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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMMa mo XMMHM Ha YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHHUsI COCTaBJI€HAa Ha OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHON 0Opa3oBaTelIbHOI MPOrpamMMbl OCHOBHOT'O OOILEro
oOpasoBanms, mpexacraBieHHbIx B DPI'OC OO0, a Ttakxke Ha OCHOBe deaepalbHON paboueit
IIPOrpaMMbl BOCHHUTAHMUSI U C YYETOM KOHLENLUHU IPENoJaBaHus y4eOHOro mnpenMera «XuMus» B
oOpa3oBarenbHbBIX opranmu3anusiax Poccuiickoit denepanum.

IIporpaMMa o xumuu Ja€T NpeAcTaBiIeHUE O LENAX, 00LIE cTpaTeruu 00y4eHus, BOCIIUTAHUSA
U pa3BUTUs OOYyYarOIIMXCS CpeACTBaMU Y4eOHOro IpeaMeTa, YCTaHABJIMBAaeT o00s3aTe’abHOe
IIPEIMETHOE COZIEpKAHME, ITPEyCMaTPUBAET PACIIPEAEICHUE €T0 M0 KilaccaM U CTPYKTYPUPOBAHUE 110
pazzenaM M TeMaM IpOrpaMMbl II0 XUMHUH, OIPENENseT KOJIMYECTBEHHbIE M KayeCTBEHHBIE
XapaKTEPUCTUKU COJEP)KaHUS, PEKOMEHIYEMYIO IOCJIEIOBATEIbHOCTh M3YYEHHUS XUMHUHU C YYETOM
MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOro Ipoliecca, BO3PACTHBIX
ocoOeHHOCTEeH 00y4aroIuXCcs, ONpeesieT BO3MOXKHOCTH MpeaMeTa JUlsl peanu3anun TpeOoBaHUN K
pe3ylbTaTaM OCBOCHHS OCHOBHOW 0OOpa30BaTeNbHOM MPOrpaMMbl Ha ypPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHMs, a TakKe TPeOOBaHUI K pe3yibraraM OOy4YeHHs XMMHUH Ha YPOBHE IIeNieil M3ydeHUs
IpeJMeTa U OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATEIbHON JIEATEIBHOCTH O0YYaIOUIerocs: M0 OCBOEHUIO
y4eOHOr0 co/lepKaHusl.

3HaHWE XMMHUHU CIY)KUT OCHOBOW Ui (POPMHPOBAHUS MHUPOBO33PEHHUS O0y4aromIerocsi, ero
MPEJICTABJICHU O MaTepUAIIbHOM €IWHCTBE MHpa, BAXHYIO POJb HIparoT (opMUpyeMble XHUMHEU
IIPEJICTABICHNUSI O B3aUMOIIPEBPAILEHUSAX SHEPIUU M 00 SBOJIIOLMM BEUIECTB B IMPHUPOJAE, O MYyTAX
pelieHus rno0aabHBIX MPOOJIeM YCTONYMBOIO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, IHEPIeTHUUECKO,
MUIIEBOH 1 YKOJOTHYECKON 0€30MacHOCTH, TPOOIIeM 3paBOOXPAHECHHUS.

N3yuenune xumuu:

CIOCOOCTBYET pealn3allid BO3MOXKHOCTEM [Uis camopa3BUTHS U (OPMHpPOBAHUS KYJIbTYPbI
JMYHOCTH, €€ o0mell U (yHKIIMOHATIBHON TPaMOTHOCTH;

BHOCUT BKJaJ B ()OPMHUPOBAHME MBINIUIEHUS U TBOPYECKUX CIIOCOOHOCTEH OOyyaroumumxcs,
HABBIKOB UX CaMOCTOSTEIbHON Y4eOHOU IesTeNbHOCTH, SKCIEPUMEHTANBHBIX U HUCCIEeI0BATENbCKUX
YMEHHH, HeOOXOIMMBIX KaK B IOBCEAHEBHOM KHU3HH, TaK U B IPO(HECCHOHATILHON e TENIbHOCTH;

3HAKOMHT CO CIeNU(UKONH HaAyYHOTO MBIIIJICHHS, 3aKJIabIBa€T OCHOBBI 1IEJIOCTHOTO B3TJIsAa Ha
€IMHCTBO MPUPOJBI U YEIIOBEKA, SIBJISETCS OTBETCTBEHHBIM 3TalloM B (DOPMHUPOBAHHM €CTECTBEHHO-
HAyYHOU IPaMOTHOCTH O0YyUaIONINXCS;

croco0cTByeT (POPMUPOBAHUIO IIEHHOCTHOT'O OTHOUIEHMSI K €CTECTBEHHO-HAYYHBIM 3HAHMSIM, K
IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIa/l B HKOJIOTMUECKOE 00pa3oBaHNe 00yUYarOIINXCSl.

JlanHble HampaBieHUST B OOYy4YEHMHM XUMHH OOECHeunBaloTCs creuu(ukond coaeprkaHus
y4eOHOro TpeaMeTa, KOTOPBIA SIBISIETCS TMEeNarorudyeckd aJalnTHPOBAHHBIM OTpaKeHHEM 0a30BOM
HayKH XMMUHU Ha ONpe/IeIEHHOM JTarie €€ pa3BUTHSL.

Kypc XxuMum Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHHMs OpPUEHTHPOBAH HAa OCBOEHHE
OOy4alolMMHUCS CUCTEMbl NEPBOHAYAJIBHBIX MOHATHH XWMHUHU, OCHOB HEOPraHUYECKOM XHMUU U
HEKOTOPBIX OTJIEIbHBIX 3HAUNMBIX MOHATUN OPTaHUYECKOU XUMHUH.

CrtpykTypa coaepkaHHsl MPOTrpaMMBbl IO XUMHUH c(popMHpOBaHa HA OCHOBE CHUCTEMHOTO MOAX0/1a
Kk e€ um3ydyeHuro. CopepkaHME CKIIAQJbIBACTCS U3 CHCTEMbI NOHITHM O XHMHUYECKOM DIIEMEHTE U
BEIIECTBE U CUCTEMBbI MOHATUH 0 XUMHYECKON peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO OpraHU30BaHbI
[0 NPUHIMITY MOCJIEI0BAaTENIBHOIO Pa3BUTHS 3HAHMM HA OCHOBE TEOPETUYECKUX IPEICTaBICHUN
Pa3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— Y4YEHHSI O CTPOEHUH aToMa U XMMUYECKOH CBS3H;

— MpeACTaBlIeHUH 00 ANIEKTPOTUTHUECKON AUCCOIMAIIH BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHMSI pacCMaTPUBAIOTCS HA OCHOBE OHMIMPUYECKM IMOJIYYEHHBIX U
OCMBICIIEHHBIX ()aKTOB, Pa3BUBAIOTCA IOCIEIOBATEIBHO OT OJHOTO YPOBHSA K JIPYrOMY, BBITIOJHSS
¢GbyHKIMH OOBSICHEHUS M TPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS U BO3MOXKHOCTEH MPAKTHYECKOTO
MIPUMEHEHHUS U MTOTYYEHUS U3y4aeMbIX BEILECTB.



OcBoeHue nporpaMmsl 0 XUMHUH CIIOCOOCTBYET (DOPMUPOBAHUIO NPEJICTABICHHUS O XUMUYECKOM
COCTABJISIIOLICH HAYYHOU KAPTUHBI MUpA B JIOTUKE €€ CUCTEMHOM IPUPOJBI, IEHHOCTHOTO OTHOILICHUS
K Hay4YHOMY 3HaHHUIO U METOAAM IMO3HaHUA B HayKe. M3ydeHne XMMHM NPOUCXOAUT C MPUBJICYCHUEM
3HAHUU U3 paHee U3YyUEHHBIX Y4EOHBIX NpeaMeToB: «OKpyxaromuil Mup», «buonorus. 57 kiaaccs» U
«®Dusuka. 7 Kmaccy.

[Ipu u3yyeHMH XMMUHU MPOUCXOAMT (OPMHPOBAHWE 3HAHUN OCHOB XMMHYECKOH HAyKH Kak
00JIaCT COBPEMEHHOI'O €CTECTBO3HAHMSA, NPAKTUYECKOH NIEATENbHOCTU 4YelIOBEKa M KaK OJHOr0 W3
KOMIIOHEHTOB MHUPOBOW KYJIBTYpHL. 3ajadya y4eOHOro mpeaMera COCTOUT B (POPMHUPOBAHUHM CHCTEMBI
XUMHUYECKUX 3HaHUN — BaXKHEWIIMX (DAKTOB, NMOHATHI, 3aKOHOB U TEOPETHUYECKHX IOJIOKEHHH,
JTOCTYIHBIX 0000IIEHNI MHUPOBO33PEHUECKOTO XapaKTepa, s3bIKa HAYKH, B MPUOOIICHUH K HAyYHBIM
METOAaM IO3HaHMsI MPU U3YYCHUM BELIECTB U XUMHUYECKUX peakiuil, B (OPMHUPOBAHUU U PA3BUTUU
MO03HABATEIbHBIX YMEHUH U MX IPUMEHEHUU B Y4€OHO-TI03HABATEILHON U y4eOHO-UCCIIe10BaTEIbCKON
JesTeIbHOCTH, OCBOCHUH MPaBUJI O€30I1aCHOI0 00pallleHus ¢ BEIIeCTBAMH B [TIOBCEJHEBHOM JKU3HU.

[Ipy w3ydyeHMHM XMMUU Ha YPOBHE OCHOBHOTO OOIIero o0Opa3oBaHUS BaXHOE 3HAUYCHUE
puoOpenu Takue ey, Kak:

— (opMupoBaHUE HHTEUIEKTYyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaM00Opa30BaHUIO,
COTPY/HUYECTBY, CAMOCTOSITEIbHOMY HNPUHATHIO PELICHUH, CIIOCOOHOM ajanTHpoBaThbcs K OBICTPO
MEHSIOIIUMCS YCIIOBUSM KU3HU;

— HampaBJICHHOCTb OOy4YyeHUS Ha CHUCTEMaTHYECKOe MpHOOIIeHHE O00ydaromuxcs K
CaMOCTOSITEJIbHON IO3HABATEIILHOM JIEATENbHOCTH, HAayYHBIM METOJaM MO3HaHUsA, (OPMHUPYIOLUIUM
MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K XMMUHU;

— obecrieueHue YCIOBUH, CIIOCOOCTBYIOIMX IMPHOOPETEHUI0 OOy4yarolMMHUCS — OIbITa
pa3sHOOOpa3HON JesATENbHOCTH, MO3HAHUS W CAMOIO3HAHUS, KIIFOUEBHIX HABBIKOB (KIIOYEBBIX
KOMIIETEHIIHi), IMEIOLINX YHUBEPCAIIbHOE 3HAaUCHUE JUIs pa3IMYHbIX BUJIOB JAEATEIbHOCTH;

— ¢opMupoBaHue o01Iel (YHKIMOHATBHON U €CTECTBEHHO-HAyYHOW rpaMOTHOCTH, B TOM YHCIIE
YMEHUIl OOBACHATH W OLEHHBATh SBJICHUS OKPYXAIOIIEro MHpa, HUCHONb3ys 3HAHUS U OIIBIT,
MOJIy4YE€HHbIE MPU U3YyYECHUH XUMUHU, IPUMEHTh UX MPU PEIIEHUHU MPOOJIeM B OBCEIHEBHOM KU3HU U
TPYZAOBOH JESITENBHOCTH;

— (dopmupoBaHre y OO0y4aromMXcsd T'YMaHUCTUYECKUX OTHOIICHUH, MOHMUMAHMS II€HHOCTH
XUMHUYECKUX 3HAHUH JUIs BBIPAOOTKH SKOJIOTHYECKHU 1€JIeCO00pa3HOro MOBEACHHS B OBITY U TPYIOBOH
JeSITEIbHOCTH B LIEJISIX COXPAHEHUsI CBOETO 3/J0POBbS M OKPYKAIOLIEH MPUPOIHON Cpeibl;

— pa3BUTHE MOTHUBAIMM K O0YYEHHUIO, CHOCOOHOCTEH K CaMOKOHTPOJIIO M CAMOBOCHHUTAHUIO HA
OCHOBE YCBOEHMS O0ILEYEIOBEYECKHX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY Hpoduiis u
HaMpaBJICHHOCTH JalbHENIIEro 00ydeHHU .

OOmiee 4McaO0 YacoB, OTBEAECHHBIX JUISI M3yYEHUS XMMHMHU Ha YpPOBHE OCHOBHOTO OOILEro
oOpa3zoBanusi, cocTaBiseT 136 yacoB: B 8 kitacce — 68 "yacoB (2 yaca B HeZleni0), B 9 kinacce — 68 gacos
(2 yaca B HeziEMIO).



COJAEPKAHUE OBYYEHUA

8 KUIACC

ITepBoHayajbHBIC XHMHYECKHE NOHATHS

[Ipenmer xumuun. Posib XMMUM B KU3HM 4YEJIOBEKA. XMMHS B CUCTEME HayK. Tema u
BeniecTBa. Dus3nueckne CBOWCTBA BEIECTB. ArperarHoe cocrosHue BeuniecTB. [lonsatue o
METO/ax MOo3HaHMs B XUMUU. YncTeie BemecTBa U cMmecu. CriocoObl pa3/ieiieHust cMeceit.

