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COJAEP/)KAHUE YYEBHOTI'O ITPEJIMETA

8 KUIACC

ITepBoHayajbHBIC XHMHYECKHE NIOHATHSA

[Ipeamer xumuu. Poiib XMMUM B KM3HM 4YellOBeKa. XUMHUS B CHUCTEME Hayk. Tena u
BeuiecTBa. du3nueckue cBONCTBA BELIECTB. ATperatnoe cocrosiHue Bemects. [lonsaTue o meronax
no3HaHus B XuMHuH. Yuctele BeniectBa 1 cMecH. CriocoObl pa3faenieHus CMECen.

ATOMBI M MOJIEKYJBl. XHMHUYECKHE HIEMEHThl. CHUMBOJIBI XMMHYECKUX DIIEMEHTOB.
IIpocTeie U ClI0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckas popmyina. BaleHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH ITOCTOSIHCTBA
cocraBa BellecTB. OTHocuTenbHass aromMHas Macca. OTHOCHTENbHAs MOJIEKYJISIpHAs Macca.
MaccoBas 101151 XMMHUYECKOTO 3JIEMEHTA B COCIMHEHUU.

KonnuecTso Bemectsa. Mousb. MoisipHas Macca. B3anMOCBs3b KOJIMYECTBA, MACCHI U YMCIIA
CTPYKTYPHBIX eIMHUII BeliecTBa. Pacyérel mo opMynamMm XUMHUECKUX COCAMHEHUI.

®uznyeckue M XMUMHUYECKHUE SBICHUS. XHUMUYECKas peakuus U €€ IMPU3HAKU. 3aKOH
COXpaHEHMsI Macchl BeIeCcTB. XUMUUecKue ypaBHeHMs. Kinaccupukanus XUMHUUECKUX peakiui
(coemuHeHus, pa30oKeHHsI, 3aMEIICHUS, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW IMOCYIIOH, MpaBWIaMU PadOTHI B J1a0OpaTopuu M NMpUEMaMu
oOpatieHus ¢ 1a0opaTOpHBIM O0OpPYIOBaHHUEM, U3YYEHHE U ONHUCAHHE (PU3UUYECKUX CBOMCTB
00pa310B HEOPraHMUYECKUX BEIIECTB, HAOM0JeHne (U3NUECKUX (IUIaBJIeHUE BOCKA, TassHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpPEHUE CBEYH,
IIPOKAJIMBaHUE MEIHOM ITPOBOJIOKH, B3aUMOICHCTBUE MeJIa C KUCIIOTON) SIBJICHUN, HAOII0 IEHUE U
OINKCaHKEe NMPU3HAKOB MPOTEKAHUS XUMUYECKUX peakluil (pa3iokeHue caxapa, B3auMoJieiicTBue
CepHON KHUCIIOTBI C XJOpHJIOM Oapus, pasznoxkeHue rugpokcuna menu (ll) mpu nHarpeBanuw,
B3aUMOJICHCTBUE Kene3a ¢ pactBopoM conu meau (1), uzydenne cnocoOoB paszeneHus cMecei:
C TIIOMOLIBI0 MarHuTa, (UILTPOBAHUE, BbIAPUBAHUE, JUCTUIULILUSA, Xpomarorpadus,
IPOBE/IEHUE OYMCTKU MOBAPEHHOM coyM, HaOJIOEHUE M ONKMCAHUE Pe3yJbTaToB MPOBEIEHUS
ONbITa, WIUIIOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MacChl, CO3JaHHE MOJEJIEH MOJIEKYT
(IIapoCTepKHEBBIX).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Boznyx — cMech razos. CocraB Bo3nyxa. Kuciopoa — 3JIeMEHT M NPOCTOE BELIECTBO.
Haxoxnenue xucnopojia B Ipupoje, pU3nuecKkue 1 XUMHUECKUE CBOMCTBA (PEaKIMU TOPEHHUS).
Oxkcupnpl. Ilpumenenue xucnopoga. CrnocoObl MOJNydyeHHUS KUCIOpoJa B Jlaboparopuu u
npoMbIlIeHHOCTH. KpyroBopoTr kuciopona B mnpupoje. O30H — alioTporHas MOAM(pUKALUs
KHCIIOpOJa.

TennoBoil 3¢ ¢dexkT XUMHUECKOW peaklnuu, TEePMOXMMHUYECKHE YpaBHEHHs, 3K30- U
SHAOTEpPMUYECKHE peakuuu. TomauBo: yroib M MeTaH. 3arps3HEHHE BO3AyXa, YCHJIEHUE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — snemeHT u mpoctoe BeriecTBo. Haxoxaenue Bogopoaa B npupoie, hpuzndeckue
U XUMHUYECKHE CBOIMCTBA, MPUMEHEHHUE, CIIOcOObI moyyeHus. Kuciors! u comm.

Moutsipablii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM YPaBHEHHSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbl. Haceimennsie u
HEHACBIIIEHHbIE PacTBOphl. PacTBOpuMOCTh BellecTB B Boje. MaccoBas J0Jsl BEILIECTBA B
pacTtBope. XUMHYecKkue cBoicTBa Boabl. OcHOBaHUA. Ponbp pacTBOpOB B IpHUPOJE U B KU3HHU
yenoBeka. KpyroBopoTr Boabl B IpUpojie. 3arpsi3HEHUE NMPUPOAHBIX BoA. OXpaHa M OUYMCTKA
MPUPOJIHBIX BOJ.



Knaccudukanus Heopranmdecknx coenuHeHuid. Oxcunpl. Kiaccupukanust OKCHIOB:
cosieoOpa3ymomue (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyrone. Homenknarypa
OKCcHA0B. DU3NUECKUE U XUMUYECKHE CBOMCTBA OKCHIOB. [loslydeHne okCumaoB.

OcHoBanus. Kiaccudukanuss ocHoBaHW: WIENOYM M HEPACTBOPUMBIC OCHOBAHWS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHMU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kuciot. @usndeckue U XUMHUECKUE
cBoicTBa KUCNHOT. Pax akruBHocTn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Comu. Homenknarypa coneil. ®duznueckue U Xxumudeckue cpoiictBa coieil. [lomydenne
COJIEH.

I'eneTnueckas CBA3b MEXKy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIpEe/eNICHUE COIEpKaHMsl KHCIOpoJa B BO3/yXe, NOJIydeHrue, cooupanue,
pacrno3HaBaHME€ M M3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJACHHE B3aUMOJIECHCTBUS BEILLIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W INpEKpallleHusi ropeHus (moxkapa), 03HaKOMJICHHE C
oOpa3lilaMud OKCHIOB M ONUCAaHHE HX CBOMCTB, MOJy4YeHHE, COOMpaHUE, paclo3HABaHUE U
U3ydeHHEe CBOMCTB BOjopona (TopeHue), B3auMmojeicTBre Bogopoma ¢ okcugom wmemu (1)
(BO3MOYKHO MCIIOJIb30BaHNE BUACOMATEPHUAIIOB), HAOIIOIEHIE 00pa3IIOB BEIIECTB KOJIHMYECTBOM |
MOJIb, HCCJIEIOBaHHE OCOOCHHOCTEH pacTBOPEHHUS BEIIECTB C Pa3IMYHONW PacTBOPUMOCTHIO,
MPUTOTOBJIECHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM J0Jiell pacTBOPEHHOIO BEILECTBA,
B3aMMOJICICTBHE BOABI C MeTalylaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUICOMATEPHAJIOB), UCCIEAOBAHNE OOpa3ll0OB HEOPTaHUYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HAOJII0JIEHUE W3MEHEHUs OKpaCKM MHAMKATOPOB B PAacTBOpPAx KHUCIOT U LIEJIIOYEH, U3ydeHHUE
B3anmoeiicTBus okcuaa Meau (1) c pactBopoM cepHOIl KUCIOTHI, KUCIOT ¢ METaJlIaMH, peakui
HEWUTpalu3aluu, OJy4YeHUEe HEPACTBOPUMBIX OCHOBAHUH, BHITECHEHHUE OJJHOTO METaJlja JPYruM
U3 pPAacTBOpa COJM, DPELIEHUE SKCIEPUMEHTANBHBIX 3ajay 1o Teme «BaxHeilmune kmacchbl
HEOPraHUYECKUX COCIUHEHUI.

Ilepuoauvecknii 3axkoH u Ilepuoanyeckasi cucrema xumudeckux sjiementos JI. M.
Menpaeseesa. Ctpoenune aToMOB. XUMHYECKasi CBSI3b. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbBIC
peakumu

[TepBble MOMBITKN KIacCUPUKAIIUN XUMUYECKHX AJIeMEHTOB. [IoHsATHE O TpyIax cXoIHbIX
3JIEMEHTOB (II€JI0YHbIE U IIEJI0YHO3EMEIbHbIE METALIbI, FAJIOTeHbI, UHEPTHBIE Ia3bl). DJIEMEHTHI,
KOTOpbIe 00pa3ytoT aM(pOTEepHbIE OKCHJIbI U THUJPOKCHIBI.

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucremMa XuMUYecKHx »diemeHTtoB J[. .
MengeneeBa. KopoTkonepuonHas u anuHHonepuogHas ¢opmel [lepronudeckoil cucTemsl
xumnyeckux onemeHtoB JI. M. Mengeneea. Ilepuonbl u rpynmbl. DU3HYECKUH CMBICI
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIBI AJIEMEHTA.

Crtpoenue aromoB. CocTaB aTOMHBIX si7iep. M30Tonbl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
obosouek aroMoB TepBbIXx 20 xumuueckux siemeHTOB Ilepuommueckort cucremsr J[. U.
MengeneeBa. XapakTepuCTHKa XMMHUECKOIO JIEMEHTa IO €ro nonoxeHuto B Ileprogunueckoit
cucreme /1. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHUS Painyca aTOMOB XUMUYECKUX JIEMEHTOB, METAITNYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO IpyIIaM U Mepruoiam.

3nauenue [lepuonnyeckoro 3akoHa u Ileproauueckoil CUCTEMbI XUMUYECKUX 3JIEMEHTOB
JUIs pa3BUTHS HayKH U npakTuku. J[. 1. MeHnenees — y4€Hbll U IpaykJaHUH.

XuMuyeckas CBSI3b. KoBanentnas (monsipHas u HeMnoJIsipHast) CBSI3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKUX AJIeMEHTOB. VloHHAas! CBS3b.



Crenenp  okucineHus.  OKHCIUTENbHO--BOCCTAHOBUTENbHBIE — peakuuu. IIporeccsl
OKHCJIEHHS U BOCCTaHOBJIEHUsI. OKHCINTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

u3ydeHre 0o0pa3loB BEIIECTB METAVIOB M HEMETAJJIOB, B3aMMOJAEHCTBHE THUAPOKCHIA
LIMHKa C pacTBOpaMHU KUCJIOT U ILEJIO0YEH, POBEIEHUE OIBITOB, WILIOCTPUPYIOIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakluil (TOpeHUE, peakLUi Pa3I0kKEHNs], COETUHEHUS).

