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IHHOACHUTEJIbBHAA 3AIIMCKA

[Iporpamma 1o XuMUH Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHus COCTaBlieHa HA OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00Opa30BaTENbHOM MpPOTrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenacraBieHHbIX B @I'OC OO0, a Taxke Ha OCHOBe (enepaabHOU
paboueii mporpaMMbl BOCITUTAHUS U C YIETOM KOHLENIMH MPEToIaBaHus YIeOHOTO MpeaMera
«Xumus» B 00pazoBaTenbHBIX opranu3anusax Poccuiickoit deneparum.

[Iporpamma mo xuMuu Ha€T TPEACTABICHHE O WENsAX, OOIIel cTpaTeruu OOy4YeHHS,
BOCIIMTAaHUS W Pa3BUTUS OOy4alOMIMXCS CpPEACTBAMH Y4eOHOrO NpEAMETa, YCTaHABIMBACT
00s13aTeNIbHOE TIPEIMETHOE COJIepKaHKe, MPEAyCMaTPUBAET PACIPEICICHUE €ro Mo KiaccaM H
CTPYKTYpUpPOBaHHUE IO pazjesiaM U TeMaM MPOrpaMMbl IO XUMHH, OIPEACISeT KOJTUICCTBEHHbIE
Y KaUYeCTBEHHBIC XapaKTEPUCTHKH COJIEPIKAHHS, PEKOMEHIYEMYIO MTOCIIEI0BATEIFHOCTh U3YUCHHS
XAMUHU C YIETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM Y4eOHOTO TpoIliecca,
BO3PACTHBIX 0COOEHHOCTEH 00YJarOUXCsl, OTPEACIsieT BO3MOKHOCTH MPEAMETA IS peaTH3auu
TpeOOBaHMI K pe3yJabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeiIbHON NpOrpaMMbl Ha YpOBHE
OCHOBHOTO 001Iero obpa3zoBaHus, a Takke TpeOOBaHUM K pe3yinbTaraM OOydeHMs] XMMHUU Ha
YpOBHE IIeJIel M3ydeHHsI NMpeIMeTa U OCHOBHBIX BHJIOB YUE€OHO-TIO3HABATEILHOW JESITEIHLHOCTH
00yJaroIIerocs 1mo OCBOCHUIO y4eOHOTO COIep KaHMS.

3HaHUEe XUMUH CITY)KUT OCHOBOH /151 (JOPMHUPOBAHUSI MUPOBO33PEHUST 00yJarOIIerocs, ero
MIPEJCTAaBICHUI O MaTepPHaIbHOM €IMHCTBE MUPA, BAKHYIO POJIb HTPAIOT (OpMUpPYyEeMbIe XUMHEH
MIPEJCTAaBICHHUS O B3aMMOIPEBPAIICHHUSIX YHEPTHU U 00 SBOJIIONIUN BEIIECTB B IPUPOJE, O MYTIX
pemeHust TI00aNBHBIX TPOOIEM YCTOHYMBOTO Pa3BUTHSI UEIOBEUECTBA — CBHIPHEBOIA,
SHEPTEeTUIECKOH, MUIIEBON U IKOJIOTHIECKON 0€301acCHOCTH, MPOOIIEM 3paBOOXPAHEHUSI.

N3ydenune xumuu:

CIOCOOCTBYET pean3anui BO3MOKHOCTEH [T CAMOPA3BUTHUS U (POPMUPOBAHUS KYJIBTYPHI
JUYHOCTH, €€ 001mel 1 (PyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHUPOBAHKE MBIIICHUS U TBOPUYECKUX CITOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB  HMX  CAaMOCTOSITENIbHOW  Y4eOHOW  NeSATENBbHOCTH,  OKCHEPUMEHTAJIbHBIX U
WCCIIEIOBATEIILCKUX YMEHHH, HEOOXOIMMBIX KaK B TIOBCEIHEBHOW JKU3HM, TaKk H B
po(hecCHOHATLHOU JICATEIILHOCTH;

3HaKOMHUT CO CHEeNU(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBACT OCHOBBI IIEJIOCTHOTO
B3TJI51/1a HA €IMHCTBO MIPUPOJIBI M YEIOBEKA, SIBJISICTCSI OTBETCTBEHHBIM ATAaioM B (DOPMHUPOBAHHUU
€CTECTBEHHO--HAyYHOH TPAMOTHOCTH O00yJarOIUXCS;

crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUSI K €CTECTBEHHO--HAYYHBIM
3HaHUSIM, K TPHUPOJIE, K YEIOBEKY, BHOCHUT CBOH BKJIAJ B 93KOJOTHYECKOE OOpa3oBaHHE
00yJaronmxcsl.

JlaHHbIC HampaBlieHUs] B OOYYCHHH XMMHU OOECIECYMBAIOTCS CHEIM(DUKON COlepKaHHS
y4eOHOTO MpeMeTa, KOTOPBIH SBISIETCS TeIarOTUIECKH aaliTUPOBAHHBIM OTPAKECHUEM 0a30BOii
HAyKH XMMUU Ha OTIPE/ICTIEHHOM dTare e€ pa3BUTHI.

Kypc xuMuu Ha ypoBHE OCHOBHOTO OOIIEro 0Opa30BaHUs OPUCHTUPOBAH HAa OCBOCHHUE
00yYarIUMUCS CUCTEMbI TICPBOHAYATIBHBIX MOHITUH XUMHUH, OCHOB HEOPTaHUYECKON XUMHH U
HEKOTOPBIX OTACIBHBIX 3HAYMMBIX TIOHSATHI OPraHUYECKON XUMHUH.

CtpykTypa cojaepkaHHsl NMPOrpaMMbl MO0 XUMHUHU C(HOPMHUpPOBaAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ mzydeHuto. CojaepikaHUE CKIAJbIBACTCS U3 CUCTEMbI MOHATUH O XMMHUYECKOM
JJIEMEHTE U BEIIECTBE M CHUCTEMbl MOHATHH O XUMHUYeckoW peakuuu. OOe 3TH CHUCTEMBI
CTPYKTYPHO OpPraHM30BaHbl MO MPHUHIUIY MOCIEA0BATEIBHOIO Pa3BUTHs 3HAHUI Ha OCHOBE
TEOPETHUYECKHUX MPEACTaBICHUIN Pa3HOTO YPOBHSL:

— aTOMHO--MOJIEKYJISIPHOTO YU€HHs KaKk OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoauueckoro 3akoHa JI. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— Y4EHHS O CTPOCHUU aTOMa M XMMHUYECKOH CBSI3H;



— MpeCTaBIEHUH 00 SJEKTPOIUTHUECKON AUCCOLMAIIMH BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS pacCMaTPUBAIOTCS HAa OCHOBE SMIMPUYECKH IOJYYEHHBIX U
OCMBICTICHHBIX (JaKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIBHO OT OJJHOTO YPOBHS K JPYrOMY, BBIITOJIHSS
¢byHKIMU 00BSICHEHUS M IPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS U BO3MOKHOCTEH MPAKTUIECKOTO
MIPUMEHEHMSI U TIOJTyYEHHUS U3y4aeMbIX BELIECTB.

OcBoeHHEe MpOrpaMMbl IO XHMHHU CIIOCOOCTBYET (DOPMHPOBAHUIO TPEACTABICHUS O
XMMHUYECKOM COCTAaBIAIOIIEH HAYYHOM KAPTUHBI MUpa B JIOTHKE €€ CHCTEMHOM IpPUPOJIBI,
LIEHHOCTHOTO OTHOIIEHUSI K HAyYHOMY 3HAHUIO U METOJaM MO3HaHUA B Hayke. M3yueHue xumuun
MPOMCXOJUT C MpPHUBJICYEHHMEM 3HAHUH M3 paHee MU3YYCHHbIX YYEOHBIX IPEAMETOB:
«Okpyxaromuid Mup», «buonorus. 5—7 kinacceo» u «Pusnka. 7 Kiace».

[Ipu n3yueHun XMMHUU POUCXOIUT (POPMUPOBAHNUE 3HAHUN OCHOB XMMHUYECKON HAYKU Kak
00JacTH COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUYECKON JEATEIbHOCTH YeJOoBEeKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTyphl. 3ajada yueOHOTO NpeAMETa COCTOUT B (POPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHMM — Ba)KHEUIIMX (PAKTOB, MOHATUN, 3aKOHOB U TEOPETUUYECKUX
MOJIOKEHUM, JOCTYMHBIX OO0OOIIEHWH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKH, B
MPHOOIIEHNH K HAyYHBIM METOJIaM MO3HaHMSI IPY U3yYEHUH BEUIECTB M XUMUYECKUX peaKiuii, B
(¢bopMHUpOBaHMM ¥ PA3BUTUM [I03HABATEIbHBIX YMEHMW M HUX NPUMEHEHHH B Yy4eOHO-
M03HABATEIbHON U y4eOHO-UCCIIEIOBATEIbCKON JIESITENbHOCTH, OCBOCHUH MPaBUi O€3011acHOTO
oOpallleHus ¢ BellleCTBaMU B IOBCEIHEBHOM JKU3HU.

[Ipy n3ydyeHHHM XMMUU Ha YpPOBHE OCHOBHOTO O0IIero oOpa3oBaHMs Ba)KHOE 3HAUYEHHE
MPUOOPENHN TaKUe 1, KakK:

— (popMupoBaHUE HWHTEIEKTYyaJbHO PA3BUTOM JMYHOCTH, TOTOBOM K CaMOOOpPa30BaHMUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TNPUHSATHUIO PpEHIeHHH, CIMOCOOHOM aJanTHpoBaThcs K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HampaBJIECHHOCTh OOYy4YEHHUS Ha CHCTEMaTHYECKOe NPHOOIEHUE OO0yJaromuxcs K
CaMOCTOSITEJIbHOM ~ MMO3HABaTEIbHON  JIEATENbHOCTH, HAyyHbIM  METOJaM  [O3HaHUS,
(hopMUPYIONTUM MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUH,

— oOecredeHne YCIOBHH, CIOCOOCTBYIOIIMX MPHOOPETCHUIO OOYYAIOIIMMUCS OTIBITA
pazHooOpa3HOM AesITeNbHOCTH, MO3HAHUS M CaMOTIO3HAHMS, KJIIOUYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHI[HI1 ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE U1 PA3IMYHBIX BUAOB JESITEIbHOCTH;

— GopmupoBanue o6mel GyHKIMOHATIBHON M €CTECTBEHHO-HAyYHOW IPaMOTHOCTH, B TOM
YHClie YMEHUI 00BSACHATD U OLIEHUBATS SIBIICHUS OKPYXKAIOIIEr0 MUPA, UCIIOJIB3Ys 3HAHUA U OTIbIT,
MOJIyYEHHBIE MPU M3YyYEHUU XUMUHU, IPUMEHSATh UX MPHU PEHIeHUH MPOOJeM B MOBCEAHEBHOU
KU3HU U TPYJIOBOU IESATENbHOCTH;

— (GopmupoBaHue y 00y4aromuxcsi T'yMaHUCTUYECKUX OTHOIICHU, TOHUMAHUS LICHHOCTH
XUMHYECKUX 3HAHUM A BBIPAOOTKU SKOJOTHYECKU I€ecO00pa3HOro MOBEIEHUs B OBITY U
TPYIOBOM NEATENHHOCTH B LEISIX COXPAHEHHS CBOETO 30POBBS U OKPYKAIOIIEH MPUPOIHON
Cpenbl;

— pa3BUTHE MOTHBAIIUU K O0yYEHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOEHHS OOIIEUYENIOBEUECKUX IEHHOCTEH, FOTOBHOCTH K OCO3HAHHOMY BBIOODY
poQuIIs U HAMPABICHHOCTH JaibHeHIIero ooyyeHus.

OO1ee yuCIO 4acoB, OTBEAEHHBIX I M3Y4EHUS XMMHUHU Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBanus, coctaniseT 136 yacos: B 8 knacce — 68 "acoB (2 yaca B Hefento), B 9 kiacce — 68
4acoB (2 yaca B HEJIENIO).



COJEPKAHUE OBYUYEHUA

8 KUIACC

I[lepBoHaYa/IbHBbIE XMMHYECKHE MIOHATHS

[Ipenmer xumuu. Posib XMMUK B KU3HU YE€JIOBEKa. XHMHUS B CHUCTEME HayK. Tena u
BemiecTBa. du3znueckue CBONCTBA BEIIECTB. ArperaTHoe cocTosiHUE BemecTB. [lonaTue o MmeTomax
no3HaHus B XuMmuu. Yucteie BemecTBa 1 cMecH. CrocoObl pa3ieiieHus: CMeCceu.

ATOMBI ¥ MOJIEKYJbl. XUMHUYECKHE 53JIeMEHTbl. CHMBOJIBI XUMHUYECKHUX DJIEMEHTOB.
[IpocThie u ciioxkHBIE BelecTBa. ATOMHO-MOJIEKYISIPHOE YUCHHE.

Xumudeckas popmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX DJIEMEHTOB. 3aKOH TIOCTOSTHCTBA
coctaBa BemecTB. OTHocuTelbHass aToMmHass Macca. OTHOCHUTENbHAs MOJIEKYJsIpHas Macca.
MaccoBas 107151 XAMUYECKOTO JIEMEHTAa B COSTMHCHUH.

KonnuecTto Bemecta. Mosib. MonsipHas macca. B3auMocBsI3b KOJIMUECTBA, MACChI M YMCIIA
CTPYKTYPHBIX €JMHUII BelecTBa. Pacuérel mo popmynaM XUMUYECKUX COCTUHEHH.

dusnueckue M XMMHUYECKHE SBJICHUS. XUMHUYECKas peakuus ¥ e€ Mpu3HaKd. 3aKoH
COXpaHEHHUsI MacChl BEIIECTB. XUMUUYECKUE ypaBHEHUs. Kiaccupukamus XUMUYECKUX PEAKIUi
(coenuHeHws, pa3IoKeHUs, 3aMeleHus], 0OOMEHa).

