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COILEPKAHUE OBYYEHUS. 8 KJIIACC

IlepBoHayajibHbIE XUMHYECKHE TOHATHS

[Ipeamer xumuu. Poiib XMMHUM B >KM3HU 4YeJOBEKa. XUMHA B CUCTeMEe HayK. Temna u
BenlecTBa. du3nueckue cBONCTBA BELECTB. ATperatnoe coctosinue Bemects. [lonsaTue o meronax
no3HaHus B XuMHUH. YucTtele BeniectBa U cMecH. CriocoObl pa3ienieHust CMECEH.

ATOMBI W MOJIEKYJbl. XHUMHUYECKHE diIeMEHThl. CHUMBOJIBI XUMHYECKUX JIIEMEHTOB.
[IpocThie U clloKHBIE BelIecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckas popmyina. BaleHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH ITOCTOSIHCTBA
cocraBa BeulecTB. OTHocuTenbHass aromMHas Macca. OTHOCHTENbHAs MOJIEKYJISIpHAs Macca.
MaccoBas 105151 XMMHYECKOTO 3JIEMEHTa B COEIMHEHUU.

KonuuecTBo BemectBa. Moib. MonspHas Macca. B3anMocBsi3b KoJIM4ecTBa, MacChl ¥ 4rcia
CTPYKTYPHBIX €IWHUII BetecTBa. Pacyérel mo popmynam XUMHYECKUX COCTMHEHHN.

O®usnyeckue M XUMHUYECKHUE SIBICHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIeCTB. XUMUUeckue ypaBHeHHs. Kinaccudukaus XUMUYECKUX peakiuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMMYECKOH MOCy[I0#, mpaBuwiamMu paboThl B jJabopatopuu U npuéMamu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OPYIOBAHUEM, HU3YYCHHE W ONUCaHUE (PU3NYECKUX CBOHCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmMoAeHne pu3nuecKkux (IJIaBIeHHEe BOCKA, TassHUE JIbJIa,
pacTHpaHue caxapa B CTyIK€, KMIIEHHE U KOHJAEHCAlUs BOJAbl) U XUMUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEIHOM ITPOBOJIOKH, B3aUMOECHCTBUE MeJa C KUCIOTON) SIBICHUN, HAOII0ICHUE U
OTKCaHUE NMPU3HAKOB NMPOTEKAHUSI XUMUYECKUX peakluii (pa3iokKeHne caxapa, B3auMoJIeHCTBUE
CEpHOI KHUCIOTBHI C XJOpUaAoM Oapusi, pasznoxkeHue rugapokcuga menu (ll) mpu HarpeBanuw,
B3aUMOJICHCTBUE Kene3a ¢ pactBopoM conu Meau (1), mzydenue crmocoOoB pasieneHus cMecei:
C TIOMOIIBI0 MarHuTa, (UIBTPOBAHUE, BbIMAPUBAHUE, JUCTUIULILUS, Xpomarorpadus,
NpOBE/IEHUE OYMCTKU MOBAPEHHOH coiM, HAOJIO/€HHWE U OMHUCAHUE PE3YJIbTAaTOB IMPOBEACHUS
OMbITa, WIUIIOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE MOJEJIEH MOJIEKYT
(IIapoCTepKHEBBIX).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 2JIeMEHT M NPOCTOE BELIECTBO.
Haxoxnenue kuciaopoaa B mpupojae, GU3NYecKue U XMMUUYECKHE CBOWCTBA (pEaKluyd TOPEHHUS).
Oxcunpl. Ilpumenenue xkucnopoga. CnocoObl MOJydeHHUs Kuciaopoja B Jjaboparopuu u
npoMbIlIeHHOCTH. KpyroBopoTr kuciopona B mnpupoje. O30H — aloTpornHas MOAU(pUKAIUs
KHCIIOPO/JIa.

TermmoBoit A(PeKT XUMUYECKOW peakIuH, TEPMOXMMHUYECKHE YypaBHEHHUS, 5K30- H
SHAOTEPMUYECKHE peakuuu. TOoIIMBO: yroib W MeTaH. 3arpsi3HEHUE BO3/AyXa, YCUJICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — snemeHT u mpoctoe BemiecTBo. Haxoxaenue Bogopoaa B mpupoje, Gpuzndeckue
U XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOcOoObI moyyeHus. Kuciors! u comm.

Mounsipablii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM ypaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbel. Haceimennsie u
HEHACBILICHHBIE pacTBOphl. PacTBopuMocTh BewiecTB B Boje. MaccoBas 1o BEIIECTBAa B
pacTtBope. XUMHYeCKue cBoWcTBa BOoAbl. OcHOBaHUA. Poibp pacTBOpOB B IpUPOJE U B KU3HHU
yenoBeka. KpyroBopoT BOJbI B TpHUpOE. 3arps3HEHUE MPUPOAHBIX BOA. OxpaHa W OYHCTKA
MPUPOTHBIX BOJI.



Knaccudukanust Heopranmyeckux coeauHeHuid. Oxcuapl. Knaccudukanus OKCHIOB:
coneoOpa3yroline (OCHOBHBIE, KHCIOTHEIE, aM(OoTepHbIe) U HeconeoOpasyromue. HomeHnkiarypa
OKcUI0B. DU3nNUYECKre U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydyeHue okcuaoB.

OcHoBanus. Krnaccudukanuss oOcHOBaHMIA: MIENOYM M HEPACTBOPUMBIE OCHOBAHUA.
Homenknarypa ocHoBanuil. dusznueckue M XUMHYECKHE CBOMCTBa ocHOBaHuil. [lomydyenue
OCHOBAaHMH.

Kucnotsl. Knaccudukanus xucnor. Homenknarypa kucinor. @u3nueckue 1 XUMHUUECKUE
cBoiicTBa kuciot. Psg akruBHoctu metauioB H. H. bekerosa. [Tonyyenue Kucior.

Conu. Homenkiarypa coseil. @u3nyeckre U XMMUYECKUE cBoWcTBa cosieil. [lomyuenue
coJiei.

['eneTnyeckast CBA3b MEXKY KJIACCAMH HEOPTaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpeesieHue COJEpKaHUsl KUCIOpOoJa B BO3AyXe, MOIyYeHHUEe, COOMpaHue,
pacrio3HaBaHUE W HM3YUYCHHME CBOMCTB KHCJIOpPO/a, HAOIIOJEHHE B3aMMOJICUCTBHS BEIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOZHMKHOBEHUS M IPEKpAIeHUsI TOpeHus (MoXkapa), 03HAKOMJICHHE C
o0Opa3liaMu OKCHUIOB M ONUCAaHHE HMX CBOMCTB, MOJy4YeHHE, COOMpaHUE, paclo3HABaHUE U
U3ydeHHe CBOMCTB Bojopona (TopeHue), B3auMmojeicTBhe Bojopoma ¢ okcuaom Mmeau (I1)
(BO3MOYKHO MCIIOJIb30BaHNE BUACOMATEPHUAIIOB), HAOIIOJEHIE 00pa3IIOB BEIIECTB KOJIHMYECTBOM |
MOJIb, WCCJIEOBAaHHE OCOOCHHOCTEW DPACTBOPEHHUS BEIIECTB C Pa3IMUYHON PaCTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCcOBOM JoJie pacTBOPEHHOIO BEIECTBA,
B3aMMOJICICTBHE BOABI C MeTalylaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), WCCIEAOBAHUE OOpPA3I[OB HEOPTAHMYECKUX BEHIECTB PA3IMYHBIX KJIACCOB,
HaOJIOZICHUE M3MEHEHUsI OKPAaCKM WHIUKATOPOB B PACTBOpPAX KUCIOT U IIEIOYEH, U3YUCHUE
B3anmoeiicTBus okcuaa Meau (1) c pactBopomM cepHOIl KMCIOTHI, KUCIOT ¢ METaJllIaMH, peakui
HEWUTpanu3aluu, MoJy4YeHne HEPACTBOPUMBIX OCHOBAHMI, BHITECHEHHUE OJJHOTO METaJljia IPYruM
W3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTAIBHBIX 3a7ad 1o TeMe «BakHeimme Kiacchl
HEOPTaHUYECKUX COCTMHECHHI.

IHepuoauyecknii 3axkoH u Ilepuoanyeckasi cucrema xumudeckux sjiementos JI. M.
MenpeneeBa. CtpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakiuun

[TepBble MOMBITKH KIaCCH(PUKAIIMN XUMUUECKHUX IeMeHTOB. [[oHATHE O Tpynmax CXOIHBIX
AIIEMEHTOB (IIETOYHBIE U MIET0YHO3eMeNbHbIE METAIIIbI, TaJIOTeHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOoTepHbIe OKCUIBI U TUAPOKCUIBI.

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMuU4yeckKux »diemeHtoB J[. .
MengeneeBa. KopoTkonepuonnas u anuHHonepuogHas ¢opmbl Ilepumonnyeckoil cuctemsl
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonst u rpymnmbsl. DU3HYECKUH CMBICH
MOPSIZIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIHI JIEMEHTA.

Crpoenue atoMoB. CocTtaB aTOMHBIX s1iep. M30Tomnbl. DnekTpoHbl. CTpoeHHUE 3IEKTPOHHBIX
ob6osouek aroMoB TiepBbIX 20 xumudeckux diemMeHTOB Ilepmommueckort cucremsr J[. .
MenneneeBa. XapakTepucTUKa XMMHUYECKOTO AJIEMEHTA MO €ro noJjioxkeHuto B Ilepuoanueckoi
cucreme /1. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS pauyca aTOMOB XUMHYECKHX 3JIEMEHTOB, METAJUTMIECKUX U
HEMETaJUTMYECKUX CBOMCTB IO TPYIIIIaM U TTEPUOIaAM.

3nauenue [lepuogmueckoro 3akona u Ilepuoguyeckoil cCTEMbl XUMHUYECKHUX AJIEMEHTOB
JUIs pa3BUTHS HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaskJaHUH.

