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HOACHUMTEJBHASA 3AIITMCKA

[Tporpamma o XMMHK Ha YpOBHE OCHOBHOT'O 00IIeT0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUI K pe3yJapTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOM MpPOrpaMMbl OCHOBHOI'O
obmero obpazoBanus, npeactaBieHHBIX B @I'OC 00O, a Taxke Ha OCHOBE QeaepalbHON
paboueii mporpaMmbl BOCIIUTAaHUS U C YUETOM KOHIEHIMHM MpPEernojaBaHus y4eOHOTo IMpenmMera
«Xumus» B 00pazoBaTeNnbHBIX opranu3anusix Poccuiickoit denepannu.

[IporpaMmma mo xuMHHM Ja€T MPEACTAaBICHHUE O IENsIX, OOIIeld CcTpareruu OOYyYeHUS,
BOCIIUTAHUS W Pa3BUTHA OOydYaIOIIUXCS CpeICTBaMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBACT
o0s3aTenpHOE MPEIMETHOE COep)aHUe, MpeIyCcMaTpUBAEeT paclpeaesieHue ero mo Kjiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM MPOorpaMMbl [0 XUMUH, ONPEAEISAET KOIUYECTBEHHbIE
Y KaueCTBEHHbBIE XapaKTEPUCTUKHU COACPKAHUSL, PEKOMEHAYEMYIO [TOCIEA0BATEIbHOCTD U3yUEHUS
XUMHUH C Y4ETOM MEKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBs3€H, JIOTUKH y4eOHOTO IMpoliecca,
BO3PACTHBIX 0COOCHHOCTEH 00yYaroINXCs, ONpeeiseT BO3SMOXKXHOCTHU MPEAMETa JIJIs peau3alun
TpeOOBaHUIl K pe3yjbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTENbHON IMPOrpaMMbl HAa YPOBHE
OCHOBHOTO 00mIero oOpa3oBaHus, a TaKkKe TPeOOBaHUI K pe3yibTraTaM OOYYCHHsS XUMHH Ha
YPOBHE IieJIel U3y4eHHs MpeaMeTa U OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIBHOM NEATEIbHOCTH
00yYaroIerocs Mo OCBOCHUIO y4eOHOTO COJIepKaHMSL.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (pOpMHpOBaHUS MUPOBO33pEHUsI 00y4darolerocs, ero
MPEJICTaBICHUN O MaTepUAIbHOM €IMHCTBE MUPA, BXXHYIO POJIb UTPAIOT (OPMUPYEMbIE XUMHUEHN
NPECTaBICHUs O B3aMMOIPEBPAILCHUAX YHEPTUU U 00 SBOJIIOLIMHU BEIIECTB B MPHUPOJIE, O IMYTSIX
pelieHuss TI00adbHBIX MPOOJIEM yCTOMYMBOTO pa3BUTHS 4YEIOBEYECTBA — CBIPHEBOIA,
HHEPreTHUECKOH, MUILEBOM U HKOJIOTUYECKON 0€30I1acHOCTH, MPOOJIeM 31paBOOXPAHEHUS.

N3ydenune xumuu:

CIOCOOCTBYET peau3aliii BO3MOKHOCTEH JUIsl caMOpa3BUTHS U (POPMHUPOBAHUS KYIbTYPbI
JUYHOCTH, €€ 001el 1 (PyHKIMOHATBHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUICHHUS U TBOPUECKUX CIIOCOOHOCTEH 00yJaronmxcs,
HaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHOM  NeATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaKk H B
npodecCHOHATIBHON 1eSTeTbHOCTH;

3HAKOMUT CO CHEUM(PHUKON HAYYHOTO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI IIEIOCTHOTO
B3IJI511a HA €JUHCTBO MPUPOABI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TarloM B JOPMUPOBAHUU

€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH 00Y4aIOLIHXCS;



CHOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOIO OTHOLIEHUS K €CTECTBEHHO-HAay4YHBIM
3HAaHUSIM, K TPHPOJIE, K 4YENOBEKY, BHOCHUT CBOH BKJAJ B SKOJOTHYECKOE 0Opa3oBaHHE
o0yyJarouuxcs.

JlaHHble HampaBieHHUs B OOYYEHMH XMMHU O00ECHEeUMBAIOTCS CleUu(UKON copepkKaHus
y4eOHOT0 NpeIMeTa, KOTOPBIN ABJISETCS MeJarorn4ecky alalTHPOBAHHBIM OTpaskeHHEeM 0a30BOi
HAayKH XMMUHU HA ONPEIETEHHOM 3Tare €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHHs OPUEHTUPOBAH HAa OCBOCHUE
00y4aroIUMUCS CUCTEMBI NI€PBOHAYAIBHBIX MOHATHH XMMHHU, OCHOB HEOPraHUYECKOH XUMUM U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX IIOHATUN OPTaHUYECKOW XUMUH.

CrtpykTypa copep:kaHMsl IPOrpaMMbl MO0 XMMHHU C(OpPMHUpPOBaHA HA OCHOBE CHCTEMHOI'O
noaxoja kK e€ mzydeHuro. CopepixaHHe CKJIAAbIBAETCS U3 CUCTEMbI MOHATHH O XMMHUYECKOM
JJIEMEHTE U BEIIECTBE M CUCTEMbI MOHATHH O XuMHueckod peakuuu. OOe 3TU CHCTEMbI
CTPYKTYpPHO OpPraHM30BaHbl 10 NPUHLUIY IOCJIEAOBATEIbHOIO PAa3BUTUS 3HAHUN Ha OCHOBE
TEOPETHYECKUX NPEICTaBICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHMS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepnonnueckoro 3axkoHa JI. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHUs O CTPOCHUH aTOMa U XMMUYECKOM CBSA3H;

— IPEACTaBIECHUN 00 AIIEKTPOIUTHUECKON AUCCOMAIIMM BEIIECTB B pACTBOPAX.

Teopernueckre 3HAHUSA PACCMATPUBAIOTCSA HA OCHOBE DMIIMPHUYECKHU ITOJIYYEHHBIX H
OCMBICJICHHBIX (PaKTOB, pa3BUBAIOTCS IOCIEI0BATENBHO OT OJJHOTO YPOBHS K APYTrOMY, BBIITOJTHSSA
(GyHKIIMHN OOBSICHEHHSI U TPOTHO3UPOBAHUS CBOMCTB, CTPOEHUSI U BO3MOKHOCTEH MPAKTUYECKOTO
IIPUMEHEHUS U MTOTYYEHUS U3y4aeMbIX BEIECTB.

OcBoeHue mporpaMMbl IO XMMHUHU CIOCOOCTBYET (OPMHUPOBAHHUIO TIPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHON IPUPOJBI,
LIEHHOCTHOTO OTHOIIEHHUS K HAyYHOMY 3HaHHUIO U METOJaM I03HaHUs B Hayke. M3ydenue xumun
MIPOUCXOUT C IPUBJICYEHUEM 3HAHUM U3 paHee U3YUeHHbIX YUEOHBIX MpeaMeToB: «OKpyKaromui
Mup», «buonorus. 5—7 knaccel» U «DU3uKa. 7 KIacey.

[Tpu n3yyeHnH XMMUU TPOUCXOIUT (POPMUPOBAHHUE 3HAHUH OCHOB XUMHUYECKOM HAyKH Kak
00J1acTl COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKON JESITEbHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajada y4eOHOro NpeaMeTa COCTOUT B (OPMHUPOBAHUU
CHCTEMBl XUMHUYECKUX 3HAHUN — BaXXHEUIMX (DAKTOB, MOHSATUH, 3aKOHOB U TEOPETUYECKHX
MOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
IPUOOLIEHNHN K HAyYHBIM METOJaM MO3HAHMS IIPU U3YYEHHUH BELIECTB U XMMUYECKUX peaKluii, B

GbopMUPOBAHUM U DPA3BUTHH [O3HABATEJIbHBIX YMEHUH M HMX TMPUMEHEHHMH B Yy4eOHO-



MO3HABATEIIbHON U y4eOHO-HCCIEeI0BATEIbCKON 1eATEIbHOCTH, OCBOGHUH TMpaBUil O€3011acHOTO
oOpallieHus C BEIIECTBAMHU B ITIOBCEIHEBHOM JKU3HH.

[Ipy M3ydyeHMH XMMHUU Ha yYpOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS BaXHOE 3HAUYCHUE
MPUOOPENHN TaKKe LEH, KaK:

— (popMHpOBaHUE MHTEIJIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOM K caMOOOpPa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TMPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOUINMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTh OOYyYEHHUS HA CHUCTEMAaTHYECKOE TNPHOOIIEHHE OO0yJaromuxcs K
CaMOCTOSITEJIbHOW  ITO3HABAaTEJIbHOW  JEATENbHOCTH, HAay4YHbIM  METOJAM  IIO3HAHUS,
(bopMUPYIOLITUM MOTUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHH;

— ofecrnieueHue YCJIOBHUM, CHOCOOCTBYIOUIMX MPHOOPETEHHI0 OO0YYarOIIMMHUCA OIbITa
pa3HoOOpa3HON /eATeIbHOCTH, MO3HAHUS M CAMOIIO3HAHUSA, KJIFOYEBBIX HABBIKOB (KIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JJIS1 PA3IMYHBIX BUAOB JACSITEILHOCTH;

— ¢popmupoBanue o0mel yHKIMOHATBHON U €CTECTBEHHO-HAYYHON IPAMOTHOCTH, B TOM
YHCclie YMEHHUH OOBSCHATH U OIICHUBATh SIBJICHUS OKPYKAIOIIEr0 MUPA, UCIIOJIb3Ys 3HAHHUS U OTIBIT,
MOJTyYeHHBIC TIPH M3yYEHUU XUMHUU, MPUMEHSATh UX MPH PEIICHUH MpoOJieM B MOBCEIHEBHOM
YKU3HU U TPYJIOBOM €ATEIBHOCTH;

— (opmMupoBaHue y 00y4aromuxcs r'yMaHUCTUYECKUX OTHOLIEHWH, TOHUMAaHUS [ICHHOCTH
XUMHUYECKHX 3HAHUHU Ui BBIPAOOTKM SKOJIOTUYECKU 1IE€JIeCO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOIHOMN
Cpelibl;

— pa3BUTHE MOTHBALUU K 00YyYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTHM K OCO3HAHHOMY BBIOOpY
npoduis U HaNpaBICHHOCTH JlalbHeHIIero ooyueHusl.

OO1ee 4nCIIO 4acoB, OTBEAEHHBIX I M3YYEHHUS] XMMUU Ha YPOBHE OCHOBHOT'O OOILEro
oOpa3oBanus, coctaisieT 136 yacoB: B § knacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68

yacoB (2 yaca B HEJIEINIO).



COJAEP/)KAHUE OBYYEHUSA

8 KUIACC

IlepBoHauya/JbHbIE XMMHYECKHE TOHSITHUSA

[Ipeamer xumuu. Poiib XMMUM B KM3HM 4YellOBeKa. XUMHUS B CHUCTEME HayK. Tena u
BenlecTBa. du3nueckue cBOWCTBA BELIECTB. Arperatnoe cocrosinue Bemects. [lonstue o merogax
no3HaHus B XuMHuH. Yuctele BenectBa u cMecH. CriocoObl pa3faenieHus CMEeCeu.

ATOMBI U MOJIEKYJbl. XHMHUYECKHE 3JIEMEHThl. CHMBOJIBI XMMHYECKUX 3JIEMEHTOB.
[IpocThie U clloKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE yYEHUE.

Xumuueckas popmysa. BareHTHOCTh aTOMOB XUMUYECKUX 3JIEMEHTOB. 3aKOH IIOCTOSIHCTBA
cocraBa BewlecTB. OTHocuTenbHass aromMHass Macca. OTHOCHTENbHAs MOJIEKYJISIpHAs Macca.
MaccoBast 1011 XUMHUYECKOI'0 2JIEMEHTA B COEAMHEHUH.

KonuuecTBo Bemecta. Moib. MonspHas Macca. B3auMocBs3b KOJIM4ecTBa, MacChl U 4rciia
CTPYKTYPHBIX €IMHHUII BeuiecTBa. Pacu€Tel mo hopMynaM XUMHYECKHX COSTUHEHHI.

O®uznyeckue M XUMHUYECKHUE SBICHHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpaHEHHsI MacChl BEIIECTB. XUMHUYECKUe ypaBHeHHs. Kiaccupukamus XUMHUYECKUX peaKiui
(coenuHeHUs, pa3IokKeHUs, 3aMEILeHHs], OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCyI0i, mpaBwiaMu paboThl B jabopaTtopuu U nmpuéMamu
oOpareHusi ¢ J1abOpaTOpHBIM O0OpPYJIOBAaHHEM, M3YUYCHHE U ONMUCaHWE (U3UYECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOM0AeHne pu3nuecKux (IJIaBIeHNEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYNKe, KHTIEHUE M KOHJIEHCAIHs BOJbI) U XUMUUYECKUX (TOPEHHUE CBEUH,
IIPOKAJIMBaHUE MEIHOM ITPOBOJIOKH, B3aUMOICHCTBHE MeJla C KUCIIOTON) SIBICHUMN, HAOII0IeH!E U
OIMCaHNE NMPU3HAKOB NMPOTEKAHUSI XUMUYECKUX peaklnil (pa3okeHHe caxapa, B3auMoJIeHCTBUE
CEpHOHN KHUCIOTBHI C XJOpUAOM Oapus, pasioxeHue ruapokcunaa menu (ll) mpu nHarpeBanuu,
B3anMOoJIeiicTBHE *kelne3a ¢ pacTBopoM coiu meau (1), n3ydenne cnocoGoB pazaesieHus: cMecei:
C TOMOIIBI0 MarHuTa, (QUILTPOBAHUE, BbIAPUBAHUE, JUCTUIULILUSI, Xpomarorpadus,
IIPOBEJICHNUE OYUCTKU MOBAPEHHOM COJM, HAONIOJAEHHE U ONUCAHHE PEe3yNIbTaTOB MPOBEICHUS
ONbITa, WIUIIOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MacChl, CO3JaHME MOJEJIEeH MOJIEKYT
(I1apocTepKHEBBIX ).