Xumuueckuit IKCnepumMenm:

3HAKOMCTBO C XMMHUYECKOW MOCYJ0H, IpaBuiaamMu paboOThl B Ja0OpaTOpUU U MPUEMAMH
oOparienus ¢ 1abopaTOpHbIM O00OpyAOBaHUEM, M3YUYCHHE W OMHCaHUE (U3UYECKUX CBOMCTB
00pa3IoB HEOPraHMIECKUX BEIIECTB, HAOMOIeHne Gu3nueckuX (TIaBjIeHUE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTYIKE, KATICHHE W KOHICHCAIUS BOJbI) M XUMUUYECKUX (TOPEHUE CBEYH,
MPOKaJTUBaHNUE METHOM MPOBOJIOKH, B3AMMOJICHCTBHE MeJa C KUCIIOTON) SIBJICHUH, HAOMIOCHUE U
OTMCAaHKE MPU3HAKOB MPOTEKAHUSI XUMHUECKUX peaklnii (pasyio’KeHUe caxapa, B3auMOJeHCTBHE
CEpPHOM KHUCJIOTHI C XJopujuoM Oapus, pasnoxkenue ruapokcuaa menu (II) mpu HarpeBanuwm,
B3aMMOJICICTBHUE kele3a ¢ pacTBopoM cosii meau (II), u3ydenne crioco0oB pa3aesieHust CMECei: ¢
MOMOIIBI0 MarHUTa, PUIBTPOBAHKE, BhIIAPUBAHKE, TUCTHILISALUS, XpoMaTorpadusi, MpoBeIeHue
OUMCTKA TOBApEHHOM coyiM, HAONIOJIEHWE M OIMCAaHUE PEe3yJIbTaTOB IPOBEICHMS OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUSI MAaCChl, CO3/IaHUE MOJIeNIeH MOJIEKY (IIapOCTEP)KHEBBIX).

BaxHeiilue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razos. CoctaB Boznyxa. Kucimopoa — ajeMeHT U MpOCTOE BEIIECTBO.
Haxoxpaenue kuciaopona B npupoje, hpusnueckue 1 XUMUYECKHE CBONCTBA (pEaKuy FOPEHus).
Oxcunpl. [lpumenenue xucnopoga. CrocoObl MOJMyd4eHHs KHCIOpoAa B Jjaboparopud U
npoMelieHHocTu. KpyroBopot kucnopoga B mpupojae. O30H — auioTporHas MoAuQUKaIus
KHCIIOpOJa.

TemoBoit 3ddexr XuMHUUecKOW peakiuu, TEPMOXUMHUYECKHE YpaBHEHUS, JK30- U
SHAOTEpPMHUUYECKHE peakuuu. TOIMBO: yroiab M MeETaH. 3arps3HEHUE BO3/yXa, YCUJICHHUE
MapHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bonopon — anemeHT u mpocToe BeriecTBo. HaxoxaeHue Bogopoa B mpupojie, puandeckue
Y XUMHUYECKUE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI mosrydeHusi. Kuciotsl u comnu.

MoutspHsiii 00bEM ra3oB. Pacu€Tsl M0 XMMHUECKUM YPaBHEHUSIM.

®uznyeckue cBoucTBa BOJbl. Boaa kak pactBoputenb. PactBopsl. Hacelniennbeie u
HEHACBIIIIEHHbIE PacTBOPBL. PacTBOpUMOCTH BellecTB B Boje. MaccoBas J0Jisi BELIECTBA B
pactBope. Xumudeckue cBoicTBa BoJbl. OcHOBaHMs. Poiib pacTBOpOB B MpHUPOJE U B KU3ZHU
yenoBeka. KpyroBopoT BOJbI B NpupoJe. 3arps3HEHUE NMPUPOAHBIX BoJ. OXpaHa U OUYMCTKA
MIPUPOIHBIX BOJ.

Knaccudukanuss nHeopranmdeckux coeauHenuil. Oxcunbl. Knaccuduxaius OKCHIOB:
coneoOpa3ymomire (OCHOBHBIE, KUCIOTHBIE, aM(pOTEpHBIE) U HecolleoOpa3yromue. HomeHknarypa
oKkcu10B. PU3NUECKHE U XUMUYECKHUE CBOKMCTBA OKCHIOB. [lonydueHne okcuaos.



OcnoBanms. Knaccudukanuss ocHOBaHWM: MIENOYM M HEPACTBOPHMBIE OCHOBAHUSI.
Homenknarypa ocHoBanuii. Pu3nyeckue M XMMHMUYECKHE CBOMCTBAa OCHOBaHuH. [lomyuenue
OCHOBaHUH.

Kucnotsl. Knaccudpukanus kucnor. Homenkinatypa kucinot. @u3ndecKkue U XUMUYECKUE
cBorcTBa KUCNOT. Panx akrusHocTn MetaiioB H. H. bekerosa. IlosryueHne Kucior.

Comu. Homenkiatypa coneil. ®dusznueckue U XMMUYECKHE cBoMcTBa coseil. [lomyueHue
COJIEH.

['enernueckas cBsi3b MEXY KJlacCaMU HEOPTraHUYECKUX COEIMHEHUH.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIPEJIEJICHUE COJAEPKAHUS KUCIIOPOAa B BO3AyXE, MOJIyueHUe, coOupaHue,
pacro3HaBaHWe W H3YYeHHE CBOWCTB KHCIIOPOJa, HAOIIOJEHUE B3aWMOJICHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBMSI BOBHUKHOBEHHUS M IPEKpalleHusi ropeHus (mokapa), 03HaKOMJIEHHE C
oOpa31aMu OKCHI0B U OITMCaHUE UX CBOMCTB, NOJyYeHHE, COOMpaHue, paclio3HaBaHUE U U3yUYEeHUE
CBOMCTB BOJIopoja (TopeHue), B3auMmojeicTBue Bojaopoaa ¢ okcuaoM meau (II) (Bo3mokHO
WCIIOJIb30BaHUE BHJIEOMATEPHAIOB), HAOMIOIEHNE OO0pa3Il0B BEHIECTB KOJIMYECTBOM | MOJIb,
UCCIIEIOBAaHUE OCOOEHHOCTEM pacTBOPEHUS BEIIECTB C pa3IMYHOM PacCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMNPEAEIEHHOM MAacCOBOW JI0JE€H pPacTBOPEHHOIO BEILIECTBA,
B3aUMO/JICHICTBUE BOJBl C MeETaulaMd (HaTpHeM U KajibleM) (BO3MOXHO HCIOJb30BaHUE
BHJIEOMATEpPUAJIOB), UCCIIEOBaHNE 00pa3l0B HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
HaOJI0/IeHNe U3MEHEHHUs] OKPacKd HMHJIMKATOPOB B pacTBOpax KHUCIOT M ULIENOYed, H3ydeHHE
B3auMoeiicTBus okcuaa meau (II) ¢ pacTBopom cepHOM KUCIOTHI, KUCJIOT C METAJIJIaMH, PEaKITHit
HENTpalu3aluu, NOJy4eHHe HEPaCTBOPUMBIX OCHOBAHUH, BBITECHEHHE OJJTHOTO METaJula JPyruM
U3 pacTBOpa COJIM, pEUIeHHE SKCIEePUMEHTAJbHBIX 3a1ady Mo Teme «Baxueilmme kiaccsl
HEOPraHUYECKUX COECTUHEHUIN.

Ilepuonuveckuii 3akoH u Ilepuoguveckass cucrema xumu4deckux jaemenros /. H.
MenpaeseeBa. CTpoeHue aToMoB. XuMHYecKasi CBsi3b. OKMCJIMTEIbHO-BOCCTAHOBUTE/IbHbIEC
peakuuu

[IepBbie MOMBITKY KIaccU(PUKAINN XUMHUYECKUX 371eMEeHTOB. [loHATHE 0 rpynnax CXOAHBIX
3JIEMEHTOB (LIEJI0YHBIE U IIEI0OUYHO3EMENIbHBIE METAILJIbI, TaJIOTE€Hbl, HHEPTHBIE Ta3bl). DIEMEHTHI,
KOTOpbIe 00pa3yroT aM(poTepHbIe OKCUABI U TUAPOKCHIBI.

[lepuognueckuit 3akoH. llepuoguyeckas cucrtema xumuueckux osnemeHtoB JI. U.
MenneneeBa. KopoTkomepuonnas u anmuHHOnepuonHas ¢opMmel Ilepuonnyeckoid cucTeMbl
xumuueckux snemeHToB . M. MenaeneeBa. Ilepuoaslt u rpynmbl. POU3HMYECKUN CMBICT
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U IPYIIIBI JJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sifiep. M30Tonbl. DiiekTpoHbl. CTpOEHHE 3JIEKTPOHHBIX
obosiouek aromoB mepBeix 20 xumuueckux 3yeMeHToB llepuoamueckoit cucrembr . U.
MeneneeBa. XapakTepucTUKa XUMHYECKOTO 3JIEMEHTA 10 €ro MnojokeHuro B Ilepuoanueckoit
cucteme /1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHHUS paJuyca aTOMOB XUMHYECKUX 3JIEMEHTOB, METAIUNIMYECKUX U
HEMETAJUIMYECKUX CBOICTB IO IPYIIIaM U IEPUOAAM.

3unauenue [lepuoanueckoro 3akona u Ilepuoguueckoil CUCTEMbI XUMHUUYECKHUX AJIEMEHTOB
JUIs pa3BUTHA Hayku U npakTuku. JI. . MenneneeB — yd€HbIN U IpaKJaHUH.

XuMmnueckas CBS3b. KoBanenrnas (monsipHas " HEToJIIpHast) CBSI3b.
DNEKTPOOTPULIATENBHOCTh XMMUYECKHX 1EMEHTOB. MoHHas CBA3b.

Crenenp  okxucieHus.  OKHUCINTENbHO--BOCCTAHOBUTENBHbIE  peakuuu. [Ipoueccel
OKHCJIEHHS U BOCCTAHOBJIEHUsI. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii sIkcnepumenm:

n3yueHre oOpa3lloB BEIIECTB METAJUIOB M HEMETAJJIOB, B3aMMOJEHCTBHE THMAPOKCHIA
LIMHKA C PAacTBOPAMH KMCJOT M ILEJIOYEH, NMPOBEJEHUE ONBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLINi (TOPEHNE, pEaKIH PAa3JIOKEHHsI, COSTUHEHUS).



Meosrcnpeomemnvle céasu

Peanuzanus MeXnpeaMETHBIX CBSI3€H IIPU M3YYEHMHM XUMHUH B 8 KIJIACCE OCYILLECTBIISIETCS
4YCpe3 UCIIOJIBb30BAHUC KaK 06H_II/IX CCTCCTBCHHO--HAYYHbIX HOHHTHﬁ, TaK 1 HOHHTHﬁ, ABJIAOIIUXCS
CUCTCMHBIMU JJI OTACIIbHBIX TPCIMETOB €CTCCTBCHHO--HAYYHOTI'O TUKIJIA.

OO0mue ecTeCTBEHHO--HAYYHBIE TOHATHS: HAYIHBINA (PaKT, THIIOTE3a, TCOPHS, 3aKOH, aHAJIH3,
CHHTCEC3, KJIaCCI/I(l)I/IKaIII/Iﬂ, NEepUoOANIHOCTD, Ha6JHOI[eHI/Ie, OKCIICPUMCHT, MOJCIIMPOBAHUC,
M3MEpEHUe, MO/ICNb, SIBJICHHUE.

®duszuka: Marepus, aroM, OJEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHJA, HW30TOIIbI,
pPaIMOaKTUBHOCTh, MOJIEKYJa, JJIEKTPUYECKUN 3apsi, BEIIECTBO, TeNO, OO0BEM, arperatHoe
COCTOAHUE BfEUICCTBA, Ias, q)HSI/I‘IeCKI/Ie BCJIIMYMHBI, CAUHUIBI U3MCPCHUA, KOCMOC, IIJIAHCTHI,
383151, ComHIIE.

buonorus: porocunres, npixanue, Ouocdepa.

I'eorpadust: armocdepa, ruapocdepa, MUHEpaIIbl, FTOPHBIE TOPObI, OJIE3HBIE HCKOTIAEMBbIE,
TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTtBo M xuMnueckasi peakuusi

[lepmognueckuit 3akoH. llepnommyeckas cucrtema XxuMuueckux osneMmeHtoB JI. U
MenneneeBa. CrtpoeHue aroMoB. 3aKOHOMEPHOCTH B M3MEHEHMHM CBOWCTB XUMHYECKHX
AIIEMEHTOB MEPBBIX TPEX NEPUOJOB, Kallus, KaJblUs U HUX COCAUHEHUH B COOTBETCTBHM C
MOJIOKEHHEM 2JIeMeHTOB B [lepuoanueckoil cuctemMe U CTPOEHUEM HX aTOMOB.

Crpoenue BemecTBa: BUABI XUMHUYECKON CBSI3U. THUIBI KPUCTAIIMYECKUX PEIIETOK,
3aBUCHUMOCTb CBOMCTB BEIIECTBA OT THIA KPUCTAIIMUECKON PEeIETKH U BUAA XUMUUYECKON CBS3H.

Knaccudukanus m HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XHWMHUYECKHE CBOMCTBA
BEIECTB, OTHOCAIIMXCS K Pa3IMYHBIM KIACCaM HEOPraHMYECKUX COCIMHEHUH, TeHETHYECKas
CBSI3b HEOPraHUYECKUX BEIICCTB.

Knaccugukanus XUMHYeCKUX peakUuil O pa3IM4YHbIM IpU3HaKaM (10 YMCIYy U COCTaBY
YUYacCTBYIOUIMX B PEAKIIUH BEIIECTB, 110 TEIUIOBOMY 3(h(HEKTy, 0 U3MEHEHHIO CTENIEHEH OKUCIIEHUS
XMUMUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, IO YYacTHIO KaTalu3aropa). OK30- H
SHAOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

[lonsitue o ckopoctu xumudeckoi peakuuu. [lonatue o0 oOpaTUMBIX U HEOOPATUMBIX
XMUMHMUYECKUX peakiysx. [[oHATHE 0 TOMOreHHBIX M T€TEPOTreHHbIX peakuusix. [lonarue o katanuse.
ITonsTHEe 0 XMMHYECKOM paBHOBeCHU. DaKTOPBI, BIUSAIOIUE HA CKOPOCTh XMMHYECKON PEaKUuu
U IIOJIOKEHUE XUMUYECKOTO PAaBHOBECHS.

OKUCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKLUH, 3JIEKTPOHHBIM OalaHC OKUCIUTENIBHO-
BOCCTAaHOBUTEIbHON peakuuu. COCTaBIE€HUE YPAaBHEHUN OKHCIUTEIIBHO--BOCCTAHOBUTEIBHBIX
peakiuii ¢ UCIOJIb30BAaHUEM METOa MIEKTPOHHOro OanaHca.