Xumudeckas CBSI3b. KoBanentnas (monstpHAs " HETOJISIpHAS ) CBSI3b.
DIEeKTPOOTPUIIATETLHOCTh XUMHUYECKUX DJIEMEHTOB. VlIOHHAs CBA3b.



Crenenp  okucneHus.  OKHCIMTENBHO--BOCCTAHOBUTENBHBIE — peakuuu. IIpomeccsr
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMenm:

u3ydeHue o0pa3LoB BEIIECTB METAVIOB M HEMETAJJIOB, B3aMMOJEHCTBHE THAPOKCHIA
LIMHKA C PacTBOPaMHU KHCJIOT U ILEJIO0YEH, ITPOBEIEHUE OIBITOB, WIIOCTPUPYIOIUX IIPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaKluil (TOpEeHUE, pEaKuy pPa3yIoKEeHUs, COETUHEHMS).

Mesxicnpeomemmuuie ceasu

Peanuszanus MEXIpPEAMETHBIX CBA3CH IIPU M3yYEHUU XMMHUU B 8 KJIaCCE OCYILECTBIIACTCS
Yyepe3 UCIOJIb30BaHKE KaK OOIIMX €CTECTBEHHO--HAyYHbIX IIOHATHH, TaK U IIOHATHH, SABIISIOIINUXCS
CUCTEMHBIMU JJIs1 OTJEJIBbHBIX [IPEIMETOB €CTECTBEHHO--HAYYHOI'0 LIMKIIA.

OO0111e ecTeCTBEHHO--HAYYHbIE IOHATHS: HAYYHBIN (DaKT, TUIIOTE3a, TEOPHS, 3aKOH, aHAIIU3,
CHHTE3, Kiaccu(uKauus, NEpUOJUYHOCTb, HAONIOJICHHE, HKCIEPUMEHT, MOJEIUPOBaHUE,
MU3MEpPEHHUE, MOJIEIIb, SIBIICHHE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, B3JEKTPUYECKUN 3apsl, BELIECTBO, TeJIO, O0BEM, arperaTHoe
COCTOSIHUE BELIECTBA, ra3, (hU3MYECKHE BEJIWYMHBI, €IUHUILIBI U3MEPEHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIC IMOPOJIBI, IOJC3HBIC
HCKOIIaeMbl€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KVIACC

BemecTBo M XUMHYeCKasi peakuust

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucremMa XuMUYecKHx diemeHToB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XMMHMYECKHX
DIIEMEHTOB NEPBBIX TPEX IEPUOAOB, Kalus, KalIbLUs U UX COCAVWHEHMH B COOTBETCTBHM C
MOJIO’KEHHEM 3JIeMeHTOB B [lepuonyeckoii cuctemMe U CTpOEHUEM MX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUIBI KPUCTAJUIMUECKHUX PEHIETOK,
3aBUCHUMOCTB CBOMCTB BEILIECTBA OT TUIIA KPUCTAIIMYECKON PEIIETKU U BU1a XMMUUYECKOH CBSI3H.

Knaccugukanus ¥ HOMEHKIaTypa HEOpPraHMYECKHX BeIlecTB. XHMMHUYECKHE CBOWMCTBa
BEIIECTB, OTHOCSIIMXCS K pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIMHEHHH, TeHeThdecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
Y4YaCTBYIOUIMX B PEaKIMH BEILECTB, 10 TEMI0BOMY 3 (eKTy, 10 U3MEHEHHUIO CTENeHEN OKUCICHHS
XUMHUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, TI0O Yy4YacTHUIO KaTaiuzaTopa). OK30- |
SHI0TEPMUYECKUE PEAKIIUH, TEPMOXUMUYECKUE YPaBHEHHUSI.

[TonsitTue o cxopoctu xumuuecko peakuuu. IlonsTHe 06 0OpaTHMBIX M HEOOPATUMBIX
XUMHUYECKHX peakuusax. [IoHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusax. [lonstue o
karanuse. [lonsaTue o xuMuyeckoMm paBHOBecHH. DaKTOPHI, BIUSIONINE Ha CKOPOCTh XUMHUYECKON
peaKuy 1 MOJI0KEHHE XMMHUUECKOI0 PaBHOBECHSL.

OKUCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIH, SJIEKTPOHHBIA OalaHC OKUCIUTENbHO-
BOCCTAaHOBUTENBHON peakuuu. COoCTaBI€HHE YPABHEHMM OKHMCIUTENBHO--BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCIOJIb30BaHUEM METO/Ia JIEKTPOHHOr0 OanaHca.

Teopust 3MEKTPOIUTHUECKON NUCCONMALMU. DIEKTPOIUTHl U HEIIEKTPOIUThl. KaTnoHsI,
aHUOHBI. MexaHMW3M IMCCOLMAlINN BEIIECTB C Pa3JIMYHBIMU BUIAMUA XUMHUYECKOU CBA3HU. CTENEHb
nucconranui. CUIIbHBIE U Cl1a0ble 3JEKTPOIUTHI.

Peakuuu moHHOro oOMeHa. YcaoBHSI MPOTEKaHUsl peaklUid HOHHOTO OOMEHa, MOJIHbIE U
COKpalI€HHbIE MOHHBIE ypaBHEHUs peakuuii. CBOMCTBA KHCJIOT, OCHOBAaHWW M COJIEH B CBETE



NpPEACTaBICHUNH 00 >JIEKTPOJUTHUECKOW Jucconuannu. KadecTBEHHblE pEaklUUMU Ha HOHBL
[TonsaTHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMH KPUCTAUIMYECKUX PEIIETOK HEOPraHMYeCKHX BEIECTB —
METaUIOB M HeMmeTauioB (rpadura W anmasa), CJIOXKHBIX BEHIECTB (XJIOpHaa HaTpHs),
UCCIIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH pEaKIuu OT BO3ACHCTBUS PA3IUUYHBIX
(akTOpOB, MCCIEIOBAaHUE IIEKTPOIIPOBOJIHOCTH PACTBOPOB BELIECTB, MpoOIlecca AMCCOLMAITUN
KHCIIOT, IIeJ04el 1 cojiel (BO3MOKHO HCIIOIb30BAHNE BUJIEO MAaTEPHUAJIOB), IPOBEACHUE OIBITOB,
WITIOCTPUPYIOIIUX MPU3HAKM NPOTEKaHUs peakLuid MOHHOro obOMeHa (oOpa3oBaHHE OcCajKa,
BBIJICJIEHUE Ta3a, 00pa3oBaHUE BOJBI), OMBITOB, WILIIOCTPUPYIOIIUX MPUMEPHl OKHUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLUN (FOPEHME, peakluu PA3I0KEHUsI, COCAUHEHUs), pacllO3HAaBaHUE
HEOPraHMYECKUX BEIIECTB C IIOMOIIBIO KAueCTBEHHBIX pEAaKIMH Ha HOHbBI, pELIeHue
9KCHEPUMEHTAJIbHbIX 3a7ay.

HemeTaJuibl U UX COeTHHEHUS

OOmass xapakTepucTUKa rajoreHoB. OCOOEHHOCTHM CTPOEHHUSI aTOMOB, XapaKTEpHBIE
crernieHu okucineHusi. CrpoeHue M (U3MYECKHE CBOWCTBA IPOCTBHIX BELIECTB — TaJOTE€HOB.
XuMHUECKHEe CBOMCTBAa Ha MpuMepe xJjopa (B3auMoOJEHiCTBHE € MeTaulaMH, HeMeTaJlJIaMH,
miesnoyamu).  XuopoBopopod. ConsiHas KMCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyY€HHUE,
npuMeHeHue. JlelicTBre XJiopa U XJIOpPOBOAOPO/ia Ha OPraHu3M uesnoBeka. Baknenme Xiaopuabl
U UX HaXO0XJIEHUE B IPUPOJIE.

OOmas xapakrepuctuka 37geMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (PU3NYECKHE CBOMCTBA MPOCTHIX BELIECTB —
KHCIIOpOJia U cepbl. AJUIOTPOIIHBIE MOIU(DUKALMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOJOpOA, CTpoeHue, (U3MYeCKHe M XMMUYecKue cBOMCTBAa. OKCHIBI Cepbl Kak
NpPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3MYECKHE M XMMHUYECKHE CBOMCTBA
(ob1mKe Kak MmpeacTaBuTeNsl Kjlacca KUCJIOT U crerupuyeckue). XuMHYECKHE PeaKkiuu, JeKalue
B OCHOBE IIPOMBILIUIEHHOT'0 CITOCO0a OTy4eHus CEpHOM KUCIOTHI. [IpriMeHeHrne cepHOl KUCIIOTHI.
Conu cepHOM KHCIIOTHI, KayecTBEHHas peakuus Ha cynbdar-uoH. Haxoxnenue cepbl u eé
COEMHEHUH B mpupoje. XUMHUYECKOe 3arpsi3HEHHE OKPY)KaIoLIed cpesibl COeANHEHUS MU Cepbl
(KUCIIOTHBIE AOXKIH, 3arPSI3HEHNE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPeA0TBpAaIlEHUSI.

OO6miass xapaktepucTuka 31eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble CTENEHH OKHUCICHHs. A30T, pacHpoCTpaHeHHWe B MpuUpoje, (HU3UUEcCKue Hu
XUMHYecKkHe cBoiicTBa. KpyroBopoT a3ora B npupoje. AMMHUaK, ero (pu3ndeckrue U XuMUYECKHUe
CBOWICTBA, MOJTydeHue u npuMeneHue. Conu aMMOHUs, NX (PU3NYECKre U XMMUYECKHE CBOMCTBA,
npuMmeHeHre. KadecTBeHHas peaklvs Ha MOHBI aMMOHHS. A30THasi KHUCIIOTa, €€ MOJIyuyeHUE,
¢u3nueckue M XUMHUYECKHME CBoilcTBa (0OmIMe Kak MpeAcTaBUTeNs Kiacca KHCIOT U
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
ynoOpeHui. XuMHUYECKOe 3arpsi3HEHUE OKPYKAIOMIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC
O, 3arps3HEHHE BO3]yXa, MOYBbI M BOA0EMOB). Pocdop, amaoTponHble MOAUPUKALNN
doctopa, pusznyeckue u xummuueckue cporctBa. Oxcun docdopa (V) u pochopHas kucnora,
¢u3mueckue M XUMHYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPATBHBIX YIOOpPEHHH.

