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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma o XuMuM Ha ypOBHE OCHOBHOT'O 0OIIEro 00pa3oBaHMs COCTaBIIEHA Ha
OCHOBE TpeOOBaHUM K Pe3ysIbTaTaM OCBOCHMSI OCHOBHOW 00pa30BaTEIbHOU MPOrpaMMBbl
OCHOBHOTO 00111er0 00pazoBanus, npeactaBieHAbx B DI'OC OO0, a Takxke Ha OCHOBE
benepanbHO pabouelt MPOrpaMMbl BOCIIUTAHUS U C YUETOM KOHLICTILUU TIPETIOaBaHHUsI
yueOHOro mpeamera «Xumus» B 00pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoi
Denepauni.

[Iporpamma 1o XuMHUM Aa€T MOpPENCTaBIEHUWE O UENsIX, OO0Iel cTpareruu
oOy4eHHsl, BOCIIUTAHUSA U PA3BUTHS OOYyUaIOLIUXCS CPEACTBAMU y4eOHOTO IMpeaIMeETa,
yCTaHaBIMBAaeT  O0fA3aTe€IbHOE  MPEIMETHOE  COJAEpkKaHHME,  IPEelLyCMaTPUBACT
pacmpejielieHde €ro Mo KjaccaM M CTPYKTypUpOBaHUE IO pazfeinamM M TeMaMm
nporpaMmbl 1O  XHMHH, ONpeAeNsieT  KOJUYECTBEHHbIE W KAaueCTBEHHbIE
XapaKTEPUCTUKU COAEpPKaHUSA, PEKOMEHIYEMYIO IOCJIEeI0BATENbHOCT HW3YUYEHUs
XUMHH C YYETOM MEXKMPEIMETHBIX M BHYTPHUIPEAMETHBIX CBSI3€H, JIOTUKH Y4eOHOTO
npolecca, BO3PACTHBIX OCOOEHHOCTEW OOydYaroIuXCs, OMPEIENIeT BO3MOXKHOCTH
npeaMeTa JUisl  peanu3auudd  TpeOOBaHWM K pe3ysibTaTaM OCBOEHUS OCHOBHOM
00pa3oBaTeNbHON MPOTPpaMMbl HAa YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs, a TaKXKe
TpeOOBaHUIl K pe3yibTaTaM OOy4YeHHUs XMMUU Ha YpOBHE IieJiell u3yueHus npeamera u
OCHOBHBIX BUJIOB Y4€OHO-I103HABATEIBHON AESITEILHOCTH 00YYatOIIerocs Mo OCBOCHUIO
y4eOHOTO CO/IepIKAHMUS.

3HaHWE XUMHUU CIY>KAT OCHOBOM i  (OPMUPOBAHUS MHUPOBO33PEHUS
oOyyarouerocs, ero npeACTaBiICHU 0 MaTepUalbHOM E€AMHCTBE MHPA, BAXXHYIO POJIb
UrparoT popmMupyemble XUMHUEH MPECTaBICHUS O B3aUMOIIPEBPALLIEHUSIX SHEPTUU U 00
HBOJIIOLIUU BEIIECTB B MPUPOE, O MYyTAX PEIICHUs II00aNbHBIX IPOOJIEM YCTOMYUBOTO
Pa3BUTHUSL YEJIOBEUECTBA — CBHIPHEBOM, DHEPIreTUUYECKOW, NMHUILIEBOW U 3KOJIOTAYECKOU
0€30MacHOCTH, TPOOJIEM 3 IpaBOOXPAHCHHUS.

N3yuenue xumun:

CHOCOOCTBYET peanu3aliil BO3MOXHOCTEH IJIsi camMOpa3BUTUS M (POPMHUPOBAHUS
KyJbTYpPBI JINYHOCTH, €€ 00111el 1 (PyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCUT BKJaJ B (GOPMHPOBAHHUE MBIIUICEHUS W TBOPUYECKUX CIOCOOHOCTEN
o0yyJaroumxcsi,  HaBBIKOB  HMX  CaMOCTOATENbHOM  y4eOHOW  JesTeNbHOCTH,
OKCMEPUMEHTAJIbHBIX M  HMCCIEAOBATEIbCKUX YMEHUH, HEOOXOAUMBIX Kak B
MOBCEIHEBHOM JKMU3HU, TaK U B IPOPECCHOHATBHON ACSITENbHOCTH;

3HaKOMUT CO CHEHU(PUKOM HAYyYHOTO MBIIUICHUS, 3aKJIAJbIBA€T OCHOBBI
LEJIOCTHOTO B3IJIJa Ha €IMHCTBO NPHUPOAbI U YEIOBEKA, SABISAETCS OTBETCTBEHHBIM
3TaroM B (pOPMUPOBAHUHU €CTECTBEHHO-HAYUYHON IPaMOTHOCTH 00YYarOLIUXCS;



crnocoOCTByeT (OPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO-
Hay4YHBIM 3HAaHMAM, K IIPUPOJE, K YEJIOBEKY, BHOCUT CBOW BKJAJ B JKOJIOTHYECKOE
o0pa3zoBaHue 00yUJarOIIUXCS.

Jlanuple HampaBiieHuss B OOYy4YEHMM XUMHUU OO€CIEeUMBAIOTCS CcrHelupuKon
coJiepkaHusl yueOHOTO IPeIMETa, KOTOPbIN SIBIISETCA MeJarorn4ecky aJanTUPOBAHHBIM
OoTpakeHneM 0a30BOM HAYKU XMMHH HA ONPENEIEHHOM JTare €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs OPHUEHTUPOBAH Ha
OCBOCHHE OOYyYaIOIIUMUCS CHCTEMbI IE€PBOHAYAJIbHBIX TOHATUH XHWMHH, OCHOB
HEOPTaHUYECKOM XMMHHU M HEKOTOPBIX OTACJIbHBIX 3HAYMMBIX MOHSATUM OPraHUYECKOU
XUMHH.

CtpykTypa coaepxaHHs MOpOrpaMMbl MO XHUMHH CQOPMHpOBAHA HA OCHOBE
CUCTEMHOT0 mnoaxona K e€ wusydeHuro. CoaepikaHHe CKIIAJbIBA€TCS W3 CHCTEMBI
MOHATUNA O XMMHUYECKOM JJIEMEHTE M BEHIECTBE M CHUCTEMBI MOHATUN O XUMHYECKOU
peakuuu. OO0e 3TU  CHUCTEMbl CTPYKTYPHO  OPraHU30BaHbl [0  MPUHIUITY
MIOCJIEA0BATENBHOTO PAa3BUTUSl 3HAHUM HA OCHOBE TEOPETHUUYECKHUX IPEACTABICHUM
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHMS KAK OCHOBBI BCETO €CTECTBO3HAHNS,

— Ilepuoanueckoro 3akona /l. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOMN CBSI3H;

— IPECTaBICHUN 00 3JEKTPOJIUTUYECKOMN JUCCOLHUALINY BEIIECTB B paCTBOPAXx.

TeopeTndeckne 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPHUYECKH ITOTYYECHHBIX
U OCMBICICHHBIX (DAKTOB, pa3BUBAIOTCS TMOCIEAOBATEIbHO OT OJHOTO YPOBHA K
JIPYyroMy, BBIONHAA (PYHKIUK OOBACHEHUS W MPOTHO3HPOBAHUS CBOMCTB, CTPOCHUS U
BO3MO>KHOCTEN NPAKTUYECKOTO MTPUMEHEHUS U MTOTYYEHHUS] U3yYaEMbIX BEIIECTB.

OcBoeHue mporpamMmbl 1Mo XUMHUH CIIOCOOCTBYET (POPMUPOBAHUIO MPEACTABICHUS
0 XMMHYECKOW COCTABIISIOIIEH HAy4YHOW KapTUHBI MHpa B JIOTHKE €€ CHUCTEMHOMU
IIPUPOJBI, LIEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO M METOJAaM IIO3HAHUS B
Hayke. M3ydyeHre XMMHUM MTPOUCXOIUT C MPUBIICUCHHEM 3HAHWWM U3 paHEe U3YYEHHBIX
y4eOHBIX mpeaMeToB: «Okpyxawonuin Mupy», «buonorus. 5—7 knacce» u «dusuka. 7
KJIace».

[Tpu m3ydeHHH XUMHH MPOUCXOTUT (POPMHUpPOBAHUE 3HAHHI OCHOB XMMHUYECKOMH
HAayKH Kak O0JacTh COBPEMEHHOIO €CTECTBO3HAHMSI, MPAKTUYECKON NeATEIbHOCTH
yelioBeKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KyJbTYphl. 3ajada yd4eOHOro
IpeJMeTa COCTOMT B (POPMHUPOBAHUU CHCTEMbl XMMUYECKUX 3HAHUN — Ba)KHEHIIMX
($akToOB, MOHATUMN, 3aKOHOB M TEOPETUYECKUX IOJIOKEHHUH, TOCTYMHBIX OOOOLICHUI
MHUPOBO33PEHYECKOT0 XapaKTepa, s3blka HayKH, B MPUOOLICHUH K HAYYHBIM METOJaM
MO3HAHUS MPU H3YYCHHM BEIIECTB M XMMHMYECKUX peakluil, B (HOpMHUpOBAHUU U
Pa3BUTUHU MO3HABATENbHBIX YMEHUW M MX MPUMEHEHUU B YyUe€OHO-IIO3HABATEIHHOU U



y4e0HO-HUCCIIeIOBATEIbCKOH  JEATEIIbHOCTH,  OCBOCHHHM  TPaBWJI  0OE€30MacHOro
oOpallieHus1 ¢ BEIIeCTBaMU B TOBCEITHEBHOM JKU3HHU.