ATOMBI M MOJIEKYJBl. XHMHUYECKHE 3JIEMEHThl. CHMBOJIBI XMMHYECKUX DIJIEMEHTOB.
[TpocThie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumnueckass ¢opmyna. BalleHTHOCTb aTOMOB  XMMMYECKMX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aToMHas Macca. OTHOCUTENIbHAS MOJIEKYJISIpHAs
Macca. MaccoBasi 10J11 XMMHUYECKOIO DJIEMEHTA B COCJMHCHUH.

KommuectBo BemecrBa. Monbs. MonsipHas macca. B3anmocBsA3b KOJIMYECTBA, MAacChl U
quciIa CTPYKTYPHBIX €MHUI] BelecTBa. Pacu€rsl no GpopmysiaMm XUMHUUECKUX COCTUHEHUH.

O®usnyeckue M XUMHYECKHUE SIBJICHHUS. XHUMHUYECKas peakuus U €€ IMPU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BEIEeCTB. XUMHUYECKUe ypaBHeHUs. Kiaccupukanus XMMHUYECKUX peakuuit
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW IMOCYIOH, NpaBuiamMu paboThl B JabopaTopuu W MpuEMamu
oOpareHus ¢ 1a0opaTOpHbIM O0OpPYIOBAHUEM, M3YYE€HUE M ONHUCAHUE (PU3MUECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOIOJeHNEe (PU3NIECKUX (TUTaBJICHUE BOCKA, TasTHUE JIbJA,
pacTupaHue caxapa B CTyIKe, KUIIEHUE U KOHJIEHCALUs BOJIbI) U XUMUYECKUX (TOpPEHUE CBEYH,
IIPOKAJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJEICTBHE Mea ¢ KUCIOTOM) SBIEHU, HabIt01eHue
U OINMCaHHWE TPU3HAKOB TPOTEKAHUS XHUMHUUYECKUX peakiuil (paszjoxkeHue caxapa,
B3aMMOJICICTBHE CEPHON KMCIIOTHI C XJIOpHIOM Oapusi, pasioxkeHnue ruapokcuaa meau (1) npu
HarpeBaHuU, B3auMoJeicTBue jxenesa ¢ pactBopoM coiau meau (), m3ydenme crnoco6oB
paszienieHns cMeceil: C TOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BbIIAPUBAHHE, JUCTUIUISLIMS,
xpomarorpadus, NpOBEIECHHE OYUCTKH TOBapeHHONW CoiM, HaONIOJEeHHe W OINHCaHHe
pe3yNIbTaTOB TPOBEAEHHUS OMbITa, WLUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUs Macchl, CO3JaHHE
MoJiesielt MOJIEKYI (IIapOCTEPIKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cmechk razos. CocraB Bo3nyxa. Kuciopoa — 32JIeMEHT M NPOCTOE BELIECTBO.
Haxoxnaenue kucinopona B npupoje, Gpu3nueckue 1 XMMHUYECKHE CBOMCTBA (peaKIMK TOPEHMUS).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl TOJMy4eHHUs KHCIOpoJa B JIabOpaTopuu U
poMbIIIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alioTporHas MOAM(PUKAIUS
KHCIIOpO/Ia.

TemoBoil 3(PexT XUMHYECKONW peakIUH, TEePMOXUMHUYECKHE YpaBHEHHUS, JK30- H
OHIOTEPMUYECKUE peakUMU. TomaMBO: yroib M MeTaH. 3arps3HEHUE BO3/yXa, YCUJIICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — »nemeHT M mpocroe BemecTBo. Haxokaenue Boxopoaa B IPHUPOE,
buznyeckne 1 XuMUYEeCKHe CBONCTBA, MPUMEHEHHE, ClIocoObI ofryuyeHusi. Kuciorsl u comu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUUECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputens. PactBopbl. Hacklmennsie u
HEHACBILICHHBIE pacTBOpbl. PacTBopuMOCTh BewiecTB B Bojae. MaccoBas J0js BeELIECTBA B
pactBope. XUMHUYECKHE CBOWCTBA BOJbI. OcHOBaHUA. Pojib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopor Boabl B mpupoje. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa M OYMCTKA
IIPUPOJHBIX BOJ.

Knaccugukamus Heopranmueckux coenuHeHuil. Oxcunpl. Knaccupukanus OKcHIOB:
coJyieoOpa3yrorue (OCHOBHBIE, KUCIIOTHBIC, aM(OTEpHBIC) U HecosieoOpaszyromue. HomenkmaTypa
OKcHI0B. PU3NUYECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [lonmydeHne okCcuaos.



OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIE OCHOBAHUS.
Homenkiatypa ocHoBaHui. Pu3znueckne M XHMMHUYECKHE CBOWcCTBa OCHOBaHMU. [lomyuenue
OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenkinarypa xucinot. @usndeckiue 1 XUMHYECKUE
cBoiicTBa kucaot. P akruBHoctu metamuioB H. H. bekerosa. Ilosyuenue kucior.

Conu. Homenkiarypa coseil. @uzndeckue U XMMUYECKHE CBOMcTBa cosel. [lomydenue
COJIEH.

I'eneTnueckast CBA3b MEXKy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KauyeCTBEHHOE OIpeeNieHUue COJepKaHUsl KUCIOpoJa B BO3AyXe, MOJIyYeHHUEe, COOMpaHue,
pacrno3HaBaHME€ M M3yYEHUE CBOMCTB KHUCIOpOZAa, HAONIOAECHHE B3aUMOJEHUCTBUS BEILECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W INpEKpallleHusi ropeHus (Ioxkapa), 03HaKOMJICHHE C
o0pa3laMu OKCHJIOB M ONHMCAaHUE HX CBOWCTB, IOJIyud€HHE, COOMpaHHWe, pacllO3HABaHHE U
U3ydeHHEe CBOMCTB Bojopona (TopeHue), B3amMmojeicTBHe Bogopoma ¢ okcuaom wmemu (I1)
(BO3MOXHO HCTIOJB30BaHUE BUICOMATEPUATIOB), HAOIIOACHIE 00pa3IOB BEIIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH pPAacTBOPEHHUS BEIIECTB C Pa3IMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJE€H pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICICTBIE BOABI C MeTalylaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUICOMATEPHAJIOB), UCCIEAOBAaHHE OOpPa3llOB HEOPTAaHUYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HaOJI0/IEHUE M3MEHEHUS OKpaCKH WHAMKATOPOB B PACTBOpPAxX KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3aumoeiicteus okcuaa Meau () ¢ pacTBopom cepHO#M KHCIOTBI, KHCIOT C METaIaMH,
peakuuii HeWTpaiau3alud, IOJIyYeHHE HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOTO
MeTaJljia IpyruM U3 pacTBOpa COJU, pELIeHHE IKCIIEPUMEHTANIBHBIX 3aj1a4 1o TeMe «Bakuelime
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiementos /[, HU.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakumu

[lepBple TOMBITKA KIACCU(PUKALNUKM XUMHUECKUX dieMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIC U MIEIOYHO3EMEIbHBIE METAJIbI, TaJOT€Hbl, HHEPTHHIE Ta3bl).
DNeMEeHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepnonnueckuit 3akoH. Ilepmommueckas cucremMa XuUMHUYECKHX dieMeHToB J[. .
MenneneeBa. Koporkonepuognas u iuHHONepuoAHas (opmel [lepuognueckoit cucTeMbl
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuoast u rpynmbl. DU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX sAxep. HM3ortomsl. Onextponsl. CrtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBBIX 20 XUMHUYECKHX dNeMeHTOB [leproandeckoil CUCTEMbI
. W. MeHnneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHYECKHX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPpyIIaM U MEPUOIAM.

3nauenne [lepuogmueckoro 3akoHa u [leproaudeckoil CUCTEMBI XUMUYECKHX AJIEMEHTOB
JUIs pa3BUTHA HayKU U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

XuMudeckas CBSI3b. KoBanentnas (momnsipHas " HETOJISIPHAS ) CBSI3b.
DIEKTPOOTPULIATETLHOCTh XMMUYECKUX 3JIEMEHTOB. lloHHAas CBA3b.

Crenenp  okucineHus. OKHCIUTENbHO-BOCCTAHOBUTENBHBIE  peakuuu. IIponecchbr
OKHUCJICHUS U BOCCTAaHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumMenm:

U3YyYEeHHE OO0pa3loB BEIIECTB METANIOB W HEMETaNIOB, B3aMMOJCHCTBHE THIPOKCH]IA
LMHKAa C pacTBOpamMH KHCJIOT W ILIEJIOYEH, ITPOBEACHHUE OIBITOB, WIIIOCTPUPYIOIINUX MPUMEPHI
OKHCITUTENHHO-BOCCTAHOBUTENBHBIX PEAKIMM (TOpeHre, Peakluy Pa3oKeHHs], COSTUHEHU).



Mesxicnpeomemmuuie ceasu

Peanuzanus MeXNpeAMETHBIX CBA3€H MPU M3y4YEHUU XUMUU B § KJIacce OCYIIECTBISETCS
Yyepe3 MCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX [OHATHH, TaK M IOHSITHH,
SBIISIOIIUXCSI CHCTEMHBIMHU ISl OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IUKIIA.

OOmue ecTecTBEHHO-HAYYHbIC IOHATHSA: HAay4HbIM (akT, TUHoTe3a, TEOpHs, 3aKOH,
aHaIKW3,  CHHTE3,  KilacCUpUKalus,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  IKCIIEPHUMEHT,
MOJIEJIUPOBAHUE, U3MEPEHUE, MOJEIIb, SIBJICHUE.

O®uznka: Marepusi, aToM, OJJIEKTPOH, MIPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H3OTOIBI,
palMOaKTUBHOCTh, MOJIEKYJa, SJEKTPUUYECKUN 3apsij, BELIECTBO, Tel0, 00BEM, arperatHoe
COCTOSTHUE BEIECTBa, ra3, (pU3WyYecKue BETUYMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIle.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, IOJC3HBIC
HCKOMaeMble, TOIUIMBO, BOJHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKIusi

Ilepnonnueckuii 3akoH. Ilepmoauueckas cucrema xuMuyeckux »dieMeHtoB J[. .
MenneneeBa. CrTpoeHue aToMoOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB XHMHUYECKUX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KalIblUs U UX COEAMHEHUH B COOTBETCTBUM C
MOJIO’KEHHEM 31ieMeHTOB B [leproandeckoii cucteMe U CTPOEHHUEM X aTOMOB.

CrpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUIBl KPUCTAIUIMUECKUX PEHIETOK,
3aBHCHUMOCTbH CBOICTB BEIIECTBA OT THUIA KPUCTAIMYECKOW PEMIETKH M BUAA XUMHUYECKOU
CBSI3H.

Knaccugukanus ¥ HOMEHKJIaTypa HEOPraHMYECKHX BEIIEeCTB. XHUMHUYECKHE CBOHCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIUWHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XuMHUUECKUX peakuil 0 pa3IUYHbIM IpHU3HaKaM (0 YUCIy U COCTaBy
YYacTBYIOUIMX B peaKIUH BEUIECTB, MO TemIoBoMy 3(dexry, Mo H3MEHEHHIO CTeneHen
OKHUCJICHHS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, M0 YYacCTHIO KaTajau3aropa). JK30- U
HHJIOTEPMHUUYECKHE PEAKIINU, TEPMOXUMUYECKHE YPaBHEHUSI.

[TonsiTe o ckopocTH xuMuyecko peakuuu. IloHarne 006 oOpaTUMBIX M HEOOPATHMBIX
XUMHUYECKHX peakuusx. [IoHATHEe O TOMOreHHBIX M TeTepOreHHbIX peakuusax. [loHsTue o
karanu3e. lloHsarne o XumuueckoM paBHOBecUU. DakTOpbl, BIHAIOIIME HA CKOPOCTh
XUMHYECKON PEaKIMU U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, D3JEKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAHOBUTENBHON peakiuu. COCTaBI€HHE YPAaBHEHMH OKHMCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCIOJIb30BAaHUEM METO/Ia SJIEKTPOHHOr0 OanaHca.

Teopust 2MEKTPOIUTHUECKON TUCCOLMALNU. DJIEKTPOJIUTEI U HEIIEKTPOIUTH. KaTHoHbI,
AQHUOHBI. MexaHHu3M [HUCCOIMAllMM BEUIECTB C pPa3jIMYHbIMH BHJIaMU XHMHUYECKOM CBSI3H.
Crenenp qucconnaui. CuiabHbIE U CllaOble AIEKTPOIHUTHI.