Meoscnpeomemnuwie ceasu

Peanuszanus MEXNPEAMETHBIX CBA3CH IPU U3yYEHUU XMMHHU B 8 KJIACCE OCYILECTBISAETCS
Yyepe3 UCTO0Ib30BAHNE KaK OOIINX €CTECTBEHHO--HAYYHbIX MIOHATUN, TaK U MOHATUH, SBISTFOIUXCS
CUCTEMHBIMU JIJIsl OTJEJIBbHBIX IIPEIMETOB €CTECTBEHHO--HAYYHOI'0 LIMKIIA.

OO111e ecTeCTBEHHO--HaY4HbI€ IOHATHS: HAy4HBIN (DakT, rUII0TE3a, TEOPHsl, 3aKOH, aHAIIU3,
CHHTE3, Kiaccuukauus, NEepUOJUYHOCTb, HAONIOJEHHE, HKCIEPUMEHT, MOJCIUPOBAHHE,
U3MEpPEHUE, MOJIENb, SIBIICHUE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIWJA, HW30TOIIbI,
pPalMOAaKTUBHOCTb, MOJIEKYJa, 3JEKTPUYECKUN 3apsijl, BELIECTBO, TeI0, 00BEM, arperatHoe
COCTOSIHUE BELIEeCTBA, a3, (hU3MYECKHE BEJIWYMHBI, €IMHUIIBI W3MEPEHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorwust: porocunres, npixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIC IOPOJIBI, IIOJC3HBIC
HCKOIIa€Mbl€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuii 3akoH. Ilepmonmueckas cucrema XuMuU4YecKux diemeHtoB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HU3MEHEHHU CBOMCTB XUMHYECKHX
JJIEMEHTOB NEPBBIX TPEX NEPHOIOB, Kajlns, KalbLUsi U HUX COCOUHEHUM B COOTBETCTBUHU C
M0JIO’KEHUEM 3JIeMeHTOB B [lepuoanyeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BMJIbI XUMHUYECKOW CBS3M. THUIBI KPUCTAIUIMUECKUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BEILLIECTBA OT THIIA KPUCTAIIMYECKON PEIIETKU U BU1a XMMUYECKOH CBSI3H.

Knaccugukanus ¥ HOMEHKJIAaTypa HEOpraHMYECKHX BEIIEeCTB. XHUMHYECKHE CBONCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIUMHEHHH, TeHeThdecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
Y4YaCTBYIOUIMX B PEaKIMH BEIECTB, 10 TEMJI0BOMY 3P (HEKTY, 0 U3MEHEHUIO CTETeHEH OKHCICHUS
XUMHUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, TI0O Yy4YacTHUIO KaTaiuzaTtopa). OK30- |
SHI0TEPMUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE YPaBHEHHUSI.

[TonsiTue o cxopoctu xumuuecko peaxuuu. IlonsTe 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHUYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. Ilonsatue o
karanuse. [lonsaTue o xumMuyeckoM paBHoBecHU. DaKTOPHI, BIMSIOIINE HA CKOPOCTh XUMHUYECKON
peakuuy U MOJ0KEHNE XUMHUYECKOTO PAaBHOBECHS.

OKUCIUTENIbHO-BOCCTAHOBUTENIBHBIE PEAKIMH, SJEKTPOHHBIA OanaHC OKUCIUTENbHO-
BOCCTAaHOBUTENBHON peakuuu. COCTaBI€HHE YPABHEHMM OKHCIUTENBHO--BOCCTAHOBUTEIBHBIX
peaxiuil ¢ UCIOJIb30BAaHUEM METO/1a JIEKTPOHHOTO OajaHca.

Teopust 3MEKTPOIUTHUECKON NUCCONMALMU. DIEKTPOIUTHI U HEIJIEKTPOIUThl. KaTnoHBI,
aHUOHBI. MexaHW3M JMCCOLMAIINH BEIECTB C Pa3IMYHbIMHU BUJIaMU XUMUYECKOH CBsA3H. CTeneHb
nucconranui. CUIbHBIE U Cl1a0ble 3JEKTPOIUTHI.

Peakuuu moHHOro obMeHa. YciaoBHsS NPOTEKaHUS peaklMii MOHHOTO OOMEHa, MOJIHbIE U
COKpall€HHbIE MOHHBIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAHWW M COJIEH B CBETE



NpeACTaBICHUNH 00 3JIEKTPOTUTHUYECKON Jucconuanuu. KauecTBeHHbIE peakiuy Ha HOHBI
[TonsaTHE O THAPONHN3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C MOJENSMH KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIECTB —
METAJUIOB M HEMeTauioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH pPEaKIUu OT BO3ACUCTBUS PA3IUUYHBIX
(bakTOpOB, UCCIIEIOBaHUE NEKTPOIIPOBOJHOCTU PACTBOPOB BEILIECTB, IpoLEcca AUCCOLMALUU
KHCIIOT, IIeJI04el 1 cojiel (BO3MOXKHO HCIIOIb30BAHNE BUJIEO MAaTEPHUAJIOB), IPOBEACHUE OIBITOB,
WITIOCTPUPYIOIIUX MPU3HAKH MPOTEKaHUs PEaKUUii MOHHOTO oOMeHa (oOpa3oBaHHE oOcajka,
BBIJICJIEHUE Ta3a, 00pa3oBaHUE BOJBI), OMBITOB, WILTIOCTPUPYIOIIUX HPUMEPHI OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX peakUuil (ropeHue, peaklUuu pa3jiokKeHUs, COSAMHEHHs), PaclO3HABAHUE
HEOPraHMYECKUX BEIIECTB C IIOMOILIbI0 KAueCTBEHHBIX pPEAaKUMA Ha HOHbBI, pelIeHue
AKCIIEPUMEHTAJIbHBIX 3a/1a4.

HemeTauibl U MX cOeJUHEHHS

OOmast xapakrepucTuka rajgoreHoB. OcCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crernieHu okucineHus. CrtpoeHue M (puU3MYECKHe CBOWCTBA IMPOCTBIX BELIECTB — TaJOIE€HOB.
XuMHUECKHE CBOMCTBAa Ha MpuMepe xJjopa (B3auMoOJEHCTBHE ¢ MeTaulaMH, HeMeTaJlJIaMH,
miesnoyamu).  XuopoBopopod. ConsiHas —KMCIOTa, XMMHMYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. JlelicTBre XJiopa U XJIOPOBOAOPO/ia Ha OPraHu3M uesnoBeka. Baknenme Xiaopuabl
U MX HaXO0XJIEHUE B IIPUPO/JIE.

OOmas xapakrepuctuka 31aeMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (QU3MYeCKue CBOWCTBA IPOCTHIX BEILECTB —
KHCIIOpOJia U cepbl. AJUIOTPONIHBIE MOJIU(DUKALMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBoZOpOA, CTpoeHue, (u3MYecKHue M XUMUYeckue cBoMcTBAa. OKCHIBI Cepbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (GU3NYECKHE M XUMHUYECKUE CBOMCTBA
(oO1mIMe Kak MmpeIcTaBUTeIsl KJiacca KUCIIOT B CrieluuIecKue). XMMUYECKHE PEaKIuu, JISKAITIe
B OCHOBE IIPOMBIIIUIEHHOTO CII0CO0a MOJy4eHUs CEpHOM KUCIOThI. [IpriMeHeHne cepHOii KUCIIOTHI.
Conn cepHOM KHCIIOTBI, KayecTBEHHas peakuus Ha cynb(ar-uoH. Haxoxnenue cepbl U e
COEIMHEHUI B NpUpPoAc. XUMHUECKOE 3arpA3HEHNE OKPY/KAIOWIEH Cpellbl COEAUHEHUSAMHU CEPbI
(KUCIIOTHBIE HOXK/IU, 3arPA3HEHHE BO3/IyXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPALLECHUS.

OO6mass xapakrepucTuka 3j1eMeHTOB VA-rpymnmnbl. OCoOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble CTENEHH OKHUCIeHHs. A30T, paclHpocTpaHeHHWe B MpUpoje, (HU3UYECKUue Hu
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gpu3n4ecKue 1 XMMUYecKHue
CBOICTBa, nonydeHue u npumeHeHne. Coau aMMOHMSI, UX (PU3NYECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHne. KauecTBeHHass peaknys Ha MOHBI aMMOHMSA. A30THas KHCJIOTa, €€ IOJIydYeHHe,
¢usnueckue M XUMHUYECKHE CBoilcTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOIEH Cpeibl COSAMHEHUSIMU a30Ta (KUCIOTHBIE
JOKIH, 3arps3HEHHE BO31yXa, MOYBbl U BOJ0EMOB). docdop, amtoTponHsle MoaUpUKAIMU
doctopa, pusznyeckue u xummuueckue cporictBa. Oxcun docdopa (V) u pochopHas kucnora,
¢u3nueckue M XUMHYECKHE CBOWCTBa, noiyueHue. Mcmomnb3oBanue ¢ochaToB B KauecTBe
MUHEPATBHBIX YIOOPEHHI.

O6mass xapakrtepuctuka 3yeMeHTOoB |VA-rpynmnbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHbIe CTENEHH OKUCIEHHS. YTIEpoJ, alUIOTPOMHbIE MOIU(BHUKAIIMH, PACIIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMHYecKue cBoiictBa. Ancopouus. KpyroBopor yrieposaa B mpupo/e.
Oxkcuppl yriaeposaa, ux pU3NYecKue U XMMUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBbI,
NOJyYeHHE U TPUMEHEeHHEe. DKOJIOTHYeCKUe MpoOIeMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (1V),
TUIOTe3a II100aJbHOr0 MOTEINICHUs KIIMMarta, MapHUKOBbIM 3¢ dekT. YroipHas KUCIOTa U e