O6mass xapakrtepuctuka 3yeMeHToB |VA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapaKTepHbIe CTENIEHH OKUCIEHHs. YTIEpoJ, alIOTPOIHbIE MOIU(PHUKAIIMH, PACIIPOCTPAHEHUE B
npupoze, pusnueckue U XuMHU4eckue cBoicTBa. Ancopbuus. KpyroBopotT yrieposaa B mpupoe.
Oxcuppl yraepona, ux GuU3NYecKue W XMMUYECKHE CBOWCTBA, JICHCTBHE Ha JKUBBIC OPTaHU3MBIL,
NOJyYeHHE U TIPUMEHEHHEe. DKOJOrnIecKre MpoOeMbl, CBsI3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTe3a I100aJbHOIO MOTEIUICHUs KJIMMaTta, MapHUKOBbIN 3¢ dekt. YrompHas kuciora u eé



CONM, UX (PU3MUECKHME M XUMHUYECKHE CBOICTBa, MoiydyeHHe M npumeHeHue. KauecTBeHHas
peakuus Ha KapOOHAT-MOHBIL. Mcronp30BaHne KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIUICHHOCTH
U CEIbCKOM XO35HCTBE.

[lepBoHauanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIUHEHUAX YyIiepoja
(MeTaH, 3TaH, TUJIEH, alleTUJIEH, 3TaHOJI, INIMLEPUH, YKCYCHast KucioTa). [IpupoiHble HCTOUHUKU
YIII€BOAOPOAOB (Yroib, MPUPOAHBINA ra3, HePTh), IPOAYKTHI UX MepepaboTKu (OEH3MH), UX POJIb
B OBITY ¥ IPOMBIIIICHHOCTH. [IoHATHE O OMONOTMYECKH Ba)KHBIX BEIIECTBAX: JKHMpax, OeKax,
yIJIEBOAAX — M HUX POJM B JKU3HU 4elOBeKa. MarepuanbHOE €IUHCTBO OPraHUYECKUX H
HEOPraHMYECKUX COCTUHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IOJy4Y€HHE M NpPUMEHEHHE.
Coenunaenuss kpemHusi B mpupone. OOmme mpencraBienus o0 okxcuae kpemuus (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCIOJIb30BAHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiue
CTPOMTENIbHbIE MaTepHalibl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. [IpoGiemsl
0€30MacHOr0 UCNOIb30BaHUs CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuit IKcnepumenm:

u3ydeHue oOpa3l0B HEOPraHMYECKUX BELIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakarommue (U3NIeCKue U XUMUYECKHE CBOMCTBA TaJIOTCHOB M MX COCAMHEHUI (BO3MOXHO
WCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), O3HAKOMJIEHHE C OOpa3liaMu XJIOPHUIOB (TaJIOTCHHUJIOB),
O3HaKOMJIGHHE ¢ o0pa3uamMu ceppl M €€ COeIMHEHMAMU (BO3MOXHO MCIIOJIb30BaHHE
BUJEOMaTepuaioB), HaOdIofeHUe Ipouecca OOYIJIMBaHMS — caxapa IOX  JeicTBUEM
KOHLEHTPUPOBAHHON CEPHOI KHCJIOTHI, U3yYEHHE XUMUYECKUX CBOWCTB pa30aBIEHHON CEpHOU
KHCJIOTHI, TIPOBE/ICHHE KauyeCTBEHHOW pEeakIiH Ha Cyiab(paT-uOH M HaOIIOJeHHE IMpH3HaKa e
OPOTEKaHUs, O3HAKOMJIEHHE C (PU3MUECKUMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUH
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMy a30THBIX U (POCHOPHBIX yIOOpEeHUH,
NoJlyueHue, coOMpaHue, pacro3HaBaHWE W U3YYEHUE CBOMCTB aMMHaKa, IPOBEJCHHE
Ka4eCTBEHHBIX PEAKIMI Ha MOH aMMOHUS B (hocdaT-uOH 1 U3ydeHHUE MPU3HAKOB UX MPOTCKAHHS,
B3aMMO/IEIICTBHE KOHIIEHTPUPOBAHHONW a30THOM KUCIIOTHI C MeJbI0 (BO3MOXHO HCIHOJb30BAHUE
BUJEOMATEPHUAJIOB), H3Y4YEHHE MOJAETeH KpUCTAJUIMYECKUX pemEToK anmasza, rpadura,
¢byniepeHa, 03HaKOMIIEHHE C TPOLIECCOM aJICOPOIIMN PAaCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yII€M U yCTPOMCTBOM ITPOTUBOra3a, Mojdy4yeHune, coOrupaHue, paclio3HaBaHue U U3Y4EHHUE CBONCTB
YIJIEKUCIIOTO Ta3a, MPOBEIEHUE KaueCTBEHHBIX peaklUui Ha KapOOHAT M CHUJIMKAT-HUOHBI U
U3ydyeHHe NPU3HAKOB MX MPOTEKaHUs, O3HAKOMJIEHHE C NPOAYKIHMEH CHIMKATHON
MPOMBIIIICHHOCTH, PEIIEHHE IKCTIEPUMEHTAIBHBIX 33124 110 TeMe «BakHele HeMeTauTbl 1 UX
COETUHEHUS.

MeTanjibl M MX COeIMHEHHUS

OO11ast XapaKTepUCTUKA XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHMHU UX TIOJIOKEHUS
B [lepnonnueckoii cucreme xumuueckux sneMeHToB . M. MenneneeBa u CTpoeHUsS aTOMOB.
Crpoenue metayioB. Metaminueckas CBA3b M MeTajIMyeckash KpHUCTaJUIMYECKash pPElIETKa.
DNEKTPOXUMHUECKUI psia HaOpsokeHUH MeTaiioB. DHU3MYECKHe M XHUMHUYECKHE CBOMCTBa
MmetauioB. O0Iue crnocoObl NoxydeHus: MetaioB. [loHATHE 0 KOPPO3UM METaNIOB, OCHOBHBIE
crocoObl 3alUThl UX OT Koppo3uu. CmiaBbl (CTaib, YYryH, AIOPATIOMUHHUNA, OpOH3a) M HX
pUMeHEeHHE B OBITY U TIPOMBIIIJICHHOCTH.

[lenounsle MeTaJLIBL: MOJIOKEHHUE B [leproanueckoii cucteMe XUMHUECKUX 3J1eMeHTOB /1.
W. MenneneeBa, CTpoeHHE MX aTOMOB, HaxoXAeHUE B npupoje. Puszndyeckue U XUMHUECKUE
CBOIicTBa (Ha MpuMepe HaTpus U Kanusi). OKCHIB U THAPOKCUABI HATpHst U Kanus. [[pumenenne
HIEJIOYHBIX METAJIJIOB U UX COEAUHEHUH.



[IlenoyHo3emMeNbHBIE METAIIBI MATHUM U KJIBIIUIA: TIOJI0KeHUE B [lepuoanyeckoii cucreme
xuMudeckux 3iemeHToB . M. MenpaeneeBa, CTpoeHME MX aTOMOB, HAaXOXKJICHHUE B IMPHUPOJE.
dusuyeckue U XUMHYECKHE CBOMCTBA MarHvsg M Kajablidsd. BakHeHIIMe cOeqUHEHUS KaJblIUs
(oxcua, TuApOKCH I, coyin). JKECTKOCTh BOJIBI U CITOCOOBI €€ yCTpaHEHHS.

AnmoMunuii: nonoxkenue B llepumogmyeckoir cucteMe Xumuyeckux siemeHToB 1. M.
MennieneeBa, CTpOCHHE aTOMa, HaxoXaAeHHE B mpupoje. Ousznyueckne U XMMHUUYECKUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCHU/IA U THIPOKCH]IA ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckoi cucrteMe Xxumuyeckux osaementoB JI. U.
MenneneeBa, CTpOeHUE aTOMa, HaxOXAeHUE B mpupojae. Ou3nueckue 1 XuMUYECKHUE CBOMCTBA
skene3a. Okcunbl, rugpokcuasl u conu xenesa (1) m xemeza (lll), ux cocras, cBolicTBa u
MOJIy4eHHE.

Xumuueckuii Ixcnepumenm:

03HAaKOMJICHHE C 00pa3llaMHi METAJIOB U CTUIABOB, UX (PM3MYECKUMHU CBOMCTBAMH, U3YUCHUE
pe3yabTaTOB KOPPO3UMU METAIOB (BO3MOKHO MCIIOIH30BAHUE BUIEOMATEPHAIIOB), 0COOCHHOCTEM
B3aUMOJICCTBUSL OKCHJIa KaJbI[Usi M HATPUsi C BOJOHM (BO3MOXHO UCIOJIb30BAHUE
BHJICOMATEPHAIIOB), KCCIICIOBAHUE CBOMCTB >KECTKOM BOJBI, MpoOIlecca TOPEHHS JKele3a B
KHCIIOpoJie  (BO3MOXXHO  HWCIIOJIb30BAaHWE  BUICOMATEPHUANIOB), IPU3HAKOB  IPOTCKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajblus, allFOMUHUS, ITUHKa, xene3a (Il) u xenesa
(1), meau (1), HaOnrOIEHHE W ONKCAHKME MPOLIECCOB OKPALIMBAHKS IUIAMEHH MOHAMU HATPUS,
KaJIisg ¥ KaJIblHs (BO3MOXKHO HCITOJIb30BAaHHUE BUIACOMATEPUAJIOB), MCCIIEI0BaHHEe aM(OTEPHBIX
CBOMCTB T'HJIpOKCHA aFOMUHMS U TUAPOKCUA IIMHKA, PEIICHNE YKCIEPUMEHTAIbHBIX 3a]1a4 10
TeMe «BakHeHIIne MeTajIbl U X COCTUHCHUS.