Ba:xHeiiniue npeacraBuTe/ M HEOPraHMYECKMX BelIeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopoj — 3J€MEHT M MPOCTOE BEIIECTBO.
Haxoxaenne kucnopona B npupoje, Gu3nuecKkue U XMMHUECKHUE CBOWCTBA (pEaKIud TOPCHHUS).

Oxcunpl. Ilpumenenune xkucnmopoga. CrocoObl TOMy4YeHHs KHUCIOpoaa B JabopaTopuud H



npoMbIIeHHOCTH. KpyroBopoT kuciopoaa B mpupoje. O30H — amaoTponHas MoAuduKanus
KHCJIOPOJA.

TernnoBoil 3¢ (deKkT XUMHUECKOW peakluu, TEPMOXMMHUYECKHE YpaBHEHHS, 3K30- U
SHIOTEPMHUUYECKHE peakuuu. TOIMBO: yroib M MeETaH. 3arpsi3HEHHE BO3/AyXa, YCHUIICHHE
MapHUKOBOTO 3¢ (deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — aneMeHT 1 ipocToe BemecTBo. HaxoxaeHrne Bogopoa B mpupoie, pusudeckue
U XMUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CIOCOORI monyyeHus. KucioTer u conu.

Monsipablii 00BEM ra3oB. PacuéThl Mo XUMHUYECKUM YpPaBHEHHSIM.

®usnyeckue cBoMcrBa BoAbl. Boma kak pacrBoputens. PactBopbl. HacelmeHHble u
HEHACBIILICHHBIE PAacTBOpPbI. PacTBOpUMOCTh BeElIECTB B Boje. MaccoBas 10 BEIIECTBA B
pactBope. XuUMHYECKHE CBOMCTBAa BOAbl. OcHOBaHMS. Pojib pacTBOpPOB B MPHUPOJEC U B KUZHU
yenoBeka. KpyroBopor BOJbpl B mpupoje. 3arpsi3HEHUE NPUPOJIHBIX BoA. OXpaHa M OYMCTKa
MPUPOJIHBIX BOJ.

Knaccudukanus Heopranmdeckux coeauHeHnd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coneo0Opa3yroiue (OCHOBHBIC, KHCIIOTHEBIE, aM(OoTepHEIC) U HecoleoOpasyromue. HomeHkiatypa
OKCUJI0B. DU3NyeCcKre U XUMUYECKHE CBOMCTBa OKCUAOB. [lomyueHnne okcuoB.

OcHoBanusi. Knaccudukaiuss OCHOBaHMIA: MIENOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenkmarypa ocHoBaHmil. Pu3nUecKMe M XMMHYECKHE CBOWCTBa OCHOBaHMU. [lomyuenume
OCHOBaHUM.

Kucnotel. Knaccuduxamus kucinor. Homenknarypa kucinoT. Ousndeckue U XUMHUECKUE
cBoiicTBa kucioT. Psan akruBHoctu metamuioB H. H. bekerosa. [lonyuenue Kucmior.

Comu. Homenknarypa coneil. ®duznueckue U XumMudeckue coictBa coseil. [lomydenue
COJIEH.

['eneTnueckast CBA3b MEXKIY KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KauyeCTBEHHOE OIpeiesieHne COJepKaHUs KUCIOpoJa B BO3AYyXe, MOJIyYeHHEe, COOMpaHue,
pacmo3HaBaHWE W W3y4YEHHWE CBOMCTB KHCIIOPOJa, HAOIIOJCHUE B3aUMOJCHCTBHUS BEIIECTB C
KHCIIOPOJIOM U YCIIOBUSI BOSHUKHOBEHHS U IMPEKpaIleHusi TopeHus (moxkapa), 03HaKOMJICHHE C
oOpa3llaMd OKCHIOB M ONUCAHHE WX CBOMCTB, TMOJy4YeHHE, COOMpaHUE, paclo3HABaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiicTBue Bogopoaa ¢ okcumom wmeau (1)
(BO3MOXHO MCITOJIH30BaHUE BUICOMATEPHAIIOB), HAOIIOICHHE 00Pa3I[0B BEIIECTB KOJIMYECTBOM |
MOJIb, HCCJCIOBAaHUE OCOOCHHOCTEH pACTBOPEHUS BEIIECTB C PA3IUYHOW PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJI€d pacTBOPEHHOIO BEIIECTBA,

B3aMMOJICIICTBHE BOABI C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE



BUJICOMATEPHAJIOB), MCCIEA0BaHNE OOPa3I[0OB HEOPraHMYECKHUX BEUIECTB Pa3IMYHBIX KIIACCOB,
HaOJI0JICHUE M3MEHEHUsI OKPAaCKM WHJMKATOPOB B PAcTBOpAaX KUCIOT U IIEJIOUeH, M3ydeHue
B3auMojieiicTBus okcuaa menu (11) ¢ pacTBOpoM cepHOI KMCIOThI, KUCIOT ¢ METaJIAMU, PEAKIU
HEWUTpalHu3aluu, I0Jy4YeHNE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJIHOIO METAJlIa IPYyTruM
W3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTAIBHBIX 3aJad 1o TeMe «BaxHeilmmue Kiaccsl
HEOPraHUYECKUX COCIUHEHUI.

Hepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xumu4yeckux jiemeHtos /[, HU.
MenpeneeBa. CtpoeHne aToM0OB. XMMH4YeCKas CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBbIe MOMBITKH KIACCH(PUKAIIMN XUMUYECKHUX 1eMeHTOB. [[oHATHE O TpynIax CXOAHBIX
AJIEMEHTOB (IIIEJIOYHBIC U MIEIOYHO3EMETBHBIC METAJUIbI, TaJIOT€HbI, UHEPTHBIE Ia3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(poTepHbIe OKCUABI U TUAPOKCUIBL.

[lepuonnueckuii 3akoH. Ilepmoamueckas cucrema xumuyeckux »saemeHtoB J[. .
MengeneeBa. KopoTkomepuonnas u JamuHHONEpHogHas ¢opmbl [lepruogudeckoil CHUCTEMBI
xumuueckux siemeHToB J[. M. MenneneeBa. Ilepuonst u rpymnmbl. DU3HYECKH CMBICH
MOPSAAKOBOIO HOMEpa, HOMEPOB IIEPUOA U IPYIIIIBI AJIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX sajiep. M3oTonbl. DnekTpoHbl. CTpOEHUE 31EKTPOHHBIX
obosouek aroMoB TepBbIX 20 xumuueckux siemeHTOB Ilepuommueckont cucremsr J[. U.
MengeneeBa. XapakTepUCTUKa XMMUYECKOT0O 3JIEMEHTA MO €ro moJiokeHuto B [leproanyueckoit
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTU U3MEHEHHUS paguyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TPYIIAM U IEPUOAAM.

3nauenue [leprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMHUYECKHUX AJIEMEHTOB
JUIs pa3BUTHS HayKH U npakTuku. 1. 1. MeHaenees — y4€Hbll U IpayKJaHUH.

Xumuueckas CBSI3b. KoBanentnas (momsipHast u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPUIIATETLHOCTh XUMHYECKUX 3J1EMEHTOB. MIOHHAs CBS3b.

Crenenb okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu. [Iporeccyl okuciaeHus
Y BOCCTaHOBJIEHUS. OKUCITUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

n3ydeHue oO0pas3IoB BEMIECTB METAUIOB W HEMETAIOB, B3aWMOJCHCTBHE THUIPOKCHIA
LMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IPOBEACHHUE OIBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI (TOpEHNE, PEaKLIUK PA3JIOKEHUS, COSTUHEHNUS ).

Mesicnpeomemmuuie ceasu



Peanuzanus MexXnpeIMETHBIX CBSI3€M MPHU U3yYEHUU XMMHHU B 8 KJIacce OCYHIECTBISAETCA
Yyepe3 UCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHATHH, TaK U MOHATUMN, SBIISIOIIUXCS
CHCTEMHBIMU ISl OTAEJBHBIX MPEIMETOB ECTECTBEHHO-HAYYHOTO LIMKJIA.

OO01ure ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAYYHBIN (paKT, TUIIOTE3a, TEOPUS, 3aKOH, aHAIIU3,
CUHTE3, KiacCHU(pUKalusi, NEePUOAUYHOCTb, HAONIOJCHUE, OHKCIEPUMEHT, MOJAEIUPOBaHUE,
MU3MEPEHUE, MOJIETIb, SIBJICHUE.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIUJ, H30TOIIbI,
pPaZ0aKTUBHOCTb, MOJIEKYJa, AJIEKTPUUYECKUN 3apsl, BELIeCTBO, TeJ0, O0BEM, arperaTHoOe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3831561, ComHIle.

buonorust: porocunres, npixanue, ouochepa.

['eorpadus: armocdepa, ruapochepa, MHHEpaAIbl, TOpPHbIE MOPOJIbI, IOJE3HbIC
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMHUYeCKas peakuus

Ilepuonuueckuin 3akoH. llepmoamueckass cucremMa xumuueckux a3nemeHtos . H.
MenneneeBa. CTpoeHue aroMOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOMCTB XUMHUYECKHX
AJIEMEHTOB TMEPBBIX TPEX MEPUOMAOB, KAJIMs, KaIbIMd M HUX COCIMHEHUWA B COOTBETCTBHH C
MOJI0KEHUEM AJIEMEHTOB B [leproinueckoil CucteMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHUAbl XUMUYECKON CBA3M. THNBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCHMOCTBH CBOMCTB BEILIECTBA OT THUIA KPUCTAIUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XMMHYECKHE CBOWCTBA
BEIIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJIaCCaM HEOPTraHMYECKUX COEAMHEHUM, F€HEeTHYeCKas
CBSI3b HEOPTaHUYECKUX BEILIECTB.

Knaccudukanus XMMHUYECKHX PEakIuil 0 pa3IUYHbIM IpU3HaKaM (TI0 YUCIYy U COCTaBy
YYaCTBYIOIINX B PEAKIIMH BEIIECTB, M0 TEIIIOBOMY 3(PEKTY, 110 U3MEHEHHUIO CTETICHEH OKUCTIEHUS
XUMHUYECKHX DJIEMEHTOB, IO OOpaTUMOCTH, TIO YyYacTHUIO KaTaiu3aTopa). OK30- |
SHIOTEPMUYECKHUE PEAKIINU, TEPMOXUMUUYECKHE YPABHEHUSI.

[TonsiTie 0 CKOpOCTH XUMHUYecKkoi peakiuu. [loHaTtne 06 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsSTHE O TOMOTEHHBIX M TETEPOTeHHBIX peakiusax. [loHsTue o
karanuse. [londaTne 0 XuMuuecKoM paBHOBECHH. DAKTOPBI, BIUSIOIIHNE HA CKOPOCTh XUMHUYECKOU

PCaKIIUA U IMMOJIOKCHUC XUMHUYCCKOI'0 paBHOBCCUA.



OKHCITUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIMM, SJCKTPOHHBIM OajaHC OKUCIUTEIHHO-
BOCCTAHOBUTEIbHON peakuuu. CocTaBiIeHUE YPaBHEHUU OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakiMii ¢ UCTIOIb30BAHUEM METO/IA SJIEKTPOHHOIO OaaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLMALMU. DIEKTPOIUTHl U HEIJIEKTPOIUTHL. KaTHOHBI,
aHUOHBI. MeXaHMU3M JTUCCOLIMAIIMY BEIIECTB C Pa3IM4HbIMHU BUJIaMU XUMUYECKOU cBsi3U. CTeneHb
mucconuaiuu. CUIbHBIE U c1a0bIe SJICKTPOIHTEHI.