CONM, WX (pU3MUECKHME M XUMHUYECKHE CBOICTBa, MOJydueHHEe M mpuMeHeHue. KauecTBeHHas
peakuus Ha KapOOHAT-MOHBIL. Mcnonb30BaHKne KapOOHATOB B OBITY, MEHIIMHE, TPOMBIIUICHHOCTH
U CEIbCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OpPraHMYECKMX BEHIECTBaX KaK O COCIUHEHHSX yriepoja
(MeraH, 3TaH, 3TUJIEH, alleTUJIEH, ITAHOJ, TJULEPUH, YKCyCHasl KucaoTa). [IpupoaHble HCTOUHUKH
YIIEBOIOPOAOB (YToJib, MPUPOIHBIN ra3, He(Th), MPOAYKTHI UX TiepepaboTku (OEH3MH), UX POJIb
B OBITY U IPOMBIIUICHHOCTH. [loHsITHE O OMOJIOTHYECKH Ba)KHBIX BEIIECTBAX: JKHUpaX, Oelkax,
yriaeBoJax — M HMX POJIM B KU3HU 4YelloBeKka. MaTepuanbHOe €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCIMHEHUN.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IOJyuY€HHE M NpPUMEHEHHE.
Coenunenuss kpemHusi B mpupojge. OOmume mnpeacraBieHus o6 okcuae kpemaus (IV) u
KpeMHUEeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiiue
CTPOUTENIbHbIE MaTepHajbl: KEpaMHUKa, CTEKJIO, LEMEHT, OeTOoH, xene3o0eToH. [IpoGiembl
0€30M1aCHOr0 UCMOIb30BaHUs CTPOUTEIBHBIX MATEPHAJIOB B IIOBCETHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHHue oOpaslloB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJISIHOM KUCJIOTHI, MPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OTMbBITHI,
oTpakaromme (U3NIeCKue U XUMHUYECKHE CBOMCTBA TaJOICHOB M MX COCAMHEHHUH (BO3MOXKHO
WCIIOJIb30BAaHHUE BHJIEOMATEPUAIOB), O3HAKOMJIEHHE C O0Opa3liaMu XJIOpHUIOB (TaJIOTCHHUIOB),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMHU (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEpHaNoB), HaOmOJeHHe Tmpolecca OOyrauBaHUSL —caxapa TOJ  JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KHUCIIOTHI, N3y4€HHE XUMHUUECKUX CBOMCTB pa30aBIECHHON CepHOU
KHCJIOTHI, TIPOBEJICHHE KaYeCTBEHHOW pEaKkIMH Ha Cyiab(paT-WOH M HaOIIOJCHHWE NMpU3HaKa e&
MPOTEKaHUs, O3HAKOMJICHHE ¢ (PU3MYEeCKMMH CBOWCTBaMHU a30Ta, docdopa M HX COeIUHEHUN
(BO3MOYKHO HCIIOJIb30BAaHHUE BHIEOMATEPHAIIOB), 00pa3iaMu a30THBIX U (PochHOpPHBIX ynoOpeHui,
[OJIyueHue, coOMpaHue, paclo3HaBaHHME W U3YUYEHUE CBOWMCTB aMMHAKa, IPOBEJCHHE
Ka4eCTBEHHBIX PEAKIMI Ha MOH aMMOHUS U (hocdaT-uOH 1 U3ydeHHUE MPU3HAKOB UX MPOTCKAHUS,
B3aMMO/IEHICTBHE KOHIIEHTPUPOBAHHONW a30THOM KUCIIOTHI C MEAbIO (BO3MOXKHO MCIIOJIb30BaHHE
BUJEOMATEPHUAJIOB), H3Y4YE€HHE MOJAETeH KpUCTAUIMYECKUX pemEToK anmasza, rpadura,
¢byniepeHa, 03HaKOMIIEHHE C MPOIIECCOM aJCOPOIIMHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yraéM U yCTPOWCTBOM ITPOTUBOIa3a, Moily4eHue, CoOupaHue, paclio3HaBaHUE U U3yYEHHE CBOWCTB
YIJIEKUCIIOTO Ta3a, MPOBEIEHUE KaueCTBEHHBIX peakUui Ha KapOOHAT M CHUJIMKAT-HUOHBI U
U3ydyeHHe NPU3HAKOB MX IPOTEKaHUs, O3HAKOMJIEHHE C NPOAYKIHEH CHIMKATHON
MPOMBIIIICHHOCTH, PEIIEHHE IKCTIEPUMEHTAIBHBIX 33124 110 TeMe «BakHelne HeMeTauTbl 1 UX
COETUHEHUS.

MeTanjibl M MX COeIMHEHHUSI

OO11ast XapaKTepUCTUKA XUMHUECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHMHU UX TIOJI0KEHUS
B Ilepmoanueckoit cucreme xumuueckux snemeHToB . M. MeHneneeBa u CTpOEHHs aTOMOB.
Crpoenue metaynoB. Meraminueckas CBA3b M MeETalIM4yecKas KpHCTaUIMuecKas peléTKa.
DNEKTPOXUMHUECKUI psa HaOpsokeHUH MetaiioB. DHU3MYECKHe M XHUMHUYECKHE CBOMCTBa
metauioB. O0IuMe crocoObl NoMydYeHus: MeTaioB. [ToHATHE O KOPPO3UM METaIOB, OCHOBHBIE
crocoObl 3alUThl UX OT Koppo3uu. CmuaBbl (CTaib, YYryH, AIOPATIOMUHHUNA, OpOH3a) M HX
pUMEHEeHHE B OBITY U IPOMBIIIJICHHOCTH.

[lenounsle MeTaJLIBL: MOJIOKEHHUE B [leproauueckoil cucteMe XUMHUECKUX 3J1eMeHTOB /1.
W. MenneneeBa, CTpoeHHE UX aTOMOB, HaxoXAeHUE B npupoje. Puszndyeckue M XUMHUECKUE
CBOIicTBa (Ha MpuMepe HaTpus U Kaiusi). OKCHIBI U THIPOKCHIBI HATpusl U Kanus. [Ipumenenne
HIEJIOYHBIX METAJIJIOB U UX COEAUHEHUH.



[IlenoyHO3eMENBHBIE METAIIIBI MATHUHM U KaJIBLUI: TTOJ10KeHUE B [lepuoanyeckon cucreme
xuMudeckux 3nemeHToB . M. MenpaeneeBa, CTpoeHME MX aTOMOB, HAaXOXKJICHHUE B IMPHUPOJE.
®usnueckue U XMMHYECKUE CBOMCTBA MarHus M KaJblMs. BakHeHIne COEIMHEHHMs KaabLus
(oxcua, TuAPOKCH I, coyn). JKECTKOCTH BOJIBI U CITOCOOBI €€ yCTpaHEHHS.

AmoMuHuii: nonoxxenue B Ilepuonuyeckoil cucteme xumudeckux aiemeHToB [ U.
MenneneeBa, CTpOCHHE aTOMa, HaxOXJaAeHHE B mpupoje. Ousznyueckrue U XMMHUUYECKUE CBOMCTBA
anmoMuHus. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH]IA AlIFOMHHHSL.

Kenezo: mnonoxenue B Ilepronnueckod cucteMe XUMHUYECKHX dnemeHToB J[. H.
MeneneeBa, CTpOCHHE aTOMa, HaxOXJaAeHHE B mpupoje. Ousznyeckne U XMMHUUYECKUE CBOMCTBA
skene3a. Okcunbl, rugpokcuasl u conu xenesa (1) m xemeza (lll), ux cocras, cBolicTBa u
MOJIyYEHHE.

Xumuueckuii IKCnepumenm:

03HAKOMJICHHE ¢ 00pa3iiaMy METaJJIOB U CIUIABOB, X (PU3MYECKUMH CBOWCTBAMU, U3YUYCHUE
Pe3yJbTaTOB KOPPO3UU METAILIOB (BO3MOYKHO MCIOJIb30BaHNE BUACOMATEPUAIIOB), 0COOCHHOCTEH
B3aMMOJICHCTBHUSL OKCHJAa KajblMsi M HATpUs C BOJOM (BO3MOXKHO HCHOJb30BaHUE
BUJICOMATEPHAIIOB), HCCIEAOBAaHUE CBOWCTB JKECTKOM BOJBI, IMpoIlecca TOPEHHUs Kele3a B
Kucioposie  (BO3MOXKHO — HCIOJNB30BaHHE  BUICOMATEpHUATIOB), IMPU3HAKOB  IPOTEKaHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajblvs, AIIOMUHUS, IMHKA, xene3a (1) u xenesa
(1), meau (1), HaOnrOIEHME U ONKMCAHKE MPOILIECCOB OKPALIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kalusl U Kaiblug (BO3MOXHO HCIIOJIb30BaHHE BUAECOMATEPUATIOB), UCCIIEIOBAaHHE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AJIFOMUHUS U THIPOKCH/IA LIMHKA, PELIEHUE SKCIEPUMEHTAIBHBIX 3a/1a4 10
TeMme «BakHeuIme MeTalljibl U UX COCIMHEHUS.

XuMus M OKpyxKaouas cpeia

BemectBa u Marepuaibl B IOBCEJHEBHOM KU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX OXOTrax H
OTPABJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYIKAIOIICH cpebl (MpeaenbHas A0MyCTHMas KOHIIEHTPAIUs
BeniecTs, ganee — [1/IK). Pons XxuMuu B penieHuu 3KOJIOTHYECKUX MTPOOIIeM.

Xumuueckuii IKCnepumenm:

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

Mescnpeodmemnnie ceasu

Peanuzanus MexnpeaMeTHBIX CBSA3€H MpH MU3YYEHUH XMMHUHU B 9 Kilacce OCYIECTBISAETCS
Yyepes UCTIONIb30BaHNe KaK O0IUX eCTECTBEHHO-HAYYHBIX MOHATUH, TaK U TTOHSITHHA, SBISIOIINXCS
CHUCTEMHBIMU ISl OTJEIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO011me ecTeCTBEHHO-HAYYHBIC MTOHSATHSA: HAYIHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHs, aHAIH3,
CUHTE3, KIacCHU(pUKalus, MNEePHUOJUYHOCTh, HAOMIOACHHUE, SKCIEPUMEHT, MOJCINPOBAHUE,
U3MepeHHe, MOJIETh, SIBICHNE, TAPHUKOBBIN () PeKT, TEXHOTIOTHS, MaTepHAIIbI.

®dusnka: Marepus, aToMm, DdJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIHI,
paIuOaKTUBHOCTb, MOJICKYJIA, OJJICKTPUYECKUW  3apsil, TMPOBOJHUKHU, TOJYNPOBOJIHHKH,
TUDIIEKTPUKU, (POTOITEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOE€ COCTOSIHHE BEIIeCTBa, ras,
pacTBOp, PACTBOPUMOCTH, KPUCTAIITNYECKAsl PEIETKA, CIUTaBbl, (PU3NUECKHUe BEIUYNHBI, CTUHUIIBI
HU3MEPEHHS, KOCMUYECKOE TIPOCTPAHCTBO, IUIaHETHI, 3BE3/161, COHITE.

buonorust: ¢otocunTes, apixaHue, O6uocdepa, 3KocucTeMa, MUHEpAJIbHBIE YIOOpEHMUS,
MHUKPO3JIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

['eorpadus: armocdepa, ruapocdhepa, MHHEpPAIbl, TOPHBIE MMOPOJIBI, IOJE3HBIC
HCKOITaeMble, TOTUIUBO, BOJIHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O ITPEJIMETA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0O0mIero o0Opa3oBaHus
JOCTUTAIOTCS B XOZIe O0Y4YEHHUsI XMMUHU B €JUHCTBE YUE€OHOM M BOCIIUTATEIBHOM JEATEIBHOCTH B
COOTBETCTBUU C  TPAJAULIHUOHHBIMU  POCCHUMCKHUMH  COLMOKYJIBTYPHBIMU U  JYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMU MU HOPMaMU MOBEICHUS U
CIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COIIMATM3AINN 00yIarOIIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPaXAalOT TOTOBHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMON MO3UTHBHBIX IIEHHOCTHBIX OPHEHTAllMi M pacIIMpPEHHE OMbITAa ACSITEIbHOCTU Ha e
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTUTAHUS:

[IEHHOCTHOTO OTHOILICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACJIEUIO, MOHMMAaHUS 3HAUEHUs XMUMHUYECKONM HayKH B KH3HU COBPEMEHHOro OOIlecTBa,
CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHON HMHGpOpMaIueil 0 mepeoBbIX JOCTUKEHHUSIX U OTKPBITHUAX
MHUpPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOWCTBE
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOro BOCIUTAHUS:

MPEJICTABICHUS] O COIUAIbHBIX HOpPMax M MpaBWJIaX MEXKIMYHOCTHBIX OTHOIICHHUH B
KOJIJICKTHBE, KOMMYHHKAaTHBHOM  KOMIIETEHTHOCTH B OOINECTBEHHO  IIOJIE3HOM,
y4eOHO-HUCCIIEeIOBATENbCKOM, TBOPUECKOW W JAPYIMX BHJAX JEATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HONW COBMECTHOW JEATEIIbHOCTH NP BIMOJIHEHUH Y4eOHBIX, I03HABATENIbHBIX 3a/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEOHBIX IPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOIIIM B TMpOILECCe 3TOH y4eOHOI nedaTeabHOCTH, TOTOBHOCTH
OLICHUBATh CBOE NIOBEJICHHE U ITOCTYIKH CBOMX TOBAPHUIIEH C MO3UIIMY HPABCTBEHHBIX M TIPABOBBIX
HOPM C Y4ETOM OCO3HAHHUSI TIOCJIEICTBUIA MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

MHUpPOBO33pPEHUYECKHE NPEACTAaBICHHUS O  BEUIECTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAayKH M COCTABIIIOUINE OCHOBY JJIS
MOHWMAaHHMS CYITHOCTH HAYYHOW KapTUHBI MUPA, MPECTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3sBUTHSI IPUPOIBI, B3aMMOCBS35X YeJIOBeKa ¢ MPUPOJHON CpeaoH, O POJIM XMMHUU B IMO3HAHUU
3THUX 3aKOHOMEPHOCTEH;

MIO3HABATEIbHBIE MOTHBBI, HAlpaBJICHHBIE HA IMOJyYeHHE HOBBIX 3HAHWH IO XHMHH,
HEOOXOAUMBIE Ui OOBSCHEHHS HaOIOJaeMbIX IIPOIECCOB W SIBJICHUH, II03HABATEIILHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphl, B TOM YHCJIE HABBIKOB CaMOCTOSATEIbHOM paboThI
C y4yeOHBIMH TEKCTaMH, CIIPABOYHOM JIUTEpaTypoi, AOCTYMHBIMH TEXHHUUECKUMH CpEeACTBaMHU
WH(POPMAIMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHbHOCTh, TOTOBHOCTh M CIHOCOOHOCTH K
camM000pa30BaHMIO, MTPOSKTHON M HCCIEN0BATEIbCKON JIEATENILHOCTH, K OCO3HAHHOMY BBIOODY
HaNpaBJICHHOCTH U YPOBHsI 00yueHUs B JalibHEHIIEM;

4) ¢popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHME IICHHOCTH JKU3HHU, OTBETCTBEHHOTO OTHOIIEHHSI K CBOEMY 37I0POBBIO, YCTAHOBKH
Ha 3JI0pOBBI 00pa3 >KU3HU, OCO3HAHME TOCIEACTBUNH M HENPUSATHE BPEAHBIX MPUBBIUCK
(ynorpeOyieHUsT aJKOrojsi, HApPKOTHKOB, KypeHHs), HEOOXOJUMOCTH COOJIIOJICHHS IPaBHI
0€30IaCHOCTH TTpH OOPANICHUH C XUMHUECKUMH BEIIECTBAMH B OBITY U PEabHOM KU3HHU;

5) TPy10BOT0 BOCIIMTAHMS:



MHTEpEC K MPAKTUYECKOMY M3YUYEHHUIO MPOodeccHii U Tpyaa pa3IudHOro poJia, yBaKEHUE K
TPYAY Y pe3ynbTaTaM TPYIOBOU AEATEIbHOCTH, B TOM YHCJIE HA OCHOBE IIPUMEHEHUS ITPEIMETHBIX
3HaHUM 10 XUMMH, OCO3HAaHHBIH BHIOOP MHAMBHUIYaIbHOH TPAaeKTOPUH HPOMOJIKEHUS
o0pa3oBaHUs C Y4E€TOM JMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX
UHTEPECOB M TOTPEOHOCTEH, yCHemHOW MNpopecCHOHATBbHONW MAEATEeNbHOCTH W Pa3BUTHUSA
HEOOXOUMBIX YMEHUH, TOTOBHOCTb aJallTHPOBAThCSI B IPOGECCUOHAILHON CPeae;

6) IKOJIOTHYEeCKOT0 BOCTIUTAHMS:

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIECHHE K MPUPOE KaK MCTOUYHUKY KH3HH Ha 3emie,
OCHOBe €€ CyIIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3J0POBOr0 W OE30MacHOTO 00pa3a KHU3HH,
OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY (DHU3MUECKOMY M IICHUXMUYECKOMY 30POBBIO,
OCO3HaHME LIEHHOCTH COOJIIO/ICHHSI IpaBUJl 0€30MacHOTrO MOBEAECHUS MIPU paboTe C BEIECTBAMH,
a TAaK)Ke B CUTYyaLUAX, YIPOKAIOIINX 310POBbIO U JKU3HU JIIOJEH;

CIIOCOOHOCTH IIPUMEHSATH 3HAHUS, I0JIy4aeMble IIPU U3YYEHUH XUMMH, IS pEIICHU 3a/a4,
CBA3aHHBIX C OKPYKAIOWIEH NPUPOJHOW CpPENoH, I IOBBILICHMS YPOBHSA 3KOJIOIMYECKON
KYJBTYpBbl, OCO3HaHUA INIOOAIBHOIO XapaKTepa KOJIOTMYECKUX MPOOIeM U IMyTe UX pelieHus
IIOCPEJICTBOM METOJOB XMMUH, IKOJIOTMYECKOTO MBIIUICHHS, YMEHHsI PYKOBOJCTBOBAaTbCS UM B
II03HABATEJIBHON, KOMMYHUKATUBHON M COLMAIILHON IIPAKTUKE.

METAINPEIMETHBIE PE3YJIbTATBI

B cocrtaBe MeramnpenMeTHBIX pPE3Yy/IbTAaTOB BBIIENAIOT 3HAUYMMBbIE A (OPMHUPOBAHUS
MHUPOBO33pEHUsl OOIICHAYYHbIE MOHATUS (3aKOH, TEOpUS, NMPUHIUI, TMIOTe3a, (akKT, CUCTEMA,
IIPOLIECC, IKCIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOJIb3YIOTCS B €CTECTBEHHO-HAYUYHbBIX YUEOHBIX
peaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUN U3 ATUX NMPeAMETOB (pOpMUPOBaATh NPEICTaBICHUE O
LIEJIOCTHOM Hay4YHOH KapTHHE MHpa, U YHUBEpCalbHble yuyeOHble AEUCTBUS (IIO3HABATENbHBIE,
KOMMYHHKATHBHBIE, PETYJISTHBHBIE), KOTOPBIE OOECIIeYHBAIOT (OPMHPOBAHHWE TOTOBHOCTU K
CaMOCTOSITENIbHOMY IUTAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOU NESTEIbHOCTH.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

ba3zoBble Jloru4eckue AeiicTBUA:

YMEHUS MCIOJb30BaTh IPUEMBI JIOTUYECKOIO MBIIIJIEHUS INPH OCBOCHHMM 3HAHMIL:
PacKpBIBATh CMBICI XUMHUECKUX MMOHATHH (BBIAENIATH UX XapaKTEpHbIE IPU3HAKU, YCTAHABINBATh
B3aUMOCBSI3b C JIPYTMMHU HOHATUSMH), UCIIOJIB30BaTh MOHATHS JUIsl OOBSCHEHHS OTJIENbHBIX
(akTOB U SBJIEHUH, BBIOUPATh OCHOBaHMS M KPUTEPUH JUTSL KIacCU(UKALIMN XUMUYECKHUX BEIIECTB
U XUMUYECKUX PEAKIMH, yCTaHaBIMBaTh NMPUYMHHO-CIICCTBEHHBIE CBSI3U MEXKIY OOBEKTaMU
U3YYEHHUS, CTPOUTH JIOTUYECKUE pacCyXACHHs (MHIYKTUBHbBIE, N€AYKTUBHBIC, 110 aHAJIOTUH),
JlenaTh BBIBOJBI U 3aKJIFOUCHHS;

yMEHUE NMPHUMEHATh B MpoLecce MO3HAHUS MOHATHS (IpeIMETHbIE M MeTalpeIMEeTHbIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJEIH, MCIONb3yeMble B XHUMHH, NPeoOpa3oBbIBATh LIMPOKO
IPUMEHSIEMbIE B XUMHUM MOJIENIbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHYecKkass (GopMylna M YpaBHEHHE XHMHYECKOM peakluud — TpU pelIeHUH Yy4deOHOo-
[IO3HABATENIBHBIX 3a/1a4, C Yy4E€TOM OTUX MOJEIbHBIX IPEICTABICHUN BBIABIAT U
XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU H3YyYaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U
XUMHUYECKHX PEAKIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIIEACTBEHHbIE CBSI3U U
MIPOTUBOPEYMS B N3yYaEMBIX MPOIECCaX U ABJICHUSIX.

ba3oBrble uccienoBare/bCKue NeHCTBHA!

YMEHUE HCIOJb30BaTh IIOCTABIECHHBIE BOIPOCHI B KAa4€CTBE MHCTPYMEHTA IO3HAHHUsA, a
Takkeé B KayecTBE OCHOBBI Ui (OPMUPOBAHUS THUIIOTE3bl IO MPOBEPKE MPAaBUILHOCTU
BBICKA3bIBAEMBIX CYKJICHMII;



NPUOOPETEHUE OMBITA TO IJIAHUPOBAHUIO, OPTaHU3AINH WU TMPOBEACHUIO YYCHHUYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 X0JI0M IpOoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €TI0
pe3ynbTaT, (GopMyIupoBaTh OO0OOHIEHHS M BBIBOJABI MO pe3ylibTaTaM MPOBEAEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

Pabora ¢ unopmanmeii:

yYMEHHE BBIOMPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(DOPMALIMIO PA3IUNYHBIX BUI0B
1 (GOpM IPECTABICHUS, TOYyYaEMYIO U3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIONYJISIpHAS JTUTEpaTypa
XUMHUYECKOI'0 COJIEpKaHus, CIIpaBOYHbIE 0coOus, pecypcel MHTEpHETa), KpUTUUECKH OLIEHUBATh
IPOTHBOPEUYMBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

YMEHHE MPUMEHSThH Pa3INdHble METObI U 3aIIPOCHI MPHU MOUCKE U 0TOOpe UHGOpMAIIUU U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOIMMBIX JIJIsl BBIIOJHEHUS YU€OHBIX U MO3HABATEIbHBIX 3a7a4
OTIpeNeIEHHOr0 THUMA, MPHOOpPETeHHE OIbiTa B 00JAaCTH MCIOJIBb30BaHUS HH(POPMALMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTHUM, OBIa/ICHHE KYJIbTYpOH aKTUBHOT'O HCIIOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpPMY MpencTaBICHUS
uH(pOpMallMl ¥ WIUTIOCTPUPOBATH peEIIaeMble 3a/ladyl HECIOXHBIMU CXEMaMH, JuarpaMMamu,
npyrumu popmamu rpaduk U ©X KOMOUHALIUSMU;

YMEHHME MCHOJIb30BaTh W aHAIM3UPOBATh B IpolecCe YYEOHON U HCCIEN0BaTEIbCKON
JEeSTENIbHOCTH HH(POPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH, CETbCKOTO X0341CTBa U TPAHCIIOPTa
HA COCTOSIHHE OKPYXKAIOIIe MPUPOIHON CPEeIbl.

KoMMyHHnKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbI€ 1eliCTBUA:

YMEHMsI 3aJaBaTh BOIPOCH (B XoJe Juajora M (WiIu) JUCKYCCHUU) IO CYLIECTBY
oOcyxgaemMoii Tembl, (OpPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIIOJIHEHUS
peJIOKEHHON 3a1a4H;

YMEHMSI IPEACTABIIATh MOJyUYEHHBIE PE3YJIbTAaThl I03HABATEIbHON AESITEIbHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JejaThb IMPE3CHTALUI0 PE3YJbTAaTOB BBIIOJHEHUS XHMHUYECKOTO
JKCIepUMeHTa (J1abopaTOPHOTO OMBITA, JIAOOPATOPHOW pPabOTHl MO HCCIEJOBAHUIO CBOWCTB
BEIIECTB, yUeOHOTO MMPOEKTA);

YMEHMsI y4eOHOrOo COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOI MMO3HABATEIbHOU U
HCCJIEIOBATENIbCKON NI€ATEIbHOCTH MPU PEUICHUM BO3HMKAIOIMIMX NpoOJieM HAa OCHOBE yuyéTa
OoOIIMX MHTEPECOB W COTNIAaCOBaHMS TO3UIMI (0OCYXIeHHs, 0OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBbI», KOOPJAWHALIUS COBMECTHBIX JEHCTBUM, ONPEIEICHUE KPUTEPUEB 10 OLIEHKE KayecTBa
BBITIOJIHEHHOU pabOThI U IpyTHe).

PerynsiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbI€ 1eiiCTBUA:

YMEHHUE CaMOCTOSITENIbHO ONPEAENITh UENHN ACSITENbHOCTH, INIAHUPOBATh, OCYIIECTBIATh,
KOHTPOJIMPOBaTh W TMPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JIEATEIbHOCTh, BBIOMPATH
HanOoiee 3G (HeKTUBHBIE CITOCOOBI peIIeHUsT YIEOHBIX U TTO3HABATEILHBIX 33]1a4, CAMOCTOSITEIIBHO
COCTaBIIATh WJIH KOPPEKTHUPOBATH MPEITIOKEHHBIA AJITOPUTM JI€VUCTBUI ITPU BHITIOJIHEHUH 3aJTaHHUI
C y4éTOM TONy4yeHHUs HOBBIX 3HAHUM 00 H3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEaAKIUsX,
OIIEHUBATh COOTBETCTBUE MOJIYYEHHOTO pe3ybTaTa 3asBICHHOW LI€JTU, YMEHHUE MCIIO0Ib30BATh U
aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraéMble€ B YCJIOBUU 3a/IaHUMN.

MHNPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pPeE3yJIbTAaTOB 110 OCBOEHHIO 0053aTEIbHOIO COAEPIKAHUS,
YCTAHOBJICHHOTO JaHHOM (enepanbHOH pabouell mporpamMmoili, BBIICISIOT: OCBOCHHBIE
oOydJarmuMUCcs Hay4YHbIe 3HAHUS, YMEHHS M CHOCOOBI JeWCTBUH, crenuduyeckue s
npeaMeTHoW o0nactu «XHUMHSA», BUIBl JAEATEIbHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHHUS, €ro
WHTEPIPETAINH, TPE0OPA30BAHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYAITUsX.



K xonmy oOyuenus B 8 kJiacce mpeIMeTHBIE pe3yabTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMECHHM:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATUMN: aTOM, MOJIEKYJa, XUMHUYECKUN
9JIEMEHT, IPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMech (OJHOPOAHAA U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHasi M MOJIEKYJspHas macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJIIPHAsI MAacca, MaccoBas J0JIs1 XUMUYECKOTO 3JIEMEHTa
B COCIUHEHHMH, MOJSIpHBIH 00BEM, OKCHA, KHCIOTa, OCHOBaHUE, COJIb,
3JIEKTPOOTPHULIATEIBHOCTD, CTENIEHb OKUCIIEHUS, XUMUUECKas peakiys, kiaccudukanus
peaxkuuii: peakluy COEIMHEHUS, PEaKIIUU Pa3JI0KEHUs], peaKIIMM 3aMEIICHUs], peaKkliun
o0MeHa, 9K30- ¥ SHIOTEPMUYECKHUE PEAKIINH, TETNIOBOM A (PEKT peakuuu, siipo aToMa,
AJIEKTPOHHBIA CJIOW aroMa, aTOMHas OpOUTalib, paguyC aroMa, XUMHUYECKas CBS3b,
HOJISIpHAst M HENOJsIpHas KOBAJEHTHasl CBA3b, MOHHAS CBsI3b, MOH, KaTHOH, aHUOH,
pacTBOp, MaccoBas J0J1s1 BelecTBa (MPOLIEHTHAsI KOHIIEHTpAalLus) B pacTBOPE;
WIIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMMYECKMX MOHSATHH U NPUMEHATh 3TH
HOHSITHS IIPH OIIMCAHUM BELLECTB U UX IPEBPAIICHUN;

UCMOJIb30BaTh XUMHUECKYIO CHUMBOJMKY JJISi COCTaBJICHHMS (OpMYa BELIECTB U
YPAaBHEHUN XMMUYECKUX PEAKLUM;

OIpeNieNATh BAJCHTHOCTb ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHMSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OMHApHBIX COEIMHEHUSX, NPHUHAJJIEKHOCTh BELIECTB K
onpeAeNéHHOMY KJaccy COEAUHEHMH 1o QopmyrnaM, BHJ XUMHUYECKOM CBS3U
(KOBaJIeHTHasi U MOHHAs) B HEOPraHMUECKUX COCMHEHUSX;

packpeiBaTh cmbica llepuoanmueckoro 3akona [[. M. MenpaeneeBa: 1eMOHCTPUPOBATH
NOHUMaHHE MNEePUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHMX 3JIEMEHTOB OT MX
nosiocxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAHEHHS MacChl BEILECTB,
MIOCTOSIHCTBA COCTaBa, AaTOMHO--MOJIEKYJISIPHOTO YUEHMsI, 3aKOHAa ABOIaJipo;

ONHKCBHIBATh M XapakTepu3oBaTh TabmuuHyo ¢(opmy Ilepuonmyeckoil cucTemsl
XUMHUYECKHX JJIEMEHTOB: pa3jinyaTh IMOHATUS «JIaBHas moarpymnma (A-rpynma)» u
«mobounas noarpynna (b-rpynma)», Manble W OonblIMe NEPHOAbI, COOTHOCHUTH
0003HaueHMsI, KOTopble UMeroTcs B Tabmuie «llepuoanyeckas cucremMa XUMHUYECKUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHYECKHX DJJIEMEHTOB (CocTaB M 3apsj sapa, o0llee 4YHUCIO JJIEKTPOHOB U
pacripeielieHUe UX 10 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIUPOBATh XMMUUYECKHE AJIEMEHThI, HEOPTaHUYECKHE BEIEeCTBA, XMMUUYECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, MO TEIJIOBOMY
dbdexry);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX
KJIaCCOB,  IIOATBEP)KJas  ONHUCAHUE IPUMEPAMH  MOJIEKYJSIDHBIX  YpaBHEHUM
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIuil;

IIPOrHO3MPOBAaTh CBOMCTBA BEIECTB B 3aBUCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MOXKHOCTH MPOTEKaHHUSI XUMUYECKHUX MTPEBPAIIEHUH B Pa3IMYHbIX YCIOBHSIX;
BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISPHYIO MacChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTa 1Mo (opMylie COeMHEHHSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLnu;

MPUMEHSTh OCHOBHBIE ONEpAllUU MBICIUTEIBLHON NEATENbHOCTH — aHAU3 U CHUHTE3,
CpaBHeHHE, 0000IIeHHe, CUCTeMAaTH3aINI0, KiIacCu(UKalnio, BBIABICHHE MPUYMHHO-
-CIEICTBEHHBIX CBSI3€M — NIl M3YYEHHs CBOMCTB BELIECTB M XMMHUYECKUX PEaKLUM,



CCTCCTBCHHO-HAYYHBIC MCTOABI ITIO3HAHUSA — Ha6HIOIICHI/IC, HU3MCPCHUC, MOACTIUPOBAHUC,
AKCTICPUMEHT (PEaTbHBIM U MBICTICHHBIN );

ClIeZIOBaTh MpaBWJIaM IIOJIb30BAaHUS XMMHUYECKOH Tmocynol u  J1abopaTopHBIM
000pyIOBaHUEM, a TaKXe NpaBUIaM OOpAIICHUs C BEIIECTBAMH B COOTBETCTBUHU C
HHCTPYKIUSAMHU I10 BBIITOJHCHUIO JIa60paTOpHBIX XUMHUYCCKUX OIBITOB I10 MMOJIYYCHHUIO U
coOMpaHHui0 Ta3000pa3HBIX BEMmECTB (BOAOPOJAa M KHUCIOPOJA), MPHUTOTOBICHHIO
pPacTBOPOB C ONpEACIEHHON MAaCCOBOM J0JIel paCTBOPEHHOTO BEIIECTBA, TUNIAHKPOBATH
U TIPOBOJUTH XMMHYECKHE SKCIIEPUMEHTHI TI0 PACIIO3HABAHUIO PACTBOPOB INEIOYCH U
KHCIIOT C TIOMOIIBIO HHIMKATOPOB (JIakMYyC, PeHOIPTAIenH, METHIIOPAHK U JPYTHE).

K xonmy oOyueHust B 9 kJjacce mpeIMETHBIE pe3ylbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

PacKpbIBaTh CMBIC OCHOBHBIX XUMUYECKHUX MOHATHM: XUMUYECKUU DJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BEUIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCTb,
3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCIICHMS, XUMHUYECKas peakuus, XUMHUYECKast
CBsI3b, TCTUIOBOW A(PPEKT peakiuu, MOJb, MOJSPHBIH 00BEM, PacTBOP, AIIEKTPOIUTHI,
HEDJICKTPOJIUTHI, JJICKTPOJIUTHYCCKAsT JTUCCOLMAIUS, pEaKIUd HMOHHOTO OOMEHa,
KaTajau3aTop, XHUMHUYECKOe paBHOBECHE, OOpaTHMble U HEOOpaTUMbIE pEaKIIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIUU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCJICHHEC ¥ BOCCTAHOBJICHHE, QJJIOTPONHS, aM(POTEPHOCTh, XUMHUYECKAs CBS3b
(koBajieHTHasi, HMOHHAs, METAJUIMYECKasi), KPUCTAUIMYECKass peméTka, KOoppo3us
METaJIOB, CIUIABBI, CKOPOCTb XUMHYECKOM pEaKlUH, MPeaeibHO JOIyCTUMAas
koHieHnTpanus [1JIK BemiecTBa;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMUYECKUX IOHATUA WU MPUMEHSATH 3TU
MOHSATUS [TPU ONMCAHUU BEIIECTB U UX MPEBPAIICHUI;

UCIONIb30BAaTh XHMHUYECKYI0 CHMBOJHUKY [UIsl COCTaBi€HHS (OpMyn BelIecTB U
YpPaBHEHUN XMMHUUYECKUX PEAKIUK;