[Ipy wu3yyeHHMH XUMHUU Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS BaXKHOE
3HaYeHUE MPUOOPENN TaKue IeNH, KaK:

— (QopmupoBaHHE HHTENIEKTyaJIbHO PA3BUTOH JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIbBHOMY TMPHUHATHIO pEIICHUH,
CTIOCOOHO alanTUPOBATHCS K OBICTPO MEHSIOIIMUMCS YCIOBUSAM KHU3HU;

— HaIpaBJICHHOCTh OOyUYEHHUSI Ha CHCTEMaTH4YecKoe MproOIeHre 00yJaromuxcs K
CaMOCTOSITEIIbHON TMO3HABATEIBPHON JIEATEIBHOCTH, HAyYHBIM METOJaM I[TO3HAHUS,
(hOpMUPYIOIIUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHUH,

— oOecrieyeHrue YCIOBUM, CMOCOOCTBYIOIIMX MPHOOPETEHUIO OO0YUYarOIIUMUCS
OTIBITa Pa3HOOOPA3HOM AESATETLHOCTH, TO3HAHKS ¥ CAMOIIO3HAHUS, KITFOYCBBIX HABBIKOB
(KJTFOUEBBIX KOMITETEHIIMI), MMEIONIMX YHHUBEPCAIBHOE 3HAUCHWE ISl Pa3IuIHBIX
BUJIOB JCSITEIBHOCTH;

— (QopmupoBanue oO0mEeldl  QYHKIIMOHAIBHOW W  €CTeCTBEHHO-HAyYHOU
I'PaMOTHOCTH, B TOM YHCIIE YMEHHUIH OOBSCHATH U OIEHUBATH SBICHUS OKPYKAIOIIETO
MUpa, UCTIOJIB3YS 3HAHUS U OMBIT, MOJYUYEHHBIC TIPH U3yYCHUH XUMHH, IPUMEHSATHh UX
IIPY peIIeHUH POOJIEM B TTOBCETHEBHOM KU3HU U TPYAOBOM JCATEIHHOCTH;

— (opmupoBanue y 00y4arOmMUXCs TYMaHUCTHYECKHX OTHOIICHUH, TOHMMAaHUS
HEHHOCTH XHMHUYECKUX 3HAHUW IS BBIPAOOTKM HKOJIOTMYECKU LeIeco00pa3Horo
MOBEJICHUS B OBITY U TPYAOBOM NEATEILHOCTH B IIEJISIX COXPAHEHUSI CBOETO 3/I0POBbBS U
OKPY>KaroUel IPUPOJHON CPEBI;

— pa3BUTHE MOTHBAIlMM K OOYYEHHIO, CIMOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCITUTAHUIO HA OCHOBE YCBOGHUS OOIIEUEIOBEUECKUX IICHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY TIPO(UJIS M HAMTPABICHHOCTH JATBHEUIIIETO 00yUeHUSI.

OO1ee 4nCIO 4acoB, OTBEAEHHBIX I U3YUYEHUS XMMHU Ha YPOBHE OCHOBHOTO
obmero oOpa3oBanus, cocraBiser 136 dacoB: B 9 kmacce — 67 gacoB (2 daca B
HEJIEITIO).



COJEPKAHUE OBYUYEHUA

9 KIIACC

BemecTBo U XMMHYeCKasi peaKIus

[Tepuonnueckunt 3akoH. [lepuoanyeckas cucrema Xxumuyeckux diemeHTos J1. U.
MenpneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUN CBOMCTB XMMHYECKHX
AJIEMEHTOB MEPBBIX TPEX NEPUOOB, KU, KAJIbLUS U UX COEAUHEHUN B COOTBETCTBUU
C MIOJIO’KEHHUEM 3J1eMeHTOB B [lepronueckoil cucteMe U CTpPOEHUEM X aTOMOB.

CrpoeHne BemiecTBa: BUAbl XUMHUYECKOW CBSI3U. THIIBI KPHUCTAUIMUECKUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT TUIA KPUCTALNIMYECKON PEIIETKA U BUIA
XAMHUYECKOM CBSI3H.

Knaccudukanus w HOMEHKIATypa HEOPTaHWYECKHX BEIIECTB. XHUMHYECKUE
CBOWMCTBA BEIIECTB, OTHOCSAIIMXCA K PAa3JIMYHBIM KJaccaM HEOPTraHWYECKUX
COEMHEHN, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanms XuMUYECKUX peaKIMil MO pa3IMYHbIM MpU3HAKaM (M0 YUCITYy U
COCTaBy Y4YacCTBYIOIIMX B PEAKIIMU BEIECTB, MO TEIJIOBOMY d(PQeKTy, M0 M3MEHEHHIO
CTENIEHEH OKHUCJICHHUS XWMHUYECKHX JJIEMEHTOB, IO OOpaTUMOCTH, IO YYacTHIO
Karanusaropa). JK30- U SHIOTEPMUUECKUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUSI.

[lonsiTue o0 ckopoctd XuUMHUuYecKoWd peakuuu. I[lonstue o0 o00paTUMbBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakiusax. [loHsATHE O TOMOTEHHBIX M TeTEePOreHHBIX
peakiusax. [lomstue o karanmmse. llonsatme o0 xuMmueckom paBHOBecHH. DaKTOpHI,
BIIMAIONIME HAa CKOPOCTh XHUMHYECKOM pEaKIuu U TOJIOKEHHE XUMHUYECKOTO
paBHOBECHS.

OKHUCAUTENBHO-BOCCTAHOBUTEIIBHBIC peakuuu, 3IEKTPOHHBIN OasiaHc
OKHUCIIUTEIIbHO-BOCCTAHOBUTENBHOM peakiuu. COCTaBICHUE YPAaBHEHUN OKUCIUTEIBHO-
BOCCTAaHOBUTEIHHBIX PEAKIIUN C MCIIOJI30BAHUEM METO 1 AJICKTPOHHOTO OanaHca.

Teopust 3JIEKTPOJUTUYECKON IUCCOUUALMHU. DJNEKTPOJHUTHI U HEIIEKTPOJIUTBHI.
Katnonsl, aHmoHbl. MeXxaHU3M AUCCOLMALMM BELIECTB C PA3JIMYHBIMA BUIAMH
xuMuueckoil cBa3u. Crenenp quccouuanviv. CUiibHbIE U CA0bIE SJIEKTPOJIUTHI.

Peakin moHHOTO OOMEHA. YCNOBHS MPOTEKAHHS PEaKIMii HMOHHOTO OOMEHa,
IOJIHBIE Y COKPAILIEHHBIE HOHHBIE ypaBHEHUS peakuuii. CBOICTBA KHCIOT, OCHOBAaHUM U
coJiell B CBETE MPEJCTaBICHUN 00 3JIEKTPOIUTHUECKOW Auccouuanuu. KadyecTBeHHbIe
peakuuu Ha HOHBL. [IoHATHE O TUAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHME C MOJEISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYEeCKUX
BEIIIECTB — METAJIJIOB U HEMETaIOB (IpaduTa U ajiMasza), CJIOKHBIX BEIIECTB (XJIOpHUaa
HATpPHs), UCCIIEI0BAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW PEaKMu OT BO3ACHCTBUS
pa3iuyHbBIX (DAKTOPOB, MCCIENOBAHUE BJIEKTPONPOBOAHOCTA PACTBOPOB BEIIECTB,
MpoIecca TUCCOLUAIMU KUCIOT, EI04e U coyieil (BOBMOKHO HCMOJIb30BAHUE BUJEO
MaTepUaioB), IPOBEAECHUE ONBITOB, WILTIOCTPUPYIOMINX MPU3HAKU TPOTEKAHUS PEAKIIAMA
HOHHOTO 0OMeHa (0Opa3oBaHUe Ocajika, BhIJIEJICHUE ra3a, 00pa3oBaHNE BOJIbI), OIBITOB,



WUTIOCTPUPYIOLIMX MPUMEPBl OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakuuil (ropeHue,
peakuuu pasiioKEHUs, COEAUHEHMsI), paclO3HABAaHUE HEOPraHUYECKUX BEIIECTB C
NOMOILBIO KAYECTBEHHBIX PEAKLUI Ha NOHBI, PEIIEHUE SKCIEPUMEHTAIBHBIX 3aa4.

HemeTtanibl 1 MX cOeIMHEHUSA

OOmass  xapakTepuctuka rajgoreHoB. (OCOOEHHOCTH  CTPOEHMsSI  aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (PU3NYECKHE CBOWCTBA IMPOCTHIX
BEILIECTB — raJlOr€HOB. XMMHUUYECKUE CBOICTBA Ha MpUMeEpe XJopa (B3aUMOJECHCTBUE C
METajUlaMM, HeMeTaulaMu, Iienodamu). XiyopoBogopoxa. CoiisiHass — KUCIOTa,
XAMHUYECKUE CBOWCTBA, MOJYyYEHUE, MPUMEHECHUE. J[eCTBUE XJIOpa U XJIOPOBOJIOPOAA
Ha OpraHU3M YeJOoBeKa. BaykHelue XJIOpUIbl U UX HAXO0XKIACHUE B IIPUPOJIE.

OOmas xapaktepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble CTeneHu okucieHus. CTpoeHne U (U3MUEcKHe CBOICTBa
IPOCTBIX BEIIECTB — KHUCIOPOAA U Cepbl. AJUIOTPONHbIE MOIU(UKALIMKU KUCIOpOAa U
ceppl. XuMHUYecKkHe CBoMCTBa cepbl. (CepoBOmOpOA, CTPOEHHE, (U3NYECKUE U
XUMUYECKHE CBOMCTBA. OKCHUIBI CEpbl Kak IPEACTABUTEIN KHUCIOTHBIX OKCHJIOB.
CepHas kuciora, GU3MYECKHE W XUMHYECKHE CBOWMCTBA (0OOIIME Kak MpeaCcCTaBUTENs
Kjacca KUCIOT W crenuduyeckue). XUMHUYECKHE pPEaKluu, JIeXallue B OCHOBE
IPOMBIIIJIEHHOTO Ccrocoba MOJy4YeHHs CcepHOM KucioThl. llpumeHneHue cepHOM
kucioThl. CoOJIM  CepHOM KHUCIOThI, KadeCTBEHHAash peaklMs Ha CyJb(aT-HOH.
Haxoxnaenue ceppl M €€ COCAMHEHMM B NOpUpoOAE. XHUMHUYECKOE 3arpsi3HEHUE
OKpPYXaIOILEN cpebl COEAUHEHUSIMU CEphl (KUCIOTHBIE JOXKIH, 3arpsI3HEHNE BO3/1yXa U
BO/I0EMOB), CITIOCOOBI €T0 MPEJOTBPAIICHHUS.