XuMus M OKpyxKaoLas cpeia

BemectBa u MaTepuanbl B MOBCEIHEBHOM KU3HU 4yesioBeka. be3omacHoe MCmosib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX OXKOTrax M
OTPAaBJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIeH cpepl (MpeaenbHas J0MyCTHMas KOHIIEHTPAIUs
BeriectTs, ganee — [1/IK). Pons xumuu B penieHuu 3K0I0THIECKUX MPOOIIeM.

Xumuueckuii IKCnepumenm:

n3y4deHue o0pasioB MaTeprasoB (CTEKIJIO, CIUIaBbl METAJIJIOB, MOJUMEPHBIE MATEPUAIBI).

Mescnpeomemnnie ceasu

Peanuzanus MexnpeIMeTHBIX CBSA3€H MpH MU3YYEHUH XMMHUHU B 9 Kilacce OCYIIECTBISETCS
Yyepes UCTIONb30BaHNe KaK 00X eCTECTBEHHO-HAYYHBIX MOHSATUH, TaK U IOHATUHN, SIBIISIFOIIIUXCS
CHUCTEMHBIMU ISl OTJEBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0m1me ecTecTBEHHO-HAYYHBIC MTOHSATHSA: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHsl, aHAIH3,
CUHTE3, KIacCHU(pUKalus, MNEePUOAUYHOCTh, HAOIIOACHHE, OSKCIEPUMEHT, MOJCIUPOBAHUE,
U3MEepEeHHe, MOJIETb, SIBJICHNE, TAPHUKOBLIN () PEeKT, TEXHOJIOTHS, MaTepPHAIIBI.

®dusnka: Marepus, aToMm, DdJEKTPOH, TMPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIHI,
PaIMOAaKTUBHOCTh, MOJICKYJa, DJEKTPUYECKHH 3apsj, TMPOBOJHHUKH, TOJYIPOBOIHUKH,
TUDIIEKTPUKU, (POTOITEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOE€ COCTOSIHHE BEIIEeCTBa, ras,
pacTBOp, PACTBOPUMOCTH, KPUCTAIITNYECKAsl PEIETKA, CIUIaBbl, (PU3NUECKHUE BEIUYNHBI, TUHUIIBI
HU3MEPEHHS, KOCMUYECKOE TIPOCTPAHCTBO, IJIaHETHI, 3BE3/161, COHIIE.

buonorus: ¢orocunTe3, nprxanue, Omocdepa, IKOCHUCTEMA, MHHEPATBHBIE YHAOOpEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TTOPOJIBI, TTOJIE3HBIE HCKOTIAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATDBI

1) naTPHOTHYECKOT0 BOCTIUTAHUSI:

LIEHHOCTHOT'O OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HACJIEAUIO, NOHMMAHHS 3HAU€HUs XUMHMYECKOHM HayKM B JKM3HHM COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON HMHGpOpMaIueil 0 mepeoBbIX JOCTUKEHHUSIX U OTKPBITHUAX
MHUPOBON M OTEYECTBEHHOW XWMUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpOHCTBe
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

MPEJICTABICHUS O COIMAIBHBIX HOPMax M MpaBWIaX MEXKIMYHOCTHBIX OTHOIICHHUH B
KOJUJICKTHBE, KOMMYHHUKaTHBHON KOMIETEHTHOCTH B 00IIECTBEHHO TMIOJIE3HOH,
y4eOHO-UCCIIE0BATENbCKOM, TBOPUYECKOM W JpYruxX BUAAX JEATEIbHOCTH, T'OTOBHOCTH K
pa3Ho00pa3HOW COBMECTHOW JEATEIbHOCTH NP BBINOJIHEHUH Y4€OHBIX, IO3HABATEIbHBIX 3a/a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEOHBIX IPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B MpOILECCe 3TOM y4eOHOM neaTeabHOCTH, TOTOBHOCTH
OLICHUBATh CBOE ITOBEJCHHE U MOCTYIKH CBOMX TOBAPHUILEH C O3UIMN HPAaBCTBEHHBIX U IPABOBBIX
HOPM C Y4ETOM OCO3HAHHUS TIOCJIEICTBUN IMOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

MHUPOBO33PEHUYECKUE  NPEJCTABICHUS O  BEIIECTBE M  XMMHYECKOM  peaKiuH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKM M COCTAaBISAIOLIME OCHOBY JUIS
MOHMMAHHUA CYLTHOCTU HAYYHOM KapTUHbBI MUpPA, IIPEICTABICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pasBUTHSI IPUPOIBI, B3aMMOCBS35X YeJIOBEeKa C MPUPOJHON CpeaoH, O POJIM XUMHUHU B NMO3HAHUU
ITUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHBIE MOTHUBBI, HaIlpaBIICEHHbIE Ha IIOJIyY€HHWE HOBBIX 3HAHUI MO XMMHH,
HeoOXoauMble Il OOBSCHEHUS HaONI0IaeMbIX MPOIECCOB M SBJICHUM, I103HABATEIbHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphI, B TOM YHCJI€ HABBIKOB CaMOCTOSATEIbHOM paboThI
C y4yeOHBIMU TEKCTaMH, CIIPABOYHOH JIUTEpaTypoi, AOCTYMHBIMH TEXHHUUECKUMH CpEeACTBaMHU
WH(POPMAIMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JIF0O03HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUIO, TPOCKTHON M HMCCIEeI0BATEIbCKON JEATENILHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJIEHHOCTH U YPOBHsI 00yueHUs B JalibHEHIIEeM;

4) ¢popMHUPOBAHMS KYJIbTYPHI 3/10POBbSI:

OCO3HaHHE [IEHHOCTH U3HU, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/10pOBbIO, YCTAHOBKHU
Ha 3JI0pOBBI 00pa3 >KU3HU, OCO3HAHME TOCIEACTBUNH M HENPUSATHE BPEAHBIX MPUBBIUCK
(ynorpeOyieHUsT ajKoOrojsi, HApPKOTHKOB, KypeHHs), HEOOXOJUMOCTH COOJIIOJICHHS IPaBUI
0€30IMaCHOCTH MPpU OOPALIEHUH C XUMHUUECKUMH BEIIECTBAMH B OBITY U pealbHOM JKU3HHU;

5) TPy10BOT0 BOCIIMTAHMS:

MHTEpPEC K MPAKTUUECKOMY M3YyUEHUIO MpoQeccuii U Tpyaa pa3IuyHOro poJia, yBaKeHHUE K
TPYAY U pe3yibTaTaM TPYI0BOH JEeSITeILHOCTH, B TOM YHCJIE Ha OCHOBE IPUMEHEHMS MPEMETHBIX
3HaHUH 10 XUMHM, OCO3HAaHHBIH BHIOOp WHAMBHIYaTbHOH TPAaEeKTOPUU MPOAOIKEHHS
o0pa3oBaHHusl C Y4€TOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTHM K XMMHHU, OOIIECTBEHHBIX
MHTEPECOB U MOTPEOHOCTEH, ycnemHol npodecCHOHATbHON NeATEeNbHOCTH U Pa3BUTHUS
HEOOXO/IMMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHCS B MPO(ECCHOHAILHON Cpeie;

6) 3K0JI0rM4eCcKOro0 BOCIIHTAHHUS:



9KOJIOTHYECKH 11eJ1ecO000pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOYHUKY KU3HU Ha 3emiie,
OCHOBe €€ CyIIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3J0POBOr0 W OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOUICHHE K COOCTBEHHOMY (DH3MUYECKOMY M TICUXHYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MPaBUil O€30MacHOTO MOBEACHUS IIPU paboTe ¢ BEllleCTBaMH,
a TaK)K€ B CUTYyalUAX, YTPOKAOIINX 3J0POBbIO U )KU3HU JOJEH;

CIIOCOOHOCTH IIPUMEHSATH 3HAHUS, I0JIy4aeMble IIPU U3YYEHUH XUMUH, JIs pEIIeHU 3aja4,
CBSI3aHHBIX C OKPYXKAIOLIEH IPUPOJHON CPEAOM, Uil MOBBILICHUS YPOBHS 3KOJIOTMYECKOMN
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTMYECKUX MpoOJieM U MyTed WX pelieHUs
MOCPEJICTBOM METOJOB XUMUH, HKOJIOTUYECKOTO MBIIUICHUS, YMEHUSI pPYKOBOJCTBOBAaTbCS UM B
IIO3HABATEJILHON, KOMMYHUKATUBHOM M COLIUATIbHOM IPAKTUKE.