ONpENENsATh BAJICHTHOCTh M CTENEHb OKUCICHUS XUMHUYECKHX DJJEMEHTOB B
COCIMHEHUSX PA3JTMYHOTO COCTaBa, MPUHAJICKHOCTh BEHIECTB K ONPEAEIEHHOMY
KJIACCYy COCIMHEHHWH 1o (opMyrnam, BUJ XUMHUYECKON CBsI3U (KOBAJIGHTHAs, MOHHAs,
MeTaJuIMuecKasi) B HEOPTaHMYECKUX COCIMHEHHSIX, 3apsij HOHA MO0 XUMHYECKOU
dbopMmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPTaHWYECKUX COCTUHEHUH, TUI
KPUCTAJUIMYECKON peIIETKA KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMbIich [lepuoanueckoro 3akona JI. 1. MenneneeBa u 1€eMOHCTPUPOBATH
€ro MOHMMAaHHUE: OMUCHIBATh U XapaKTepu3oBaTh TabmuuHyio Gopmy [lepuoanueckoit
CHUCTEMBbl XMUMHUYECKHUX OHJIEMEHTOB: pa3jinyaTh MOHATHS «TJaBHas moxarpymnma (A-
rpynna)» u «mobounas moarpymmna (b-rpymma)», maneie W OGONbIINE MEPUOJIBI,
COOTHOCUTH 0003HAUEHUS, KOTOPHIE UMEIOTCS B IEPUOINIECKOM TaOIHIIe, C YUCTOBBIMU
XapaKTePUCTUKAMH CTPOCHHUSI aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB W 3apsij sapa,
00111ee YMCIIO AIEKTPOHOB M PACIIPEACIICHHE MX IO AJIEKTPOHHBIM CJIOSIM), OOBSICHATH
o0mre 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB JJIEMEHTOB M HX COCIUHEHUH B
npezenax MajiblX IEPUOI0B U TJIABHBIX MOJATPYII C YYETOM CTPOEHUS UX aTOMOB;
KIIACCU(UITUPOBATh XUMUYECKUE DIIEMEHTHI, HEOPTaHNUYECKHUE BEIIECTBA, XUMUUICCKUE
peakiuu (10 YHCIy U COCTaBy Y4YacCTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEIUIOBOMY
3 dexTy, Mo U3MEHEHHUIO CTETICHEeH OKUCICHUSI XUMUYECKHUX JIEMEHTOB);,
XapaKTepu30oBaTh (OMUCHIBATh) OOIME W CHENU(PUYECKHEe XUMHUYECKHE CBOWCTBA
MIPOCTHIX W CIIOKHBIX BEIIECTB, MTOATBEPKIAsI ONMMCAHUE TTPUMEPAMHU MOJICKYJISIPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKITUN;



COCTABJISITh YPAaBHEHUS 3JIEKTPOJIUTHUECKON AUCCOLMALIMN KUCIOT, IIEJI0YE U CONel,
MIOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HOHHOTO 0OMeHa, YpaBHEHMS PEaKLUH,
MOATBEPKJAIOIINX CYIIECTBOBAHME T'€HETUYECKOM CBSI3M MEXJy BeElIeCTBaMU
Pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX PEAKIUI MOCPEACTBOM
COCTaBJICHUS JIEKTPOHHOTO OajaHca ITUX PeaKIuii;

IIPOTHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCHUMOCTU OT HUX CTPOEHHS, BO3MOXXHOCTHU
MPOTEKAHUsI XUMUYECKUX IIPEBPAILEHUNA B PA3JINYHBIX YCIOBHUSIX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJEKYISPHYIO U MOJSIPHYIO MacChl BELIECTB, MaCCOBYIO
JIOJTF0 XMMHUYECKOT0 JIeMEHTa 10 (popMysie COeTUHEHHUsI, MACCOBYIO JOJIIO BEIIECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUYECKON PEAKLINU;

coONoaTh MpaBHJa IOJI30BAaHUS XUMHYECKOW TIOCYIOoW U J1aOOpaTOpHBIM
o0opyIOBaHMEM, a TaK)Ke IMpaBHUja OOpAaIIeHUs C BEUIECTBAMH B COOTBETCTBUHU C
MHCTPYKIHUSMU 10 BBIIOJTHEHUIO 1a00paTOPHBIX XUMUYECKUX OTBITOB IO MOJIYUYEHHUIO U
coOMpaHuIo Ta3000pa3HBIX BEIIESCTB (AaMMHAKa M YTIJIEKUCIIOTO rasa);

MPOBOJIUTh PEAKLMUH, MOATBEPKAAIOIINE KAaUeCTBEHHBIM COCTaB pPa3JIMYHBIX BEUIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpoMHI-, MOAMUI-, KapOoHaT-, (ocdart-,
CWIHMKAT-, Cynb(}ar-, THIPOKCHI-UOHBI, KATHOHBI AMMOHHS ¥ WOHBI HM3YYEHHBIX
METaJUIOB, IPUCYTCTBYIONINE B BOJAHBIX PaCTBOPaX HEOPTAHMUECKUX BEIIECTB;
MIPUMEHSATH OCHOBHBIE OMEPALMH MBICIUTEIBLHON JESITCIBHOCTH — aHAJW3 U CHUHTE3,
CpaBHEHME, 0000IleHNEe, CHCTEMATHU3allMI0, BBISBICHUE MPUUYUHHO-CIIEACTBEHHbIX
CBSI3€M — JUISI M3YYEHMS] CBOMCTB BEIIECTB M XUMHUYECKUX PEAKLUUW, €CTECTBEHHO-
Hay4YHbIE METObI IO3HAHUS — HAOJIOICHHUE, U3MEPEHUE, MOIETTUPOBAHUE, IKCIIEPUMEHT
(peasIbHBIN U MBICJIEHHBIH).



TEMATHYECKOE INTAHUPOBAHUE C YKA3SAHUEM KOJIMYECTBA AKAJIEMUYECKHUX YACOB, OTBOJANMBIX HA

OCBOEHUE KAXKJIOM TEMbI YYEBHOTI'O ITPEJMETA XU BO3MOXXHOCTH UCIIOJIb30BAHMS 110 3TOM TEME
IJIEKTPOHHbBIX (HUP®POBbLIX) OBPA3OBATEJIBHBIXPECYPCOB

8 KJIACC
KoauvecTBo yacoB
Ne HaumeHoBaHue pa3jiesioB u dyeKkTpoHHbIE (LM POBbLIE)
KonTposabHbie IpakTuyeckue
n/n TeM MPOrpaMMBbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThbI
Pazpnea 1. IlepBoHayajibHbIe XMMUYECKHE TOHATHS
XuMHS — BaXkHas 00J1aCTh

11 €CTECTBO3HAHUS U 5 9 bubnnoreka IIOK

' MPAKTUYECKOU NEeSATEIbHOCTH https://m.edso0.ru/7f41837c

YeJIoBeKa

19 BemecTBa 1 xuMuueckue 15 1 bubnnoreka IIOK

' peaxiuu https://m.eds00.ru/7f41837¢

Utoro no pazneny 20

Pazjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BellECTB
21 Boznyx. Kucnopoa. Ilonstue 6 bubnuoreka [JOK

' 00 oKkcHIax https://m.edsoo.ru/7f41837c
99 Bonopoa.Ilonsatue o kucinorax 8 1 bubnmnorexka HOK

' U COJIsX https://m.edsoo.ru/7f41837c
53 Bopna. PactBopsl. [lonsitue 06 5 1 1 bubnnorexka HOK

' OCHOBaHHSX https://m.edso0.ru/7f41837c
54 OCHOBHBIE KJIACChI 11 1 1 bubmmorexa [JOK

' HEOPraHMYECKUX COEAMHEHHIM https://m.edsoo.ru/7f41837c

Hroro no paszneny 30

Paznen 3. Ilepuoanuecknii 3axoH u Ilepuognueckas cucrema xummuueckux 3jemMeHToB /I. U. MenageneeBa. CTpoeHne aToMoB.

XumMuueckasi cBA3b. OKHCINTEIbLHO-BOCCTAHOBUTEIbHbIE peakuumn



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

[Tepuonnueckuii 3aKOH U
[Tepuoanueckas cucrema

bu6nmoreka [IOK
3.1 XMH;I;EZZ%ZE:?%ZH;HO;H. = ! https://m.edSO(I)l.ru/7f41837c
aroma
XUMHUECKas CBSI3b. BuGorexa LIOK
3.2 OxucamTenbHo- 8 https://m.eds00.ru/7f41837c
BOCCTAHOBUTCIIbHBIC PCAKIINN
Hroro o paszeny 15 ]r?tl;lgsj?/l//lrf:;(szgroulléf41837c
PesepBHOE Bpems 3 bubmmorexa [TOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

9 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB u TeM uu@ppoBbIe
Ne i/l P Konrpoabnbsie IIpakruueckue (wicpp )
NMPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3zpnes 1. BemecTBo 1 XUuMHYeCKHEe peaKkuu
11 [ToBTOpEeHUE 1 yroyOneHne 3HAaHUIA 5 1 bubmmoreka [JOK
' OCHOBHBIX pa3/IeioB Kypca 8§ Kjacca https://m.edso00.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnmnoreka HOK
' peakuuii https://m.edsoo.ru/7f41a636
DIIEKTPOIUTHYECKAs JUCCOLINAIIMS. bubmmoreka [JOK
1.3 8 1 1
XUMHUYECKUE PEaKIuu B pacTBOpax https://m.edso00.ru/7f41a636
Hroro no pazneny 17
Pa3pen 2. HemeTa/uibl M HX COeTUHEHU ST
21 OO0m1as XxapakTepuCcTUKa XUMHUUECKUX 4 1 bubnnorexa [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 brbmmorexa [TOK
' PYTHEL Lep https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 3ne§eHT01§) VA-lr3 nnbsl. A30T, pocdop u ux 7 1 bubmorexa LOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO0m1as XxapakTepUCTUKa XUMHUECKUX
24 anemeHToB |VA-rpynmsl. Yraepoa u 8 1 2 brbmmorexa LTOK
' . PYHIBL PO https://m.edso0o.ru/7f41a636
KPEMHUH U UX COSANHECHUS
Hroro mo pasneny 25

Pazpea 3.

