYECKUX COEAUHEHHIM

49 | O0oOIIeHNE U cUCTeMATH3alHs 3HAHUH 1 https://m.edsoo.ru/00ad9ch?2

50 | KontpousbHas padota Ne3 mo teme «OcHoBHBIE | 1 https://m.edsoo.ru/00ad9ela

KJIACChl HCOPIraHNMYCCKUX COCIUHCHUI»

Paznen 3. llepuoanueckuii 3axon u [lepuogudeckas cucreMa XuMH4YeCKUX 3j1eMeHTOB /1.
N. MenneneeBa. CTpoeHne aToMoB. XUMHYeCKasl CBA3b. OKUCIUTEIBHO-
BOCCTAHOBHTEJIbHBbIE peakunu (15 4)

51 | IlepBblc MOMBITKU KIaCCH(PHUKALIMHA XUMAYECKHX | 1 https://m.edsoo.ru/00ad9ffa
areMeHTOB. [TOHATHE O TPYIIAaX CXOJHBIX
AIICMEHTOB
52 | Ieproanveckuii 3akoH u [lepronudeckast 1 https://m.edsoo.ru/00ada52c
cHCTeMa XUMHYECKHUX dmeMeHToB /1. 1.
MeHeneena
53 | Ileproapl, TPyNIIbL, TOATPYIIIIEI 1 https://m.edsoo.ru/00ada52c
54 | Crpoenue aromoB. CocTaB siIEPHBIX aTOMOB. 1 https://m.edsoo.ru/00ada342
H3oTomnsl
55 | CtpoeHnue 3JeKTPOHHBIX 000I0YEeK aTOMOB 1 https://m.edsoo.ru/00ada6bc
aneMeHToB llepuoanueckoii cucrems! . H.
MeHeneena
56 | XapakTepHucTHKa XMMHUYECKOTO JIeMeHTa 1o ero | 1 https://m.edsoo.ru/00ada824
nonoxeHnuto B Ilepunognyeckont cucreme /1. 1.
Menaeneesa
57 | Buauenwue [leproanyeckoro 3aKoHa s 1 https://m.edso0.ru/00ada96e
pa3BuTus Hayku U npaktuku. [. . Menzenees
— yu€HBIH, MTeJIaroT U TPakIaHuH
58 | DeKTPOOTPHUIIATEIEHOCTH ATOMOB XUMUYECKuX | 1 https://m.edsoo.ru/00adaab8
DIICMEHTOB
59 | MonHas xuMHu4ecKast CBS3b 1 https://m.edsoo.ru/00adac34
60 | KoBaneHTHas noyispHast XMMUYECKas CBS3b 1 https://m.edsoo.ru/00adaab8
61 | KoBajieHTHas HEMOJsIpHAs] XMMUYECKasl CBSA3b 1 https://m.edsoo.ru/00adaab9
62 | CreneHb OKHCICHUS 1 https://m.edsoo.ru/00adae28
63 | OKHCIUTEIHbHO-BOCCTAHOBUTEIbHBIE PEAKITUH 1 https://m.edsoo.ru/00adb076
64 | OKHCIUTETH U BOCCTAHOBUTEIN 1 https://m.edso0.ru/00adb076
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65 | KonrponbsHas padota Ned o teme «CtpoeHue 1 https://m.edsoo.ru/00adb486
aroma. XUMHYECKasl CBSI3bY
66- | PesepBHOE Bpems 3
68
9 KJIACC
Koa | DaexTponnsie (undposbie)
N nyec | oGpa3oBaTe/ibHbIE PeCypchl
0 /;1 HaunmeHoBaHue pa3/ie/ioB H TeM MPOrpaMMbl | TBO
4aco
B
Pasjen 1. BemecTtBo n xumuyeckue peakuuu (17 4)
1 [epuomnueckuii 3akoH. ITepuoauaeckas 1 https://m.edsoo.ru/00adb59e
CHCTEMa XUMHYECKHX diteMenToB J1. .
Menneneesa
2 | 3aKOHOMEPHOCTH B U3MCHECHUH CBOMCTB 1 https://m.edsoo.ru/00adb6b6
XMMHYECKHX JIEMEHTOB MEPBBIX TPEX MEPUOIOB
3 | Knaccudukarnysi 1 HOMEHKIAaTypa 1 https://m.edsoo.ru/ff0d23dc
HEOPraHWYECKUX BEIICCTB
4 Buibl XUMHUYECKOM CBSI3H M THIIBI 1 https://m.edsoo.ru/00adbac6
KPHCTAJUIMIECKUX PEIIETOK
5 Kontponbnas padota Nel o reme «I[loBTopenne | 1
U yriyOJicHUE 3HaHUI OCHOBHBIX Pa3/Ie/iOB
Kypca 8 Kiacca»
6 Knaccudukanus XuMUYeCKUX peakiyii o 1 https://m.edsoo.ru/00adbcb0
pa3IMYHBIM IIPU3HAKAM
7 | IloHsiTHE O CKOPOCTH XUMUYECKOW PEaKI[HH. 1 https://m.edsoo.ru/00adbe9a
[ToHsATHE O TOMOTEHHBIX U T€TEPOTEHHBIX
peaknusax
8 | IlonsaTue o xummuyeckom paBHoBecun. dakropsr, | 1 https://m.edsoo.ru/00adc28c
BJIMSIOIINE HAa CKOPOCTh XUMHYECKOM PEaKIIUK 1
M0JI0KEHHE XUMHUUECKOTO PABHOBECHS
9 OKHUCIINTEIbHO-BOCCTAHOBUTEIIbHBIC PEAKIIUU 1 https://m.edsoo.ru/00adcade
10 | Teopwst AIMEKTPOIUTUYCCKOMN TUCCOITUAIIHH. 1 https://m.edso0.ru/00adcd68
CuutbHBIE U Cl1a0bIe DJIEKTPOJIUTHI
11 | VoHHble ypaBHEHHsI PEaKIUi 1 https://m.edsoo.ru/00add448
12 | Xumuueckue CBOMCTBA KHCIOT ¥ OCHOBAHHIA B 1 https://m.edsoo.ru/00add5d8
CBETE MPEJCTABICHHUH 00 2TEKTPOTUTHYECKOM
JMCCOIUAIIAT
13 | Xumuueckue CBOICTBaA coyeli B CBETE 1 https://m.edsoo.ru/00add8b2
MPEICTABICHHI 00 DIIEKTPOIUTHIECKOM
JIMCCOITHAIINT
14 | IloHsATHe 0 THAPOIU3E CONei 1 https://m.edsoo.ru/00add9d4
15 | O60061IeHNEe U CHCTEMATH3alnsl 3HAHHUH 1 https://m.edsoo.ru/00addd12
16 | IIpaxTtuueckas padora Ne 1. «Pemenue 1 https://m.edsoo.ru/00addbfa