Teopus 3M€KTPOIUTUYECKON IUCCOLMALNU. DJIEKTPOJIMTEI U HEIEKTPOJUTHL. KaTnoHusl,
aHUOHBI. MeXaHu3M AUCcCcOLUalMK BEUIECTB C pa3IMYHbIMU BUJAMHU XUMHUUYECKOH cBs3u. CTeleHb
aucconanuu. CUIIbHBIC U CI1a0ble 3JEKTPOJIUTHI.

Peakiun noHHoro oOMeHa. YcinoBUS NPOTEKaHUs peaklUil HOHHOrO OOMEHa, IOJIHbIE U
COKpAaIEHHbIE MOHHBIE ypaBHEHUS peakuuil. CBOWCTBAa KHMCIOT, OCHOBAHHUW U COJIEH B CBETE
IPEJCTaBICHUNA 00 »HIEKTPOJUTHYECKOW auccoruanuu. KadecTBeHHbIE peaknMM Ha HOHBIL.
[TonsTHE O THAPONIM3E COTIEH.

Xumuueckuii sIkcnepumenm:

03HAaKOMJICHHE C MOJEISIMH KPUCTAJNIMYECKUX PEHIETOK HEOPraHMYECKHX BEIIECTB —
METaJJIOB W HeMeTalyioB (rpadgura W anmasza), CIOXKHBIX BEHIECTB (XJIOpUAA HATPHs),
HCCIIEJOBAHUE 3aBUCHUMOCTH CKOPOCTM XUMHYECKOW PEaKIMM OT BO3ACHCTBHS DPa3IUYHBIX
(bakTOpoB, HCCIe0BaHUE IEKTPONPOBOIHOCTH PACTBOPOB BEIIECTB, MpoOIlecca JUCCOLUAINN



KHCJIOT, 111€JI04el U cojiel (BO3MOKHO UCII0JIb30BaHUE BU/IE0 MAaTEPUAJIOB), IPOBEACHUE OIIBITOB,
WUTIOCTPUPYIOIUX MPU3HAKH TMPOTEKaHHWsI pPeakuuid MOHHOro oOMeHa (oOpa3zoBaHHME OCajKa,
BbIJIEJIEHUE Ta3a, 00pa30BaHUE BOJbI), OINBITOB, WIUIIOCTPUPYIOLIUX MPUMEPBl OKHCIUTENIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKUMU (TOpEHUE, PeaKUMM pPa3JIOKEHHUS, COEIMHEHUs), pacllioO3HAaBaHUE
HEOPraHUYECKUX BELIECTB C I[OMOLIbI0 KA4YECTBEHHBIX pEAaKUMI Ha MOHBIL, pELICHUE
AKCHEPUMEHTAIbHBIX 33/1a4.

HemeTaJuibl U X coelMHEHUSA

OOmiass xapakTepucTHKa TrajJoreHoB. (OCOOEHHOCTH CTPOEHUS AaTOMOB, XapaKTEpHBIE
creneHu okucieHus. CTpoeHue M (PU3UYECKHE CBONCTBA IPOCTHIX BEIIECTB — TaAJOTEHOB.
XUMHYECKHE CBOWCTBA Ha INpUMEpPE XJopa (B3aUMOJEHCTBUE C MeETalJlaMU, HEMETallJlaMH,
uiesioyamu ). Xnoposoaopo. CosisiHast KUCIOTa, XUMUYECKUE CBOWCTBA, MTOJyYEHUE, IPUMEHEHUE.
JelictBue xjopa W XJOPOBOJAOPOJA HA OPraHW3M 4YeJoBeKa. BaxHeillne XJIOpUIbl U HX
HaX0XJIEHHUE B IPUPOJIE.

OO6mass xapakrepucTtuka 31eMeHTOB VIA-rpynmbl. OcoOE€HHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHune M (U3MYECKUe CBOMCTBA IMPOCTBIX BEIIECTB —
KHUCITIOpO/ia M cepbl. AJIJIOTPONHbIE MOAU(PHUKAIIMN KUCIOPOJa U cepbl. XUMUYECKUE CBONCTBA
cepsl. CepoBofiopon, CTpoeHue, (U3UYECKHEe W XUMHYECKHE CBOMCTBA. OKCHIBI CEpbl Kak
MPEJICTAaBUTENN KUCIOTHBIX OKCHJIOB. CepHas KucioTa, (pu3Mueckue M XMMHUYECKHEe CBOICTBa
(oOmMe Kak MmpeacTaBUTeNsl Kjlacca KUCIOT U cnelduueckue). XUMUYECKUe peakliny, Jiexaliue
B OCHOBE ITPOMBIIIIJIEHHOTO CII0co0a MoTydeHus cepHOi KUcaoThl. [IpuMeneHnne cepHoit KUCIOTHI.
Conu cepHOMl KHMCIIOTHI, KaueCTBEHHas peakuus Ha cynb@ar-uoH. HaxoxneHnue cepsl u eé
COEIMHEHUH B NPUPOJE. XMMHUUYECKOE 3arpsi3HEHNE OKPYXKArOLIEH Cpelbl COETUHEHUSIMU CEpbI
(KUCIOTHBIE JOXKIM, 3arpsI3HEHHE BO3/1yXa M BOJJOEMOB), CIIOCOOBI €r0 MpeA0TBPaIIECHuUSI.

OO6mrast xapakTtepucTuka 3JeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTENEHH OKHUCICHMs. A30T, paclpOoCTpaHEHHE B MpHpoJE, (PU3UYECKHE WU
XUMUYecKre cBoiicTBa. KpyroBopot azota B mpupojae. AMMHUaK, ero pu3ndecknue u XUMUICCKUE
CBOMCTBA, NoTyuyeHHe U npuMeHenue. Coiau aMMOHHUS, UX (GU3NYECKUE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KauecTBeHHas peakuus Ha MOHBI aMMOHMs. A30THas KHUCJIOTa, €€ MOJIydeHHe,
¢bu3uveckue W XHUMHUYECKHE CBOMCTBa (00mME Kak TIPEACTABUTENS Kiacca KHUCIOT H
cneun¢uyeckue). lMcnonap3oBaHue HUTPATOB M COJIEH aMMOHHS B KauyeCTBE MMHEPAIbHBIX
ynoOpeHnil. XuMHUYecKoe 3arps3HEHUE OKPYXKAIOLIEH cpelibl COeTUHEHUAMH a30Ta (KUCIOTHBIE
JOX/W, 3arps3HEHHE BO31yXa, MOYBbI M BOJOEMOB). Docdop, amuIoTponHble MOAUGPUKALMH
dbocdopa, busndyeckue u xumudeckue cBoiicta. Oxcuna dochopa (V) u pochopnas kucmnora,
¢u3nyeckue M XUMHYECKHE CBOMCTBa, noiydeHue. Vcmosb3oBanue ¢ocdaroB B KauecTse
MUHEPAIbHBIX YA0OpEHH.

OOmast xapakrepuctuka 31eMeHTOB IVA-rpynnbel. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHble CTENEHU OKUCIEHHs. YTJIepo[, aNIOTPONHbIE MOAU(DUKALIMY, PACIPOCTPAHEHUE B
npupoje, GU3NUecKue U XMMHUYeckue cBoiicTBa. Ancopouus. KpyroBopor yrieposa B npupoe.
Oxcunpl yriaepona, ux (pU3MYECKUE M XMMHUYECKHE CBOICTBA, IEHCTBHE HA >KUBbIE OpraHU3MBI,
[IOJIydeHHE U IPUMEHEHHE. DKOJOrHMYeckue NnpoliieMsbl, CBA3aHHbIe ¢ oKcuaoM yriepona (IV),
TUIoTe3a r100ajJbHOr0 MOTEIUICHHUs KJIMMaTa, NapHUKOBBIM 3¢ ¢ekT. YroiabHas KUciIoTa U e
COJIM, UX (PU3MUECKUE M XUMHUYECKHE CBOWCTBA, IMOJIydeHHE W IpuMeHeHHue. KadecTBeHHas
peaknus Ha KapOOHaT-MOHbI. Mcnoabp30BaHne KapOOHATOB B ObITY, METUIIMHE, TPOMBIIIICHHOCTH
U CEJIbCKOM XO3SIMCTBE.

[lepBoHauanbHble MOHATUS 00 OPraHMYECKMX BEIIECTBAX KakK O COEJMHEHUSX yIyepoja
(MeraH, 3TaH, TUJICH, alleTHIIEH, 3TaHOJI, TTIUIEPUH, YKCyCHas KuciaoTa). IpupoaHple HCTOUHUKU
YTJI€BOAOPOOB (YroJib, IPUPOJHBIH a3, HEPTh), MPOIYKThI UX MepepaboTKu (OEH3MH), UX POJIb B
OBITY M TPOMBILILIEHHOCTH. [ToHsATHE 0 OMOIOTHYECKH Ba)XKHBIX BEILIECTBAX:



KUpax, Oelkax, yriaeBoJaXx — W HMX POJIM B KU3HMU dYeJIOBeKa. MarepuanbHOE €IUHCTBO
OPraHUYECKUX U HEOPTraHUYECKUX COCTUHEHUH.

Kpemuuii, ero ¢Qusnueckue M XHUMHUYECKHE CBOICTBA, IOJydCHHE M TPUMEHEHUE.
Coenunenuss kpemHus B mpupone. OOmme mnpeacraBieHuss o0 oxcuae kpemuus (IV) u
KpeMHHeBO# kucnoTe. CUIMKAThI, UX UCTIOIb30BaHUE B OBITY, B IPOMBIIUICHHOCTU. BaxkHeimune
CTPOUTEIIBHBIC MAaTepHallbl: KepaMWKa, CTCKJIO, IIEMEHT, OETOH, Xeyne300eToH. IIpobiemsr
0€30ITacCHOTO MCIOIH30BaHUS CTPOUTEIHHBIX MATEPHAIIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

M3y4YeHHE 00pa3IOB HEOPTaHWYCCKUX BEIIECTB, CBOWCTB COJSHOW KHUCIIOTHI, POBEICHUE
KaueCTBEHHBIX PEAKIMN Ha XJIOPUJ-WOHBI U HAOIIOJIEHWE MPU3HAKOB MX MPOTEKAHUS, OIBITHI,
oTpaxaromme (PU3NYECKUe U XUMUYCCKHE CBOWMCTBA TAJIOTCHOB M UX COCAMHCHHI (BO3MOXKHO
HCI0JIb30BAHNE BUJEOMATEpHAJOB), O3HAKOMJIEHHE C oOpa3namMu XJIOpUAOB (TajJOreHHI0B),
O3HAaKOMJIEHHE ¢ oOpa3mamMu cepbl U €€ COoeAMHEHUSIMU (BO3MOXKHO HCIOJb30BaHUE
BHJIEOMATepHasoB), HaOMIOACHUE Tpolecca OOyrJMBaHUs  caxapa I0J  JCHCTBUEM
KOHLIEHTPUPOBAHHON CEPHOM KHCIOTHI, U3yYEHUE XMMHUYECKUX CBOMCTB pa30aBiIeHHOI CepHOM
KHCJIOTBI, TIPOBE/ICHUE KAaYeCTBEHHOW pPEaKIuu Ha Cynb(haT-HOH M HAOMIOJCHHE TpHU3HAKa €€
MPOTEKAHUsI, O3HAKOMJIEHHE C (U3NYECKUMH CBOICTBaMM a30Ta, (pochopa U UX COETUHEHUI
(BO3MOKHO MCHOJIB30BAaHUE BUEOMATEPHUATIOB), 00pa3liaMu a30THBIX U POCcHOPHBIX YAOOpEHUH,
MoJy4deHue, coOupaHue, pacrmo3HaBaHWE MW M3YYCHHE CBOWCTB aMMHakKa, MPOBEIACHUE
KaueCTBEHHBIX PEaKINil Ha HOH aMMOHUS U (pocdar-rnoH 1 u3ydyeHne MPU3HAKOB UX TMPOTEKAHUS,
B3aUMO/ICHCTBUE KOHIEHTPUPOBAHHON a30THOM KHUCIIOTHI C ME/bI0 (BO3MOYKHO HCIOJIb30BaHUE
BHJICOMATEpPHAJIOB), H3y4Ye€HHWE MOJENeH KPHUCTAUIMYECKUX PEmETOK anmasza, rpadura,
bynnepeHa, 03HAKOMIJICHHE C TIPOILIECCOM aJICOPOIMH PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yIaEM U YCTPOICTBOM MPOTUBOTa3a, MoJlydeHue, cooupaHue, pacro3HaBaHUE U U3y4eHUE CBONCTB
YIJIEKUCIIOTO Ta3a, IMPOBEJCHHE KAaueCTBEHHBIX peakluii Ha KapOOHAT M CHJIMKAT-HOHBI H
W3y4eHUE TIPU3HAKOB HX TMPOTEKAHUs, O3HAKOMJIIEHHWE C MPOAYKUHEH CHIMKATHOMN
MIPOMBIIIJIEHHOCTH, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «BaxxHelnme HeMeTauibl U UX
COCTMHEHUS».

MeTaJuibl M UX COCIUHEHUSA

OO011as XapaKTepUCTHKA XUMUYECKHUX SJIEMEHTOB — METAJUIOB HA OCHOBAHHUH UX MOJIO0KEHHS
B Ilepuonuueckoit cucreme xumudeckux siaeMeHToB [[. M. MenaeneeBa u CTpoeHUsi aTOMOB.
Crpoenue meramioB. Meramunueckass CBS3b U METAJUIMYECKas KpPUCTAJUIMYECKas pelIETKa.
DNEeKTPOXUMHUYECKUN psAJ HampsOKeHUH MeTauioB. Pu3nyeckne M XUMHYECKUE CBOWCTBA
MeTtaiioB. O0mme cnocoObl nmoaydeHuss MetauioB. [loHsTHEe 0 KOPPO3UH METAJIOB, OCHOBHBIE
crocoObl 3auuThl UX OT Koppo3uu. CraBbl (cTaib, YyryH, IIOPAIIOMHHHM, OpoH3a) U UX
MIPUMEHEHHE B OBITY U IPOMBIIILIICHHOCTH.