Peakuuu noHHoro oOMeHa. YCIIOBHUS NMPOTEKaHUS peakUil HOHHOTO OOMEHa, MOJHBIE U
COKpaIllEHHbIE MOHHBIE ypaBHEHMS peakuuii. CBOMCTBAa KHUCIOT, OCHOBAHUM U COJIEH B CBETE
MpEJCTaBICHU 00 SIEKTPOIMTUYECKON aucconuanui. KadecTBeHHbIE peakIMd Ha HOHBI.
[TonsTHE O THIPONHN3E CONEN.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMeTauioB (rpadura W anamasa), CJIOKHBIX BEIISCTB (XJIOpUAa HaTpHs),
WCCJICIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW PEAaKIHUU OT BO3JECHUCTBHS Pa3IMYHBIX
(akTOpOB, MCCIEIOBAHHUE AJICKTPOIPOBOJAHOCTA PACTBOPOB BEIIECTB, MPOIECCa AUCCOIUAIIUN
KHCTIOT, IeJI0Yel U cosel (BO3MOKHO UCIIOJIb30BaHNE BUEO MAaTEPUAIIOB), TPOBEICHUE OMBITOB,
WUTIOCTPUPYIONINX TPU3HAKK TPOTEKAHUS peaklnii MOHHOro oOMeHa (oOpazoBaHWE Ocajka,
BBIJICJICHHE Ta3a, 00pa30oBaHUE BOJIbI), OMBITOB, HILTIOCTPUPYIOMIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX peakIuil (TOpeHue, peakluyd paslIokKEHUs, COSAMHEHHS), pPAacIIO3HABAHUE
HEOPraHMYECKHUX BEIIECTB C TOMOINBID KAueCTBEHHBIX pEaKklUWid Ha WMOHBI, pElIeHUE
DKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTtasibl M MX coeIUHEHUS

OO0mas xapakTepucTHKa rajgoreHoB. OCOOEHHOCTH CTPOCHHsI aTOMOB, XapaKTEPHBIE
crenenn okucieHus. CTpoeHne U (PU3HUECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJOTCHOB.
XUMHYEeCKHE CBOWCTBA Ha MpHMepe Xjopa (B3aMMOJICHCTBHE C MeTajulaMH, HEeMeTaJUlaMu,
menoyamu).  XjopoBoaopoa. ConsiHas KHACIOTa, XUMHUYECKHE CBOMCTBA, MOJydYeHHUE,
npuMeHeHue. [leficTBre Xaopa U XJIOPOBOIOPO/Ia HAa OpTraHW3M YelloBeKa. BaxxHen e XJIopuabl
U UX HaXO0XJACHHUE B IPUPOJIE.

O6mas xapaktepuctuka 3ieMeHTOB VIA-rpynmel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHbie cTeneHn okucieHus. CTpoeHrne W (U3HUYECKHE CBOMCTBA MPOCTHIX BEIIECTB —
KHUCTIOpOJia M cepbl. AJUIOTPONHBIE MOIU(MUKAIIMKA KUCIOPOJa U Cepbl. XUMUYECKUE CBOMCTBA
ceppl. CepoBoJIOpoa, CTpoeHHE, (U3MYECKHE M XUMHYECKHe CBOicTBa. OKCHUIBI Cephl Kak
MPEJICTABUTENIM KUCIOTHBIX OKCHAOB. CepHasi KUCIIOTa, PU3NYECKUE W XUMHUYECKHE CBOHCTBA

(oOrmre Kak MpeAcTaBUTENS Kiacca KUCIOT U crienuduieckue). XuMHUYECKHUEe PEaKInH, JISKaIue



B OCHOBE IIPOMBIIIIJIEHHOT'O CITOCO0a MOTy4yeHHs CepHON KUCIIOTHL. [IprMeHeHne cepHO KUCTOTHI.
Conn cepHOM KHCIIOTHI, KayecTBEHHasl peakuusi Ha cynbdar-uon. Haxoxxnenue cepbl u eé
COCIMHEHUHN B IpHUpoAe. XUMUYECKOE 3arpsA3HEHUE OKPYKAIOLICH Cpelbl COCIUHEHUSAMU CEPbI
(KUCIIOTHBIE JOXKIU, 3arPA3HEHHE BO3/IyXa U BOJOEMOB), CIIOCOOBI €r0 MPeI0TBPALLICHUS.

OO6mass xapakrepucTuka 31eMeHTOB VA-rpymnmbl. OcoOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHbIE CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B MpUpoie, (PHU3UYECKUEe U
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gu3n4ecKue 1 XMMUYECKHUe
CBOICTBa, nony4yeHue u npuMmeHeHne. Conu aMMOHHUsI, UX (HU3MUECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHast peakuusi Ha MOHbI aMMOHMS. A30THasi KUCJIOTa, €€ IMOJy4YeHUue,
duznveckue W XHUMHYECKHE CBOMCTBa (OOIIME KaK TMPENCTAaBUTENs Kiacca KHCIOT |
cnenuduyeckne). Mcnoiap3oBaHWE HHUTPATOB M COJEH aMMOHHUSI B KaueCTBE MHHEPAIbHBIX
ynobpenuii. XUMHUECKOE 3arps3HEHUE OKPYXKAIOUIeH cpeibl COSTUHEHUSIMH a30Ta (KUCIOTHBIC
O, 3arps3HEHHE BO3JyXa, MOYBBI M BOA0EMOB). Docdop, amaoTpornHble MOAUDUKALNN
docthopa, puszndyeckne nu xummueckue cBorictBa. Oxcun docdopa (V) u pochopHas kucnora,
¢u3nueckue W XUMHYECKHE CBOWCTBA, moiydeHue. Mcmomb3oBanue ¢ochaToB B KadyecTBe
MHUHEpaJIbHBIX Y100pEHUH.

OOmast xapakrepuctuka 31aeMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHBIE CTETNIEHU OKUCIIEHUA. YTJEepOo/, alFIOTPOIIHbIE MOAU(UKAIINY, PACTIPOCTPAHEHHUE B
npupoje, Gu3ndeckue u XuMUIecKrue cBoicTBa. AncopOuus. KpyroBopot yriepoaa B mpupoe.
Oxcuapl yraepona, Ux GU3NUecKue U XMMUYECKHe CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPTaHU3MBI,
HOJy4eHHE U MPUMEHEHHE. DKOIOrHYeCKHe npoOieMsl, cBs3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTE3a TI100aIbHOTO TOTEIUIEHHUs KJIMMaTra, MapHUKOBBIM 3(dekT. YronbHas KucioTa U eé
conu, UX (PU3MYECKHMe M XHMMUYECKHE CBOMCTBA, IMOJIyueHHE W TNpuMeHeHue. KauecTBeHHas
peaknus Ha KapOOHaT-MOHBIL. Mcnoap30BaHne KapOOHATOB B OBITY, MEUIIMHE, TPOMBILIUICHHOCTH
U CEJIbCKOM XO3SIHCTBE.

[lepBoHavanbHble MOHATHS 00 OpPraHMYECKMX BEHIECTBaX KaK O COEIUHEHHSX yriepoja
(MetaH, 3TaH, STUJIEH, alleTUJIeH, ITAHOJ, TJUIEPUH, YKCyCHasl KucioTa). [IpupoaHble HICTOUHUKH
YIIEBOIOPOAOB (YToJib, MPUPOIHBIN ra3, He(Th), MPOAYKTHI UX TiepepaboTku (OEH3MH), UX POIIb
B OBITY M NPOMBIIITIEHHOCTU. [IoHSATHE O OMONIOrMYEeCKH BaKHBIX BEIIECTBAX: KHUpax, OeiKax,
yriaeBolax — M HMX POJIM B KU3HU dYeloBeka. MarepuanbHOe €IMHCTBO OpPraHUYECKUX U
HEOPraHWYECKUX COECTUHEHMI.

Kpemuuii, ero ¢usndyeckue M XUMHUECKHE CBOWCTBA, IOJyuYe€HHE M NpPUMEHEHHE.
Coenunaenuss kpemHusi B mpupone. OOmme mnpencraBieHuss o0 okcune kpemuaus (V) u

KpeMHHEBOU KuciaoTe. CHIIMKATBI, UX UCIOJb30BaHUE B OBITY, B IPOMBIIINICHHOCTH. BaxkHelme



CTPOUTENIbHBIE MaTepHUalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. I[IpoGiemsl
0€30MacHOr0 UCNOIb30BaHUS CTPOUTEIBHBIX MATEPUAJIOB B IIOBCEITHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHrue o0paslloB HEOPraHUYECKUX BEIECTB, CBOIMCTB COJISIHOM KHUCJIOTHI, MPOBEACHUE
KaueCTBEHHBIX PEaKIUi Ha XJOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpakaromue (U3NIYEeCKue U XUMHUYECKHE CBOMCTBA TaJOTCHOB M MX COCJUHEHUH (BO3MOYKHO
UCIIOJIb30BaHUE BUACOMATEPUAIOB), O3HAKOMIIEHHE C 0OpasliaMu XJIOPUAOB (TaJOTeHUIOB),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEpHaNoB), HaOmOJeHHe Tmpolecca OOyrauBaHUSL — caxapa TOJ  JIeHCTBUEM
KOHLEHTPUPOBAHHON CEPHOM KUCIOTHI, U3yYEHHE XUMUYECKUX CBOWCTB pa30aBiICHHON CEpHOMN
KHCJIOTHI, TIPOBEJICHHE KaYeCTBEHHOW pEeaKkIMH Ha Cyiab(paT-nOH M HaOIIOJCHHWE NMpU3HaKa e&
MPOTEKaHUs, O3HAKOMJICHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, docdopa M MX COeIUHEHUN
(BO3MOYHO HCIIOJIb30BAHHUE BHIEOMATEPUAIIOB), 00pa3iaMu a30THHIX U (PochOpHBIX ynoOpeHui,
[OJIyueHue, coOMpaHue, pacro3HaBaHHME W U3YYEHUE CBOWMCTB aMMHAKa, IPOBEJCHHE
Ka4eCTBEHHBIX PEAKIMI Ha MOH aMMOHUS U (hocdaT-uOH U U3ydeHHUE MPU3HAKOB UX MPOTCKAHUS,
B3aUMO/IEHICTBHE KOHIIEHTPUPOBAHHONW a30THOW KUCIOTHI ¢ ME/bI0 (BO3MOXKHO MCIIOJIb30BaHHE
BUJEOMATEPHUAJIOB), H3Y4YEHHE MOJAETeH KpUCTAJUIMYECKUX pemEToK anmasza, rpadura,
¢byniepeHa, 03HaKOMIIEHHE C MPOIIECCOM aJCOPOIIMHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yIa€M U yCTPOMCTBOM ITPOTUBOra3a, MojdydeHune, coOupaHue, paclio3HaBaHNe U U3yUeHHE CBOMCTB
YIJIEKUCIIOTO Ta3a, MPOBEIEHUE KaueCTBEHHBIX peakUui Ha KapOOHAT M CHUJIMKAT-HOHBI U
WU3Y4YEHHE IIPU3HAKOB MX IPOTEKaHHs, O3HAKOMJIEHME C TPONYKLIUEH CHIMKATHOU
IIPOMBIIIJIEHHOCTH, PELlIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BaxkHeine HeMeTaulbl ¥ UX
COETUHEHUS.

MeTayibl M X COeIMHEHUS

OO11ast XapaKTepUCTUKA XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHMHU UX TIOJIO0KEHHUS
B [lepmoanueckoil cucreme xuMmuueckux snemeHToB . M. MeHaeneeBa u CTpOEHHs aTOMOB.
Crpoenue MmetayioB. MeTaminueckas CBS3b M MeTajUIMuecKas KpUCTAJUIMYECKas peléTKa.
ONEKTPOXUMHUYECKUHM psi HanpsokeHUM MerauioB. dusnyeckue M XUMHUYECKHE CBOMCTBA
MmetauioB. O0IuMe crocoObl MoMydYeHus: MeTaioB. [ToHATHE O KOPPO3UK METaIOB, OCHOBHBIE
crocoObl 3alUThl UX OT Koppo3uu. CmaBbl (CTanb, YYryH, AIOPATIOMUHUN, OpoH3a) M HX
MPUMEHEHUE B OBITY U IPOMBILIIEHHOCTH.

[Ilenounble MeTaUIbL: NTOJOKEHUE B [leproanueckoi cucTeMe XUMUYECKUX AJIEMEHTOB /1.

N. MenpaeneeBa, CTpOEHHE UX aTOMOB, HAXOXIEHHUE B Ipupoac. PU3HUYECKHE U XUMHUUYECKUE



cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUIBI HATPUS U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIJIOB U UX COEAMHEHUH.

[[{erouHO3eMENBHBIE METAIUIBI MATHUN U KabLUHI: M0JI0KEHHE B [lepruoanueckoi cucreme
xumuueckux snemeHtoB JI. 1. MenneneeBa, cTpoeHHe MX aTOMOB, HAaXOXICHHE B MPHUPOJE.
Ouznyeckue ¥ XUMHUYECKHE CBONCTBA MarHus W Kajiblus. BakHeliine coelMHEHUS KalbIus
(oxcua, TUAPOKCHU, conn). KECTKOCTH BOJBI M CITOCOOBI €€ YCTpaHSHHS.

AmoMuHuii: nonoxxenue B Ilepuonuyeckoil cucteme xumudeckux anemeHToB [ U.
MenneneeBa, CTpoOeHHE aTOMa, HaxoXAeHHe B npupoje. dDusnueckue U XMMHYECKHE CBOWCTBA
anmoMuHus. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH]IA AlIFOMUHHSL.