OKCIICPUMCHTAJIBHBIX 3a1a49»
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17

KonrtponsHast pabora Ne2 o reme
«DNEKTPONUTHYECKAS UCCOIHALIHSL.
XUMHYECKUE PEaKIIMH B PACTBOPAX»

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

Pa3nen 2. HemeTanbl 4 ux coeiHeHus (24 1)

18

OO01mmas XxapakTeprCcTHKa TaJIOTCHOB.
XMMHYECKHE CBOWCTBA Ha ITPUMEPE XJIopa

1

https://m.edsoo.ru/00addfe2

19

XinopoBogopoa. CoJisiHast KUCI0Ta, XUMUYECKHE
CBOMCTBA, MOJIy4YeHUE, IPUMEHEHUE

https://m.edso0.ru/00ade104

20

[TpakTuyeckas pabora Ne 2 o teme
«[Tomy4enue CONSTHOM KUCIIOTHI, H3y4EeHHUE €&
CBOMCTB»

https://m.edso0.ru/00ade348

21

Bbruncienus no ypaBHEHUSIM XUMHUECKUX
peakuui, eciiv OJVH U3 PEarcHTOB JaH B
130bITKE

https://m.edso0.ru/00ade4388

22

O61as xapakTepucTuka 3j1eMeHToB VIA-
TPYIIIBI

https://m.edsoo.ru/00ade64a

23

AnnoTpornHbie MOIU(MUKALIUN CEPHI.

Haxoxnenue cepbl 1 €€ COEIMHEHUI B IPUPOJIE.