[lenounble MeTailbl: nosoxeHue B [lepuoanueckoid cuctemMe XUMHUYECKUX 31eMEHTOB /1.
N. MeHnneneeBa, cTpoeHHE MX aTOMOB, HaxoxJeHue B mpupoie. dusmyeckue U XuMUUYECKHE
CBOICTBa (Ha mpuMepe HaTpus U Kanus). OKCUIIBI U TUAPOKCUIBI HATPUS U Kanus. [Ipumenenue
LIEJIOYHBIX METAJUIOB U UX COETUHEHMUIA.

[IlenouyHO3eMeNnbHBIE METAIBI MArHUM U KaldblUi: NoJI0keHue B [lepuonnueckoii cucrteme
xumudeckux snemeHToB Jl. M. MenpaeneeBa, cTpoeHHe MX aTOMOB, HAXOXKJACHHE B MPUPOJIE.
®u3nueckue U XUMHYECKHE CBOMCTBA MarHusi W Kajblius. BaxxHelme COeIMHEHHUs KalbIUs
(oxcua, rumpokcu, conr). JKECTKOCTh BOJBI M CIIOCOOBI €€ YCTpaHEHUSI.

Amomunnii: nonoxenue B Ilepuoanueckoil cucreme xumuueckux saemeHtoB /[ WM.
MenpeneeBa, CTpOCHHE aTOMa, HaXOXJAeHHE B npupoje. Pu3ndyeckue U XMMHUUYECKHE CBOMCTBA
anmoMuHMS. AM(OTEpHBIE CBOWCTBA OKCHJIA ¥ TUPOKCHIA ATFOMUHUS.

Kenezo: mnonoxenne B Ilepmomnueckoil cucreme XuMHUeckux »saeMeHToB J[. U.
MenjeneeBa, CTpOCHHE aTOMa, HAXOXKJAEHUE B npupojie. Du3nyeckue 1 XuMHUYECKHUE CBOMCTBA



xene3a. Okcuabl, rujgpokcuasl u conu xenesa (II) m xenmesa (III), ux cocras, cBolcTBa U
IIOJIy4EHHE.

Xumuueckuii sIkcnepumenm:

03HaKOMJICHHE ¢ 00pa3liaMy METAJUIOB U CIUIABOB, MX (PU3NYECKUMHU CBOMCTBAMU, N3yUCHUE
Pe3yIbTaTOB KOPPO3UH METAJUIOB (BO3MOXKHO MCIOJIB30BAHNE BUICOMATEPUAIIOB), 0COOCHHOCTEH
B3aUMOJICHICTBUSl OKCHJAa Kajlblusg W HATpus C BOJOH (BO3MOYKHO MCIIOJIb30BaHUE
BUJIEOMATEPUAJIOB), HCCIIEJOBAaHUE CBOMCTB XKECTKOW BOJBI, IIpolLecca TOPEHHUs JKeile3a B
KHUCIIOpo/€  (BO3MOXHO  HCIOJb30BAaHUE  BHJICOMATEPUAIOB), MPHU3HAKOB  IPOTEKAHUS
KAaueCTBEHHBIX PEaKLMi Ha MOHBI: MarHus, KajlbLius, aJlOMUHUS, [IUHKA, xene3a (II) u xenesza
(IIT), menu (1I), HaOnroneHKE U ONMMCAHHME MPOLIECCOB OKPALMBAHUS IJIAMEHM MOHAMU HATpPHUS,
KaJusl U Kajblus (BO3MOXKHO HCIOJIb30BaHUE BHUIEOMATEPHANIOB), HCCIEA0BaHNE aM(pOTEPHBIX
CBOMCTB TMJIPOKCUJA AIFOMUHUS U TUAPOKCH/IA [IMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110
TeMe «BakHelne MeTallIbl U UX COCTUHEHUSD.

XuMHS U OKpPYsKAOIIasA cpeaa

BemecTtBa n martepuainsl B MOBCEIHEBHOW JKM3HU YeJIOBEKA. be3omacHOe MCIOJIb30BaHUE
BELIECTB M XMMUYECKUX peakuuii B ObITy. [lepBas momomib Npu XMMHUYECKUX OXOrax u
OTpaBJICHUSIX.

XUMHYECKOe 3arpsi3HEHUE OKpYKarollen cpefibl (MpeaenbHas T0MycTUMas KOHIIEHTpaIus
BelecTs, nanee — [1JIK). Posb xuMuu B perieHuu 3K0JI0rH4ecKuX npoodiieM.

Xumuueckuit IKCnepumenm:

n3ydeHue o0pa3loB MaTepralioB (CTEKIIO, CIJIaBbl METAJJIOB, MOJIMMEPHBIE MaTEPUAJIbI).

Meostcnpeomemmnuwie ceazu

Peanu3anus MeXIpeaAMETHBIX CBS3€H NIPU M3YYEHHHM XMMHH B 9 KJacce OCYILECTBIISIETCS
gepe3 UCI0JIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYUHBIX OHATUMH, TaK U OHATUH, SBIISIOLIUXCS
CHUCTEMHBIMH JJIS1 OTJENBHBIX ITPEIMETOB €CTECTBEHHO--HAyYHOTO LIUKIIA.

OO1u11e ecTecTBEHHO-HAYYHbIE MIOHATHS: HAYYHBIH (AaKT, THIIOTE3a, 3aKOH, TEOPHs, aHAJIM3,
CHHTE3, Kiaccu(uKkanus, MepUOIUYHOCTb, HAOIIOJECHUE, OHKCIEPUMEHT, MOJEIMpPOBaHNUE,
U3MEpEHUe, MOJIENb, IBJICHUE, TAPHUKOBBIN 3(P(EKT, TEXHOIOT U, MATEPUAIIBL.

@uspka: Marepus, aroM, OJJIEKTPOH, IPOTOH, HEWUTPOH, WOH, HYKIHWJ, HW30TOIIbI,
PaiMOaKTUBHOCTb, MOJIEKYJA, OJIEKTPUYECKUM  3apsii, NPOBOJHUKH, IOJYINPOBOJHUKH,
TUAJIEKTPUKH, (POTORIEMEHT, BELIECTBO, TEJI0, 00OBbEM, arperarHoe COCTOSHHE BEIeCTBa, ras,
pacTBOp, paCTBOPUMOCTb, KPUCTAJUINYECKAs PEIIETKA, CIUIAaBbl, (PU3NYECKUE BETUUUHBI, €AUHULIbI
U3MEpPEHUs1, KOCMUUYECKOE NMPOCTPAHCTBO, TUIaHETHI, 3B€31b1, CoJHIE.

buosorus: ¢otocunres, npixaHue, OGuocdepa, 3KOCUCTEMa, MHUHEpalbHbIE yI0OpeHUs,
MHUKPODJIEMEHTBI, MAKPOJIEMEHTBI, TUTATECIILHBIE BEIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEpalIbl, FOPHbIE TOPOAbIL, TOJIE3HbIE HCKOIIAEMBbIE,
TOIUIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE PE3yAbTaThl OCBOCHHS IPOrPaMMBI OCHOBHOTO OOIIEro oOpa3oBaHUS
JOCTUTAIOTCS B X0JIc 00y4eHUS! XMMHUU B €IMHCTBE YU€OHON W BOCTIMTATEILHON JESITEIHHOCTH B
COOTBETCTBMM C  TPAAMLIMOHHBIMA  POCCHHCKMMH  CONMOKYIBTYPHBIMH M  JTyXOBHO-
HPAaBCTBEHHBIMHU IIEHHOCTSIMH, MPUHATHIMUA B OOLIECTBE MpPaBUJIAMHA M HOPMaMH IOBEICHHS U
CTIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHMS, CAMOPA3BUTHS M COLMATM3AINHN 00YJaOLTIXCS.

JIMYHOCTHBIE PEe3yJAbTATHl OTPAXKAIOT TOTOBHOCTH OOYYArOMIUXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALMI M PACHIMPEHHE OIBITAa NEATCIBHOCTH Ha e
OCHOBE, B TOM YHCJIC B YaCTH:

1) maTpuOTHYECKOr0 BOCITUTAHMSI:

[IEHHOCTHOTO OTHOIIEHUS K OTEUYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIe/INI0, TIOHWMAaHMs 3HAYCHHWsS XMMHUYECKOH HAyKH B JKM3HH COBPEMEHHOTO OOIINEeCTBa,
CIOCOOHOCTH BIIQJIETh JIOCTOBEPHOW MH(POPMALMEH O MEPEenOBHIX JOCTIKEHHSIX M OTKPBITHUSIX
MHUPOBOW M OTEYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHAX 00 YCTpOWCTBE
MUpa 1 oOLIeCTBa;

2) rpaKIaHCKOr0 BOCIIMTAHUS:

MPEJCTAaBICHUS O CONMAIBHBIX HOPMAax W TpaBHJIAX MEKJIMYHOCTHBIX OTHOIICHHWHA B
KOJUICKTHBE,  KOMMYHHKAaTHBHOH  KOMIIETEHTHOCTH B  OOIIECTBEHHO  MOJIE3HOW,
y4eOHO-HCCIIeIOBATEIbCKON, TBOPYECKOH W JPYyruX BHAAX JAEATEIBHOCTH, TOTOBHOCTH K
pa3zHoo0pa3HO COBMECTHOW JIESTEIILHOCTH MIPH BBITIOJIHEHUHU y4eOHBIX, T03HABATEIbHBIX 3a/a4,
BBINTOJTHEHUN XUMHUYECKHX HKCIIEPHUMEHTOB, CO3JaHUM Y4YEOHBIX IPOEKTOB, CTPEMIICHHS K
B3aMMOIIOHMMAHHUIO W B3aUMOIIOMOIIM B TIpOIecCe TOH Y4eOHOH NeATeNbHOCTH, TOTOBHOCTH
OLIEHUBATH CBOE MOBE/ICHHE U TIOCTYIKY CBOMX TOBAPHILEH C MO3UIINN HPAaBCTBEHHBIX U IPABOBBIX
HOPM C Y4ETOM OCO3HAHUS MOCIIEICTBUN OCTYIKOB;

3) HeHHOCTH HAYYHOT' 0 O3HAHUS:

MHUPOBO33PEHUYECKHE  IPEICTaBICHUS O  BEHECTBE W XUMHYECKOM  peakIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BHTHSl HAYKH M COCTABIIAIOUIME OCHOBY JUIS
MOHUMAaHUS CYIIHOCTH HAYYHO! KapTHHBI MUPa, IPEJICTaBICHHIS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHUS IPUPOMBI, B3aUMOCBSI35X YENIOBEKA C MPUPOAHON CPEeOd, O POJIM XMMUHU B TIO3HAHUU
3TUX 3aKOHOMEPHOCTEH;

MO3HaBaTEJIbHBIE MOTHBBI, HAlpPaBJICHHBIC HA IIOJydeHHE HOBBIX 3HAHWUH 10 XHMUH,
HEOOXOoJMMbIe [UIi OOBSCHEHHS HAONIOAAaeMbIX IPOIECCOB W SBJICHUH, IO3HABATEIBHOM,
MH(QOPMAIIMOHHOW W YUTATEIbCKOH KYJIBTYpPBI, B TOM YHCJIE HABBIKOB CaMOCTOSITEIILHON PaObOTHI
C y4eOHBIMHM TEKCTaMH, CIIPABOYHON JIMTEPATypOH, IOCTYIHBIMH TEXHUYECKUMH CPEICTBAMHU
MH(OPMAIIMOHHBIX TEXHOJIOTHH;

UHTEpeC K OOYYCHHUIO M TO3HAHMIO, JTIO003HATENBHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
caM000pa30BaHMIO, MMPOSKTHON U HCCIEOBATEILCKON NEATEIIFHOCTH, K OCO3HAHHOMY BBIOODY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JajbHEHIIEM;

4) ¢hopMupOBaHNS KYJIHTYPbI 3/I0POBbSI:

0CO3HAHME IIEHHOCTH KU3HU, OTBETCTBEHHOIO OTHOLIICHHS K CBOEMY 3710POBbIO, YCTAHOBKHU
Ha 3/0pOBBIH 00pa3 JKM3HU, OCO3HAHHE MOCIEACTBUA M HENpUSATHE BPEIHBIX MPUBBIUEK
(ynoTpebiieHuss anKorolisi, HApKOTUKOB, KypeHHUs), HEOOXOJAMMOCTH COONIOJIEHUS TPaBUII
0€30MaCHOCTH IIPU OOPALIEHNH C XMMUYECKUMHU BEIECTBAMH B OBITY U peabHON KHU3HHU;

5) Tpya0BOro BOCIIMTAHMS:

HHTEpeC K MPaKTUYECKOMY M3y4EeHHUIO Mpodeccuil U Tpyna pa3inyHOro poja, yBaKeHHe K
TPyLy W pe3ylbTaTaM TPYAOBOH JEATEIbHOCTH, B TOM YHCJIE€ Ha OCHOBE NPUMEHEHUS

10



NPEeIMETHBIX 3HAaHUM 1O XWMHHU, OCO3HAHHBIK BBIOOP WHAMBHUIYAJLHOW TPaeKTOPHHU
NPOJOJDKEHUS 00pa3oBaHMsA C YY4ETOM JMYHOCTHBIX HMHTEPECOB M CHOCOOHOCTH K XHMUH,
0OIIECTBEHHBIX MHTEPECOB M MOTpeOHOCTEH, ycrmeurHoi mpogecCHOHaIbHON AEATEIbHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHUN, TOTOBHOCTh aJIallTUPOBATHLCS B MPO(ECCHOHATFHON Cpeae;

6) IK0JI0rM4eCcKOro BOCIUTAHUS:

9KOJIOTMYECKHU 11e1eco00pa3HOe OTHOIIEHHWE K NPUPOJIe KaK UCTOYHUKY KU3HU Ha 3eMile,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUE IIEHHOCTH 3J0pOBOro M 0€30macHOro odpasa >KU3HH,
OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY (DHM3MUYECKOMY M TICHXHYECKOMY 3I0POBBIO,
0CO3HAHME IIEHHOCTHU COOIIOACHUS MPaBIJI 0€30TIACHOTO TIOBEJICHHUS TIPU paboTe C BEIeCTBaMH, a
TaKKe B CUTYalHsX, YTPOKAOIIUX 310POBBIO U KU3HHU JIIOJEH;