Kenezo: mnonoxenue B Ilepronnueckod cucrteMe XUMUYECKHX a3nemeHToB J[. H.
MenzeneeBa, CTpoeHHE aTomMa, HaxoKJeHue B npupoje. dusnueckre U XMMUYECKHE CBOMCTBA
xene3a. Okeunwl, Tuapokeunsl u conu skenesa (II) m xenesa (lll), ux cocraB, cBoiicTBa u
MOJTyYeHHeE.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C 00pa3IaMy METAJIIOB M CILIABOB, UX (PU3NYECKUMHU CBOMCTBAMH, U3YICHUE
pe3yabTaTOB KOPPO3HH METAIIOB (BO3MOXKHO HCIIOJIb30BaHUE BHI€OMATEPUANIOB), 0COOEHHOCTEH
B3aUMOJICHICTBUA OKCHMJA KalblUsl M HAaTpus C BOJOH (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEpHUAJIOB), HCCIEAOBAaHUE CBOWCTB JKECTKOM BOJBI, Ipollecca TOPEHHUs >JKee3a B
KHUCTIoposie  (BO3MOXHO  MCIIOJB30BaHHE  BUIEOMATEpUaOB), IPU3HAKOB  IPOTEKaHUS
KaueCTBEHHBIX PEaKIIMii Ha MOHBI: MarHus, KajablUs, aIFOMUHUS, IMHKA, xkene3a (I1) u sxenesa
(1), meau (1), HaGarOIEHME U OMMCAHKME MPOIIECCOB OKPAIIMBAHUS IJIAMEHH HOHAMH HATPHS,
KaJusl U KaJbliig (BO3MOXHO MCIIOJIb30BaHME BHAEOMATEPUANIOB), UCCIIEIOBaHNE aM(pOTEPHBIX
CBOMCTB T'MJIPOKCH/Ia aJIFOMUHHUS U THUIPOKCH/IA IMHKA, PEHICHHE SKCIEPUMEHTAIbHBIX 3aa4 110
TeMe «BajkHelre MeTauibl U UX COETUHEHUS».

XuMus M OKpyxKamoLas cpeia

BemectBa 1 mMaTepuaibl B MOBCEJHEBHOM JKHU3HM uYeloBeka. be3omacHoe MCIoyib30BaHKE
BEUIECTB M XUMHUYECKMX peakuuil B ObITy. llepBas momomip Nmpu XUMHUYECKHX OXOrax H
OTpaBJICHUSIX.

XVMHYECKOE 3arpsA3HEHNE OKPYKAIOIIEH cpepbl (MpeaeabHas JOMyCTUMasi KOHLIEHTPaLus
BemecTs, ganee — [1J1K). Poib xuMun B pereHnn 3K0JIOTHIECKUX TIPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHre o0pas3IoB MaTepHasoB (CTEKIIO, CIIaBbl METAJIOB, TOJMMEPHBIC MAaTEPHAIIBI).

Mesicnpeomemmuuie ceasu



Peanunzanms MeXnpeIMeTHBIX CBs3eil PU M3yYEHHH XUMHU B 9 Kitacce OCyIIeCTBISIETCS
qCpe3 UCIIOJIb30BAHUEC KaK O6H_[I/IX CCTCCTBCHHO-HAYYHBIX HOHHTHﬁ, TaK U HOHSITI/Iﬁ, ABJIAOITUXCSA
CUCTCMHBIMH JJId OTACJIbHBIX NPCAMCETOB €CTCCTBCHHO-HAYUYHOI'O LIUKJIA.

OO01ue ecTecTBEHHO-HAYYHBIC OHTHUS: HAYYHbIH (aKT, TUIIOTE3a, 3aKOH, TEOPHS, aHAJIH3,
CHHTE3, KJIacCU(UKAIMS, NEPHOAUYHOCTh, HAONIOACHHE, HKCICPUMEHT, MOJCIHPOBAHUE,
U3MEpPEHUE, MOJIEIb, SIBJICHUE, TAPHUKOBBINA 2P PEKT, TEXHOJIOTHSI, MaTePHAIIBI.

®usuka: Marepusi, aroM, DJJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIUI, HW30TOIIbI,
PaAMOaKTHBHOCTD, MOJICKYJA, JJICKTPHYCCKUIl 3apsi[, NPOBOIHHKH, IOJIYIIPOBOIHUKH,
JIMDIICKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEJO, 00BEM, arperaTHOe COCTOSIHHUE BEIIECTBa, Ias,
pacTBOp, PaCTBOPUMOCTh, KPUCTAIUTMICCKAs PEIIETKA, CIUIABbI, PU3NICCKUE BEITMIUHBI, ¢ THHUALIBI
M3MEpEeHHs, KOCMUYECKOE IIPOCTPAHCTBO, TIAHETHI, 3BE3.1bI, COHIIE.

Buonorus: ¢orocuHTe3, AbIXxaHWe, Ouocdepa, IKOCHCTEMa, MHHEpalbHbIC YIOOpEHHS,
MHKPODJIEMEHTBI, MAKPOAJICMEHTBI, TUTATEIbHBIC BEIIECTBA.

[eorpadusa: armochepa, ruapochepa, MUHEpasbl, TOPHBIE TOPOIBI, MOJE3HBIE

HCKONIa€MbI€, TOIIJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIbTATHBI

JIn4HOCTHBIE pE3yJbTaThl OCBOEHHUS MPOTrPaMMbl OCHOBHOTO 0OOHIero oOpa3oBaHUs
JIOCTUTAIOTCS B X0/1€¢ 00Y4YEeHHs] XUMUU B €IMHCTBE Y4eOHOM U BOCIUTATEIbHON J1eATEIHbHOCTH B
COOTBETCTBUM C  TPAAUIMOHHBIMU  POCCUMCKUMHU  COLMOKYJIBTYPHBIMU W  JIYXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMH, MPUHITHIMU B OOINECTBE MpaBUJIAMU M HOPMaMH TOBEICHUS H
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COILIMAIN3ALIUN O0YYaIOLIUXCSL.

JIn4HOCTHBIE pPE3yJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHUCTEMOM TO3UTHUBHBIX IICHHOCTHBIX OPHUEHTALUNA U PACHIMPEHHUE OMbITA JIEATEIHHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTHU:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJICJNI0, TOHUMAHWs 3HAYCHUS XUMHUYECKOM HAayKd B KU3HM COBPEMEHHOI'O OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh JIOCTOBEPHOW MH(OpMaIeld O MEepeOBBIX JOCTHKEHUSIX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XWMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSX 00 yCTpOMCTBE
Mupa 1 o0IIIecTBa;

2) rpaskIaHCKOr0 BOCTIMTAHUS:

MPEACTABICHUS O COIMAIBHBIX HOPMax W TpaBUIaX MEXKIUYHOCTHBIX OTHOIICHH B
KOJUIEKTHUBE, KOMMYHUKaTUBHOMN KOMIIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HO,
yueOHOMCCIIeIOBATENIbCKOM, TBOPYECKOM H JPYrMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HON COBMECTHOM ACSITEIILHOCTHU MPHU BHITIOJIHEHUH YYEOHBIX, TO3HABATEIBHBIX 337124,
BBITIOJITHCHUH XHWMHUYECKHX OKCIEPUMEHTOB, CO3/IaHUM YYE€OHBIX MPOEKTOB, CTPEMIICHHUS K
B3aMMOINIOHMMAHHUIO M B3aUMOIIOMOIIIM B TIPOIIECCe 3TOH y4eOHOH AesaTeIbHOCTH, TOTOBHOCTH
OIICHUBAThH CBOE MOBEICHHUE U MTOCTYIKHU CBOMX TOBAPHIIIEH C O3ULIUUA HPABCTBEHHBIX U PABOBBIX
HOPM C Y4ETOM OCO3HAHUSI MTOCJIEICTBUIA MOCTYIKOB;

3) HEeHHOCTH HAYYHOT'0 MO3HAHMS

MHpPOBO33PEHUECKHE  MPEACTABICHHMS O  BEIIECTBE UM  XUMHUYECKOM  pPEaKiuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YpPOBHIO Pa3BUTUS HAyKH M COCTABIISIIOLIME OCHOBY JUIsI
MMOHUMAaHUS CYIIHOCTH HAYYHOW KapTHHBI MUPa, MPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX
pa3BUTHUS PUPOJIbI, B3AUMOCBA3SIX YEJIOBEKa C MPUPOTHON CPEOi, O POJIU XUMHUU B MO3HAHUU
JTUX 3aKOHOMEPHOCTEH;

MO3HABaTEJIbHbIE MOTHUBBI, HAlpPAaBJICHHbIE HA IOJYyYEHHWE HOBBIX 3HAHUW IO XUMUH,

HEOOXOAUMBIE I OOBSACHEHHS HAOJII0JaeMbIX IIPOIIECCOB M SIBJICHHM, IO3HABATEIbHOM,



MH(OPMALIMOHHON U YUTATENbCKON KYJIbTYpPbI, B TOM YHCII€ HABBIKOB CAMOCTOSITEIbHON pabOThI
C Y4eOHBIMU TEKCTaMH, CIPABOYHOM JIUTEPATypOH, JOCTYMHBIMU TEXHUYECKUMH CPEICTBAMU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

UHTEpeC K OOYyYEHHI0 M TMO3HAHMIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa3oBaHuI0, IPOEKTHOM M HCCIEAOBATEIbCKOM NEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HAIPABICHHOCTH U YPOBHS O0YUYCHHS B NaTbHEHUIIIEM;

4) hopMHUpPOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHUE [ICHHOCTH U3HHU, OTBETCTBEHHOI'O OTHOIIICHUS K CBOEMY 3/I0POBBIO, YCTAHOBKHU
Ha 370pOBBI 00pa3 >KU3HU, OCO3HAHUE IMIOCIEICTBUN M HENPHUITHE BPEIHBIX MPUBBIYCK
(ynmorpeOyieHUsI aJKOrojsi, HAPKOTHKOB, KypeHHs), HEOOXOJUMOCTH COOJIOJICHHS IPAaBHI
0€30MacHOCTH MPU 0OPAIEHNH ¢ XUMUYECKUMHU BEIIECTBAMH B OBITY M pEabHOM KU3HU;

5) Tpy/10BOT0 BOCIIUTAHUS

MHTEpPEC K MPAKTHUYECKOMY M3yUEHUIO Mpodeccuil U TpyAa pa3iIudHOro poja, yBaXXCHHE K
TPYIy ¥ pe3yJbTaTaM TPYAOBOMU AE€ATEIbHOCTH, B TOM YHCJIC HA OCHOBE IPUMEHEHUS MPEIMETHBIX
3HAHUW TI0 XUMHUHU, OCO3HAHHBIA BHIOOP WHIAUBUAYATHHON TPACKTOPUHU TMPOAOIIKEHUS
o0pa3oBaHUs C Y4E€TOM JIMUYHOCTHBIX HHTEPECOB M CIHOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX
WHTEPECOB U TMOTPEOHOCTEH, yCHemHol mnpodhecCHOHANbHON MeATEeIbHOCTH U Pa3BUTHUS
HEO0OXOMMBIX YMEHHUH, TOTOBHOCTH aIallTUPOBATHCA B MPO(ECCHOHATBLHOM CpeIe;

6) IK0JIOrH4€eCKOr0 BOCTUTAHUS

HKOJIOTMUYECKH 11eJIecCO000pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOYHUKY JKU3HHU Ha 3emIe,
OCHOBe €€ CYIIeCTBOBaHMs, MOHUMaHHE LIEHHOCTH 3J0pOBOro M 0€30IacHOro oOpasa KHM3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3HUYECKOMY M TICUXHYECKOMY 3JI0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIO/IEHUS MpaBUil O€30MacHOTO MOBEACHUS IPpU paboTe ¢ BEIIeCTBAMU,
a TaK)Ke B CUTYyAIUAX, YTPOKAIOLIKX 3J0POBbIO U )KU3HU JTIOJEH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, TOTyJYaeMble IPU U3YYCHUH XUMHUH, 7Sl pEIICHU 3a]1a4,
CBSI3AHHBIX C OKPYXKAIOIIeH MPUPOJHOM CPEeAoM, JJIsI MOBBIIIEHUS YPOBHS 3KOJOTHYECKOU
KYJIbTYpbI, OCO3HAHUS TJIOOATBHOTO XapaKTepa dKOJIOTHYECKUX MPOOJIEM M MyTeH MX perieHus
MOCPEJICTBOM METOJ0B XMMUU, FKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATbCS UM B
MO3HABATEJIbHOW, KOMMYHUKATUBHOM U COLMATILHOM MPaKTHKE.