OOmas xapakTepucTuka 37eMeHTOB VA-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHBIC CTENEHU OKUCICHUA. A30T, paclHpOCTpaHEHHE B IIPUPOJE,
¢usznueckue U XuMudeckue cpoiictBa. Kpyrosopor asora B mpuponae. AMMHAK, €TO0
¢usznyecKkue U XUMHUYECKUE CBOMCTBA, MOlydeHrue U npuMeHeHue. Cojlu aMMOHHUS, UX
¢usznyecKkue U XMMHUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas! peakiysi Ha HOHBI
aMMOHUS. A30THas KHUCJOTa, €€ MojydyeHue, (pu3myeckue U XMMUYECKHE CBOMICTBa
(oOmme Kak MpeacTaBUTENsl Kiacca KHUCIOT M crnenuduyeckue). Mcnonb3zoBanue
HUTPATOB U COJiIeH aMMOHMS B KadyeCTBE MMHEPAIbHBIX yA0OpeHui. XUMHUYECKOe
3arpsi3HEHUE OKPYXAIOLIEH Cpeabl COCAMHEHUSIMU a30Ta (KHCIIOTHBIE JI0KIH,
3arpsi3HEHUE BO3AyXa, MOYBBI U BOAOEMOB). Docdop, alIOTPOIHbIE MOAU(PUKALUU
docdopa, dusmyeckue n xummueckue cporcta. Okcua dochopa (V) u dochopnas
KHCIIOTa, PU3NYECKUE U XMMUYECKUE CBOMCTRA, notyyeHue. Mcnonb3zoBanue pocdaron
B KaU€CTBE MUHEPAJIbHBIX YA00pEHUH.

Obmas xapaktepuctuka 35meMeHTOB I[VA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIEHUS. YTJIEpOJ, aJIOTPOIHbIE MOAU(PHUKAIUH,
pacnpocTpaHEeHUE B NPUPOJE, (PU3NYECKUE M XUMHUYECKUE CBOWCTBA. AacopOuus.
Kpyrosopot yriepoga B npuposae. OKcHuibl yriiepoja, uX (pU3n4eckue U XUMHUYECKUE
CBOMCTBA, ACICTBUE HA )KUBbIE OPTAHU3MBI, II0JYyYEHUE U TPUMEHEHUE. DKOJIOTUYECKUE
npo6JieMbl, CBsi3aHHBIE ¢ OKcHoM yriepoaa (IV), runmoresa rmo0aabHOTO MOTETICHUS



KJIMMaTta, MapHUKOBBIA 3(PdekT. YronbHas KucioTa U €€ coiM, UX (U3MUYEeCKUe U
XUMUAYECKUE CBOWMCTBA, IMOJy4YeHUE M NpUMEHeHHe. KadecTBEHHass peakius Ha
KapOoHaT-uoHBL. Mcnonb3oBanue kapOOHATOB B OBITY, MEIUILIMHE, TPOMBIIIJICHHOCTH U
CEJIbCKOM XO3SIMCTBE.

[lepBoHavasibHbIE MOHATHA OO0 OPraHMYECKUX BEUIECTBAX KAaK O COEJUHEHUSIX
yriepojia (MeTaH, 9TaH, 3THJIEH, alleTWJICH, ATaHOJI, TJIULEPUH, YKCYCHas KHCIIOTa).
[TpupoHbIe HICTOYHUKH YTIJIEBOAOPOIOB (YTOJib, IPUPOAHBIN a3, He(Th), MPOTYKTHI UX
nepepaboTku (OeH3MH), HUX poib B ObITY U mpombliuieHHOCTH. [lonatne o
OMOJIOTMYECKH BAXKHBIX BEIIECTBAX: KHUPaX, OelKax, yriaeBojJax — U UX POJH B JKU3HU
yejnoBeKka. MaTepuanbHOE €IMHCTBO OPTaHUYECKUX U HEOPTAHUYECKUX COEAUHEHUMN.

Kpemuuii, ero ¢usnyueckre U XMMUYECKUE CBOWCTBA, MOJTYyUYEHUE U TPUMEHEHUE.
Coenunenust kpeMHus B npupoje. Oomue npeacraienus: 00 okcuae kpemaus (IV) u
KpeMHHUeBOM Kucinote. CHUIMKAThl, UX HCHOJIb30BaHUE B OBITY, B MPOMBIILICHHOCTH.
BaxxHeiiline CTpoUTEIbHBIE MaTepuaibl: KEpaMHKa, CTEKJIO, LIEMEHT, OETOH,
xene300eToH. [Ipo6iaemMbl 6e30macHOTO MCIOIB30BaHUSI CTPOUTEIBHBIX MaTEPUAJIOB B
MMOBCEITHEBHOMN KU3HU.

Xumuueckuii IKcnepumenm:

u3ydeHue OoOpas3loB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJSHON KHCIIOTHI,
IIPOBE/ICHNE KAaUYEeCTBEHHBIX PEAKIMil HAa XJIOPUA-UOHBI U HAOJIOJCHHE MPU3HAKOB HMX
IPOTEKaHUs, OMBITHI, OTpaXarolue GU3NUeCKue U XUMUYECKUE CBOMCTBA TaJIOT€HOB U
UX COEOUHEHUH (BO3MOXXHO HCIOJIb30BAaHUE BHUIAEOMATEPUAIIOB), O3HAKOMIIEHHE C
oOpa3uamMu XJOpUAOB (TaJOreHUIOB), O3HAKOMJICHHE ¢ oOpa3naMu cepbl U €€
COEIMHEHUSIMU (BO3MOKHO HCIOJIb30BaHUE BUACOMATEPHUAIIOB), HAOII0IEHUE TTpoLiecca
o0yrJIMBaHMs caxapa MoJ JeHCTBUEM KOHUEHTPUPOBAHHON CEPHOUM KUCIOTHI, U3yUEHUE
XUMHUYECKUX CBOMCTB pa30aBICHHOW CEPHOM KHUCJIOTHI, MPOBEJICHHE KaueCTBEHHOM
peakuuu Ha cyib(aT-uoH W HaOI0JICHHE NMpHU3HAaKa €€ MPOTEKAHMsI, O3HAKOMIICHHUE C
bu3MYecKUMU  CBOMCTBaMHM a30Ta, ¢ochopa W UX COCNUHEHHA (BO3MOXKHO
UCIIOJIb30BAaHUE BHUIEOMATEPUAIOB), 00pa3laMu a30THBIX U (POCHOPHBIX YIOOpPEHHUI,
noJlydeHue, coOMpaHue, pacrno3HaBaHWE U M3yUYEHHE CBOMCTB aMMHaKa, IPOBEJICHUE
KAueCTBEHHBIX pPEaKIMi Ha MOH aMMOHUSA U (ochaT-uoH U U3yYEeHUE MPU3HAKOB HMX
MIPOTEKAHUs, B3aMMOJCHUCTBUE KOHILIEHTPUPOBAHHOM Aa30THOM KHUCJIOTBI C MEIbIO
(BO3MO>XXHO HCIIOJIb30BAaHHE BUAECOMATEPUAIIOB), U3yUYEHUE MOJENIEH KPUCTALNIMYECKUX
pemérok anmasza, rpaduta, QysuiepeHa, O3HAKOMJICHHE C MPOLECCOM aJcopOIuu
PAaCTBOPEHHBIX BEILIECTB AKTUBUPOBAHHBIM VYIVIEM U YCTPOMCTBOM IIPOTUBOrasa,
NoJIlyueHue, coOupaHUe, paclo3HaBaHUE M M3YUYEHHE CBOMCTB YIJIEKHCIOrO rasa,
IPOBEJCHUE KAayeCTBEHHBIX peakUuil Ha KapOOHAT M CWJIMKAT-UOHBI U H3yueHUe
IPU3HAKOB HMX  NPOTEKaHWs, O3HAKOMJIEHHME C  MNPOAYKIHMEW  CHIMKATHOU
IPOMBIIUIEHHOCTH, pEUIEHUE SKCHEPUMEHTAIbHBIX 3aJad 1o Teme «Baxueiimue
HEMETAJUIbI U UX COCTUHEHUS.

MeTtasibl M X COCAUHEHUS



OO6mras XxapakTepuCTUKa XUMHYECKUX DJIIEMEHTOB — METAJJIOB HA OCHOBAaHUU HX
noJjiokeHus B llepuonnueckon cucremMe xuMudeckux 3yemMeHToB Jl. . MenneneeBa u
ctpoeHusi atomoB. CTpoeHue MeTaioB. Mertauyeckas CBSI3b M METaJUIMYecKas
KpUCTAJUIMYECKAsl pelETKa. OJIEKTPOXUMHUYECKUM psifi HANPsSOKEHWM  MEeTallioB.
dusznyeckue M XUMHUYECKHE CBOMCTBa MeTauioB. OOmme crnocoObl MOMTyYeHUS
MeTaioB. [loHSITHE O KOPpPO3UM METAJJIOB, OCHOBHBIE CHOCOOBI 3alUTHI HX OT
kopposun. CrutaBsl (CTadb, YyTyH, JIOPATIOMUHUN, OpOH3a) U MX PUMEHEHUE B OBITY U
MPOMBIIIICHHOCTH.

[llenounsie MeTauibl: MoJIOKEeHUE B llepuoanueckor cucremMe XUMHYECKHX
anemeHTtoB [[. M. MeHneneeBa, CTpOEHHE HX AaTOMOB, HAXOXKICHHUE B IIPUPOJIE.
dusznyeckue W XUMHYECKHE CBOWMCTBA (Ha mNpuMepe HaTpus W Kaiaus). OKCUIBl U
TUJPOKCUIBI HATPUS U Kaiusl. [IpruMeHeHne meI0YHbIX METAIUIOB U UX COEAMHEHUN.

[Ilenoyno3eMenbHBIE METAIIIIBI MATHUM U KaJIbLIMM: MOJIOKEHUE B [leproanueckoi
cucreme xuMuueckux oanemeHTtoB J[. WM. MeHneneeBa, CTpOEHHE HX aTOMOB,
HaxoXJeHue B npupoje. Ou3nueckrue M XUMHUYECKHUE CBOMCTBA MAarHus M KaJIbIUA.
Baxxnelmme coenuHeHUs Kaiablus (OKCHI, THIPOKCHI, cOju). JKECTKOCTh BOJABI U
CHocoObI €€ yCTpaHEHUS.

