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IHOACHUTEJIBHAS 3AIINCKA

[IporpamMMa 1o XMMHHU Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs COCTaBJIEHA Ha OCHOBE TPeOOBAaHUH K
pe3ynbTaTaM OCBOEHHSI OCHOBHOW 00pa30BaTENbHOM MPOTrpaMMBbl OCHOBHOTO OOIIETO 00pa3oBaHus, MPEACTABICHHBIX
B ®I'OC 00O, a takxke Ha OcHOBe (henepanpbHON pabodeill TPOrpamMMbl BOCIHTAHUS W C yYETOM KOHIEHIIHH
MperoAaBanns yaeOHOTO TIpeaMeTa «XUMHUsD» B 00pa3oBaTenbHBIX opranm3anusx Poccuiickoit @eneparum.

[IporpamMma mo xuMum a€T MpeAcTaBIeHHUE O LENsIX, OOIIel cTpaTerudl 00ydYeHUs, BOCITUTAHHS U Pa3BUTHS
0o0yJarommxcsi CpeACTBaMH y4eOHOTO TIpeMeTa, YCTaHaBIMBAeT 00s3aTeIbHOE TIPEAMETHOE COJepIKaHHe,
MpeIycMaTpUBaeT pacIpeesieHne ero Mo KiaccaM H CTPYKTYpHpOBaHHE MO pa3fesiaM W TeMaM MpPOTPaMMBI IO
XIUMHH, OTpEAeNseT KOJIMYECTBEHHBIE ¥ KAYECTBEHHBIE XapaKTEPUCTHKH COAEP)KAHUSA, PEKOMEHAYEeMYIO
MOCJIC0BATEILHOCTh U3YUYCHUSI XUMUU C YUETOM MEKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3eH, JJOTMKH Y4eOHOTO
MpoIecca, BO3PACTHBIX OCOOCHHOCTEH OOYyYarommxcs, OIpeNeNsieT BO3MOXKHOCTH TpeaMeTa I peau3aluu
TpeOOBaHUI K pe3yjabTaTaM OCBOCHUS OCHOBHOH 00Opa30BaTENbHON MpOrpaMMbl Ha YPOBHE OCHOBHOIO OOIIETO
o0Opa3oBaHus, a TaKkKe TPeOOBaHWU K pe3yiabTaTaM OOyYCHUS XMMUU Ha YPOBHE Ilelield W3ydeHHUs TMpeaMera u
OCHOBHBIX BHJIOB Y4eOHO-TT03HABATEIBHOM JCSITEILHOCTH 00YYArOIIErocs 0 OCBOSHUIO Y4eOHOTO COIePIKaHus.

3HaHWE XUMHH CIIY)KUT OCHOBOHW I (hOPMHPOBAHHUS MUPOBO33PEHHUS 00YYarOIIErocs, ero MpeCTaBIeHUuH o
MaTepHaJbHOM €IWHCTBE MHpa, BAKHYI0 pOJb HIPalOT (QOpPMHUpYEeMble XUMHEW IpeACTaBIeHUS O
B3aMMOINPEBPAIICHUAX SHEPrUM U 00 3BOJIOIUH BELISCTB B MPHUPOJE, O MYTAX PEIICHUS TI00AIbHBIX MPoOJIeM
YCTOHYMBOTO Pa3BHUTHS YEIOBEYSCTBA — CHIPHEBOM, IHEPIETUYCCKOM, MHUIICBOM M IKOJIOTMYECKOW O€30MacHOCTH,
po0JIeM 3/IpaBOOXPAHCHUSI.

N3ydenune xumuu:

CHOCOOCTBYET pealiu3allii BO3MOXKHOCTEH I caMOpa3BUTUS W (DOPMUPOBAHUS KYJIBTYpPhl JIMYHOCTH, €6
o011ei U (yHKIIMOHAIBHOM IPaMOTHOCTH;

BHOCHT BKJaJ] B (hOPMUPOBAHHE MBIILJICHUS M TBOPYECKUX CIIOCOOHOCTEW OOYYaIOUIMXCs, HABBIKOB UX
CaMOCTOSITeIIbHON yU4eOHOH JESITEeIBbHOCTH, SKCIIEPUMEHTAIBHBIX M UCCIICI0BATCIBCKUX YMEHHUM, HEOOXOAMMBIX KaK B
MOBCEIHEBHOM JKU3HH, TaK ¥ B IPOPECCUOHAIBLHON e TeTbHOCTH;

3HAaKOMUT CO CHeIlI/I(i)I/IKOI‘/'I HAay4YHOI'0 MBIIIJICHUA, 3aKJIaJbIBACT OCHOBBI IEJIOCTHOI'O B3IJIda Ha €IAUMHCTBO
MMpUpPOJbl U YCJIOBCKA, ABIACTCA OTBETCTBCHHLIM J3TallOM B (l)OpMI/IpOBaHI/II/I eCTeCTBeHHO--Hay‘IHOﬁ T'paMOTHOCTH
00y4arOIUXCS;

croco0cTByeT (hOPMUPOBAHHUIO IIECHHOCTHOIO OTHOIICHHS K €CTECTBEHHO--HAYUHBIM 3HAHUSM, K HPUPOIEC, K
YeIIOBEKY, BHOCHT CBOW BKJIA]] B 9KOJIOTHUECKOE 00pa3oBaHue 00yJarOIIIXCS.

JlanHple HampaBleHHWsT B OOYYeHUH XUMUHM 00eCIednBaroTCs CreU(UKON co/lep)KaHus y4eOHOro ImpeaMera,
KOTOPBI SBISIETCS MEJarornieckKy aJalTHPOBAHHBIM OTpakeHreM 0a30BOM HAYKH XMMHH Ha OTIPENeIEHHOM JTare eé
pa3BUTHSL.

Kypc xuMum Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHHs OPHUEHTHPOBAH Ha OCBOEHHE OOYYaIOIIUMUCS
CUCTEMBI TIepBOHAYAIBHBIX MOHATUH XWMHH, OCHOB HEOPraHWYEeCKOH XWMHU M HEKOTOPBIX OTJENBHBIX 3HAYMMBIX
MOHSITUN OPraHUYEeCKON XUMUHU.

CrpykTypa colepKaHUs MPOrpaMMbl 110 XHMHUA CHOPMUPOBAHA HAa OCHOBE CHCTEMHOrO Moaxona K e€
m3ydyeHuto. ComepxaHUE CKIAIBIBACTCS M3 CHUCTEMbI MOHSATHUH O XMMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI
MOHATHH O XUMHUYECKOH peakiuu. O0e 3TH CHUCTEMbI CTPYKTYPHO OPTaHU30BAHBI 110 MPUHITUITY TOCIEI0BATEILHOTO
Pa3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPEACTABICHUN pa3HOrO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOT'O YYEHHUS KaK OCHOBBI BCET'O €CTECTBO3HAHMSI,

— [epuoanueckoro 3akona JI. . MenzaeneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

— YUYEHUS O CTPOCHUH aTOMa U XUMHUYECKOU CBA3H;

— IPEICTABICHUHI 00 ANMEKTPOTUTHYECKON TUCCOIIUAIINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HAHUS PacCMATPUBAIOTCS HA OCHOBE SMITUPUYECKHU IOJYYCHHBIX M OCMBICIICHHBIX (PaKTOB,
Pa3BHUBAIOTCA MOCIEOBATEIBHO OT OJHOTO YPOBHS K JPYTOMY, BEITIONHSIS (PYHKIIMA OOBSICHEHUS U TIPOTHO3UPOBAHUS
CBOMCTB, CTPOCHUS U BO3MOKHOCTEH MPAKTUUECKOT0 MPUMEHEHHUS U NOJyUYEeHUS U3YyYaeMbIX BEIIECTB.

OcBoeHHE TPOrpaMMBI 10 XHUMHUHU CHOCOOCTBYeT (OPMHPOBAHMIO TMPEACTABICHUS O XUMHUYECKOU
COCTaBJIAIONIENH HAyYHOM KapTHHBI MHUpA B JIOTUKE €€ CUCTEMHOW IPUPOJIbI, IEHHOCTHOIO OTHOIICHUSI K HAYYHOMY



3HAHUIO U METOJaM TO3HaHMA B Hayke. V3ydeHne XUMHUN MTPOUCXOINT C MPUBICUCHUEM 3HAHUN U3 paHee U3yUYeHHBIX
y4eOHBIX npeaMeToB: «OKpyxKaromui Mupy», «buosorus. 5—7 kinacce» u «Pusuka. 7 Kiaacey.

[lpr w3yyeHWH XUMHH TPOUCXOAUT (OPMHUPOBAHHE 3HAHUA OCHOB XUMHYECKONH HayKH Kak o0iactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUIECKON NEATEIHHOCTH YellOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM
KyJlbTyphl. 3aada y4eOHOTO TMpeaMeTa COCTOMT B (POPMHPOBAHHH CHUCTEMBl XUMHUYECKHX 3HAHUH — BaKHEHIINX
(hakTOB, MOHATHH, 3aKOHOB U TEOPETUIECKHUX ITOJIOKEHUH, JOCTYITHBIX 0000IIEHII MUPOBO33PEHUECKOTO XapaKTepa,
sI3pIKa HAYKH, B MPUOOIIEHWH K HAYYHBIM METOJaM IMO3HAHWS MPH M3yYeHUH BEIIECTB M XUMHYECKHAX PEaKIIHi, B
(hopMHPOBaHWU W Pa3BUTHH TO3HABATEIBHBIX YMEHWH W WX MPUMEHEHWH B y4eOHO-TIO3HABAaTEIbHONW M y4deOHO-
WCCIIEIOBATEIHCKOW IESITEIhHOCTH, OCBOCHHWHW TPABMII 0E30MacHOr0 OOpalieHus] C BEIIECTBAMH B TOBCEIHEBHOI
KU3HU.

[Ipu n3yueHnn XMMUU Ha YPOBHE OCHOBHOTO 00IIeTo 00pa3oBaHus BaKHOE 3HAUEHHE MPHOOPENTH TaKue Ley,
KaK:

— (opMHUpPOBaHHE WHTEIUICKTYAJIbHO Pa3BUTOW JIMYHOCTH, TOTOBOHW K CaMOOOpPa30BaHUIO, COTPYAHUYECTBY,
CaMOCTOSITeIILHOMY MIPUHSITHIO PEIICHUH, CTOCOOHOM aJanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBUSM KH3HH;

— HampaBJICHHOCTh OOydYeHHS Ha CHUCTEMaTHYeCKOe MPHOOUICHHE O0ydyaromuXcs K CaMOCTOSITENbHON
MMO3HABATEILHOM JICATCIBHOCTH, HAyYHBIM METOJAM IO3HAHUS, (OPMHUPYIONIMM MOTHBALMI0 U Pa3BUTHE
CIIOCOOHOCTEH K XUMHH,

— o0ecrnieueHUe YCJIOBUH, CIOCOOCTBYIONIMX NPUOOPETCHUI0 OOYYaIOUIMMKCS OIbITa Pa3HOOOpPa3HOMH
JEATEIHPHOCTH, TIO3HAHMSI ¥ CaMONO3HAHUS, KIIOYEBLIX HABBIKOB (KIIOYEBBIX KOMIICTCHIIMM), HMEIOIINX
YHHMBEpCAJIbHOE 3HaUEHHUE JUIA Pa3IUYHBIX BUJIOB JIEATENbHOCTH;

— ¢opmupoBanue o0mIeH (QYHKIIMOHATHLHOW M €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM 4YHCIE YMEHUH
OOBSICHATh M OILICHUBATh SIBJICHHS OKPYXKAIOIIEr0 MHUPA, WUCIOJb3ys 3HAHUS U OIBIT, MOJIYYCHHBIC NPU HU3YYCHUU
XUMHH, TIPUMEHSATh UX TIPU PEIICHUU POOJIEM B MTOBCEIHEBHOM XKU3HU U TPYAOBOH JIEATEIBHOCTH;

— (hopMUpOBaHUE y 00YYAIOIIUXCS TYMaHUCTUUCCKUX OTHOLICHHA, TOHUMAaHUS IIEHHOCTH XUMUYECKUX 3HAHUHN
JUIsL BEIPAOOTKH DKOJIOTUYECKHU LENIeCO00Pa3HOTo MOBEIeHHUS B OBITY U TPYIOBOH AEATENFHOCTH B IIESX COXPaHEHUS
CBOETO 3/I0POBbsl U OKPY’KAIOLIEH IPUPOJIHON CPELIbI;

— pa3BUTHE MOTHBAallMU K OOYUYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO M CaMOBOCIIMTAHHUIO Ha OCHOBE
YCBOEHHS OOIIEUEIOBEUECKIX [[EHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpodWIs W HANpaBIeHHOCTH
JabHEHIero 00yYeHusl.

OOmiee 4Mciio 9acoB, OTBEAEHHBIX JJIS W3yYeHHS XMMHH Ha ypOBHE OCHOBHOTO 0OIIero oOpa3oBaHus,
coctaBisieT 136 gacoB: B 8 kiacce — 68 yacoB (2 Jaca B HeJeNm0), B 9 kiacce — 68 gacoB (2 Jaca B HEACIIO).

COJEP)KAHUE OBYYEHUA

8 KUIACC

IMepBoHaYaIbLHBIE XUMUYECKHE TIOHATHS

[Ipenmer xumun. Ponk XMMuM B JKWM3HU 4elloBeKa. XUMHS B cHCTeMe Hayk. Tena u BemjectBa. Dusndeckue
CBOWCTBa BellecTB. ArperatHoe coctossHue BemlecTB. [loHsITHE 0 MeToMaxX MOo3HAHWS B XUMHH. YHCThIC BEIIECTBA U
cMmecu. CriocoObl pa3ieneHust CMecei.

ATOMBI U MOJIEKYNIbl. XUMUYECKHE S1eMEHThl. CHMBOJIBI XMMUYECKHX 3JIeMeHTOB. IIpocThle W ClOXKHBIE
BelecTBa. ATOMHO-MOJICKYJISIPHOE yUEHHE.

Xumuueckas Gopmyna. BalleHTHOCT, aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa BEIECTB.
OtHocuTenbHas aroMHas Macca. OTHOCHTENBHAS MOJCKYJspHas Macca. MaccoBas J0Jsl XHMHYECKOTO JIEMEHTa B
COCAMHEHHH.

KonmuectBo BemectBa. Mons. MonsipHass Macca. B3auMoCBsI3b KOJIMYECTBAa, MAacChl M YHCIA CTPYKTYPHBIX
eIMHUII BemiecTBa. Pacu€Tel o hopMynaM XUMHUYECKUX COSAMHEHUH.

dusnveckre W XUMHUYECKHE SIBIICHUS. XUMHUYECKas peakius W e€ MpHu3HaKu. 3aKOH COXPAHEHUS MacChl
BelecTB. XUMUYeCKUe ypaBHeHUs. Knaccudukanus XUMUUECKUX peakiuil (COeIMHEHUS, pa3lioKEHUs, 3aMEIeCHUS,
obMeHa).