METANPEAMETHBLIE PE3YJIbTATDBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

Ba3oBrble JJornueckue aeiicTBuA:

YMEHMSI HCHOJIb30BaTh MPUEMBI JIOTMYECKOI'O MBIIUIEHUS IPU OCBOEHUM 3HAHUU:
PaCKpbIBAaTh CMBICI XUMHUYECKUX MOHSATUHN (BBIICIATH UX XapaKTEPHBIE MPU3HAKHU, YCTAaHABIUBATD
B3aMMOCBS3b C JAPYTUMHU MOHSTHSMH), HCIOJIb30BAaTh TMOHATHS i1 OOBACHEHUS OTAEIbHBIX
(bakTOB U SABJICHUIA, BHIOMPATh OCHOBAHMS U KPUTEPHUHU IS KTacCU(DUKAIIMY XUMUYECKUX BEIIECTB
U XUMHYECKUX PEaKIMi, yCTaHaBIMBATh MPUYUHHO-CIICJICTBEHHBIE CBSI3M MEXIYy OOBEKTaMU
W3Yy4YEHUs, CTPOUTH JIOTUUECKHE PACCYXICHHS (MHIAYKTUBHBIC, NEAyKTHUBHBIC, MO AHAJIOTHUH),
JienaTh BbIBOJIBI M 3aKJIFOUEHHS;

YMEHHE MPUMEHITHh B Mpoliecce MO3HAHMS MOHATHS (TMPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIC) MOJEIH, HCHOJb3yeMble B XHMHH, NPe0oOpa3OBHIBATH HIMPOKO
MPUMEHSEMbIE B XUMHUHM MOJICJIbHBIC MPECTABICHUS — XUMHUUYECKHIN 3HAK (CMMBOJI DJIEMEHTA),
xumMu4ueckas ¢GopMylia M ypaBHEHHE XUMHUYECKOH peakuu — TMpU pPEIIeHud Yy4eOHO-
MO3HABATENbHBIX 3a/ad, C Y4YETOM OSTUX MOJENbHBIX MPEICTAaBICHUN BBIIBIATH U
XapaKTepU30BaTh CYLIECTBEHHBIE NMPU3HAKM H3Y4aeMbIX OOBEKTOB — XMMHUYECKHX BEILECTB U
XUMUYECKUX PEAKIUi, BBIABISTH OOIIME 3aKOHOMEPHOCTH, MPUUYWHHO-CJICICTBEHHBIC CBSI3U U
MPOTUBOPEYMS B U3yUaEMBbIX MPOIECCaX U SABICHUSIX.

Ba3oBble ucciaenoBarebCKue AeiCTBUA:

YMEHHUE MCIOJIb30BaTh IOCTABICHHBIE BOIPOCHI B KA4e€CTBE MHCTPYMEHTA IO3HAHMS, a
TaKkkK€ B KayeCTBE OCHOBBI Ui (OPMUPOBAHUS THUIIOTE3bl IO IPOBEPKE MPAaBUIBLHOCTU
BBICKA3bIBAEMBIX CYKJICHHII;

MPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPTaHHU3AIMH M TPOBEIACHHUIO yYECHHYECKHX
HKCIIEPUMEHTOB, YMEHHE HAOMIOAATh 32 XOJ0OM Ipoliecca, CaMOCTOSATENbHO MMPOTHO3UPOBATh €TI0
pe3ynbrar, GopMmynupoBaTh OOOOIIEHUS W BBIBOJBI IO pe3ylbTaTaM IPOBENEHHOTO OIbITA,
UCCIIEIOBaHMsI, COCTABIISATh OTYET O MPOETIaHHOM padorTe.

Pabora ¢ nnopmanmeii:

yMEHUE BBIOMpaTh, aHATU3UPOBATH U HHTEPIPETUPOBATH HHPOPMAIIUIO PA3TUIHBIX BHIOB
1 GOpM IPECTABICHUS, TOJYYaEMYIO U3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIOMYJISpHAsl IUTEpaTypa
XUMHUYECKOT0 COJIepKaHus, CIIpaBOYHbIE TOcoOus, pecypcsl IHTepHeTa), KpUTHYECKH OIIEHUBATh
IPOTHBOPEUYMBYIO U HEJJOCTOBEPHYIO HHPOPMALIUIO;

YMEHHE MPUMEHSATh Pa3INdHbIe METOJbI U 3alIPOCHI IPU MOUCKE U 0TOOpe MH(popMaluu U
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOIUMBIX JJISl BBITIOJHEHUS YI€OHBIX M TIO3HABATEIBHBIX 3a/1a4
onpeAeNnéHHOr0 THIMA, MPUOOPETeHHE OMbITa B OOJACTH WUCHOIB30BaHUS HH(OPMAIIMOHHO-
KOMMYHUKATUBHBIX T€XHOJOTHM, OBIa/IEHHE KYJIbTYpOH aKTUBHOTO MCIOJIB30BAHUS Pa3IMUHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpPMY MpencTaBICHUS
uH(pOpMallMl U WIUTIOCTPUPOBATh peEIIaeMble 3a/aydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumu popmamu rpa UK U UX KOMOMHAITUSMU;



YMEHHE HCMOJb30BaTh M aHAJIM3UPOBATh B Mpollecce y4eOHON M HCCIea0BaTEIbCKOM
NEeSITeIbHOCTH NH(POPMAIIHMIO O BIHUSHUY MPOMBIIUIEHHOCTH, CEIBCKOT0 XO3SHCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKaroLlel NPUPOAHON CPEIbl.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

YMEHMsI 3aJaBaTh BONPOCH (B XOJe Auanora U (WJM) IUCKYCCHUU) IO CYILIECTBY
oOcyxnaemMoll Tembl, (HOPMYIUPOBATH CBOM NPEIJIOKEHHS OTHOCUTEIHFHO BBIIOJHEHUS
MPEVI0KEHHOM 3a/1a4u;

YMEHHUsI IPEACTABIATH MOJMy4YEeHHBIE PE3yIbTaThl TO3HABATEIBHOMN JAEATEILHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNlaTh IMPE3CHTALUI0 PEe3yJbTAaTOB BBITOIHEHHUS XUMHYECKOIO
JKCIIepUMEHTa (Ja00opaTOPHOTO OMbITa, JTA0OPATOPHOW PAaOOTHI MO HCCIECIOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MTPOCKTA);

yYMEHHsI yueOHOTO0 COTPYIHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOM MO3HABATEJILHON U
HCCJIEIOBATENILCKON NIeATEIbHOCTH MPU PEUICHHH BO3HUKAIOIIMX HpoOJieM Ha OCHOBE yuéTa
OOIIMX WHTEPECOB W COTJACOBaHMs NO3MLIUK (00CYXKIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
LITYPMbI», KOOPAUHALIUS COBMECTHBIX JAEHCTBUI, ONpEIEICHIE KPUTEPUEB IO OLICHKE KauecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasiTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBHUS:

YMEHHME CaMOCTOATEIbHO ONPENENSTh LEIU AESITEIbHOCTH, IJIAHUPOBATh, OCYIECTBIISTD,
KOHTPOJIMPOBaTb W MpPU HEOOXOAMMOCTH KOPPEKTUPOBAaTh CBOIO JIEATEIbHOCTh, BBIOMPATH
Haubosee 3QPeKTUBHBIE CIOCOOBI pelIeHns Y4eOHbIX 1 TO3HABATENbHBIX 33/1a4, CAMOCTOSTEIILHO
COCTaBIISITh UM KOPPEKTUPOBATH MPEJIOKEHHBIN aITOPUTM JSHCTBHUI TPH BHIITOJIHEHUH 3a1aHUI
C y4éTOM IIOJIyYE€HHUS HOBBIX 3HAaHUI 00 HM3yyaeMbIX OOBEKTaX — BEILECTBAX U pEaKLUsiX,
OLICHMBATh COOTBETCTBUE MOJIYYEHHOI'O Pe3yjIbTaTa 3asBJICHHOM LI€JIH, YMEHHE UCIIOJIb30BaTh U
AHAIM3UPOBATH KOHTEKCTHI, MPEJiaraéMble B YCIOBUH 3a/IaHUM.

IMPEJIMETHBIE PE3YJIBTATDBI

B cocraBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOEHHMIO 00S3aTE€IBHOTO COAEpKaHMUS,
YCTaHOBJIEHHOIO JAaHHOM (QenepanpbHOil pabodeld mTporpaMMoil, BBIIEISAIOT: OCBOEHHBIE
o0yyarolMMUCsT Hay4yHblE 3HAHUS, YMEHUS M CIOCOOBI JeHCTBUM, crneuudpuyeckue s
OpeaMEeTHOM 00sacTh «XUMUS», BUIBl JEATEILHOCTH MO TOJTYYEHHI0 HOBOTO 3HAHHUSA, €ro
MHTEPIIPETALU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYalIUSX.

K konny oOyuenus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSl YMEHUI:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHITHM: aTOM, MOJEKYJa, XUMUUYECKHUM

BJIEMEHT, MPOCTOE BEILECTBO, CIIO)KHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJITHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHAas M MOJIEKYJISIpHas Macca,
KOJIMUECTBO BEILIECTBA, MOJIb, MOJIIPHAsI Macca, MaccoBas A0Jsl XUMUYECKOTO JIEMEHTa
B COGAMHEHHMH, MOJSIPHBII 00BEM, OKCHJA, KHUCJIOTa, OCHOBaHUE, COJlb,
AIIEKTPOOTPHULIATEILHOCTh, CTENICHh OKUCIICHUS, XUMUYECKas peakiys, Kiaccudukanus
peaKkIuii: peakluu COEIMHEHUS, PEAKLIUN Pa3JIOKEHUS, PEAKIIUHN 3aMELICHMS, PEaKIUH
o0MeHa, 7K30- U SHIAOTEPMHUUYECKUE PEaKUH, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
JJIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, pajuyc aromMa, XMMHUYecKas CBS3b,
NOJIIpHAasl M HEIOJIApHas KOBAJIEHTHAsl CBS3b, MOHHASI CBSI3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBas JI0J1s1 BelecTBa (MPOLIEHTHAs KOHIIEHTPALUs) B PacTBOPE;

® WUIIOCTPUPOBATHh B3aMMOCBSA3b OCHOBHBIX XHMHYECKMX INOHSITHUM W TPUMEHATH 3TH

MOHSITHS IIPH ONTMCAHUM BELLECTB U UX NPEBPAIECHUN;
® UCMOJb30BATh XUMHUUYECKYIO CHUMBOJHUKY JJISi COCTaBIeHHs (OPMYN BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;