METANPEIMETHBIE PE3YJIbTATBI

B coctraBe MerampeaMETHBIX pe3ylbTaTOB BBIIEISAIOT 3HAUMMbIE A (OPMUPOBAHUS
MHUPOBO33pEHHUSI OOIICHAYYHbIE MOHSATHUS (3aKOH, TECOPHSs, MPUHIIUI, THUMOTEe3a, (aKT, CHCTEMA,
MPOIIECC, IKCTIEPUMEHT U JIPYTOE.), KOTOPHIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX

peaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATHX MpeIMeToB (OPMUPOBATH NMPEACTABICHUE O



LEJIOCTHOW Hay4YHOM KapTHMHE MHpa, U yYHUBEpcallbHble ydyeOHbIe NeiCTBHS (ITO3HABaTENbHbIE,
KOMMYHHKATHBHBIE, PETYJISTHBHBIE), KOTOpHIE OOECIeYHBAaOT (POPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIILHOMY TUIAHHPOBAHHIO M OCYIIIECTBICHUIO YI€OHOU e TSIEHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE yUeOHbIe JeiiCTBUS

Ba3oBble JJornueckue aeiicTBu:

YMCHHUA HCIIOJIB30BATh HpI/IéMBI JIOTUYCCKOr0 MBINUICHUA MIpU  OCBOCHHUU 3HAHHUU:
PAaCKpBIBATH CMBICII XUMHWYCCKUX HOHATUH (BBIILGJISITB HX XapaKTCPHBIC IPU3HAKH, YCTAHABJINBATH
B3aMMOCBSA3b C APYTMMHU TOHSTHSIMH), HCIOJNb30BATh MOHATUS JUISI OOBSICHEHHSI OTHENIbHBIX
(bakTOB U SABJICHUIA, BHIOMPATh OCHOBAHMSI U KPUTEPUH IS KTacCU(DUKAIIMM XUMUYECKUX BEIIECTB
U XUMHUYCCKUX peaKuHﬁ, YCTaHAaBJIMBATb NPUYMHHO-CIICACTBCHHBLIC CBA3U MCKIY o0OBEKTaMU
U3YYEHHUS, CTPOUTH JIOTUYECKUE PACCYKACHHS (MHIYKTHUBHBIE, AECIYKTHUBHBIE, IO aHAJIOIHH),
JienaTh BbIBOJIBI M 3aKJIFOUEHHS;

YMEHHE MPUMEHSTHh B Mpollecce MO3HAHMS MOHATHS (TMPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIC) MOJEIH, HCHOJb3yeMble B XHMHH, NPe0oOpa3OBHIBATH HIMPOKO
MNPUMCHACMBIC B XUMHUH MOJCJIIbHBIC IMPCACTABJICHUA — XUMHUYECKUH 3HAK (CI/IMBOJI I-)JIGMCHTa),
xumMudeckass ¢GopMyla M ypaBHEHHE XUMHUYECKOHW pEakiuu — TMpU pElIeHud YydeOHO-
MO3HABATENbHBIX 3a/ad, C Y4YETOM OSTUX MOJENbHBIX MPEICTAaBICHUN BBIBIATH U
XapaKTEPHU30BaATh CYIICCTBCHHBIC IMPHU3HAKKW HM3Yy4YaCMbIX 00BEKTOB — XMUMHYECKUX BCIIIECCTB U
XUMHWYCCKUX peaKHI/If/'I, BBIABIIATH O6HII/I€ 3aKOHOMCPHOCTHU, IMPHUYNHHO-CJICACTBCHHBIC CBA3U U
MIPOTUBOPEYUS B U3yUaEMBbIX MPOIECCaX U SABJICHUSIX.

ba3zoBbie ucciieqoBaTe/bCKHe 1eHCTBUSA

YMCHHUE HCIIOJB30BaTh IMOCTABJIICHHBLIC BOIIPOCHI B KAaUCCTBC HHCTPYMCHTA IIO3HAHHA, a
TaK)X€ B Kay€CTBE€ OCHOBBI JIA q)OpMI/IPOBaHI/ISI TUIIOTE3bl 110 MPOBCPKE MPaBUILHOCTH
BBICKA3bIBAEMbBIX CYKJICHHII;

NpUOOpPETEHUE OMbITa TO IJIAHUPOBAHUIO, OPTaHM3AIMH W TPOBEACHHUIO YUYCHHUECKHX
AKCIIEPUMEHTOB, YMEHHE HAOI0IaTh 32 XOJ0M MPOIECCa, CAMOCTOSITEIHHO TIPOTrHO3UPOBATH €r0
pe3ynbTaT, (GOopMyaupoBaTh OOOOIIECHUS W BBIBOJABI MO pe3yibTaTaM MPOBEAEHHOTO OIBITA,
WCCJICTOBAHMSI, COCTABIISATh OTUET O MPOJeNaHHOM padoTe.

Pabora ¢ nnopmanmeii:

yYMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH NH(OPMALIMIO Pa3INYHBIX BUI0B
1 GOopM IPECTaBICHUS, TOJTYYaeMYIO U3 Pa3HbIX HCTOYHUKOB (Hay4YHO-TIONYJISIpHAS TUTEpaTypa
XUMHUYECKOTO COJIepKaHUs, CIIPaBOYHBIC TOCcOOUs, pecypchl IHTepHeTa), KpUTHYECKH OIICHUBATh

MPOTUBOPEUNBYIO U HEJOCTOBEPHYIO HHPOPMAITHIO;



YMEHUE MPUMEHSTh Pa3IMYHbIe METOIBI U 3aIPOCHI TIPU TIOUCKE U 0TOOpe MHPOPMALIUH U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JJISl BBITOJTHEHHS YYEOHBIX U MMO3HABATEIbHBIX 33a4
OTIpeNeIEHHOr0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJIB30BaHUS HH(POPMALIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPOH aKTUBHOT'O MCIIOJIB30BAHHS PA3TUIHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMAIBHYIO (OpMYy MpencTaBICHUS
uHPOpPMALMK U WUTIOCTPUPOBATH pEIIacMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduku U ©X KOMOUHALIUSAMUY;

YMEHHUE HCIOIb30BaTh W aHAIU3UPOBATh B MpoIecce y4eOHOW M HCCIIEI0BATENbCKOM
NESITeIbHOCTH WH(POPMAIIMIO O BIUSHUM MPOMBIIUICHHOCTH, CEIBCKOTO XO35HUCTBA U TPAHCIIOPTA
Ha COCTOSTHHE OKPY’KaIOLIeH TPUPOJHON CPEJIbI.

KoMMyHuKaTHBHBIE YHHBePCcAIbHbIE YUeOHbI€ 1eHCTBHUS:

YMEHUsSl 3aJaBaTh BONPOCHl (B Xoie nauanora W (WIM) JAUCKYCCHH) IO CYHIECTBY
oOcyxmaeMoli TeMbl, (HOPMYIHUPOBATh CBOM NPEJIOKEHUS OTHOCUTEILHO BBIIIOJHCHUS
MPEVI0KEHHOM 3a/1a4u;

YMEHUS TPEACTABIATH MOJyYSHHbIE Pe3yJIbTaThl TO3HABATEIBHOMN IESTEILHOCTH B YCTHBIX
U THCHbMEHHBIX TEKCTax; JeNaTh IPE3CHTAIMI0 PEe3yAbTaTOB BBIMOIHEHUS XHMHUYECKOTO
JKCIepUMeHTa (Ja00opaTOPHOTO ONbITa, J1a0OPaTOpHOW pPabOTHI MO MCCIETOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MPOEKTA);

YMEHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIHHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU MPH PEIICHUHM BO3HHUKAIOIIUX MpPoOJeM Ha OCHOBE ydéra
OOIIMX HMHTEPECOB U COIJacoBaHMs MO3MLUH (0OCYXJeHHs, OOMEH MHEHUSMH, «MO3TOBbIE
HITYPMBI», KOOPIMHAIMS COBMECTHBIX JEHCTBHIA, ONpEeTICHHE KPUTEPHUEB 110 OI[CHKE KadecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe YHUBepPCaJbHbIE y4eOHbIe 1eiiCTBUS:

YMEHHUE CAMOCTOSITENIbHO OMPEAETATh eI JeATebHOCTH, MIIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJIMPOBAaTh M TIPM HEOOXOJWMOCTH KOPPEKTHUPOBATh CBOIO JEATEIHHOCTH, BBIOMPATH
HanOosee 3G (HeKTUBHBIE CITOCOOBI PEIICHHS YIEOHBIX U TTO3HABATEIBHBIX 33/1a4, CAMOCTOSITEIIbHO
COCTaBIISITh UM KOPPEKTUPOBATH MPEJIOKECHHBIN aTOPUTM JIEHCTBUH MTPH BHIMOJTHEHUN 33 IaHUN
C y4éTOM TONyYeHHUs HOBBIX 3HAHUN 00 H3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OIICHUBATh COOTBETCTBHUE IMOYYEHHOTO pe3yJbTaTa 3asBICHHON Ie]TM, YMEHUE HCIOIB30BaTh U
aHAJTM3UPOBATh KOHTEKCTEHI, ITpe/IaraeMble B YCJIOBUU 3aaHUH.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX pE3YJNbTAaTOB IO OCBOCHHUIO 00S3aTENBHOTO COJEPIKAHMS,

YCTAaHOBJICHHOTO JIaHHOW denepasbHOM pabodeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC



oOyyarouMMuCsl Hay4HbIE 3HAHUS, YMEHHUS M CHOCOOBI JeHCTBUM, crenuduyeckue Ui

HpGI[MeTHOfI obmactu «XI/IMHH», BUJbl JCATCIBHOCTU IO IMOJYYCHUIO HOBOI'O 3HAHUSA, C€ro

UHTEPIpETALNH, TPEOOPA30BAHMIO U IPUMEHEHHUIO B PA3JIMUHBIX YI€OHBIX U HOBBIX CUTYaIUsX.

K konny oOydeHus B 8 kiacce mpeaMeTHBIE pe3yibTaTbl Ha 0A30BOM YPOBHE JOJIKHBI

oTpaxatb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IIOHATHMN: aTOM, MOJIEKYJd, XUMHUYECKUAN
DJIEMEHT, MPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCHUTENbHAs aTOMHas M MOJIEKyJspHas macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJIIPHASI MAacca, MAcCOBas A0Js1 XUMUYECKOTO AJIEMEHTa
B COCIUHEHHUH, MOJSIpHBIH 00BEM, OKCHA, KHCIOTa, OCHOBaHHE, COJIb,
AIIEKTPOOTPHIIATEIIEHOCTh, CTENICHh OKUCIICHUS, XUMUYeCKast peakius, Kiaccuduranms
PeaKIUi: peakuu COCAVNHEHUS, PEAKIIMK PA3JI0KEHHUs, PEAKLIUN 3aMELIEHUs, PEaKIIUU
0o0MEeHa, 9K30- ¥ SHJOTEPMUYECKHUE PEAKIIMH, TEINIOBOM 3 HEKT peakLuy, sIpo aToMa,
JJIEKTPOHHBIN CIIOW aToMma, aTOMHas OpOMTa b, paJuyc aroma, XMMHUYECKas CBS3b,
NOJIIpHAasl M HEIOJIApHAasi KOBAJICHTHAs CBs3b, MOHHAs CBS3b, UOH, KaTUOH, AHUOH,
pacTBOp, MaccoBast J0JIs BEIECTBA (IIPOLIEHTHAsI KOHIIEHTPALKs) B paCTBOPE;
WJUIFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMWUYECKUX IIOHATUM M MPUMEHATH OTU
ITOHATUS ITPU ONMCAHKMM BEIIECTB U UX MPEBPAICHUMN;

UCIIOJIb30BaTh XMMMYECKYI0 CHMBOJHMKY JUISI COCTaBJi€HMsSI (OpMysn BEIIECTB U
YPAaBHEHUN XUMMUYECKUX PEAKIUH;

OTpE/ENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OWHApHBIX COEAUMHEHMSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
OTIpeNieIEHHOMY KJIacCy COeIMHEHHH 1o ¢opMmynaM, BHJ XUMHYECKOW CBS3U
(KOBaJICHTHasi U MOHHAs) B HEOPTaHMUECKUX COCTMHEHUSX;

packpbiBaTh cMbIci [lepuoguyeckoro 3akona . M. MenneneeBa: 1€eMOHCTPUPOBATH
IIOHUMaHUE IEPUOJANYECKON 3aBHCUMOCTH CBOMCTB XMUMHUYECKHX JJIEMEHTOB OT HX
nosioxkeHnuss B Ilepuonnueckoi cHuCTeMe, 3aKOHOB COXPAaHEHUs MAcChl BEILECTB,
IIOCTOSTHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO YYEHHs, 3aKOHAa ABOTapo;

ONKCHIBaTh M XapakTepus3oBaTh TabmuuHylo ¢opmy Ilepuoanueckoit cuctembl
XUMHYECKHX AJIEMEHTOB: pa3jinyaTh IOHATUS «JIaBHas noarpynmna (A-rpynma)» u
«mobounass moarpynna (b-rpynma)», Manbie W OonblIMEe TNEPHOABI, COOTHOCHUTH
o0o03HaueHusl, KOTopbele UMeroTcs B Tabiuue «llepuonnyeckas cucremMa XMMHYECKHX

sneMeHToB J[. 1. MeHaeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTHUKAMHU CTPOCHHS aTOMOB



XMMHMUYECKMX 3JEMEHTOB (cocTaB M 3apsa  sapa, oOllee YHUCIO 3JIEKTPOHOB U
pacnpeziesieHue X M0 3JIEKTPOHHBIM CII0SIM);

KJaccu(puIUpoBaTh XMMUYECKHE JIEMEHThI, HEOPIraHWYECKHE BEIIECTBA, XUMUUECKUE
peakuuu (110 YMCIy M COCTaBY Y4YacTBYIOIIMX B PEAKIMH BELIECTB, IO TEIUIOBOMY
addexry);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEILIECTB Pa3IUUYHBIX
KJIAaCCOB, IOATBEpXKJas  ONMCAHUE IPUMEPAMU  MOJIEKYJISIPHBIX  YpaBHEHUH
COOTBETCTBYIOLMX XMMUYECKUX PEaKIHii;

IPOTHO3UPOBAaTh CBOMCTBAa BELIECTB B 3aBUCHUMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MOYKHOCTH ITPOTEKaHUs XMMUYECKHUX MPEBPALICHUN B Pa3JIMUHBIX YCIOBHSIX;
BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO M MOJIIPHYIO MacChl BEILECTB, MACCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTA 0 (OpMyJie COEMHEHMSI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, IPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKlty;

IPUMEHSTh OCHOBHBIE ONEpPALMU MBICIUTEIBHON EATENbHOCTH — aHAJIU3 U CHUHTE3,
CpaBHEHHE, 0000IIEeHUE, CUCTEeMAaTH3AIHI0, KIAaCCU()UKALUIO, BBISBICHUE MPUYUHHO-
CIIEICTBEHHBIX CBSI3€M — JUIsl M3YYEHHs CBOMCTB BEIIECTB M XUMHUYECKHX PEaKLUM,
€CTEeCTBEHHO-HAyUHbIE METO/IbI T0O3HAHUS — HAOII0IeHUE, U3MEPEHUE, MOJICIINPOBAHHE,
AKCIIEPUMEHT (peanbHbIN U MBICIICHHBIH);

clleZIoBaTh MpaBWJaM IOJb30BaHUS XMMHUYECKOH Tmocynol M J1abopaTOpHBIM
000py/sOBaHUEM, a TaKXke IpaBWIaM OOpAaIlEHUS C BEIIECTBAMU B COOTBETCTBHM C
MHCTPYKIHUSMU 1O BBIMOJIHEHUIO J1a00paTOPHBIX XUMUYECKUX OMBITOB IO MOJIYYEHUIO U
coOMpaHUIO Tra3000pa3HbIX BeIIECTB (BOAOpPOJAa M KHCIOPOJa), IMPHUTOTOBICHUIO
PacTBOPOB C ONPEAECIEHHON MAacCOBOM 10JIEW PaCTBOPEHHOIO BEILECTBA, IIJIAHUPOBATh
U MIPOBOAMTH XUMHUYECKHE SKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IlEJIoYe U

KHCJIOT C TIOMOIIBI0 HHIUKATOPOB (JTakMyc, peHondTanent, METUIIOpaHK U IPyTre).

K KOHIY 06y‘-ICHI/I}I B 9 kiacce MNPEAMCTHBIC PE3YJIbTAThI HaA 0a3o0BOM YPOBHEC OOJI’KHBI

oTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

PacKphIBaTh CMBICII OCHOBHBIX XHMHYECKHX TMOHSATHN: XUMHUYECKHHA DIIEMEHT, aTOM,
MOJIEKYJa, NOH, KATUOH, aHUOH, MTPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, BAIEHTHOCTD,
AJIEKTPOOTPHUIIATEIFHOCTD, CTEIICHb OKHUCIICHHS, XUMHUYECKas pPEaklus, XUMUYecKas
CBSI3b, TEIUIOBOM A(PPEKT peakiuu, MOJIb, MOJSPHBIA 00BEM, pACTBOP, AJIEKTPOJIHUTHI,
HCOJICKTPOJIUTBI, OJSJICKTPOJIUTUYCCKAA JUucconuanusa, peakuuu HOHHOI'O 06MeHa,
KaTajan3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIC PEaKIIUH,

OKHCIINTCIBbHO-BOCCTAaHOBHUTCIIbHBIC pcaKkuuu, OKHCIINTCIIB, BOCCTaAaHOBHUTCIIb,



OKHCJICHHE M BOCCTAHOBJIEHHME, aJJIOTPONHUs, aM(pOTEpPHOCTh, XUMHUUYECKas CBA3b
(KoBaJIeHTHasi, HOHHAas, MeETa/NIM4yecKas), KpUCTAIUIMYECKas pEIETKa, KOppO3Us
METaJIOB, CIUIABBI, CKOPOCTb XHUMHUYECKOM peakluH, MPeAesIbHO JIOMyCTUMAas
koHneHTpauus [1JIK BemecTsa;

WJUTIOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX IMOHATUM U MPUMEHSATH 3TH
MOHSTHS IIPH OMUCAHUH BEILIECTB U UX MPEBPaICHHIT;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJHUKY [UIsl COCTaBi€HHUS (OpMyn BellecTB U
YpaBHEHUN XUMUUYECKUX PEaKIIN;

OTpEeNATh BaJCHTHOCTh M CTENEHb OKUCICHHS XUMHUYECKHMX JJIEMEHTOB B
COCIMHEHUSX PA3TUYHOIO COCTaBa, MPUHAAJIE)KHOCTh BEIIECTB K ONpeAenEHHOMY
KJIACCy COCNMHEHUU 1O (GopMmyiaM, BUJ XUMHUYCCKOW CBsI3U (KOBAJICHTHAs, WOHHAS,
METaJUIMYecKasi) B HEOPTaHMYECKUX COCIMHEHUSX, 3aps HOHAa [0 XHWMHUYECKOU
dbopmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPraHWYECKUX COCTUHEHUH, TUI
KPUCTAIIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbich [lepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTPUPOBATH
€ro MOHMMAaHHE: OMUCHIBATh M XapakTepu3oBaTh TabnuuHywo dopmy Ilepuoamueckoit
CHUCTEMBbl XMUMHUYECKHUX OJJIEMEHTOB: pa3jiuyaTh MOHATHS «TJlaBHas moxarpymnma (A-
rpymmna)» u «mobounas noxarpymnmna (b-rpymma)», Mameie ¥ OONBIINE TIEPUOJIBI,
COOTHOCUTBH 0003HAUEHUS, KOTOPBIE UMEIOTCS B IIEPUOINYECKOI TaOIHIIe, C YUCIOBBIMU
XapaKTePUCTHUKAMU CTPOCHHS aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB U 3apsll sAapa,
o0111ee YUCIIO AIEKTPOHOB M PACIIPEACIICHHE MX IO AJIEKTPOHHBIM CJIOSIM), OOBSICHATH
o01Ire 3aKOHOMEPHOCTH B W3MEHEHHH CBONCTB DJEMEHTOB W UX COCJAMHEHHUI B
npezenax MajiblX IEPUOI0B U TJIABHBIX MOArPYII C YYETOM CTPOEHUS UX aTOMOB;
KJIacCU(PUITUPOBATh XUMHUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA, XUMHUYCCKHE
peakiuu (10 YHCIy ¥ COCTaBy YYacTBYIOIIMX B PEAKIMH BEILIECTB, MO TEIUIOBOMY
a3 dexTy, Mo U3MEHEHHUIO CTETICHEH OKUCIICHUSI XUMUYECKHUX JIEMEHTOB);,
XapaKTepu30BaTh (OMUCHIBATh) OOIME W CHENU(PUYECKHE XUMHUYECKHE CBOWCTBA
MIPOCTHIX W CIIOKHBIX BEIIECTB, MTOATBEPKIAsI ONMMCAHUE TTPUMEPAMH MOJICKYJISIPHBIX U
WOHHBIX YPAaBHEHHUI COOTBETCTBYIOIMNX XUMUYECKUX PEAKITUH;

COCTaBJIITh YPABHEHHUS DJICKTPOJIUTHYECKON TUCCOLUAIIMU KUCIIOT, IIEJI0UYEd U COJIEH,
MOJIHBIE U COKpALIEHHBIE YPAaBHEHUS peaKlMii HOHHOrO OOMEHa, YpaBHEHUS peaKlHid,
MOATBEPKJAIOIIUX CYIIECTBOBAHME T'€HETUYECKOM CBSI3M MEX]y BelleCTBaMU

Pa3JINYHBIX KJIACCOB;



pPacKpbIBaTh CYIIHOCTh OKHCIHUTEIHHO-BOCCTAHOBUTENBHBIX PEAKINI IMMOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

IIPOrHO3UPOBATh CBOWMCTBA BELIECTB B 3aBHUCHUMOCTH OT HUX CTPOEHHS, BO3MOXKHOCTHU
MPOTEKAaHUS XMMHUYECKUX MPEBPAILEHUN B Pa3IMYHbIX YCIOBUSX;

BBIUUCIISTH OTHOCUTEIBHYIO MOJICKYJISIPHYIO 1 MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa 1Mo (opMylie COeAMHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUYECKON PEAKLINK;

coOnrofaTh MpaBuja MOJb30BAHUS XHMUYECKOM TMOCYyIoM U J1abopaTOPHBIM
o0opyIoBaHMEM, a TaK)Ke IMpaBHia OOpaIIeHUs C BEHIECTBAMH B COOTBETCTBUHU C
MHCTPYKIHUSMU MO BBIIMOJIHEHUIO 1a00paTOPHBIX XUMUYECKUX OTIBITOB MO MOTYUYECHUIO U
coOupaHHIo ra3000pa3HBIX BEIIECTB (aMMHUAaKa U YTIIEKUCIIOTo ra3a);

MPOBOAMTH PEAKIMH, MOATBEPKAAIOIINE KaYEeCTBEHHBI COCTaB Pa3jIMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpOoMUI-, MOAMUI-, KapOoHaT-, (ocdart-,
CWIHMKAT-, Cylb(}ar-, THIPOKCHJ-UOHBI, KATHOHBI aMMOHHS ¥ WOHBI HM3YYEHHBIX
METAJIJIOB, MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTraHMYECKHUX BEIICCTB;
MPUMEHSTh OCHOBHBIC OIEPAIlUU MBICTUTEILHOW NEATSIHPHOCTH — aHAU3 W CHUHTE3,
CpaBHEHHE, O000O0IIEeHNEe, CHCTEMATH3AIMI0, BBISBICHUE MPHYNHHO-CIIEICTBEHHBIX
CBs3€M — Ui M3y4YCHHs] CBOWMCTB BEIIECTB M XMUMHUYECKUX PEaKIIMid, €CTECTBEHHO-
Hay4YHBIE METObI IO3HAHUS — HAOIIOICHUE, U3MEPEHNE, MOIETUPOBAHUE, YKCIIEPUMEHT

(peasbHBIN U MBICJIEHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoaunuyecTBo yacoB
Ne HaumeHoBanue pa3aeoB H TeM NPOrpaMMBbl K II JekTpoHnbie (HppoBLIC)
n/n pasi porp Beero OHTPOJILHbIE pakThiecKue o0pa3oBaTe/bHbIE PeCypPChl
padoThI padoTsI

Pa3znen 1. TlepBoHayajibHble XHMHYECKHE MOHATHSI

1.1 XuMist — BaHas 061aCT) CCTCCTBOSHANUA 1 5 2 Bu6moreka LIOK https://m.eds00.ru/7f41837¢
MPAKTHYECKOM JAeATETHHOCTH YeI0BEKa

1.2 BerecTBa 1 XuMHYECKHE peaKIUK 15 1 bubnumotexa LIOK https://m.edsoo.ru/7f41837c

Hroro no pasnery 20

Pasnen 2. BaxkHelilue npeacTaBuTe/]IM HEOPraHMYECKUX BelleCTB
2.1 Bosayx. Kucnopoa. [Tonsitie 06 okcuaax 6 bubmmoreka ITOK https://m.edsoo.ru/7f41837¢
2.2 Bomopos.IToHsTHE 0 KHCIOTaX U COMSX 1 bu6nuotexa LIOK https://m.edsoo.ru/7f41837c
2.3 Bopna. PactBopsl. [ToHsiTHe 00 OCHOBaHUSX 5 1 bubmmoreka ITOK https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIACChl HEOPTAHHMIECKHX COCTHHCHHUIT 11 1 1 bubnunoteka LIOK https://m.edsoo.ru/7f41837c

HUroro no paznmery 30

Pazpnen 3. llepnoauyeckuii 3axon u Ilepuoanyeckas cucrema xumuuyeckux 3jaemMeHToB JI. . MenaeneeBa. Ctpoenne aToM0B. XUMUYECKas CBA3b.

OKHCINTEIbHO-BOCCTAHOBUTEJIbHbIE PeaKIIUU
[lepuoauueckuii 3axon u [lepuoanueckas cuctema
3.1 XUMHYeckux 35emenToB J1. M. Menneneena. 7
Crpoenue atoma

bub6immoreka ITOK https://m.edsoo.ru/7f41837¢

Xnumudeckas cBI3b. OKHCIUTENHHO-

3.2 BOCCTAHOBHTEbHBIE PEaKIIH 8 1 1 bub6immoreka ITOK https://m.edsoo.ru/7f41837¢
HWroro mo pasmeny 15 bu6mmoteka LIOK https://m.edsoo.ru/7f41837¢
PesepBHOE Bpemst 3 bubnunoreka [TOK https://m.edsoo.ru/7f41837¢
OBLIEE KOJIMYECTBO YACOB I1O ITIPOI'PAMME 68 4 6
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9 KJIACC

KoaunuecTBo yacoB

Ne HaumeHoBaHuUe pa3aesioB U TeM MPOrpaMMbl K I JaieKTponnsie (uuPposrie)
n/n pasa porp Bcero OHTPOJBLHBIE paKTHecKkue o0pa3oBaTebHbIE pecypchl
padoTsI padoTsI
Pasnean 1. BemecTBo M XUuMHYeCKHe PeaKIHU
11 [ToBTOpenue u yriyOneHne 3HaHUH OCHOBHBIX pa3zaesioB Kypca 8 5 1 Bbubnmorexa IIOK
' KJacca https://m.edsoo.ru/7f41a636
1.2 OCHOBHbBIE 3aKOHOMEPHOCTH XUMHUYECKHUX PEAKIIHii 4 BuGnnorexa [IOK
) https://m.edsoo.ru/7f41a636
13 DIEeKTPOTUTHUECKAsT TUCCOLMAIUsl. XUMHUECKUE PEAKIUH B 8 1 1 Bubnmoreka IIOK
) pactBopax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2. Hemeranibl 1 HX COeTHHEHHUSA
21 OO61mas xapakTepUcTHKa XUMUYeCKuX 3eMeHToB VIIA-rpymmb. 4 1 Bubnuorexa IIOK
' lanorensr https://m.edsoo.ru/7f41a636
29 O061as XxapakTepUCTHKA XUMUYICCKHX 371eMeHTOB VI A-rpymiisl. 6 Bubmmorexa [IOK
) Cepa u e€ coemuHeHUs https://m.edsoo.ru/7f41a636
23 O01mas xapakTepUCTHKA XUMHYCCKHIX 3JIEMEHTOB V A-TPyIIITHL. 7 1 Bubnmorexa IIOK
' A3sor, pochop u X coeMHEHHs https://m.edsoo.ru/7f41a636
OO0mast XapaKTepUCTHKAa XUMHYECKUX 3JIeMEHTOB |V A-Tpynisl. bubmmorexa IIOK
24 . 8 1 2 .
VYriepoa 1 KpeMHUN U MX COETUHEHUS https://m.edsoo.ru/7f41a636
HWroro no pazmery 25
Paznen 3. MeTaJuibl M MX COeTUHEHUS
N Bubnuoreka IIOK
31 ‘ Obume ceoficTsa MeraIos 4 ‘ https://m.edsoo.ru/7f41a636
. bubnunoreka [JOK
3.2 Baxkueiinme MeTaiuisl ¥ UX COETUHEHNS 16 1 2 ‘ https://m.eds0o.ru/7f41a636
HUroro no paznmery 20
Paszpnen 4. Xumust 4 okpyxaas cpeaa
4.1 BemecTBa 1 Matepualibl B )KU3HU YeJIOBEKa 3 Bubnnorexa LIOK
) https://m.edso0o.ru/7f41a636
Hroro no pazneny 3
PesepBHOe Bpemst 3 Bubnnorexa LIOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 4 7
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IHOYPOYHOE IINTAHUPOBAHHME

8 KUJIACC
N KosunyecTBo yacoB Jlara DJieKTpoHHbIe U} pPOBbIE
i Tema ypoka Beero KonrposabHbie IIpakTuyeckue W3ydeHus oGpa3oBaTe/IbHbIE
padoThI padoThI pecypchl
1 IIpeamer xumuu. Posib XUMHUHM B )KM3HU YEJIOBEKA. 1 bubaunoreka [JOK
Tena u BewecTsa https://m.edsoo.ru/ff0d210c
2 IToHsaTHe 0 MeToAaX MO3HAHUS B XUMUHU 1 bubmorexa LHOK
https://m.edsoo.ru/ff0d227e
, | Rl G| 1 B LOK
1a6OPATOPHEIM 0BOPY/I0BAHKEN https://m.edsoo.ru/ff0d23dc
4 UYucrsle BemecTBa u cMecH. CriocoOb! pa3aeeHus 1 bubamorexa [JOK
cMmeceit https://m.edsoo.ru/ff0d26ca
5 [Mpaktuyeckas padbora Ne 2 «Paznenenue cmeceit 1 1 bubnunorexa [JOK
(Ha pUMepe OYKCTKU MOBAPSHHO COJTH)» https://m.edsoo.ru/ff0d28c8
bubanorexka [JOK
6 ATOMBI H MOIICKYITb! 1 https://m.edsc%g.ru/ff0d2a60
7 XUMHYECKHE DJIEMEHTBI. 3HAKU (CHMBOJIBI) 1 bubamorexa [TOK
XUMHYECKHX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThIe U CIIOKHBIE BENIECTBA 1 bubnuorexa LIOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YueHHE 1 BH6H_H0TeKa LIOK
https://m.edsoo.ru/ff0d2d50
o | Sommoctomers oo s, Xoamsa | B 10K
S OMEHTOB https://m.edsoo.ru/ff0d2eae
11 OrtHocutenbpHas atToMHas Macca. OTHOCUTENbHAS 1 bubaunoreka [JOK
MOJICKYJISIpHAst Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 101 XHUMHYECKOT'0 3JIEMEHTA B 1 Bbubaunorexa [IOK
COCTUHEHUH https://m.edsoo.ru/ff0d350c
13 Konnuecto Bemectsa. Mosb. MosnsipHas macca 1 ESSS:I;I/(;:Z?S(I){)?’IJ/HO d5230
14 dOu3nyecKkrue U XUMUIECKUE SBICHUS. X UMHUIeCKas 1 Bbubnuoreka [IOK
peakiust https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky U ycioBHs IPOTEKAHUSI XUMUYECKUX 1 Bubnmorexa IIOK
peaKIuii https://m.edsoo.ru/ff0d3al6
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3akoH COXpaHCHHA MacCChbl BEUICCTB. XHUMHUYECKHE

bubaunorexa [JOK

16 ypaBHEHHUsI https://m.edsoo.ru/ff0d3b88
17 Brrancnenns koandecTBa, MacChl BEIIECTBA 110 Bbubnnorexa [JOK
YpaBHCHHUSIM XMMHUYECKUX PEAKIIHI https://m.edsoo.ru/ff0d5708
18 Krnaccnpukarmms XUMHYECKIX peaKIii Bbubnnorexa [IOK
(coenuHEeHMs, Pa3IOKEHHS, 3aMEIIEHNs, 0OMEHa) https://m.edsoo.ru/ff0d3f34
19 M. B. JIoMOHOCOB — yu€HBIN-3HIIUKIIONETNCT. bubanorexa [JOK
O06o001IeHNE U CHCTeMAaTH3AIIMs 3HAHUH https://m.edsoo.ru/ff0d40c4
20 KonrponbHas padora Nel o teme «Bemectsa u bubanorexa [JOK
XAMHYCCKHE PEAKIIHU» https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecsk razos. CocTaB Bo3ayxa. bubanoreka [JOK
Kucnopox — anemeHT u npoctoe BetectBo. O30H https://m.edsoo.ru/ff0d448e
| S e mesepon Busorea 10K
PeaK > TOP ’ https://m.edsoo.ru/ff0d4614
OKCHAAX
23 CriocoOBbI MOJTyYSHUST KUCIIOPO/ia B TabopaTopuu U bubnuoreka [TOK
MPOMBIILICHHOCTH. [IpMEHEeHHE KUCIOopoaa https://m.edsoo.ru/ff0d497a
e | Lot el e on BuGorsa 10K
P i ’ https://m.edso0.ru/ff0d4790
SHJIOTEPMHYECKUX PEAKIHIX
o5 TomnmBo (HedTh, yroiab U MeTaH). 3arps3HEeHNe Bubnuorexa IIOK
BO3/yXa, CIOCOOBI ero MPEAO0TBPAIICHHUSI https://m.edsoo.ru/ff0d4c4a
[pakrraeckas padora Ne 3 o Teme «[lomyuenne u Bubmorexa [IOK
26 M .
cobHpaHue KUCIOPOa, U3YUSHUE €r0 CBOUCTBY https://m.edsoo.ru/ff0d4ae2
27 Bonopoa — aneMeHT U pocToe BEIIECTBO. bubanorexa [TOK
Haxoxenue B mpupoie https://m.edsoo.ru/ff0d4dd0
28 du3nyeckue 1 XUMHUECKHE CBOICTBA BOJIOPOIA. Bubnunorexa IIOK
IpuMeHeHne BOJOPOIa https://m.edsoo.ru/ff0d4dd0
29 ITonATHE O KHCTIOTaX U COJIAX bubmmorexa [IOK
https://m.edso0.ru/ff0d50d2
30 Cnoco0bI mosydeHHs BOJ0po/ia B 1abopaTopuu bubmorexa LIOK
e AOPOA paTop https://m.edsoo.ru/ff0d4dd0
31 [MpakTnyeckas padbora Ne 4 o Teme «Ilomydenue u bubnnorexa [JOK
coOupaHue BOJOPO/Ia, H3YYCHUE €0 CBOWCTBY https://m.edsoo.ru/ff0d4f42
32 MoisipHbIi 006EM Ta30B. 3aKOH ABOTaapO bubmmorexa [TOK

https://m.edsoo.ru/ff0d542e
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Breruncnenus 00bEMa, KOJTMYECTBA BEIIECTBA ra3a

bubaunorexa [JOK

33 110 €TI0 M3BECTHOMY KOJIMUECTBY BELIECTBA HIIH https://m.eds0o.ru/f0d55a0
00BEMY
3 peasu na oovost sakons oGnEwm oo Bubmiotera LIOK
https://m.edsoo.ru/ff0d5708
ra3oB
35 Om3nyecKie 1 XUMHUUECKNE CBOHCTBA BOJIBI bubmorexa [IOK
A https://m.edsoo.ru/ff0d587a
. Bbubnnorexa [JOK
36 CocraB ocHoBanuii. [TorsATHE 00 MHANKATOpAaX https://m.edso0.ru/f0d59e2
37 nemacemmenmmie pacrops. Macconan xons Bbmiorera LIOK
1 P PEL- A https://m.edsoo.ru/ff0d5b40
BEII[ECTBA B PacTBOPE
3 | diparoronnenne paorsopos ¢ onpereéaro Butmiorexa LIOK
purore ep P! pel https://m.edsoo.ru/ff0d5eba
MacCOBOM JI0JIeil pacCTBOPEHHOTO BEILIECTBAY»
39 Kontponpras padora Ne2 mo teme «Kucnopox. Bubmmorexa [IOK
Bomopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKCHIBL: COCTaB, KITaCCU(PUKAINA, HOMEHKIIATYpa bubmorexa LIOK
JbL: ) s, yp https://m.edsoo.ru/ff0d664e
a1 ITonyueHue U XuMHUYECKHE CBOMCTBA KUCIOTHBIX, bubnnorexa [IOK
OCHOBHBIX U aM(OTEPHBIX OKCH/IOB https://m.edsoo.ru/ff0d664e
42 OCHOBaHUSL: COCTaB, KIIACCU(PHUKAIINS, bubaunoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 ITonydyeHne u XUMUYECKUE CBOWCTBA OCHOBAaHUNI bubmmorexa [IOK
https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocTaB, KiaccupuKaIms, HOMEHKJIATypa bubmorexa LOK
: , s, yp https://m.edsoo.ru/ff0dfee2
45 [Tony4eHre U XUMUYIECKUE CBOWCTBA KUCIIOT bubmorexa LOK
v https://m.edsoo.ru/ff0dfee2
46 Conu (cpeqHue): HOMEHKIIATYPa, CIOCOOBI bubamoreka [JOK
MOJIyYEHHs, XUMHUYECKHE CBOMCTBA https://m.edso0.ru/00ad9474
47 iﬁf?;gﬁzniﬁ?zg gai Es If:;[l: iOCHOBHHC bubmorexa LHOK
P A o https://m.edsoo.ru/00ad9b7c
KJIACChI HEOPTAHUYECKUX COCIMHEHHUIN
48 I'eneTnueckast cBA3b MEXy KllacCaMu bubnnorexa [JOK

HEOPraHn4eCKux COG)II/IHCHI/Iﬁ

https://m.edsoo.ru/00ad9a50
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bubaunorexa [JOK

49 O00011eHNE ¥ CHCTEMATH3ALMS 3HAHUM https://m.eds0o.ru/00ad9ch2
Kontponsras padora Ne3 o teme "OcHOBHEIE Bubmmorexa IIOK
50 N3 .
KJTaCChl HEOPTAHMYECKUX COCTUHEHUI https://m.edsoo.ru/00ad9ela
o | e oo o oo B LOK
’ Py A https://m.edsoo.ru/00ad9ffa
2JIEMEHTOB
52 Ilepuonudeckuii 3akoH u [lepuoandeckas cucrema bubnunorexa [JOK
XMMHYECKHX deMenToB J[. Y. Menaeneena https://m.edsoo.ru/00ada52c
53 Ilepuonpl, rpymIbI, 10, 100051 Eubmzorexa LIOK
PHO/IBL, TPYIIIBL, TOATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atToMoB. CocTaB aTOMHBIX sLIED. Bubmmorexa [IOK
H3oToms! https://m.edsoo.ru/00ada342
s | Soeme st oorots o B LOK
proi T https://m.edsoo.ru/00ada6bc
Menneneesa
o | DI o e o B LOK
pro T https://m.edsoo.ru/00ada824
Menneneesa
gy | Savieme Deporoors o oa s B 10K
Y P v . y ’ https://m.edsoo.ru/00ada96e
MIe1aroT ¥ TpaKIaHuH
58 DIEKTPOOTPULIATETHHOCTh ATOMOB XUMUYECKUX bubaunoreka [JOK
3JIEMEHTOB https://m.edsoo.ru/00adaab8
59 WonHas xuMuyeckas CBsI3b bubnnorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBasileHTHas noJiIpHast XUMHYECKAs CBI3b Eubmzorexa LIOK
P https://m.edsoo.ru/00adaab8
61 KoBasilenTHas HenmoysipHass XUMHYECKas CBSI3b Eubmzorexa LIOK
P https://m.edsoo.ru/00adaab9
62 CrerneHb OKUCIIEHUS bubnnorexa LIOK
https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIIUN bubnnorexa LIOK
peaxn https://m.eds00.ru/00adb076
64 OKHCIIUTEIN U BOCCTAHOBHUTEIIN Eubmzorexa LIOK
https://m.eds00.ru/00adb076
65 Konrponbnas pabora Ne4 o teme «CtpoeHue bubnnorexa [JOK

aToMa. XMMHYECKAs CBI3b»

https://m.edso0.ru/00adb486
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66 [ToBTOpenwue.
67 [oBTOpenue n 0000meHIE 3HAHIIHA
68 O060011IEHIE U CUCTEMATHA3ALHS 3HAHUI

bubaunorexa [JOK
https://m.edsoo.ru/00adb33c
Bbubnnorexa [JOK
https://m.edso0.ru/00ad9cb?2
Bbubnnorexa [IOK
https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

68
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9 KJIACC

KoaunuecTBo yacoB

No Tema vooKa K I Hdara JJIeKTpOHHBbIEe HH(POBbIE
n/n yp Bcero OHTPOILHBIC PaKTiieckue H3y4eHHs o0pa3oBaTeIbHbIE pecypchl
padoThI PadoThI

A Buorsa 10K

PHOA https://m.edsoo.ru/00adb59¢
anemenToB JI. 1. MenneneeBa

, | Sacememmoems e e | B 10K

PBBIX TP https://m.eds00.ru/00adb6b6
MIEpUOI0B

3 Knaccudukaius 1 HOMEHKIaTypa 1 Bubnuorexa IIOK
HEOPTaHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buapl XUMHUYECKOH CBSA3H U TUIIBI 1 Bubnmoreka IIOK
KPHUCTAJUTHYECKHUX PEHIETOK https://m.edsoo.ru/00adbac6
KontponsHas padora Nel mo teme

5 «[loBTOpEHNME 1 yriyOJIeHNe 3HAHUN 1 1
OCHOBHBIX Pa3JIeJIoB Kypca 8 Kiiaccay

6 Knaccuukauss XAMHUYSCKUX PEaKIHi 1 Bubnuorexa IIOK
0 Pa3JIUYHBIM MPH3HAKAM https://m.edsoo.ru/00adbcb0

7 pemeum. Momtme a rowaremm ) BuSmorexa LIOK
Pealdin. https://m.edsoo.ru/00adbe9a
reTepOreHHBIX PeaKiusiX
[oHsiTHE 0 XMMUYECKOM PaBHOBECHH.