CIOCOOHOCTH MTPUMEHSTH 3HAHUS, TIOJy4aeMble TIPU U3YYEHUHN XUMHUH, JUTS PELICHHUS 3a/1a4,
CBSI3AHHBIX C OKPYXKAIOLIEW MPUPOJHON CpEIOM, ISl TMOBBILMIEHUS YPOBHS 3KOJOTHYECKOMN
KYJIbTYpPbI, OCO3HAHHUS TJI00aJIbHOTO XapaKTepa 3KOJOTMYECKUX MpoOieM M MyTeill uX pelieHus
IIOCPEACTBOM METOJIOB XMMHUH, SKOJOTHUECKOIO MBIIIJIEHUS, YMEHHUS PYKOBOJACTBOBAThCS UM B
IT03HABATENbHOW, KOMMYHUKATUBHON M COLMAIILHON IIPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocrase MCTAIPEAMETHBIX PE3YJIBTATOB BLIACIAOT 3HAYUMBIC IJIA (1)OpMI/IpOBaHI/I$I
MHPOBO33pEHHUs OOIeHayYHbIEe TIOHATHS (3aKOH, T€OpHsl, IPUHLMII, TUIIOTe3a, (PaKT, cucrema,
MPOIIECC, IKCMIEPUMEHT U JIPYTroe.), KOTOPHIC HCIOIB3YIOTCS B €CTECTBEHHO-HAYIHBIX YIEOHBIX
MpeAMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUH U3 DTUX MPEAMETOB (DOPMHPOBATH MPEICTABICHUE O
LIEJIOCTHOM HayyHOM KapTWHE MHUpa, U YHUBEpCaJbHbIE yuyeOHblEe AEWCTBUS (IIO3HABATENbHBIE,
KOMMYHHMKAaTHBHBIE, PErylATHBHbIE), KOTOpble obOecrneynBaroT (pOopMHUpOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYLIECTBIICHUIO YU€OHOU NESTENbHOCTH.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA

ba3oBble Joruveckue aeicTBUs:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTMYECKOTO MBIIUIEHUS IIPU OCBOCHUU 3HAHUM:
PacKpbIBaTh CMBICT XUMHUYECKHUX MOHATHH (BBIIEIATH UX XapaKTepHbIE IPU3HAKHU, YCTAaHABIUBAThH
B3aUMOCBS3b C JPYTMMH TOHSATUSIMHU), HCIOJIb30BaTh MOHATUSA sl OOBSCHEHUS OTIEIbHBIX
(akTOB U sBJICHUI1, BEIOUPATh OCHOBAHUS M KPUTEPUU ISl KJIACCU(PUKAIIMN XUMUYECKUX BEIIECTB
U XMMUYECKUX PEAKIUi, yCTaHaBIMBAaTh NMPUUYMHHO-CIEACTBEHHBIE CBS3U MEXIY OOBEKTaMU
U3YYEHHUS, CTPOUTH JIOTMUECKHUE paCCYXIEHUS (MHAYKTHUBHBIC, NEAYKTUBHBIC, 110 aHAJIOTHUH),
JIENIaTh BBIBOJIBI U 3aKJIFOUEHNS;

yYMEHHE MPUMEHSITh B MpoIlecce MO3HAHUS MOHATHS (MpeAMETHble U MeTanpeaMeTHbIE),
CUMBOJIMYECKUE (3HAKOBbIE) MOJENH, HUCIOJb3yeMbleé B XHUMHUHU, MPEOOPa30BHIBATH HIMPOKO
MpPUMEHSeMbIe B XUMHUH MOJEIbHBIE MPEICTABICHUS — XMMHUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XxuMHuueckas ¢opMylna M ypaBHEHHE XHUMHUYECKOW peakuMu — TMpH pPElIeHUH Yy4eOHO-
MMO3HABATENbHBIX 33/1a4, C Y4ETOM 3TUX MOJEJIbHBIX IIPEICTABICHHUM BBISBIIATH U XapaKTEPU30BATh
CYIIECTBEHHbBIE MMPU3HAKHI N3Y4aeMbIX 00bEKTOB — XMMHUECKUX BEIIECTB U XUMHUUYECKUX PEaKIIHii,
BBISIBIISITh  OOIIME 3aKOHOMEPHOCTH, MPHUYMHHO-CIEACTBEHHbIE CBS3M W MPOTUBOpPEYHS B
M3y4YaeMbIX MPOIECCaxX U SABJICHUSIX.

ba3zoBble ucciienoBaTe/ibCKMe 1eCTBUA:

YMEHHUE MCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B Kaue€CTBE MHCTPYMEHTA IO3HAHUS, a
Takke B KaueCTBE OCHOBBI Ui (OpMHpOBAHMS THUIOTE3bl MO TMPOBEPKE MPaBUIHLHOCTU
BBICKAa3bIBAEMBIX CYXKJICHUI;

MpHOOpeTeHne OMbITa MO TUIAHWPOBAHUIO, OPraHU3allid U TMPOBEICHUIO YUEHUYECKHX
AKCMEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJIOM MPOIecca, CaMOCTOSITETFHO MPOTHO3UPOBATH €T0
pe3ynbTaT, GopMmynupoBaTh OOOOIIEHHS W BHIBOJABI IO pe3ylbTaTaM MPOBEAEHHOTO OIbBITA,
WCCIIETIOBAHUS, COCTABIISITh OTUET O MPOJIEIaHHOM paboTe.

Pabora ¢ undopmanueii:
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yMeHHUE BbIOMpPATh, aHATU3UPOBATh M MHTEPIPETUPOBATH MHPOPMALIUIO PA3IUYHBIX BHI0B
1 (opM IpeACTaBICHHUS, MTOIy4aeMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJSIpHAs JIUTEpaTypa
XUMHUYECKOTO COJIepKaHMsI, CIPaBOYHbIE TOCOOus, pecypchl IHTepHeTa), KpUTUYECKH OLIEHUBAThH
MPOTHBOPEUUBYIO U HEJOCTOBEPHYIO HHPOPMAIIHIO;

yYMEHHUE NPUMEHATH PAa3UYHbIe METOJIbI M 3aIPOCHI IIPU MOKCKE B 0TOOpe HH(OpMAINK 1
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOMMBIX ISl BBITIOTHEHUS YI€OHBIX U MO3HABATEIBHBIX 3314
OTIPENIENIEHHOTO THUIIA, TPHOOPETEHHE OMbBITa B OOJIACTH HCIOJB30BAaHUA WH(OPMAIIMOHHO -
KOMMYHUKATHBHBIX TEXHOJIOTHIA, OBJIaJICHUE KyIbTypOl aKTHBHOTO HMCIOJIB30BAHUS PA3IUIHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpAaTh ONTHMAIbHYIO (OpMY IPEICTABICHHUS
nHGOpMAIIMKA W WLUTIOCTPUPOBATH pElIaeMble 33aaydl HECIOXHBIMH CXEMaMH, JHarpaMMaMHu,
npyruMu popmamu rpauku 1 UX KOMOUHAIUSAMUY;

YMEHHE HCIOJB30BaTh M aHAIM3MPOBATH B IpoOIecce YUYEOHONW W HCCIIeAOBATEIBCKOM
JEATeTbHOCTH HH(OPMAIIHIO O BIMSHUN MPOMBIIIICHHOCTH, CEIbCKOTO XO035CTBA U TPAHCTIOPTa
Ha COCTOSIHUE OKPYKAIOMIeH TPUPOTHON CPEJIBI.

KoMMyHHKaTHBHBIE YHUBEpPCcATbHbIE YUeOHbIE 1eHCTBHUS:

YMEHHs 3a/laBaTh BOINpOCHl (B Xoje nuanora M (WIM) JTUCKYCCHH) IO CYIIECTBY
oOcyxknmaeMoii TeMbl, (OPMYyIHpPOBATH CBOM TMPEIUIOKEHUS OTHOCHTEIHHO BBITTOJHEHHS
MpeJI0KEHHOM 3a/1a4H;

YMEHUS TIPEICTABIIATH MMOJY4YeHHBIE PE3YJIbTaThl IO3HABATEILHOW JESITETbHOCTH B YCTHBIX
M THCBMEHHBIX TEKCTaX; JeNaTh NPE3CHTAIMI0 pPe3yIbTaTOB BBITIOJHEHUS XHMHUYECKOTO
AKCIIEpUMEHTa (JTa00paTOPHOTO OIBITA, JTAOOPATOPHON pPabOTHI MO HCCIEAOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MPOCKTA);

YMEHHUsI y9eOHOTO COTPYIHHYECTBA CO CBEPCTHHUKAMHU B COBMECTHOW IO3HABATEIFHOH M
HCCIIEIOBATENIbCKON JAEATEeIbHOCTH IpPHU PEIIEHUH BO3HHUKAIONIMX MpoOJieM Ha OCHOBE Yudéra
O0IMX WHTEPECOB M COTJIACOBAHHS TMO3MIUK (0OCYXACHHS, OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBI», KOOPJMHALIMSI COBMECTHBIX JEMCTBHIA, ONpeaeseHre KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJTHEHHOU paboOTHI U IPYTHE).

PeryasiTuBHbIe yHHMBepPcaAJbHbIe YUeOHbIE 1€ CTBUS:

YMEHHE CAMOCTOSITENILHO OMpPENENsTh eI AeSTeIbHOCTH, IJIaHUPOBATh, OCYLIECTBIISTD,
KOHTPOJMPOBaTh U NpU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JESTENBHOCTb, BBIOMPATH
Hau6osee 3¢ deKTUBHBIE CIIOCOOBI pelICHHs YUeOHBIX U MIO3HABATEIBHBIX 33]1a4, CAMOCTOSITEIILHO
COCTaBIISATh WM KOPPEKTUPOBATH IPEIOKEHHBIN aITOPUTM JICHCTBUI MTPH BBIMOTHEHUN 33JaHUN
C yu€TOM IOJIyYEeHHUS HOBBIX 3HAHUN 00 HM3ydaeMbIX OOBEKTAaX — BEIIECTBAX U PEaKIUsX,
OIICHUBATh COOTBETCTBUE MOJIYYEHHOIO pe3yibTaTa 3asBJICHHOMN IIeJId, YMEHUE HCIOIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, peJlaraéMble B YCIOBUH 3aJIJaHUH.

HNPEIMETHBIE PE3YJIbTATbBI
B cocraBe mnpeaMeTHBIX pe3yabTAaTOB IO OCBOCHHIO 0O0S3aTENBHOTO COJCpKaHUS,
YCTAHOBJICHHOTO JaHHON (QenepanbHOil paboueld mporpaMMoil, BBLAETSIOT: OCBOCHHBIE
oOy4arouMMuUCsl Hay4HbIE 3HAHHUS, YMEHHMS U CHOCOObI JeWCTBUM, crneuuduueckue st
npeaMeTHol obmactu «XHUMHs», BHUABI JEATEIBHOCTH IO MOJIYYEHUIO HOBOTO 3HAHUS, €ro
MHTEPIIPETAINH, TPEOOPa30BaAHUIO U TPUMEHEHHUIO B PA3IMUHBIX YU4EOHBIX U HOBBIX CUTYalIUsX.
K xoHiy oOydeHus B 8 kJjiacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YpOBHE JOJIKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYUAIOIINXCS YMEHHI:
® pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHATHI: aTOM, MOJIEKYNa, XUMUYECKHIA
JJIEMEHT, TMPOCTOE BEHIECTBO, CIOXHOE BEIIECTBO, CMeCh (OJHOPOAHAS W
HEOJHOpOJHAs), BAJEHTHOCTb, OTHOCUTEIbHAs aTOMHAas W MOJIEKYJIsIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS MAcCa, MaCCOBAs JI0JII XUMHUYECKOTO 3JIEMEHTA
B COCIMHEHUHM, MOJIAPHBIA O0BEM, OKCHI, KHUCIOTa, OCHOBaHHUE, COJb,
ANEKTPOOTPHUIIATENEHOCTD, CTETICHh OKUCIICHHUS, XMMUYECKas peaKins, KJIacCH(PUKAIII
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peakuuii: peakliuyi COEAMHEHUS, PEaKLUN Pa3IOKEHUs, PEAKIIUHN 3aMEILEHHs], PEaKIIUU
oOMeHa, 9K30- U SHJIOTEPMHUYECKHE PEaKIiH, TeIUI0Boi 3(h(eKT peakuuu, aapo atoma,
AJIEKTPOHHBIA CIIOW aToMa, aTOMHas OpOuTalb, paguyc aroMa, XMMHYECKas CBS3b,
MOJISIpHAsl M HENOJISIpHAsi KOBAJEHTHAs CBsI3b, MOHHAs CBS3b, MOH, KaTHOH, AaHUOH,
pacTBOp, MaccoBas J0JIs BElleCcTBa (IIPOLEHTHAsI KOHLIEHTPALlKs) B pacTBOPE;
WUIIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMMUYECKUX IOHATUH U NPUMEHSTH 3TU
MOHSATHS NIPU ONKMCAHUU BELIECTB U UX MTPEBPALLECHUII;

WCIOJb30BaTh XUMHYECKYI0 CHUMBOJIMKY JUISI COCTaBJICHUS (OpPMya BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKLIHIA;

ONPEENATh BAJICHTHOCTb AaTOMOB 3JIEMEHTOB B OWHApHBIX COEIMHEHUSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEJMHEHUSX, MPUHAIICKHOCTh BEILIECTB K
OTpeNIeIEHHOMY KJaccy COEQUHEHHM 1o ¢opmyiaaMm, BUA XUMHUYECKON CBS3U
(KoBaJIeHTHasl U MIOHHAs) B HEOPraHUYECKUX COETUHEHUSX;

packpsiBaTh cMmbica [lepuoamueckoro 3akoHa J[. M. MeHaeneeBa: 1€eMOHCTpUPOBATH
MMOHMMAaHHE TEePUOJIMYECKON 3aBUCUMOCTH CBOICTB XHMHYECKUX 3JIEMEHTOB OT HX
nonoxxeHust B Ilepuoanueckoil cucreme, 3aKOHOB COXpPAaHEHHsS MAacChl BEIIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHMsI, 3aKOHa ABOTaipo;