Peakuuu moHHOro oOMeHa. YcaoBHsI MPOTEKaHUsl peakluii HOHHOTO OOMeHa, IMOJIHbIE U
COKpaIlEHHBIE MOHHBIE ypaBHEHUS peakiuil. CBOMCTBa KUCIIOT, OCHOBaHHWIl M COJIEH B CBETE
NpEJICTaBICHUH 00 3IEKTPONUTHYECKOM auccoruanuu. KadecTBeHHblE peakIMyd Ha HOHBI.
[TonsaTHE O THIPONHU3E CONEN.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE C MOJEISMU KPUCTAIUIMYECKHUX PEIIETOK HEOPraHMYECKUX BEIIECTB —
METaJUIOB W HeMeTawioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATpHUs),
UCCJIEOBAHME 3aBUCHMOCTH CKOPOCTH XMMHMYECKON pEakUuu OT BO3JCHCTBHUS pa3IMUYHBIX
(bakTOpoB, UCCIIEJOBAHUE 3JEKTPOIPOBOAHOCTH PACTBOPOB BEIECTB, MpoOIlecca JAUCCOIHAINH
KHUCJIOT, IIEN0Ye M cojedl (BO3MOJKHO HCIIOJIb30BAHME BUJEO MAaTEpUANIOB), IPOBEICHUE
OTIBITOB, WJLTIOCTPUPYIOMIMX TPU3HAKH MPOTEKaHUs PEaKIMii MOHHOro oOMeHa (oOpa3oBaHUeE



ocajZika, BBIACNCHHE Tra3a, OOpa3oBaHME BOJbI), OIBITOB, HWUIIOCTPUPYIOIIUX IMPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIX pEaKUUi (rOpeHue, peakiu pa3joXkKeHUs, COEAMHEHUs),
pacro3HaBaHWE HEOPraHMYECKUX BEHIECTB C IOMOIIbI0 KAaYECTBEHHBIX DPEAKIHMHA Ha HOHBHI,
pelLIeHHEe YKCIIEPUMEHTANIBHBIX 3a/1a4.

HemeTaJuibl U UX COeTUHEHUS

OOmast xapakTtepucTuka TrajgoreHoB. OcOOEHHOCTH CTPOEHHs aTOMOB, XapaKTepHbIE
crerieHu okucieHusi. CtpoeHue M (PU3MYECKHE CBOWCTBA IMPOCTBIX BEIIECTB — TaJOT€HOB.
XUMHUECKHE CBOMCTBAa Ha NpuMepe Xjopa (B3aMMOJEHCTBHE C MeETajulaMH, HeMeTalljaMH,
menoyamu).  XmopoBopopoa. ConsiHas KHCIOTa, XUMHUYECKHE CBOWCTBA, IOJyYCHHE,
npuMeHeHue. JleficTBre XJ1opa U XJI0pOBOJOPOJa Ha OPraHu3M 4esioBeka. Baxuelme xyiopuabt
U MX HaXO0XJICHUE B IIPUPO/IE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynnbel. OCOOEHHOCTHM CTPOEHHUsSI aTOMOB,
XapakTepHble creneHn okucieHus. CTtpoeHne M (hU3NYECKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/a U cepbl. AJUIOTPOINHbIE MOAU(PUKALMN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
cepsl. CepoBomopoj, cTpoeHue, (U3MYECKue M XUMHUYEeCKue CBoicTBAa. OKCHUIBI CEphl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (U3UYECKHe M XMMHUYECKHE CBOMCTBA
(oOme Kak TMPENCTaBHTENS Kilacca KHUCIOT W CrenuduuecKkue). XUMHYECKHE pPEeaKIuy,
JeKallde B OCHOBE HPOMBIIUICHHOIO Croco0a IOJyudeHUs CepHOM KucinoTsl. [Ipumenenue
cepHOii KucIoThl. COJIM CePHOM KHCTIOTHI, KAUeCTBEHHAS peakuus Ha cynbgaT-noH. Haxoxnenue
ceppl M €€ coeAMHEHUHl B Mpupoje. XHUMHMUYECKOE 3arps3HEHHE OKpYXKAIoLIEeH cpeabl
COCIMHEHUSIMU Cepbl (KHCIOTHBIC NOXKAM, 3arps3HEHHE BO3yXa M BOJOEMOB), CIIOCOOBI €ro
HpPEeOTBPALICHHUS.

OO6mass xapakrepucTuka 31eMEeHTOB VA-rpymnnbl. OCoOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble CTENEHH OKHCICHHsS. A30T, pacHpoCTpaHeHHWe B Hpupoie, (HU3UUECKue u
XUMHYeCKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gu3n4ecKue 1 XUMUIECKHe
CBOWCTBA, MoylyueHue 1 npumeHenue. Coinu aMMOHUS, UX (pU3NYecKre U XMMUYECKHE CBOICTRA,
npuMeHeHne. KadecTBeHHas peakuuss Ha MOHBI aMMOHHUS. A30THas KHUCIIOTa, €€ TMOJydeHHE,
¢usnueckue M XUMHUYECKHE CBoilcTBa (oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckne). Mcnoap3oBaHWe HHUTPATOB M COJIEH aMMOHHS B KadeCTBE MHHEPAIBbHBIX
ynoOpeHnit. XUMHU4ecKoe 3arpsi3HeHHEe OKpY Karolleld cpeibl COeIMHEHUSIMU a30Ta (KUCIOTHBIE
JOKIM, 3arps3HEHHE BO3/yXa, MOYBbI M BOAOEMOB). Pocdop, alIoTponHble MOAUPUKALNN
doctopa, ¢pusznyeckue u xummuueckue cporctBa. Oxcun docdopa (V) u pochopHas kucioTa,
¢u3nveckue W XUMHYECKHE CBOWCTBa, mosrydeHue. lcmomp3oBanue QocdaroB B KauecTBe
MHUHEpaJIbHBIX Y100pEHUH.

O6mass xapakrtepuctuka 3yeMeHToB |VA-rpynmnel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHbIe CTENEHH OKUCIEHHs. YTIEpOoJ, alIOTPOIHbIE MOAN(UKAILIMK, PACHIPOCTPAHEHUE B
npupoje, Gu3ndecKkue U XMMUIeCKrue cBoicTBa. AncopOrusa. KpyroBopot yrieposa B mpupo/ie.
Oxcuapl yraepona, ux GU3NUYecKue U XMMUYECKHE CBOMCTBA, JIeHiCTBUE Ha KUBbIE OPTaHU3MBI,
NOJTyYeHHE U MPUMEHEeHHEe. DKOJIOTHYeCKUe MPoOIeMbl, CBsI3aHHbIE ¢ okcuaoM yriaepoaa (1V),
TUIOTe3a II100aJbHOr0 MOTEINICHUs KJIMMarta, MapHUKOBbIN 3¢ dekt. YrompHas kuciora u eé
CONM, WX (PU3MUECKHE W XUMHUYECKHE CBOICTBA, MOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-umoHbl. cmonb3oBanue  KapOOHAaTOB B OBITY, MEAMIIMHE,
MIPOMBITIJIEHHOCTH U CEITLCKOM XO35HCTBE.

[TepBoHayanpHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCTUHEHHUSAX YIiiepoja
(MeTaH, 9TaH, ATWUJCH, AalETUJIEH, ATAHOJ, IJIMIEPHH, YKCycHas Kwuciora). IIpuponHsie
UCTOYHUKH YTJIEBOJAOPOAOB (yrojb, NMPUPOAHBIA ra3, HEPTb), MPOAYKTH HX MepepadOTKH
(6eH3uH), UX POJb B OBITY M MMPOMBINUICHHOCTH. [I0HATHE O OMOJIOTHYECKH Ba)KHBIX BEIIECTBAX:
XKHUpax, Oelkax, yrieBoJaXx — M HMX pOJM B KU3HHM YelOoBeKa. MarepuaabHOe €IMHCTBO
OpPraHUYECKUX U HEOPraHMUYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUECKHE CBOWCTBA, IOJIYYEHHUE U IpPHUMEHEHHE.
Coenunenuss kpemHusi B mpupojge. OOmume mnpexacraBieHuss o0 okcume kpemuus (1V) u



KpEeMHUEBOU KucioTe. CUITUKATHI, UX UCIIOJI30BAHUE B OBITY, B TPOMBIIIJICHHOCTH. BaxkHelinme
CTPOUTENIbHbIE MaTepuajbl: KepaMHuKa, CTEKJIO, LIEMEHT, OeToH, xene300eToH. I[Ipobiembl
0€30MacHOT0 UCIOJIb30BAHUSI CTPOUTEIIBHBIX MATEPUAJIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

M3yYeHHE 00pa3lloB HEOPraHUYECKUX BEIECTB, CBOMCTB COJISTHOW KUCJIOTHI, MPOBEICHUE
KaueCTBEHHBIX PEaKIUil Ha XJOPUA-UOHBI M HAOIIO/IEHUE MPU3HAKOB MX IMPOTEKAHUS, OMBITHI,
oTpaxkaromue (GU3MUECKUe M XUMHUYECKHE CBOIMCTBA TAJIOTCHOB M UX COCAMHCHHN (BO3MOXKHO
HCIIOJIb30BaHUE BHUACOMATEpUAOB), O3HAKOMIIEHHE C 0OpasliaMu XJOpUAOB (TajJOoreHUI0B),
O3HAKOMJICHHE C oOpasnamMu cepbl W €€ COCIUHEHUSMU (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEpHUaNoB), HaOmOJeHHe Tmpolecca OOyrauBaHUSL —caxapa TOJ  JIeHCTBUEM
KOHIICHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYCHHE XUMHUYECKUX CBOMCTB pa30aBICHHON CepHOM
KHUCJIOTHI, TIPOBEJCHUE KaueCTBEHHOM peakluu Ha cynb(ar-uoH U HaONIOJIeHUE IpHU3HaKa eé
MPOTEKAHUS, O3HAKOMJICHHE C (PU3UYECKHUMH CBOWCTBaMHU a30Ta, ¢ocdopa M UX COCAMHCHUUN
(BO3MOYKHO HCIIOJIb30BAaHKUE BHIEOMATEPUAIIOB), 00pa3iaMu a30THBIX U (PochHOpPHBIX ynoOpeHui,
MoJIydeHHe, coOupaHue, paclo3HaBaHWE W HW3yYEeHHWE CBOWCTB aMMHakKa, IMPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUs U QocdaT-uOH U U3yYEHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aMMOJCICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BUJCOMATEPHATIOB), U3y4YEHHE MOJENeld KPUCTANTMYECKHX PEHIETOK aiamasa,
rpadura, ¢ymiepeHa, O3HAKOMIICHHE C TPOIECCOM aJCOpOIMU PACTBOPEHHBIX BEIICCTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MoiaydeHne, COOMpaHue, pacrio3HaBaHHE
Y W3y4YeHUE CBOMCTB YTJIEKHCIIOrO ras3a, MpOBEJEHHWE KAaueCTBEHHBIX peaklnii Ha KapOoOHAT U
CUJIMKAT-UOHbl M W3Y4YEHUE IMPU3HAKOB HMX IPOTEKAHUS, O3HAKOMJICHHE C MPOAYKIUEH
CUJIMKAaTHOM MPOMBIIIJIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX 3ajad 1no teme «BaxHenmue
HEMETaJUIbl U UX COCTUHEHUSD.

MeTanjibl M UX COCAUHEHUS

OO0mass xapakTepUCTHKA XHUMHUYECKHUX DJIIEMEHTOB — METalIOB HAa OCHOBAaHUU UX
nonoxkeHus B [lepuonnueckoit cucreme xumudyeckux annemeHToB . 1. MenaeneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeTramuinueckas CBs3b M METAJUIMYECKas KpUCTAJUITMYecKas
pemeéTka. DIEeKTPOXUMUYECKUNU psll HaNpshKeHUW MeTauioB. DU3MYECKHEe U XUMUUYECKHE
cBoiicTBa MeTaiyioB. OOmue crnocoObl MmonydeHus: MeTasioB. [loHATHE O KOPPO3UU METaJlIoB,
OCHOBHBI€ CITOCOOBI 3aIUTHI X OT KOppo3uH. CiiaBsl (CTalb, Yyr'yH, AIOpaTlOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[Ilenounbie MeTauibl: OJOKEeHUE B [leproanyueckoil cucteMe XUMUYECKUX AJIEMEHTOB /1.
N. Mengaeneesa, CTpo€HHE UX aTOMOB, HaXOXI€HHUE B Ipupoae. PU3NUYECKUE U XUMHUYECKHE
CBOMCTBa (Ha mpuMepe HaTpus U Kaymsi). OKCUIBI M THAPOKCUIIBI HATpHS U Kanwus. [Ipumenenue
LIEJTOYHBIX METAJJIOB U UX COCIUHECHUM.

[IlenoyHo3emMenbHBIE METAUIBI MarHuii W KalblUi: TosiokeHne B Ilepuommueckoit
cucremMe XxuMuueckux aemeHToB [[. M. MeHneneeBa, CTpo€HHME HMX aTOMOB, HAXOXICHHUE B
npupozae. OU3NYECKUE U XMMHYECKHE CBOMCTBA MarHus M KajblMs. BakHeimme coennHeHus
KanmbIusl (OKCU, TUAPOKCU, coNn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHUSI.

Amomunuii: monoxenue B Ilepmommueckoir cucreme xumuueckux siemeHtoB . U.
MenzeneeBa, CTpOEHHE aTOMa, HaxXOXAEHUE B mpupojae. OPU3NUecKue 1 XMMUYECKUE CBOMCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCHIA ¥ THUIPOKCHIA AITFOMUHUS.