Xumuueckuil IKCnepumenm:



3HAKOMCTBO C XHMMHYECKOW IMOCYZOH, MpaBHJIaMH padOThl B J1a0OpaTOpuM W TNpUEMAMH OOpalleHus c
Ja00opaTOPHEIM 000PYIOBAaHUEM, U3YUCHHE M OMHCaHUE (DH3NYECKUX CBOMCTB 0Opa3oOB HEOPTaHMYECKHUX BEIIECTB,
HabOmofieHne (pru3udeckux (IJIaBI€HHWE BOCKA, TasHUE JIbJja, pacCTHpPaHHE caxapa B CTYIKE, KHIIEHHE M KOHICHCAIHS
BOJBI) W XHMHYECKHX (TOPEHHE CBEYH, MPOKAJIMBAHWE MEIHOM IPOBOJIOKH, B3aUMOJEHCTBHE MeNa C KHCIOTOM)
SIBIICHUH, HAONOJEHNEe W OIMCaHWe NPHU3HAKOB TMPOTEKaHWs XWUMHUYECKHX peakuii (paslokeHue caxapa,
B3aMMOJICHCTBHEC CEPHON KHCIOTHI C XJIOPHAOM Oapws, pasiokenue ruapokcuma memu (1) mpm marpeBanmw,
B3aMMOJeicTBre Jkene3a ¢ pactBopom comu memu (l1), m3ydeHme crocoOoB pasierneHusi cMeceil: ¢ MOMOIIBIO
MarauTa, (QWIBTPOBAHWE, BBHITAPHBAHHE, TUCTHILUIALMSA, XpOMAaTOorpadus, MpoBeIeHNEe OYNUCTKH TOBApEHHOM COJH,
HaOII0/IeHNE W OMHCAaHUE PE3YNIbTaTOB MPOBEACHHS OIBITA, WILTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MACChl, CO3JJaHIe
MOJIeTIe MOJIEKY (IIIapOCTEPKHEBBIX ).

Baskneiimue npeacTaBuTe M HEOPrAaHUYECKUX BelleCTB

Boznyx — cMmech ra3oB. CocraB Bo3zayxa. Kuciaoposa — aneMeHT U mpocToe BenlecTBo. Haxoxenue kucinopoaa
B Ipupoae, pusnyeckue M XMMUUECKue cBoiicTBa (peakunu ropenus). Oxcunsl. [Ipumenenne kucnopoga. CrnocoOst
MOJYYeHUs] KuclIopoga B JabopaTopud M TNPOMBIIIICHHOCTH. KpyroBopor kucmopona B mnpupone. O30H —
IOTPOIHAS MOAU(UKAIHS KUCIOPOJIA.

TemnoBoii 3¢ (hekT XMMUIECKOH peakiiy, TEPMOXUMUYECKIE YPaBHEHUS, IK30- U SHAOTCPMHUUYECKHIE PEaKIIHH.
TomnuBo: yrons u MeTaH. 3arps3HEHHE BO3/1yXa, YCHIICHHE MAaPHUKOBOTO 3 (deKTa, pa3pylIieHue 030HOBOTO CIIOSI.

Bopmopon — sneMeHT U mpoctoe BemecTBo. HaxokaeHue BoIopoja B MpHUpoJe, GUINUECKUE U XUMUYECKUE
CBOKCTBa, MPUMEHEHHE, CIIOCOObI MmoNy4deHust. KHCioTe 1 comu.

ModnsipHblit 00bEM ra3oB. Pacy&Thl M0 XUMUYECKUM YPaBHEHHUSIM.

®uznueckue cBoiicTBa BoAbl. Bona kak pactsoputeinb. PactBopel. HachllieHHBIE 1 HEHACHIILEHHBIE PACTBOPHI.
PactBopuMoOCTh BeliecTB B Bojie. MaccoBas 10Jisl BEIIECTBAa B pacTBOpe. XUMHUUECKHE CBOMCTBAa BoAbl. OCHOBaHMUS.
Ponp pacTBOpOB B mpupoAe W B KU3HU 4enoBeka. KpyroBopoT BOABI B Mpupoje. 3arpsi3HEHHE MPUPOAHBIX BOJ.
OxpaHa 1 OYUCTKA MPUPOJHBIX BOJI.

Knaccudukanus Heopranuueckux coeauHeHuii. Okcunel. Kiaccudukamms OKCHIOB: COJEO0pa3yroNIye
(ocHOBHBIE, KUCIIOTHBIE, aM(OTEpHBIC) U Hecoeobpasytomue. HoMmenknarypa okcuaoB. Ousznveckue U XUMHYECKHE
cBoiicTBa OKCUJIOB. [loyueHne OKCUI0B.

OcHoBanust. Knaccugukaiys 0OCHOBaHMIA: IIENTOYM U HEPACTBOPUMEBIE OCHOBaHUs. HOMeHKIaTypa OCHOBaHHH.
®u3nYeCcCKre U XUMUYECKHE CBOMCTBA OCHOBaHM. [lomydyenrne ocHOBaHUM.

Kucnotel. Knaccuduxkarus kuciior. Homenknatypa kucior. @usnveckre 1 XMMUYECKHE CBOMCTBA KUCIIOT. Psint
aktuBHocTu MetaiioB H. H. bexeroa. [lonyuenue kucnor.

Conn. HomeHnknartypa coneil. @uzndeckue 1 XUMHYECKHE CBOMCTBaA coiiel. [lonmydeHne comnen.

I'enernyeckast CBSI3b MEXKAY KIacCaMU HEOPTAHUYECKUX COEMHEHUI.

Xumuueckuit IKCnepuMeHm:

KauyeCTBEHHOE OIIpe/IeIICHHEe COJIEPIKAaHUS KUCIIOpO/a B BO3IyXe, MOJyYeHUE, cOOMpaHHe, paclo3HaBaHUE H
M3y4eHHE CBOWCTB KHUCJIOPOAa, HAOIIOeHHE B3aMMO/ICHCTBHUS BEIIECTB C KUCIOPOJIOM H yCIIOBHSI BOSHUKHOBEHUS H
MpeKpamnieHnss TopeHus (mokapa), O3HaKOMIIEHHE C oOpa3lamMy OKCHOB U OIMCAaHWE WX CBOWCTB, IONydeHHE,
coOupaHue, pacrio3HaBaHUE U M3YUYE€HHE CBOMCTB BOJOPOAa (TOPEHHUE), B3aUMOACHCTBHE BOJOPOAA C OKCHIIOM MEIu
(I) (BO3MOXHO HCHOJIB30BaHHE BHICOMATEPUATIOB), HAOIIOJCHHE OOpa3lOB BEIIECTB KOJIWYECTBOM | MO,
HCCIIeIOBaHNE OCOOCHHOCTEH PAacTBOPEHHUS BELIECTB C PAa3lUYHON PacTBOPHUMOCTBHIO, MPUTOTOBICHHE PACTBOPOB C
OIpeneNI€HHON MaccoBOM J0Jed pPacTBOPEHHOIO BEIECTBA, B3aMMOJEHCTBHE BOABI C METaUlaMU (HaTpHUeM |
KaJblyeM) (BO3MOXKHO HCIIOJIB30BaHHE BHACOMATEpHANIOB), MCCIECAOBaHME OOPa3LOB HEOPTaHUYECKUX BEILECTB
Pa3NUYHBIX KJIAacCOB, HAONIOACHWE M3MEHEHMS OKPAacKH HWHAMKATOPOB B PACTBOPaxX KHCJIOT M MIEIOYEH, H3yueHHE
B3aumopeiicTBus okcuaa menu (ll) ¢ pacTBOpoM cepHOM KMCIIOTHI, KACIOT ¢ METajllaMH, PeakLUuil HeHTpan3anum,
MIOJIyYEHHUE HEPACTBOPHUMBIX OCHOBAaHMH, BBITECHEHHE OJHOIO0 MeETaula JAPYITMM U3 pacTBOpa COJIM, PEIICHHUE
9KCIEPUMEHTANIBHBIX 3a7a4 10 TeMe «Ba)kHelne Kiacchl HEOPraHUYECKUX COETNHEHUID.

epuoguyecknii 3axkoH u Ilepuonmueckasi cucrema xumudeckux 3jaemeHToB JI. U. Mennaeneena.
Crpoenue aToMoB. XuMHu4YecKkas cBsi3b. OKHCJINTEIbHO-BOCCTAHOBHTEIbHBIC PeaKIUH

[lepBbie MOMBITKH KiIACCHOUKAMH XUMHUYECKHX 3JeMEHTOB. lloHSATHE O Trpymmax CXOJHBIX BJIEMEHTOB
(IemoYHbIle W IMIETOYHO3EMENbHBIE METAJUIBI, TaJOTeHBI, WHEPTHBIC Ta3bl). OJIEMEHTHI, KOTOpPBIE 00pa3yroT
aM(OTepHBIC OKCHJIBI U THIPOKCHIBL.



Ilepuonuueckuit 3akoH. Ilepuoguueckass cucrtemMa xumuueckux odiementoB [J[. WM. Menzeneesa.
Kopotkonepuongrass w mnmuaHOTMEepromHas (opmer lleprogudeckoil CHCTEMBI XHMHYCCKHX 23jieMeHToB J[. .
MenneneeBa. Ilepuoasl W rpynnbl. PU3MUECKUA CMBICT TOPSAKOBOIO HOMEPA, HOMEPOB MEPHOJAa W TPYIIbI
JJIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX szep. M30Tomnsl. DnekTpoHbl. CTpoeHHE JICKTPOHHBIX 000I09eK aTOMOB
repBbIx 20 xuMudecknx 37ieMeHTOB [leproamdeckoii cuctemsl JI. M. MeHmeneeBa. XapaKTepUCTHKA XUMHUYECKOTO
3JIeMEeHTa 1o ero noyioxeHuto B [lepuoguyeckoit cucreme /. 1. Menpeneena.

3aKOHOMEPHOCTH W3MEHEHUS pajiyca aTOMOB XUMHUYECKHX AJIEMEHTOB, METAIUTMUECKAX W HEMETAIUTHUECKUX
CBOWCTB IO TPYMIIaM U TIEPHOJIaM.

3nauenue [lepronnyeckoro 3akoHa u [lepronnyeckoil cHCTEMBI XUMHUYECKHAX AJIEMEHTOB JIJISl Pa3BUTHS HAYKH
u npaktuku. [1. 1. MeHaeneeB — y4€HbII U IPaKJaHUH.

Xumudeckasi cBsi3b. KoBanieHTHas (IIOJIApHAsl U HETOJIAPHAs) CBS3b. DJICKTPOOTPHUIIATEIIBHOCTh XUMHUYECKUX
anemMeHTOB. loHHAs CBSI3b.

Crenenp  okucienus.  OKUCIUTENbHO--BOCCTAHOBUTENbHBIE — peakuuu.  [Iporiecchl  OKHCIEHUS U
BoccTaHoBIeHHS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

M3y4deHue oOpaslioB BEIIECTB METAUIOB U HEMETAJUIOB, B3aUMOJCUCTBHE THUIAPOKCHIA IIMHKA C PACTBOPAMHU
KHUCJIOT U IEN0Y€EH, IPOBEIECHUE OIBITOB, WIIIOCTPUPYIOLIUX IIPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUM
(ropenue, peakuu pa3ioKeHUs, COCTUHCHUS).

Mesxcnpeomemnubie cea3u

Peanuzarnus MeXIpeIMETHBIX CBA3CH MpU U3YUCHUU XUMHUH B 8 KJIacCE OCYIIECTBISCTCS Yepe3 UCIIOIb30BAHNE
KakK O6HII/IX C€CTCCTBCHHO--HAYYHBIX HOHHTHP'I, TakK U HOHSITI/II\/'I, SABJIAIOIMIUXCA CUCTEMHBIMU UIA OTACIIBHBIX IPEAMCETOB
€CTECTBEHHO--HAYYHOTO ITUKJIA.

OOmue eCTeCTBCHHO--Hay4yHbIC TIOHATHS: HAy4YHBIH (DAaKT, TUIOTE3a, TEOpHUs, 3aKOH, aHaJIMW3, CHHTE3,
KJIACCU(UKAITHUS, IEPUOAUYHOCTD, HAOIOICHUE, SKCIIEPUMEHT, MOACITUPOBAaHIE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

®dusuka: Matepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIHU]I, U30TOMbI, PAJUOAKTUBHOCTh, MOJIEKYJIA,
AJNIEKTPUYECKHIA 3apsijl, BEIIECTBO, TEJIO0, 00BbEM, arperaTHoe COCTOSHUE BEIIECTBA, Ia3, (PU3NYECKHE BEJIUYUHBI,
€IMHUITBI U3MEPEHUS, KOCMOC, TIaHETHI, 3BE3/TbI, COTHIIE.

Buonorust: potocunTes, npixanue, ouochepa.

I'eorpadus: armocdepa, rugpochepa, MUHEPaIIbl, TOPHBIC TIOPOIBI, ITOJIC3HBIC UCKOTIAEMbIE, TOIUIUBO, BOIHBIC
pecypchl.

9 KJIACC

BenrecTBo M xuMHyeckas peakius

[Tepuonnueckuii 3akoH. Ilepuoamueckas cuctema xumuueckux snemeHtoB [[. WM. MenpeneeBa. CrpoeHue
aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB XMMUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOIOB, KAIHS, KAIbIUS U
WX COEIMHEHMNI B COOTBETCTBHUH C TIOJIOKEHUEM AJIeMeHTOB B [leproamueckoil cuctemMe u CTpPOCHHEM MX aTOMOB.

CrpoeHue BemecTBa: BHIBI XHUMUYECKOW CBS3U. THITHI KPUCTAIUIMUECKUX PEMIETOK, 3aBHCHMOCTH CBOWCTB
BEILIECTBA OT THUIA KPUCTATUIMYECKON PEIIETKU U BUJIa XMMUUECKOU CBSI3U.

Krnaccudukarus v HOMEHKIIATypa HEOpraHUYECKUX BEIECTB. XUMUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K
Pa3IMYHBIM KJIacCaM HEOPraHUYECKUX COCAMHEHUM, FTeHETHUECKas CBSA3b HEOPIraHMUECKUX BELIECTB.

Knaccudukanus XMMHUYECKUX pPEAKIUH M0 Pa3IMYHBIM IMpH3HaKaM (10 YUCIYy W COCTaBy YYacTBYIOIIUX B
peakIuu BEIIeCTB, MO TEIUIOBOMY 3 (EKTy, M0 W3MEHEHHWIO CTEICHEH OKHUCIECHHS XUMHUYECKHX JJIEMEHTOB, IO
00paTHUMOCTH, TI0 YYaCTHIO KaTaau3aTopa). JK30- ¥ SHAOTEPMUYECKHIE PEAKITUH, TS PMOXUMUICCKHE YPABHEHMSI.

[onsTre o ckopocTn xumMudeckol peaknuu. [lorsTre 00 0OpaTUMBIX 1 HEOOPATHMBIX XUMHUYECKUX PEAKIIUX.
[TonsiTHE O TOMOTEHHBIX U T'€TEPOreHHbIX peakuusx. [lonsrtue o karamuze. [loHSATHE O XMMHUYECKOM PAaBHOBECHH.
@DakTopbl, BIUIOUINE HA CKOPOCTh XUMUYECKOM peaKlMK U MOJIOKEHUE XUMUYECKOT'O PABHOBECHSL.

OKHCIUTETHHO-BOCCTAHOBUTENBHBIE PEaKIMU, JJICKTPOHHBIM OalaHC OKHCIUTEIbHO-BOCCTAHOBUTEILHOM
peakiuu. CocTaBieHUE YpPAaBHEHHM OKHUCIUTEIbHO--BOCCTAHOBUTENIBHBIX PEAKUUA C HCIOJIB30BAaHUEM METOAa
AJNIEKTPOHHOTO OanaHca.



Teopust 2MEKTPOIUTHYECKON TUCCOMMAMH. DJIEKTPOINTHl U HEJIEKTPOIUTHI. KaTHOHBI, aHHOHBL. MexaHHu3M
TUCCOIMAIINH BEIIECTB C Pa3IMYHBIMH BUAAMH XUMHYECKOH cBs3u. CtemeHp nucconnanuu. CuibHBIE W cradble
ANEKTPOIIUTHL

Peakunu norHOTO OOMEHA. Y CIIOBHUS MPOTEKAHUS peaknii MOHHOTO 0OMEHa, TIOJHBIE U COKpPAIIEHHBIE HOHHEIE
ypaBHeHHUs1 peaknuid. CBOWCTBAa KHCIIOT, OCHOBaHWH M COJIEH B CBETE MPEACTaBICHHNA OO0 3JIEKTPOIMTHIECKOMH
nucconuanyy. KadecTBeHHbIE peaklMK Ha HOHBL. [IOHATHE O THApOIN3e COMNEi.

Xumuueckuit IKCnepuMeHm:

O3HAKOMJIEHHE C MOJEISIMHI KPUCTAIUIMYECKUX PEMIETOK HEOPTaHNYECKHUX BEUIECTB — METAJJIOB M HEMETAIIJIOB
(rpaduta MW amMasa), CIOKHBIX BEIIECTB (XJIOpHIA HATPHs), HCCIECIOBAHHE 3aBHCHMOCTH CKOPOCTH XUMHYCCKOM
peakuy OT BO3ACUCTBUS Pa3IMIHBIX (PaKTOPOB, UCCIETOBAHUE AIIEKTPOIPOBOIHOCTH PACTBOPOB BEIIECTB, IpoOIlecca
JUCCOLMAINM KHCJIOT, Lieouel U cojiell (BO3MOYKHO HMCIOJIb30BaHHE BUEO MATEPHUATIOB), NMPOBEIEHUE OIBITOB,
WUTIOCTPUPYIOUINX TPU3HAKK TMPOTEKaHUSl pEakUuid HMOHHOrO oOMeHa (oOpa3oBaHHME OcajKa, BBIIEICHHE Trasa,
o0pa3zoBaHKe BOJIbI), ONBITOB, WILTFOCTPUPYIOMIMX MPHUMEPH! OKHCIUTEILHO-BOCCTAHOBUTENBHBIX pEaKui (ropeHue,
peaKuy pa3ioKeHHs, COETUHEHU), paclio3HaBaHUE HEOPTaHUYECKUX BEIIECTB C MOMOIIBIO KaUeCTBEHHBIX PeaKIHi
Ha MOHBI, PEICHNE SKCIIEPUMEHTAILHBIX 3a71a4.

HemeTtanibl 1 uX coeqMHEHHSI

OOmass xapakTepucTuka ranoreHoB. OCOOCHHOCTH CTpPOSHHS aTOMOB, XapaKTEpHBIC CTETICHW OKHCIICHUS.
CtpoeHne W (Qu3MUECKHEe CBOMCTBAa MPOCTBIX BEHIECTB — TaJlOTCHOB. XMMHUYECKHE CBOICTBAa Ha MpHMEpe XJopa
(B3auMoOJIeliCTBIE € MeTaljlaMH, HeMeTaUlaMM, Ienoyamu). XnopoBopopona. ConsHasg KHCIOTa, XUMHYECKHE
CBONCTBA, IMOJydYeHUE, NpUMEHEHHe. JleWcTBUe XJIopa M XJIOPOBOJAOPOJA HA OpraHu3M 4esloBeKa. BakHelue
XJIOPHUJIBI U HX HAXOXKJCHUE B TIPUPOJIC.

OOmas xapaktepuctuka 3jeMeHTOB VIA-rpymnmnbel. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHBIC CTEICHH
okucienus. CTpoeHne 1 GU3NIeCKre CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPO/a U Cephl. AJUIOTPOITHBIE MOAUDUKAIIN
KHCJIOpoJa U cepbl. XUMHUUECKUE CBOWCTBa cepbl. CepoBOOPOA, CTpoeHHE, (PU3NUECKUE U XMMHUYECKUE CBOWCTBA.
OKcHIbl cepbl Kak MPEACTAaBUTEIH KHCIOTHBIX OKCHAOB. CepHas KHCIOTa, (Qu3nveckne W XUMHUUYECKHE CBOMCTBA
(oOmme Kak TpeACTaBUTENs Kiacca KUCIOT U crenupuveckue). XUMHUYECKHE peaKIdH, JIeKallhue B OCHOBE
MIPOMBIIIUIEHHOTO crioco0a MoyydyeHus: cepHoil kucioTsl. [Ipumenenue cepHoil kucnotel. Conu cepHOW KHCIOTHI,
KadecTBEHHAs peakius Ha cynbdar-uon. Haxoxaenne cepsl u €€ coeiMHEHMId B MPUpoJie. XUMHUECKOE 3arpsi3HEeHHE
OKpy’Karollel cpeqpl COSIMHEHUSMH Cepbl (KUCIIOTHBIE JIOKIH, 3arpsi3HEHHE BO3yXa M BOJOEMOB), CIIOCOOBI €ro
MIpeIOTBPAICHHUS.

OO6mas xapaktepucThka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTepHbIE CTETeHU
OKHCIIeHUs. A30T, paclipOCTpaHeHHe B MIPHUPO/IE, PH3NUecKre U XUMUIECKHe CBOcTBa. KpyroBopoT a3ora B mpupoe.
AmMMuak, ero pu3nuecKkne U XMMUYECKHEe CBOWCTBA, MONy4YeHHE W nmpuMeHeHue. Comu aMMOHUS, UX (DU3uUYecKue U
XMMHYECKUE CBOWCTBA, MpuMeHeHne. KauecTBeHHas peakiys Ha HOHBI aMMOHUS. A30THasi KHCJIOTa, €€ MoydeHue,
(m3nyYecKue U XMMHYECKUE CBOHCTBA (00IIMe KaK MpeACTaBUTENs KJlacca KUCIOT U cienududeckue). Mcnoiap3opanne
HUTPATOB M COJIEH aMMOHUS B Ka4eCTBE MHUHEPAIBHBIX YIA0OpeHnH. XUMHUYEeCKOe 3arps3HeHHE OKPYKAIOIIEH cpeIbl
COCMHEHHUSIMH a30Ta (KUCIOTHBIE MOXIH, 3arps3HEHHE BO3IyXa, MOYBHI M BOM0EMOB). docdop, ammoTpoIHbIe
Momudukaunu (ocdopa, ¢usznueckne m xummdeckue cpoiictBa. Oxcun ¢ocdopa (V) u docdoprHas kucnora,
¢du3nUecKkue 1 XMMHUUYECKHE CBOUCTBA, omyueHue. Mcnons3zoBanue pocdaroB B kauecTBe MUHEPATBHBIX YOOPEHHH.

O6mas xapakrepuctuka 3neMeHToB IV A-rpynmbl. OcoOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHBIE CTEIEHU
OKHCJICHUS. YTIEpoA, aUIOTPONHbIE MOAM(UKALMM, PAaclpOCTpaHEHHE B Npupojae, (QU3NYECKUe M XMMHUYECKUE
cBorictBa. Ancopbuus. KpyroBopor yrnepona B mpupone. Oxcuisl yriepoia, ux (U3MYECKME W XUMUYECKUE
CBOHCTBa, JCHCTBHE Ha XMBbIC OPraHU3MBI, IMOJyYCHHE W NPUMEHEHHE. JKOJIOTHYECKUE MPOoOJIeMbl, CBA3aHHbBIE C
okcugoM yriepona (1V), runoresa riao6aipHOro MOTEINICHHUS KIUMAaTa, MapHUKOBBIN 3 dekT. YronbHas KuciaoTa u e
coiH, X (U3MUECKHEe W XMMHYECKUE CBOWCTBA, MOJydyeHHE W NpuMeHeHue. KadecTBeHHas peaknus Ha KapOoOHAT-
noHsl. Mcnons3oBanne kKapOOHATOB B OBITY, MEAULIMHE, IPOMBILICHHOCTH M CEJILCKOM XO35HCTBE.

[lepBoHayanbHble TOHATHA 00 OPraHMYECKUX BEUIECTBAX KaK O COSAMHEHMAX yriiepojaa (MeTaH, 3TaH, STHUIIEH,
alleTWICH, 3TaHOJ, TTIUIEPHH, YKCYCHast KUcnoTa). [IpupoaHbie HICTOYHUKH YTIIEBOJOPOJOB (Yroib, MPUPOAHBIN ras3,
He()Th), MPOMYKTHI UX TepepaboTku (OEH3WH), WX POJb B OBITY M MPOMBINUICHHOCTH. [loHATHE O OMOIOTHYECKU
BaXHBIX BEIECTBax: >KMpaX, OeiKkaxX, YIJIeBOAaxX — M WX pOJM B JKM3HM dUYeIOBeKa. MarepHaabHOE E€IMHCTBO
OpPraHUYECKUX U HEOPTAHIMYECKUX COCTNHEHHH.



KpemHuuii, ero ¢usndeckne M XUMHUYECKHE CBOWCTBA, MONydyeHHWE W TpuMeHeHue. COoeTMHEHUS KPeMHUS B
npupozae. O6mue npeacrasieHus 06 okcuae kpemuus (1V) u kpemaneBoi kucinore. CHIMKATHI, UX UCITOJIB30BAHHC B
ObITy, B TPOMBINUIICHHOCTH. BakHeWIne CTpOWTENbHBIE MaTepHuabl: KepaMuKa, CTEKJIO, I[eMEeHT, OEeTOH,
xene300eToH. [IpodireMsr 6e301macHOT0 UCITOTF30BAaHMUS CTPOUTENBHBIX MAaTEPHAIIOB B IIOBCETHEBHOM JKHU3HM.

Xumuueckuit IKCnepumeHm:

n3ydeHrne oOpa3loB HEOPraHWYECKHWX BEIIECTB, CBOWCTB COJITHOW KHCIOTHI, IPOBEAEHHE KadeCTBEHHBIX
peaknuii Ha XJIOPUA-MOHBI M HAONIOAEHWE TPHU3HAKOB HX MPOTEKAHUS, OIBITHI, OTpakarolue (QHU3udecKne |
XIMHYECKHE CBOMCTBA raAJIOTEHOB M UX COCTUHEHH (BO3MOYKHO HCITOIF30BAaHUE BIIEOMATEPHATIOB), 03HAKOMIICHHUE C
obpasmamu  XJIOpUAOB (TAJIOTCHHUIIOB), O3HAKOMIIEHHE C oO0pa3maMud cepbl M €€ COeAMHCHHSAMH (BO3MOXKHO
WCIIONB30BAaHNE  BHWJIEOMAaTepwanoB), HaOIrofeHWe mporecca oOyriawmBaHHMA  caxapa TOJ  JIeHCTBHEM
KOHIIGHTPUPOBAHHOM CEPHON KUCIIOTHI, N3yYCHHE XUMUYECKUX CBOWCTB pa30aBIeHHON CEPHON KUCIIOTHI, POBEICHHE
KayeCTBEHHOH peakiuu Ha Cyiab(paT-MoH U HaOMIoJeHHEe MpHU3HaKa e€ MPOTEKaHHs, 03HAKOMIICHHE C (HU3MUECKHUMU
CBOHCTBaMU a30Ta, pocdopa u Ux coeqUHEHH (BO3MOXKHO HUCIOIb30BaHUE BHICOMATEPHAJIOB), 00pa3aMu a30THBIX
u QochopHbix ynoOpeHuil, momyueHue, coOupaHue, paclo3HaBaHWE W HM3YYE€HHE CBOWCTB aMMHaKa, MPOBEICHHE
KayeCTBEHHBIX pPeakluii Ha HOH aMMOHUS U (ocdar-MoH U H3yUeHHE MPU3HAKOB X MPOTEKAHUS, B3aUMOJACHCTBHE
KOHIICHTPUPOBAHHOW a30THOM KUCIIOTHI C MEIbI0 (BO3MOKHO MCIIONB30BAHUE BUICOMATEPHAIIOB), H3y4UeHUE MOAETCH
KPUCTAUTMUECKUX PEIETOK aiMasa, rpaduta, QyiuiepeHa, 03HaKOMIIEHHE C MPOIECCOM aaCcOpOIMH PacTBOPEHHBIX
BEIIECTB aKTUBHPOBAaHHBIM YTIIEM M YCTPOHCTBOM MPOTHBOTa3a, MONyuYeHHE, COOMpaHue, paclio3HaBaHUE U U3yUCHHE
CBOWCTB YTJICKHCIIOrO Tasa, MPOBEACHUE KaueCTBEHHBIX peakuWid Ha KapOOHAT M CWIMKAT-HOHBI M HW3y4YCHHE
MPU3HAKOB WX TMPOTEKaHWs, O3HAKOMJIEHHE C TPOAYKIMEH CHJIMKATHOW IPOMBIIUIEHHOCTH, pelIeHHe
JKCIIEPUMEHTANIBHBIX 33a4 10 TeMe «BaxkHel1e HeMeTalulbl U UX COeINHEHUSD.

MeTtaibl 4 X COeIMHEHHSA

OO6m1as xapakTepuUCTUKa XUMHUECKUX DJIEMEHTOB — METAIJIOB HA OCHOBAHHUH WX TMoJoxeHus B [leprnoamueckoit
cucreMe xuMuyeckux anemeHToB Jl. . Menneneesa u crpoeHus aromoB. CTpoeHne MeTaioB. MeTamuinyeckas CBsi3b
U MeTaJuIM4yecKas KpHUCTAIMYecKas pemeéTka. DIeKTPOXMMUYECKU psia HampskeHu MertanioB. dusmnueckue u
XMMHUYeCKHe CBOMCTBa MeTaiioB. OOIiue crocoOsl moyyenus: Metauio. [IoHsATHE 0 KOPPO3UU METAIIOB, OCHOBHBIE
CIoCcO0BI 3alUThl UX OT Koppo3uH. CruaBel (CTallb, YyryH, JIOPaTIOMHHUM, OpOH32) M WX NMPUMEHEHHE B OBITY U
MPOMBIIIJICHHOCTH.

[enouynsle MeTamisl: moyioxkeHue B Ilepuogmueckoil cucteme xummuueckux aiementoB J[. M. Menneneesa,
CTPOEHHE HX aTOMOB, HaxOXJaAeHue B npupoze. Puznyueckue 1 XUMHUECKHE CBOIMCTBA (Ha MpUMeEpPEe HATPHSI M KaJIusl).
Oxcubl ¥ THAPOKCHUIBI HATPUA U Kanus. [[puMeHeHne MeTOYHBIX METANIOB M UX COSTMHEHUH.

[llenouyHO3eMeNbHBIE METAJUIBl MarHWid W KalbI[Ui: ToJoxeHne B llepmomudeckoil cUCTeME XUMHYECKUX
anemenToB J[. 1. MeHeneeBa, CTpoeHHE X aTOMOB, HAXOXJIeHUE B mpupojae. Puzndeckue U XMMHUECKUE CBOHCTBA
Marausi ¥ Kanplus. BaxxHeWmme coequHeHns Kablus (OKCHI, THIPOKCHI, conn). JKECTKOCTh BOMBI M CIOCOOBI €€
YCTpaHEHWS.

AmoMmunuii: nonoxenue B Ilepuoanyeckoil cucreme xumuueckux snemeHToB [I. Y. Menneneesa, crpoeHue
aToMa, HaXOoXJIeHHe B npupoje. Puzndeckue U XUMMHUYECKHE CBOMCTBA alfOMUHUS. AMGOTEpHBIE CBOHCTBA OKCHIIA U
TUIPOKCH]IA ATFOMUHUS.

XKeneso: nmonoxxenue B [lepnoanueckoil cucreme xumudeckux anemMeHToB . M. MenzaeneeBa, ctpoeHue aroma,
HaxoxAeHue B npupoje. duzndeckue U XuMHUUECKHE CBOMCTBA jxene3a. OKCcuabl, THAPOKCUIb U conu sxenesa (1) u
xene3a (I11), ux cocras, cBOlCTBa U MMOyYEHUE.

Xumuueckuii Ixcnepumenm:

O3HAaKOMJIEHHE C O0pa3laMH METaJUIOB U CIUIaBOB, MX (PU3MYECKHMHU CBOWCTBAMH, M3yYCHHE PE3YyJIbTATOB
KOPpPO3UM METaNIOB (BO3MOXKHO HCIIONIb30BAHME BHACOMATEPUANIOB), OCOOCHHOCTEH B3aWMOJECHCTBHUS OKCHAA
KaJIbIIMs ¥ HATPUS C BOAOH (BO3MOXKHO MCIIOJIb30BaHME BHIEOMATEPHAJIOB), HCCIEIOBAHNE CBOMCTB KECTKOW BOJBI,
mpolecca TOpeHHsl Kene3a B KUCIopoJe (BO3MOXKHO HCIHOJIB30BAHHE BHIICOMATEPHAJIOB), NMPU3HAKOB NPOTEKAHMS
Ka4eCTBEHHBIX PEaKIMid Ha HMOHbBI: MarHus, Kajblus, aJroMuHHs, 1uHKa, kenesa (I1) m xenesa (I1), mequ (I1),
HaOJIoOEHNEe W ONMHUCAaHUE MPOLECCOB OKPAIIMBAHMA IUIAMEHM WOHAMHM HAaTpHsl, Kaluusg M KalblHsi (BO3MOXKHO
WCTIONB30BaHUE BUICOMATEPHAJIOB), HCCIeA0BaHUE aM(OTEPHBIX CBOICTB THAPOKCHAA ATIOMUHHA W THAPOKCHAA
[IMHKA, PEIICHHE IKCTIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BaykHelme MeTayutbl 1 UX COeINHEHS.

XuMUS U OKpY:Kawouias cpeaa



Bemectea u MaTtepuanbl B TIOBCEIHEBHOM JKWM3HU 4YellOBeKa. be3omacHoe WCIONb30BaHUE BEIIECTB U
XMUMHUYECKUX peakiuii B ObITy. [lepBast moMOIIb TP XUMHUYECKUX 0)KOTaX U OTPABJICHUSIX.

Xumuueckoe 3arpsisHeHHe OKpysKaroliel cpensl (MpeaeibHas JIOMyCTUMAas KOHICHTPAILUs BEIIEeCTB, Jaiee —
[TJIK). Posb XuMUH B pEeMICHUN YKOJIOTHIESCKUX MTPOOIIeM.

Xumuueckuil IKCnepumenm:

M3y4eHne 00pa3IoB MaTepHAIIOB (CTEKIIO, CTNIABBI METAIIOB, TOJMMEPHBIE MAaTEPHAIIEI).

Mescnpeomemnule ceazu

Peanuzanust MeXXNpeIMETHBIX CBSI3eH NIPU M3YUCHUU XUMHHU B 9 Kiacce OCYIIECTBISIETCS Yepe3 UCTIONIb30BAHNE
KaK OOINMX eCTECTBEHHO-HAYYHBIX MOHSATHH, TaK W TOHSITHH, SBISFOIUXCS CUCTEMHBIMH ISl OTIIENLHBIX TPEJIMETOB
€CTECTBCHHO--HAYYHOT'O IUKJIA.

OOmue ecTeCTBCHHO-HAYYHBIC TIIOHSATHS: HayudHbId (HaKT, THUIIOTE3a, 3aKOH, TEOpHUs, aHalu3, CHHTE3,
KJIACCU(HUKAIUS, TEPUOUUHOCTD, HAOIIIOJICHUE, SKCIICPUMEHT, MOJCIIMPOBAHUE, U3MEPECHUE, MOJICNb, SBICHHE,
MapHUKOBEIH 3D (DEKT, TEXHOJIOTHUS, MaTEPHUAJIBI.

dusuka: MaTepus, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIIUJ, U30TOIbI, PaIMOAKTHBHOCTh, MOJICKYJIA,
ANICKTPUYCCKHIA 3apsill, MPOBOJHUKH, IOJYIPOBOJHUKH, IUICKTPUKH, (POTOIIEMEHT, BELISCTBO, TEJO, O0BEM,
arperaTHoe COCTOSHHE BEIIECTBa, T'a3, pacTBOP, PACTBOPHMOCTb, KPUCTAITUUECKasl PEHIETKA, CIUIaBbl, (U3NUECKUe
BEJIMYMHBI, CAMHUIIBI U3MEPECHHUS, KOCMHUYECKOE MTPOCTPAHCTBO, TUIaHEThI, 3BE3/1bI, COJHIIE.

Buonorust: ¢otocuntes, apixaHue, Ouochepa, IKOCUCTEMa, MHHEPAIbHBIC YIOOPEHUS, MHKPO3JIECMEHTHI,
MAaKpO3JIEMCHTEI, MUTATCIIbHLIC BCUICCTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEPaIIbl, TOPHBIC TIOPOIBI, ITOJIC3HBIC UCKOMAEMbIE, TOIUIMBO, BOIHEIC
pecypcsL.

NJAHUPYEMBIE PE3YJIbTATBI OCBOEHHSI [NPOI'PAMMBI IO XHMMHUHU HA YPOBHE
OCHOBHOI'O OBHIET'O OBPA3OBAHUSA

JIMYHOCTHBLIE PE3YJIBTATHBI

JINYHOCTHBIE PEe3yJIbTaThl OCBOCHUS TMPOTPAMMBI OCHOBHOTO OOIIEro 0Opa30BaHUS JOCTHTAIOTCA B XOJIC
06yquI/151 XUMHHN B C€JUHCTBEC y‘Ie6HOI>'I M BOCHUTATEIbHOM ACATCIIBHOCTH B COOTBCTCTBUU C TpaJUIIMOHHBIMU
pOCCI/IﬁCKHMH COIMOKYJBTYPHBIMU U NYXOBHO-HPABCTBCHHBLIMU LICHHOCTAMMU, IIPUHATBIMHA B O6IIIeCTBe ImpaBuJiaMu U
HOpMaMH MOBEACHHUSI ¥ CIIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHHSI, CAMOPA3BUTHSI M COLIHAITM3AIINH 00yYarOIINXCSI.

JImuHOCTHBIE PE3YIbTAThl OTPAKAOT I'OTOBHOCTH 06y‘{a}01111/1xc;1 PYKOBOACTBOBATLCHA CUCTEMOM TTO3UTHUBHBIX
[IEHHOCTHBIX OPUEHTAIINI U PACIIUPEHHE OIBITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHCIIEC B YACTH:

1) naTpHOTHYECKOr0 BOCHUTAHUSL:

[EHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KyJIbTYPHOMY, HCTOPHYECKOMY W HAYYHOMY HACIIE/IHIO,
MOHUMAHUs 3HAYCHUSI XMMHUYECKON HAYKH B KU3HH COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BJIA/ETh JIOCTOBEPHOM
UH(pOpPMAIIHEH O MEePEIOBBIX JOCTHXCHHUSAX U OTKPBITHSX MHPOBON M OTE€UECTBEHHOM XUMHUH, 3aMHTEPECOBAHHOCTH B
HAyYHBIX 3HAHHUAX 00 yCTPOWCTBE MUpa U O0IIECTBa;

2) rpaKIaHCKOr0 BOCIIUTAHUS

OpPEJICTaBICHHS O COILMAIbHBIX HOPMAxX W MpPaBWIAX MEKIHYHOCTHBIX OTHOIICHHH B KOJUICKTHBE,
KOMMYHHKATHBHON KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIC3HOM, yICOHO-UCCIICA0BATEIbCKOM, TBOPYECKON U APYTHX
BUJAX JESITENBHOCTH, TOTOBHOCTH K pa3HOOOpPA3HOW COBMECTHOH [ESTEIbHOCTH TP BBINOJHEHHH YYEOHBIX,
MO3HABATENIbHBIX 33/1a4, BBIIOJHEHHH XHUMHYECKHX JKCICPHMEHTOB, CO3/IaHUHM YYEOHBIX MPOCKTOB, CTPEMIICHUS K
B3aMMOIIOHUMAHHIO M B3aWMOIOMOIIM B TIPOIECCE 3TOM Y4eOHO# esTeTbHOCTH, TOTOBHOCTH OLICHUBAThH CBOE
MOBEJCHHE M TOCTYIKA CBOMX TOBApHIICH C MO3WIUHM HPABCTBEHHBIX M TMPABOBBIX HOPM C YYETOM OCO3HAHMUS
MOCIIE/ICTBUI MOCTYITKOB,;

3) HeHHOCTH HAYYHOI'0 O3HAHUSL

MHPOBO33PEHUYCCKHE MPEACTABICHUS O BELIECTBE U XMMHYECKON PEaKIIUH, COOTBETCTBYIOIINE COBPEMEHHOMY
YPOBHIO Da3BUTHS HAyKH W COCTABJSIOIINE OCHOBY [UIsi IOHMMAaHHS CYI[HOCTH HAay4HOW KapTHHBI MHPA,
HpeICTaBlICHHs 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI IIPHPO/IbI, B3AMMOCBSI3SX YEJIOBEKA C MPUPOAHOI CPeIoit, O
POJTH XUMHUH B TIO3HAHUH 3THX 3aKOHOMEPHOCTEIH;

[03HABATEIbHBIC MOTHBBI, HAMpPABJICHHBIC HA IOJYYCHHC HOBBIX 3HAHHI 10 XHMHH, HEOOXOIMMBIC IS
00BSICHeHHSI HAOJTIOIAEMBIX TIPOLIECCOB U SIBICHHH, TI03HABATEIBHOM, HH)OPMAIIOHHON U YMTATEIBCKON KYyJIBTYpPbI, B
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TOM YHCJIE HaBBIKOB CaMOCTOSTEIbHOM pabOThl ¢ yuyeOHBIMH TEKCTaMH, CIIPAaBOYHOM JIUTEpPaTypod, NOCTYIHBIMU
TEXHUYECKUMHU CPEJCTBAMHU HHPOPMALMOHHBIX TEXHOJIOTUl;

WHTEpeC K OOYYCHHWIO W TIO3HAHMIO, JTIOO03HATEIHHOCTh, TOTOBHOCTh M CIOCOOHOCTh K CamMo0OOpa30BaHMIO,
IIPOEKTHON M HCCIIEOBATENBCKOM AEATENPHOCTH, K OCO3HAHHOMY BBIOOPY HAIPABIEHHOCTH M YPOBHS OOydeHHs B
TanbHEHIIIEM;

4) dpopMupoBaHHs KYJIbTYPbI 310POBbSI:

OCO3HAHUE LIEHHOCTH KU3HHU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBbIO, YCTAHOBKH Ha 340POBBIH 00pa3
XKHU3HH, OCO3HAHHUE ITOCIECACTBUN U HETIPUATUE BPEAHBIX IPUBBIYEK (YIIOTPEOICHHS aJKOTOJIsl, HAPKOTUKOB, KYPEHUS),
HEOOXOJMMOCTH COONFOIEHHUSI TPaBHJI OE30IMacHOCTH TPH OOpalleHWH C XUMHYECKHMH BEUIECTBAMH B OBITYy H
pealbHOM KU3HU;

5) TpyaoBOro BocnuTaHus:

WHTEpPEC K MPAaKTHYECKOMY H3YyUEHHIO Mpodeccuii W TpyAa pa3iudHOTO pPoja, YBOKEHHE K TPyAy H
pe3yjibpTaTaM TPYAOBOW JEATENbHOCTH, B TOM YHUCIE Ha OCHOBE NPUMEHEHHS MPEIMETHBIX 3HAHUH MO XHMUH,
OCO3HAHHBIH BBIOOP MHIUBHIYaIbHON TPAaeKTOPHU MPOJOLKEHHUS 00pa3oBaHMs C YyUETOM JTUYHOCTHBIX MHTEPECOB U
CIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEMH, yCIEIHON MPOdECCHOHANBHON NeSTEIbHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUH, TOTOBHOCTH aJalITUPOBATHCS B MPOGECCUOHANBHON Cpee;

6) 9K0JIOrH4ecKOro BOCIIUTAHMSI:

9KOJIOTHUYECKH Ilesiecoo0pa3HOe OTHOIIEHHE K MPHPOAE KaK HCTOYHWUKY JKM3HHM Ha 3emjie, OCHOBE &
CYIIECTBOBaHUs, TOHMMaHUE [EHHOCTH 3I0pOBOTO M Oe3omacHoro obpasza >KU3HM, OTBETCTBEHHOE OTHOIIEHHE K
cOOCTBEHHOMY (DHM3MYECKOMY M IICUXMYECKOMY 3/I0POBBIO, OCO3HAHWE IIEHHOCTH COOJIONEHHS MpaBHil 0€30MacHOTO
MOBEJICHUs TIPH paboTe C BEMIECTBAMH, 4 TAK)KE B CUTYAIHAX, YTPOKAIOMIUX 3/I0POBBIO U KU3HH JIIOJICH;

CIOCOOHOCTH TPUMEHSTH 3HAHWS, MOJydaeMble MPU HM3YUYECHHH XUMHH, Ui PELIeHUs 3a]ad, CBA3aHHBIX C
OKpYJKarolleil MPUPOJHONW CpEeloH, Ui TOBBILICHUS YPOBHS JKOJIOTHYECKOH KyIbTYPHI, OCO3HAaHHUS TIIO0AIBHOTO
XapakTepa SKOJOTHYECKMX TMpOoOJieM M MyTed WX PEeLICHUS! IMOCPEACTBOM METOJIOB XHMHH, SKOJIOTHYECKOTrO
MBILICHHS, YMEHHS PYKOBOJICTBOBATHCS UM B [TO3HABATENIHONH, KOMMYHHKATUBHON M COLIMAILHON TIPAKTHKE.

METANPEIMETHBIE PE3YJIbTATbBI

B cocraBe MerampenMETHBIX pPE3yNbTAaTOB BBIICIAIOT 3HAYMMbIC JJs (OPMHPOBAHHS MHPOBO33PEHUS
oOleHayYHbIe MOHATHS (3aKOH, TEOpHS, NPWUHIIMII, TUNOTe3a, (HakT, CUCTeMa, MPOLECC, IKCIEPUMEHT H JPYToe.),
KOTOpPBIE HCIOJIB3YIOTCSI B €CTECTBEHHO-HAYUHBIX YYEOHBIX MpeMeTax W MO3BOJSIIOT HAa OCHOBE 3HAHHMW U3 ITHX
npeaMeToB (GopMupoBaTh TpEACTaBICHHE O IEJIOCTHOW HAyYHOW KapTWHE MHUpa, M YHHBEpCajbHbIC yueOHBIC
neicTBusl  (HO3HABaTelbHbIE, KOMMYHHKATHBHBIC, PpETYJISTHBHBIE), KOTOpble oOecrnednBaoT (QOpMUpOBaHKE
TOTOBHOCTH K CAMOCTOSITEJIbHOMY IJITAHUPOBAHHIO U OCYIIECTBICHUIO YU€OHO NesITeNbHOCTH.

IHo3naBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiicTBUS

Ba3oBble jjoruyeckue aeiicTBUs:

YMEHHUSI HCIONIb30BaTh MNPUEMBI JIOTMYECKOTO MBIIUICHUS IPU OCBOCHHWM 3HAHUI: PAaCKpbIBaTh CMBICI
XMMUYECKUX MOHATHH (BBIAEIATh X XapaKTepHbIC MPU3HAKH, YCTaHABJINUBATh B3aUMOCBSA3b C IPYTUMH MOHATHIMH),
WCTIONB30BaTh MOHATUS 11 OOBSICHEHHUs] OTAEIBbHBIX (D)AaKTOB M SBICHHUH, BHIOMpPATb OCHOBAaHMSA WU KPUTEPHH IS
KJacCU(UKAIMM XUMHUYECKHX BELIECTB M XMMUYECKUX PEaKLUi, yCTaHaBIMBAaTh NMPUYUHHO-CIECICTBEHHBIE CBSI3H
MEXIy OOBEKTaMH H3YYEHUs, CTPOMTH JIOTWYECKHE PACCYyKICHMs (MHIYKTUBHBIC, NEIyKTHBHBIC, 110 aHAJOIHH),
JieNaTh BBIBOABI U 3aKITIOUCHHUS;

yMEHHE NPUMEHATh B MpOLEcCce MO3HAHMS TMOHATHS (MPEeIMETHbIE M METalpeJMETHBIE), CUMBOJINYECKUE
(3HaKOBbIE) MOJENH, HCHOJIb3YEeMble B XHMHH, NPEOOpPa30OBHIBATH IIMPOKO MPHUMEHSIEMblE B XUMHH MOJEJIbHBIC
MPeJCTaBICHUS — XUMUUECKUH 3HaK (CMMBOJI 3JIEMEHTa), XuMudeckas GopMyia U ypaBHEHHE XUMUYECKOH peaKkuny —
NpU pelieHHH Y4eOHO-TIO3HABATEeNbHBIX 3aJad, C Y4YETOM OTUX MOAEJbHBIX MPEICTABICHUI BBIABIATE W
XapaKTepU30BaTh CYLIECTBEHHbIE NMPU3HAKH U3y4aeMbIX O0BEKTOB — XMMHUUYECKUX BEIIECTB M XMMHUYECKUX PEaKLuil,
BBISIBIISITH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICACTBEHHBIE CBA3M W MPOTUBOPEUYUS B M3YYa€MBIX IpOLECCAX H
SIBIICHUSX.

BazoBrble uccienoBaTebCcKHe NeiCTBHSA:

YMEHHUE HCIIOJIb30BaTh IOCTABJICHHBIE BOMPOCHI B KauecTBE MHCTPYMEHTAa IIO3HAHUS, a TaKkkKe B KayecTBE
OCHOBBI JUT ()OPMHUPOBAHMS THUIIOTE3BI IO IPOBEPKE MPABMIILHOCTH BBICKA3bIBACMBIX CYXICHHH;



prOOpEeTEeHHE OMbITA IO IUIAHUPOBAHUIO, OPraHU3alluK U IPOBEICHUIO YUEHHUUECKUX SKCIIEPUMEHTOB, YMEHUE
Ha0II0AaTh 3a XOIOM IPOIEcca, CaAMOCTOSITEIEHO IPOTHO3MPOBATH €ro Pe3ysbTar, (OpMyIHpOBaThH OOOOIICHUS H
BBIBOJIBI 110 PE3yJIbTaTaM MPOBEIEHHOTO OMBITA, NCCIEIOBAHMS, COCTABIATH OTUYET O MPOIEIaHHON paboTe.

Pa6ota ¢ undopmaiueii:

YMEHUE BBIOMpaTh, AaHAIM3UPOBATh M HMHTEPHIPETHPOBAaTh HH(POPMALMIO pPAa3IMYHBIX BUAOB U (opMm
MPEICTABICHUS, OIY4aeMyI0 U3 PAa3HbIX UCTOYHHUKOB (HAY4YHO-IIOMYJIIPHAS JIUTEPATypa XMMUYECKOTO COICPIKaHUs,
CIpaBOYHbIE IOCOOWs, pecypchl lHTepHeTa), KPUTUYECKH OLIEHMBATh MPOTUBOPEUMBYIO U HEIOCTOBEPHYIO
nH(pOopMaIuio;

YMEHHUE MIPUMEHSTh Pa3IMyHbIe METOABI U 3alPOChl P MOUCKE U 0TOOpe MH(POPMALUU U COOTBETCTBYIOILINX
JAHHBIX, HEOOXOANUMBIX Ul BBIIOJIHEHHS Y4EOHBIX M IO3HABaTEIbHBIX 3a7ay ONpPEAeNEHHOro TUIa, MpuoOpeTeHne
OMbITa B O00JACTH KCIIONB30BaHUS HMH(OPMALMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHH, OBNAJCHUE KyJIbTYpOH
AKTHUBHOTO HKCIIOJIb30BaHUS Pa3IMYHBIX MOUCKOBBIX CHCTEM, CaMOCTOSATENBFHO BBIOMpATh ONTUMANBHYIO (OpMYy
npencTaBieHus] MHGOpMALMU W WUIIOCTPUPOBATH pEIIaeMble 3aJaud HECJIOXHBIMH CXEMaMH, AWarpaMMaMH,
IpyruMu popMaMu rpaduKi 1 UX KOMOUHALIUSIMI

yYMEHHUE WCIONb30BaTh W aHAIM3UPOBATh B TMpoliecce YYeOHOH U HCCIeOBATEIBCKOW JIEATEILHOCTH
WHPOPMALIMIO O BIMSHUU TMPOMBIIUICHHOCTH, CENBCKOTO XO3SIMCTBA M TPAHCIOPTAa Ha COCTOSIHUE OKpPYKarolen
HPUPOJHOU Cpeabl.

KomMyHukaTHBHBIE YHHBEpPCAJIbHBIE YUeOHbIE AeiiCTBHS:

yYMEHUS 3a/aBaTh BONPOCH (B XoAe aAuanora W (WIM) AWCKYCCHHM) MO CYHIECTBY OOCYXIaeMON TEMBI,
(hopMynHpOBaTh CBOM MPEATIOKECHUSI OTHOCHTENBHO BHIITOTHEHUS MPEI0KEHHOH 3a/1a4u;

YMEHUS TIPEACTAaBIISATh MOJTYYEHHBIE PE3yNbTaThl MO3HABATEIBHON NESTETHLHOCTH B YCTHBIX M IHCBMEHHBIX
TEKCTax; JeNlaTh MPE3CHTAIMI0 PEe3yJbTaTOB BBINOJHEHUS XMUMHUYECKOTO JKCIEpUMEHTa (J1a00paTOpPHOTO OIIBITA,
nabopaTopHOii pabOTHI IO UCCIICAOBAHHIO CBOWCTB BEIIECTB, yUeOHOTO MPOEKTA);

yYMEHUS Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMHU B COBMECTHOH MO3HABATEIBHOM M HCCIIEIOBATEIHLCKON
JeSITENIBHOCTH TIPH PEIICHNH BO3HUKAIOMIMX MPOOJIeM Ha OCHOBE yué€Ta OOIIMX MHTEPECOB M COTJIACOBAHMS ITO3UIIHHA
(oOcyxnenusi, oOMEH MHEHHSMH, «MO3TOBBIE INTYPMbI», KOODIWHAIWS COBMECTHBIX JCHCTBHIA, OIpeAeTcHNe
KpPUTEPHEB TI0 OLIEHKE Ka4eCTBa BBITIOJIHEHHOH paboThI U IpyTHE).

PeryasiTuBHbIe YHUBepcadbHbIE yueOHbIe TelicTBUS:

YMEHHUE CaMOCTOSTEIBHO OINpPENeNsiTh e ACATeNbHOCTH, IIAHUPOBATh, OCYIIECTBISATh, KOHTPOJIUPOBATh U
pu HEOOXOANMOCTH KOPPEKTUPOBATH CBOIO JICSATEIBHOCTh, BEIOMpaTh Haunbosee 3 dekTuBHBIE CIOCOOBI pelieHHs
y4eOHBIX M II03HABATENIbHBIX 3a7a4, CAMOCTOSATENFHO COCTABIATh WIM KOPPEKTUPOBATH MPEIJIOKEHHBIH alroOpuTM
NeWCTBUM MIPU BBINOJHEHUH 33aJaHUN C YUETOM IOJIyYeHHs HOBBIX 3HAHUH 00 M3y4yaeMbIX O0OBEKTaxX — BELIECTBaX M
peaknysax, OLEHHBATh COOTBETCTBHE IIOJIyYCHHOTO pe3yJbTaTa 3asBICHHON LeJM, yMEHHE HCIOJb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IIpeIiaracMble B YCIIOBUH 331aHUH.

HNPEJMETHBIE PE3YJIbTATDI

B cocraBe mpeaMeTHBIX Pe3yIbTAaTOB MO OCBOCHHUIO O0S3aTEIBHOTO COJIEPXKaHUS, YCTAHOBIEHHOTO JaHHOMN
(benepanbHO paboyeld mporpaMMoi, BBIAEISIOT: OCBOCHHBIE O0YYalOLIMMUCS HAy4YHbIE 3HAHUS, YMEHHS U CIIOCOOBI
NEeUCTBUM, crienn(uIecKue Ui MpeaMeTHONH 001acTi «XUMUs», BUIBI JESITEIBHOCTH 110 TOTYYEHHIO HOBOT'O 3HAHMS,
€ro MHTEePHpETALUH, TPEe0oOPa30BAHUIO U IPUMEHEHHUIO B Pa3JINUHBIX YU€OHBIX U HOBBIX CUTYaIHSIX.

K xonmy oOyuyenus B 8 KJlacce mpeaMeTHBIE pe3ylnbTaTbl Ha 0a30BOM YpOBHE JOJDKHBI OTpa)kaTb
c(OPMHUPOBAHHOCTD Y OOYYAIOINXCS] YMEHHIL:

®  pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IMOHSTHIA: aTOM, MOJIEKYJa, XMMUYECKHUH 3JIEMEHT, TPOCTOe

BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh (OJHOPOAHAS W HEOJHOPOJAHAsS), BaJEHTHOCTb, OTHOCHTEIbHAS
aTOMHasg M MOJEKYJIspHas Macca, KOJUYECTBO BELIECTBA, MOJb, MOJIIpDHAs Macca, MaccoBas JOJIs
XMMUYECKOTr0 JJIEMEHTa B COCAWHEHWH, MOJSPHBIA O0O0OBEM, OKCHA, KHCJIOTa, OCHOBaHHUE, COJIb,
3JIEKTPOOTPULATEIBHOCTD, CTETIEHb OKUCIICHHS, XUMUYECKasl peakiys, KIacCu(pUKaus peakuii: peakiuu
COCAMHEHHS, PEaKUUHN PA3NOKEHUs, PEaKUUU 3aMELICHUs, peakuud oOMeHa, 3K30- U 3HIOTECPMHUUYECKHUE
peakiuu, TermuoBoi ekt peakunu, AAPo aToMa, HIEKTPOHHBIN CJIOH aToMa, aTOMHasi OpOUTaNb, pagnuyc
aToMa, XUMHYECKasl CBS3b, MOJSIPHAs M HEMONApHas KOBaJeHTHAas CBs3b, MOHHAS CBs3b, MOH, KaTHOH,
aHHMOH, PaCTBOP, MaccoBast A0JIS BelecTBa (MPOLICHTHAsI KOHIICHTPALHsI) B paCTBOPE;
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WJUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XUMHUYECKUX MMOHATHIA U MMPUMEHSAThH 3TH TIOHATHUS TIPU OTIHCAaHUU
BEIIECTB U UX MPEBpAIICHUH;

WCIIONIb30BaTh XUMUYECKYI0 CHMBOJIUKY JJISI COCTABICHUS (OPMYJ BEIIECTB U YPaBHEHUN XWMUYECKHUX
peaKuuii;

OTIPEETISATH BaJICHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COSAMHEHUSAX, CTEIIEHh OKUCIIEHUS JIIEMEHTOB B
OMHAPHBIX COCAMHEHUSX, IPUHAJICKHOCTh BEIIECTB K ONMPEACIEHHOMY KIIaCCy COSIUHEHMI 110 (popmynam,
BUJI XUMUYECKOHU CBSI3U (KOBAJICHTHAS U MOHHAS) B HEOPTAHWYECKUX COCAMHCHUSX;

packpeiBaTh cMbici Ilepuoamueckoro 3akoHa J[. WM. MenzeneeBa: JAeMOHCTPUPOBATh IOHUMAaHUE
[EPUOINYECKON 3aBUCUMOCTH CBOWCTB XHMHYECKHMX JJIEMEHTOB OT UX NOJOKeHHs B Ilepumonumyeckoit
CUCTEME, 3aKOHOB COXPAaHEHHWS MAacCChl BEIIECTB, TIOCTOSTHCTBA COCTAaBa, aTOMHO--MOJICKYJISIPHOTO YUCHHS,
3aKoHa ABOTaJIpo;

ONKCHIBATh M XapaKTepu3oBaTh TaOMMuHyr (Gopmy [lepuomuveckoll CUCTEMBl XMMHUYECKUX 3JICMEHTOB:
pasnuyaTh MOHATHS «TJaBHas moArpymnmna (A-Tpymma)» U «nobouHas moarpymnmna (b-rpymma)», manbie u
0oJbIIIE TTIEPUOBI, COOTHOCHTH 00O3HAUEHUs, KOTOphle MMeroTcs B Tabnmme «llepmoamueckas cucrema
xuMmudeckux siemeHToB J[. M. MenzaeneeBa» C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHYECKAX JIIEMEHTOB (COCTaB W 3apsija sijpa, OOIIee YWUCIIO JJIEKTPOHOB W paclpefelieHHe UX IO
ANIEKTPOHHEIM CJIOSIM);

KJ'IaCCI/I(l)I/IIH/IpOBaTI) XUMUYCCKUEC DJICMCHTBI, HCOPraHMYCCKUC BEIICCTBA, XUMUYCCKUEC pCaKINU (HO qucity
W COCTaBY YYaCTBYIOIIMX B PEAKIIUH BEHIECTB, MO TEITIOBOMY 3P HEKTY);

XapaKTepU30BaTh (OMUCHIBAThH) OOIIME XUMUYECKUE CBOWCTBA BEILECTB Pa3IMUHBIX KJIACCOB, MOJATBEPKAAS
OIMMCaHne NpUMEpPaMn MOJICKYJIAPHBIX ypaBHeHI/Iﬁ COOTBETCTBYIOIIUX XUMUUYCCKUX peaKuHﬁ;
MMPOTHO3HPOBATh CBOWCTBAa BEIIECTB B 3aBHCHMOCTH OT WX KAa4eCTBEHHOTO COCTaBa, BO3MOXXKHOCTH
MPOTEKaHUS XUMUYECKHIX TIPEBPAIICHUH B Pa3INIHBIX YCIOBUSX;

BBIYHCIISTh OTHOCUTEIHHYIO MOJICKYJISIPHYIO M MOJISIPHYEO MacChl BEIIECTB, MACCOBYIO JIONI0 XHMUYECKOTO
aneMeHTa 1mo ¢GopMyJie COeIMHEHHUS, MacCOBYIO JIONO BEIIECTBA B PacTBOpE, MPOBOAHUTH PACUYETHI IO
YPaBHEHUIO XUMHUYECKOUN PEaKITui;

MPUMCHATHL OCHOBHBIC OIICpalvun MBICITUTEIbHOMN ACATCIIBHOCT — AaHaJIu3 W CHUHTE3, CpPaBHCHUC,
0000IIeHne, CHCTEMATH3AINI0, KIaCCU(UKAIIMIO, BEISBICHWE NPUYMHHO--CIEACTBEHHBIX CBS3eH — s
W3YYEHHUS CBOMCTB BEMIECTB M XWMWYECKHX PEaKIHH, €CTECTBEHHO-HAyYHBIE METOJNbI TIO3HAHUS —
HaOIto/IeHNEe, N3MEPEHNEe, MOJIEINPOBAaHUE, SKCIIEPUMEHT (PEaIbHBIA U MBICIICHHBINH );

CIIeZIOBaTh TPABUJIaM IOJIb30BAHUS XMMHUYECKOW TMOCYJOH M JTaOOpaTOPHBIM OOOPYAOBAaHHEM, a TaKKe
ImpaBujIaM 06pau1eHI/151 C BCHICCTBAMH B COOTBCTCTBUM C MHCTPYKIUAMU 110 BBIITOJIHCHUIO na6opaTopHHx
XUMHYCCKUX OIBITOB IO IOJIYYCHUIO M COOMPAHHUIO ra3000pa3HbIX BEIIECTB (BOAOPOAA M KHCIOPOJA),
MPUTOTOBJIEHUIO PACTBOPOB C OMNPEIEIEHHON MAacCOBOM JI0JIE paCTBOPEHHOTO BEIIECTBA, INIAHUPOBATH U
MIPOBOJIUTh XUMHYECKHE SKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIEIOUYEH M KUCIOT C ITOMOIIBIO
WH/IMKAaTOPOB (JakMyc, heHondranent, METHIOPaHXK U IPYTHUE).

KOHIly O0O0yueHHss B 9 KJjacce TpeaMeTHBIC pe3yiabTaThl Ha 0a30BOM YPOBHE MJODKHBI OTpPaKaTh

c(OPMHUPOBAHHOCTD Y OOYYAIOLINXCS] YMEHHIL:

pacKpbeIBaTb CMBICII OCHOBHBIX XHMHWYCCKUX MOHATHH: XUMHWYECKHI OJICMCHT, aTOM, MOJICKYJia, HOH,
KaTHOH, aHUOH, ITPOCTOE BEUIECTBO, CIOXKHOE BEIIECTBO, BAIEHTHOCTH, AJIEKTPOOTPHUIATEIFHOCTD, CTETICHb
OKHCJICHHUSI, XUMHUECKasi peaKiys, XMMHUYeCKas CBs3b, TEIJIOBOW 3((dEKT peakiu, MOIb, MOJSPHBIHA
00BEM, pPacTBOpP, IJIEKTPOIUTHI, HEDJEKTPOIUTHI, AIEKTPOIUTHUYECKAS AMCCOIMAINSA, PEAKIMA HWOHHOTO
oOMeHa, KaTan3aTrop, XMMHUYECKOe paBHOBECHE, OOpaTHMbIC M HEOOpaTHMbIC PEaKIMW, OKHCIHTEIHLHO-
BOCCTAaHOBHUTENbHBIE PEAKIINY, OKHCINTENh, BOCCTAHOBUTEN, OKUCIIEHHE M BOCCTAHOBIICHUE, aJUIOTPOIIHA,
amM(pOTEepHOCTh, XUMHUECKasl CBA3b (KOBAJICHTHAs,, MOHHAs, METAJUIMYECKas), KpUCTaUIndecKas peiérka,
KOppo3usd METalllioB, CIIJIaBbl, CKOPOCTbH XUMHYECKOHN peaknuuun, NpeaAciabHO AOIMYyCTUMas KOHLCHTpaluus
ITJIK BemecTBa;
WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUHA U MPUMEHATH 3TH MOHSATHUS NPU OMUCAHUU
BEIIECTB U UX MPEBpaIlEHUN;
WCIIONIb30BaTh XUMUYECKYI0 CHMBOJIUKY JJISI COCTaBIEHHUS (POPMYJ BEIIECTB U YPAaBHEHUH XWMUYECKHX
peaxuuii;
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OTIPENEINIATh BAaJCHTHOCTb U CTENEHb OKUCICHHS XMMHUYECKHX DJIEMEHTOB B COCAMHEHHAX Pa3IUYHOTO
COCTaBa, NPUHAUICKHOCTh BEIIECTB K ONPEHeNEHHOMY KIIacCy COEAMHEHMH 1o QopMmyiaM, BUA
XMMUYECKOM CBsI3U (KOBaJICHTHAsI, HOHHAs, METAJUINYECKasl) B HEOPIaHUUECKUX COEIMHEHUX, 3aps]] HOHA
[0 XMMUYECKOH (opmyse, xapakrep cpeldsl B BOOHBIX PACTBOPAX HEOPIaHMUECKUX COEAMHEHMH, THUI
KPHUCTAITIMYECKON PeIIETKI KOHKPETHOTO BEIIECTBA;

packpeiBath cMbich [lepuogmyeckoro 3akona /. M. MenzaeneeBa W JeMOHCTPUPOBATH €r0 MOHUMAaHUE:
ONMCHIBATh M XapakTepu3oBaTh Tabmuunyio ¢opmy [lepuoamueckoil cucTeMbl XMMHUYECKUX 3JIEMEHTOB:
pa3nuyaTh MOHITUS «TJaBHAs MoArpymnma (A-rpynma)» u «mobounas moxarpynmna (b-rpynma)y, maibie u
OonplIMe TEpHOIbl, COOTHOCHTH O0O3HAueHHSA, KOTOpbIE HMEIOTCS B TEPHOAWYECKON Tabmuie, c
YHCJIOBBIMU XapaKTEPUCTHKAMU CTPOCHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsn siipa, ollee
YHCIIO0 DJIEKTPOHOB M PaclpeelieHne MX IO 3JIEKTPOHHBIM CIIOSM), OOBSICHATH O0IIMEe 3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB SJIEMEHTOB M MX COCAMHEHHMH B MpeiesiaXx MallbIX MEPHOAOB M TIIaBHBIX MOATPYIII C
y4€TOM CTPOCHHUS X aTOMOB;

KJaccu(UIUPOBaTh XMMUYECKHE 3JI€MEHTHI, HEOPraHWYEeCKHEe BEIIECTBA, XMMUYECKUE PEaKIUU (10 YHUCITY
MW COCTaBy YYacCTBYIOIIMX B PEaKIMU BEIIECTB, MO TemIoBoMYy 3((deKTy, M0 H3MEHEHHIO CTeTeHeH
OKHCJICHUA XUMHUYCCKUX E)HCMCHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIIMEe U CeNU(YUUECKHe XUMHYECKHE CBOWCTBA IMPOCTHIX M CIOKHBIX
BEILECTB, MOJATBEPKAas ONMCAHUE IIPUMEPAMH MOJIEKYJISIPHBIX M MOHHBIX YPAaBHEHHUI COOTBETCTBYIOILHX
XUMUYECKUX PEaKIIUii;

COCTABIISITh YPAaBHEHHS 3JCKTPOIMTHUYECKOW MOUCCOLMALMM KHCJIOT, ILIENOYed W COJeH, IOJIHBIE |
COKpalIEHHbIE YpPaBHEHUS pEAaKUUH MOHHOrO OOMEHa, YpaBHEHHUs peakuMud, [OATBEPKAAIOIINX
CYIIECTBOBAaHHE I'CHETHUYECKOM CBSI3M MEXXIY BELIECTBAMH Pa3JIMYHBIX KJIACCOB;

PacCKpbIBaTh CYIIHOCTH OKUCJIUTECIIbHO-BOCCTaAHOBHUTCIIbHBIX pCaKHI/Iﬁ MOoCpEaACTBOM COCTaBJICHUA
3JIEKTPOHHOTO OanaHca 3TUX peakuuii;

IIPOrHO31UPOBATH CBOMCTBaA BCIIECCTB B 3aBUCHUMOCTH OT HUX CTPOCHHUA, BO3MOXHOCTH HPOTCKAHHUA
XUMUYECKUX NPEBPALICHUN B PA3JINYHBIX YCIOBUSX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIDHYIO MaccChl BEILIECTB, MACCOBYIO JOJII0 XUMHUYECKOTO
3NeMeHTa 1o (OopMyJie COSAMHEHUs, MAacCCOBYIO JOJIO BEIIECTBA B PAacTBOPE, MPOBOAUTH PACUEThl IO
YPaBHEHUIO XUMHUECKON PEaKIVH;

coOJroaTh NpaBWiia TOJBb30BaHUA XMMHYECKOW MOCynold M J1abopaTOpHbIM OOOpPYIOBAaHHEM, a TaKXKe
npaBuwiIa OOpalleHUs] ¢ BEIIECTBAMU B COOTBETCTBUHM C MHCTPYKLMSMHU IO BBHITIOJHEHHUIO JIAOOPATOPHBIX
XMMUYECKHUX OIBITOB IO IOJYYEHUIO M COOMPAaHMIO ra3000pa3HBIX BEIIECTB (aMMHAKa U YIIIEKHCIOIO
rasa);

MPOBOJUTH PEAKIUK, TOATBEPKAAIONINE KAYEeCTBEHHBIH COCTaB PAa3UYHBIX BEIICCTB: PacllO3HABATH
OTIBITHBIM IYyTEM XJIOpUA-, OpOMUA-, HOOU -, KapOoHat-, ¢pochaT-, cunrkar-, cyibhaT-, THIPOKCUI-HOHBI,
KaTHOHBl aMMOHHUSI M HOHbl M3YYEHHBIX METAJUIOB, NPUCYTCTBYIOIIME B BOJHBIX pacTBOpax
HEOPraHMYECKHUX BELIECTB;

IIPUMCHATHE OCHOBHBIC OII€palvun MBICITUTEIBHOMN ACATCIIBHOCTH — aHaJIu3 W CHUHTE3, CpPaBHCHUC,
000011IeHHe, CHCTEeMAaTH3alUIO, BBISIBICHHE NPUYMHHO-CICICTBEHHBIX CBA3EH — MJIsI W3YyUEHHS CBOMWCTB
BEIIECTB U XMMUYECKUX PEaKlHid, eCTEeCTBEHHO-HAYYHbIE METOJbI MO3HAHUS — HaOJIIoNEeHHNe, H3MEpEeHHe,
MO/JICJINPOBaHKE, SKCIIEPUMEHT (peabHbIi U MBICJICHHBIN).
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TEMATUYECKOE IINIAHUPOBAHUE

8 KJIACC
KoaunuecTBO yacon
Ne HaumeHoBaHMe pa3lejoB U TeM DJ1eKTPOHHBIE (undposbie)
KoHTposbHbIE [pakTHyeckue
n/n nporpamMmbl Bcero o0pa3oBaTeJibHbIE pecypchl
padoTsI padoThI
Paznen 1. IlepBoHayajibHble XUMHYECKHE MOHATHS
11 XI/’i‘MH;; ars B;X(Har}: m(:f Haxc i 5 0 2 buGmorexa HOK
' cerectposta paicriecio https://m.edsoo.ru/7f41837c
JEeSTeLHOCTH YeJIOBEeKa
bubnnoreka LHOK
1.2 B 1 1
CHICCTEA I XHMHCCKHE peaitiit > 0 https://m.edso00.ru/7f41837c
Hroro mo pasneny 20
Pa3znen 2. Baxkneiinmue npeacTaBuTe Il HEOPraHNYECKUX BelleCTB
91 Bosnyx. Kucnopon. Ilonsarue o0 5 0 0 bubnuoreka LHOK
' OKCHIaX https://m.edsoo.ru/7f41837c
bubmmoTeka HOK
2.2 B I 8 0 1
OROPOAL-SORITHE © KUCHOTAX 1 O https://m.edsoo0.ru/7f41837c
53 Boma.  PactBoper.  Ilomatue o0 5 1 1 bubnuoreka [OK
' OCHOBaHHSX https://m.edsoo.ru/7f41837c
54 OCHOBHBIE KJIACCHI HEOPTAaHUYECKHX 11 1 1 bubnuoreka HOK
' COE/IMHEHUIA https://m.edsoo.ru/7f41837c
HUroro mo paznemy 30

Paznen 3. Ilepuoamueckuii 3akoH u Ilepuonmueckasi cucrema xummuuyeckux iemeHToB . U. MenaeneeBa. Ctpoenne aToMoB. XHMHYECKAS CBA3b.
OKHCIUTETIHLHO-BOCCTAHOBUTEIbHbBIE PeaKIIuu

ITepuoauueckuit 3aK0H "u

31 [Tepuonnueckas cucteMa XUMHUYECKUX 7 0 0 bubnmnoreka oK
onementos JI. M. Mennene-esa. https://m.edsoo.ru/7f41837¢
Crpoenue aroma