OMHCHIBaTh M XapakTepus3oBaTh TabmuuHyto (opmy Ilepuoanueckoit cucTeMbl
XMMHUYECKUX 3JIEMEHTOB: pa3jMuaTh MOHATUS «TJIaBHasl moArpynmna (A-rpymnmna)» u
«mmoboynas moarpynmna (b-rpymnma)», Manbie u OoJbIIME TEPHUOJIBI, COOTHOCHTH
0003Ha4YeHusl, KOTOopble umeroTcsi B Tabnuue «llepronuyeckas cucremMa XUMUYECKHX
anemenToB . . MenzeneeBa» ¢ YHMCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XMMHUYECKUX DJEMEHTOB (COCTaB W 3apsia  dA1pa, oOIlee 4YHUCIO 3JIEKTPOHOB H
pacnpesenieHue uX Mo 3IEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIIMPOBATh XUMHYECKHUE 3JIEMEHTHI, HEOPraHWYECKUE BEUIECTBA, XUMUUYECKHE
peakuuu (IO YUCIY M COCTaBY y4YacCTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIJIOBOMY
ahdexry);

XapaKTepH30BaTh (OMHUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB Pa3IUYHBIX
KJIaCCOB, TOATBEPKJAasl  ONHCAHME NPUMEPAMU  MOJIEKYJSIPHBIX  yYpaBHEHMI
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTU OT MX KAaYECTBEHHOI'O COCTaBa,
BO3MO>KHOCTHU IIPOTEKAHUSI XMMUYECKUX MPEBPALLEHUN B PA3JINYHBIX YCIOBHUSX;
BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEILIECTB, MACCOBYIO
JOJIF0 XUMUYECKOTO AJIEMEHTA 10 (popmylie COeTMHEHHsI, MAaCCOBYIO JIOJIIO BELIECTBA B
pacTBoOpe, NPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEAKIUU;

MIPUMEHATh OCHOBHBIE€ OIEpPAlMU MBICIUTEIBHON NIEATEIbHOCTH — AHAJIW3 U CHUHTE3,
cpaBHEeHHE, 0000IIeHHe, CUCTEMATU3AlINIO, KIACCU(UKAIUIO, BBISBICHUE MPUYMHHO-
-CIIEICTBEHHBIX CBSA3€H — JUIsl M3Y4YEHHsS] CBOMCTB BELIECTB U XMMHMUYECKHX PEaKIIHA,
€CTeCTBEHHO-HAY4YHbIE METO/Ibl IO3HAHUS — HAOII0ACHHEe, U3MEPEHHE, MOJCTUPOBaHUE,
AKCIIEPUMEHT (peabHbIA U MBICICHHBIN);

clieoBaTh MpaBWJIaM TOJIb30BAaHUS XMMHUYECKOM TOCYyIod M J1abopaTOpHBIM
0o0OpyJ0BaHHEM, a TaKkXKe MpaBUiIaM OOpallleHus] ¢ BEIIeCTBAMU B COOTBETCTBUHU C
MHCTPYKILHUSMU T10 BBIMIOJHEHUIO TAOOPATOPHBIX XUMUUECKUX OIBITOB MO MOJYYEHUIO U
COOMpaHUIO Ta3000pa3HbIX BEIIECTB (BOAOPOJA M KHUCIOPOJA), HPUTOTOBJICHHUIO
PacTBOPOB C ONPEAECIEHHON MacCOBOM 10JIEH PACTBOPEHHOTO BELIECTBA, INIAHUPOBATH U
IIPOBOJUTh XMMHYECKHE DKCIEPUMEHTHI 0 PAacCllO3HABAHMIO PACTBOPOB WLIETIOYEN U
KHCJIOT C MOMOILBIO HHANKATOPOB (JIakMyc, (eHoI(TaTenH, METUIOPAHXK U APYTHe).
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K koHmy oOydeHus B 9 kJjacce mpeaMeTHbIE pe3ylIbTaThl HA 0a30BOM YPOBHE JIOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTD y OOyUAIOIUXCS YMEHUH:

pacKpbIBaTh CMBICI OCHOBHBIX XHMHUUYECKUX MOHSATHUN: XMMUYECKUN 3JIEMEHT, aTOM,
MOJIEKYJIA, UOH, KATUOH, aHUOH, IIPOCTOE BELIECTBO, CII0)KHOE BEIIECTBO, BAJIECHTHOCTD,
AIEKTPOOTPUIATEILHOCTh, CTENEHb OKHUCIICHHS, XMMHMUYECKas PeakKlus, XUMUYECKas
CBsI3b, TCTUIOBOW AP (PEKT peakiuu, MOJb, MOJSIPHBIH 00BEM, PacTBOp, IJICKTPOIIHTEHI,
HEDJICKTPOJIUTHI, 3JCKTPOJIUTHYECKAsT IUCCOIMAIUS, PEAKIHH HMOHHOTO OOMEHa,
KaTajan3aTop, XUMHYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTUMBIC pPEaKIUH,
OKHCITUTEIbHO-BOCCTAHOBUTENILHBIE  PEAKIMH,  OKHCJIHTENb,  BOCCTAHOBHUTEID,
OKHCJICHHEC ¥ BOCCTaHOBJIICHUE, aJUIOTPONHs, aM(OTEPHOCTh, XHMHYECKasi CBS3b
(koBasieHTHAsl, HWOHHAs, METAUIMYECKas), KpHUCTaJUTMYecKash pemeérka, KOPpO3Hs
METaJUIOB, CIUIaBbI, CKOPOCTh XWMHUYECKOW PpEaKIUH, TPENeIbHO OMyCTUMAst
koHueHntpanus [1/IK Bemectna;

WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHYECKUX TMOHITHH W TPUMEHSATH ITH
TIOHSTHUS MPU OTMIMCAHUU BEIIECTB U UX MPEBPAIEHUN;

WCIIONb30BaTh XUMHUYECKYIO CHMBOJIMKY [UJIi COCTaBJeHUs (OpMya BEIIECTB H
YPAaBHEHUN XUMUYECKUX PEAKIIU;

OTNPENeNsATh BAJICHTHOCTh M CTETICHb OKHCICHUS XUMHUYECKUX JJIEMEHTOB B
COEIMHEHUSAX Pa3IMYHOIO COCTaBa, MPUHAMIEKHOCTh BEUIECTB K OIPEACIEHHOMY
KJIacCy COeAWHEHUH 1o (opmynam, BHJ XUMHUUYECKOW CBSI3HM (KOBaJeHTHas, MOHHAS,
METAJUTMYECKasi) B HEOPTaHWYECKUX COCAMHEHHSIX, 3aps] HOHA IO XUMHUYECKOUN
dbopmyre, xapakTep Cpellbl B BOJAHBIX PACTBOpPAX HEOPTaHMYECKUX COCAMHEHUM, THII
KPUCTAJUTMYECKON pemETKH KOHKPETHOTO BEIIECTBA,

packpsiBaTh cMbIich [lepuoauueckoro 3akona J[. 1. MenneneeBa U 1€eMOHCTPUPOBATh
€ro MoHUMaHHE: ONHUCHIBATh U XapakTepu3oBaTh TabnauuHyio Gopmy Ilepuonnyeckoit
CUCTEMbl XMMHUYECKHUX ODIIEMEHTOB: pa3juyaTh MNOHATUS «TJlaBHasg mnoarpymnma (A-
rpynmna)» u «mnobouHas moxarpymma (b-rpynma)», manble W OOJBIIME TEPHOJIBI,
COOTHOCHUTbH 0003HAUEHUS, KOTOPbIE UMEIOTCS B IEPUOINUECKOI TabIuIIe, C YUCTIOBBIMU
XapaKTepUCTUKaMH CTPOEHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsj sjpa,
oOl1ee 4nciIo ANMEKTPOHOB M PaCHpeieNieHHe UX MO 3JIEKTPOHHBIM CJIO0AM), OOBSICHATh
oOlue 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOWCTB 3JIEMEHTOB M HUX COCIUHEHHN B
rpeienax MajbIX EPUOJIOB U IVIaBHBIX MOATPYIII ¢ YUETOM CTPOCHUS UX aTOMOB;
KJIaCCU(PUIIMPOBATH XUMHYECKHUE 3JIE€MEHTHI, HEOPraHWYeCKHe BEIIeCTBA, XUMUYECKHE
peakuuu (10 YUCIY W COCTaBY Y4YacCTBYIOIIMX B PEAKIUU BEIIECTB, M0 TEIJIOBOMY
3¢ deKTy, 10 N3MEHEHUIO CTENeHEW OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB);
XapakTepu30BaTh (OMUCHIBaTh) OOIIME U CHelU(HUUEecKhe XHUMHYECKHE CBOWCTBA
MPOCTBIX U CJIOXKHBIX BEIIECTB, MOJATBEPKIasi OMUCAHUE TPUMEPAMU MOJIEKYIISIPHBIX U
WOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHII;

COCTaBIISATh YPABHEHHUSI JICKTPOIUTUUECKON JUCCOLMALMU KUCIOT, IEN0Ye U comeil,
MIOJIHBIE U COKPAIlIEHHBIE YPAaBHEHUS PEaKkIMii HOHHOTO OOMEHa, YpaBHEHUS peaKiui,
MOATBEPKNAIOIIUX  CYIECTBOBAHHWE TI'EHETHYECKON CBSI3W MEXIy BelIeCTBaMHU
Pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCJIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN IMOCPEACTBOM
COCTaBIIEHUS DJIEKTPOHHOTO OanaHca ITHX PEaKIIHii;

MPOTHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCUMOCTH OT MX CTPOECHHS, BO3MOXKHOCTHU
MPOTEKAHUSI XUMUYECKUX MPEBPAILCHUI B Pa3JIMUHBIX YCIOBUSIX;

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO Macchl BEILIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA 1Mo (popmylie COeTMHEHMsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, NPOBOAUTH PACUETHI 110 YPABHEHUIO XUMHUYECKON pEaKIUu;

14



coOmogaTh MpaBWja IOJIb30BAHUS XMMHYECKOW TOCYIOH U J1abOpaTOpHBIM
o0OpyJIOBaHHEM, a TaKKe IpaBuUja OOpAIICHUs C BEHIECTBAMH B COOTBETCTBUU C
HWHCTPYKIIUSMU TIO BBITTOJIHEHUIO JIA0OPATOPHBIX XMMHYECKUX OTIBITOB IO MOJyYSCHUIO U
coOupaHuio ra3000pa3HbIX BEMIECTB (AaMMHUAKa U YTIIEKHUCIIOTO ra3a);

MIPOBOJUTH PEAKINH, MOATBEPKIAIONINE KAYSCTBCHHBIH COCTaB PA3IUYHBIX BEIICCTB:
pacrno3HaBaTh OIBITHBIM MYTEM XJIOpHA-, OpomMuA-, MOIuA-, KapOoHaT-, docdar-,
CWIHKAT-, Cynb(}ar-, THAPOKCHI-UOHBI, KATHOHBI aMMOHHUS W HWOHBI H3YYCHHBIX
METaJUIOB, MPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPaX HEOPTraHMICCKHUX BEIIECTB;
MPUMEHSITh OCHOBHBIC OINEPAIMH MBICIIUTEIBHON ICSITEILHOCTH — aHAU3 M CHHTE3,
CpaBHECHHE, O0O0OOIICHNE, CHUCTEMATH3AIMI0, BBISBICHHE TMPUYHMHHO-CIICICTBEHHBIX
CBSI3€M — Il M3YYEHUsI CBOMCTB BEIIECTB M XMMHYECKHUX PEAKLUM, €CTECTBEHHO-
Hay4YHBIC METO/IbI IO3HAHMSI — HAOJTIOICHUE, U3MEPEHHE, MOJISTTHPOBAHUE, IKCTICPUMEHT
(peanbHBIN U MBICJICHHBIN).

15



TEMATHYECKOE IINTAHUPOBAHUE

8 KUJIACC
KoanvecTBo yacos
Ne HaunmeHoBaHMe pa3iesioB U DuieKTpoHHbIe (U poBHIE)
n/n TeM MPOrpaMmbl Beero KonTpo/maEIC IpakTadccicne o0pa3oBaTte/ibHbIE peCypchl
padoTbI padoThI
Paznean 1. [lepBonavanbHble XUMUYECKHE MOHSATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 9 bubnuoteka [IOK
MPaKTHYECKOH JAEATSITbHOCTH https://m.edsoo.ru/7f41837c
YyeJIoBeKa
19 BemecTBa 1 xXumMmnueckue 15 1 bubmmoreka [JOK
' peaknuu https://m.edso0.ru/7f41837c
Hroro mo paznery 20
Paznen 2. BaxkHeilimue npeacTaBuTe T HEOPraHUYECKHX BEIECTB
21 Bosznyx. Kucnopon. [lonsitre 6 bubnuoreka [IOK
' 00 okcumax https://m.edsoo.ru/7f41837c
29 Bopopoa.Ilonsarue o kucinorax 8 1 bu6mmoreka [JOK
' U COJISAX https://m.edsoo.ru/7f41837c
23 Bopa. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
' OCHOBaHHUAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCChl 11 1 1 bubmuoteka [IOK
' HEOPraHUYECKUX COCANHEHHIMA https://m.edsoo.ru/7f41837c
Uroro no pazneny 30

Pa3znea 3. llepuoauyeckuii 3axon u [lepuoanyeckasi cucrema xummuueckux 3j1eMeHToB . . MenneneeBa. CTpoeHne aToMOB.
Xumuyeckas ¢Bsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUN

[Iepronnueckuii 3aKOH U
[Iepronnueckas cucrema

bu6mmoreka [JOK

3.1 XUMHUUYECKUX d1eMeHToB JI. U. 7 https://m.edsoo.ru/7f41837¢
Menpnene-ea. CtpoeHue
aToMa

3.2 XuMudecKas CBSI3b. 8 1 bu6mmoreka [JOK
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OKHUCIIUTENBHO- https://m.edsoo.ru/7f41837c
BOCCTAHOBHUTCIIBHBIC peaKL[I/II/I
1 15 bu6mmorexa [JOK
TOro 1o pasiery https://m.eds00.ru/7f41837¢
p 3 bu6mmoreka [JOK
C3CPBHOC BpEMi https://m.eds00.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOTPAMME
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9 KUIACC

KonunyecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHu B U TeM upposbie
Ne n/m ANMEHO ni)orle)zlt);iil:lﬂo ¢ Beero Konrpoabubie | Ilpakruyeckue 06;:30(1;2:“ J'II)})II)I e
padoThI padoThI pecypesl
Pazjen 1. BemecTBO U XMMHU4YeCKHE PeaKUA
11 [ToBTOpenue u yriuyoieHue 3HaHUH 5 1 0 bubnuoteka [IOK
OCHOBHBIX pa3JieNioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHUHe 3aKOHOMEPHOCTH XUMUYECKUX 4 0 0 bubnuoteka [IOK
peaknuit https://m.edso0.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS TUCCOLIHAITHS. 8 1 1 bubnuoteka [IOK
XUMHUYECKUE PEaKIUU B paCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazaeny 17
Pa3nen 2. HemeTaslsibl M UX COeTHHEHUSI
21 OO6mras XxapaKTepUCTUKA XUMUYECKHUX 4 0 1 bubnnoreka [IOK
anemeHToB VIIA-rpynmel. ["amoreHst https://m.edsoo.ru/7f41a636
22 smewenton ViArpymm, Cepan 66 6 0 0 Bumiotera LIOK
COCMHEHNS https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 3neﬁeHTo§ VA-]I;")pYHHBI. A3oT, hocdop u ux 7 0 1 ﬁgg;%crﬁlzzig)?ai? 412636
COEJIMHEHUS
24 sewenton IV ArpymI. Yineponn : ) 2 BuGmotexa [10K
KpEMHH ¥ HX COSMHEHNA https://m.edso0.ru/7f41a636
Hroro no pazneny 25
Pasznen 3. MeTaJLiIbl M NX COE€IHMHEHNSA
3.1 OO0111e cBOIICTBA METAILIOB 4 0 0 E’[I/tlgsj?:ll/ll(r)rf.zléig)?5/7 412636
3.2 Baxxneiiine MeTamibl U UX COCMHEHUS 16 1 2 Eggg%?;?éz (E)?Iu(/?f 112636
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Wroro mo pazneny 20
Pa3nes 4. Xumus n okpyskaomas cpeaa
bu6mmoreka [JOK
41 BeniecTBa u maTepuansl B )KM3HHU YEJIOBEKA 3 https://m.eds00.ru/7f41a636
Wroro mo pazneny 3
P 3 bubmmoreka [JOK
C3CPBHOC BpeMA https://m.eds00.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68
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IHOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
No KosmnyecTBo acos DJIeKTpPOHHbIe HU(POBHIE
§ Tema ypoka Konrpoabuble | IlpakTnueckue o0pa3oBare/ibHbIE
n/n Bcero
padoThI padoThI pecypcbl
1 [Ipenmer xumuu. Posib XuMUM B )KU3HU 1 0 0 bu6mmoreka [JOK
yenmoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
bubmmoreka [JOK
2 [ToHsaTHE 0O METOJaX MTO3HAHKS B XUMHUH 1 0 0 hitps://m.edsoo.ru/ff0d227e
II ol «ll
3| mracopopme mmesoopmen e ) 0 0 bumtorexa LIOK
https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYIOBAHUEM
4 Uuctele BemecTBa 1 cMecH. CriocoObl 1 0 0 bu6mmoreka [JOK
pasneneHus cMeceit https://m.edsoo.ru/ff0d26ca
, | oo &3 deeneme | ; o B o
puMep p https://m.edsoo.ru/ff0d28c8
COJIN)»
bubmmoreka [JOK
6 ATOMEI H MOTIEKyITEI 1 0 0 https://m.edsoo.ru/ff0d2a6c
7 XHUMHUYECKHUE 3JIEMEHThI. 3HAKH (CUMBOJIBI) 1 0 0 bubmuoreka [IOK
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmoreka [JOK
8 [IpocThie U CIOKHBIE BEIIECTBA 1 0 0 hitps://m.edsoo.ru/ff0d2a6e
bubnuoreka [IOK
9 ATOMHO-MOJIEKYIIIPHOE yUCHHE 1 0 0 hitps://m.edsoo.ru/ff0d2d50
R B ; o Sk
PMYJId. https://m.edsoo.ru/ff0d2eae
XUMHUYECKUX JIEMEHTOB
11 OTHOcUTeNbHAs aTOMHAs Macca. 1 0 0 bubmuoreka [IOK
OTtHocuTenbHAsI MOJIEKYIISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 101 XUMHYECKOI'0 JIEMEHTA B 1 0 0 bu6nmoreka [JOK
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COCIMHECHUH https://m.edsoo.ru/ff0d350c
13 KonuuecTtBo BemectBa. Mosib. Monsipaast bubmmoreka [JOK
Mmacca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKHUE SIBJICHUS. bu6mmoreka [JOK
XUMHYecKas: peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky 1 ycaoBUs IPOTEKAHUS bubnuoreka [IOK
XAMHUYECKHX PeaKInit https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MaCChI BEIIIECTB. bubnuoreka [IOK
XUMHUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Beruncnenus koamdecTBa, MacChl BEMISCTBA 110 bu6mmoreka [JOK
YPaBHEHHUSIM XHMHUYCCKUX PEaKI[Hit https://m.edsoo.ru/ff0d5708
18| (coommenn, pasmowenis, saventens bumorexa LIOK
o6ea) https://m.edsoo.ru/ff0d3f34
M. B. JIoMOHOCOB — y4€HBIi- BuGmuotexa LIOK
19 SHUUKTIONEMCT. O600mEnne https://m.edsoo.ru/ff0d40c4
cucTeMaTtn3anus 3HaHu| — '
20 KontponbHas padora Nel o Teme «Bemecta bubnuoreka [IOK
1 XUMHUYECKUE PEAKIHI» https://m.edsoo.ru/ff0d4290
g | B o e Coom s Bumorea 10K
Osort https://m.edsoo.ru/ff0d448e
Ou3nyecKkue U XUMHUYECKHUe CBONCTBA BuGnuotexa LIOK
22 KHCIIOpOo/1a (PEaKIuu OKUCIICHHUS, TOPEHUE). https://m.edsoo.ru/f0d4614
[Tonsatue 06 okcuaax — '
25| naboparoptn mpovmsmenocn BuGmorexa LIOK
n patop p ' https://m.edsoo.ru/ff0d497a
PUMEHEHHE KUCIIOpoJa
TennoBoit 3¢ (hekT XUMHUECKON peakinu, Bubnmorexa [IOK
24 MOHATHE O TEPMOXHUMHUYECKOM YPaBHEHUH,

9K30- U SHAOTCPMHUUYCCKUX PCAKIUAX

https://m.edsoo.ru/ff0d4790
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TormBo (HedTh, yroib U METaH).

bubmuoreka [IOK

25 3arpsi3HeHHE BO3]IyXa, CIIOCOOBI €r0 https://m.edsoo.ru/f0d4cda
MPeAOTBPALIECHUS — '
[Ipaktuyeckas padora Ne 3 o Teme BuGmmotexa LIOK

26 «[Tony4yeHne u cOOUpaHUe KUCIOPOA, https://m.edsoo.ru/ff0d4ae?
M3YYCHHUE €r0 CBOMCTBY T '

97 Boaopon — smeMeHT 1 MpoCTOE BEMIECTRO. bubmmoreka [JOK
HaxoxeHue B mpupoe https://m.edsoo.ru/ff0d4ddO

08 du3nvecKue 1 XMMUYECKHIE CBONCTRA bubmmoreka [JOK
Bojiopoja. [IprMeHeHue Bogopoaa https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [JOK

29 [TonsaTHE O KHUCTOTAX U COJISIX https://m.edsoo.ru/ffod50d2

30 Crioco0OpI mosTydeHus BOJ0PO/1a B bubnuoteka [IOK
nabopaTopuu https://m.edsoo.ru/ff0d4ddO
[Tpaktrueckast padota Ne 4 o Teme BuGmuotexa LIOK

31 «ITomyuenue u coOMpanue BOIOPO/IA, https://m.eds00.ru/ff0d4f42
W3YYCHHE IO CBOMCTBY T '

32 Monspabiii 00bEM Ta30B. 3aK0H ABOTaIPO ﬁggg?ﬁ;?éi ()L(I)?Ilf/ﬁo d542¢
Brraunciienust 00b€ma, KOJIMYEeCTBa BEIIECTBA Bubmiorexa [[OK

33 rasa o ero u3BeCTHOMY KOJIHUYECTBY https://m.eds0o.ru/f0d55a0
BEIIlECTBA WK 00BbEMY " '
Brruunciienust 00bEMOB ra3oB 110 YpaBHEHHIO Bubmiorexa [JOK

34 peaKiMy Ha OCHOBE 3aKOHA 0OBEMHBIX https://m.edsoo.ru/ff0d5708
OTHOIICHUI Ta30B " '

N bubnuoreka [IOK

35 Ou3nYecKue U XMMHUUECKHUE CBOMCTBA BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBaHuil. [ToHsiTHe 06 UHMKaTOpax Egg;ﬁ;;?éz;‘é?a(/ﬁo d59e2
Bona xak pactBoputens. HackimeHHbie 1 Bubmiorexa [[OK

37 HEHACBIIIIEHHBIE pACTBOPBL. MaccoBasi 10715t

BCIICCTBA B paCTBOPC

https://m.edsoo.ru/ff0d5b40
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[Ipaktuyeckas padora Ne 5 mo teme

bubmuoreka [IOK

38 «HpI/IFOTE)BJIeHPEe PacTBOPOB ¢ onpe/IeNEHHOM https://m.edsoo.ru/ffod5eba
MaccOBOH JI0J1el paCTBOPEHHOTO BEIIECTBAY
39 KonTtposneHas padota N2 o teme bubnuoreka [IOK
«Kucnopon. Bomopos. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcupl: cocTaB, KIIaCCHPHUKAIUS, bubnuoteka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
S onomman, oonommn orepmans ubmorexa LIOK
’ p https://m.edso0.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUsI: COCTaB, KJIacCU(DUKAITHSA, bubnuoteka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHnue n XUMHYECKHE CBOMCTBA bubnuoreka [IOK
OCHOBaHHIA https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctas, kitaccudukanms, bubnuoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yenue n XUMHYECKHE CBOMCTBA KUCIIOT bubmmorexa LIOK
https://m.edsoo.ru/ff0dfee2
46 Conu (cpenHue): HOMEHKJIATypa, CIoCcoObI bubnuoreka [IOK
MOJTy4YEHHUs, XHMHUYECKUE CBONCTBA https://m.edso0.ru/00ad9474
[Ipaktuueckas padota Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 33714 110 TEME bu6mmoreka [JOK
«OCHOBHBIE KJIACChI HEOPTaHHMYECKUX https://m.edsoo.ru/00ad9b7c
COCTMHEHUI
48 ['eneTnueckas CBs3b MEXy KllacCaMu bubnuoreka LIOK
HEOPraHUYECKUX COETUHEHUI https://m.edsoo.ru/00ad9a50
49 0606 . bubmuoreka [IOK
oOIIIeHNe U CUCTeMAaTU3aIIHsI 3HAHUI https://m.eds00.ru/00ad9ch?
50 KonTtponeHast padota Ne3 o teme "OcHOBHBIE bu6nuoreka LIOK
KJIACChl HEOPTaHMUECKUX COSAMHEHUN" https://m.edsoo.ru/00ad9ela
51 IlepBblie MONMBITKY KJIacCU(UKAIIU bubnuorexa [IOK
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XUMHYECKUX djieMeHTOB. [loHsTHE O rpynmnax
CXOJHBIX 3JICMCHTOB

https://m.edsoo.ru/00ad9ffa

[Tepnoanueckuit 3axoH u Ilepuoauueckas

bu6mmoreka [JOK

52 CUCTEMa XUMHUYECKHX 31eMeHToB 1. 1. )
Mereneena https://m.edsoo.ru/00ada52c
bu6mmoreka [JOK
53 Tlepuobt, rpymmbL, OATpymIE! https://m.edso0o.ru/00ada52c
54 Crpoenue aromoB. CocTaB aTOMHBIX sIZIEp. bubnuoreka [IOK
H3oToms! https://m.edsoo.ru/00ada342
s | oo semoum: oo s B morea 10K
Meneneesa https://m.edsoo.ru/00ada6bc
XapaKkTepruCTUKa XUMHUIECKOTO BHSMGHTa o Bubmiorexa [[OK
56 €ro ToJIoKeHuIo B [leprnondeckoit cucreme https://m.edsoo.ru/00adag24
. 1. MenneneeBa " :
3nauenue [lepuoauueckoro 3akoHa ist BuGmuotexa LIOK
57 pa3BUTHA HAyKH W nipakTuku. J1. . https://m.eds00.ru/00adag6e
MenneneeB — y4EHBIN, MEIaror U rpakJIaHuH " :
58 DIJIEKTPOOTPUIIATEILHOCTH AaTOMOB bubnuoreka [IOK
XAMUAYECKUX IEMEHTOB https://m.edsoo.ru/00adaab8
59 HMonHnag xuMmnueckas CBs3b bubmiorexa LIOK
https://m.edsoo.ru/00adac34
60 K bubnuoreka [IOK
OBAJICHTHAs MOJISIPHAs XUMHYECKas CBS3b hitps://m.edsoo.ru/00adaab8
61 KoBaneHTHas HemosspHas XUMUYECKasl CBS3b bubmiorexa LIOK
https://m.edsoo.ru/00adaab9
62 CTelneHn OKUCIIEHNS bubmiorexa LJOK
CICHE OKHCIC https://m.edsoo.ru/00adae28
63 OKHCAUTENHEHO-BOCCTAHOBUTEIBHBIC PEAKITIH brbmiorexa LIOK
https://m.edsoo.ru/00adb076
64 OKHCIUTEIN ¥ BOCCTAHOBUTEIHN bu6nmoreka [JOK
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https://m.edso0.ru/00adb076

65 KonTtponesHas padora Ned o treme «Ctpoenue 1 bubmoreka LIOK
aToMa. XUMHUYECKas CBSI3b» https://m.edsoo0.ru/00adb486
66 PesepBHeIit ypok. O000IICHHE H 1 bubmmoreka [JOK
cHCTEeMaTH3alHsl 3HAHU https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O6o0mIeHne u 1 bubnuoreka [IOK
cHCTeMaTH3aIHsl 3HAHUI https://m.edso0.ru/00ad9cb2
68 Pesepubriit ypok. O600111eHUE 1 1 bubnuoreka [IOK
cHCTEeMaTH3aIlHs 3HaHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KUIACC