Kenezo: mnonoxenune B Ilepuonnueckoir cucreme xumuueckux snemeHtoB JI. .
MenneneeBa, CTpOEHUE aTOMa, HaxoXKAeHUE B mpupojae. OPuzndeckue 1 XMMUYECKUE CBOMCTBA
xkene3a. Okcunwl, Tuapokcunsl u comu skenesa (I1) m xenesa (lll), ux cocra, cmoiicTBa u
MOJIyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3llaMM METa/lIOB M CIIaBOB, UX (U3UYECKUMHU CBOMCTBAMU,
U3y4EHUE PE3YIbTAaTOB KOPPO3UM METAUIOB (BO3MOXXHO MCIOJB30BaHUE BUJIEOMATEPHAIIOB),
0COOEHHOCTEH B3aMMOJCHCTBHS OKCUAA KaJbIMs U HATPHUS C BOJOM (BO3MOYKHO UCIOJIb30BaHUE



BUJIEOMATEPHAIIOB), MCCIIEJOBAHUE CBOMCTB >KECTKOM BOJIbI, Ipollecca TOPEHHUs Kejne3a B
KUCIoposie  (BO3MOXKHO — KCIIOJNb30BaHHE  BUJCOMATEpHUANiOB), IMPU3HAKOB  MPOTEKaHUs
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajablus, alFOMUHUS, IUHKA, xene3a (Il) u xenesa
(1), meau (1), HaGMrOICHKE U ONMHMCAHHKE MPOIECCOB OKPAIIMBAHUS IIAMCHM MOHAMHU HATpHS,
Kausl U KaJIblUs (BO3MOXKHO HCIIOJIb30BAHHE BUACOMATEPUATIOB), UCCIIECIOBAHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AJIFOMUHUS U THIPOKCU/IA IMHKA, PEIICHUE SKCIEPUMEHTAIIBHBIX 33]1a4 10
TeMme «BakHeWIe METallyIbl U UX COCIMHEHUS.

XuMHs 4 OKpYsKAaIas cpeaa

BemectBa u MaTepuainsl B OBCEIHEBHOM KU3HU 4YEJIOBEKA. be3omacHOe UCIOIb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX OXKOTrax M
OTpPaBJICHUSIX.

XUMHYECKOe 3arps3HeHHE OKpYyKarolen cpebl (MpeaenabHas JOMycTUMasi KOHIEHTpalus
Beulects, gainee — [1/1K). Ponp XxuMuu B pelieHu 3K0J0THYECKUX TPOOIIEM.

Xumuueckuii Ixcnepumenm:

n3ydeHue o0pasloB MaTeprasoB (CTEKIIO, CIUIABbl METAJIJIOB, IIOJTUMEPHBIC MATEPUATIBI).

Mescnpeomemnuie ceasu

Peanuzanusi MeXIIpeAMETHBIX CBSI3€M MPU M3YYCHHH XUMHH B 9 Kilacce OCYIIECTBIISICTCS
yepe3 HCMHOJIb30BaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATUH, Tak U MOHATHI,
SIBJISIFOITUXCSI CACTEMHBIMHU JIJIS1 OT/ACIIBHBIX MPEMETOB €CTECTBEHHO-HAYUYHOTO IIUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTe3a, 3aKOH, TEOpus,
aHaJM3,  CHUHTE3,  KIacCH(UKAIUsi,  MEePUOJUYHOCTh,  HAOMIOJCHHWE,  JIKCICPUMEHT,
MOJICJTUPOBAHUE, U3MEPEHUE, MOJIEIIb, IBJICHHE, MTAPHUKOBBIN 3PPEKT, TEXHOIOTHUSI, MATEPUAIIBI.

®dusnka: Marepus, aToMm, DdJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIHI,
PaAMOAKTUBHOCTh, MOJIEKYJa, DSJIEKTPUUECKUN 3apsj, TM[POBOAHUKH, MOJYIPOBOJHUKH,
JTUDJIEKTPUKH, (POTO3TIEMEHT, BEIIECTBO, TENO, 00BbEM, arperaTHoe COCTOSIHHE BEIIECTBA, ras,
pacTBOp, pPacTBOPHUMOCTb, KpHUCTAJUIMYECKas pEMmETKa, CIJaBbl, (U3UUYECKHUE BEIUYUHBI,
€IMHUIIBI U3MEPEHUSI, KOCMUYECKOE TIPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COHIIE.

buonorust: ¢otocunTes, apixaHue, O6uocdepa, sKocucTeMa, MUHEpaIbHbIE YIOOpEHHS,
MHKPOIJIEMEHTHI, MAKPOAJIEMEHTBI, MUTATEIbHBIE BEIIECTBA.

['eorpadus: armocdepa, ruapocdhepa, MHHEpANbl, TOPHBIE TMOPOJIBI, IOJE3HBIC
HCKONIa€MBbI€, TOIIJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUH HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0Omiero o0Opa3oBaHuUs
JIOCTUTAIOTCS B X0/1e 00Y4YeHHs] XUMUHU B €IMHCTBE Y4eOHOUM M BOCIUTATEIHHON JIEATEIHHOCTH B
COOTBETCTBUM C  TPAJAWIUOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOIECTBE MpaBUJIaMU MU HOPMaMH TOBEICHUS U
CIOCOOCTBYIOT MPOLIECCaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLMATHM3AINN 00yIarOIIUXCS.

JIn4HOCTHBIE pPE3yJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOACTBOBATHCS
CHCTEMOW TNO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMI M paclIMpeHHe OIbITa ACATEIbHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPpHOTHYECKOT0 BOCTUTAHUS:

[IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACIIEINI0, TIOHMMAaHMSA 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HH COBPEMEHHOTO OOIIeCTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOW HMHGpOpMAIUeil 0 MepeaoBbIX JOCTUKEHHUSIX U OTKPBITHUAX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOWCTBE
Mupa u o0IIeCcTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

MPEJICTABICHUS O COIMAIbHBIX HOpMax M MPaBHJIAX MEXJIMYHOCTHBIX OTHOIICHHH B
KOJIJICKTHBE, KOMMYHHKAaTHBHOM  KOMIIETEHTHOCTH B OOINECTBEHHO  IIOJIC3HOM,
yueOHOMCCIIeI0OBATEIbCKOM, TBOPYECKOM M JIPYrMX BHIAX JEATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOM COBMECTHON JIEATEIBHOCTH MPHU BHIMOIHEHUH Y4eOHBIX, TO3HABATENbHbIX 3a/1a4,
BBIITOJIHEHUM XMMUYECKUX OSKCIEPUMEHTOB, CO3JaHUU YUEOHBIX IPOEKTOB, CTPEMIICHUS K
B3aWMOIIOHIMAHHUIO ¥ B3aMMOIIOMOIIM B TIPOIIECCE ATOW y4eOHOW IesITeTbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEIEHUE W TOCTYNKH CBOMX TOBAapUINEH C MO3UIMHM HPAaBCTBEHHBIX M
NPAaBOBBIX HOPM C YUETOM OCO3HAHHS MOCTIEICTBUI MMOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUpPOBO33PEHYECKHE TPEACTABICHUS O BEHNIECTBE M  XUMHYECKOW  PEaKIHy,
COOTBETCTBYIOIIIIE COBPEMEHHOMY YPOBHIO Pa3BUTUSl HAyKM M COCTABISIOUIME OCHOBY JJIS
NOHMMAaHHUS  CYIIHOCTM HaydyHOW KAapTHHBI MHUpa, NPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOAbI, B3aUMOCBA3SIX YellOBeKa C MPUPOJHOM Cpelod, 0 posu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHbIE MOTHBBI, HalpaBIEHHbIE Ha IOJyYeHHE HOBBIX 3HAHUM MO XHMHH,
HEOOXOMUMBIE Ui OOBSCHEHHs HAONIOJaeMbIX MPOIECCOB W SIBICHWUW, IO3HABATEIILHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphl, B TOM YHCJIE HABBIKOB CaMOCTOSTEIbHOM paboThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JIUTEPATypOH, JOCTYITHBIMH TEXHHUECKUMH CpEICTBAMHU
UH(POPMALIMOHHBIX TEXHOJIOT U

WHTEpEC K OOYYCHHWIO M TO3HAHMIO, JIOO03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MTPOSKTHON M HCCIEeI0BATEIbCKON JIEATENILHOCTH, K OCO3HAHHOMY BBIOODPY
HaIpaBJICHHOCTH M YPOBHsI 00yUEHUS B JalIbHEHIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI

OCO3HAHHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3I0POBEIO,
YCTAHOBKM Ha 3[0POBbI 00pa3 JKU3HU, OCO3HAHME IIOCIEACTBUI W HEMPUSTHE BPEIHBIX
MPUBBIYEK (YMOTPEOJICHUST AIKOTOJs, HAPKOTHKOB, KYPEHHsI), HEOOXOAMMOCTH COOIOACHUS
npaBui 0€30MacHOCTH HpU OOpalleHMH ¢ XMMHUYECKHMMH BEUIeCTBaMH B OBITY W peajbHOMN
KHU3HU;

5) TPy10BOT0 BOCIIMTAHUS:

MHTEpPEC K MPAKTUUECKOMY M3yUEHUIO MpoQeccuii U Tpyaa pa3IudHOro pojia, yBaKeHUE K
TPyAy M pe3ylbTaTaM TPYIAOBOM JEATENbHOCTH, B TOM YHCJIE€ Ha OCHOBE NPUMEHEHUS
OpPEeIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBIM BBHIOOP WHIMBUAYAIbHOW TPaeKTOPUU



MPOJODKCHHUST 00pa3oBaHUs C YYETOM IJUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpodecCHOHaIbHOW NEATENbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJalITUPOBATHLCS B IPOPECCHOHATBHON CPE/IE;

6) 9K0JIOrHY€eCKOro BOCIIUTAHHUSI:

IKOJIOTHUYECKH ITIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIIECTBOBAaHUS, MOHUMAHUE IIEHHOCTH 3J0pPOBOro U Oe3omacHoro obpasza *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHYECKOMY 370POBBIO,
OCO3HaHHE LIEHHOCTH COOJIOICHUS MPaBUil O€30MaCHOTO MOBEACHUS IPU paboTe ¢ BellleCTBAMH,
a TaK)Ke B CUTYyalHsIX, YTPOKAOIIKX 3JJ0POBbIO U KU3HU JIOJIEH;

CIIOCOOHOCTH MPHUMEHSTh 3HAHUS, MMOJIydaeMble NpPU H3YYECHUH XUMHH, JJIS PelleHUs
3a71a4, CBA3aHHBIX C OKPYKAIOUIEH PUPOJHON CPENOM, ISl TOBBILIEHUS YPOBHS 3KOJIOTUYECKON
KYJIBTYpPbI, OCO3HAHUS TJI00ATBFHOTO XapakTepa SKOJIOTHYECKUX Mpo0JieM U MyTed WX peleHUs
MOCPEACTBOM METOJOB XMMHH, IKOJIOTHUYECKOTO MBIIIJICHHS, YMEHUS PYKOBOACTBOBATHCA UM B
MI03HABATEJIbHOM, KOMMYHUKATUBHOM U COLMATILHOM MPAaKTHKE.

METANPEAMETHBIE PE3YJIbTATbBI

B cocraBe MerampeaMETHBIX pe3yJIbTaTOB BBIACISIOT 3HAYUMBbIE ISl (POPMHUPOBAHUS
MHPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIINI, TUIOTE3a, (PaKT, CUCTEMA,
MIPOLIECC, IKCIIEPUMEHT U JAPYTOe€.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
peIMeTax | IMO3BOJISIFOT HA OCHOBE 3HAHUH M3 ATHX MPEIMETOB (POPMUPOBATH MPEIICTABICHHUE O
[EJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U yYHUBEpCAIbHbIE y4eOHbIe NEHCTBUS (IIO3HABaTEIbHbIE,
KOMMYHHKATHBHBIC, PETYJSATUBHBIC), KOTOpbIE 00ecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYIIIECTBICHUIO YU€OHOM e TEIbHOCTH.

Ilo3naBaTebHbIE YHHBeEPCAJbHbIE YUeOHbIE 1eHCTBUS

ba3oBble Jiornyeckune 1eHCTBUA:

YMEHHSI HCIOJIB30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS] TPH OCBOCHHM 3HAHUM:
pacKpblBaTh CMBICH XHUMHUYECKUX TMOHATHH (BBIOENATH UX XapaKTepHbIe TMPU3HAKH,
yCTaHaBIUBATh B3aUMOCBSI3b C IPYTUMU MOHSATUSMH), UCIIOIH30BATh MOHATUS JJIsi OOBSICHEHUS
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATH OCHOBAHUS M KPUTEPUU s KIacCHPUKAIIUU
XMMHYECKHUX BEIIECTB U XUMHUYECKUX PEAKIMM, YCTAHABIMBATh NIPUYHMHHO-CIEACTBEHHBIE CBS3H
MEXy 00BEKTaMHU U3YyU€HHUs, CTPOUTH JIOTUYECKUE PAacCyXIeHUs (MHAYKTUBHEIE, IEAYKTUBHBIE,
110 aHAJIOTHH), JIeJaTh BBIBOJIBI M 3aKIIFOUCHHS;

YMEHHE MPUMEHSTHh B Mpollecce MO3HAHMS MOHATHUS (TMPEAMETHbIE U METamnpeIMETHBIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, HUCIIOJIB3yeMble B XUMHUH, MPEOOPA30BBIBATH IIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJ DJIEMEHTA),
XUMUYeckass (opmylia W ypaBHEHHE XHMHYECKOW peakiuu — TpU PEIICHHH YydeOHO-
MO3HABATEJIBHBIX 33/a4, C YYETOM OTUX MOJCIbHBIX IPEACTABICHUN BBIABIATh U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKA H3YYa€MBIX OOBEKTOB — XUMHUYECKHX BEIIECTB H
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHBIE CBSI3U U
MPOTUBOPEYUS B U3YUAEMbIX ITPOIIECCAX U SBJICHUSX.

ba3zoBble ucciieoBare/ibCKue 1eMCTBUA:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAY€CTBE MHCTPYMEHTA MO3HAHUSA, a
Takke B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIIOTE3bl IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYKJICHUM;

MPUOOPETEHUE OMbITa TO IJIAHUPOBAHUIO, OPTaHHM3AIMH M TPOBEIACHHUIO yUYECHHUYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0JaTh 32 X0JIOM IpPOIEcca, CAaMOCTOATEIHHO MPOTHO3UPOBAThH €r0
pe3ynbTaT, (GOpMyIUpoBaTh OOOOIICHHS M BBIBOJABI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
MCCJIEIOBAHMsI, COCTABIIATh OTUET O pOeaHHOM padoTe.