XUMUYeCKHEe CBOMCTBA CCpPbI

https://m.edsoo.ru/00ade64a

24

CepoBojnopoi, ctpocHHe, (U3HUECKUC U
XMMHUYECKHE CBOMCTBA

https://m.edso0.ru/00ade802

25

Oxcunsl cepbl. CepHas KHCIIOTa, (PU3HUSCKUC U
XMMUYECKHE CBOWCTBA, TPUMCHCHHE

https://m.edsoo.ru/00adea28

26

XHWMHMYECKHUE PEAKIUH, JIEKALME B OCHOBE
IPOMBIIIJICHHOT'O CI10C00a MOTYyYeHUsl CepHON
KHUCJIOThL. XUMUYECKOE 3arpsi3HEHUE
OKpY2KaloIllel Cpeibl COETMHEHUSIMU CEPBI

https://m.edsoo.ru/00adec8a

27

Brrunciienne MaccoBoil 1071 BbIXOAa MPOIYyKTa
peakuuu

https://m.edsoo.ru/00adec8a

28

OO6mras xapakTepucTHKa 3JIEMEHTOB V A-
rpynnsl. A30T, pacpocTpaHeHHEe B MIPUPOJIE,
¢bu3nyecKkrue 1 XUuMHUYECKHE CBOMCTBA

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

29

AMMUax, ero Gpu3nyecKue 1 XuMHU4YeCKHe
CBOMCTBA, IOJIYYCHUE U IPUMEHEHUE

https://m.edso0.ru/00adf004

30

[IpakTuueckas pabora Ne 3 o Teme
«[TomyueHne aMmmuaka, U3y4eHUE €ro CBOUCTBY

https://m.edso0.ru/00adf180

31

A30THas KuCoTa, €€ (pru3nuecKue u
XMMHYECKHE CBOICTBA

https://m.edso0.ru/00adf306

32

Hcnonb30BaHne HUTPATOB U COJIE aMMOHUSI B
Ka4yecTBE MUHEPAJIbHBIX YA00pEHUH.
XUMUYECKOE 3arpsi3HEHUE OKPY Karolel cpebl
COEIMHEHUSIMH a30Ta

https://m.edso0.ru/00adf518

33

®dochop. Oxcun pochopa (V) u hochopnas
KHUCIIOTa, (PU3MUECKHE U XUMUIECKUE CBOWCTBA,
MOJTyYCHHE

https://m.edso0.ru/00adf68a

34

Hcnonb3oBanue GochaToB B KaueCTBE
MUHEpAJIBbHBIX yI00peHHi. 3arpsi3HeHue
IPUPOJHOM cpenibl hocdaramu