OTIpeNieNATh BAJCHTHOCTh ATOMOB 3JIEMEHTOB B OHMHAPHBIX COCIMHEHHSX, CTEICHb
OKHCIICHHUSI DJIEMEHTOB B OMHApHBIX COEAMHEHUSX, NPUHAUIEKHOCTb BEIIECTB K
OTNpeNeIEHHOMY KJIacCy COEIMHEHMHA 1O QopMmyliaM, BHJ XUMHUYECKOW CBS3U
(xoBajieHTHAs! U MOHHAs) B HEOPTraHUYECKUX COCIMHEHUSIX;

packpsiBaTh cMmbIci [lepunonnueckoro 3akona [I. . MenneneeBa: 1€eMOHCTPUPOBATh
[NOHMMAHHE IEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HX
nojoxenus B Ilepuonnmyeckoil cucreme, 3aKOHOB COXPAHEHUS MAaCChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJICKYJIIPHOTO Y4€HUs, 3aKOHa ABOraJipo;
ONHUCBHIBATh M XapakTepu3oBaTh TabauuHywo ¢(opmy Ilepuonnyeckoil cucremsl
XMMHUYECKHX 3JIEMEHTOB: pa3jMyaTh IOHATUS «IJIaBHas noarpynna (A-rpynma)» u
«mobounass moarpynmna (b-rpynma)», Manble U OOJbIIME TEPUOIBI, COOTHOCHTH
0003HaueHMsI, KOTOphle UMelTcs B Tabaune «llepuonnyeckas cucremMa XMMHYECKHX
anemeHToB [[. . MeHnneneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XUMHUYECKHX 3JEMEHTOB (COCTaB M 3apsa sapa, oOllee YUCIO 3JIEKTPOHOB U
pacnpeesieHne uX 1o 3JIEKTPOHHBIM CII0SM);

KJIaccu(puIUpoBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHUYECKHE BEIIECTBA, XUMUUECKUE
peakuuu (10 YHUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIUH BELIECTB, IO TEIUIOBOMY
shdexry);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIECTB PA3ITHUUYHBIX
KJIacCOB, IMOATBEpXKJIas  OMNMCAHUE IPUMEPAMU  MOJIEKYJISIPHBIX  YpaBHEHUH
COOTBETCTBYIOLIMX XMMUYECKUX PEaKIHii;

IPOTHO3UPOBAaTh CBOMCTBAa BELIECTB B 3aBUCHUMOCTH OT MX KAayeCTBEHHOI'O COCTaBa,
BO3MOYKHOCTH IPOTEKaHUsI XUMUYECKHX MPEBPALICHUN B Pa3IMUHBIX YCIOBHSIX;
BBIYUCIIATH OTHOCUTEIbHYIO MOJIEKYIISIPHYIO M MOJISPHYIO MacChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT'0 JIEMEHTa 10 (hopMyJsie COeJMHEHNUs, MaCCOBYIO JIOJIIO BEILlECTBa B
pacTBope, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUECKON peaKity;

IIPUMEHATh OCHOBHBIE OIEPAllMU MBICIUTEIBHON NEATENBHOCTH — aHAIU3 U CHUHTE3,
cpaBHEHME, 0000IIeHNe, CUCTEMATH3alUI0, KIACCU(PUKALMIO, BBISIBICHUE MPUUYUHHO-
-CIEICTBEHHBIX CBSI3€M — NIl U3YYEHHs CBOMCTB BELIECTB M XMMHUYECKUX PEAKLUN,
€CTEeCTBEHHO-HAyYHbIE METO/IbI T0O3HAHUS — HAOII0IeHUE, U3MEPEHUE, MOJICTUPOBAHHE,
AKCIIEPUMEHT (peaibHbI U MBICIICHHBIN);

clleZloBaTh MpaBWUJaM IOJb30BaHUS XMMHUYECKOH mocynoi M J1abopaTOpHBIM
000py/sOBaHUEM, a TaKXke IpaBWiiaM OOpAallleHUs] C BEIIECTBAMU B COOTBETCTBHM C
MHCTPYKLHUSMU 1O BBIMOJIHEHUIO 1a00paTOPHBIX XUMUYECKUX OIIBITOB MO MOJYUYEHUIO U
COOMpaHUIO Ta3000pa3HbIX BEIIECTB (BOJOpPOJA U KHUCIOpPOJA), NPUTOTOBIECHHUIO
PacTBOPOB C OINPEAECIEHHON MAacCOBOM 10JIEW PaCTBOPEHHOIO BEILECTBA, IIJIAHUPOBATH
U MIPOBOAMTH XUMHUYECKHE 3KCIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IlEJIoUYel U
KHCJIOT C TIOMOIIbIO MHJIUKATOPOB (JIakKMYC, (peHOoI(pTaIenH, METUIIOPAHXK U APYTHE).

K xonuy oOyuenust B 9 kJjacce mpeIMeTHBIE pe3ylbTaThl Ha 6a30BOM YPOBHE JIOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX IMOHATUN: XUMHYECKHH DJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATHOH, aHHOH, IIPOCTOE BELIECTBO, CII0KHOE BEIIECTBO, BAJIEHTHOCTb,
3EKTPOOTPHUIIATENILHOCTb, CTENEHb OKUCICHMS, XUMHUYEcKas peakius, XUMHUYecKas
CBSI3b, TEIUIOBOM 3P dEeKT peaklnu, MOJb, MOJSPHBIN 00BEM, PacTBOp, AJIEKTPOJIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMs, Ppeaku HOHHOro OOMeHa,
KaTaJln3aTop, XHMHYECKOe paBHOBecHE, OOpaTUMble W HEOOpaTUMbIE pPEaKIIUu,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIUH,  OKHUCIUTENb,  BOCCTAHOBHUTEIIb,



OKHCJICHHE M BOCCTAHOBJIEHHME, aJJIOTPONHUs, aM(pOTEpPHOCTh, XUMHUUYECKas CBA3b
(KoBaJIeHTHasi, HOHHAs, MeETAJJIMYecKas), KpPUCTAJUIMUECKas peléTka, Koppo3us
METAJIJIOB, CIUIABbl, CKOPOCTb XHMHMUYECKOM pEaKIuu, NPEIeNbHO JIOIyCTHUMas
koHueHnTpauus [1JIK BemecTBa;

WJUTIOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX IMOHATUM U MPUMEHSATH 3TH
MOHATUS [TPU ONMCAHUM BEIIECTB U UX MPEBPAICHUI;

UCIIOJIb30BAaTh XMMHUYECKYI0 CHMBOJIMKY JJISi COCTaBJCHHS (OpPMYJ BEIIECTB U
YpaBHEHUN XUMUUYECKUX PEaKIINi;

ONpENENATh BAJICHTHOCTh M CTENEHb OKUCICHUS XUMHUYECKHX JJEMEHTOB B
COEIMHEHUSAX PA3JIMYHOIO COCTaBa, IMPUHAJICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIacCy COeNMHEHUH 1o Qopmysiam, BUI XUMUYECKOW CBs3U (KOBAJICHTHAs, MOHHAS,
METAJIJIMYECKAs)) B HEOPraHMYECKMX COEIMHEHUSX, 3aps] HOHA [0 XUMHYECKOH
dbopMmyre, xapakTep Cpelbl B BOJHBIX PACTBOpPaX HEOPraHWYECKUX COCIUHEHUH, TUI
KPUCTAJUIMYECKON pelIETKA KOHKPETHOIO BEILIECTBA;

packpbiBaTh cMbIich [leproanueckoro 3akona /. 1. MenneneeBa u 1eMOHCTpUPOBATh
€ro TIOHUMAaHHE: ONHCHIBATh U XapaKTepu3oBaTh Tabmuunyo Gopmy [leproanyeckoit
CHUCTEMBbl XMMHUYECKHX OHJIEMEHTOB: pa3jiuyarh MOHATHS «TJaBHas moxarpymnmna (A-
rpynna)» u «mobounas mnoarpymmna (b-rpymma)», maneie U GobliNe MEpPUOJIBI,
COOTHOCUTBH 0003HAUEHUS, KOTOPHIE UMEIOTCS B IEPUOINYECKOI TaOIHIIe, C YUCIOBBIMU
XapaKTEepUCTUKAMU CTPOEHHSI aTOMOB XMMMUYECKUX 3JIEMEHTOB (COCTaB U 3apsjl A1pa,
00111ee YMCIIO AIEKTPOHOB M PACIIPEACIICHHE HX IO AJIEKTPOHHBIM CJIOSIM), OOBSICHATH
o01Ire 3aKOHOMEPHOCTH B W3MEHEHHHM CBOWCTB JJIEMEHTOB M HMX COCAMHEHUW B
npejesiax MajiblX IEPUOJ0B U TJIABHBIX MOArPYII C YYETOM CTPOEHUS UX aTOMOB;
KJIacCU(UIUPOBATh XUMUYECKHE JIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XUMHUYECKUE
peakiuu (M0 YHCIy U COCTaBy Y4YacCTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIIOBOMY
3¢ deKTy, 10 U3MEHEHUIO CTETIEHENH OKUCIIEHNS XUMUUYECKUX 3JIEMEHTOB);
XapaKTepu30oBaTh (OMUCHIBATh) OOIME W CHENU(PUYECKHEe XUMUYECKHE CBOWCTBA
MIPOCTHIX U CIIOKHBIX BEIIECTB, TOATBEPKIAsl ONMMCAHUE TTPUMEPAMHU MOJICKYJISIPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOINX XUMUYECKUX PEAKIUN;

COCTaBJIAATh YPABHEHHUS HJICKTPOJIUTHUECKON JUCCOLUMUAIIMU KUCIIOT, HIEJI0UYEH U COJIEH,
MIOJIHbIE U COKpPALIEHHBIE YPAaBHEHUS peaKIMii HOHHOrO OOMEHa, ypaBHEHUS peaKlIUid,
MOATBEPKJAIOIINX CYIIECTBOBAHME T'€HETUYECKOM CBS3M MEXJy BelleCTBaMU
Pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIX PEAKIUI MOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIui;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX CTPOEHHS, BO3MOKHOCTHU
MPOTEKAHUS XUMUYECKUX TTPEBPAIICHUNA B PA3IMYHBIX YCIOBHSIX;