Pabora ¢ nnopmanmeii:

yYMEHHE BBIOMPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH UHPOPMALIMIO PA3IUYHBIX BUOB
1 HOpM IIPECTABICHHUS, TTOYIAEMYIO M3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJSPHAS TUTEpATypa



XUMHUYECKOTO COJEp)KaHUs, CIpaBOYHbIe MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLICHUBATh MIPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHUIO;

YMEHUE IPUMEHSTh Pa3IMYHbIe METOIbl U 3alPOCHI IPH OUCKE U 0TOOpEe MHPOPMALIUU U
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOAMMBIX JIJIsl BBIIIOJIHEHUS YUY€OHBIX U TO3HABATEIbHBIX 33/1a4
OTpeNeIEHHOr0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTHI, OBJIa/IeHuEe KyJIbTypOil aKTUBHOTO MCIIOIb30BAHMS Pa3IMUHbIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMAIbHYIO (HOpPMY TpencTaBICHUS
uH(pOpMallMl ¥ WIUTIOCTPUPOBATH peEIIaeMble 3a/ladydl HECIOXHBIMU CXEMaMH, JuarpaMMamu,
npyrumu popmamu rpaduky U ©X KOMOUHALIUSAMU;

YMEHHE HCMOJIb30BaTh M aHAIM3UPOBATh B Ipollecce Y4eOHON U HccieloBaTebCKON
NEeSITeIbHOCTH HH(POPMALIHMIO O BIMSHUH MPOMBIIUIEHHOCTH, CEIBCKOT0 XO35HCTBA U TPAHCTIOPTa
Ha COCTOSIHHE OKPYXKAroIe MPUPOIHON CPEeIbl.

KoMMyHUKaTHBHbIE YHHBepcaIbHbIe Y4eOHbIe JelcTBUA:

YMEHHsI 3aJaBaTh BOIPOCH (B Xole auanora W (WIM) IUCKYCCHH) IO CYIIECTBY
oOcyxnaemMold Tembl, (HOPMYIHPOBATH CBOM NPEIIOKEHHUS OTHOCHUTEIBFHO BBITIOJHEHUS
peJIOKEHHON 3a1a4H;

YMEHUS TPEACTABIATH MOJyYCHHBIE Pe3yIbTaThl TO3HABATEIBHON NEATEILHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh IMPE3CHTALUI0 PEe3yJIbTaTOB BBINOJIHEHUS XUMHYECKOTrO
JKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JaOOpPAaTOPHON pPaOOTHI MO MCCIIEIOBAHUIO CBOMCTB
BEIIECTB, yUeOHOTO MPOEKTA);

YMEHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIHHON U
HCCJIEIOBATENLCKON NIeATEIbHOCTH NpPU PELICHUH BO3HHUKAIOMIMX MpoOJieM Ha OCHOBE yuéTa
OoOLIMX HMHTEPECOB M COIJIaCOBaHMs NO3UIMI (0OCyXIeHHs, OOMEH MHEHHSMH, «MO3TOBBIE
HITYPMBbI», KOOPJMHAIIU COBMECTHBIX JEHCTBHM, ONpeesIeHne KPUTEPUEB 10 OI[EHKe KauecTBa
BBITIOJITHEHHOU pabOThI U IpyTue).

PeryasitTuBHbIe YHUBepCaJbHbIE y4eOHbIe 1eiicTBHUS:

YMEHHUE CaMOCTOSITENIFHO OTPEACIATh e NesTeIbHOCTH, IIIaHUPOBATh, OCYIIECTBIIATS,
KOHTPOJMPOBAaTh M TPU HEOOXOAWMOCTH KOPPEKTHUPOBATh CBOIO JEATEIBHOCTh, BBIOMpPATh
HaubOonee H(PQEeKTUBHbIE CHOCOOBI pelIeHHs Yy4yeOHbIX M IO3HABaTENIbHBIX  3ajady,
CaMOCTOSITENIbHO COCTABJIATh WM KOPPEKTUPOBATh MPENJIOKEHHBIA AITOPUTM JEHCTBUI MpU
BBIITOJIHEHUH 33/J1aHUH C y4ETOM TMOJydeHHs] HOBBIX 3HAHMH 00 HM3y4aeMbBIX OOBEKTax —
BEIIIECTBAX U PEaKLUsAX, OLIEHUBATh COOTBETCTBUE MOJIYYEHHOIO pe3ysbTaTa 3asBICHHOM LienH,
YMEHHUE HCIOJIb30BaTh U aHATM3UPOBATh KOHTEKCTHI, IPE/JIaraeMbIe B YCIIOBUH 3a/IaHUIA.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mpeaMETHBIX pe3yabTaTOB TIO0 OCBOSHHIO O0S3aTEIBHOTO COJCpIKAHUS,
YCTQHOBJICHHOTO JaHHOM (exnepanbHOW pabouell MporpamMmoi, BBIJIENAIOT: OCBOCHHBIE
0o0ydJaronMMucs Hay4YHbIe 3HAHUS, YMEHHS € CIOCOOBI JEHCTBUM, crnenuduyueckue s
npeaIMeTHOW o0nacTu «XUMHUS», BUIBl JEATEIBHOCTA IO TMOJIYYCHHIO HOBOTO 3HAHUS, €r0
UHTEPIPETAINH, TPEOOPA30BAHNIO U TIPUMEHEHHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYaITUSIX.

K konuy oOyuenust B 8 kJiacce mpeIMeTHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHHU:
pPacKpbIBaTh CMBICIT OCHOBHBIX XMUMHUYECKUX TOHATUN: aTOM, MOJIEKYyNa, XUMHUECKUN DJIEMEHT,
IPOCTOE BEIIECTBO, CJIOXKHOE BEIECTBO, CMECh (OAHOPOJIHAS U HEOJHOPOJIHAS), BAJICHTHOCTD,
OTHOCHTENIbHASI aTOMHAasi M MOJICKYJsIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHas
Macca, MaccoBas 0TS XUMHUYECKOTO JJIEMEHTAa B COCIMHEHHM, MOJSIPHBIA O0BEM, OKCHI,
KHCJIOTa, OCHOBaHHUE, COJb, 3JIEKTPOOTPULIATENBHOCTh, CTENEHb OKUCICHMS, XUMUYecKas
peakiusi, KinaccuuKams peakiuil: peakiuu COCTUHEHUS, PEaKIUU PpaszlIOKEHUs, pPeaKinu
3aMeIIeHMs], peakiiuu 0OMEHa, IK30- U SHIOTCPMHUUECKHUE PEAKIINH, TEIUIOBOU (P(HEKT peakinH,
PO aTOMa, DJEKTPOHHBIA CJIOW aToMa, aTOMHasi OpOUTalb, paANyC aToMa, XUMUYECKas CBSI3b,
NoJIIipHasl U HEMOJspHAs KOBaJeHTHas CBs3b, MOHHAS CBSA3b, MOH, KaTHOH, aHHOH, PacTBOp,
MaccoBasi J10JIs BellecTBa (IPOLEHTHAs KOHIICHTPAIKs) B pacCTBOPE;



WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKHX MOHATUI M MPUMEHSATH 3TU MOHATHUS TPH
OIKCaHUM BEIIECTB U UX NPEBPAIIECHUN;
UCTIOJIb30BAaTh XUMHUECKYI0O CHUMBOJHKY MJIsi COCTaBlICHHS (OpMyN BEIIECTB W ypaBHEHUH
XAMHYECKUX PEAKIIUM;
OIpesieNATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEJUHEHUSX, CTEIIEHb OKUCIIEHUS
3JIEMEHTOB B OMHApHBIX COEAMHEHUSX, IMPUHAMJIECKHOCTh BELIECTB K ONpPENENEHHOMY KIIAcCy
COCMHEHUH 10 GOopMysaM, BU XMMUYECKOHN CBSI3U (KOBAJICHTHAs M MOHHAS) B HEOPTaHUYECKUX
COEJIMHEHUSX;
packpsiBaTh cMmbici [lepuoaunueckoro 3akona Jl. 1. MenaeneeBa: 1eMOHCTPUPOBATh TIOHUMAHUE
NEPUOANYECKON 3aBUCHMOCTH CBOMCTB XMMMUYECKHUX DJJIEMEHTOB OT UX IOJOXKEHUS B
[Tepuonuueckoil cucteme, 3aKOHOB COXPAaHEHHS MacChl BELECTB, IOCTOSIHCTBA COCTAaBA, aTOMHO-
MOJIEKYJISIPHOTO YUEHMsI, 3aKOHAa ABOIaJipo;
ONHUCBHIBATh U XapakTepu3oBaTh TabauuHyro ¢opmy [lepuoanyeckoil cUCTEMbl XMMUYECKHUX
3JIEMEHTOB: pa3JInyaTh MOHATUS «JIaBHAs noArpymnmna (A-rpymmna)» u «rnodousas noarpymnna (b-
TpyIIa)y, Majble 1 0OJbIINe TIEPUO/IbI, COOTHOCUTH 0003HAYEHUS, KOTOPBIE UMEIOTCS B Ta0IHIIe
«[lepuonnueckass cucrema xumuueckux osyemeHToB J[. W. MenzaeneeBa» ¢ UUCIOBBIMU
XapaKTEepUCTUKAMU CTPOEHHSI aTOMOB XMMMUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sA1pa, oliiee
YHCII0 3JICKTPOHOB U paclpeieieHue UX 110 3JEKTPOHHBIM CII0SIM);
KJIaccu(UIMPOBATh XMMHUYECKHE JIE€MEHTHI, HEOPTraHWUYECKHE BEUIECTBA, XUMUYECKUE PEaKIIUU
(110 YUCITy ¥ COCTaBY yYacTBYIOIIUX B PEAKIIUU BEIIECTB, MO TETNIOBOMY dPHEKTY);
XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XMMUYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX KIJIACCOB,
NOATBEPXKJas  ONUCAaHME IMpPUMEpaMHM  MOJEKYJSPHBIX  yYpAaBHEHUM  COOTBETCTBYIOIIMX
XUMHUYECKHX PeaKIuii;
IPOrHO3MPOBaTh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX KayeCTBEHHOIO COCTaBa,
BO3MOYXHOCTH MTPOTEKAHUS XUMUYECKHUX TPEBPALICHUN B Pa3IMUHBIX YCIOBHSIX;
BBIYUCIIATh OTHOCUTENBHYIO MOJIEKYJISPHYIO U MOJIIPHYIO MAacChl BEILIECTB, MAaCCOBYIO JOJIIO
XMMHUYECKOTO 3JIeMEeHTa MO0 (opMyse COeIMHEHMs, MacCOBYIO JOJIO BEIleCTBa B pacTBOpE,
IIPOBOAMTH PAcU€ThI [0 YPABHEHUIO XUMUYECKON PEAKIUH;
IPUMEHATh OCHOBHBIE ONEPAllMK MBICIUTEIHON 1eATEIbHOCTH — aHAJIU3 U CUHTE3, CPaBHEHHE,
00o011eHne, cucTeMaTu3alnio, KJIacCU(PUKalKIO, BbISIBIEHUE MPUYMHHO-CIIEICTBEHHBIX CBS3€H
— JJI M3Yy4YEHUs CBOMCTB BELIECTB M XMMHUYECKHX PEAKIHIl, eCTECTBEHHO-HAayUHbIE METOJIbI
NO3HAaHUS — HaONIo/IeHUe, W3MEpPEeHHe, MOJICIUPOBAHUE, SKCIEPUMEHT (pealbHbld U
MBICJICHHBIN );
CJIeZIOBaTh MpaBWJIaM TOJIb30BaHUS XUMHUECKOW MOCYI0 U J1abopaTOpHBIM 00OPYIOBaHUEM, a
TaKXe MpaBUiIaM OOpalleHHsI C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKLUSMH IO BBIIIOJIHEHHUIO
71a00paTOPHBIX XUMHYECKHX OIBITOB MO IMOJIYYEHHUIO M COOMpPAHUIO ra3000pa3HbIX BEIIECTB
(Bomoposa M KHUCIOpPOJA), NMPUTOTOBJICHUIO PACTBOPOB C ONpEeAeNEéHHOM MaccoBOM joiieit
pacTBOPEHHOIO BEUIECTBa, IUIAHUPOBATh W TMPOBOJUTH XHWMHUYECKHE OKCIIEPUMEHTHI IO
pacrno3HaBaHMIO pPAcTBOPOB INEJIOYEH U KHUCIOT C IIOMOIIBI0 HHJIUKATOPOB (JaKMyc,
beHondTanen, METHIOPAaHXK U IPYTHe).