https://m.edsoo.ru/00adfc20

35

VYriepo, pacpocTpaHeHHe B PUPO/IC,
(bu3nvecKre 1 XUMHUYECKHE CBOMCTBA

https://m.edsoo.ru/00adfd9c
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36 | Oxcuasl yriiepoaa, ux Gu3ndeckue u 1 https://m.edsoo.ru/00adfebe
XUMHYECKHUE CBOMCTBA. DKOJOTMYECKHE
po0JIeMBI, CBsI3aHHBIC ¢ OKCHIOM yriiepoa (IV)
37 | YronpHas KUCIIOTA U €€ COJIH 1 https://m.edso0o.ru/00ae006¢
38 | INpakTuueckas padota Ne 4 o reme "[lonyuenue | 1 https://m.edsoo.ru/00ae027e
yraekucioro ra3a. KauectBenHas peakiyst Ha
KapOoHaT-MOH"
39 | IlepBoHauanbHbBIC MOHATHS 00 OPraHHYECKUX 1 https://m.edsoo.ru/00ae054e
BEIECTBAX KaK O COCJMHECHUAX YIIIepoia
40 | KpeMuwuii 1 ero coeuHeHUs 1 https://m.edso0.ru/00ae080a
41 | Ipaktuueckas padora Ne 5. Pemenue 1 https://m.edsoo.ru/00ae0bf2
HKCICPUMEHTAIBHBIX 3a7a4 110 TEME
«BaxuHeine HeMeTauIbl U UX COSJTUHEHUSI
42 | KonrposbHas padota Ne3 o teme «Baxneitmme | 1 https://m.edsoo.ru/00ae0el8
HEMETAJUIbl U MX COCIUHCHHSDY
Pa3znen 3. Metasiibl U ux coenunenns (20 4)
43 | OOmIas XapaKTepUCTHKA XUMHYCSCKIX 1 https://m.edsoo.ru/00ae103e
AIIEMEHTOB — METAJLIOB. MeTautnuecKast CBsI3b
U METaJINYeCcKask KPUCTAIIHUECKas PEIIETKa.
du3nyecKre CBOWCTBA METAIIIOB
44 | XuMu4ecKre CBOWCTBA METAILIOB. 1 https://m.edso0o.ru/00ae1156
DNEKTPOXUMHYECKUN Psiji HAPSLKEHUI
METAJLIOB
45 | OG6rwme crocoObl MOTYUYCHUS METAJIIOB. 1 https://m.edsoo.ru/00ae1156
CrutaBel. BeIaucieHus 1o ypaBHEHUAM
XMMHUYECKMX PEaKIINi, €CIT OJUH U3 PEarcHTOB
COIEPIKHUT IPUMECH
46 | IoHsTHE O KOPPO3HH METAIIIOB 1 https://m.edsoo.ru/00ae1278
47 | lllenoynble METAJLIBI 1 https://m.edsoo.ru/00ae14b2
48 | OKCHJIbI U TUAPOKCHIBI HATPUS M KaJIHSI 1 https://m.edso0.ru/00ae14h?2
49 | [llemouHO3eMENbHBIE METAJUIBI — KaJIbI[HH 1 1 https://m.edsoo.ru/00ae15e8
MarHum
50 | Baxueitmme coeIUHEHUS KaIbIIHsI 1 https://m.edsoo.ru/00ae15e8
51 | OGoO61IeHre u cUCTeMaTH3allus 3HAaHUH 1
52 | XKeécTtkocTh BOJIBI U CITOCOOBI €€ YCTpaHeHUSs! 1 https://m.edsoo.ru/00ae1886
53 | IIpakTuueckas padota Ne 6 o reme "XKéctkoctp | 1 https://m.edsoo.ru/00aelae8
BOJIbI M METO/BI €€ yCcTpaHeHus"
54 | AmomuHni 1 https://m.edsoo.ru/00aelc64
55 | AMdoTepHble CBOMCTBAa OKCHJIA M THIIPOKCHUIA 1 https://m.edsoo0.ru/00aelc64
56 | XKeneso 1 https://m.edsoo.ru/00ae1d86
57 | Okcunsl, TunpoKcuabl u conu xxenesa (1) u 1 https://m.edso0.ru/00ae35e6
xenesa (111)
58 | O6oO61IeHre B cucTeMaTH3allus 3SHAaHUI 1
59 | INpakTuueckas padota Ne 7. Pemenue 1 https://m.edsoo.ru/00ae3de8
AKCIIEPUMEHTAIBHBIX 337124 [0 TEME
«BaxHeine MeTalibl 1 X COCAUHECHUS
60 | BoruncieHus 1o ypaBHEHUSAM XUMUYECKUX 1 https://m.edsoo.ru/00ae1750
peakiuii, eCIIM OJUH U3 PEarcHTOB JaH B
M30BITKE WK COJEPXKHUT MPUMECH. BorurcieHus
MacCOBO# JIOJIM BBIXOJIa MPOAYKTA PEAKIIUH
61 | O0oOIIeHNE U CHCTeMAaTH3alNs 3HAHUN 1
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KonrtponsHas padora Ne4 o reme «Baxueime
METAJUIbI U UX COCAMHEHUS»

Pasnen 4. Xumus u okpy:xaomas cpeaa (3 1)

63 | BemecTBa U MaTepualbl B MOBCEIHEBHOM KU3HN | 1 https://m.edso0.ru/00ae3f50
YeI0BEKa

64 | Xumuueckoe 3arps3HeHHE OKpyKaroei cpeasl | 1 https://m.edso0.ru/00ae4270

65 | Poib XMMUM B pEIICHHH KOJIOTUICCKUX 1 https://m.edsoo.ru/00ae4270
poOJieM

66- | PesepBHOE Bpems 3

68



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

63 [[]
64 [[]
65 [[]

[[Pe3epBHBII ypOK.

6 0O00011eHne 1
CHCTEMATHU3aIIH
3HaHUH ||

67 O060061IEHNE U

[[Pe3epBHBII ypOK.
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[[bubanoreka [{OK]]
[[PubmmoTreka [TOK]]

[[bubanoreka [{OK]]

[[PubmmoTrexa [IOK
https://m.edso0.ru/00ae0d0a]]

[[Pubmmorexa [IOK
https://m.edsoo.ru/00adb33c]]
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CUCTCMaTu3anus

3HaHUI]]

[[Pe3epBHBII YPOK.

O6o06mieHue u | BBEMTE  BBE/AMTE  BBEIUTE [[bubmmoTexa [IOK
cHCTEeMaTH3aIHsI 3HaYeHHE 3HAYEeHHE ATy https://m.edsoo.ru/00ad9cb?2]]

3HaHUH ||
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