MeTasuibl 1 HX COeAUMHEHUSA
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bubnunoreka LIOK

31 Obmwe cBojicTBa MCTaIIOB 4 https://m.edsoo.ru/7f41a636
. bubmuorexa [{OK
3.2 Baxkueiiue Metasuibl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f412636
Hroro no pazaeny 20
Pa3nes 4. Xumus n okpy:xapomas cpeaa
4.1 BemecTBa u Matepuaisl B )KA3HU YEJIOBEKA 3 bubnnorexa LHOK
' = p https://m.edsoo.ru/7f41a636
Hroro mo pazaeny 3
PesepBHOE Bpems 3 bubmorexa HIOK
P P https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 68
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HOYPOYHOE INIVIAHUPOBAHUE

8 KUIIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
1 [Ipenmer xumuu. Ponb xumuu B 1 bu6nuoreka [IOK
’KM3HM 4esoBeKa. Tela u BeliecTna https://m.edsoo.ru/ff0d210c
5 [lonstue o MeTomax MO3HAHUS B 1 bubnunoreka LIOK
XUMHUH https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padbora Ne 1 «IIpasuiia
3 paboThI B 1a00paTOPUU U TIPUEMBI 1 bubmmoreka [JOK
oOparieHust ¢ 1ab0opaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yucteie BemecTBa U cMech. CIocoObl 1 bubnmorexa LIOK
pas3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTruyeckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmmorexa [JOK
a N buMep https://m.edsoo.ru/ff0d28c8
OYHUCTKY TTOBAPEHHOU COJIN )»
bu6nunorexa LIOK
6 A 1
TOMBI H MOJCKyIH https://m.edsoo.ru/ff0d2a6c
bu6nunorexa LIOK
7 B 1 1
XOJHaA KOHTPOILHAA padoTa https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOXKHBIC BEIIECTBA 1 bubmorexa HOK
p Hl https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 Bubmmorexa [IOK

https://m.edsoo.ru/ff0d2d50
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3aKOH IMOCTOSHCTBA COCTaBa BEIIICCTB.

bubnunorexa LIOK
10 X .B
uMmeCKast Gopumya. BanenTocTs https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHYECKHX JJIEMEHTOB
11 OtHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XHMAYECKOTO bubmuorexa [IOK
3JIEMEHTA B COEIUHEHUN https://m.edsoo.ru/ff0d350c
13 KomunuectBo BemecTBa. Moiib. bubnunoreka LIOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubnuoreka [IOK
XuMUYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKaAHUS bubnnorexa [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubmmoreka [JOK
XUMHYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Beraucienuns konuaecTBa, MacChl
17 BEIECTBA 110 YPABHEHUSIM bubmorexa HOK
B yp . https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEaKIUi
Knaccudukanus XuMuaeckux
18 €aKIHii (COeTMHEHMSI, PA3IIOKEHHSI bubmmorexa LIOK
peartl A P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4EHBIN-
19 SHIUKJIOTIETUCT O6ogﬂI eHHEe U brbmmorexa LIOK
H AT, HVI https://m.edsoo.ru/ff0d40c4
cucTeMaTu3aIys 3HaHUI
b K
20 «BeniecTBa 1 XUMUYECKUE PEAKLIUN nommorexa [O

https://m.edsoo.ru/ff0d4290
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Boznyx — cmechk razos. Cocras

21 Bo3ayxa. Kuciaopong — smeMeHT u bubmorexa HOK
Ayxa. pos https://m.edso0.ru/ff0d448e
npoctoe BemecTBo. O30H
du3nuecKkne U XMuMHUUECKHUE CBOMCTBA
22 KHUCJIOpoJia (peakuy OKUCICHUS bubmmorexa [JOK
poAa tp . https://m.eds00.ru/ff0d4614
ropenue). [lousarue 06 okcumax
CriocoObI TToTy4eHusT KHCIIOpoia B
23 71a00paTOPHUH U IPOMBIILICHHOCTH bubmmorexa [IOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
TennoBoi 3 PeKT XUMUIECKOM
24 peaKkuuu, MOHSITHE O bubnnorexa [JOK
TEPMOXHUMHUYECKOM YPaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
1 DHJIOTEPMUYCCKUX PEAKITUIX
TomnuBo (HedTh, yroyb U METaH).
25 3ar }I3HeI§I/Ie(1];03 . a, CIT0COOBI lro bubmorexa HOK
P Y%, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHHUS
[IpakTuueckas pabora Ne 3 o Teme
26 «ITonyuyenue u coOnpanue bubmorexa [JOK
yi p . https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, U3YUEHHUE eT0 CBOUCTBY»
97 Bonopon — anemeHT u nmpocroe bubmuoreka [IOK
BeecTBO. Haxoxaenue B npupojie https://m.edsoo.ru/ff0d4dd0
08 dusnuecKknue U XUMUYECKHE CBOMCTBA bu6nunorexa LIOK
Bojopona. [Ipumenenne Bogopozaa https://m.edsoo.ru/ff0d4dd0
bu6nunorexa LIOK
29 I1
OFFTHE © IHETOTax 1 cobix https://m.eds00.ru/ff0d50d2
30 CriocoOsI osTydeHus BOAOPOa B bubnuotexa [JOK

nabopaTtopuu

https://m.edsoo.ru/ff0d4dd0
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[IpakTuyeckas padora Ne 4 o Teme

31 «ITomyuenne u coOnpanue BOgOpoIa bubmorexa HOK
i onp AOPOA, https://m.eds00.ru/ff0d4f42
M3y4YEeHHUE €ro CBOHCTBY
32 ModnsipHblii 00bEM ra30B. 3aKOH bubnnoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucnenus o0béMa, KoaudecTBa
33 BEIIIECTBA rasa 10 €ro U3BECTHOM bubmmorexa [IOK
B . y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIK 00BEMY
bubmuoreka [{OK
34 IT 0
OIIYTOAOBAR KOHTPOILHAR pabota https://m.edsoo.ru/ff0d5708
35 dusnvecKknue 1 XUMUYECKHE CBOMCTBA bubmuoreka [{OK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [Tonsitue 00 bubnuorexa [{OK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens.
37 HacsIieHHble ¥ HEHACHIILICHHBIE bubnuoreka [IOK
pactBOpbl. MaccoBas 10Jis BEeCTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
ITpakTruyeckas pabora Ne 5 o Teme
«IIpurotoBiieHre pacTBOPOB C bubnmnorexa [JOK
38 .. . N
ONpeAeIEHHON MacCOBOU JTOEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
bubnmorexa LIOK
K .B .B
39 (RHCTOPOL. BOROPOA. BoAa» https://m.edsoo.ru/ff0d6342
40 Okcupl: coCcTaB, KJIacCupUKaIus, bubnmnoreka LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX U bubmmorexa [JOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEepPHBIX OKCHJIOB
42 OcHoBaHHUS: COCTaB, KJIacCU(UKAIIHS, bub6nmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue 1 XuMHYECKHUE CBOICTBA bubnmnoreka HOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, kimaccudukanms, bubnunoreka LIOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonyyenue n XuMHU4ECKHE CBOMCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYpA,
46 CHOCO((SBI;) I'IIE)J'I )eHI/I}I XI/IMI/I‘IZEKI/IG bubmorexa HOK
. i ’ https://m.eds00.ru/00ad9474
CBOICTBA
[IpakTuueckas pabora Ne 6. Pemenue
47 JKCIIEPUMEHTANIBHBIX 3a7a4 10 TEME bubmuoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTaHUUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»
['eneTndeckas CBSI3b MEKIY
48 KJIaCCaMH HEOPTaHUYECKUX brbmmorexa LTOK
. P https://m.edso00.ru/00ad9a50
COEIMHEHUI
49 O06o001IeHne U cCUCTEMaTU3AIIHS bubmuoreka [IOK
3HaHUHN https://m.edsoo.ru/00ad9ch2
KonrtponsHas padora Ne3 o reme
| bubnmorexa LIOK
50 OcHOBHBIE KJ1acChl HEOPTaHUYECKUX

coenuHeHun"

https://m.edsoo.ru/00ad9ela
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[TepBbie MOMBITKY KIACCHPUKAITUN

51 XUMHUYECKUX dJIeMeHTOB. [loHsaTHE O bubmmorexa [JOK
) https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHbIX 3JIEMEHTOB
[Tepuoanueckuii 3aKOH U
52 [leproauueckast cucrema Bbu6muotexa [JOK
XUMHUYECKUX dieMeHToR /1. M. https://m.edsoo.ru/00ada52¢c
Menpeneena
53 [Tepropl, TPYMIIIBI, TOATPYIIIBI bubmmorexa [JOK
PHOIEL, TPYTHIRL, NOPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoCTaB aTOMHBIX bubnnoreka [JOK
sanep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHue 311eKTPOHHBIX 000JI04eK
95 aToMoB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
pro https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTepucTuKa XMMHUECKOTO
56 AJIEMEHTA TI0 €ro MOJO0KEHUIO B bubnnorexa [JOK
[Tepuonnueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoauyeckoro 3akoHa
57 JUISL pa3BUTHS HAYKU U NIPAKTUKU. [I. bubmmnoreka HOK
N. MenneneeB — y4y€HbIi, Ie1aror 1 https://m.edsoo.ru/00ada96e
rpaxaaHuH
DNEeKTPOOTPHUIIATETLHOCTh ATOMOB bubmuoreka [IOK
58
XUMHUUYECKUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
but6mmoreka [IOK
59 HNonnas xumudeckas CBs3b
https://m.edsoo.ru/00adac34
60 KoBasieHTHas1 monsipHas XMMU4eCKas bu6muoreka [JOK

CBA3b

https://m.edsoo.ru/00adaab8
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61 KoBanientnas nenomnsipuas 1 bubmmoreka [JOK
XUMHUYECKasl CBSI3b https://m.edsoo.ru/00adaab9
bubnuorexa [JOK
62 Creneup okucnenis . https://m.edSO(I)_.[ru/OOadanS
63 OKHUCIUTETbHO-BOCCTAHOBUTEIILHBIC 1 bubmuorexa [IOK
peakuuu https://m.eds00.ru/00adb076
bub6nmoreka [IOK
64 OKHCIIMTENIN U BOCCTAHOBUTEIIH 1 https://m.e dSO(I)l.ru 100adb076
65 Hrorosas KoHTpoJIbHAsT paboTa 1 E;I;iHE;T:;(;?rOu}é 0adb486
66 PezepBHblit ypok. O6001eHne 1 1 bubnuorexa [IOK
cUucTeMaTu3alus 3HaHUI https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O6o011eHNE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHU! https://m.edso0.ru/00ad9cbh?
68 PezepBHblit ypok. O600meHne u 1 Bbu6mmoteka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
[Tepuonuueckuii 3aK0OH.

1 [Tepuonuueckas cucrema 1 bubnmnoreka HOK
XUMHYECKUX 3eMeHToB Jl. U. https://m.edsoo.ru/00adb59
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XUMHUYECKHUX DJICMECHTOB 1 bubmorexa HOK

N https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPUOOB

3 Knaccudukanus 1 HOMEHKIATypa 1 Bbu6moreka [JOK
HEOPraHWYEeCKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Buibl XUMUYECKOM CBSI3W U THUIIBI 1 bubnuoreka [{OK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6

5 BxoaHast koHTposbHast paboTa 1 1

5 Krnaccudukanus XuMruueckux 1 bubmmnoreka HOK
peaKuuii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsITHE O CKOPOCTH XUMUUYECKOMN

7 eakiuu. [ToHsATHE O TOMOTEHHBIX U 1 bubmorexa HOK
peaKitn. https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIUSIX
[TonsiTue 0 XMMHUYECKOM
paBHOBecuH. DAKTOPHI, BIUAIONINE