K xonuy oOyuenus B 9 kJjacce mpeIMETHBIE pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:
PaCKpBIBaTh CMBICT OCHOBHBIX XMMHMYECKHX MOHATHIH: XUMHUYECKUH 3JIEMEHT, aTOM, MOJIEeKyJa,
WOH, KaTHOH, aHHUOH, TIPOCTOE  BELIECTBO, CIOKHOE  BELIECTBO,  BAJEHTHOCTD,
3JIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKHCICHMs, XHMHUYECKas peaklus, XUMHUYecKas CBs3b,
TETIOBON 3PQEKT peakiu, MOJb, MOJISIPHBIM 00BEM, PacTBOp, IIAEKTPOIUTHI, HEANEKTPOIUTHI,
JIEKTPOJIUTHYECKAs TUCCOLMALMA, PEAaKIMM HOHHOTO OOMEHa, KaTajlu3aTop, XUMHYECKOe
paBHOBecHE, OOpaTHUMble U HEOOpaTHMbIe pPEaKLUH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
pPEaKIMK, OKHUCIUTENb, BOCCTAHOBUTENb, OKHCICHHME M BOCCTAaHOBJIEHUE, aJUIOTPOINMI,
aM(pOTEpHOCTh, XUMHUYECKasi CBA3b (KOBaJCHTHAs, MOHHAs, METAUINYECKas ), KpUCTAJUINUECKast



pemérka, KOPpO3UsS METaVIOB, CIUIABbl, CKOPOCTh XHUMHYECKOW pEeakluH, MpeaeabHO
nonyctumas konueHtpanus [1JIK Bemectna;

WITIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKHX MOHATUI M MPUMEHSATH 3TU MOHATHUS TPH
OINKCAaHHUHM BEIIECTB U UX MIPEBPAILECHU;

UCTIOJIb30BaTh XUMHUECKYIO CHUMBOJIMKY MJJISi COCTaBiICHHS (OpMyN BEIIECTB W ypaBHEHUH
XUMHYECKUX PEAKIUM;

ONpeseNATh BAJEHTHOCTh U CTEMEHb OKUCIEHUS XMMUYECKHX JJIEMEHTOB B COEIMHEHMSX
Pa3IMYHOIO COCTaBa, MPUHAUICKHOCTh BELIECTB K OMNPEAEIEHHOMY KJIAacCy COEJUHEHUH II0
dopmynaM, BUJ XUMHYECKON CBA3H (KOBaJCHTHAs!, HOHHAsI, METAJIMYECKasi) B HEOPraHUIECKUX
COEIMHEHUSX, 3apsi/l MOHA [0 XUMHUYECKOW (opMmyie, Xxapakrep cpelbl B BOJHBIX PacTBOPAxX
HEOPraHWYECKUX COCAUHEHMM, TUIl KPUCTAIIMYECKOM PEIIETKH KOHKPETHOIO BEILIECTBA;
packpeiBath cMbich [lepuoanueckoro 3akona J[. WM. MenneneeBa M JA€MOHCTPUPOBATH €O
IIOHMMaHME: OIUCBIBaTh U XapaKTepu3oBaTh TaOiuuHyro (opmy Ilepuoanueckoil cucrembl
XUMHYECKHX JJIEMEHTOB: pa3jinyaTh MOHATHS «TJIaBHAs moArpynna (A-rpymma)» u «oOoyHast
noarpynna (b-rpynma)», manele u OoJblIMe HNEpUOJbI, COOTHOCHTH O0003HAUYEHUS, KOTOpHIE
UMEIOTCS B IMEPUOJNYECKOM TabiuIe, ¢ YMCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsj sA1pa, oOliee YUCIO JIEKTPOHOB U pacHpeesieHne uxX
10 3JIEKTPOHHBIM CJI0SIM), OOBSACHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB JIEMEHTOB
U UX COCIUHEHUH B IpeJesiaX MajblX MEepPHOAOB U IJIaBHBIX MOATPYMI ¢ YYETOM CTPOCHUS HUX
aTOMOB;

KJaccu(puIUpoOBaTh XMMUYECKHE 3JIEMEHThI, HEOPraHUYECKHE BELIECTBA, XUMUYECKUE PEaKLIUU
(Mo 4YMcay M COCTaBy Y4yacTBYIOUIMX B PpEakLUUU BELIECTB, IO TemIoBoMy 3¢¢ekry, Mo
M3MEHEHUIO CTENIEHEW OKHCIEHUSI XUMUYECKHUX JIEMEHTOB);

XapakTepu3oBaTh (OMHUCHIBATh) OOIIME U crHenu(pUYEecKHe XUMHUYECKHE CBOMCTBa MPOCTHIX U
CJIO’KHBIX BEIECTB, MOATBEPKIasi ONMMCAHUE TPUMEPAMU MOJIEKYJIIPHBIX U MOHHBIX ypaBHEHUH
COOTBETCTBYIOINX XHMUYECKUX PEaKITHIA;

COCTaBJIATh YPaBHEHHUS MIEKTPOIUTUUECKOMN IUCCOLMAIMU KUCIIOT, LIeJIoueil U coliel, MoJIHbIe U
COKpAIllEHHbIE YpAaBHEHMs peaklil HOHHOrOo OOMEeHa, YpaBHEHUS PEeaKLUMH, MOATBEPKIAIOIINX
CYIIIECTBOBaHHE F€HETUUECKOM CBSI3U MEX/1y BEIIECTBAMU PA3JIMYHBIX KJIACCOB;

PaCKpBIBATh CYITHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIMH MOCPEICTBOM COCTABICHUS
AIIEKTPOHHOIO OajlaHCca 3TUX PeaKIINii;

IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOCHHUS, BOZMOXKHOCTH MPOTEKAHUS
XUMHUYECKHX MPEBPALICHUN B Pa3IMUHBIX YCIOBHSIX;

BBIUHCIISTH OTHOCUTEJBHYIO MOJIEKYJSIPHYIO M MOJISPHYIO MAaccChl BEIIECTB, MAacCOBYIO JIOJIIO
XUMHUYECKOTO 3JIEMEHTa MO (QopMyse COEIMHEHHs, MAcCOBYIO JOJIO BEIIeCTBa B PacTBOpPE,
IPOBOJUTH PACUYETHI 110 YPABHEHUIO XUMUYECKOM PEeaKIInu;

coOiroAaTh MpaBujia MOJb30BaHUS XUMHUYECKON MOCYI0M M J1ab0paTOpHbIM 000py/lOBaHUEM, a
Tak)Ke MpaBuiia 00pallleHus C BELIECTBAMH B COOTBETCTBHUH C MHCTPYKIMSMH IO BBIOJHEHUIO
7a00paTOPHBIX XMMHUYECKHUX OMNBITOB IO IOJYYEHHIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa U yTIeKuciIoro rasa);

IOPOBOJIUTH pPEAKLUH, TMOATBEPXKIAIOIINE KAYeCTBEHHBIH COCTaB pa3UYHBIX BEIIECTB:
pacrio3HaBaTh OIBITHBIM MyTEM XJIOpUI-, OpoMui-, HOAMI-, KapOoHat-, docdar-, cuimkar-,
cynbdar-, THAPOKCHI-HOHBI, KATHOHBI aMMOHMS ¥ HMOHBl HM3YYCHHBIX  METAJJIOB,
NPUCYTCTBYIOILINE B BOJHBIX PaCTBOPAX HEOPIraHWYECKHUX BEILECTB;

IPUMEHATh OCHOBHBIE ONEpallMy MBICIUTEILHON JI€ATEIbHOCTH — aHAJIU3 U CUHTE3, CPaBHEHHE,
0000111eHNe, CUCTEMATU3aINIO0, BBIBICHNUE MPUYNHHO-CIEJCTBEHHBIX CBS3€l — I U3y4CHMs
CBOWCTB BEIIECTB M XUMHUECKUX PpEaKIUil, €CTECTBEHHO-HAayYyHbIC METOJbl IO3HAHUA —
HaOII0ZICHUE, U3MEPEHUE, MOJICTTUPOBAHUE, DKCIIEPUMEHT (peabHbIN U MBICJICHHBIH ).



TEMATHYECKOE INTAHUPOBAHHUE
8 KVIACC

Nen/m | HaummeHoBaHHe pa3esioB H TeM MPOTrPpaMMbI

KoaunyecTBO yacoB

DyekTpOoHHBIE (M (POBDBIE)

Bceero KonTpoabHbie IpakTuyeckue  00pasoBaTebHBIE PECYPCHI
padoTsI padoTsI
Paznea 1. [lepBonayanbHble XUMHYECKHE TIOHATHS
11 Xumusi — BakHas 0071aCTh €CTECTBO3HAHUS U 5 2 Bu6mmoreka LIOK
' MPAKTHYECKON JISSITEIbHOCTH YeJIOBEKa https://m.edso00.ru/7f41837c
bubmunorexa LIOK
1.2 BemecTBa 1 XuMHYeCKHE PEaKITUH 15 1 https://m.eds00.ru/7f41837¢
Hroro no pazaeny 20
Paznen 2. Baxnelinmue npeacTaBuTeIM HEOPTaHUYECKUX BEIeCTB
bubmunorexa [LIOK
2.1 Boznyx. Kucnopon. Ionsatue 06 okcumax 6 https://m.eds00.ru/7f41837¢
bubmunorexa LIOK
2.2 Bogopon.llonsTie 0 KUCIOTax u COMIX 8 1 https://m.eds00.ru/7f41837¢
Bbubmunoreka [LIOK
2.3 Bopa. Pacteopsl. [ToHsTHE 00 OCHOBaHUAX 5 1 1 https://m.eds00.ru/7f41837¢
. butmmoreka [IOK
2.4 OCHOBHBI€ KJIACChl HEOPTaHUYECKUX COETMHEHUH 11 1 1 https://m.eds00.ru/7f41837¢
Hroro mo paznemy 30

Pasnea 3. Ilepuoanyecknii 3axkon u Ilepnoguyeckast cucreMa xumudeckux djiemMeHToB JI. M. MengeineeBa. CTpoeHune aToMoB. XHMH4YeCKas CBA3b.

OKHCIUTEIBLHO-BOCCTAHOBUTEILHBIE PEAKIIUN
[Tepunonnueckuii 3axkoH u [lepuoanueckas cucrema

3.1 xumudeckux 3eMeHToB J[. Y. MenneneeBa. Ctpoenue 7 ﬁggi%’;zzi(iﬂﬁﬂ £41837¢
aToma
32 Xumuueckas cBs3b. OKHUCIUTEILHO-BOCCTAHOBUTEIIbHBIC 8 1 bu6mmoreka IJOK
peakiuu https://m.edsoo.ru/7f41837¢c
butmmoreka [IOK
Hroro mo pasneny 15 https://m.edS(I)lo.ru/7f41837c
Pe3epBHOE Bpems 3 bubamorexa LOK
https://m.edso0.ru/7f41837c
OBUIEE KOJIMYECTBO HACOB I10 [TIPOTPAMME 68 4 5
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9 KJIACC

Ne KoanuecTBo yacoB
u/n HaunMeHoBaHue pa3jeiioB U TeM NPOIrpaMMbl Konrpoasmbie | TpaxTieckue JuiekTpoHHBbIEe (1 (pOoBLIE)
Bcero o0pa3oBaTeJibHBIE Pecypchl
padoThI padoThI
Paznen 1. BemecTBo M XMMHUYeCKHE PeaKIIUM
11 [loBTOpeHue u yriydiaeHrne 3HaHUI OCHOBHBIX Pa3JesioB Kypca 8 Kiacca 5 1 BH6JI,HOTeKa LOK
https://m.edso0.ru/7f41a636
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX PEaKIUi 4 BH6JI,HOTeKa LOK
https://m.edsoo0.ru/7f41a636
1.3 DNEKTPONUTHIECKAs TUCCOIUANNSL. X UMHUIECKHE PEaKIUU B paCTBOpPax 8 1 1 Eﬁﬁﬁ;ﬁ&ﬁﬁﬂ 412636
Hroro no pazneny 17
Pazpnen 2. HemeTasibl 4 MX COeIMHEHUSI
21 OO01mmas XxapakTepruCcTHKa XUMUIeCKHuX 31eMeHTOB VIIA-rpynmsL. 4 1 bubmmorexa [IOK
["anmoreHs! https://m.edsoo.ru/7f41a636
29 O01mmas xapakTeprucTHKa XUMUIecKux 3eMeHToB VIA-rpymel. Cepa u 6 bubmmorexa [IOK
e¢ CoeJMHEeHUS https://m.edsoo0.ru/7f41a636
23 OO6mras xapaKTepUCTHKA XUMHIECKHUX AIEMEHTOB V A-Tpynmbl. A30T, 7 1 Bubnunoreka [IOK
(hochop 1 UX COeTMHEHS https://m.edso0.ru/7f41a636
24 OO6mras xapaKTepUCTHKA XUMHUIECKHUX AIeMEHTOB |V A-Tpymmbl. 8 1 2 Bubnunoreka [IOK
Yrnepon v KpeMHUH U UX COSTUHCHHUS https://m.edsoo.ru/7f41a636
Hroro o pasneny 25
Pa3nen 3. Merasjibl M UX COeTUHEHHST
. Bubmorexa [JOK
3.1 Obmue CBOACTBA MCTAIIOB 4 https://m.edscl)]é).ru/7f41a636
3.2 Baxkueiimme MeTamisl M UX COEIUHEHUS 16 1 2 Eggg%?}iﬁi&?ﬁﬂ 412636
HWroro o pazneny 20
Paznen 4. Xumus 4 oOKpyskaonias cpeaa
41 BemectBa 1 Matepuaibl B )KU3HU YEJIOBEKA 3
Hroro o pasneny 3
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
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IHOYPOYHOE IINTAHUPOBAHHUE
8 KVIACC