BBIYHCIIATh OTHOCUTENIBbHYIO MOJEKYISPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJIF0 XMMUYECKOT0 3JIEMEHTa 1Mo (opMylie COeIMHEHHsI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOIUTH PACUETHI TT0 YPABHEHHUIO XUMHUYECKOM PEaKIuu;

coOnrofarh MpaBuia MOJb30BAHUS XHMHUYECKOM TMOCyqol M J1abopaTopHBIM
o0opy/soBaHuEeM, a TakKe MpaBuja oOpalleHuss C BEMIECTBAMU B COOTBETCTBUHU C
HMHCTPYKIUSMU TIO BHITMIOJTHEHUIO T1a00paTOPHBIX XUMHUYECKUX OTIBITOB MO MOTYUYEHUIO U
coOMpaHHIo Ta3000pa3HBIX BEMIECTB (aMMHUaKa U YTIIEKUCIIOTO ra3a);

MIPOBOJIUTh PEAKIUHU, MOATBEPKAAIONINE KAUeCTBEHHBIM COCTaB Pa3IMUHBIX BELIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpOMHI-, WOAMJI-, KapOoHaT-, (ocdart-,



CHJIMKAT-, Cyiab(ar-, T'MIPOKCUA-UOHBI, KATUOHbI AMMOHMS W HOHBI HM3YYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPraHMUECKUX BEIIECTB;

® [IPUMEHATh OCHOBHBIE ONEpallUM MBICIUTENBHON IEATEIbHOCTH — AHAJIU3 U CHHTE3,
cpaBHeHHE, OO0OOIIEHHE, CHUCTEeMAaTU3allUI0, BBIABICHWE NPUYMHHO-CIIEICTBEHHBIX
CBsi3eM — JUId W3Yy4YeHHsl CBOMCTB BELIECTB U XMMUYECKHUX PpEaKLUil, eCTeCTBEHHO-
Hay4HbIE METO/1bI IO3HAHUS — HAOJI0ACHUE, U3MEPEHHE, MOIETMPOBAHUE, SIKCIIEPUMEHT
(peaJIbHBIN U MBICIIEHHBIH).
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SHIOTEPMHUYECKUX
peaKnusx
Tornugo (HedTs,
YTOJIb U METaH). bubmuorexa [JOK
25 3arpsi3HEHUE BO3IyXa, https://m.edsoo.ru/ff0d4
CIIOCOOEI €10 cda
MIPEIOTBPALICHUS
[TpakTuueckas pabota
No 3 110 Tee bubnunorexa LIOK
26 https://m.edsoo.ru/ff0d4

«Tomnyuenne n
cobupanue

ae2



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2

KHUCJIOPO/JIa, U3YUYECHHE
€ro CBOICTBY

Bonopox — anemeHnt
U IIPOCTOE BELIECTBO.

bu6nmmoreka [IOK

27 https://m.edsoo.ru/ff0d4
HaxoxpaeHue B
ddo
IpUpoJIe
dusndeckue u
XAMUYECKHE CBOMCTBA bu6nmoreka [IOK
28 BOJIOpO/IA. https://m.edsoo.ru/ff0d4
[Ipumenenue ddo
BOJIOpOA
[ToHsiTHE O KHUCIIOTAX U bubmorexa HOK
29 https://m.edsoo.ru/ff0d5
COJISIX 0d2
CriocoOsI mostyueHust bubmmoreka [JOK
30 BOJIOpO/a B https://m.edsoo.ru/ff0d4
nabopatopuu ddo
[IpakTrueckas pabota
Ne 4 o Teme
omyueHue u bubnunoreka LIOK
31 https://m.edsoo.ru/ff0d4
cobupaHue Boopoa, f42
U3Y4YECHHE €ro
CBOMCTB»
MossipHblil 00bEM bubmmnoreka HOK
32 razoB. 3aKOH https://m.edsoo.ru/ff0d5
ABorajpo 42e
Brruncinenus o0néma,
KOJIMYECTBA BEIIECTBA
33 110 €10 bubmmoreka IIOK
33 https://m.edsoo.ru/ff0d5
HU3BECTHOMY 520
KOJIMYECTBY BEIIECTBA
Wi 00bEMY
Brrunciienus 00EMOB
ra3oB 10 YPaBHEHUIO bubnuotexa [JOK
34 peakuu Ha OCHOBE https://m.edsoo.ru/ff0d5
3aK0HA 00BEMHBIX 708
OTHOILICHUI Ta30B
dusznyeckue u but6mmoreka [IOK
35 XAMHUYECKHE CBOMCTBA https://m.edsoo.ru/ff0d5
BOJIbI 87a
CocTaB OCHOBaHMIA. bubmuoreka [{OK
36 [Toustre 00 https://m.edsoo.ru/ff0d5

HHAUKATOpax
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https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2

Boma kak

PacTBOPHTEIIb.
Hacspimennsie u bubnunoreka LIOK
37 HEHACHIIICHHBIC 1 https://m.edsoo.ru/ff0d5
pacTBopbl. MaccoBast b40
JI0JIs BEILIECTBA B
pacTtBope
[IpakTrueckas pabora
No 5 o Teme
«IpuroroBienue
bubnunoreka LIOK
38 pacTsop (iB © . 1 https://m.edsoo.ru/ff0d5
onpenenéHHOM eba
MacCcoBOH JoJiei
PacTBOPEHHOTO
BEILIECTBAY
KonTponbnas padota
No2 110 Tene bubnuoreka [{OK
39 1 https://m.edsoo.ru/ff0d6
«Kwucnopoa. Bonopon. 342
Bona» T
OKcHabl: COCTaB, bubnunoreka LIOK
40 Kiaccudukanus, 1 https://m.edsoo.ru/ff0d6
HOMEHKJIaTypa 64e
[Tonyuenue u
XAMUYECKHE CBOMCTBA bubmmoteka IIOK
41 KHCIIOTHBIX, OCHOBHBIX 1 https://m.edso0.ru/ff0d6
1 aM(pOTEPHBIX 64e
OKCHJIOB
OcHOBaHUs: COCTaB, bubmmoteka IIOK
42 Kiaccudukanus, 1 https://m.edsoo.ru/ff0d6
HOMEHKJIATypa 7ca
[Tonyuenue n bubmmnoreka HOK
43 XHMHYECKHUE CBOMCTBA 1 https://m.edsoo.ru/ff0d6
OCHOBaHMIA fca
Kucnotsl: cocras, bubnunorexa LIOK
44 KJ1accupuKanus, 1 https://m.edsoo.ru/ffOdf
HOMEHKJIaTypa ee2
[Tonyuenue u bubmuorexa [IOK
45 XUMHUYECKHUE CBOWCTBA 1 https://m.edsoo.ru/ffOdf
KHCJIOT ee2
Com (epesune) BuGmorexa 110K
46 ’ 1 https://m.edso00.ru/00ad

CIOCOOBI MOJTYYEeHHUS,
XUMHUYECKHE CBOMCTBA

9474



https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474

[TpakTruyeckas pabora
Ne 6. Pemienne

AKCIICPUMEHTAIIbHBIX bubmmoreka [JOK
a7 3aJ1a4 10 TEME https://m.edsoo.ru/00ad
«OCHOBHBIE KJIACChI 9b7c
HEOPTaHUYECKUX
COCIUHCHUI
I'eneTuueckas cBI3b
bubnunorexa LIOK
MEXy Ki1accamu
48 https://m.edsoo.ru/00ad
HEOPTraHUYECKHUX
. 9a50
COeIMHEHUH
O6o06mmeHue u bubnunorexa LIOK
49 CHCTEMAaTHU3aLH https://m.edsoo.ru/00ad
3HAHUH 9ch2
KonTponbnas padora
Ne3 o Teme bu6nmorexa LIOK
50 "OCHOBHBIE KJIACCHI https://m.edsoo.ru/00ad
HEOPraHUYECKHUX Oela
coeTuHeHHI"
IIepBble moNBITKH
KJIaCCU(UKAIAN
bubnunoreka LIOK
XAMHUYECKHUX
51 https://m.edsoo.ru/00ad
ajeMeHTOB. IToHsTHe 0 9ffa
Irpymiax CXOIHBIX -
2JIEMEHTOB
[Tepuonnueckuii
3aKOH U
TMepuomacckas bubmmoteka IIOK
52 https://m.edsoo.ru/00ada
CHCTEMA XUMHYECKUX 59¢
anemeHToB /1. . o
Menneneena
TTepHO/TbI, FPYIIIHI bubmuoreka [{OK
53 > TPYTHIR, https://m.edsoo.ru/00ada
MTOATPYTIIIBI
52¢
CrtpoeHue aTOMOB. bubmuorexa [JOK
54 CocTraB aTOMHBIX https://m.edsoo.ru/00ada
saep. M3oTonsl 342
Crpoenne
ANEKTPOHHBIX
000JIOUEK aTOMOB bubnunorexa LIOK
55 DJICMEHTOB https://m.edsoo.ru/00ada
[Tepuonnueckon 6bc

cuctemsl /. H.
Menpeneena



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc

XapakTepucTuka
XUMHUYECKOTO

3JIEMEHTA 10 €TI0 bubnunoreka LIOK
56 MTOJI0KCHUIO B https://m.edsoo.ru/00ada
[Tepuonuueckoit 824
cucteme /1. W.
MeneneeBa
3HadeHue
[Tepuoauueckoro
3aKOHA JJIS Pa3BUTHS bubnnorexa [JOK
o7 HayKHU U IIpaKkTUKU. [I. https://m.edsoo.ru/00ada
N. MenneneeB — 96e
Y4EHBIN, IEJAror u
Ipa)KTaHuH
DIEeKTPOOTPULIATEIILH
0CTh ATOMOB Bbubnunoreka LIOK
58 https://m.edsoo.ru/00ada
XUMHYCCKHUX abs
3JICMCHTOB
HMonnas xummudeckas bubmorexa LOK
59 https://m.edsoo.ru/00ada
CBSI3b o34
KoBanenTHas bubnunoreka LIOK
60 MOJISIPHAST XUMHUYECKas https://m.edsoo.ru/00ada
CBA3b ab8
KoBanenTHas bu6nunorexa LIOK
61 HEMnoJIIpHAas https://m.edsoo.ru/00ada
XUMHUYECKas CBA3b ab9
bubmmoteka IIOK
62 CrerneHb OKUCIICHUS https://m.edsoo.ru/00ada
e28
OkucnuTenbHO- bubmmorexa [IOK
63 BOCCTAHOBUTEJIbHBIC https://m.edsoo.ru/00ad
peakuuun b076
OKUCIHTEI bubmuoreka [{OK
64 https://m.edsoo.ru/00ad
BOCCTaHOBUTEIHU b076
KonTponbhas padota
Nod 110 TeMe bubnunorexa LIOK
65 https://m.edsoo.ru/00ad
«CtpoeHue aToma. b486
XUMHUYECKast CBSI3b)
g?jgji:ﬁeyﬁw. bubmuoreka [{OK
66 https://m.edso00.ru/00ad