. bubmuoreka [{OK

8 Ha CKOPOCTh XUMHUUYECKOU PeaKlnu 1

Y TIOJIOKEHUE XUMHYECKOTO
paBHOBECHs

https://m.edsoo.ru/00adc28c
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OKHUCIIUTETBHO-

bubnunorexa LIOK

9
BOCCTaHOBUTEJIbHBIE PEAKIINH https://m.edsoo.ru/00adcade
Teopus 27IEKTPOIIUTUYECKON
10 rnccormany. CUiIbHEIE U ci1a0ble bubnnorexa LOK
a THATTHH. https://m.edsoo.ru/00adcd68
3IEKTPOJIUTHI
11 Monurle ypaBHEHUS PEAKIIUN bubnnorexa LOK
yp peartt https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBaHHI B CBETE MPEICTABICHUM bubnnoreka [JOK
00 DJIEKTPOIUTUICCKON https://m.edsoo.ru/00add5d8
IUCCOLINAIINT
XUMHUYECKHE CBOMCTBA COJIEH B
13 CBETE IIPEICTaBICHUNA 00 bubnnorexa [JOK
pea N https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON JUCCOIHAIIH
14 [TonsaTHE 0 TUAPOIU3E COJIEH Bubmorexa ITOK
AP https://m.edsoo.ru/00add9d4
15 O06001IeHNe U CUCTEMATU3 AT bubmuorexa [{OK
3HaHUM https://m.edsoo.ru/00addd12
[IpaxTnueckas padora Ne 1.
16 «Perrenne skcriepuMeHTAILHBIX bubmorexa HOK
p https://m.edsoo.ru/00addbfa
3a1a9»
bu6mmoteka IIOK
17 I1 §]
OTYTONOBA KOHTPOILHAA paboTa https://m.edsoo.ru/00addecO
OO6m1ast XapaKTeprCTHKA TaJOTeHOB.
. bubnuoteka [JOK
18 XUMHUYECKHE CBOMCTBA HA TIPUMEPE

XJiopa

https://m.edsoo.ru/00addfe2
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XinopoBogopoa. ColisiHast KUCTIOTA,

bubnunorexa LIOK

19 XAMUYECKHE CBOMCTBA, OJyUEHHE,
vt https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[TpakTuyeckas pabora Ne 2 o Teme
20 «[lomy4deHne CONSTHON KUCIOTHI bubmmorexa [JOK
v . . ’ https://m.edsoo.ru/00ade348
U3Y4YCHHE € CBOMCTBY
Boruncnenus no ypaBHEeHUsIM
21 XUMHYECKHUX PEAKIUH, €CIIU OUH bubnorexa LHOK
P ’ https://m.edsoo.ru/00ade488
W3 peareHTOB JaH B U30bITKE

99 OO61as xapakTepuCcTUKa SJIEMEHTOB bubmmoreka [JOK
VIA-rpynms https://m.edsoo.ru/00ade64a
ATOTpOTTHBIE MOTU(UKAIIUN CEPHI.

93 Haxoxnenue cepol u eé bubnunoreka LIOK
COCMHEHUI B IIPUPOJIC. https://m.edsoo.ru/00ade64a
XUMUYECKHE CBOUCTBA CEPhI
CepoBoa0po, CTPOEHHUE,

24 q)nrs)nqecmie u XI/II;[I/IIIeCKI/Ie brbmmorexa LTOK

. https://m.eds00.ru/00ade802
CBOICTBa
Oxcunpl cepol. CepHasi KHCIIOTA,
25 ¢bu3nyecKkrue 1 XuMHYECKHe bubmmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOWCTBA, TPUMECHCHUE
XUMUYECKUE peakilnu, JIexalirue B
OCHOBE MPOMBIIIUIEHHOTO criocoba
26 MOJIy4EHUSI CEPHOI KUCIIOTHI. bubmuorexa [IOK

XHUMUYECKOE 3arpsi3HEHUE
OKpY>KaroIlen cpeibl
COEIMHEHHSIMHU CEPbI

https://m.edsoo.ru/00adec8a
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Brlunciienue MaccoBOi OIU

bubnunorexa LIOK

27
BBIXOJ[a TPOIYKTA PEAKLINHU https://m.edsoo.ru/00adec8a
OO01mmas xapakTeprCcTHKa SJICMEHTOB
VA- el A30T,

28 acnrpoycr; aHCHHUE B IIPUPOJIC bubmorexa [JOK
pactpoctp PHpOIE, https://m.eds00.ru/00adeea6
¢buznvecKue 1 XUMHUECKUE
CBOMCTBa
AMMHaK, ero Gpu3nvecKue u

29 XHMHYECKHUE CBOMCTBA, IMMOJyICHUE bubmorexa [JOK

’ yi https://m.edso0.ru/00adf004
Y IPUMCHEHUE
[IpakTuueckas padora Ne 3 mo Teme
30 «IlomyyeHne aMMuaKa, U3y4eHUE bubmorexa LHOK
yqv > YA https://m.eds00.ru/00adf180
€ro CBOMCTBY

31 A3oTHas KUCI0Ta, e€ (U3nIecKue u bubnunoreka LIOK
XHUMHYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnons30BaHre HUTPATOB U COJICH
aMMOHHS B KQUECTBE MUHEPATBHBIX

32 MOOpeHu. X MMUYECKOE bubmmorexa [JOK
yAODP ' . https://m.eds00.ru/00adf518
3arpsi3HEHUE OKPY’KAIOIIEH Cpeibl
COCIMHCHHSMU a30Ta
Dochop. Oxcun dhochopa (V) u

33 (1)00((11))0 pHaﬂ KI/ICJ'I((i))Ta ¢)®IE3HEIe)CKHe " bubmorexa [JOK

P L https://m.edso00.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOJIyYeHHE
Ucnonbs3oBanue ¢pocdaTos B
34 KauecTBE MUHEPATbHBIX bubmuoreka [IOK

ynoOpeHuit. 3arps3HeHne
MIPUPOAHOM cpefbl hochaTamu

https://m.edsoo.ru/00adfc20
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Yraepon, pacipocTpaHEHHE B

bubnunorexa LIOK

35 apupoze, Gusndeckue u
pupone, ¢ _ https://m.edsoo.ru/00adfd9c
XUMHUYECKHAE CBOMCTBA
Oxcunel yriaepona, ux (pu3snveckue
U XUMHWYECKHE CBOMCTBA.
36 DKOJIOTHYECKUE IIPOOIEMBI bubmotexa [JOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepoJia
(V)
37 VYroipHasa KUCI0Ta U €€ COJIU bubmorexa OK
https://m.edso0.ru/00ae006c
[IpakTuueckas padbora Ne 4 o Teme
"[losrydeHue yrieKuciioro rasa. Bbu6moteka [IOK
38
KauecTBenHnas peakiusa Ha https://m.edsoo.ru/00ae027e
KapOoHaT-MOH"
[TepBoHavyaIbHBIE TOHATHS 00
39 OpPraHNYECKHUX BEIIECTBAX KaK O bubmorexa [IOK
P https://m.edsoo.ru/00ae054e
COCIMHEHHSX YTIIepo/ia
40 KpeMunii 1 ero coe quHeHN bubmorexa HOK
P A https://m.edsoo.ru/00ae080a
[IpakTnueckas padora Ne 5.
41 Pemenne skcnepuMeHTaIBHBIX bubmmnoreka HOK
3a7a4 1o TeMe «Bakneimue https://m.edsoo.ru/00ae0bf2
HEMETAJIJIBI U UX COEIUHEHUI
KonTponbnas padora Ne3 no teme
42 «BaxxnaelIe HeMeTaIJIbl U UX bubmorexa [JOK
https://m.edso0.ru/00ae0el8
COEIMHEHUS
OO01ast XxapakTeEPUCTUKA
p p bu6nunorexa LIOK
43 XUMHUYECKUX DIIEMEHTOB —

MeTaJuI0B. MeTasuinyeckas CBA3b U

https://m.edso0.ru/00ae103e
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MeTaJUIMuecKasi KpucTauinuecKas
pemérka. @u3nyeckue CBOMCTBA
METaJJIOB

XUMHUYECKUE CBOUCTBA METAJLIOB.

44 DIEKTPOXUMHUUECKUH PsI Bubmorexa HOK
POXHM AR https://m.eds00.ru/00ae1156
HaMpPsDKCHUN METAIIOB
OO6mwme crmocoOb! MOTyYeHUS
MmeraiuioB. CiuiaBel. Beruucienus
45 10 YPaBHECHUSAM XUMHYECKUX Bubmiorexa OK
P . https://m.edso0.ru/00ae1156
peaKui, eciiu OJJUH U3 PEarcHTOB
COJICPKUT TIPUMECH
46 ITonsaTHe 0 KOPPO3UU METAIIIOB bubnnorexa [IOK
Pp https://m.edso0.ru/00ae1278
bubnunoreka LIOK
a7
Ilenotrpre MeTaub https://m.edso0.ru/00ael4b?2
48 Okcubl ¥ THAPOKCUIBI HATPUS U bubmmoreka [JOK
Kanus https://m.edso0.ru/00ael14b?2
49 [IlenouHO3eMETBHBIE METAILIIBI — bubmuoreka [{OK
KaJIbIIMA 1 Maroui https://m.edsoo.ru/00ael15e8
50 Baxxuelmnme coenMHEHNS KAJIbIUS Bubmiorexa IOK
g H https://m.edsoo.ru/00ael15e8
51 O000I11IeHNE U CUCTEMATHU3AIUS
3HaHUM
59 JKEcTKOCTh BOMBI U CITOCOOBI €€ but6mmoreka [IOK
YCTpaHEHHUsI https://m.edso0.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
o R bu6nunorexa LIOK
53 JKécTroCTh BOALI M METOAEI €€

yCTpaHeHHs"

https://m.edsoo.ru/00aelae8
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bubnunoreka LIOK

>4 AdrOMHHHI https://m.edsoo.ru/00aelc64
55 AmMpoTepHbIe CBOMCTBA OKCHIA U bubmmoreka [JOK
TUIPOKCHUIA https://m.edso0.ru/00aelc64
56 Weneso bubnunoreka LIOK
https://m.edso0.ru/00ae1d86
57 Oxkcuibl, THIPOKCUIBI U COJTH bubmmoreka [JOK
xenesa (1) u xemnesa (111) https://m.edsoo.ru/00ae35e6
58 O06001IeHNEe U CUCTEMATU3ALIHS
3HAHUH
[IpakTuueckas padora Ne 7.
59 Pemenue skcriepuMeHTaNbHBIX bubnnoreka [JOK
3a1ad4 1o reme «Baxneiine https://m.edsoo.ru/00ae3de8
METAJIBI M UX COCAUHCHUSI
Brruncnenus no ypaBHEeHUSIM
XUMHUYECKUX PEaKIUi, €CIIH OJUH
60 U3 PEareHTOoB JIaH B U30BITKE WU bu6nmorexa LIOK
COZEPKUT IpUMeCH. Brruncnenus https://m.edso0.ru/00ae1750
MacCOBOM J0OJM BBIXOJa IPOYKTa
peakiuu
61 O06001IeHNe U CUCTEMATU3 AL
3HAHUI
62 «BaxxHenime MeTaIbl U UX
COCIUHCHHUS
BemectBa u Mmarepuasi B bubnmnoreka LIOK
63 .
MOBCEIHEBHOU KU3HHU YEIOBEKaA https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE 3arps3HEHUE bu6muoreka [JOK

OKpY’Karolllen cpebl

https://m.edso0.ru/00ae4270
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65 Ponp xumuu B periennn 1 Bu6mumotexa [JOK
AKOJIOTHUYECKUX TTPOOIeM https://m.edso0.ru/00ae4270
66 HroroBast KoHTpoOIJIbHAsI paboTa 1 ﬁgg?;gtg;gg}éo%o doa
67 PezepBHblit ypok. O6001eHuE 1 1 bubnuoreka [JOK
cUCTeMaTU3alus 3HAaHUU https://m.edsoo.ru/00adb33c
68 PesepBubIil ypok. O600111IcHIE 1 1 bubnmnoreka HOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/00ad9cbh?
OBILIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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