AmoMmuHMil: nosioxeHue B Ilepuoandeckoil cuCTeEME XUMUYECKUX AJIEMEHTOB /.
N. MenaeneeBa, CTpOCHUE aToMa, HaX0XIAECHUE B pupojie. PU3NYECKUE U XUMUYECKUE
CBOMCTBA atOMUHUSA. AMGPOTEpPHBIE CBOMCTBA OKCHA M THAPOKCHIA AITFOMUHHS.

Keneso: nonoxenne B Ilepuonnueckor cucreme xumudeckux snemeHToB . U.
MenpaeneeBa, CTpOEHHE aTOMa, HAXOXJACHHE B Npupoae. OU3nUecKne U XUMUYECKHE
cBoiicTBa xene3a. Okcubl, THAPoKcuabl U conu xxenes3a (I1) u xenesa (I11), ux cocras,
CBOICTBA U MOJIyYCHUE.

Xumuyeckuii IKCnepumenm:

03HaKOMJICHHE ¢ 00pa3llaMy METaUIOB M CIJIaBOB, UX (DU3NYECKUMH CBONCTBAMHU,
W3YyUYCHHE  PE3YyJbTAaTOB  KOPPO3UU  METAIOB  (BO3MOXHO  KCHOJIb30BAaHHE
BUJICOMATEPUAIIOB), 0COOCHHOCTEHN B3aUMOJICHCTBHS OKCHUJIA KAJIbIIUSI M HATPUS C BOJOU
(BO3MOYKHO MCIIOJIb30BaHNE BUICOMATEPHAIIOB), UCCIICIOBAHUE CBONCTB KECTKOM BOJIBI,
mporiecca  rOpeHHs — Kejeza B Kuciaopoie  (BOBMOXKHO — MCIOJIb30BAaHHE
BHJICOMATEPHUAIIOB), MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKIIUI HA NOHBI: MarHHUS,
Kanblius, amoMuHus, nuaka, xkenesa (II) u xenesza (III), mexu (I1), HaGmrogeHue u
OINMCAHUE TPOIIECCOB OKPAIIMBAHUS IUIAMEHM WOHAMHU HATpUs, Kalds W KaJbIUA
(BO3MOKHO HCIIOJIBL30BaHUE BHACOMATEPHANIOB), UCCIIEIOBaHUE aM(OTEPHBIX CBOMCTB
TUJIPOKCHUA ATFOMUHUS U THAPOKCHUIA IMHKA, PEIICHUE dKCIIEPUMEHTAIbHBIX 3aJ1a4 110
TeMme «Bakuelnime MeTaibl U UX COSTUHCHUS.

XHMUA ¥ OKpY:KaoUias cpeaa

BemectBa M marepuanipl B TOBCEAHEBHOM KU3HU 4YeNlOBEKa. be3omacHoe
WCIIOJIb30BaHUE BEIICCTB M XMMHUYECKMX peakiuid B ObITy. IlepBas momolinp npu
XUMHUYECKUX 0KOTaxX U OTPABIICHUSIX.



XHWMHYECKOE 3arpsi3HEHHE OKpyKaromiehd cpeasl (MpeaciibHas —JOIMyCTUMast
KoHIleHTparusl BemiectB, manee — II/IK). Poap xumMum B pemeHHH 3KOJIOTHYECKHX
npobiiem.

Xumuueckuii IKCnepumMeHm:

U3y4deHHuEe o0pas3loB MaTepHalioB (CTEKIO, CIIaBbl METAJUIOB, ITOJMMEPHBIE
MaTepualbl).

Mescnpeomemmnbnie ceasu

Peanmuzamusi MeXNpeaMETHBIX CBS3eM NpH HW3YYEeHUHM XUMUU B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 HMCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATHMH,
TaK W TOHSATUH, SBISIFOIIUXCS CUCTEMHBIMH JUISI OTJCIBHBIX MPEIMETOB €CTECTBEHHO-
HAy4YHOT'O ITUKIIA.

OOmmue ecTecTBEHHO-HAy4YHbIC TOHATHS: HAy4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHAJIN3, CUHTE3, KIIaCCU(PUKAIIHS, IEPUOANIHOCTD, HAOIIOICHHE, SKCTICPUMEHT,
MOJICJIMPOBAHUE, WU3MEPCHHUE, MOJCNb, SBJICHUE, MAapPHUKOBBIA 3((EKT, TEXHOJIOTHS,
MaTepHaIbl.

®dusrka: MaTtepus, aroM, JJICKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIH], H30TOIIbI,
PaMOAaKTUBHOCTh, MOJIEKYJIA, DJICKTPUUCCKUIN 3apsiji, TPOBOJHUKH, MOJIYIPOBOTHUKH,
TUDJICKTPUKH, (OTODJEMEHT, BEIIECTBO, TeEJO, OOBEM, arperaTHoe COCTOSHUE
BCIIECTBA, Ta3, pacTBOpP, PacTBOPHMOCTb, KpPHUCTAJUIMYECKas PEMIETKa, CIUIAaBhI,
(bu3MYeCcKue BEIMYUHBI, CIMHUIIBI U3MEPCHHSI, KOCMUYECKOE MPOCTPAHCTBO, IIIAHETHI,
3BE3161, CoJIHIIE.

buonorus: dotocunTe3, npixanwe, Owuochepa, IKOCUCTEMA, MHUHEPATHHBIC
yAOOpEHMS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIHLHBIC BEIIECTBA.

['eorpadus: armocdepa, rugpocdepa, MUHEpATbI, TOPHBIC MOPOABI, IOJC3HBIC
WCKOIIaeMbI€, TOIJIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA IIPOI'PAMMBI 11O
XUMHHU HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yIbTaThl OCBOECHHUS IPOTrPAMMBI OCHOBHOT'O OOIIET0 00pa30BaHus
JOCTUTAIOTCSI B XOJ€ OOydYeHUs XUMHHM B €AMHCTBE Yy4eOHOM M BOCIUTATEIbHOMN
NEATEIIBHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMU POCCUMCKUMU COLMOKYJIBTYPHBIMHU U
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH, NPHUHATBIMH B OOLIECTBE NPABWIAMH U
HOpPMaMH TIOBEJEHUS M CIIOCOOCTBYIOT IpOIECCaM CaMOIIO3HAHUS, CAMOPa3BUTHUS U
COLIMATIN3ALUU 00yYarOIINXCS.

JImyHOCTHBIE pe3yJIbTaThl OTPAKAIOT TOTOBHOCTh 00y4aromuxcs
PYKOBOJCTBOBATHCSA CUCTEMOW IMO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMU W PACIIMPEHUE
OIIBITA JCATEIBHOCTH HA €€ OCHOBE, B TOM YMCJIE B YaCTH:

1) naTpUOTHYECKOT0 BOCIUTAHUS:

LIEHHOCTHOTO OTHOIIECHHSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HUCTOPHYECKOMY H
HAay4yHOMY HaCIEQuI0, [IOHMMAaHWs 3HAYEHUS XUMHMYECKOM HAyKM B JKU3HHU
COBPEMEHHOT0 O00IlIecTBa, CHOCOOHOCTH BIIAJETh JOCTOBEpHOW HHMOpManuen o
IIEPENOBBIX JOCTHKCHUSAX M OTKPBITMSAX MHPOBOM M OTCYECTBEHHOM XWMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

IIPEACTABIICHNS O COUMAIBHBIX HOPMAX U IIPABWJIAX MEXJIMYHOCTHBIX OTHOLIEHUN
B KOJUIEKTHBE, KOMMYHUKATHBHONH KOMIETEHTHOCTH B OOIIECTBEHHO TMOJIE3HOH,
y4€OHOUCCIIEI0BATENBCKON, TBOPUECKON U IPYIMX BUAAX JESATEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3sHOW  COBMECTHOW  JEATEJIBHOCTM  IPU  BBIIOJHEHUM  YUYEOHBIX,
IIO3HABATEIbHBIX 3a7a4, BBIIOJHEHUH XUMHUYECKHUX OKCIEPUMEHTOB, CO3aHUU
y4eOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMONOHUMAHUIO U B3aUMOIIOMOILM B MPOIIECCE
3TOM y4eOHOW AESTENIbHOCTH, TOTOBHOCTH OLEHMBATH CBOE MOBEIACHUE M TOCTYNKHU
CBOMX TOBApHILEH C IO3UIMU HPABCTBEHHBIX U IPABOBBIX HOPM C YYETOM OCO3HAHUS
IIOCJIEACTBUMN ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHUSL:

MHPOBO33PEHYECKUE IIPEACTABICHUS O BEIIECTBE W XWMHYECKOM pEaKuuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U COCTABJIIIOLIME OCHOBY
JUIs NTOHMMAHMS CYIIHOCTH HAy4yHOM KAapTUHBI MHUPA, NPEIACTABIECHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHUs MPUPOABI, B3AUMOCBA3AX YEIOBEKA C IPUPOIHOU CPEIOH,
0 POJIM XMMUH B IIO3HAHUH ITUX 3aKOHOMEPHOCTEH;

IIO3HABATEJIbHBIE MOTHBBI, HANPABICHHBIE HA IIOJIy4YCHHUE HOBBIX 3HAHUHU I10
XUMHH, HEOOXOIuUMBbIE [UIsl OOBSICHEHHsS HaONIOAaeMbIX IPOLECCOB U SIBICHUH,
N03HABATEJIbHOM, THPOPMALIMOHHON U YUTATEIbCKOM KYJIbTYpbI, B TOM YHCJIE HAaBBIKOB
CaMOCTOSITENIbHON pabOThl € Y4YeOHBIMH TEKCTaMH, CIIPAaBOYHOW JIUTEPaTypoH,
JOCTYTHBIMU TEXHUYECKUMU CPEACTBAMH UH(POPMAILIMOHHBIX TEXHOJIOTUH;



UHTEpeC K OOY4YEeHUI0O U T[IO3HAHMIO, JIIOOO3HATENBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K CaMO00Opa30BaHUIO, MPOEKTHON U MCCIIEA0BATENbCKON ACSTENbHOCTH, K
OCO3HAaHHOMY BBIOOPY HAIPaBJICHHOCTU U YPOBHs O0yUYEHUS B ajbHEHIIEM;