8 @DaKTopBI, BIUAIONINE HA CKOPOCTh 1 bubmmorexa IIOK
XAMHYECKOM PEakiny 1 TOJI0KEHHE https://m.edsoo.ru/00adc28c
XMMHUUYECKOTO PABHOBECHS

9 OKHCIHUTENBHO-BOCCTAHOBUTENIBHBIE 1 Bubnmoreka LIOK
peakuuu https://m.edsoo.ru/00adcade

10 amctonumm G cracue ) BuGmorexa LIOK
A LML, https://m.edsoo.ru/00adcd68
IIEKTPOIHUTHI

11 HonHble ypaBHEHUS peaKIuii 1 bubmmorexa [IOK

P peaxt https://m.edsoo.ru/00add448
XI/IMI/I‘{eCIiI/Ie CBOWCTBA KHUCJIOT U 5 BuGmuotexa LIOK
12 OCHOBaHHUH B CBETE MPEACTABICHUH 00 1

SHCKTPOHHTHHCCKOﬁ JUCcolManu

https://m.edso0.ru/00add5d8
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https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8

XUMHUYECKHE CBOMCTBA COJICH B CBETE

bubnanoreka [JOK

13 NIPEACTaBIICHUI 00 3IEKTPOIUTHUECKON https://m.edso0.ru/00addgh2
JIACCOIUAIIAN
14 TlonsiTe 0 TUAPOIM3E COIE buGnnorexa [IOK
Ap https://m.edsoo.ru/00add9d4
. Bubnmoreka IIOK
15 O060011IeHIE U CUCTEMATHA3ALMS 3HAHWIT https://m.edsoo.ru/00addd12
16 [MpakTuyeckas padora Ne 1. «Pemenne Bubnmoreka [IOK
OKCIICPUMEHTAIBHBIX 38714t https://m.edsoo.ru/00addbfa
17 | omerapemmrimenas mcoomans BuGmnorexa LIOK
p A HMATL https://m.edsoo.ru/00addecO
XUMHUYCCKUE PEAKIIUU B PACTBOPAX)
18| Koo orotiorn s mpmane BuGmnorexa LIOK
pHuMeEp https://m.edso0o.ru/00addfe2
xJiopa
19 | imcoqts eroiioroa. somymenme Bumorera LIOK
> y ’ https://m.edsoo.ru/00ade104
MPUMEHEHHUE
20 | donyaome oot maonomn Bumorera LIOK
y N o ’ https://m.edsoo.ru/00ade348
n3y4yeHue e CBOUCTBY»
2| omemmcosm port com o 3 Buamorera LIOK
PEAKIIH, A https://m.edsoo.ru/00ade488
peareHToB JIaH B U30bITKE
22 O061ast XapaKTepPUCTHKA DIEMEHTOB bubnunoreka [JOK
VIA-rpymms https://m.edsoo.ru/00ade64a
28| Taormmerne eopmt nof commemti BuGmnorexa LIOK
8 P 4 https://m.edsoo.ru/00ade64a
npupoie. XMMUIECKHE CBOUCTBA CEPhI
24 CepoBojopoji, CTpoeHne, Gu3ndecKue u bubnunoreka [JOK
XMMHYECKHE CBOUCTBA https://m.edsoo.ru/00ade802
25 | Gusmocins s xmmmocs enoscrza BuGmnorexa LIOK
’ https://m.edsoo.ru/00adea28
MIpUMEHECHUE
XUMUYECKUE PEaKIvH, JIS)KAIIHIEC B
26 OCHOBE MPOMBIIICHHOTO CIIOC00a Bubmmorexa [IOK

NoJIyyeHus CepHOﬁ KHCJIOTHI.
XuMHIecKkoe 3arpsA3HEHUC

https://m.edsoo.ru/00adec8a
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OKpY’KaroIel Cpeibl COeAUHEHUAMUI
cepbl

Brruncnenne MaccoBoii I0JIM BBIXOa

Bubnmoreka IIOK

27 TIPOJIYKTA PEaKIiu https://m.edsoo.ru/00adec8a
OO01mas xapakTepHUCTHKA DIIEMEHTOB
VA-tpynmsl. A30T, paclipoCTpaHEHHE B Bbubmmorexa [IOK

28 .
npupoe, GU3UICCKHE U XUMHUCCKUE https://m.edsoo.ru/00adeea6
CBOMCTBa

29 ?XMNII/IP'I{EIGI;’KGI/IF: c%ggi:?ﬁg; YeHHUE U bubmorexa HOK

» oY https://m.edsoo.ru/00adf004
MIpUMEHECHUE
o | e o6 e e Buorea 10K
oy » 1Y https://m.edsoo.ru/00adf180
CBOKCTBY»

31 A30THast KUCJIOTA, ¢€ (hU3NIeCKUe U bubanoreka [JOK
XAMHYECKHE CBOHCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEH

p | S smermcummumy Bamorera 0K
yA00P . p https://m.edsoo.ru/00adf518
OKpYIXKaroue cpeabl COeTUHEHUSIMHU
azoTa

| ok i (n B 10K

N https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOUCTRA, MOIYICHUE
Hcnonp3oBanue pocdaror B kKauecTBe

34 MUHEPAIBHBIX YI0OpeHUH. Bubmmorexa [IOK
3arpsi3HEHHE TIPUPOTHOM CpeIbI https://m.edsoo.ru/00adfc20
docharamu

35 VYrnepon, pacnpocTpaHeHUE B IPUPOJIE, Bubmmorexa [IOK
¢bu3nyecKkue 1 XUMUIECKUE CBONCTBA https://m.edsoo.ru/00adfd9c
Oxkcuppl yraepona, ux Gpuzndeckue u

36 XHMHYECKHE CBOMCTBA. DKOJIOTMYECKUE bubnmoreka IJOK
MIPOOIIEMEI, CBS3aHHBIC C OKCHIOM https://m.edsoo.ru/00adfebe
yriepona (1V)

37 VYroJibHas KUCIOTA U €€ COTN bubamorexa LIOK

https://m.edso0.ru/00ae006¢

38 [IpaxTrnueckas pabora Ne 4 o Teme Bbubmmorexa IIOK

"[losmydyeHne yrieKnucioro rasa.

https://m.edso00.ru/00ae027¢e
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KauecTBeHHas peakiius Ha kKapOoOHAT-
non"

IlepBoHauanbHBIC HOHATHS 00

39 OpPraHMYECKHUX BEIIECTBaX KakK O bubmorexa HOK
p i https://m.edsoo.ru/00ae054¢
COCTMHCHUSX yriiepoaa
40 Kpemuuii u ero coeMHEHUS bubmorexa HOK
p A https://m.edso0.ru/00ae080a
[TpakTryeckas padbora Ne 5. Pemenue

M 9KCIEPUMCHTANBHBIX 33/1a9 [0 TEME Bubnmoreka IIOK
«Ba)kHeHIIe HEMETAJUIbI B UX https://m.edso00.ru/00ae0bf2
COEIMHEHUS

2 | et BuGmnorexa LIOK

https://m.edso0.ru/00ae0el8
COEIMHEHUS
OO61as XapaKTePUCTHKA XUMHYCCKIX
3JIEMEHTOB — METAJIIOB.

43 Mertannu4deckas CBsI3b U bubanoreka [JOK
MeTa/uTHYecKasi KpUCTaIUTHYECKast https://m.edsoo.ru/00ae103e
pemérka. Puznyeckue cBOMCTBA
METAJUIOB

P pAL Hanp https://m.edsoo.ru/00ae1156
METAJIJIOB
Oo61ue Crroco0bI MOMYUYCHUS METAIIOB.

45 CnnaBel. BerarcneHus mo ypaBHEHUSIM bubnunoreka [JOK
XAMHYECKHUX PEaKIHii, €CITH OJIMH U3 https://m.edsoo.ru/00ae1156
PEareHTOB COACPIKUT MPUMECH

46 TlonsiTe 0 KOPPO3UU METAIIOB bubnmorexa LIOK

pp https://m.eds00.ru/00ae1278
Bubnuoreka IIOK
4t [Henounnie meraet https://m.edsoo.ru/00ae14b2
48 OKcuIIBl ¥ THAPOKCHUIBI HATPUS U KAJIHS Bubmorexa IJOK
A P A P https://m.edsoo.ru/00ae14b2

49 Ileno4yHO3€METBHBIE METAIUIBI — bubnuorexa [IOK
KaJIbLUI ¥ MarHui https://m.edsoo.ru/00ae15e8

50 BaxHeiue coefMHEHUS KalbLUs bubimorexa LIOK

A I https://m.edsoo.ru/00ae15e8

51 O0001IeHNE ¥ CHCTEMATH3ALMS 3HAHHUH
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JKécTkocTh BOABI U CIIOCOOBI €€

Bbubnanoreka [JOK

52 yCTpaHEeHUs https://m.edsoo.ru/00ae1886
[paxtraeckas padora Ne 6 mo Teme
WL s . Bubnmoreka IIOK
53 XCCTKOCTB,,BOM’I 1 METOZBL €€ https://m.edsoo.ru/00aelae8
yCTpaHeHUs
. Bubnmoreka IIOK
>4 AmOMHHHH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOMCTBa OKCHIA U Bubnmoreka [IOK
THAPOKCHIA https://m.edsoo.ru/00aelc64
Bbubnaunoreka [JOK
56 Keneso https://m.edsoo.ru/00ae1d86
57 OKcHbl, THAPOKCUIBI M COJIH XKEJIe3a Bubnmoreka IIOK
(1) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O600IIIeHrEe U CHCTEMATHU3ALMsI 3HAHHH
[TpakTuyeckas padora Ne 7. Pemenue
59 SKCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME Bubnmoreka IIOK
«BakHeiine MeTauIbl 0 UX https://m.edsoo.ru/00ae3de8
COCTMHCHUSD»
BoruucieHust mo ypaBHCHHUSIM
XUMHUYCCKHUX PEaKIIHiA, €CIM OJUH U3
60 peareHToB J1aH B U30BITKE WA Bubnuoreka IIOK
COJICPIKUT PUMECH. BoraucieHus https://m.edsoo0.ru/00ae1750
MacCOBOM JIOJTH BBIXOJa MTPOAYKTA
peaxImu
61 O06001IeHNE U cCUCTEMAaTH3ALMs 3HAHWI
Kontpomnsnas padora Ned o teme
62 «BaykHeHIITHEe METAJUTBI M UX
COCTUHEHU S
63 BemectBa u Marepuaisl B bubmmorexa IIOK
[TOBCEJHEBHOM KU3HH YEIOBEKA https://m.edso0.ru/00ae3f50
64 XuMuUuecKoe 3arpsa3HeHue Bubnmorexa LIOK
OKpYXaIoIeH cpeibl https://m.edsoo.ru/00ae4270
65 Ponb xumun B pemenun Bubnmorexa LIOK
9KOJIOTHYECKHX MPOOIIeM https://m.edsoo.ru/00ae4270
butnuoreka IJOK
66 Tosropere. https://m.edsoo.ru/00ae0d0a
67 . [ToBTrOopenue u 0000MICHIE 3HAHUI bubamorexa LOK

https://m.edsoo.ru/00adb33c
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68 O00011IEeHNE U CHCTEMATH3ALUS 3HAHUHA

Bbubnanoreka [JOK
https://m.edsoo.ru/00ad9ch2

OBILIEE KOJIMYECTBO YACOB I10
IMPOTPAMME

68
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YYEBHO-METOAUYECKOE OBECIIEYEHUME OBPA3OBATEJIBHOI'O

MMPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

» Xumus, 8 kiacc/ I'abpuensa O.C., OctpoymoB U.I'., Cnaakos C.A.,

» Xumus, 9 kmacc/ I'abpuensu O.C., OctpoymoB WU.I"., Craakos C.A.
Axunonepnoe o6mectBo «M3natenberBo «lIpocsenienue

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

HOC Mos mikoia

HOUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPChbI

UHTEPHET

PO, HOC Mos mikona
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