No KosanyectBo 4yacos Mara DJIeKTpOHHbIe HUu(pOBbIE
u/n Tema ypoka Beero Konrpoubusie Ilpakruyeckue A — oOpaszoBaTe/bHbIE
padoTbI padoThbI pecypcnl
1 [Ipenmer xumuu. Poiap XuMUM B KU3HU 1 bu6nuoreka [IOK
yenoBeka. Tena u BeriecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTHe 0 METO/IAX TIO3HAHUS B XUMUHU 1 bubsmorexa [IOK
https://m.edsoo.ru/ff0d227e
[TpakTuueckas paborta Ne 1 «IIpaBuna
3 paboThI B 1a00OpaTOpUH U IPUEMBI 1 1 bubmmoreka [JOK
obparieHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
4 YucTtele BemecTBa U cMecd. Crroco0bl 1 bu6nmnorexa LIOK
paszencHus cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas Tta No 2 «P HHA
5 caf:ceﬁ (Ij; r?pﬂrlzjg:e E(I)IJ{T/ICTIE;I ?Ig(iii:)eeHHi)ﬁ 1 1 bubmorexa LHOK
https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmoteka IIOK
6 ATOMBI 1 MOIIRKY bl . https://m.edsoo.ru/ff0d2a6c
v XUMUYECKUE dTIEMEHTHI. 3HAKHU (CUMBOJIBI) 1 bubnmnorexa [JOK
XUMHYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThlie U ClIOXKHBIE BEIIECTBA 1 bubmiorexa LIOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d2d50
10 Xowconan Gopwyae. Barenmmoems arowos 1 Bubmiorerca LIOK
) https://m.edsoo.ru/ff0d2eae
XUMHUYECKHX DJIEMEHTOB
11 OTHocUTENbHAs aTOMHAs Macca. 1 bubnuoreka [{OK
OTHOCHUTEbHAS MOJICKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c
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12 MaccoBast 101 XUMHYECKOTr0 DJIEMEHTA B bub6nmoreka [IOK
COCIMHECHUH https://m.edsoo.ru/ff0d350c

13 Komnuecto Bemectsa. Mois. MossipHas Bu6mumotexa [JOK
macca https://m.edsoo.ru/ff0d5230

14 ®Ou3nvecKue U XUMAYECKHUE SIBICHUS. bu6nmoreka [IOK
XuMHYecKasi peaKius https://m.edsoo.ru/ff0d37fa

15 [Ipu3Haku U yciaoBUsI IPOTEKAHUS Bu6muotexa [JOK
XUMHYECKUX PEaKIuii https://m.edsoo.ru/ff0d3al6

16 3aKOH COXpaHEHMs MaCChl BEILIECTB. bu6nmorexa LIOK
XUMHUYECKUE YPAaBHCHUS https://m.edsoo.ru/ff0d3b88

17 BrrumciieHus KoJimuecTBa, MacChl BEIICCTBA bu6nmorexa LIOK
10 YPaBHEHHSM XUMHUYECKHUX PEAKIIUI https://m.edsoo.ru/ff0d5708
Kiaccupukanuss XMMHUYECKHX peaKIIHid

18 (coemuHeHus, pa3IoKCHHS, 3aMEIICHUS, ll’?tptlgg'l;l/(r)]:eelijasc]i)orﬁlffo 43f34
obmeHa) — '

M. B. JIoMOHOCOB — y4€HBIN- Bubnmorexa [JOK

19 sHIMKIoneaucT. O0o0ImeHne u hitps://m.edsoo.ru/ff0d40c4
cucTeMaTu3alus 3HaHu — )

20 KonTtponbHnas padora Nel no Teme bubmmnoreka HOK
«BelecTBa 1 XUMUYECKUE PEAKITUI https://m.edsoo.ru/ff0d4290
Bo3ayx — cMmech razos. CoctaB Bo3ayxa. BuGnmorexa [[OK

21 Kucnopon — snemMeHT u mpocToe BEMIECTBO. hitps://m.edsoo.ru/ff0d448e
O30H — '
dusnueckue U XMMUYECKHE CBOMCTBA Bubsorexa [IOK

22 KHUCTIOopo/ia (peakluy OKUCIICHUS, TOPEHHUE). hitps://m.edsoo.ru/ff0d4614
IToustue 06 okcumax — :

23| mabopaopimt n mpo—_” Bummorerca LIOK

paTop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucaopoa
TenoBoit 3 pexT XuMUIeCcKon peaxiii, Buborexa [IOK
24 MOHSITHE O TEPMOXUMHYECKOM ypaBHEHUH,

OK30- U SOHAOTCPMHUUCCKUX PCAKIUAX

https://m.edsoo.ru/ff0d4790
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TorumBo (HedTh, yroiab U METaH).

bu6nmoreka [IOK

25 | 3arpsi3HEHUE BO3/1yXa, CIOCOOBI €T https://m.edsoo.ru/ffod4cda
MIPEAOTBPALEHUS
(4]
36| lompeonms n robmpanne meopom bumorera LIOK
. ’ https://m.edsoo.ru/ff0d4ae2
H3YYEHUE €TO CBOHCTBY
27 Bonopoa — 35eMeHT 1 pocToe BEIEeCTBO. bu6nuoreka [IOK
Haxoxenue B mpupo/ie https://m.edsoo.ru/ff0d4dd0
o8 dusnyeckre U XUMUYECKIE CBOMCTBA bubnunoreka LIOK
Bojopoa. [IpuMeHeHre Bogopoa https://m.edsoo.ru/ff0d4dd0
29  TloHsTHE O KHCIIOTaX M COJISX bubmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CniocoOsbI moy4eHus BOAOPOIa B bu6nunorexa LIOK
nJaboparopuu https://m.edsoo.ru/ff0d4dd0
IIpakTnueckas Tta Ne 4 o Tem
31 «ﬁznyqe:l:dean E?)gglngﬂe Bo(;ogofla buGnuorexa LIOK
. ’ https://m.edsoo.ru/ff0d4f42
W3YyYEHUE €r0 CBONCTBY»
. N bubmuorexka [IOK
32  MonspHslit 006EM Ta30B. 3aK0H ABOTaIpoO hitps://m.edsoo.ru/ffod542e
e B LOK
N https://m.edsoo.ru/ff0d55a0
BEIIIeCTBA UITH 00BbEMY
I R B LOK
. https://m.edsoo.ru/ff0d5708
OTHOIIICHUM ra30B
35 ®du3nvecKue U XUMUYECKUE CBOMCTBA BOIBI bubmmorexa IOK
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [Tonsitue 00 bubmuoreka [{OK
UHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBopurens. HacelmeHHbIe 1 Buborexa [IOK
37 HEHACBIIIEHHbIE pacTBOPbl. MaccoBas 10ms

BEIIIECTBA B PACTBOPE

https://m.edsoo.ru/ff0d5b40
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[TpakTrueckas padora Ne 5 mo Teme
«IIpuroroBieHue pacTBOpPOB ¢

bubnunoreka LIOK

38 oIpeeIéHHOM MacCOBOM A0Iei https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEILIECTBA
39 KonTtponsnast padora Ne2 o reme Bu6muoteka [JOK
«Kucnopoza. Bogopoa. Boma» https://m.edsoo.ru/ff0d6342
40 OKcuapl: COCTaB, KiIaccudUKaIus, bu6nuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
o | R n o e BuGaionsa LOK
’ https://m.edsoo.ru/ff0d664e
OKCHIOB
42 OcHoBaHuUs: COCTaB, KJIacCU(PUKALIHS, bubnunoreka LIOK
HOMECHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [lonyuyenue u XxuMuyeckue cBOWCTBa Bbu6mmotreka [JOK
OCHOBaHHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kitaccudukanms, bu6nmnorexa LIOK
HOMECHKJIATypa https://m.edsoo.ru/ff0dfee2
45  llomydeHue U XUMHUYECKHE CBOWCTBA KUCIIOT bubmorexa LHOK
https://m.edsoo.ru/ffOdfee2
16 Conu (cpenHue): HOMEHKIATypa, COCOObI bubnmnorexa [JOK
HOJTYYSHHSI, XAMUYIECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTuueckas padbora Ne 6. Pemenue
47 9KCIIEPUMEHTANBHBIX 3a7a4 10 TeEME bu6nunorexa LIOK
«OCHOBHBIE KJIACCHI HEOPTrAaHUMYCCKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUID)
48 ['eneTnyeckas cBsI3b MEXAY KlaccaMu bu6muoreka [JOK
HEOPTaHMYECKUX COSAMHEHUN https://m.edso0.ru/00ad9a50
49 O00011IeHNE U CUCTEMATU3ALIUS 3HAHUN Bubmorexa OK
https://m.edsoo.ru/00ad9cb?2
'I'<OHTp0J'II>Ha$I pabota Ne3 o Teme Butmiorexa [[OK
50 OcHOBHBIE KJIacChl HEOPTaHUYECKUX

coequHeHuin"

https://m.edsoo.ru/00ad9ela
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[IepBble NOMBITKU KJIACCH(PUKALUU

51 | xummueckux 3nemMeHTOB. [ToHsTHE O rpynIax bubmorexa LOK
' https://m.edsoo.ru/00ad9ffa
CXOJIHBIX 2JIEMEHTOB
52| cneren mmmnconns sncuermon LML BuGmiotera LIOK
T https://m.edsoo.ru/00ada52¢
Meunpeneena
53 [Iepuonsl, rpynmel, NOATPYIIIILI bubmorexa LIOK
’ ’ https://m.edsoo.ru/00ada52¢
54 Crtpoenue atomoB. COoCTaB aTOMHBIX SIZIEP. bubmmoreka [JOK
H30TO115I https://m.edsoo.ru/00ada342
5 | Soiceme st ootk stowcs B 10K
T https://m.edsoo.ru/00ada6bc
MenneneeBa
XapakTeprucTuKa XHMHIECKOTO DJEMEHTA 110 Bubnmorexa [IOK
56 ero nosiokeHuro B [lepuoaudeckoit cucreme )
https://m.edsoo.ru/00ada824
. . MenneneeBa
3nauenue [lepuoandeckoro 3akoHa st
57 pa3BUTHUA HAyKU U npaktuku. /1. 1. bubmuoreka [IOK
MeHeneeB — yu€Hblii, Tieqaror u https://m.edsoo.ru/00ada96e
rpaKTaHUH
58| wmicorsnt sncmestron) Boeposeniickas Buawoterca LIOK
https://m.edsoo.ru/00adaab8
poBepoyHas paboTta
59 I/IOHHaSI XUMHUYCCKaAsA CBA3b BI/I6HI/IOTCK3. HOK
https://m.edsoo.ru/00adac34
60 KoBaneHTHast mossipHasi XUMAYECKas CBSI3b bubmmorexa TTOK
https://m.edsoo.ru/00adaab8
61 KoBasieHTHas1 HEMOAspHAs XMMUYECKas CBA3b bubmorexa LIOK
https://m.edsoo.ru/00adaab9
62 CreneHb OKHCICHUS buGmuorexa [IOK
https://m.edsoo.ru/00adae28
63 | OKHCITUTEIIEHO-BOCCTAaHOBHTEIHHBIC bu6mmoreka [JOK



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28

peakinuu https://m.edsoo.ru/00adb076
64  OxucauTeau U BOCCTAHOBHUTEIIH 1 ﬁgggﬁ;;ii&lor{f/ma db076
65 KonTtponsHast padora Ne4 o reme 1 Bu6muoteka [JOK

«Ctpoenue aroma. XMMHUYECKast CBA3b) https://m.edsoo.ru/00adb486
66 PesepBHbIil ypok. O0001ICHHE U 1 bubmuorexa [IOK

cUCTEeMaTH3allus 3HAHUI https://m.edsoo.ru/00adb33c
67 Peseprublit ypok. O6o0mieHne 1 1 Bbu6muotexa [JOK

CHCTEMATU3ALMS 3HAHUI https://m.edsoo.ru/00ad9ch?2
68 Peseprublit ypok. O600IIeHNE U 1 Bu6mmoreka [JOK

CHCTEMATU3ALMS 3HAHUN https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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9 KJIACC

KoauuyecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Tema ypoka K I HAata o0pa3oBaTe/ibHbIE
/i yp Beero OHTpoILHbIE  TIpaKTHdecKne | \oyyoyyg p
padoThI padoThI pecypcbl
IIepnonnueckuit 3akoH. Ilepuonnuecka
1 CI/I(?TIZMI:J.H;II/IMI/II/‘III/éCKI/IX}(I)J'ICMIe)IIjIITg;I I/{:[ 141 ’ 1 bubmorexa LIOK
T https://m.edsoo.ru/00adb59e
Meneneena
3aKOHOMEPHOC 3MEHe CBOIiC
2 Xul;niehgxﬁi 3J1T;{M]?31?T(1;; Ir{IeHIJ;IIIjIX]?r EXTB 1 bubmorexa HOK
PBRIX TP https://m.eds00.ru/00adb6b6
MIEPHOJIOB
Knaccudukanus 1 HOMEHKIATypa Bu6mmoteka [JOK

3 1 )

HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Buabl XUMHUYECKOH CBSI3U U THUIIBI bubnunoreka LIOK

4 N 1 )

KPUCTAUTHIECKHUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel mo teme

5 «IToBTOpeHue u yriyoneHue 3HaHu 1 1
OCHOBHBIX Pa3/eJIOB Kypca 8 Kiacca»

Knaccuukanus XuMU4ecKkux peakiui no bubmuoreka [IOK

6 1 .
pa3IUYHBIM MIPH3HAKAM https://m.edsoo.ru/00adbcb0
ITo € 0 CKOpOC €CKOH

7 eaiﬂjln HOI:MI;HeTg :;AT(E“ZHIFLDP(I u 1 bubmorexa HOK
DCARHH. https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIUSIX
[TonsiTHE 0 XUMHYECKOM PAaBHOBECHH.