4) popMupoBaHNS KYJbTYPHI 310POBbSI:

OCO3HaHUE IIEHHOCTU >KU3HU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO,
YCTaHOBKHU Ha 3/10POBBIN 00pa3 KM3HU, OCO3HAHUE TOCIICICTBUNA U HETIPUSATHE BPETHBIX
npuBblYeK (yHOTpeOJEHHs] ajJKOTOJisl, HApKOTUKOB, KypeHHs), HEOOXOAMMOCTH
cOOIOCHMSI TIpaBMJI OE30MACHOCTH MPH OOpAIIeHUH C XUMUYECKUMH BEIECTBAMHU B
OBITY U peaJbHOU KHU3HU;

5) Tpy10BOI0 BOCIIMTAHMS:

UHTEpPEC K MPaKTUYECKOMY H3YUYEHHUIO MpOoQeccuil U TpyJa pa3iIM4HOIro poja,
YBaXEHUE K TPyAYy M pe3yibTaTaM TPYIOBOH NEATEIBHOCTH, B TOM YHUCJIE HA OCHOBE
IPUMEHEHUSI MPEAMETHBIX 3HAHUN 1O XWMHH, OCO3HAHHBIA BBIOOP WMHIAWMBUIYAIBHOU
TPaCKTOPUM TPOJODKEHHS] 00pa3oBaHUs C YYE€TOM JIMYHOCTHBIX HWHTEPECOB U
CIIOCOOHOCTH K XHMHHU, OOIIECTBEHHBIX HMHTEPECOB U TMOTPEOHOCTEH, YCHEIIHOM
npoecCUOHANBbHON JEATEIPHOCTH M Pa3BUTHUSI HEOOXOAMMBIX yYMEHUH, TOTOBHOCTh
alalTUPOBaThCA B MPO(HECCHOHATIBHOM Cperie;

6) 3K0JI0rMYeCKOro BOCIIMTAHMSA

HKOJIOTHYECKH 11€J1IeCO00pa3HOe OTHOUIEHUE K MPUPOJIE KaK UCTOYHHUKY KU3HHU Ha
3emiie, OCHOBE €€ CyIIECTBOBaHUS, TOHMMaHUE IIEHHOCTH 3J0POBOTO M 0€30MacHOTO
oOpa3a >KHM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3UYECKOMY U
NICUXUYECKOMY 3/0POBbIO, OCO3HAHUE IICHHOCTH COOJIOACHHS MpaBUI OE30MaCHOTO
NOBE/ICHUS MPU paboTe C BEIIECTBAMH, a TAK)KE B CUTYALIUAX, YTPOKAIOUINX 30POBBIO
U KU3HU JII0JICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHMS, MOJydyaeMble MpU HU3YYCHUH XUMHH, JIs
pelmeHns 3a1ad, CBA3aHHBIX C OKPYXKAOLIEW NPUPOJHOM CpPENOM, I IOBBILICHUS
YPOBHS 9KOJOTHYECKON KYJIbTYPbl, OCO3HAHMS TTI00ATBHOTO XapaKTepa SKOJIOTHUECKUX
npobieM H MyTed MX pEeHIeHHs MOCPEACTBOM METOJ0B XHUMHH, 3KOJOTHYECKOTO
MBIIUICHUS, YMEHUSI PYKOBOJCTBOBAThCS UM B MO3HABATEIbHON, KOMMYHUKATUBHOU U
COLIMAJIBHOM TIPAKTHUKE.

METANPEJMETHBIE PE3YJIBTATDI

B cocraBe MerampeaMETHBIX pE3yJbTaTOB  BBIICISAIOT 3HAYMMBIE IS
dbopMHUpOBaHUS MUPOBO33PEHUSI OOIICHAYYHBbIE TOHSTHS (3aKOH, TEOpHSs, MPUHIUII,
runoresa, Gpakt, CUCTeMa, MPOLECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPbIE UCIOJIb3YIOTCS
B €CTECTBEHHO-HAYUHBIX YUEOHBIX MPEeAMETax M MO3BOJISIOT HA OCHOBE 3HAHUU U3 3TUX
npeaMeToB (OpPMUPOBATH MPEJICTABICHUE O IEJIOCTHOM HAyYHOM KapTUHE MUpA, U
yHUBEpCcaJbHble  y4yeOHble  JelCTBUS  (IMO3HABaTENbHBIE, KOMMYHHKATHBHBIC,
peryJISITUBHBIC),  KOTOpble  oOecreunBaroT  (opMHpOBaHHWE  TOTOBHOCTH K
CaMOCTOSITEJIbHOMY TJIAHUPOBAHUIO U OCYILIECTBIICHUIO YUEOHOU EATEITbHOCTH.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble jlornyeckue aeicTBus:



YMEHMS UCHOIb30BaTh MPUEMBI JIOTHUECKOTO MBIIUIEHHS IPU OCBOCHUU 3HAHUM:
PacKpbIBaTh CMBICI XHMUYECKUX MOHITHHA (BBIIEHATH HUX XapaKTEpHbIE IMPU3HAKH,
yCTaHaBJIMBAaTh B3aUMOCBS3b C APYTMMHU MOHSTHSIMH), HCIONb30BAaTh MOHATHS IS
OOBSICHEHUS] OTJENbHBIX (PAKTOB W SBJICHUH, BHIOMPATh OCHOBAaHHUS W KPUTEPUU IS
KJIACCU(PUKALMM XHMHUYECKUX BELIECTB M XUMHUYECKHX pEaKlHil, yCTaHaBIUBAaTh
IPUYUHHO-CJIEICTBEHHBIE CBSI3U MEXIY OOBEKTaMH H3Y4YEHHs, CTPOUTh JIOTHUYECKUE
paccyxaeHus (MHAYKTUBHbBIC, JAEIyKTHUBHBIC, IO AaHAJIOTWUH), J€JaThb BBIBOABI U
3aKITIOYEHUS;

YyMEHUE TPHUMEHATh B MpPOLECCEe TNO3HAHUSA NOHATUSA (IPEIMETHBIE U
METaNpeIMETHBIE), CUMBOJIMYECKHUE (3HAKOBBIE) MOJEIH, HCIOJIb3YEMbIE B XHUMUH,
IpeoOpa3oBbIBaTh IIMPOKO IPUMEHSEMbIE B XHMHUU MOJIEIbHBIE IIPEICTABICHUS —
XUMHYECKHM 3HAaK (CHUMBOJ 3JEMEHTa), XuMu4yeckas ¢GopMylna U ypaBHEHUE
XUMHUYECKON pEaKIMU — MPU PEIICHUH y4eOHO-II03HABATENBHBIX 337a4, C YYETOM ITHX
MOJICJIbHBIX MPEJICTABIICHUN BBIABISTh U XapaKTepHU30BaTh CYIIECTBEHHbIC MPU3HAKU
U3Y4YaeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB M XMMUYECKHUX PEAKIMH, BBISBISATH
o0mye 3aKOHOMEPHOCTH, IPUYMHHO-CIEACTBEHHbIE CBSI3M W IPOTUBOPEUYMS B
M3Y4YaeMBbIX MIPOLIECCAX U SBJICHUSX.

ba3oBble ucciaenoBaTebCKUe 1eMCTBUA:

YMEHHME HCII0JIb30BATh IIOCTABJIEHHBIE BONPOCHI B KAayeCTBE MHCTPYMEHTA
NO3HAHMS, a TAK)K€ B KayeCTBE OCHOBBI JUIsl (POPMHUPOBAHUS TUIIOTE3bI 110 IPOBEPKE
[IPaBUIBHOCTH BBICKA3bIBAEMBIX CYXKICHMIA;

npuoOpeTeHNe OMbITa MO IUIAHUPOBAHUIO, OpPraHU3allid U  MPOBEICHUIO
YUYEHHYECKUX  OSKCIIEPUMEHTOB, yMEHHE Ha0moJaTh 3a  XOJIOM  Mpoliecca,
CaMOCTOSITEJIBHO MPOTHO3UPOBATH €ro pPE3yJsbTaT, (OpMyJIUpOBaTh OOOOLIEHUS U
BBIBOJIbI 10 pE3yJIbTaTaM IPOBEAEHHOIO OIBITA, MCCIIECAOBAHMS, COCTABIATH OTYET O
npojenaHHoM padoTe.

Pabora ¢ nunopmanmeii:

yMEHHE BbIOMpATh, AaHAJIU3UPOBATb U HHTEPIPETUPOBATH HHPOPMALUIO
pa3IMYHBIX BUIOB M (OPM MpPEACTABICHUS, IOIy4YaeMYI0 M3 Pa3HbIX HCTOYHUKOB
(Hay4HO-TIOIyJIApHAs JMTEepaTypa XUMHUYECKOIO COAEpXaHMs, CIpPaBOYHbIE MOCOOUS,
pecypcbl IHTEpHETAa), KPUTHYECKH OLIEHMBATh MPOTUBOPEUYMBYI0 UM HEIOCTOBEPHYIO
uH(pOpMaIHIO;

YMEHHE NPUMEHATh pa3IUYHbIE METOJbl M 3alpochl IMpPU IIOMCKE U OTOOpE
MH(pOpPMaIlUU U COOTBETCTBYIOIIUX JaHHBIX, HEOOXOIUMBIX ISl BHIIIOJHEHUS Y4EOHBIX
U TI03HABATENBHBIX 3a/Jau OINpeNeNEHHOro THMA, MPUOOpEeTEeHHE OmbiTa B 00JAaCTH
UCIIONIb30BaHUsl  MH()OPMALMOHHO-KOMMYHHMKATUBHBIX ~ TEXHOJIOTWH,  OBJaJICHUE
KyJbTypOll ~ aKTMBHOI'O  HCIIOJB30BAaHUS  PA3JIMYHBIX  IOUCKOBBIX  CHUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTHUMAJIbHYIO (hOpMY IpEICTaBICHHUs HHPOpMALUU U
WUTIOCTPUPOBATh PELIAEMbIE 3a/1auil HECIIOKHBIMU CXEMAMHM, JUarpamMMmamu, JIpyTUMU
dbopmamu rpaduKy U UX KOMOMHALIUAMU;



yMEHUE HCIOJb30BaTh W  aHANM3UPOBATH B  Ipolecce y4yeOHOW U
UCCJIEIOBATENbCKONW  JIEITEIbHOCTH HH(OpPMAIMIO O BJIUSHUU TPOMBIIIIEHHOCTH,
CEJIbCKOTO XO3SICTBA M TPAHCIIOPTA HA COCTOSIHUE OKPY>KAIOIIEH MPUPOTHON CpeIbl.