cUCTEMAaTH3aUI
3HAHUH

b33c



https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c

Pe3epBHbIit ypok.
but6mmoreka [IOK
O600mmenue u
67 1 https://m.edso00.ru/00ad
CUCTEMaTH3aIus
y 9ch2
3HAHUI
PesepBHBIi ypoK.
P P bu6nmoreka [IOK
O06o0meHue u
68 1 https://m.edsoo.ru/ff0d6
cUCTEMaTH3aIus
3 1c6
3HaHUI
OBHIEE KOJIMYECTBO 68 4 4
YACOB I10 ITPOTPAMME
9 KJIACC
N Koau4vecTBo yacoB DJIeKTPOHHBIE
[
n/ Tema ypoka Bcer Konr lpax = JAat wppossIe
0 o p T a o0pa3oBaTte/ibHbIE
pador pabot pecypchl
[Tepuoanueckuit
3aKOH.
[lepuoanueckas bubmmoreka [JOK
1 cucremMa 1 https://m.edsoo.ru/00adb5
XHUMHYICCKHX e
anemeHToB J[. U.
Menneneena
3aKOHOMEPHOCTH B
U3MEHECHUHN CBOMCTB bubmuoreka [JOK
2 XUMHAYECKUX 1 https://m.edso00.ru/00adb6
3JIEMEHTOB IEPBBIX b6
TPEX MEPUOLOB
Knaccudukanus n
HOMEHKIIATYDA bubmmoteka IIOK
3 P 1 https://m.edsoo.ru/00adb7
HEOPTraHUYECKUX 02
BEIIICCTB T
Buapsl xumuyeckoit
but6mmoreka [IOK
CBSI3U M TUITBI
4 1 https://m.edsoo.ru/00adba
KPUCTAJUTMIECKUX 6
peLETOK o
KonTponbHas
pabota Nel o treme
5 «IIoBTOpeHue u ) 1 1
yriyOJIeHHE 3HAaHUT
OCHOBHBIX Pa3/IeioB
Kypca 8 kiaccay



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6

Knaccudukanus

XUMHUYECKHUX bubnunorexa LIOK
6 peaKkIuii mo https://m.edsoo.ru/00adbc
Pa3IMYHBIM b0
MPU3HAKAM
Ilonstue o
CKOPOCTH
XMMHUYECKON bu6mmoreka [JOK
7 peakmuu. [lonstue https://m.edsoo.ru/00adbe
O TOMOTE€HHBIX U 9a
reTePOreHHBIX
peaKuusx
Ilonstue o
XUMHYECKOM
PaBHOBECHH.
DakTopsl,
BJIMSIOIINE Ha bu6nmorexa LIOK
8 CKOpPOCTh https://m.edsoo.ru/00adc2
XUMHAYECKON 8c
peaKIyy U
IOJI0KCHUE
XAMHYECKOTO
paBHOBECHS
OKHCIUTEITBHO- bu6nunorexa LIOK
9 BOCCTAaHOBUTEJIbHEI https://m.edsoo.ru/00adca
€ peakuuu de
Teopus
AIEKTPOIUTUUECKON bubnnorexa [JOK
10 JIUCCOLIHALIIAH. https://m.edsoo.ru/00adcd
CunbHbIE U clla0ble 68
ANEKTPOJIUTHI
Honnsle ypaBHEHHS bubmorexa [OK
11 . https://m.edsoo.ru/00add4
peakuui 48
XHUMHUYECKHE
CBOMCTBA KUCJIOT U
OCHOBAHHWH B CBETE bubmorexa LIOK
12 N https://m.edsoo.ru/00add5
Mpe/icTaBiIeHH 00 8
AIEKTPOIUTUUECKON
JUCCOITHAITIT
XuMudeckue
CBOMCTBA CoJIeH B bubmorexa LIOK
13 https://m.edsoo.ru/00add8

cBeTe
MpesicTaBIeHH 00

b2



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2

JJIEKTPOJIUTUYECKON

JACCOLHAIIN
bubnunorexa LIOK
IlonsTue o
14 . https://m.edso0.ru/00add9
THAPOJIN3E COJICH
d4
O6o06mmeHue u bubnunorexa LIOK
15 CHCTEMAaTH3aLHs https://m.edsoo.ru/00addd
3HAaHUH 12
[IpakTuueckas
pabora Ne 1. bubnmoreka [JOK
16 «Pemenne https://m.edsoo.ru/00addb
AKCIICPUMEHTAIIbHBI fa
X 3a1a9»
KonTponbnas
pabota Ne2 o Teme
«INEKTPOIUTUYECK bubmmoreka [JOK
17 as TMCCOLMAIIHSL. https://m.edsoo.ru/00adde
Xumuueckue c0
peakuuu B
pacTBopax»
O6mas
XapaKTEPUCTHKA
U bu6nmorexa LIOK
18 ' https://m.eds00.ru/00addf
XUMUYeCKue e
CBOICTBA Ha o
puMepe XJiopa
XJI0pOBOAOPOA.
ConsgHast KHCIIO0TAa,
bu6nmorexa LIOK
XUMHYECKHE
19 . https://m.edsoo.ru/00adel
CBOMCTBA, 04
MOJTy4eHHe, o
MIPUMEHEHNE
[IpakTnueckas
paborta Ne 2 mo
bubnunorexa LIOK
teme «llomyuenue
20 . https://m.edsoo.ru/00ade3
COJISTHOM KHMCIIOTEHI, 48
HA3y4YCHHE €€ o
CBOICTBY
Breraucnenusd 1o
YPaBHCHUSM
bubnmnorexa LIOK
XUMHYECKUX
21 https://m.edsoo.ru/00ade4

peakuuii, eciu
OJIMH U3 PEareHTOB
JIaH B U30BITKE

88



https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488

O6mas

XapaKTEPUCTHKA bubmmorexa HOK
22 1 https://m.edsoo.ru/00ade6
sneMeHTOoB VIA- 4a
TPYIIIIBI
AnnotponHsie
MoaupHUKaIIN
cepnl. Haxoxienue
cophl 1 €@ bubnunorexa LIOK
23 . 1 https://m.edsoo.ru/00ade6
COCAMHCHHI B 4a
MIPUPO/IE.
XHUMHUYECKHE
CBOICTBA CEPbI
CepoBoaopon,
CTpOEHUE, bubmmoreka [JOK
24 (dbuznveckue u 1 https://m.edsoo.ru/00ade8
XMMHYECKHE 02
CBOMCTBa
OKcubl cephl.
CepHas KucIoTa,
(usicckue u bubnunoreka LIOK
25 1 https://m.edsoo.ru/00adea
XHMHYECKHE 8
CBOMCTBA,
MIPUMEHEHHE
XUMUYECKHE
peaKkIuu, JIexKanme
B OCHOBE
MIPOMBIIIICHHOTO
croco0a Mmoyry4eHus
CEpPHOM KHUCIIOTBHI. bubmorexa LOK
26 1 https://m.edsoo.ru/00adec
XUMHYECKOE 8a
3arpsi3HEHUE
OKpY KaroIlen
cpenbl
COCIMHECHHUSMU
CephI
Brruncienue
MACCOBOH TOMH but6mmoreka [IOK
27 1 https://m.edsoo.ru/00adec
BBIX0/1a MTPOJIYKTa 8a
peakumn
OO6mas
XapaKTEePUCTUKA bu6muoreka [JOK
28 anemeHToB VA- 1 https://m.edsoo.ru/00adee

rpynmnsl. A3oT,
pacrnpocTpaHEeHHE B

a6



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6

pupoe,
(dbuzuveckue u
XUMHYECKHE
CBOICTBA

AMMHaK, ero
¢busnveckue u

N MIIECKIe bubnunoreka LIOK
29 . https://m.edsoo.ru/00adf0
CBOICTBA, 04
MOJTyYeHUE U
MIPUMEHCHHE
[IpaxTrueckas
pabota Ne 3 o bubmunoreka LIOK
30 teme «[lomydyenue https://m.edsoo.ru/00adf1
aMMHaKa, U3y4yeHue 80
€ro CBOMCTBY
A3O0THAs KHACJIOTAa,
e€ ¢puznveckue u bubmorexa HOK
31 https://m.edsoo.ru/00adf3
XUMUYECKUE 06
CBOICTBa
Hcnons3oBanue
HUTPATOB U COJIEH
aMMOHWUS B
KauecTBe
MHUHEPAITBHBIX
. bubmuorexa [IOK
32 yRobpenuit https://m.eds00.ru/00adf5
XuMHYECKOe 18
3arpsi3HEHUE
OKpYy>Karoleu
CpeIbI
COCTMHCHUSIMU
azoTa
®dochop. Oxcnn
dbocdopa (V) u
E)I:;?OOTI;HM but6mmorekxa [IOK
33 ’ https://m.eds00.ru/00adf6
¢buznyeckue u 8a
XUMUYECKUE
CBOICTBA,
MOJTyYeHUE
Hcnons3oBanue
docdaros B bubnuotexa [JOK
34 Ka4yeCcTBe https://m.edsoo.ru/00adfc
MUHEPATBHBIX 20

ya0OpeHui.



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
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