KoandecTBo 9acos

DJIeKTpPOHHbIe HU(POBHIE

Ne
Tema ypoka Kontpoabubie | IIpakTuyeckue o0pa3oBare/ibHbIE
n/n Bcero
padoThI padoThI pecypchbl
L cncrena simmmacom vieventos 11 ) 0 0 ubmorera LIOK
T https://m.edsoo.ru/00adb59e
MenneneeBa
2 A A—— ) 0 0 Bubmrorera LIOK
PBRIX TP https://m.eds00.ru/00adb6b6
TEePHOJIOB
3 Knaccudukanus u HoMeHKIIaTypa 1 0 0 bubnuoteka [IOK
HEOPraHWYEeCKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buibl XMMHUYECKOM CBSI3U U TUIIBI 1 0 0 bu6mmoreka [JOK
KPHUCTAJUTMIECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponsnas padorta Nel mo teme
5 «IToBTOpEHUe U yriyOneHne 3HaHUM 1 1 0
OCHOBHBIX pa3/IesIoB Kypca 8 kiacca»
5 Knaccudukanus XuMruaecKux peaxiui mo 1 0 0 bubnuoreka [IOK
pa3IMYHBIM IMPU3HAKAM https://m.edsoo.ru/00adbcb0
7 Howmmieo roworemn u rereporeumin ) 0 0 uGmiorera LIOK
p https://m.edsoo.ru/00adbe9a
peaxIusx
[ToHsiTHE O XUMUYECKOM PaBHOBECHHU.
@DaxkTOopHI, BIUSAIOIIME HA CKOPOCTh bubnunoreka [IOK
8 . 1 0 0 .
XUMUYECKON PeaKkIuy U MOJI0KCHUE https://m.edsoo.ru/00adc28c
XUMHYECKOTO PAaBHOBECHS
9 OKHUCIINTENBHO-BOCCTAHOBUTEILHEIC 1 0 0 bu6nmoreka [JOK
peakin https://m.edsoo.ru/00adcade
10 Teopust AIEKTPOIUTUIECKON TUCCOLIUAIIUH. 1 0 0 bubnunoreka [IOK
CunbHble U crabble IEeKTPOIIUTHI https://m.edsoo.ru/00adcd68
. bubmuoreka [IOK
1 HonHIe ypaBHeHus peaxiuii 1 0 0 https://m.edsoo.ru/00add448
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XUMHYECKHE CBOUCTBA KUCIOT U

12 OCHOBaHUU B CBETE MPECTABICHUH 00 bubmorexa LIOK
IpeA https://m.edsoo.ru/00add5d8
ANEKTPOJIUTUYCCKON TUCCOIMALIIT
15 mporcrasmensi o6 mextponmiseckoi BuGmorera LIOK
el P https://m.edso0.ru/00add8h2
JVCCOIHAIIAN
14 [TonsiTue o rumponn3se conei bubmorexa IOK
P https://m.edso0.ru/00add9d4
. bubnuoteka [IOK
15 O06o01eHre 1 cucTeMaTU3aIus 3HaHU I https://m.eds00.ru/00addd12
16 [IpakTnueckas padora Ne 1. «Pemenue bubnuoreka [IOK
IKCTIEPUMEHTATLHBIX 33129 https://m.edsoo.ru/00addbfa
. K;HTpOJ‘II)HaSI pabota Ne2 o teme Bu6mmorexa ITOK
«DIEKTPOIUTHICCKAS JUCCOITAAITHS. https://m.edsoo.ru/00addeco
XUMHUYECKHE pPeaKlIU B pacTBOpax»
18 OO6mrast XxapaKTepUCTHKA TaJIOTEHOB. bubnuoreka [IOK
XUMHUYECKUE CBOMCTBA HA MPUMEPE XI0pa https://m.edsoo.ru/00addfe2
19 navieccxnt cosiirma, nonyenne utmiotexa LIOK
> HOIYH ’ https://m.edsoo.ru/00ade104
MIpUMEHEHHE
S — uGmorera LIOK
L O MY https://m.edsoo.ru/00ade348
e€ cCBOWCTBY»
p | S e e BuGorea 10K
’ https://m.edso0.ru/00ade488
H30bITKE
) OO1mas xapakTepucTuka 31eMeHToB VIA- bubnunoreka [IOK
TPYIIIIBI https://m.edsoo.ru/00ade64a
25 Haxouenme copet o cocmmeniis Bubmiorera LIOK
A P " https://m.edsoo.ru/00ade64a
pHupoie. XUMUYECKHE CBOMCTBA CEPBI
24 CepoBosiopoJ1, cTpoeHHe, PU3NUECKUE U bubnuoreka [IOK
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XUMHYECKHUE CBOICTBA

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

Oxcuppl cepbl. CepHast KMCIIOTA,

bubmmoreka [JOK

25 (bu3HUeCcCKre U XUMUIECKIE CBOMCTBA, https://m.edso0.ru/00adea28
MIPUMCHEHHE
XHWMHUYECKUE PEAKIUH, JIEKAIE B OCHOBE
MIPOMBIIIIJIEHHOTO CII0co0a MoIy4eHus bubnuorexa [IOK

26 . .

CEpPHOM KMCIOThI. XUMUYECKOE 3arpsi3HEHHE https://m.edsoo.ru/00adec8a
OKpYKaloIlEeH CpeJibl COETUMHEHUSIMH CEPBI

27 Brrancnenne MaccoBOM TOJIU BEIXOJa bubmmoreka [JOK
MPOJIyKTa PEaKIuu https://m.edsoo.ru/00adec8a
OO6mrast XapaKTepUCTUKA AIIeMEHTOB VA-
rpynnsl. A30T, pacClipOCTpaHEHNE B bubnuoreka [IOK

28 )
npupojie, Pu3nvIecKue u XUMUIECKUE https://m.edsoo.ru/00adeeab
CBOMCTBA

29 AMMHaK, ero PU3nUecKre U XUMUICCKHE bubnuoreka [IOK
CBOWCTBA, MMOJTy4CHHE U IIPUMCHEHUE https://m.edso0.ru/00adf004

0| dlonyaemme anmaca, myuere 10 bubmorexa LIOK

o > Y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3OTHas KMCJIOTA, €€ GU3HUIECKUE U bubnuoreka [IOK
XAMHYECKHE CBOHCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIEH

39 aMMOHHMSI B KQUeCTBE MUHEPATIbHBIX bubnunoreka [IOK
ynoopenuii. XMMUYECKOE 3arpsisHCHUE https://m.edso0.ru/00adf518
OKpY’KaIoIlel cpeibl COeAMHEHUSIMHU a30Ta

B erom, umseene o Butmrotera LIOK

Lo https://m.edsoo.ru/00adf68a
CBOICTBA, OTy4YeHHE
w | Mmoo bosharss e B LOK
PAIBERIX yAOOD - JaTp https://m.edsoo.ru/00adfc20
pUPOHOH cpenbl pochaTamu
35 Yriepos, pacupoCTpaHEHUE B IPUPOJIE, bubnuoreka [IOK
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¢bu3nvecKrue 1 XUMHYECKHE CBOWCTBA

https://m.edsoo.ru/00adfd9c

Oxcuppl yriaepoaa, ux pusudeckue u
XHUMHYECKHAE CBOHCTBA. DKOJIOTHUECKUE

bubmmoreka [JOK

36 POOJIEMBI, CBS3aHHBIC C OKCHIOM yIIIepoa https://m.edsoo.ru/00adfebe
(V)
37 YronbHas KUCIO0TA U €€ COJIN bubmorexa LIOK
https://m.edsoo.ru/00ae006c¢
| Mo por e o e Busmoresa 110K
YHACHHE yT ; . https://m.eds0o.ru/00ae027e
KauecTtBeHHas peakius Ha KapOOHAT-UOH
3| opammtenmsonoem om0 BuGmorera LIOK
p m https://m.edso0.ru/00ae054e
COCIMHEHUSX YIIIepo/ia
40 Kpemunii u ero coenrHeHus bubmorexa LIOK
P m https://m.edsoo.ru/00ae080a
[Ipaktrueckas padota Ne 5. Pemenue
a1 SKCIEPUMEHTAIBHBIX 33714 110 TEME bu6mmoreka [JOK
«BaxHelmume HeMeTallIbl U UX https://m.edsoo.ru/00ae0bf2
COEIUHEHUI
2 B nesemam buGmnorexa LIOK
https://m.edsoo.ru/00ae0el8
COEIUHEHUI
OO6mrast XxapaKTepUCTUKAa XUMHUYECKHUX
3JIEMEHTOB — METAJJIOB. MeTajiidecKkas bubnuoreka [IOK
43 )
CBSI3b U METaJNINYECKasi KPUCTAIHYECKas https://m.edsoo.ru/00ae103e
pemérka. du3nyeckue CBONCTBA METAIIIIOB
p pAALHarp https://m.edsoo.ru/00ae1156
METAIIIOB
O61ue cnocoObl MOTy4YeHUsT METalIOB. BuGmorexa LIOK
45 CrnnaBel. Beruucienus no ypaBHEHUSIM

XUMHUYCCKUX peaKuHﬁ, €CJI1 OAUH U3

https://m.edso0.ru/00ae1156
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pEeareHToB COJEPKUT IPUMECU

46 [TonsaTue o KOppo3uK METAIIOB BH6H_HOTeKa HOK
https://m.edsoo0.ru/00ae1278
bubnuoteka [IOK

47 [enoumnsie merauib! https://m.edsoLc[).ru/Oan14b2

48 Oxcupl U TUIPOKCHIBI HATPUSL U KaJTUst BH6H_HOTeKa LIOK
https://m.edsoo.ru/00ae14b2

49 [[lerouyHO3EMENBHBIE METAIIITBI — KAJbLHI U bubnuoteka [IOK

MarHui https://m.edsoo.ru/00ae15e8

50 Baxnenmme coeTMHEHNS KaabIHs BH6H_HOTeKa HOK
https://m.edsoo.ru/00ae15e8

51 O00011IeH1E U CHCTEMATH3aLIU 3HAHU I

52 JKécTtkoCcTh BOJIBI M CIOCOOBI €€ yCTpaHEHHS BH6H_HOTeKa HOK
https://m.edso0.ru/00ae1886

o | Dpsmmem e o o B 10K

yeTpaHeHus" https://m.edsoo.ru/00aelae8
N bubmuoreka [IOK

54 AmoMHHHiE https://m.edsg_([).ru/Oan1c64
55 AmMdoTepHbIe CBOMCTBAa OKCHIA U bubnuoreka [IOK

THIPOKCHIA https://m.edsoo.ru/00aelc64
bubnuoreka [IOK

56 Keneso https://m.edsgé.ru/Oan1d86

57 Oxcupl, TUIPOKCH B! 1 conu xkenesa (11) u bubnunoreka [IOK

xenesa (1) https://m.edso0.ru/00ae35e6
58 O06001IeHne u cucTeMaTu3alus 3HaHUH
9 onenepuventatin saat no rewe. BuGnuorera 11K
o https://m.edsoo.ru/00ae3de8
«BaxxHelue MeTasibl U UX COSUHEHUSD
50 Boruncnenus no ypaBHEHUSAM XUMHUECKUX bubnuoreka [IOK

peaxunﬁ, €CJIM OAVH U3 pCarcHTOB JIaH B

https://m.edso0.ru/00ae1750
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M30BITKE W COJIEPIKUT TPUMECH.
Briuncienns MmaccoBOi IOJU BBIXOA
MPOJIYKTa PEAKIINHI

61 O0o01IeHHe U cCHCTeMaTU3alns 3HAHHIA 1
62 KonTponsnas padora Ne4 o teme 1
«BaxHenmume METaJlJIbl U UX COCIMHECHUS
63 BemectBa n maTepualibl B HOBCEJHEBHOM 1 bubnuoreka [IOK
’KU3HU YeIOBeKa https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpA3HEHUE OKPYKAIOLIEH 1 bubnuoteka [IOK
cpeibl https://m.edso0.ru/00ae4270
65 Ponp xuMum B penmieHnn 3K0JI0TM9EeCKUX 1 bubnuoreka [IOK
npoOIiem https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O600111eHNE U 1 bubnuoreka [IOK
CHCTEeMaTH3alHsI 3HAHUI https://m.edsoo.ru/00ae0dOa
67 PeseprubrIit ypok. O6001IeHNE 1 1 bubnuoreka [IOK
CHCTEMAaTU3alus 3HAHUIT https://m.edsoo.ru/00adb33c
68 PesepBubIit ypok. O6001IeHNE 1 1 bubnuoreka [IOK
CHCTEMATU3ALNS 3HAHUI https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YYEBHO-METOAUYECKOE OBECIHEYEHUE OBPA3OBATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

* Xumus, 8 wmacc/ KysmenoBa H.E., TutoBa M.M., T'apa H.H., AxuuonepHoe oO0IIecTBO
«M3narenscTBO «lIpocBemienne»

* Xumus, 9 xmace/ ,KysnemoBa H.E., Turoa M.M., I'apa H.H. AknumonepHoe o0miecTBo
«M3narenscTBO «lIpocBemienne»

METOANYECKHUE MATEPHUAJIBI AJI5S1 YUUTEJISA

* Bacumwesa II. /], Kysneyosa H. E. OOyuenue xumuu. MojepHuzanus 00OIIEro
obpazosanusi. — CII6.: Kapo, 2003.

* Kopowenrko A. C. Xumus. EI'D: mar 3a marom. 8-9 k1. TemaTuveckune TECTOBBIC 3aJaHUs/
A. C. Kopomenko, A. B. fmykoBa. — M.: [Ipoda, 2011. 172 c.

* Kysumeyosa H. E., Jleskun A. H. 3agadyHux 1o XAMHUH U ydammxcs 9 kiacca
oOmieo0pazoBarenbHBIX yupexaeHuid. — M.: Benrana—I'pad, 2007. 128 c.

* Kysuweyosa H. E., I[lamanoe M. A. OOyyeHWe XUMHUM Ha OCHOBE MEXIPEIMETHOMN
uHTerpanuu: ydaeonoe mocodbme 8-9 xi. — M.: Benrana-I'pad, 2004.

» Copoxun B. B., 3nomnukos D. I'. Tectbl o xumun. — M.: [Ipocemenune, 1997.

HU®POBBIE OGPASOBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET
https://m.edsoo.ru/7f41a636
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