8 @akTOpBI, BIUAIOIIKNE HA CKOPOCTh 1 bubmuoreka [IOK
XMUMHUYECKON PEaKIiu U TIOJI0KEHHE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PaBHOBECHUS
OKHCITUTENTbHO-BOCCTAHOBUTEIbHBIC but6mmoreka [IOK

9 1 )
peakuuu https://m.edsoo.ru/00adcade

10 Teopus 371EKTPOIUTUYECKON JUCCOLMALINH. 1 bubmuoteka [IOK
CwibHbIC U cl1a0bIe 3TEKTPOIUTHI https://m.edsoo.ru/00adcd68

11 HoHHbIe ypaBHEHHUsI peakui 1 bubmuoreka [JOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
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https://m.edsoo.ru/00add448

XUMHUYECKHE CBOMCTBA KUCIOT U

bub6nmoreka [IOK

12 OCHOBaHHH B CBETE NPE/ICTABICHHUI 00 hitps://m.eds0o.ru/00add5d8
AIEKTPOJUTUYECKON JUCCOIHAITIHI
13 mpercrammen o6 srexmpon e buGmiorexa IOK
pea p https://m.edsoo.ru/00add8b2
JUCCOTTHAITUT
14 [TonsiTue o runponuse conen bubmorexa LOK
AP https://m.edso0.ru/00add9d4
. bubnuorexa [JOK
15 O00011IeHIE U CUCTEMATH3aIUs 3HAHUI hitps://m.eds00.ru/00addd12
16 [IpaxTuueckas padora Ne 1. «Pemenue Bbu6moteka [JOK
OKCIEPUMEHTAIBHBIX 331249 https://m.edsoo.ru/00addbfa
17 Onermpomtmiscers wecomas Bubmmarexa [IOK
P o LUATIHA. https://m.edsoo.ru/00addecO
XHUMHYECKHE PEAKIIUU B PACTBOPAX)»
18 OO01as xapakTeprCTHKA TaJIOreHOB. bubnmnorexa [JOK
XMMHYECKHe CBOWCTBA HAa IPUMEpPE XJIopa https://m.edsoo.ru/00addfe2
o | TommmeseporCovean st B 10K
» MOy HCHHUE, https://m.edso0.ru/00ade104
MIPUMCHCHUE
20 lonyene cammo crons, e Bu6aorexa LIOK
L oIy > 3YH https://m.edsoo.ru/00ade348
e€ CBOHCTB»
|t o s o BuGaioress LOK
DEAIH, g p s https://m.edsoo.ru/00ade488
H30BITKE
29 OOm1as xapakTepucTika 31eMeHToB VIA- bubmuoteka [IOK
TPYIIIBI https://m.edsoo.ru/00ade64a
AnnorpomnHsie MOJII/I(l)I/'I.KaHI/II/I CepEI. Buborexa [IOK
23 Haxoxpaenue cepbl U €€ coeTMHEeHUN B

pupoje. XMMHYECKHE CBOWCTBA CEPhI

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



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/00addec0
https://m.edsoo.ru/00addfe2
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CepoBonopo, ctpoenue, pu3nueckue u

bub6nmoreka [IOK

24 XUMHYECKHE CBOICTBA https://m.edsoo.ru/00ade802
KCHJIbI CEPBHI. Hasi KUCJIOT
25 gngngec;flre) u )S/I?\E)H‘?CCKHCCHSB(?I;ICTBa bubmorexa HOK
’ https://m.edsoo.ru/00adea28
MIPUMCHEHUE
XUMHUYECKUE PEaKIINH, JICKAIINE B OCHOBE
e | MmO e o B LOK
' . https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPY’KAIOIIEH Cpeibl
COCTUHEHUSMH CEPBI

27 Brrunciaenne MmaccoBoil 10K BEIXOAA bubnunoreka LIOK
MPOJIyKTa PeaKiuu https://m.edso0.ru/00adec8a
OO61mas xapakTepucTuka 31eMeHToB VA-
rpynnsl. A30T, pacipocTpaHEHHE B Bu6moteka [JOK

28 .
npupoje, GU3NYeCKre U XUMHUYCCKHIE https://m.edsoo.ru/00adeea6
CBOICTBA

29 AMMUak, ero Gu3NYECKue 1 XUMUIECKHE bu6nunorexa LIOK
CBOMCTBA, MOJYYCHUE U MPHMEHCHUE https://m.edsoo.ru/00adf004
IIpakTuyeckas Ta Ne 3 o Tem

30 «IPI?)JIyqef{(I:/IeaaI\E;SIZKz J\Irxlsifqe(:-mz eio brbmmorexa LIOK

N ’ https://m.edsoo.ru/00adf180
CBOMCTB»

31 A30THAas KuCoTa, €€ (pru3ndecKue u bubmmnoreka HOK
XHUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN

32 aMMOHHMS B KAYECTBE MUHEPAIbHbBIX bubmuoreka [IOK
ynoopenuit. XuMuueckoe 3arpsisHeHHe https://m.edsoo.ru/00adf518
OKpY KaloIel Cpebl COeTMHEHUSIMU a30Ta

33 igfggﬁﬁnggfn(gfg CI)(I?IE:H(I:Q:II;IHe " bubmmorexa LIOK

N https://m.edsoo.ru/00adf68a
XUMHYCCKHE CBOMCTBA, MTOJIYICHUE
34 Hcnonb3oBanue GochaToB B KaueCcTBE bubmuoteka [IOK

MUHEpaJIbHBIX yI1o0OpeHuil. 3arpsi3HeHue

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



https://m.edsoo.ru/00ade802
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MIPUPOJTHOM cpenbl hochaTaMu

Yrnepon, pacnpocTpaHeHue B IpUpo/IE,

bub6numoreka [IOK

3 du3rUecKre 1 XMMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcupel yriaepona, ux pusnveckue u
36 XUMHYECKHE CBOMCTBA. DKOJIOTHUCCKHUE bu6nmoreka [IOK
npo0JIeMBbl, CBS3aHHBIC C OKCHIOM https://m.edsoo.ru/00adfebe
yriaepona (1V)
37 VYronbHast KUCIOTA U €€ CONn bubmorexa LIOK
https://m.edsoo.ru/00ae006¢
o
B Tonyenc yinesnororo rasa, Bufimorexa LIOK
i " https://m.edsoo.ru/00ae027e
KauecTBeHHas peaknus Ha KapOOHAT-HOH
30 oprammaecrin nenteersax K o Bufmsorerca LIOK
https://m.edsoo.ru/00ae054¢
COEIMHEHUSIX yriepo/ia
40 KpemHuwuii u ero coequHeHus Bubmuorexa LIOK
https://m.edso0.ru/00ae080a
[IpakTuueckas padora Ne 5. Pemenue
41 AKCIIEPUMEHTATBHBIX 3a7a4 110 TeMe bubnmnorexa [JOK
«BaxkHeine HeMeTauTbl U UX https://m.edsoo.ru/00ae0bf2
COETTUHEHUS»
2 Banmeinime reveraumn Bumorexa LIOK
https://m.edsoo.ru/00ae0el8
COETTUHEHUS»
OO01mas xapakTepuCTHKa XUMUIECKUX
3JIEMEHTOB — METAJNIOB. MeTtajuinueckas bubnuotexa [JOK
43 .
CBSI3b U METAJIIMUECKAs KpUCTAJUTMYECKast https://m.edsoo.ru/00ae103e
pemrérka. GU3nYECKre CBOMCTBA METAJIIIOB
M Dnextpoxmee pun manpcHi Bubmiorerca LIOK
https://m.edso0.ru/00ae1156
METaJJIOB
45 Oo6mue cnocoObl MOTYYeHHS] METAJLIOB. bubnmnoreka [JOK
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https://m.edsoo.ru/00ae006c
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CmutaBel. Berauciienus 1o YPaBHCHHAM
XHUMHUYCCKUX peaKHHﬁ, €CJIM OAMH U3
pPEArcHTOB COACPIKUT IIPUMECHU

https://m.edso0.ru/00ae1156

46 [TonsATHE O KOPPO3UM METAJLIOB BH6H_HOTeKa HOK
https://m.edsoo.ru/00ael1278
bubnuorexa [JOK

47 [lenourpie MeTan bl https://m.edsg).ru/Oan14b2

48 OKcubl ¥ THAPOKCUIBI HATPUS U KU BH6H_HOTeKa HOK
https://m.edsoo.ru/00ael4b2

49 [IenouHO3eMeENIbHBIC METAIIIBI — KAJTBIIHI bubnuorexa [JOK

U MarHui https://m.edsoo.ru/00ael5e8

50 Bakueiinime coequHEHNUA KLU Bubmorexa HOK
https://m.edsoo.ru/00ael5e8

51 O000111eHIE U CUCTEMATH3aIUs 3HAHUI

52 JKEcTKOCTh BOJBI U CIOCOOEI €€ bu6nmorexa LIOK

yCTpaHCHUS https://m.edso00.ru/00ae1886
53| "acroom sommtnwerom 6+ Busmuorexa LIOK
! https://m.edsoo.ru/00aelae8
YCTpaHECHHS
N bubmunoreka IIOK
>4 AJlIOMUHUT https://m.edscﬁ).ru/00ae1c64
55 AMpoTepHbIe CBOMCTBA OKCHIA U bubmmnoreka HOK
THPOKCUIA https://m.edsoo.ru/00aelc64
bu6nunorexa LIOK
56 Keneso https://m.edS(])lo.ru/Oan1d86
57 Oxcupl, TUIPOKCUIBI U conn kene3a (1) n bubnuotexa [JOK
xenesa (111) https://m.edso0.ru/00ae35e6
58 O0o001IeHNEe U CHCTEeMAaTH3allns] 3HAHUI
59 mencpmue e s 10 T BuGamorexa LIOK
. https://m.edso0.ru/00ae3de8
«BaxxHeunme MeTalIbl U UX COCTMHEHUS
60 Boluucnenust no ypaBHEHUSIM XUMHUYECKUX bubmuorexa [{OK
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peaKIuii, eclii OJIMH U3 PEarcHTOB JaH B
M30BITKE WU COJEPIKUT MPUMECH.
Brrunciaenus MaccoBoOI T0JIM BBIXOJA

https://m.edso0.ru/00ae1750

MIPOJYKTa PEaKIuu
61 O000111IeHNEe U CHCTEMATH3alMs] 3HAHUI 1
62 KonrtponsHas padora Ne4 o reme 1
«Ba)kHeIe MeTaIIbl U KX COEIUHEHUS
63 BemiecTBa u maTepuaibl B TOBCEITHEBHOM 1 bu6nmoreka [IOK
YKU3HU Y€I0BEKa https://m.edsoo.ru/00ae3f50
64 XHMMHMUYECKOE 3arpsA3HEHUE OKPYXKaIOIEen 1 Bu6moteka [JOK
cpebl https://m.edsoo.ru/00ae4270
65 Ponb xumMuM B perieHny SKOI0IrHUECKUX 1 Bbu6moteka [JOK
pobeM https://m.edsoo.ru/00ae4270
66 PesepBHrliit ypok. O60011eH1Ee 1 1 bu6nmnorexa LIOK
CUCTEMATH3AIUs 3HAHWUMA https://m.edsoo0.ru/00ae0d0a
67 PezepBHblit ypok. O6001eHne u 1 Bbu6mmoteka [JOK
CHCTEMATH3alAs 3HAHUI https://m.edso0.ru/00adb33c
68 PezepBHblit ypok. O6o011eHNE U 1 bubmuoteka [IOK
cUCTEMaTU3alUs 3HAHUI https://m.edsoo.ru/00ad9ch?2
OBIIEE KOJIMYECTBO YACOB I10 68
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YUYEBHO-METOJINUYECKOE OBECIIEYEHUE OBPA30OBATEJIbHOI'O MTIPOLLECCA
OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

» Xumus, 8 kinacc/ I'abpuensa O.C., Octpoymos N.I'., Cnaakos C.A., AKIHOHEPHOE 0OIIECTBO
«M3narenbcTBO «lIpocBemenune»

» Xumus, 9 xinacc/ I'abpuensia O.C., OctpoymoB N.I'., Cnaakos C.A., AKIHOHEpHOE 0OIIECTBO
«M3narenbcTBO «lIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET



