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INOACHUTEJIbHAS 3AIINCKA

[Tporpamma o XMMHH Ha YpOBHE OCHOBHOT'O 00IIIeT0 00pa30BaHUsl COCTaBICHA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNbHOIl MPOrpaMMbl OCHOBHOT'O
obmero obpa3oBanus, npeactaBieHHBIX B ®I'OC OOO, a Takke Ha OCHOBE ¢eaepalbHON
paboueil mporpaMMbl BOCIUTAHUSA U C YUYETOM KOHIEMIMU MPENoaBaHus Y4eOHOTrO MpeaMera
«Xumus» B 00pazoBaTeNnbHBIX oprann3anusix Poccuiickoit denepannu.

[IporpaMmma mo xumHuM Ja€T MpeACTaBICHUE O IEeNAX, oO0med cTpaTternu oOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydYalOIIUMXCS CpeICTBaMU Y4YeOHOro MpeaMeTa, yCTaHABIMBAET
00sA3aTeNbHOE PEIMETHOE COAEpkKAHUE, IPEIyCMAaTPUBAECT paclpeAesieHue ero mo Kiaaccam U
CTPYKTYpUPOBAHHUE T10 pa3fiesiaM U TeMaM NporpamMmbl 110 XUMHH, OIPENEISIET KOJINYECTBEHHbIE
M KayeCTBEHHBIE XapaKTEPUCTUKH COAEPKAHUS, PEKOMEHIYEMYKO I0CIEI0BATEIBbHOCTh
M3YYEHUS XUMHUU C Y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH y4eOHOTO
nporiecca, BO3PaCTHBIX 0COOEHHOCTEH 00yJaromuxcs, OnpeaeseT BOSMOKHOCTH IpeaMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeNIbHOM MpOrpaMMbl Ha
YpOBHE OCHOBHOTO OOIIIero 00pa3oBaHMusl, a TaKKe TpeOOBaHU K pe3yabTaTaM 00yYeHHS XUMUU
HA YpOBHE I1eleil W3yd4eHHs TNpeaMeTa U OCHOBHBIX BHJOB YueOHO-IO3HABATEIbHON
JEeSITeIbHOCTH 00yUaroMIerocs 0 OCBOCHUIO y4EOHOTO COIEPIKAHMS.

3HaHUE XUMHUH CIY)KUT OCHOBOM JUIsl (DOPMUPOBAHHSI MUPOBO33PEHHS 00YJAOIIETOCS, €ro
MPEJICTABICHUI O MAaTePUAIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (hOpMUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHus TI00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, TUILEBON U SKOJIOTUIECKON 0€301macHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3yuenue xumunu:

CIOCOOCTBYET peanu3alliid BO3MOXKHOCTEH s camMopa3BUTUA U (POPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rPpaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUIEHUSI U TBOPUECKUX CIIOCOOHOCTEN 00ydaroumxcs,
HaBBIKOB ~ HMX  CaMOCTOSITENIbHOM  y4eOHOM  N1eATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KH3HM, TaK M B
npodeccuoHaIbHOMN J1eTeTbHOCTH;

3HAKOMHUT CO CHEIU(PHUKON HAYyYHOIO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI LEIOCTHOTO
B3IJI51a Ha €JUHCTBO MPUPO/BI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ITarloM B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YYarOLINXCS;

CrocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAayYHBIM
3HaHMSIM, K TPUPOJE, K YEJIOBEKYy, BHOCHUT CBOW BKJIaJ] B JKOJIOTHYECKOE 0Opa3oBaHuE
o0ydJaronuxcs.

JlaHHble HampaBieHHs B OOYyYEHMHM XMMHMH 00ECHEeuMBaIOTCS CHeUu(UKON comepikaHus
y4eOHOTO TpeaMeTa, KOTOPBIM SBIISETCS TMeJarornyeckd aJanTHPOBAHHBIM OTpaKeHHEM
0a30BOI HAyKN XMMHUHU Ha ONPENIEIEHHOM JTare €€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOrO 00Iero oOpa3oBaHUs OPUEHTHUPOBAH HAa OCBOEHHUE
00y4aroIMUMHUCs CUCTEMbI NTePBOHAYAIBHBIX MOHATHH XUMUHU, OCHOB HEOPraHWYECKON XUMHU U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MIOHATUH OPTraHUYECKOW XUMUH.

CrtpykTypa coaep:kaHMsl MPOrpamMMbl IO XUMHH c(hopMHpOBaHA Ha OCHOBE CHUCTEMHOIO
nonxona k e€ mzydeHuro. CopepiaHue CKJIQAbIBACTCSI M3 CUCTEMbI MOHATHH O XMMHYECKOM
BJIEMEHTE U BEIIECTBE M CHUCTEMBbI MOHATUH O XMMHUYECKOM peakuuu. O0e 3TH CHCTEMbI



CTPYKTYpPHO OPraHM30BaHbl 10 NPUHLUIY IOCIENOBATEIBHOTO Pa3BUTHs 3HAHMM Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa Jl. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— YUYEHMS O CTPOCHHMH aToOMa U XMMUYECKOH CBSI3H;

— MPEACTaBIEHUI 00 MEKTPOIUTHYECKOMN TUCCOLMALINY BEILIECTB B PACTBOPAX.

TeopeTnueckue 3HAHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IOJIYYEHHBIX U
OCMBICTICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEIOBATEILHO OT OJHOTO YPOBHA K JIPyromy,
BBINOJIHAA (YHKIHUU OOBACHEHHsS W NPOTHO3MPOBAHUS CBOMCTB, CTPOEHHS U BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJTYYCHHs U3y4acMbIX BEILECTB.

OcBoeHue mporpaMMmbl IO XHMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOT'O OTHOILEHHUS K HAYYHOMY 3HAHUIO U METOJaM II03HaHUsA B HayKe. M3yueHne xumun
OPOMCXOOUT C TMPHUBJICYEHUEM 3HAHMM M3 paHee M3YYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 knaccel» u «dusuka. 7 Kiacc.

[Tpu n3yueHnn XUMHUN TPOUCXOIUT (HOPMUPOBAHHUE 3HAHUI OCHOB XUMHUYECKON HAyKH KaK
00J1acTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEIbHOCTH YEJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya yu4eOHOro IpeaMeTa COCTOUT B (POPMHPOBAHUU
CUCTEMbl XUMHMUYECKUX 3HAHUH — BaXXHEWIIMX (DAKTOB, MOHSATUH, 3aKOHOB U TEOPETHUYECKHX
MOJIOKEHHUH, JIOCTYIHBIX OOOOIIEHWI MHPOBO33PEHUECKOTO XapakTepa, s3blka HAyKd, B
IPUOOILEHNHU K HAyYHBIM METO/IaM [TO3HAHUS IPU N3YYEHHUH BELIECTB U XUMUYECKUX pEaKluil, B
(GopMHpOBaHMM W pPa3BUTHM [103HABATENbHBIX YMEHMM M HMX MPUMEHEHMH B Yy4eOHO-
IIO3HABATEJILHOM U yuyeOHO-UCCIIE0BATENIbCKOM 1€ TeIbHOCTH, OCBOEHUH MpaBUJl GE€3011aCHOTIO
oOpallieHus ¢ BeIIeCTBaMU B [TOBCEIHEBHOM JKU3HHU.

[Ipu w3ydeHHH XMMHH Ha YpOBHE OCHOBHOTO 00Iero oOpa3oBaHUSI BaXHOE 3HAYCHUE
nproOpenu Takue e, Kak:

— (hopMUpOBaHHE MHTEIJIEKTYAJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caMOOOpa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY HPUHATHIO pEIIeHUH, CIOCOOHOM aganTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM XKHU3HU;

— HampaBJIEHHOCTh OOyYEHHUS Ha CHUCTEMaTHYeCKOoe NpUOOIIeHHe OOydarolmmxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABaTEJIbHOM  NEATENBHOCTH, HAy4dHbIM  METOAaM  IO3HaHUS,
(bopMHPYIOLIMM MOTHBALIMIO U pa3BUTHE CIOCOOHOCTEHN K XUMUU;

— ofecrieueHue YCJIOBHUM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOLIMMUCS OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUSA M CaMOIIO3HAHMSI, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEpPCAbHOE 3HAUEHHUE JUIsl pa3IMYHbIX BUIOB JAEATEIbHOCTH;

— (hopmupoBanue o61mel QyHKIIMOHAIBHOW M €CTeCTBEHHO-HAYYHOM TPaMOTHOCTH, B TOM
quciae YMEHMHA OOBSACHATH M OLICHHWBATh SIBJICHUS OKPYKAIOIIET0 MHUPA, WCIOJB3Ys 3HAHUS U
OTBIT, TOJYYEHHbIE MPU M3YYEHUH XUMHUHU, TNPUMEHATh HMX NpPU pElIeHUH MnpodieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (popMupoBanue y 00yJaromuxcs T'yMaHUCTHYECKUX OTHOUICHUH, MOHUMaHMsI IEHHOCTH
XUMHUYECKHX 3HAHUU JUI BBIPAOOTKU SKOJIOTMYECKU ILIeJIeCOO0pa3HOro MoBeIeHHs! B OBITY H
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXAIOMIEH MPUPOIHOMN
Cpelibl;



— pa3BUTHE MOTUBALUU K 00YUEHHUIO, CHOCOOHOCTEHN K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO
HAa OCHOBE YCBOGHUS OOINEYEIOBEYECKMX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npo(UIIs ¥ HAPABICHHOCTH JTATbHEHUIIIEro 00ydeHUsI.

OO61iee yuCio 4acoB, OTBEAEHHBIX I M3yYEHUS XMMHUHU HAa YPOBHE OCHOBHOI'O OOILEro
obOpazoBanusi, coctaBisieT 136 gacoB: B 8 kiacce — 68 yacoB (2 yaca B HefleN0), B 9 kimacce — 68
4acoB (2 4aca B HEJIEIIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

ITepBoHayajbHBIC XHMHYECKHE NIOHATHS

[Ipeamer xumuu. Poib XMMHUM B >KM3HU 4YeJlIOBEKa. XUMHA B CUCTeMEe HaykK. Temna u
BeulecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperatHoe cocrossHue BeulecTB. [loHsTue o
METO/ax MOo3HaHMs B XUMUU. UncTeie BemecTBa U cMecu. CrocoObl pa3/ieneHus: cMecei.

ATOMBI M MOJIEKYJBbl. XHMHUYECKHE HJIEMEHThl. CHMBOJIBI XMMHYECKUX DIJIEMEHTOB.
ITpocTeie u cil0KHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckass (opmyna. BaJeHTHOCTP aTOMOB XMMHYECKHMX OJEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aToMHast Macca. OTHOCUTEIbHAST MOJIEKYJIIpHAs
Macca. MaccoBasi 10J11 XMMHYECKOIO DJIEMEHTA B COCMHCHUH.

KomnuectBo BemectBa. Monb. MoisipHas macca. B3auMMOCBA3b KOJIMYECTBA, MAacchl U
quCciIa CTPYKTYPHBIX €AMHUI] BemecTBa. Pacu€rel mo popmyrnaM XUMUYECKUX COSTUHEHHH.

®uznyeckue M XUMHUYECKHUE SIBJICHHUS. XHUMUYECKas peakuus U e€ IMpPU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BEIeCTB. XUMHUYecKue ypaBHeHUs. Kimaccupukanyss XuMHUYECKUX peakuui
(coemuHeHus, pa3IoKeHHs, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHUYECKOW MOCYIOH, MpaBWIaMU Pa0dOTHI B J1a0OpaTopuu M NMpUEMaMu
oOpatieHus ¢ 1a0opaTOpHbIM O0OpPYIOBAHUEM, M3YYEHUE M ONHUCAHUE (PU3MUECKUX CBOWCTB
00pa310B HEOPraHMYECKUX BEIIECTB, HAOM0JeHne GU3NUECKUX (IUIaBJIeHUE BOCKA, TassHUE JIbJa,
pacTHpaHue caxapa B CTYIKEe, KMUIIEHHE U KOHJAEHCAIUs BOJAbI) U XUMUYECKUX (TOpPEHUE CBEYH,
IIPOKAJIMBaHUE MEJHOI MPOBOJIOKH, B3aUMOJECICTBHE MeNa ¢ KUCIOTOM) sABJICHU, Ha0t01eHue
U OIMCAaHHWE TPU3HAKOB IPOTEKAHUS XHUMHUUYECKUX peakuuil (pasjoxkeHue caxapa,
B3aUMO/ICIICTBUE CEpHON KUCIIOTHI C XJIOpUAOM Oapus, paznoxkenue rugpokcuna meau (II) mpu
HarpeBaHWU, B3auMOJCHCTBUE keie3a ¢ pactBopoM conu Menu (II), usydenume crocoOoB
paszieneHus cMeceil: C IOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BBIAPUBAHHE, IUCTUIUISLIMS,
xpomaTtorpadusi, TpOBEIEHHWE OYUCTKH MOBAapPEHHON coju, HAONMIOACHUE U ONHMCAHHE
pE3yJIBTAaTOB IMPOBEJIEHUS OIBITA, WIIHOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE
MoJiesielt MOJIEKYI (IapOCTEP KHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopon — 37€MEHT M IPOCTOE BEIIECTBO.
Haxosxnenue xucnopojia B pupoje, pU3nueckue 1 XUMHUECKUE CBOMCTBA (PEaKIMU TOPEHHs).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl TOJTy4eHHUs KHCIOpoJa B JIabOpaTopuu U
npoMbIIeHHOCTH. KpyroBopoTr kuciopona B mpupoje. O30H — alioTporHas MOAM(pUKALUs
KHCIIOpO/1a.

TennoBoil 3¢ ¢dexkT XuMHUECKOW peakluu, TEePMOXMMHUYECKHE YpaBHEHHs, 3K30- U
OHAOTEPMUYECKUE peaKUMU. TOIIMBO: yroib M MeTaH. 3arpsi3HEHUE BO3/yXa, YCHUIICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — »snemeHt u mpocroe BemiecTBO. HaxoxneHue Bogopoaa B MPUPOJE,
¢u3nueckre 1 XMMUYECKHE CBOMCTBA, IPUMEHEHHE, CIIoco0bI momydeHus. Kucnotsl u conu.

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

®usnueckue cpoiicTBa BOoAbl. Boma kak pactBoputens. PactBopbl. Hacelmennsle u
HEHACBIIIEHHbIE pacTBOphl. PacTBopuMOCTh BellecTB B Boje. MaccoBas J0Js BellecTBa B
pacTBope. XUMHYeCcKue cBoicTBa BoAbl. OcHOBaHUA. Ponb pacTBOpOB B IpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHue NPUPOIHBIX BoA. OxpaHa M OYMCTKa
MPUPOTHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHenuid. Okcunbl. Knmaccuduxamuss OKCHIOB:
coJyieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpa3yromue. HomenknaTypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaos.

OcHoBanmsi. Knaccudukanuss OCHOBaHMIA: MIENOYM €W HEPACTBOPUMBIE OCHOBAHUS.
HomeHnknarypa ocHoBaHuii. Pu3nuecKue M XHMMHYECKHME CBOWCTBa OCHOBaHMU. [lomyuyenue
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucinot. Ousndeckiue 1 XUMHYECKHE
cBoiicTBa kucnot. P akruBHoctu metauioB H. H. bekerosa. Ilonyuenue kucior.

Conu. Homenknarypa coneil. ®duznueckue u XxuMudeckue coiictBa coineil. [lomyuenue
COJICH.

I'eneTnueckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpeZeNIEHUE COJEpKaHUs KUCIOpPOoJa B BO3AYyXe, [IOJIy4eHHUE, COOMpaHue,
pacro3HaBaHHE€ M HM3y4€HUE CBOICTB KUCIOpOJa, HAOMIOJEHHE B3aUMOJACWCTBHS BEILECTB C
KHUCIIOPOJIOM U YCJIOBUS BOSHUKHOBEHHS W MpEKpallleHusi ropeHus (Imoxapa), 03HaKOMJICHHE C
o0pa3llaMu OKCHJIOB M OIHMCAaHUE HX CBOWCTB, IOJIyud€HHE, COOMpaHWe, paclio3HaBaHHE U
U3y4eHUEe CBOMCTB Bojoponaa (TopeHue), B3aumojeicTtBue Bojopoaa ¢ okcugom meau (II)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHAIIOB), HAOIIOACHHE 0Opa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHue OCOOCHHOCTEH PAaCTBOPEHUS BEIIECTB C Pa3IMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIEHW PacTBOPEHHOTO BEIECTBA,
B3aMMOJICICTBHE BOABI C MeTalulaMM (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCCIEIOBaHUE OOpPAa3I[0B HEOPTaHUYECKUX BELIECTB PAa3IMUYHBIX KJIACCOB,
HAOIIO/ICHUE U3MEHEHHSI OKPAaCKH WHIMKATOPOB B PAaCTBOpPAx KHUCIOT U IIEIOYEH, M3ydeHHe
B3aumoeiicTBusi okcuga meau (1) ¢ pacTBOpoM cepHOM KHCIOTBHI, KHUCJIOT C METaJUIaMu,
peaKuMuii HEUTpalIu3aluu, MOJYYEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTaJla IpyruM U3 pacTBOpa COJIU, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/]1a4 10 TeMe «BaxkHelmue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Hepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummuuyeckux jiemeHtos /[, HU.
MennesieeBa. Ctpoenune aToMoB. XUMHYeCKasl CBSA3b. OKMCIUTEIbHO-BOCCTAHOBHUTEIbHbBIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALUKM XUMHUECKUX OdleMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U MIEIOYHO3EMETbHBIC METAJIIBI, TAJIOTE€HbI, HHEPTHBIE Ta3bl).
DNeMEeHTBI, KOTOpble 00pa3yloT aM(OTepHbIE OKCHUIBI U THIPOKCHIBI.

Ilepuonuueckuin 3akoH. llepuoamueckass cucremMa xumuueckux a3nemeHtos . H.
MenneneeBa. Kopotkomepuomnas u miauHHONepuogHas ¢opmel [leprogudeckoil cuUCTEMbI
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuoast u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIIBI JIEMEHTA.

Crpoenue aromoB. CoctraB aroMHbIX snaep. M3otomsl. Onexktponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKUX AIeMeHTOB [lepuoandeckoil CUCTEMBI
. W. MeHnneneeBa. XapakTepHCTUKa XHUMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoii cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMUYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue [leprnonnueckoro 3akoHa u [leproanyueckoil CUCTEMbl XUMHYECKUX 3JIEMEHTOB
JUIs pa3sBUTHS HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

Xumuueckas CBSI3b. KoBanenTtHas (monstpHas u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEILHOCTh XMMUYECKUX 3JIEMEHTOB. loHHAs CBA3b.

Crenenp  okucineHus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu.  IIponecchbr
OKHCJIEHHS U BOCCTaHOBJIEHUs. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4yeHHe OO0pa3loB BEIIECTB METANIOB U HEMETaJUIOB, B3aUMOJEWUCTBHE TUAPOKCUAA
LIMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaKluil (TOpEHUE, pEaKIUU Pa3JIoKEHNs, COETUHEHHUS).

Mesxxcnpeomemmuuie ceasu

Peanuzanus MexnpeaMeTHbIX CBA3€H NPHU M3YYEHHH XMMHH B 8 KJacce OCYIIECTBIISIETCS
yepe3 UCIHOJB30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHbIX TIOHATUH, TaKk U TOHSTHI,
ABJIAIOIMXCSI CHCTEMHBIMHU U1l OT/IEIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'0 LIUKJIA.

OOmme ecTecTBEHHO-HAYYHbIC IOHATHSA: HAY4HbIM (akT, TUmoTe3a, TEOpHs, 3aKOH,
aHalM3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  JIKCIEPHUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®usnka: Marepusi, aToOM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, HWOH, HYKJIMJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, J3JEKTPUUECKUN 3apsjl, BELIECTBO, TEJI0, O0bEM, arperatHoe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIAaHETHI,
3BE3061, ComHIIE.

buonorwust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIC IMOPOJIBI, IIOJC3HBIC
HCKOIIaeMbl€, TOILUIUBO, BOAHBIE PECYPCHI.

9 KUIACC

BemecTtBo M XUMHYecKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMHUYecKHx »diemeHToB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XMMHUYECKHX
AJIEMEHTOB NEPBBIX TPEX MEPUOMOB, KalMs, KaIbLUUs M UX COCIUHEHHIl B COOTBETCTBUHU C
MOJIO’KEHHEM 3JieMeHTOB B [leproaudeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUIBI KPUCTAJUIMUECKUX PEHIETOK,
3aBUCHMOCTh CBOMCTB BEILIECTBA OT THUIA KPUCTAIMYECKON PEMIETKM U BUJA XUMUUYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHUYECKHX BEIIECTB. XUMHUYECKHUE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIUMHEHUH, TeHeThdecKas
CBSI3b HEOPTraHUYECKHUX BEUIECTB.

Knaccudukainus XuMHUYECKHX peakuil Mo pa3NUYHbIM IpHU3HaKaM (TI0 YUCIY U COCTaBy
YYaCTBYIOIIMX B pEaKUU BEIIECTB, MO TEIJIOBOMY 3(@exTy, Mo H3MEHEHHMIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTajlu3aropa). JK30- U
SHIOTEPMUYECKHE PEAKIINU, TEPMOXUMUYECKHE YPABHEHUSI.

[TonsiTie 0 CKOpOCTH XUMHUYecKkoi peakiuu. [loHaTne 06 OOpaTUMBIX M HEOOPATHMBIX
XUMUYECKUX peakiusax. [IoHsSTHE O TOMOT€HHBIX M TETEPOTeHHBIX peakiusax. [loHsTue o
kartanu3e. lloHsatne o XumHueckoM paBHOBecHU. DakKTOpbl, BIHAIONIME HA CKOPOCTh
XUMUYECKON PEaKLUU U MOJIOKEHUE XUMUUYECKOTO PaBHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, SJEKTPOHHBIM OallaHC OKHUCIUTENbHO-
BOCCTAHOBUTENbHON peakuuu. CocTaBieHUE YPaBHEHUU OKHUCIHTEIbHO-BOCCTAHOBUTEIbHBIX
peaKIuii ¢ UCIOIb30BaHUEM METO/1a IIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLMALNU. DIEKTPOIUTHI U HEIJIEKTPOIUTH. KaTuoHsl,
AHUOHBI. MexaHH3M [AHUCCOIMAIMM BELIECTB C pPa3IMYHbBIMH BHJAAMU XHUMHYECKOH CBS3U.
Crenens auccoruanuv. CHIBHBIC U CIA0BIEC AIEKTPOJIUTHI.

Peakuuu nonHoro o6MeHa. YCIIOBHS MPOTEKaHUS PEAKIMii MOHHOTO OOMEHa, TOJHbBIE U
COKpall¢HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBAa KUCIOT, OCHOBAaHUW U COJIEH B CBETE
MpEJCTaBICHU 00 SIEKTPOIMTUYECKON aucconuainuu. KadecTBeHHbIE peakIMyd Ha HOHBI.
[TonsTHE O TUAPONHU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAIUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB W HeMeTauioB (rpadura W anamasa), CJIOXKHBIX BEIIECTB (XJOpUIa HATPHS),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEaKIUuu OT BO3ACHCTBHS PA3IUUYHBIX
(GakTOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcca JAUCCOLUALNU
KHUCIIOT, IIeJo4Yel U cojeil (BO3MOXKHO HCIIOJIb30BAaHHE BHUJEO MaTepUAOB), MPOBEACHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHHE
OcaJKa, BblIEJIEHUE ra3a, o0pa30BaHUE BOJbI), OIBITOB, WJUIIOCTPUPYIOUIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKkUUil (FOpeHHEe, peakUuu pPas3okKeHUs, COCAUHEHUS),
pacrno3HaBaHHE€ HEOPTraHMYECKHX BEHIECTB C IMOMOIIBI0O KAaYeCTBEHHBIX PEaKIUil Ha HOHBI,
pelleHne SKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl U MX coeJUHEHHSA

OO0mass xapakTepucTUka rajoreHoB. OCOOEHHOCTH CTPOEHUsI aTOMOB, XapaKTEepHbIE
crenenn okucieHus. CTpoeHne U (pU3HUECKHE CBOICTBA MPOCTHIX BEIIECTB — TaJOrCHOB.
XUMHYEeCKHE CBOMCTBA Ha MpHUMepe XJjopa (B3aMMOICHCTBHE C MeTaUlaMU, HeMeTallaMu,
mienoyamu).  XuopoBopopod. ConsiHas KWCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyY€HHUE,
npuMeHeHue. JlelicTBue XJiopa U XJIOpOBOAOPOJia Ha OPraHu3M yesloBeka. BaxkHelmme Xinopuas
U UX HaXO0XJACHHUE B IPUPOJIE.

OO6mass xapaktepuctuka 31neMeHTOB VIA-rpymnmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapaKTepHble cTeneHu oKucieHus. CTpoeHne M (PU3MYEecKHe CBOMCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia U cepbl. AJUIOTPONIHBIE MOIU(UKALMK KUCIOPOJA U Cepbl. XUMUYECKHE CBOWCTBA
cepel. CepoBOJOpOA, CTpoeHue, (U3NYecKHue M XUMUYecKue cBoHcTBa. OKCHIBI Cepbl Kak
MPEJICTABUTENN KUCIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NYECKUE M XUMHYECKHE CBONCTBA
(obmue Kak MpeACTaBUTENS Kjacca KHCIOT M coeruduueckue). XHUMHUYECKUE peakiuH,
JeXalie B OCHOBE IPOMBIIUIEHHOTO croco0a MoJdydyeHus cepHoW Kuciothl. I[Ipumenenue
cepHoit kucinoTel. Conu cepHON KUCIOTHI, KaueCTBEHHAs peakiius Ha cyibdar-uoH. HaxoxaeHnue
ceppl M €€ COCIMHEHUH B MpUpoae. XHUMHUYECKOE 3arpsi3HEHHE OKPYKAIOLEH Cpenbl
COETMHEHUSIMU cepbl (KUCIOTHBIE O, 3arpsi3HEHHE BO3JlyXa U BOJOEMOB), CIIOCOOBI €ro
MPEIOTBPALLICHUS.

OO0mass xapakTepucTuka 3JeMEeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBIE CTETMEHH OKHUCIEeHUS. A30T, paclpocTpaHeHHe B Tpupoje, Qusuveckue u
XuMH4ueckue cpoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero Gu3ndeckue 1 XuMHUYecKre
CBOICTBa, nony4yeHue u npuMeHeHne. Conu aMMOHMS, UX (PU3MUECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHass peakuusi Ha MOHBl aMMOHMS. A30THas KUCIOTa, €€ MOJIy4YEeHUE,
dbuznueckue W XUMHYECKHE CBOiicTBa (0OIIMe Kak TMpeACTaBUTENs Kiacca KHCIOT |
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaIbHBIX



ynoOpeHuit. XuMHUYECKOe 3arpsi3sHEHHE OKPYKAIOMIEH Cpebl COSTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3[AyXa, MOYBBI U BOAOEMOB). Docdop, amaoTpomHble MOIUPHKAIUH
docthopa, puznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopHast xkucnora,
du3nyeckue M XUMHYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mass xapakrtepuctuka 35eMeHTOB IVA-rpynmbel. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTENICHH OKUCICHHS. YTIEpOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHHUE B
npupoze, pusnueckue U XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yraepona, UX pU3MYEcCKue U XMMHUYECKHE CBOMCTBA, JIeHiCTBUE Ha JKUBbIE OPTaHU3MBI,
MOJTy4YeHUE U MPUMEHEHHE. DKOJOTHYECKUE TPOoOJIeMBbl, CBSI3aHHBIE ¢ OKcuaoM yriepona (IV),
TUIOTE3a TJI00AIIEHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIH 3PQeKT. YToNbHAsS KUCIOTa U e
CONM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, IOJydeHue U mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-uMoHBL.  Vcmonb3oBaHue  KapOOHAaToB B ObITY, MEAULUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKUX BELIECTBAX KaK O COEAMHEHMSIX YIJIepoJa
(MeTaH, 3TaH, ATWJIEH, AalETWUJIEH, ATAHOJ, IJMLEPHH, YKCyCHas Kuciora). IIpupogHsie
UCTOYHUKU YTJIEBOJAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HUX HepepabOTKu
(6eH3uH), UX poJIb B OBITY M MPOMBINUICHHOCTH. [IOHATHE 0 OMOJIOTMYECKN BXKHBIX BEIIECTBAX:
KUpax, Oeskax, yriaeBoJax — W MX pOJIM B KU3HU 4YeJIOBEKAa. MarepuallbHOE €IUHCTBO
OpPraHUYECKHUX U HEOPraHUYECKUX COCAMHEHUI.

Kpemuuii, ero ¢usnyeckue M XUMHUECKHE CBOWCTBA, IOJyY€HHE M IpPUMEHEHHE.
Coenunenns kpemHuss B mnpupone. OOmmue mpencraBnenus o0 okcuae kpemaus (IV) u
KpeMHHEBOH kucioTe. CHIIMKATHI, UX UCIOJIh30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BakHeiimme
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, xkene300eToH. IIpobiembl
0€30I1aCHOI0 MCII0JIb30BaHMsl CTPOUTEIbHBIX MaT€pPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenn:

U3y4eHHEe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOIMCTB COJITHOM KHCIIOTHI, MPOBEICHNE
Ka4eCTBEHHBIX PEAaKLUi Ha XJIOPUA-UOHBI U HAOIIOJACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakarolue (pU3N4YecKue U XMMUYECKHE CBOMCTBA T'aJIOT€HOB M UX COEAMHEHUI (BO3MOXHO
HCIIOJIb30BaHUE BUAEOMATEPUAIOB), O3HAKOMJIEHHME C 00pasllaMd XJOpPUAOB (TaJOre€HUI0B),
O3HAKOMJICHHE C oOpa3llaMu cepbl U €€ COeAMHEHUSIMU (BO3MOXKHO HCIOJIb30BAHUE
BUJEOMaTepHuaoB), HaOdIoleHHEe Tpolecca OOYIJMBaHUS — caxapa IOJX  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHMCIIOTHI, U3yUYeHHE XUMHUECKUX CBOMCTB pa30aBIeHHOMN cepHOM
KHCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMM Ha cylnb(paT-uOH W HaOJIOJIeHuE IpHU3HaKa eé
NPOTEKaHus, O3HAKOMJIEHHE ¢ (PU3MYECKMMM CBOWCTBaMHU a30Ta, gocdopa M MX COEIUHEHUH
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHUAIIOB), 00pa3liaMyi a30THBIX U (POCHOPHBIX yIOOpEHHUH,
NoJydeHue, coOupaHue, pacrno3HaBaHWE M HU3yYEHHE CBOWCTB aMMMakKa, IPOBEJCHUE
KaYeCTBEHHBIX peakuuid Ha HMOH aMMOHUs U QocdarT-uOH U HU3YyYEHHE NPU3HAKOB HX
MPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MeIbI0 (BO3MOXKHO
UCITIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3YUYEHHE MOJENell KPUCTAUIMUECKUX PEIETOK anMasa,
rpaduta, ¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PacTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOMpaHue, paclio3HaBaHUE
U U3yYeHUE CBOMCTB YIJIEKHMCIIOTO ra3a, IpOBEICHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CHJIMKAaT-UOHBl ¥ M3y4YeHHE NPHU3HAKOB HUX MPOTEKaHMs, O3HAKOMJIEHHWE C MPOIyKLIHEeH
CHJIMKaTHOW TPOMBIIIJICHHOCTH, PEILICHUE SKCIEPHUMEHTAIBHBIX 331a4 1o TeMme «Bakueiimme
HEMETAJUIbl U UX COCTUMHEHUS.



MeTajliibl M UX COeIMHEHUS

OO0mass xapakTepUCTHKA XHMHUYECKUX DJIIEMEHTOB — METalIOB HAa OCHOBAaHUU WX
nonoxkeHus B [lepuonnueckoit cucreme xumudyeckux anemeHToB . 1. MenaeneeBa u cTpoeHus
aroMoB. CTpoeHHE MeTaIOB. MeTramnuyeckas CBsi3b M METAUIMYECKash KpHUCTaUIMYecKas
peméTka. DJIEKTPOXUMUYECKUN PAl HaOpsOKEHUM MeTauioB. PU3MYECKMEe U XUMHUYECKHUE
cBoiicTBa MeTayioB. OOmue crocoObl MoMydeHus] MeTaIIOB. [IOHATHE O KOPPO3UM METAaJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBsl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
WX TIPUMEHEHHUE B OBITY M MPOMBIIIJICHHOCTH.

[Ilenounbie MeTasuibl: ookeHue B [lepuoanueckoit cucTeMe XMMUYECKUX AJIEMEHTOB /.
N. MenneneeBa, CTpo€HHE UX aTOMOB, HaxXOXJEHUE B mpupoje. Puznueckrue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayust). OKCUIBI M THAPOKCUIIBI HATpHs U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIOB M UX COCTUHCHHI.

[llenoyHo3emenbHbICE METAIbl MarHuii W KainblWil: moJsiokeHue B Ilepuoanueckoit
cucremMe xumuueckux aviemeHToB [[. M. MeHueneeBa, CTpOEHHME UX aTOMOB, HaxOXICHUE B
npupoae. OU3NYECKUE U XMMHYECKHE CBOMCTBA MarHusd M Kajblus. BakHeimme coenuHeHus
KanbpIus (OKCU, TUAPOKCU, conn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHUSI.

AnmtoMunuii: nonoxxenue B llepuoamyeckoir cucteMe Xumudeckux sjemeHToB JI. .
MengeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B Npupojae. OU3NUecKue U XMMUYECKHUE CBOMCTBA
amroMUHUS. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckodt cucrtemMe Xumuueckux osiaementoB /JI. M.
MenneneeBa, CTpoeHUE aToMa, HaxoXAeHUE B mpupojae. u3ndeckue 1 XuMUYECKHUE CBOMCTBA
skene3a. Okcunbl, rugpokcuasl U conu xenesa (II) m xemeza (III), ux cocras, cBolicTBa U
MOJTy4YCHHE.

Xumuueckuit Ikcnepumenm:

O03HAKOMJICHHE C 00pa3laMd METaUIOB M CIUIABOB, HMX (PU3WYECKHUMH CBOMCTBaMHU,
W3y4eHUE PE3yIbTAaTOB KOPPO3UH METAUIOB (BO3MOXXHO HCIOJB30BAaHUE BUIEOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCUJIA KAJIBIUs U HATPHUS C BOJOW (BO3MOYKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), KCCIEAOBAaHUE CBOWCTB JKECTKOW BOJBI, MpOIlecca TOPEHHs Keleza B
KucIoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUICOMATEpHUATOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITMHKa, xene3a (II) u xenmesa
(I1I), meau (II), HaGmroieHNE W ONMMCAaHKE MPOLIECCOB OKpAIIMBaHMS IMJIAMEHM MOHAMH HaTpus,
Kalmusl U Kaiblusg (BO3MOXHO HCIIOJNB30BaHHE BUAEOMATEPUAIIOB), UCCIEIOBaHHE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AJIFOMUHUS U THIPOKCU/IA IMHKA, PEIICHUE SKCIEPUMEHTANIbHBIX 33]1a4 110
TeMe «BakHeHIIne MeTajIbl U X COCTUHCHUS.

XuMus M OKpyxamouas cpeaa

BemectBa 1 Marepuaisl B TOBCEIHEBHOM KU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. llepBas momois mpH XUMHUYECKHX OXKOTrax |
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpepl (TpeaeibHas 0MyCTUMast KOHIIEHTpaIus
Beriects, nanee — [1/IK). Pons XxuMuu B penieHuu 3KOIOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUTABBI METAJIJIOB, IIOJTUMEPHBIC MATEPHAIBI).

Mesrwcnpeomemnnie ceasu

Peanuzanusi MexXnpeAMETHBIX CBSI3€M MPU M3YYEHUM XUMHH B 9 Kilacce OCYILECTBISIETCS
Yyepe3 HCIOJIb30BAaHUE KaK OONIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaKk ¥ TOHSTHI,
SIBJISTFOIITUX CSI CACTEMHBIMH JIJIs1 OTACIBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.



OO1Me ecTeCTBEHHO-HAYYHbIC TOHSITHSA: HAy4HbIH (aKT, TUIOTEe3a, 3aKOH, TEOpHs,
aHAJIU3, CHHTE3, KIIacCUpUKALUS, MEPUOANYHOCTD, HaOJII0IEHHE, JKCIIEPUMEHT,
MOJIEIIPOBAHKE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, MTAPHUKOBBIN 3(p(eKT, TEXHONIOTHS, MaTepHaJIbl.

dusnka: MaTepHsi, aroM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJHJI, H30TOIIbI,
PaaMOaKTHBHOCTh, MOJICKYJa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIPOBOIHHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BEM, arperaTHOC COCTOSIHUE BEIEeCTBa, ras,
pacTBOp, PacTBOPUMOCTb, KPUCTAUIMYECKAs PpEHIETKA, CIUIaBbl, (U3NYCCKHE BCIUYMHBI,
CIMHHIIBI U3MEPEHHUS, KOCMUYECKOE TPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COHIIE.

buosorus: ¢dorocuntes, apixaHue, Ouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpCHUS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtugpochepa, MHHEpPAIB, TOPHBIE IMOPOJIBI, IOJEC3HBIC
HCKOIaeMbIe, TOIUTUBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INPOI'PAMMBI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3YyJAbTAThl OCBOEHHUS MPOTPAMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JIOCTUTAIOTCS B X0JIe OOYUYCHHsSI XUMHUU B €IMHCTBE YI€OHOW M BOCIIUTATEIHHOU JIEATEIHPHOCTH B
COOTBETCTBUU C TPAJAUIHUOHHBIMA  POCCHMCKUMH  COIMOKYJIBTYPHBIMH W JTyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUIaMH U HOPMaMU MOBEICHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOMO3HAHUS, CAMOPA3BUTHS U COLIMANIN3ALIUN O0YyYaOLIUXCS.

JIM9HOCTHBIE PE3yJbTATBl OTPAXKAIOT TOTOBHOCTh OOYYAIONIMXCS PYKOBOICTBOBATHCS
CUCTEMON TIO3UTHBHBIX IICHHOCTHBIX OPHEHTAIMH M pPACHIMPEHHUE OMbITA ACSITEILHOCTH Ha e
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIMTAHUS

[IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYIHOMY
HACJICUIO, TIOHMMAHUS 3HAYCHUS XMUMHYECKOH HAyKW B J>KH3HU COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOW MH(pOpMAIUeil 0 MmepeaoBbIX JOCTUKEHHUSIX U OTKPBITUAX
MHUPOBON M OTEYECTBEHHOW XMMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpOMCTBe
MHpa 1 001IeCTBa;

2) rpakIaHCKOr0 BOCIIUTAHMS:

MPEJICTABICHUS] O COIMAIBHBIX HOpPMax M MpaBHIIaX MEXKIMYHOCTHBIX OTHOIICHUN B
KOJUIEKTUBE, KOMMYHHUKATHBHON KOMIIETEHTHOCTH B 00IIECTBEHHO TMIOJIE3HOH,
y4eOHOMCCIICIOBATEIILCKOM, TBOPYECKOWM W JPYTMX BHJAX JEATEIHHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOM COBMECTHOM JI€ATEIbHOCTH MPY BHIIOJHEHUH Y4eOHBIX, IO3HABATENIbHBIX 3a/1a4,
BBIMIOJTHEHUH XHUMHYECKHX OJKCIEPUMEHTOB, CO3JaHHM YYEOHBIX IPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B MpOILECCe 3TOM y4eOHOIl neaTenbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TIOBEJICHWE M TIOCTYNIKM CBOMX TOBAPUINECH C TO3UIIMH HPABCTBEHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHHUS MTOCIICJICTBUI IMTOCTYITKOB;

3) HEHHOCTH HAYYHOT'O NO3HAHMS:

MHUPOBO33PEHUYECKUE  TPEJACTABICHUS O  BEIIECTBE M  XMMHYECKOM  peaKIluH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKH U COCTABJISIONINE OCHOBY ISt
MOHWMAHUS  CYNIHOCTH  HAYYHOW  KapTHHBI MHpa, NPEICTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOIBI, B3aUMOCBS3SX YEIIOBEKA C MPUPOTHOW CPEIIOi, O poJin
XUMHH B TIO3HAHUU 3THX 3aKOHOMEPHOCTEH;

MO3HABATENIbHBIE MOTHUBBI, HAIlPABJICHHbIE HA IMOJYYCHHE HOBBIX 3HAHUW TO XUMHH,
HEOOXOMUMBIC JUII OOBSCHEHUS HAOJFOIaeMBIX MPOIECCOB W SIBJICHWM, ITO3HABATEIIBHOM,
WH(OPMAIIMOHHON W YUTATEIBCKON KYJIBTYPhI, B TOM YHCJIE HAaBBIKOB CAMOCTOSTEIILHON pabOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOHN JHUTEpaTypol, MOCTYMHBIMU TEXHUYECKHUMH CpEICTBAMU
WH(OPMALIMOHHBIX TEXHOJIOTH;

WHTEpEC K OOY4YEHHWIO M TO3HAHMIO, JTIOO03HATETHLHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHONW M HCCIIEIOBATEIBCKON JEATEIHHOCTH, K OCO3HAHHOMY BBIOOPY
HANPaBIEHHOCTH U YPOBHS O0Y4YECHHS B NalbHEHIIIEM;

4) popMupoBaHus KYJIbTYPbI 310POBbA:

OCO3HAHHWE IIEHHOCTH JKH3HHW, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO,
YCTAaHOBKHM Ha 3JI0POBBI 00pa3 JKW3HH, OCO3HAHWE IOCICACTBHA W HENPHUATHE BPEIHBIX
NpUBBIYEK (YHOTPEONEHUsT alKOrojs, HAapKOTHKOB, KYPEHHS), HEOOXOAMMOCTH COOIIOICHUS



mpaBul 0€30TMaCHOCTH TPU OOpAIICHWH C XUMHUYECKHMH BEIIECTBAMU B OBITY M pEaIbHOU
KHU3HH,

5) TpynoBoro BocnuTaHusi:

UHTEpEC K MPAKTUYECKOMY U3YYCHHUIO MPOMECCHii U Tpya pa3IudHOro poJia, yBaXKCHHUE K
TPyAy U pe3ylibTaTaM TPYAOBOW JEATCIPHOCTH, B TOM YHCIEC Ha OCHOBE IPUMCHCHUS
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIAUBUAYAIbHONW TPAeKTOPUU
MPOJOIDKCHHUST 00pa3oBaHUs C YYETOM JUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPeOHOCTEH, yCHemHOW MpodecCHOHATbHON JEATEIBHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHH, TOTOBHOCTh aJIAITHPOBATHLCS B MPO(EeCCHOHAIBHOM Cpe/Ie;

6) ’K0I0rMYeCKOr0 BOCIIUTAHMS

OKOJIOTHUYECKH ITIeJIeCO00pa3HOe OTHOMICHUE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIICCTBOBAHMs, MOHUMAaHUE [IEHHOCTH 3J0pPOBOTO M OE30MacHOTO 00pasa KH3HH,
OTBETCTBCHHOEC OTHOUICHHE K COOCTBEHHOMY (DH3MUYECKOMY M TICUXHYECKOMY 3I0POBBIO,
OCO3HAHHE IIEHHOCTH COOJIFOICHUS TMPaBUJ OE30MMacCHOTO MOBEACHUS NIPU paboTe ¢ BEIIECTBAMU,
a TaK)K€ B CUTYyalUAX, YIPOXKAIOIIUX 310POBbIO U JKU3HU JIFOACH;

CIOCOOHOCTH TPUMEHSTh 3HAHUSA, MOJy4aeMbIe TPU W3YYCHUH XHUMHUH, ISl PEUICHUS
3aj1a4, CBSI3aHHBIX C OKPYIKAIOIICH MPUPOTHON CPEIOH, JUTsl MOBBIIICHUS YPOBHS SKOJIOTHYECKOM
KYJIBTYPBhI, OCO3HAHUS TNTOOATBHOTO XapaKTepa SKOJIOTHYECKHUX MPOOIeM U MyTeH WX pPEIICHUs
MMoCpCACTBOM MCTOAOB XUMHH, IKOJIOTMYCCKOTO MBINUICHHA, YMCHHA PYKOBOJACTBOBATHCA UM B
M03HABATEIbLHOW, KOMMYHHKATHBHOM U COIMAILHOW TIPAKTHKE.

METAINIPEIMETHBIE PE3YJIbTATbBI

B cocraBe MerampeaMeTHBIX pe3yiIbTaTOB BBIICISIOT 3HAYMMBIE Uil (OPMHPOBAHUS
MHPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, TUIOTE3a, (aKT, CUCTEMA,
npoIiecc, 3KCIEPUMEHT U JIPYToe.), KOTOPhIE UCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYCOHBIX
npeMeTax W MO3BOJISIOT Ha OCHOBE 3HAHHUN U3 ATHUX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O
[IEJIOCTHOW HAYYHOH KapTHHE MHpa, U YHUBEpCAIbHbIE ydeOHBIC JEHCTBUS (ITO3HABATENIbHEIC,
KOMMYHHMKAaTHUBHbBIE, PETYJIATHUBHBIE), KOTOpble oOecnedynBaroT (OPMUPOBAHME TOTOBHOCTH K
CaMOCTOSITEILHOMY IIJIAHUPOBAHUIO M OCYIIIECTBICHUIO YUeOHOM JIeATEIIbHOCTH.

IMo3naBaTebHbIE YHUBepPCAJIbHbIE yUeOHbIE IeiiCTBHS

Ba3zoBble JJoruveckue aeicTBUA:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIIPpU OCBOCHUH 3HAHWUU:
pacKpbhIBaTh CMBIC] XHMHYECKHX TIOHATHH (BBIIENATh WX XapaKTepHbIE MPU3HAKH,
YCTaHABJIMBATh B3aUMOCBSI3b C JAPYTUMH MOHSITUSMH), UCTIONB30BATh TOHATHSI U OOBSICHEHUS
OTIIENbHBIX (PAKTOB W SIBIEHUN, BBIOMPATh OCHOBAaHUS M KpUTEPUM I KIacCUPUKAIUU
XUMHWYECCKHNX BCIICCTB U XUMHNYCCKUX peaKuHﬁ, YCTaHAaBJIMBATb MPUYINHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMH U3YYCHUS, CTPOUTH JIOTUYECKUE PACCYXICHUS (MHIYKTUBHBIC, € TyKTUBHBIC,
10 QHAJIOTUH ), IeJIaTh BBIBOJBI M 3aKITIOUCHHUS;

YMCHHUEC HNPUMECHATH B IPOLECCE IMO3HAHUA IMOHATHUA (Hpe}IMeTHLIe n MeTaHpeHMeTHBIe),
CHUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOJIb3yeMble B XHMHH, NPEOOPa3OBBIBATH HIMPOKO
NPUMEHSIEMbIC B XUMHH MOJICIbHBIC MPEICTABICHHUS — XMMUYCCKUN 3HAK (CMMBOJI 3JIEMEHTA),
XUMHYeCcKass (GOopMylia M YpaBHEHHE XHMHYECKOM pEaklMd — TpU pPEHICHHH Y4eOHO-
IIO3HABAaTCJIbHBIX  3aaady, C y'-IéTOM 9TUX MOICIBHBIX Hpe}ICTaBHeHHﬁ BBISIBJISATH n
XapaKTEPHU30BaTh CYIICCTBCHHBIC MPHU3HAKKU HU3y4aCMbIX 00BEKTOB — XMUMHYECKUX BCIIICCTB U
XUMHYECKHX DPEaKIUi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUUMHHO-CIICACTBEHHBIC CBSI3U U
NPOTHBOPEYHS B U3YYaEMBIX MPOIIECCAX H SIBICHHSIX.

Ba3oBble uccienoBareibcKue 1elCTBUS:



YMEHHE HCIOJIb30BaTh MOCTABJIEHHbIE BOMPOCHl B KaueCTBE MHCTPYMEHTa IO3HAHUS, a
TaKKe B KadeCTBE OCHOBBI Ui (OPMHPOBAHUS THIIOTE3Bl MO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXJACHMI;

NpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHHU3AlMM M MPOBEACHHUIO YYECHHYECKHX
SKCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 XOJI0M MpoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €TI0
pe3ynbTar, (opMyIHpoBaTh OOOOIICHHS W BBIBOABI MO pE3yJabTaTaM HpPOBEIEHHOTO OIbITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O MPOJICIIAHHOM paboTe.

Pabora ¢ undopmaumeii:

YMEHHE BBIOMPATh, aHATH3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3TUYHBIX BUIO0B
1 OpM MPEACTABICHHS, TOTYIaeMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIONMYJISIpHAs TUTEpaTypa
XUMHYECKOTO COAEp)KaHUs, CIpaBOYHbIe MocoOus, pecypcbl HMHTepHETa), KPUTUYECKH
OLICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHUIO;

YMEHHE MPUMEHSThH Pa3IndHble METOJbI U 3aIPOCHI MPHU MOUCKE U 0TOOpe UHPOpMaIUU U
COOTBETCTBYIOLINX JAHHBIX, HEOOXOAMMBIX JJISl BBITOJHEHHS yYEOHBIX U MMO3HABATEIbHBIX 3a/1a4
OTIpEeNeNIEHHOT0 THUMA, MPHOOpPETeHHE OmbITa B 00JaCTH WCIONB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJeHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3TUYHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIBbHYIO (OpPMY MpeacTaBICHUS
MH(pOpMallMl U WIUTIOCTPUPOBATh pEIIaeMble 3a/ladl HECJIOXKHBIMU CXEMaMH, JuarpaMMaMmi,
npyrumu popmamu rpaduku U IX KOMOUHALIUSMU;

YMEHHE HCMOJIb30BaTh W aHAIM3UPOBATh B MpoIllecce YYeOHON W HCCIIeI0BaTEIbCKOU
JEeSTENIbHOCTH MH(POPMAIIHIO O BIUSHUU MPOMBIIUIEHHOCTH, CEJIbCKOTO X0341CTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKArOLIe NMPUPOIHON CPEIBbL.

KoMMmyHukaTHBHBIC yHHBepcaibHble yueOHbIe 1eHCTBUSA:

YMEHHsI 3aJaBaTh BOINPOCH (B XoJe auanora ©u (WiIu) OUCKYCCHUU) MO CYLIECTBY
oOcyxgaemMoii Tembl, (OpPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTENBHO BBIIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHMsI IPEACTABIIATh MOJyYEHHBIE PE3YJIbTAaThl T03HABATEIbHON JAESITEIbHOCTH B YCTHBIX
M THUCbMEHHBIX TEKCTaxX; JAejNaTh IPE3CHTALUI0 PE3YJIbTAaTOB BBIINOJHEHUS XHMHUYECKOTO
JKCIIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OPaTOPHOW pPabOTHI MO MCCIETOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MTPOEKTA);

YMEHHMsI y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOM MO3HABaTEJIbHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PEIICHUHM BO3HHUKAIOIIMX MpoOJeM Ha OCHOBE ydéra
OOIIMX HHTEPECOB M COTJacoBaHMs NO3MLUN (0OCYyXIeHUs, OOMEH MHEHUSAMH, «MO3TOBBIE
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JEUCTBHM, ONpe/ieeHe KPUTEPUEB MO OLIEHKE KauecTBa
BBITIOJITHEHHOU pabOThI U IpyTue).

PeryasiTuBHBIC YHHBepCaJbHbIC y4eOHbIE TCHCTBHA:

YMEHHE CaMOCTOATEIBHO ONPEIENATh LIEIU ACITEIbHOCTH, MIJIaHUPOBAaTh, OCYLIECTBIIATD,
KOHTPOJIMPOBaTh W TMPU HEOOXOAUMOCTH KOPPEKTHPOBATh CBOIO JESTEIbHOCTb, BHIOMpPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI peleHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh IPENJIOKEHHBIH AJITOPUTM JEHCTBUN IpU
BBIMOJIHEHUH 33JaHUN C y4€TOM TMOJy4YeHHMs] HOBBIX 3HAHHH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBaX M PEAKIIUIX, OLIEHUBATh COOTBETCTBHE MOJYUYEHHOTO pe3ysbTaTa 3asBICHHON 1€y,
YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE/AJIaraeéMble B YCIOBUU 3aJIaHUI.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pE3yJNbTAaTOB IO OCBOEHHUIO 0053aTENBHOTO COJEpIKaHMS,
YCTAaHOBJICHHOTO JIaHHOW (enepaibHOM pabodeil mporpaMMoi, BBIACISIOT: OCBOCHHBIC



00ydJaronMMucs Hay4YHbIe 3HAHUS, YMEHHS W CIIOCOOBI JEHCTBUM, crnenuduueckue s
OpeIMETHOW 00sacTH «XUMUS», BUIBl OEATEILHOCTH MO TOJTYYEHHIO HOBOTO 3HAHHUSA, €ro
UHTEPIpETALNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3ITUYHBIX YYEOHBIX U HOBBIX CHTYalIUsX.