3.2 Xumnueckas CBs3b. OKHCIMTENBHO- 8 1 0 bubamnoreka LIOK
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

BOCCTAHOBHUTCJIbHBIC PCAKIINN

https://m.edsoo0.ru/7f41837¢c

TToro 1o basie 15 bubnuoreka OK
TOTO II 1
pasaey https://m.edso0.ru/7f41837c
PesepBHoe Bpems 3 0 0 bubamoreia LoK
PBHOS BP https://m.edsoo.ru/741837c
OBLIEE  KOJIMYECTBO YACOB 11O 68 4 5
[MPOI'PAMME
9 KJIACC
KoaunyecTBo yacos
Ne HaunmenoBanue pa3aesion 1 TeM DJIeKTPOHHbIE (uudposbie)
KounTtposabHbie IIpakTuyeckue
n/n MPoOrpaMMbl Bcero o0pa3oBaTeJIbHbIC PeCypChl
padoTbI padoTsI
Pa3zpnen 1. BemecTBO U XUMHYeCKHe peakuuu
[MoBropenne w  yriyOneHue  3HAHUR bubmmoreka HOK
11 5 1 0
OCHOBHBIX pa3/iesioB Kypca 8 kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 0 0 bubnmoreka OOK
' peaknuii https://m.edso00.ru/7f41a636
DIEeKTPOIUTUYECKAS JIACCOTTHAITHSL. bubnuoreka HOK
13 8 1 1
XUMHYECKHE PEakIui B paCTBOpPax https://m.eds00.ru/7f41a636
HUroro mo paznemy 17
Paspes 2. Hemerasibl 1 MX cOeJMHEHUS
21 Obmas XapaKTEePUCTHUKA XUMHUYECKUX 4 0 1 bubGimoreka HOK
' anemenToB VIIA-rpynmsl. [anorenst https://m.edso0.ru/7f41a636
' DHIEMEHTO PYHHRL - -CP e https://m.eds00.ru/7f41a636
COCIMHEHHS
I e IR I 1
. MEHTOB V A-TpyIbI. T U UX
. Py ’ P https://m.edso00.ru/7f41a636
COCIMHEHHS
24 OOmast ~ XapakTepuUCTHKa  XHMHUYECKHX 8 1 2 bubGmmoreka HOK
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

anemeHToB  IVA-rpynmel.  Yrmepox u
KPEMHHH U MX COCIMHEHUS

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

Uroro no pazneny 25
Paznen 3. Metaljibl M X COeTUHEHUS
bubnmnoreka IHOK
3.1 06 5 4
HIIE CROTICTR MeTaion https://m.eds00.ru/7f41a636
| bubnunoreka OK
2 B i 1
3 QKHEUIITNE METAJLIBI U UX COCAMHCHUS 6 https://m.edso0.ru/7f41a636
HUroro mo paznemy 20
Paznen 4. Xumus u okpyzkaounias cpeaa
4.1 BemectBa 1 MaTepraibl B )KH3HA YeJIOBEKA 3 bubmmorexa oK
' B P https://m.edso00.ru/7f41a636
HUroro mo paznemy 3
PesepBHOE Bhe 3 bubnunoreka 1HOK
BH BpEMi
P P https://m.edso00.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

IHOYPOYHOE IINTAHUPOBAHMUME

8 KJIACC
N KoaunuecTBO yacos Jara DyeKTpoHHBbIE UH(POBLIE
R Tema ypoka Kontpoannbie = IIpakTnueckue o0pa3oBaTeJIbHbIE
n/n Bcero U3y4eHust
padoTsI padoTsI pecypcol
1 Ilpenmer xumum. Poias XuMuM B KH3HH 1 0 0 Bubianoreka IHOK
yenoBeKa. Tella U BelecTBa https://m.edsoo.ru/ff0d210c
bub OK
2 TTonsatue 0 MeTOnax MO3HAHUA B XUMUK 1 0 0 htI/tIp::I;I/(I)“;ZI;aSOO.ru /f0d 2]_;7(3
e I 0
paTop p pat https://m.edsoo.ru/ff0d23dc
nabopaTopHBIM 000PYIOBAHUEM)
4 Uuctele BemectBa u  cMmecd. CrocoObl 1 0 0 bubnuoTeka HOK
pasneneHus cMeceit https://m.edsoo.ru/ff0d26ca
S | oneent (un mpwepe, ommeren mompennet | 1 0 0 BuGnotexa LIOK
pHMEp P https://m.edsoo.ru/ff0d28c8
COJIN)»
bubnmoreka IHOK
6 A 1 0 0
TOMBILH MOJICKYIIbE https://m.edsoo.ru/ff0d2a6c
7 XWUMUYEeCKHe DSJIEMEHTH. 3HaKd (CHMBOJIBI) 1 0 0 bubnmnoreka OK
XAMHWUYECKHUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U ClI0KHBIE BEIIECTBA 1 0 0 bubmmorexa HOK
p H https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOIJIE o€ y4YeHHUe 1 0 0 bubmmorexa HOK
TOMHO-MOJICKVYJIAPH 15071
YIApHOe ¥1 https://m.eds00.ru/ff0d2d50
y ?{aKOH . n;m;gﬂcmaa Bc;ceTaBaoc Be:‘uzcr:. . . . Bu6miorexa 110K
HNMHNYCCKasa M . HTHOCTH aTOMOB
pMY T https://m.edsoo.ru/ff0d2eae
XHUMHUYECKHUX DJIEMEHTOB
11 OtHocuTeNnbHas aToOMHas macca. 1 0 0 bubmuoTeka IHOK

OTHOCHUTENbHAS MOJIEKYJISIpHAs Macca

https://m.edsoo.ru/ff0d323c
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https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c

12 MaccoBas 1015 XUMHYECKOTO JJIEMEHTa B bubnnoTeka IIOK
COCTMHCHUH https://m.edsoo.ru/ff0d350c
13 KomngyectBo BemectBa. Mok, MomnspHas bubmmoTeka IHOK
macca https://m.edso0.ru/ff0d5230
14 ®duznyeckue U XUMHAYECKHE  SIBJICHUSL. bubnnoTeka IHOK
XuMuvecKast peaxius https://m.edsoo.ru/ff0d37fa
15 IIpusnaku u yCa0BUA NIpOTEKaHUs Bubnuoreka HOK
XUMHUYECKHX PEaKIIHii https://m.edsoo.ru/ff0d3al16
16 3akoH COXpaHEHUS MacChl BEIIECTB. bubmmoTeka IHOK
XUMHYECKHE YPABHCHUS https://m.edsoo.ru/ff0d3b88
17 Boruncienus KoJnuecTBa, MacChl BEIIECTBA 110 bubnuoTeka IHOK
YPaBHEHHSAM XHUMHUUCCKHX PEAKIHI https://m.edsoo.ru/ff0d5708
Knaccudukanus XUMUYECKUX CaKLIHI
18 (Coe,I[I/IHqE)!HI/IHH pa3ioKeHus saMIe)meIfm bubamorexa LOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
19 M. B. JIOMOHOCOB — y4€HBINH-IHIMKIIONEIUCT. Bubnuoreka HOK
O06001IIeHNE U CHCTEMATH3ALUS 3HAHUI https://m.edsoo.ru/ff0d40c4
20 Kontponbnas padora Nel mo Teme «Bemectsa bubnuoreka [HOK
U XUMHUUYECKHE PEAKIIUI) https://m.edsoo.ru/ff0d4290
Bo3gyx — cMmeck razoB. CocTtaB BO3ayXa.
21 KI/IC?I}CI)IZ)OI[ — DJIEMEHT U MPOCTOE Bemeﬂc}TlBO. bubmmorexa HOK
https://m.edsoo.ru/ff0d448e
O30H
Odusnveckrie W XMMHUYECKHE  CBOICTBa
22 KHUCIIOpoAa (peakIuy OKWCICHUS, TOpEHue). bubmmorexa LHOK
’ https://m.edsoo.ru/ff0d4614
ITonsTre 06 okcumax
CriocoOsr MOTYYeHUS KHCI0poa B
23 naboparopuu qu HpOMBImI.l)IeJ:IHOCTH. bubmorexa oK
https://m.edsoo.ru/ff0d497a
IIpumeHeHne kucaopona
TemnoBoit dPQPEKT XUMHUUECKOW pPEaKIH, Bu6miorexa 110K
24 MOHATHE O TEPMOXMMHYECKOM ypaBHEHHH,

9K30- U SOHAOTCPMHUYCCKUX PCAKIIUAX

https://m.edsoo.ru/ff0d4790
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https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790

TommmBo  (HepTb, yroab H  METaH).

25 3arpsisHeHHEe ~ BO3AyXa CrocoObl  ero bubamoreia LOK
’ https://m.edsoo.ru/ff0d4c4a
NpeOoTBpaIICHUS
[Ipaktnyeckass pabora Ne 3 mo Teme
26 «ﬁonyqeﬂue I/Ip coOMpaHue  KHCIOpOIa bubamoreia LIoK
. ’ https://m.edsoo.ru/ff0d4ae2
U3y4YCHHE €r0 CBOWCTBY
97 Bomopon — 3meMEHT W MPOCTOE BEMIECTBO. bubmmoTeka IHOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4ddo
28 ®duznyeckue WU XMUMHYECKHE  CBOMCTBa bubnnoTeka IHOK
BoJ0poa. [IpuMeHeHne Boaopoia https://m.edsoo.ru/ff0d4dd0
29 IlonsTre 0 KUCIOTaX U COMSIX bubamorexa LOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0st MOy YeHUS BOJIOpOAa B bubnmoreka HOK
71ab0paTopuu https://m.edsoo.ru/ff0d4dd0
[Mpaktuueckass pabora Ne 4 mo Teme
31 «l?lonyquHe I/Ip cobupanne  BoAopoaa bubamorexa LOK
y ’ https://m.edsoo.ru/ff0d4f42
U3y4YCHHE €TO CBOWCTBY
. . bubnunoreka IHOK
32 MonsipHbiii 00bEM ra3oB. 3aKkoH ABOragpo https://m.edsoo.ru/ff0d542e
Bbruucnenns o6bv€Ma, KonnudecTBa BEIIECTBA
33 rasa 1o ero HBBGCTHOI\:Iy KOJINYECTBY BGE_IIGCTBa bubamorexa LoK
i https://m.edsoo.ru/ff0d55a0
Wi 00bEMY
Brranciennss o6bEMOB Ta30B IO YPaBHEHUIO
34 peakiui Ha OCHOBE 3aKOHa y§6’béMHHX bubmoreia HOK
. https://m.edso0.ru/ff0d5708
OTHOIIICHUH Tra3oB
35 duznyeckre 1 XUMUIECKHE CBOMCTBA BOJbI bubamorera LOK
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [loHsTHE 00 HHANKATOPAX bubmorexa LOK
https://m.edsoo.ru/ff0d59e2
37 Bona xak pactBoputens. HacbliieHHBIE | bubnuoreka HOK

HCHACBIIICHHLIC PaCTBOPLI. MaccoBas JOJIs1

https://m.edsoo.ru/ff0d5b40
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https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
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BCLICCTBA B paCTBOPEC

[Ipaktnyeckass pabora Ne 5 mo Teme

38 «[IpUroToBNICHUE PACTBOPOB C OINpPEICIEHHON bubmmorexa oK
P . . P P ped https://m.edsoo.ru/ff0d5eba
MaccoBOH 10Jieil pacTBOPEHHOTO BEIIECCTBA»
39 Kontponsnas padota Ne2 no reme «Kucnopoz. Bubnuoreka HOK
Bomopoa. Boxa» https://m.edsoo.ru/ff0d6342
40 Okcuasl: COCTaB, KJIACCU(UKAITHS, bubnuoreka oK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
n N
 ctomu, ociommx n awporepriy bibmiorera  LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHOBaHUA: COCTaB, KJIaCCU(UKAITHS, bubanoreka IHOK
42
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 IlodyyeHue ¥ XUMHYECKHE  CBOMCTBa bubnmoreka IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
Kucnorsr: COCTaB, KJIACCU(DUKAITHS, bubnuoTeka IHOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 Iomyuenue €CKHe CBOWCTBA KUCIIO bubamorera LOK
YCHHE U XUMHUYECKHE CBOMCTBA KHCIIOT
Y . https://m.edsoo.ru/ffOdfee2
Conmu (cpeaHue): HOMEHKIJIATYpa, CIIOCOOBI bubnuoreka [HOK
46 N
MOy YIEHUs, XUMUIECKHE CBOMCTBA https://m.edso0.ru/00ad9474
[Mpaktuueckass pabora Ne 6. Pemenne
47 AKCIIEPUMEHTANBHBIX ~ 33Ja4 1O  TeMe bubnuoreka [HOK
«OcHOBHBIE KJTACChI HEOPTraHMYECKUX https://m.edso0.ru/00ad9b7c
COEIMHEHUID
48 T'eneTnueckass  CBsSI3p  MEXIAy  Kiaccamu bubmmoreka HOK
HEOPraHWYECKUX COCIMHEHUHN https://m.edso0.ru/00ad9a50
49 O06001IeHNE U CUCTeMAaTHU3aNNs 3HAHUHT bubmmorexa HOK
H a https://m.edso00.ru/00ad9ch2
50 Kontponbnas pabora Ne3 no teme "OCHOBHBIE bubmuoreka LHOK

KJIaCChl HEOPTaHUYECKUX COeTMHEHUN"
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https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a

HepBHe IIOIIBITKHA KJ'IaCCI/I(l)I/IKaHI/II/I

bubnnoTeka IIOK

51 !
XUMHYECKHAX deMeHToB. [lonaTne o rpymmax https://m.edso0.ru/00ad9ffa
CXOJHBIX DJIEMEHTOB
11 7 I1
52 | cucrewn xumcoam omewemo 1 I BuGnotexa LOK
) ) https://m.edsoo.ru/00ada52c
Menneneena
53 TIepuroasl, TPyIIIIbL, TOATPYIIIIEI bubmorexa TOK
PHOZBL, TPYIIIIBL, HOATPYH https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX sIIEp. bubnuoreka oK
Usotombl https://m.edsoo.ru/00ada342
C 0
5 | onewemos Tepuommeckod cnoremst AL L buGmorea LIOK
pHoL o https://m.edsoo.ru/00ada6bc
Menneneena
XapakTepucTHUKa XUMHUYECKOTO C-)JICVMCHTa 110 Bu6miorexa 110K
56 ero monoxeHuro B Ilepmommdeckoir cucteme
https://m.edsoo.ru/00ada824
M. 1. MenneneeBa
3 I1
o Z:qeﬂne aeinonnqecxorac; zaKOHjl ILIJZI Eu6miorexa 110K
BUTUA H %1 nu IT TUKUA. . .
P Y N P https://m.edsoo.ru/00ada96e
MenpeneeB — y4€HBIH, TIearor u rpaxaaHuH
58 ONEeKTPOOTPULIATENBHOCTh aTOMOB bubnuoreka [HOK
XAMWUYECKHUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
59 Honnas xuMmnueckas cBs3b bubmmorexa TOK
https://m.edsoo.ru/00adac34
60 KoBanentHas 1o a €CKasl CBSI3 bubmorexa HOK
B HTHas 1OoJIApHasI XUMHNY s CBSI3b
p https://m.edsoo.ru/00adaab8
61 KoBanentHas HenoysipHas XUMUYECKasl CBI3b bubmorexa HOK
p https://m.edsoo.ru/00adaab9
62 CreneHs OKUCIIEHUS bubmmorexa TOK
https://m.edsoo.ru/00adae28
Bbubnunoreka IHOK
63 OKHUCIUTENTLHO-BOCCTAHOBUTEIILHBIE PEAKIINU

https://m.edsoo.ru/00adb076
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https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
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https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
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https://m.edsoo.ru/00adac34
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bubnnoTeka IIOK

64 OKHUCINUTEIN U BOCCTAHOBUTEIN 1 https://m.edso0.ru/00adb076

65 Kontponbras padora Ned4 o teme «CtpoeHue 1 bubmmoTeka IHOK
atoMa. XMMHUYECKAs CBA3b)» https://m.edso0.ru/00adb486

66 PesepHblii YPOK. O06001enue u 1 Bubnuoreka HOK
CHCTEMATU3ALs 3HAHUN https://m.edsoo.ru/00adb33c

67 PesepBHblii YPOK. O06001enue u 1 Bubnuoreka HOK
CHCTEMAaTH3aIMsl 3HAHU T https://m.edsoo.ru/00ad9ch2

68 PesepBubIit YPOK. O0600mmenne u 1 bubmmoTeka IHOK
CHCTEMaTU3aLMs 3HAHUH https://m.edsoo.ru/ff0d61c6

69

OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68
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9 KJIACC

KoauyecTBO yacoB

DyeKTpoHHBIE UH(POBBIE

Ne Hara
Tema ypoka Kontpoabneie  IIpakTuueckue oGpasoBaTebHbIE
n/n Bcero U3yYeHUs
padoThI padoThI pecypcbl
II i .o
. ) eCpIZOHaI/I‘IeCKI/II/I ecsaKOH3 . eeplz(l)ozm;[ecx;lﬂ . . . Bu6miorexa 110K
ucTeMa XuUMHYecKux oanemeHtoB J[. .
https://m.edsoo.ru/00adb59
Meneneesa
3 o
2 onamecmnx snevemon nepmax | 1péx | 1 0 0 buGmorexa 10K
P P https://m.eds00.ru/00adb6b6
NEpUOJ0B
3 Knaccuduxarms " HOMEHKJIaTypa 1 0 0 bubnmoreka HOK
HEOPraHNYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Buapl  xumuueckod  CBSI3M W THIIBI bubnuoreka HOK
4 ) 1 0 0
KPHUCTAJUTHYCCKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbrass pabora Nel mo Tteme
5 «[loBropenrie = u  yriyOneHue  3HAHUN 1 1 0
OCHOBHBIX pa3ZIeNioB Kypca 8§ Kiacca
Knaccupukanms XUMUYECKHX peakiuid T0 Bubmuoreka HOK
6 1 0 0
pa3IHYHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
II i .
7 Towrme o rovoremmix u rereporcumax 1 0 0 Buomiorera 110K
P https://m.edsoo.ru/00adbe9a
peaxknmax
[loHsaTHE O XMMHYECKOM PpaBHOBECHH.
@dakTopsl,  BIMAIOMME HA  CKOPOCTh bubnuoreka HOK
8 . 1 0 0
XUMHYECKOH  peakiuh H  [OJOXKEHHE https://m.edsoo.ru/00adc28c
XHUMUYECKOT0 PaBHOBECHS
9 OKHCINTETPHO-BOCCTAHOBHTE e pea 1 0 0 bubamorera LOK
KHUCITUTEIIbHO-BOCCTAHOBHTEIILHBI KLU
peartt https://m.edsoo.ru/00adcade
10 Teopusi 3AEKTPOIUTHYECKON JUCCOLHUALIMH. 1 0 0 bubnnoreka IHOK

CuIbHBIC M CTa0bIe 3JEKTPOJIUTHI
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https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
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bubnnoTeka IIOK

11 41 5
OFHBIC YPaBHCHHA peatkiiiy https://m.edsoo.ru/00add448
i
. pea https://m.edsoo.ru/00add5d8
AIIEKTPOIUTHYECKOMN TUCCOIMAIIH
" XI/IeMI;I‘lZCK:e vCBOf;TBaa zonei B ec:esf Erbimorexa [IOK
TpEACTABICHHH AICKTPOTHTHHECKOR https://m.edsoo.ru/00add8b2
IACCOLMAIIUN
14 ITo €0 OJIN3€ COJIEN bubmmorexa OK
HSTHE O THAPOJIN JIEH
P https://m.edsoo.ru/00add9d4
15 0000111eHHE U CUCTEMATH3a 3HAHMH bubmmorexa LOK
HHUC U CUCTCMATHU Hs 3BHAHHUHAU
= t https://m.edsoo.ru/00addd12
[IpakTnueckas pabora Ne 1. «Pemenue bubnmoreka HOK
16
IKCTIEPUMEHTAIBHBIX 33/1aW) https://m.edsoo.ru/00addbfa
17| onemmenn . mccommn BuGmorera LIOK
P g HHaL. https://m.edsoo.ru/00addec0
XUMHUYECKIE PEAKIIHH B PACTBOPAX»
18 Oo6mas XapaKTePUCTHKA raJIoreHoB, bubnuoreka LHOK
XUMHYECKHEe CBOICTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
19 f;;zzsszs o CBOfCI:C(;J;,;HaH HOJI;HC;IIS;:’ bubmmotexa LIOK
’ ya ’ https://m.edsoo.ru/00ade104
IIPUMEHEHUE
20 fl?lziTzzi;I;aiOHf{)zg;TiﬂCJfTBIzI/I3H‘?E:HI:IF:R;Z bubmorexa HOK
o Y https://m.eds00.ru/00ade348
CBOMCTB»
. B:;qncnvem:: 1'[00 ypasnjﬁnzzl exnzmqe:mx BuGmioTeKa 110K
KIINN %1 HH A I'CHTOB H B
PEAKIHT, ecii o p A https://m.edsoo.ru/00ade488
HU30BITKE
OOmass xapakTepucTuka 31eMeHTOB VIA- bubnunoreka oK
22
IPYIIIIbI https://m.edsoo.ru/00ade64a
23 AIOTpOITHEIE Moau(UKALUN CepBL. bubnuoreka IHOK
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24

25

Haxoxnenue cepbl M €€ coeauHEHU B
npupojae. XuMHYECKUE CBOMCTBA CEPhI
CepoBomopon, CcTpoeHHe, GU3WYECKHE U
XUMHYECKUE CBOWCTBA

Oxcuppl cepbl. CepHas KUCIIOTa, (PU3HUSCKUE
Y XMMUYECKUE CBONCTBA, TPUMCHEHUE

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

bubnnoreka IHOK
https://m.edsoo.ru/00ade802
bubnnoTeka IHOK

https://m.edsoo.ru/00adea28

26

XUMHUYECKHE peaklluy, JIeXallue B OCHOBE
MPOMBIIIJICHHOTO0 ~ CcHoco0a  TMOJIy4YeHHs
CEpHOM KHCIOThl. XMMUYECKOE 3arpsA3HEHUe
OKpYy’Karolei cpelbl COeIMHEHUSIMH CEPBI

bubnmoreka IHOK
https://m.edsoo.ru/00adec8a

27

28

29

30

31

Brluncnenne  MaccoBOoM  TONM  BBIXOJA
MPOAYKTa PeakLun

OOmas XxapakTepucTHKa 3IeMeHTOB VA-
IpyNmbl. A30T, paclpocTpaHeHHe B IPUPOJIE,
¢u3nUecKue 1 XUMHYECKHE CBOMCTBA
AMMuak, ero (Qusmueckne M XUMHYECKUE
CBOICTBA, IIOJy4YE€HUE U IPUMECHEHHE
[Ipaktuueckass pabora Ne 3 mo Teme
«[lonmyyeHnne aMMuaka, HU3yYeHHE €TO

CBOWCTBY»

AzoTHas  kucnotra, €€ (u3NYecKue U
XHUMHUYECKHUE CBOMCTBA

bubnnoreka IHOK
https://m.edsoo.ru/00adec8a

bubnnoreka IHOK
https://m.edsoo.ru/00adeeab

bubnnoreka IHOK
https://m.edsoo.ru/00adf004

bubmmoTeka ITOK
https://m.edsoo.ru/00adf180

bubmmoTeka ITOK
https://m.edsoo.ru/00adf306

32

Hcnonp3oBanne HUTPATOB U COJIEH aMMOHUS
B KAuecTBE MMHEPAIbHBIX  yJOOpPEHHH.
XUMHYECKOE  3arps3HEHUE  OKpYXkaromen
CpeIbl COETMHEHUSMHA a30Ta

bubmmoTeka ITOK
https://m.edso0.ru/00adf518

33

34

dochop. Oxeun pochopa (V) u pochopuas
KUCIIOTa,  (U3MUECKHEe W XUMHYECKHE
CBOICTBA, IIOJy4YEHUE

Ucnonb3oBanne QocdaroB B  KauecTBe
MHUHEPAIbHBIX  yJOOpeHuil.  3arpsisHeHHe
MPUPOAHOM cpeabl pocharamu

Bbubnnoreka IHOK
https://m.edsoo.ru/00adf68a

Bbubnunoreka IHOK
https://m.edsoo.ru/00adfc20
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VYrinepoa, pacupocTpaHEHHE B IPUPOAE,

bubnnoTeka IIOK

35 (u3HUecKre U XUMHYECKIE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcugsl  yraepoma, wx (¢uU3AYECKHe U

36 XHMHYECKHE  CBOMCTBA.  JKOJIOTMYECKUE bubnnoTeka IHOK
npoOJIeMbl, CBS3aHHBIC C OKCHIOM YTJIepOia https://m.edsoo.ru/00adfebe
(V)

37 VYronpHas KECIIOTa B €€ COITn bubmmorexa LIOK

https://m.edsoo.ru/00ae006¢
[IpakTnueckas padora Ne 4 mo Teme
38 "I'Il)onyquHe ’ YTIEKUCIOTO rasa. bubmnorexa LOK
https://m.edsoo.ru/00ae027e
KauecTtBennas peakiyst Ha kapOoHaT-HOH"

39 [lepBoHavyanbHBIC MTOHATHS 00 OPraHUIECKHIX bubnmoreka HOK
BEILIECTBAX KaK O COCAMHECHUSIX yIiiepoia https://m.edsoo.ru/00ae054e

40 Kpemnuuii u ero coennHeHus bubmiorexa HOK

https://m.edsoo.ru/00ae080a

[Ipaktnueckas pabora Ne 5. Pemenune
41 C-)KI:)HepI/IMCHTaJII)IEbIX 3aJa4 = [0 TeMe bubamorexa LOK
. https://m.edsoo.ru/00ae0bf2

«Baxkuei1re HEeMETaIBl U UX COCIHMHEHHS

42 Kontponbnas pabora Ne3 mo Tteme Bubmuoreka HOK
«BakHeHIIme HeMETAIUTBI U UX COEIUHEHUS» https://m.edsoo.ru/00ae0el18
O6mrast XapaKTepPUCTHKA XUMHUYCCKHUX

43 3JIEMEHTOB — MeETaljIoB. MeTamndeckas Bubnuoreka HOK
CBSI3b M METAUIMYECKas KPHCTALUTHUYECKas https://m.edsoo.ru/00ae103e
pemérka. ®u3nyueckre CBOWCTBA METAJLIOB
XumMuueckue CBOMCTBA METAJIIOB.

44 ONEeKTPOXUMUYECKH  psiA  HaIpsDKEHUH bubamorera LOK

https://m.edso00.ru/00ae1156
METaJIIOB
OOmue crmocoObl  MOMYyYeHHS METANJIOB.

45 CmnaBel.  BprumcieHus 10 ypaBHEHHSIM bubnuoreka HOK
XMMHYECKUX  PEakidii, ecau OJWH U3 https://m.edsoo.ru/00ael1156
pPEareHTOB CONEPIKUT IPUMECH

46 [TonsiTHEe 0 KOPPO3UHU METAIIIOB Bbubnunoreka IHOK
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https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
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https://m.eds00.ru/00ael1278

47 IllenouHbIC METAILIBI bubmiorexa LOK
https://m.edsoo.ru/00ae14b2
48 OKcHUIbI ¥ TUAPOKCUIBI HATPUS U KaJTHS BH6JI_HOTeKa LHOK
https://m.edsoo.ru/00ae14b2
49 IllenouHo3emMenbHBIE METAIbl — KaJdbIUKA U Bubnuoreka IHOK
MarHui https://m.edso0.ru/00ae15e8
50 Baxueiimme coe fuHEHUS KaabLUs bubmmorexa HOK
https://m.edsoo.ru/00ae15e8

51 O06001IeHNE W CHCTeMAaTH3aIHs 3HAHUH
52 JKEcTkoCTh BOJIBI M CLIOCOOBI €€ yCTpaHeHHS bubamorexa LOK
https://m.eds00.ru/00ae1886
53 [Ipaktnueckass pabora Ne 6 mo Teme Bubnuoreka HOK
"YKECTKOCTh BOBI M METOJIBI €€ YCTpaHeHHs" https://m.edsoo.ru/00aelae8
. Bubnuoreka OK
>4 AdiomHii https://m.edsoo.ru/Oan]i[c64
55 AwmdoTepHbIe CBOICTBa oKcuaa u bubnuoreka [HOK
THIPOKCHUIA https://m.edsoo.ru/00aelc64
Bubnuoreka OK
% AKeneso https://m.edsoo.ru/OanLIIdSG
57 Oxcuppl, ruapokcuasl U comu xenesza (1) u Bubnunoreka IHOK
xemnesa (1) https://m.edso0.ru/00ae35e6

58 O00011IeHNE U CUCTEMATU3ALMS 3HAHNUI
D | mepmemn o o bibmorera LUK
«BaxkHeiIme MeTauIbl ¥ MX COCTHHCHUS https://m.eds00.ru/00ae3de8

Breruncnenust mo ypaBHEHHSIM XUMHUYECKHX
KITHI U OIWH U FEHTOB JIaH B

60 EI:ZB:[KC’ eCJ;IHHO'H co;epzcteTe Onppllll\jecn. bubamorera LIOK

Brruncnenust MaccoBoM oM BBIXOJA
MPOYKTa peakuuu

26
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https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
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61 O0001IeHNEe U CUCTEMATH3aLMs 3HAHUI 1

62 Kontponbnass pabora Ned mo  Teme 1
«BaxHeiue MeTauibl ¥ UX COCIUHEHUSD)

63 BemectBa u Marepuaibl B TOBCEIHEBHOM 1 bubmmoTeka IHOK
JKH3HH YeJOBEKa https://m.edso0.ru/00ae3f50

64 XUMHUYEeCKOE  3arpsA3HEHUE  OKpYXKaromen 1 Bubnuoreka HOK
cpebt https://m.edso0.ru/00ae4270

65 Ponp xvMuM B peHIEHUH 3KOJIOIMYECKHUX 1 Bubnuoreka HOK
mpooIeM https://m.edso0.ru/00ae4270

66 PesepBHBIit YPOK. O0600menue " 1 bubnmoreka HOK
CHUCTEMATU3alMs 3HAHUN https://m.edsoo.ru/00ae0d0a

67 PezepBublii YPOK. O6001enune " 1 Bubnuoreka HOK
CHCTeMAaTH3alUs 3HAHUH https://m.edsoo.ru/00adb33c

68 PesepBublit YPOK. O600meHune " 1 Bubmuoreka HOK
CHCTeMAaTH3alUs 3HAHUH https://m.eds00.ru/00ad9ch2

OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJISA YYEHUKA

» Xumus, 8 xiacc/ ['abpuensn O.C., OctpoymoB W.I'., Cnagxos C.A., AxnuoHepHoe obuiectBo «M3aaTenncTBo

«ITpocaerieHue»

* Xumus, 9 knacc/ I'abpuensa O.C., OctpoymoB U.I'., CnankoB C.A., AxuuoHepHoe obuiectBo «M3mgarenbcTBo

((HpOCBCHICHI/Ie»

METOIUYECKUE MATEPHUAJIbI JUISA YUYUTEJISA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU UHTEPHET
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