KoMMyHMKATHBHBbIE YHUBeEPCAJbHbIE YUeOHbIE NeiCTBUS:

yMEHUs 3aJlaBaTh BONPOCH (B XOJe AMaora W (WIM) AUCKYCCUHU) MO CYIIECTBY
o0cyxaaemMoil TeMbl, POPMYIHMPOBATH CBOU MPEIJIOKEHUS OTHOCUTENIHO BBITIOJHEHUS
MPEIIOKEHHOW 3a]1a4u;

YMEHUS MPEACTABIATh TOJYYCHHBIC PE3YIbTaThl IO3HABATEIHHON IEATETLHOCTH B
YCTHBIX W TIHMCBMEHHBIX TEKCTax; JeNaTh MPE3CHTAIUI0 PEe3yIbTaTOB BBITIOJHEHUS
XUMHUUYECKOTO HJKCIepuMeHTa (J1abopaTOpHOro OIbITa, JIabopaTOpHOW paboThl IO
UCCJIEIOBAHUIO CBOMCTB BEUIECTB, yU€OHOTO MPOEKTA);

yMEHHsI y4eOHOrO0 COTPYJHHYECTBA CO CBEPCTHUKAMU B  COBMECTHOM
MO3HABATEJIbHON M HUCCIENOBATENbCKON NEATEIBHOCTH MPU PEUICHHH BO3HUKAIOIIUX
npo0JieM Ha OCHOBE y4€Ta OOIIUX MHTEPECOB M COTJIaCOBAHMUSI MO3UIUN (00CYKIeHuUs,
0OMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOpPJMHALIUS COBMECTHBIX JE€HCTBHUIA,
onpeereHue KPUTEPUEB MO OIIEHKE KaueCTBA BBIMOJIHEHHOW pabOThI U IpyTHe).

PerynsiTuBHbIE YHHMBeEpPCAJbHbIE YUeOHbIE 1eHCTBUS:

YMEHHE CaMOCTOSITEIbHO OIpeAeNsaTh UEeNH JEATEIbHOCTH, IUIAHUPOBATD,
OCYIIECTBIISATh, KOHTPOJIMUPOBAaTH U TMPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeATEIIbHOCTh, BbIOMpaTh Haubosiee 3h(PEeKTUBHBIE CIOCOOBI pelIeHUs] Y4eOHBIX M
MO3HABATEJIbHBIX  3a/a4, CaMOCTOSITEIbHO  COCTaBISATh WJIM  KOPPEKTHUPOBATh
IIPEUIOKEHHBIA AIITOPUTM JEHUCTBUM IIPU BBIIIOJHEHUH 33JaHUKM C yYETOM IOJIyYEHUS
HOBBIX 3HAHWM 00 H3y4aeMbIXx OOBEKTaX — BEMIECTBAX U PEAKIUSIX, OICHUBATH
COOTBETCTBHUE TOJYYCHHOTO pE3yJibTaTa 3asBICHHON 1M, YMEHHUE HCIIONbh30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, MPEJJIaraéMble B YCIIOBUU 3a/IaHUM.

MNPEAMETHBIE PE3YJIBTATDBI

B cocTtaBe nmpeaMeTHBIX pe3ynbTaToOB MO OCBOCHHUIO 00S3aTENbHOIO COAEPIKAHUA,
YCTaHOBJICHHOTO JJaHHOW denepanbHol paboueil mporpaMMon, BBIJEISIOT: OCBOSHHBIE
00yyYaroMMuUCs HayYHbIE 3HAHUS, YMEHHUS U CIIOCOObI IEUCTBUM, crienuduueckue ams
peAMETHONU 00nacTu «XUMHS, BUIbI I€ATEIbHOCTH IO MOJIYYEHUIO HOBOIO 3HAHUS,
€ro MHTEPIpEeTaNU, MPEOOPA30BAHUIO U TPUMEHEHUIO B PA3IMYHBIX YIYCOHBIX M HOBBIX
CUTYaITUsX.

K koHiy oOyuyeHust B 9 kJjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YyHAIOLIUXCSl YMEHUIN:

e PAaCKpBIBATh CMBICI OCHOBHBIX XUMHUYECKUX TIOHSITHI: XUMHUYECKHI DJIEMEHT,
aToM, MOJIEKYJia, HOH, KATUOH, aHUOH, IIPOCTOE BEIIECTBO, CIOKHOE BEIIECTRO,
BaJICHTHOCTh, 3JIEKTPOOTPULIATENIBHOCTh, CTENEHb OKUCICHHS, XUMHUYECKas
peaKkiys, XUMUYECKasi CBs3b, TEIUIOBOM 3(P(EKT peakinu, MOjb, MOJSPHBINA
00bEM, pacTBOp, DJEKTPOJMTHI, HEIIEKTPOIMUTHI,  DJIEKTPOIUTHUECKAS
JUCCOLMAIUS, pEeaKkuud MOHHOrO OOMEHa, KaTalu3aTrop, XUMHUYECKOe
paBHOBecue, oOpaTUMble M  HEOOpaTUMBbIE pPEAKIUH, OKUCIUTEIbHO-



BOCCTAHOBUTEJBHBIE PEAKIMU, OKHCIHUTENIb, BOCCTAHOBHUTENb, OKHCICHHE U
BOCCTAHOBJICHHE,  aUIOTpomnus,  aM(pOTEepHOCTh,  XUMHUYECKas  CBA3b
(KOBaJIeHTHAs, MOHHAsS, METAJNIMYECKAs ), KpUCTAIUIMYECKAS PEIIETKA, KOPPO3US
METAJIJIOB, CIUJIABbl, CKOPOCTh XMMHUYECKOW PEaKIUU, MPEAETIbHO JIOMyCTUMAs
koHueHTpanusa [IJIK BemecTna;

WJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHUUYECKUX MOHATUN U MPUMEHSTh
9TU MOHATHUSI IPU ONKUCAHUU BEILIECTB U UX MPEBPAIICHUMH;

UCITOJIB30BAaTh XUMUYECKYIO CUMBOJIUKY JUISI COCTABJICHHUS (POPMYIT BEIIECTB U
YPaBHEHUU XUMHUYECKUX PEAKLUM;

ONPEACIISITh BAICHTHOCTh M CTENEHb OKUCJIEHUS XMUMHUYECKHX JJIEMEHTOB B
COCAMHEHUSX  PaA3JIMYHOIO  COCTaBa, MPHUHAJICKHOCTh  BEHIECTB K
onpeAenéHHOMY KJacCy COEIWHEHHUH mo (opMyiiaM, BUJ XUMUYECKOW CBSI3U
(KOBaJICHTHAsi, MOHHAsl, METAJUIMYECKas) B HEOPraHWYECKUX COETUHEHHUSX,
3aps]l MOHA MO0 XMMUYECKOM (popMmylie, XxapakTep Cpelbl B BOJHBIX PacTBOpPax
HEOPTraHUYECKUX COCIUHEHUN, TUN KPUCTAUIMYECKOW PEUIETKA KOHKPETHOTO
BEILIECTBA;

packpeiBath cMbIci [lepuomnueckoro 3akona J[. M. MengeneeBa wu
JEMOHCTPUPOBATh €r0 MOHUMAaHUE: OMUCHIBATh U XapaKTepU30BaTh TAOIUUYHYIO
dbopmy Ilepuonnueckoi cuCTEMbl XUMHUUYECKUX 3JIEMEHTOB: Pa3indarh MOHATUS
«rnaBHas mnoarpynna (A-rpynma)» u «mnobounas mnoarpynmna (b-rpymma)y,
MaJible U OOJIbIINE MEePUObI, COOTHOCUTh 0003HAYEHHS, KOTOPbIE UMEIOTCS B
MEePUOINYECKON TabJIMIIe, C YHCIOBBIMU XapaKTEPUCTUKAMU CTPOSHHUS aTOMOB
XUMHUYECKHUX 3JIEMEHTOB (COCTaB W 3apsj siapa, oOlIee YUCIIO 3JIEKTPOHOB U
pacmpenieieHue HMX 10  JJEKTPOHHBIM  CJOsIM), OOBSICHATH  OOIIUE
3aKOHOMEPHOCTH B HW3MEHECHHHM CBOWMCTB JJIEMEHTOB M HUX COCIWHEHUN B
npejenax MajblX NEPUOJOB W TJIABHBIX MOJATPYIN C YYETOM CTPOEHHUS HUX
aTOMOB;

KJacCU(UIIMPOBATh XUMHUYECKUE DIIEMEHTbl, HEOPraHUYEeCKUEe BEIIECTBa,
XUMHUYECKHE peaKluu (10 YUCIy U COCTABY YYAaCTBYIOIIMX B PEAKIIMH BEIIECTB,
no TeraoBoMy 3GGEKTy, 0 U3MEHEHHUIO CTENEHEH OKHUCICHUS] XUMUYECKUX
AJIEMEHTOB);

XapakTepu30BaTh (OMUCHIBATH) 0OmMMUEe # CcHenuduueckne XUMHYCCKUE
CBOWCTBA MPOCTBIX U CJIOYKHBIX BEIIECTB, MOATBEPKIASI ONKMCAHUE MTPUMEPAMHU
MOJEKYJSIPHBIX WM HMOHHBIX YPAaBHEHHM COOTBETCTBYIOIIMX XUMHUYECKUX
pEeaKUunii;

COCTaBJIATh YPABHEHUS DJIEKTPOJUTHUECKON AUCCOIMAIIMNA KUCIIOT, IIeJI0Yen 1
coJiel, TIOJMHBIE U COKpAIIEHHbIE YpPAaBHEHUS pEaKIuil HOHHOTO OOMEHa,
YPaBHEHUS PEAKIUM, MOATBEPKIAIOIINX CYIIECTBOBAHUE T€HETUUECKON CBSA3U
MEK]ly BEILIECTBAMHU PA3JINYHBIX KIIACCOB;

pacKpblBaTh  CYIIHOCTb  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUI
MOCPEACTBOM COCTaBIIEHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKkiui;



POTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHHSA,
BO3MOXKHOCTH TPOTEKAaHWS XUMHYECKUX TMPEBPAIEHUH B  Pa3IMYHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCUTEIHHYIO MOJICKYJSIPHYIO U MOJIAPHYIO MacChl BEIIECTB,
MacCCOBYIO JIOJTI0 XUMHYECKOT0 3JIeMEHTa 110 (opMyJie COSANHECHUS, MAaCCOBYIO
JIOJTI0 BEIIECTBAa B PacTBOPE, MPOBOAUTH PACUETHI MO YPABHECHUIO XUMHUYECKON
peakuu;

coOo1aTh TpaBWIa TOJB30BAaHUS XUMUYECKOW TMOCYAOW M J1abOpaTOPHBIM
obopymoBaHMEM, a TAaK)Ke TIpaBuiIa OOpaIeHUs C BEIMIECTBAMH B COOTBETCTBUU
C MHCTPYKIUSMHU TIO BBITIOJHEHHUIO JTA0OPATOPHBIX XUMHUYECKHX OIBITOB IO
MOJTyYEHHUI0 U COOMPaHUI0 Ta3000pa3HBIX BEIIECTB (aMMHAKa U YTIICKUCIOTO
rasa);

MPOBOJIUTh PEAKIUU, MOATBEPKIAIONINE KAUYECTBEHHBI COCTaB PAa3TUYHBIX
BEIIECTB: PACIO3HABATh OIBITHBIM MyTEM XJIOpUA-, OpOoMHI-, HOIUA-,
kapOoHat-, docdar-, cuamkar-, cyiabdar-, TUIPOKCHI-UOHBI, KaTHUOHBI
aMMOHHS W WOHBI M3yYEHHBIX METaUIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPTaHUYECKUX BEIICCTB;

MPUMEHSATh OCHOBHBIC OTEPAIMHM MBICTUTEIBHOU JEATEILHOCTH — aHAIN3 U
CUHTE3, CpaBHEHHE, O0OOIIECHHE, CUCTEMATH3aIlNi0, BBIABICHUE NPUYMHHO-
CJICICTBEHHBIX CBSI3€M — I M3YYCHHUS CBOWMCTB BEIIECTB M XHUMHYECKHX
peakiuii, ©eCTeCTBEHHO-HAyYHbIE METOJbl TIO3HAHUS — HaOIOJeHUE,
U3MEpPEHUE, MOICIIUPOBAHUE, IKCIIEPUMEHT (peaTbHbIN 1 MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

9 KIIACC
Kosau4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uudpoBbIe
Ne n/m P Kontpoabneie | IIpakruueckue (wpp )
NMpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Pa3znea 1. BemecTBo 1 XUMHYeCKHE peaKIUun
L1 [ToBTOpenue u yrnyOiaeHue 3HaHUH 5 | bubmmoreka [JOK
’ OCHOBHBIX pa3JIeJoB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmmoreka [JOK
’ peaxImit https://m.edsoo.ru/7f41a636
13 DIEeKTpONUTHYECKAs! AUCCOLMALIHS. 2 | 1 bubmmoreka [JOK
’ XHUMUYECKUE PEAKIIMU B PACTBOpaAx https://m.edsoo.ru/7f41a636
Nroro no pazgeny 17
Pa3gen 2. HeMeTaJJIBI M UX CO€IHUHEHUS
)1 OO1as xapakTepucTUKa XUMUYECKUX 4 1 bubmmoreka [JOK
’ sneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO1as xapakTepucTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u e€ 6 bubmmorexa LIOK
' PYTHUIRL &€P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO1as xapakTepucTUKa XUMUYECKUX
2.3 anemeHToB VA-rpynmsl. A3ot, pochop u ux 7 1 bubmorexa OK
' PyTHEL ’ p https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO1as xapakTepucTUKa XUMUYECKUX
2.4 anemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 bubmorexa OK
' . Py ' pol https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHCHHUS



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

Nroro no pazgeny

25

Pa3gen 3. MeTaJJIbI M X COCIUHEHU A

Bbubmunoreka LIOK
3.1 006 7 4
HIME CBOMCTRA METAILTOB https://m.edsoo.ru/7f41a636
but6mmoreka [IOK
2 B I 1
3 aXHEeUIIe MeTaJuIbl U UX COeIUHEHUS 6 hitps://m.cdsoo.ru/ 7412636
Hroro no pazneny 20
Pa3znen 4. Xumus u oxkpy:kamomas cpeaa
4.1 BemtecTBa 1 MaTepHuaiibl B )KU3HH YeJIOBEKa 3 bubmorexa LIOK
) = p https://m.edsoo.ru/7f41a636
Nroro no pazgeny 3
PesepBHOE BpeMms 3 bubmorexa OK
p P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUE

9 KIIACC
KouaunyecTBo 4acos JIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontposbubie | IlpakTHueckue
n/n Bcero H3YYeHU S o0pa3oBaTe/ibHbIE
padoThl padoThl
pecypchl
[lepuoauueckuii 3aK0OH.

1 [Tepuonnueckas cucrema 1 bubmunoreka LIOK
XAMHYECKHX 3J1eMeHTOoB []. 1. 05.09.2023 | https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XMMHUYECKHX AJIEMEHTOB 1 bubmorexa OK

R 07.09.2023 | https://m.edsoo.ru/00adb6b6
NEPBBIX TPEX MEPUOIOB

3 Knaccudukanust 1 HOMEHKJIAaTypa 1 bu6nuoreka [IOK
HEOPTaHUYECKUX BELIECTB 12.09.2023 | https://m.edsoo.ru/00adb7e2

4 Bujabl XUMUYECKOU CBSI3U U TUIIBI 1 bubmuoteka [JOK
KPUCTAJUIMYECKUX PELIETOK 14.09.2023 | https://m.edsoo.ru/00adbac6
KonTtponsHas padora Nel o teme

5 I1 0 i 1 1
«IToBTOpEHUE U yrioyOieHue 3HaHUI 19.09.2023
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca

6 Knaccudukamnmst XuMHU4eCKuX | bubmunoreka LIOK
peaKIuil Mo pa3INnYHbIM NIPU3HAKAM 21.09.2023 | https://m.edsoo.ru/00adbcb0
IIoHsATHE O CKOPOCTH XUMUYECKOMN

7 eakuu. [[oHsTHE O TOMOTEHHBIX U 1 bubmorexa [IOK
poaiian. 26.09.2023 = https://m.edsoo.ru/00adbe9a
TeTepOreHHBIX PEeaKIMIX

2 [ToHsiTHE O XUMUYECKOM 1 bubmoreka [{OK
paBHOBecuH. DAaKTOPBI, BIUSIOLINE 28.09.2023 | https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

Ha CKOPOCTh XUMUYECKON PEaKINH U

TIOJIOKEHUE XUMUIECKOTO
paBHOBeECHS

OKHUCIINTEIIFHO-BOCCTAHOBUTEIIHHEIC

but6mmoreka [IOK

9
peakuun 03.10.2023 = https://m.edsoo.ru/00adcade
Teopust 3IEKTPOTUTUYECKOM
10 ncconuarmy. CUIBHEIE U cl1a0bIe bubmmorexa [OK
A HHAt. 05.10.2023 | https://m.edsoo.ru/00adcd68
AIIEKTPOIIUTHI
11 HNonHurble ypaBHEHU PeaKIINA bubmmorexa IOK
yp peakt 10.10.2023 | https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIOT U
12 OCHOBaHUU B CBETE MPEACTABICHUI bubnmoreka [JOK
00 IIEKTPOIUTHIECKOM 12.10.2023 | https://m.edsoo.ru/00add5d8
IUCCOLIMAIINT
XHUMHUYECKHE CBOMCTBA COJIEH B
13 CBeTe IpeACcTaBIeHUI 00 bubnnorexa LIOK
pedl . 17.10.2023 | https://m.edsoo.ru/00add8b2
AJIEKTPOJIUTUYECKON TUCCOIHAITIT
14 IMTonsgaTue o ruaponnse coiei bubnnorexa LIOK
P 19.10.2023 | https://m.edsoo.ru/00add9d4
15 O06o01enre U cucTeMaTr3aus bubmoreka [{OK
3HAHUHI 24.10.2023 | https://m.edsoo.ru/00addd12
[TpakTruueckas pabora Ne 1.
16 «Perrenye dKCIepuMeHTAILHBIX bubmmorexa LOK
p 26.10.2023 | https://m.edsoo.ru/00addbfa
3a7au
OO6m1as XxapakTepuCTHKa rajJoreHOB.
17 XHUMHUYECKHE CBOMCTBA Ha IIPUMEPE bubmmorexa IOK
P P 07.11.2023 | https://m.edsoo.ru/00addfe2
xJjopa
18 KonTtponsHast padora Ne2 o reme Bu6muotexa [JOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addfe2

«INEKTPOIUTHICCKAS TUCCOIMAIIHS. 09.11.2023 | https://m.edsoo.ru/00addecO
XUMHYECKHE peakllui B pacTBOPax»
XnopoBogopon. ComnsiHast KHCIIOTA,
19 XUMHYECKHE CBOWCTBA, IOJyUYECHHE Bubmmorexa [IOK
> oY ’ 14.11.2023 = https://m.edsoo.ru/00ade104
pUMEHEHUE
[TpakTrueckas padota Ne 2 o Teme
20 «ITonyueHnne COIAHON KUCIOTHI Bubmmorexa [IOK
' i o ’ 16.11.2023 = https://m.edsoo.ru/00ade348
U3y4YeHHE e€ CBOWCTBY»
Brrancnenus mo ypaBHEHUSM
21 XUMHUYECKUX PEaKLU, €CIIA OOUH U3 Bubnmorexa [IOK
PEarIHi, A 21.11.2023 | https://m.edsoo.ru/00ade488
pEeareHToB J1aH B U30BITKE
2 OO01mast xapakTeprCcTHKa dJIEMEHTOB bubnmoreka [JOK
VIA-rpynmsl 23.11.2023 | https://m.edsoo.ru/00ade64a
AmnnoTponHbie MOIU(DUKAIIMK CEPHI.
3 Haxoxnaenue cepsl 1 €€ coenMHEHNI Bu6muotexa [IOK
B IIpUpOJIe. XMMHUYECKHE CBOWCTBA 28.11.2023 | https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopon, CTpOeHHUE, bubnmoreka [JOK
buznyeckue 1 XuMUYeCcKre CBONCTBA 30.11.2023 | https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHas KUCIIOTA,
25 bu3HYecKrue 1 XUMHUIECKUE bubmorexa OK
. 05.12.2023 | https://m.edsoo.ru/00adea28
CBOIICTBa, MPUMEHEHHE
XUMHYECKUE peaklni, JekKallue B
OCHOBE IIPOMBIIICHHOTO CII0c00a
2 IIOJIyYEHUS CEPHOU KUCIIOTHI. bu6nuorexa [IOK
XHUMHUUYECKOE 3arpsa3HEHUE 07.12.2023 | https://m.edsoo.ru/00adec8a

OKPYXKAaIOIIEH Cpebl COETUHEHUSIMU
cepbl



https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
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Brraucinenne MmaccoBoil noiau

bubmunoreka LIOK

27 BBIXO/Ia MPOJYKTA pEAKIIUN 12.12.2023 | https://m.edsoo.ru/00adec8a
OO61mas xapakTepuCTUKa 3JIEMEHTOB

)3 VA-rpynmsl. A30T, bu6nuoreka [IOK
pacnpocTpaHeHue B IPUPOJE, 14.12.2023 | https://m.edsoo.ru/00adeca6d
duznyecKrue 1 XUMUIECKIE CBOHCTBA
AmMHaK, ero Gu3nvecKue u

29 XUMUYECKHUE CBOUCTBA, IIOJYyYEHUE U bubmmorexa LHOK

’ 19.12.2023 | https://m.edsoo.ru/00adf004
MPUMEHEHUE
[IpakTudeckas padora Ne 3 mo Teme
30 «ITomydyenre amMmmuaka, U3y4eHue ero bubmmorexa LIOK
. 21.12.2023 | https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KUCIoTa, €€ hu3ndecKue u Bbubmunoreka LIOK
XUMUYECKHUE CBOKCTBA 26.12.2023 | https://m.edsoo.ru/00adf306
Hcnonp30BaHue HUTPATOB U COJIEH
aMMOHHSI B KQUeCTBE MUHEPATbHBIX

32 yaoOpeHuii. XuMru4eckoe bubmorexa [IOK

. 28.12.2023 | https://m.edsoo.ru/00adf518
3arpsi3HEHNE OKPY KaIoIIeH cpeibl
COEIMHEHUSIMU a30Ta
®docdop. Okena pochopa (V) u
33 @ocg)of))ﬂaﬁ ann((l))Ta,(bqnfm(qe)cxne u Bubmmorexa [IOK

. 09.01.2024 | https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBONCTBA, MMOTYYCHHE
Hcnons3oBanue pochatos B

34 KaueCTBE MHHEPAIBHBIX YIOOPECHUH. bu6nuoreka [IOK
3arpsisHEHUE TPUPOTHON CpPEbI 11.01.2024 | https://m.edsoo.ru/00adfc20
docharamu

35 VYriepon, pacnpocTpaHEHUE B bubmmoreka [JOK
npupoje, Gu3nyecKrue 1 XuMUIecKue 16.01.2024 = https://m.edsoo.ru/00adfd9c
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CBOMCTBA

Oxkcuapl yraeposa, ux pu3ndeckue u
XUMHUYECKUE CBOVCTBA.

bubmunoreka LIOK

36 DKoJoru4eckue npooIemsl, 18.01.2024  https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcHuaoM yrieposa (IV)
37 VYronpHas KACIOTa U €€ COIU bubmorera [IOK
23.01.2024 | https://m.edsoo.ru/00ae006¢
[TpakTrueckas padota Ne 4 o Teme
38 "IlosrydyeHune yrieKucioro rasa. bu6nuorexa [IOK
KauectBenHnas peakuusi Ha 25.01.2024 | https://m.edsoo.ru/00ae027¢
KapOoHaT-HoH"
[TepBoHauanbHBIE MTOHATUS 00
39 OpraHUYECKUX BELIECTBAX KaK O bubnnorexa LIOK
30.01.2024 | https://m.edsoo.ru/00ae054e
COCTMHECHUSX YTIIepoIa
40 Kpemuuii u ero coeauHeHust buGnnorexa LIOK
01.02.2024 | https://m.edsoo.ru/00ac080a
[TpakTruueckas pabora Ne 5.
A1 Pemrenne skcnepruMeHTaIBHBIX 33124 bubnmoreka [JOK
1o Teme «BakHeiie HeMeTaibl 1 06.02.2024 = https://m.edsoo.ru/00ae0bf2
X COCAUHCHMS
Kontponbras padota Ne3 mo teme
42 «Baxueine HeMeTaIbl M UX bubmorera [IOK
08.02.2024  https://m.edsoo.ru/00ae0el8
COCTMHCHUS
OO1m1ast xapaKTepUCTHKA
XUMHUYECKHX 3JICMECHTOB —
43 MeTauIoB. MeTaindecKkas CBI3b U bubmorexa [IOK
13.02.2024 | https://m.edsoo.ru/00ael03e

MeTaJUIMuecKasi KpucTauinueckas
pemérka. Pu3nyeckue CBOMCTBA
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MCETAIJIOB

XUMHYECKHE CBOMCTBA METAJIJIOB.

44 DIIEKTPOXUMHUYECKUHN DS buGnnorexa LIOK
P . P 15.02.2024 | https://m.edsoo.ru/00ael156
HaIpsHKEHUH METaJNIOB
OO61ue cnocoObI MOTYYEHUS
MmeTaiuioB. CruiaBel. Beuucienus mo
45 aBHEHUIM XUMUYCCKUX PeaKui bubmmorexa [OK
yp PCAKIUH, 20.02.2024 | https://m.edsoo.ru/00ael156
€CJIM OJIMH U3 PEareHTOB COJEPKUT
pUMeCH
46 IlousTHe 0 KOPPO3UU METAILIOB bubmmorexa IOK
PP 22.02.2024 | https://m.edsoo.ru/00ael278
Bbubmunoreka LIOK
4
7 Ilenoumpie MeTan bl 27.02.2024 | https://m.edsoo.ru/00ael14b2
43 OKcuabl U THAPOKCUJIBI HATPUS U bubmmnoreka [JOK
KaJIus 29.02.2024 | https://m.edsoo.ru/00ael14b2
49 [llenouHoO3eMeTbHBIC METAIIBI — bubmoreka [JOK
KAJIBIIUHA 1 MarHui 05.03.2024 | https://m.edsoo.ru/00aecl5e8
50 Baknenmme coemMHEHNS KaJIbITH bubmorexa LIOK
s t 07.03.2024 | https://m.edsoo.ru/00aecl5e8
51 O00011eHNE U CUCTEMATU3ALMS
3HAHUN 12.03.2024
5 JKécTkocTh BOABI M CIOCOOBI €€ bubmunoreka LIOK
YCTpaHECHUA 14.03.2024  https://m.edsoo.ru/00ac1886
[TpakTrueckas padota Ne 6 o Teme
53 "KEcTKOoCTL BOIBI M METOEI €€ bubmmorexa [OK
" A A 19.03.2024 | https://m.edsoo.ru/00aelae8
YCTpaHCHHS
. but6mmoreka [IOK
54 A
FHTOMHHIH 21.03.2024 | https://m.edsoo.ru/00aclc64
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55 AM@oTepHbIe CBONCTBA OKCHIA U bubmmoreka [JOK
THIPOKCHIA 02.04.2024 | https://m.edsoo.ru/00aelc64
bubmunoreka LIOK
36 Keseso 04.04.2024 | https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCUIBI U COTTU bu6nuoreka [IOK
xenesa (I1) u xenesa (I1I) 09.04.2024 | https://m.edsoo.ru/00ae35e6
58 O00011eHNEe U CUCTEMATU3ALMS
3HaHUH’ 11.04.2024
[TpakTruueckas pabora Ne 7.
59 Pemenue skcniepuMeHTaIbHBIX 33024 bu6nuoreka [IOK
1o TeMe «BakHelire MeTauibl U UX 16.04.2024  https://m.edsoo.ru/00ae3de8
COCTMHEHUS
Brrancnenus mo ypaBHEHUSM
XUMHUYECKHUX PEAKIINii, eCITH OJHH U3
60 peareHTOB /1aH B U30BITKE UIIH Bu6muotexa [IOK
COJIEPKUT IpUMeCH. Beruncnenns 18.04.2024  https://m.edsoo.ru/00ael1750
MacCcOBOH J0JH BBIXOJa MPOIYKTa
peakuuu
61 O00011eHNE U CUCTEMATU3ALMS
3HaHUH 23.04.2024
Kontposbnas padota Ne4 o teme
62 «Baxnenme MeTaJIbl U UX 25.04.2024
COCTMHEHUS
63 BemiectBa u matepuansl B bu6nuoreka [IOK
MTOBCETHEBHOM KU3HU YEIOBEKA 02.05.2024 | https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE bu6nuoreka [IOK
OKpPY’KaIOIIEH Cpesbl 07.05.2024 | https://m.edsoo.ru/00ae4270
65 Posib xumuu B pemueHun bubmmnoreka [JOK
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9KOJIOTHYECKHX TIPOoOIeM 14.05.2024 | https://m.eds00.ru/00ae4270
66 PesepBHslil ypok. O60011eHne u 1 bubmmoreka [JOK

cUCTeMaTH3aIus 3HaHui 16.05.2024 | https://m.edsoo.ru/00ac0d0a
67 PesepBHslit ypok. O60011eHue u 1 bubmmoreka [JOK

cUCTeMaTH3alus 3HaHU! 21.05.2024 | https://m.edsoo.ru/00adb33c
68 PesepBHslit ypok. O60011eH1e u 1 bubnmoreka [JOK

cUCTeMaTH3aIusg 3HaHui 23.05.2024  https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB 110 68

I[TPOIT'PAMME
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