K kxonuy oOyuenus B 8 kJiacce mpeaMeTHbIE pe3ysibTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTb C(HOPMUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHHUI:

® DACKPBIBATH CMBICII OCHOBHBIX XMMMYECKHX MOHSATHHA: aTOM, MOJIEKYJAd, XUMHUYECKUI
JJIEMEHT, NPOCTOE BEIIECTBO, CIIOXHOE BELIECTBO, CMeCh (OAHOpPOAHAs U
HEOJITHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAs M MOJIEKYJISIpHas Macca,
KOJIMYECTBO BEILLECTBA, MOJb, MOJSIpHash Macca, MaccoBas J0Jsi XHMHUYECKOTrOo
JJIEMEHTa B COEIAMHEHHM, MOJIPHBIM O00BEM, OKCHJ, KHUCIIOTa, OCHOBAHHUE, COJb,
AIIEKTPOOTPHLATEIHOCTh, CTENICHh OKUCIICHUS, XUMHYECKas peaKiys, Kiaccudukanus
peakuuii: peakluy COEIMHEHUs, PEaKLIUU Pa3I0KEHNs], pEaKIIMM 3aMEIICHUs], peaKkLuu
00MEHa, 9K30- ¥ SHJOTEPMUYECKHUE PEAKIIMH, TEINIOBOM 3P HEKT peakluy, sIpo aToMa,
JJIEKTPOHHBIN CIIOW aToMa, aTOMHas OpOUTalb, pajuyc aromMa, XMMHUYECKas CBs3b,
NOJIIpHAasl M HEMOJIApHAs KOBAJIEHTHAsl CBS3b, MOHHAsl CBSI3b, MOH, KATUOH, AHUOH,
pacTBOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTpAalKsl) B PaCTBOPE;

® WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKHUX TIOHSATHA M TPUMEHATH OTH
TIOHSATHS TIPH ONIMCAaHUH BEUIECTB U MX MPEBPAICHUN;

® [ICIIOJIB30BATh XHMMUYECKYIO CHUMBOJIUKY [UIsl COCTaBJI€HHUS (OpMYyN BEIIECTB H
YPaBHEHUN XMMUYECKUX PEAKLUH;

® OIIPEIENSTh BAJEHTHOCTh AaTOMOB JJIEMEHTOB B OMHApPHBIX COEJUHEHMSX, CTENEHb
OKHUCJICHHS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPUHAIJICKHOCTb BELIECTB K
OINpesieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOH CBS3U
(KOBaJIeHTHAasi U MOHHAs) B HEOPTaHMUECKUX COECMHEHUSX;

e packpeiBaTh cMbica Ilepuonuueckoro 3akona [I. M. MenpaeneeBa: 1eMOHCTpPUPOBATh
MOHMMAHHE MEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX 3JEMEHTOB OT MX
nosiockeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAHEHHS MacChl BEIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO yYeHHUs, 3aKOHa ABOTa Ipo;

®ONMCHIBATh M XapakTepuszoBaTh TalOiauuHyro Qopmy Ilepuoanueckoit cucreMsl
XUMHUYECKHX 3JIEMEHTOB: pa3iMyaTh IMOHATUS «IJIaBHas moarpynna (A-rpynma)» u
«mobounas nonrpynna (b-rpynma)», Manble u OonblIMe NEPUOIbI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpble UMeroTcsl B Tabnuue «llepuoanueckas cucreMa XMMHUECKHUX
anemeHToB [[. 1. MeHneneeBa» ¢ 4UCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKHX DJEMEHTOB (COCTaB M 3apsa sapa, oOllee YHCIO 3JIEKTPOHOB U
pacripeielieHUe UX 10 3JIEKTPOHHBIM CII0SIM);

e KJlacCU(pUIMPOBaTh XUMHUYECKHE 3JIEMEHTHl, HEOpPraHWYECKHE BEIIeCTBA, XUMHUYECKHE
peakuuu (IO YMCIYy M COCTAaBY Y4YacTBYIOIIMX B PEaKLMU BELIECTB, MO TEIJIOBOMY
apdexry);

® XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBOWCTBA BELIECTB PA3JIUYHBIX
KJIaCCOB,  NOJTBEp)KJasi  ONWCAaHUE TPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOINX XHMUYECKAX PEAKITHIA;

® [[POTHO3UPOBATh CBOWCTBA BEILECTB B 3aBUCUMOCTH OT HMX KayeCTBEHHOI'O COCTaBa,
BO3MOXKHOCTH MPOTEKaHUsI XUMUYECKHX MPEBPALICHUN B PAa3IMUHBIX YCIOBHSIX;

® BLIYKCIISATE OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIECTB, MacCOBYIO
JIOJIF0 XMMUYECKOT0 AJIEMEHTa 10 (hopMyJie COeTMHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPAaBHEHUIO XMMUYECKOH peaKIni;



® IPUMEHITh OCHOBHBIE ONEPALMH MBICIUTEIILHON NEATeIbHOCTH — aHAIM3 M CHUHTE3,
cpaBHEHHE, 0000IICHNE, CHCTEMAaTH3alNI0, KIACCU(UKAINIO, BBISBICHHE MPUYUHHO-
CJIECTBEHHBIX CBSI3€M — JUISl U3Y4YEHUs CBOWMCTB BEIIECTB M XUMHUYECKHX PEaAKLUM,
€CTCCTBCHHO-HAyYHBIE  METOJbI  TO3HAaHWS  —  HAONIOJEHWEe,  HM3MEpEHHeE,
MOJICIUPOBAHUE, IKCIIEPUMEHT (pEaJIbHBIN U MBICIICHHBIN );

eCJeNOBaTh IMpaBWJIAM IOJIB30BAHMSI XUMHUYECKOM TOCYIOM ¥ JIaOOpaTOPHBIM
o0opyIoBaHHEM, a TAaKXe MpaBWJIaM OOpaIleHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIIUSMHU T10 BBITIOJHEHUIO JIAOOPATOPHBIX XMMHYECKUX OIBITOB MO MOJYYCHHIO
U COOMpaHUIO Ta3000pa3HBIX BEMIECTB (BOJOPOJA M KHCIOPOJAa), MPHUTOTOBICHHUIO
pPacTBOPOB € OMPEACIEHHON MAaCCOBOM J0JIEW paCTBOPEHHOrO BELIECTBA, MNIAHUPOBATH
Y NPOBOJIUTh XMMHUYECKUE SKCIIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIEIOYEH U
KHCJIOT C TIOMOIIBI0 HHIUKATOPOB (JIakmMyc, (heHoadTaIeuH, METUIOPAHK U IPYTHUE).

K koniy oOydeHus B 9 Kjacce IpeaMETHBIC pe3ylbTaThl HA 0A30BOM YPOBHE JOJIKHBI

OTpaxkaTtb C(HOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

® DACKpbIBaTh CMBICT OCHOBHBIX XHUMHYECKUX TOHITHI: XUMHUYECKUU SJIEMEHT, aToM,
MOJIEKYJIa, NOH, KAaTUOH, aHUOH, IIPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCT,
3JIEKTPOOTPHUIIATEIIBHOCTh, CTENEHb OKHUCICHMS, XUMHYECKas peakius, XUMUYecKas
CBS3b, TEIUIOBOHN A(PPEeKT peakiuu, MOjb, MOJISIPHBIA 00BEM, pacTBOpP, IJICKTPOJIUTHI,
HEDJICKTPOIIUTHI, JJICKTPOJIUTHYCCKAsT JTUCCOLMAIUS, pEaKIUd HMOHHOTO OOMEHa,
KaTajan3aTop, XUMHYECKOE paBHOBECHE, OOpaTHMBIE W HEOOpaTUMBIC pEaKIINU,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKI[UW,  OKHUCIHUTEIb,  BOCCTAaHOBUTEIb,
OKHCJIEHHEe MW BOCCTAHOBJIICHHE, aJUIOTPOIHs, aM(OTEepHOCTh, XUMHUYECKas CBS3b
(koBajieHTHAsi, HMOHHAs, METAJUIMYECKas), KPUCTAUIMYECKass peméTka, KOppo3us
METaJUIOB, CIUIaBBI, CKOPOCTh XHUMHUYECKOW peakluH, MPEeACIbHO JOMyCTUMAas
koHneHnTpauus [1JIK BemecTna;

® IUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX TOHSATHH WM TPUMEHSTH OTH
MOHSATUS MTPU ONMCAHUU BEIIECTB U UX MPEBPAIICHUI;

® ICTIONIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY ISl COCTaBieHUs (GOpMYJ BEIIeCTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

® OIIpEACIIATh BAJICHTHOCTh U CTETIEHb OKUCIECHUS XUMHUYECKUX AJIEMEHTOB B COEIMHEHUSX
pa3IMYHOTO COCTaBa, MPUHAUIEKHOCTh BEIIECTB K ONPEAENEHHOMY  KJaccy
COCMMHEHUN 10 QopMysiaM, BHUJ XUMHUYECKOW CBsI3M (KOBaJIGHTHAs, WOHHAas,
METaJUIMuecKasi) B HEOPTaHMYECKUX COCIWHEHUSX, 3apsi HOHAa [0 XHWMHUYECKOU
dbopMmyre, xapakTep Cpelasl B BOJHBIX PACTBOPAX HEOPraHUYECKUX COEIWHEHUH, THUI
KPUCTAJUIMYECKON pelIETKA KOHKPETHOTO BEIIECTBA;

e packpbiBath cMbicia [leprnonnueckoro 3akona /. 1. MenaeneeBa u JeMOHCTpUPOBATh €r0
MOHMMAaHHE: OIUCHIBaTh M XapakTepu3oBaTh Tabmuunyio Qopmy Ilepuoanueckoit
CHUCTEMBbl XHUMHUYECKHX OJJIEMEHTOB: pPa3jnvaTh MOHATHS «TJiaBHas moarpynma (A-
rpynna)» u «mnobounas mnoarpymmna (b-rpynma)», maneie U GoJblive MEpPUOJIbI,
COOTHOCUTh O0O3HAuUEHUsS, KOTOpPhIE HMEIOTCI B TMEPHOAUYECKONW Tabmuie, ¢
YHCIIOBBIMU XapaKTEPUCTUKAMHU CTPOSHUS aTOMOB XMMHUYECKHUX JJIEMEHTOB (COCTaB U
3apAn sipa, 00IIee YMCIIO DJIEKTPOHOB M PACTIPEICTICHUE UX TIO DJIEKTPOHHBIM CJIOSIM),
OOBSCHATH OOIME 3aKOHOMEPHOCTH B U3MEHEHHH CBOWMCTB DJJEMEHTOB M HX
COEIMHEHUH B Mpejesiax MajblX MMEPUOJOB M TIABHBIX MOJArPYHI C YYETOM CTPOCHUS
HX aTOMOB;



e Kjlaccu(pUIMpPOBAaTh XUMHUECKUE 3JEMEHTHI, HEOPraHMYECKHE BEIECTBA, XUMHYECKHE
peakuuu (10 YMUCIYy M COCTaBY Y4YacTBYIOIIMX B pEaKIUH BEIIECTB, IO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEH OKUCIICHHSI XUMUYECKHIX dJIEMEHTOB);

e XapakTepu3oBaTh (ONUCHIBATh) OOIIME U crneuu(pUuyeckue XUMHUECKHUEe CBOWCTBA
IIPOCTBIX U CJIOKHBIX BEILECTB, MOATBEPXKAAsl ONMCAHNE IPUMEPAMU MOJIEKYISPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEaKLUi;

® COCTABJISATh YPABHEHHS BJIEKTPOJUTUYECKON IUCCOLMALMU KUCIOT, LIEJI0YEH U COJIEH,
IIOJIHBIE U COKpPALIEHHBIE YPABHEHUS PEaKLM HOHHOIO OOMEHA, ypaBHEHUS pEaKLUid,
MOATBEP)KJAIOIIUX  CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXAY BELIECTBAMU
pa3IM4YHBIX KJIACCOB;

® DaCKpbIBaTh CYIIHOCTb OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKLHUHA IOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OajlaHCa dTHX PEaKLuii;

® [IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOCHMS, BO3MOXXHOCTH
NPOTEKaHUsI XMMUUYECKUX MPEBPAILEHUN B Pa3INYHbIX YCIOBUSX;

® BHIYHCIIATE OTHOCUTENIBHYI0 MOJIEKYJISIPHYIO U MOJISIDHYEO MacChl BEILECTB, MacCOBYIO
JIOJIF0 XUMUYECKOTO 3JIEMEHTA 0 (OpMyJie COEMHEHMSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI 10 YPABHEHUIO XMMHUECKON peaKlny;

ecoOMOIaTh  MpaBHWJa TOJB30BAHUS XUMHUYECKOW TOCYAOH ©  JTAOOpaTOPHBIM
o0opyOBaHUEM, a TaKKe IpaBHUia OOpaIleHUs C BELIECTBAMH B COOTBETCTBUHU C
UHCTPYKLHUSAMH 10 BBIIOJIHEHHUIO J1JA0OPATOPHBIX XUMHUYECKUX OIBITOB I10 MOJIYYCHHIO
¥ cOOMpaHnIo ra3000pa3HBIX BEHIECTB (aMMHUAKa M YIIIEKHCIIOTO Tasa);

® [IPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE KAYECTBEHHBIM COCTAB PA3JINYHBIX BEIIECTB:
pacmo3HaBaTh OMBITHBIM ITYyTEM XJIOPHUA-, OpOMHI-, HOOUA-, KapOoHart-, docdar-,
CHIIMKAT-, Cynb(aT-, THIPOKCHA-UOHBI, KATHOHBI AMMOHHMS W HWOHBI HM3yYCHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKUX BEIIECTB;

® IPUMEHATh OCHOBHBIE OIEpaIlMM MBICIUTENIBHON AESITENbHOCTH — aHallu3 M CUHTES,
cpaBHeHHE, O0O0OOIIEHHE, CHUCTEeMAaTU3allUI0, BBIBICHWE NPUYMHHO-CIIEICTBEHHBIX
CBA3€M — JUId M3Yy4YEHMsS] CBOMCTB BELECTB M XMMMUYECKHUX DPEAKIUM, €CTECTBEHHO-
HayyHbl€ METOJbl [O3HAHUS — HaONIOJIEHUWEe, W3MEPEHUEe, MOJEINPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBII).



TEMATHYECKOE IINTAHUPOBAHHME
8 KJIACC

Ne

HaumeHoBaHue pa3jiesioB u

KoanuecTBo 4acoB

KoHnTpoJubHbie

IIpakTH4eckue

JaekTpoHHbIe (HU(pPOBbHIE)

n/n TeM MPOrpaMMBbl Bcero o0pa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Paznea 1. [lepBoHayanbHble XUMHYECKHE TIOHATHS
XuMHS — BaXkHas 00J1aCTh
11 €CTECTBO3HAHUS U 5 ) bubnuoteka [JOK
MIPaKTUYECKON JAESITENbHOCTU https://m.edsoo.ru/7f41837¢
YeJoBeKa
12 BemecTBa 1 xuMuaeckue 15 | bu6mmoreka [IOK
peakiuu https://m.edsoo.ru/7f41837c
Hroro no paszneny 20
Pazjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
)1 Boznyx. Kucnopoa. [lonsitue 6 bu6mmoreka [JOK
00 okcumax https://m.edsoo.ru/7f41837c
29 Bonopoa.Ilonstue o kucnorax 2 | bu6mmoreka [JOK
U COJISIX https://m.edsoo.ru/7f41837¢
’3 Boga. PactBopsl. [lonsitue 06 5 | | bubnuorexa [JOK
OCHOBAHHUSIX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIACChI 1 1 1 bu6mmorekxa [IOK
HEOPraHMYECKUX COECTUHEHHM https://m.edsoo.ru/7f41837¢
Hroro no paszneny 30

Pasznea 3. Ilepuoguueckuii 3axon u [lepuoauyeckas cucrema xumuueckux 3j1emMeHToB /. U. MennesieeBa. CTpoeHue aToMoB.
Xumuueckas cBsizb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHUU



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

[Tepuonuueckuii 3aKOH U

31 [Tepuonuueckas cucrema 7 bu6mmoreka [JOK
' XUMHYECKHX djeMeHToB /I, U. https://m.edsoo.ru/7t41837¢
MenaeneeBa. CtpoeHue aToma
o | e 8
' https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIBHBIE PEAKITUU
HTtoro no pasuen 15 Bubnrorexa LIOK
pasacty https://m.edsoo.ru/7f41837c¢
PesepBHOE Bpems 3 Bubnuorexa LHOK
p P https://m.edsoo.ru/7f41837c¢
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KoJsunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrtpoasnbie | Ipakruueckue (1udpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
Pa3znean 1. BemniecTBO U XUMHUYeCKHE PeaKIIUU
[ToBTOpEeHue u yriayonenue 3HaHUN bubnuoreka [IOK
1.1 5 1
OCHOBHBIX Pa3/IeNioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [JOK
' peaKIuii https://m.edsoo.ru/7f41a636
DNEeKTPONUTHYECKAs JUCCOLUAIIHS. bubnuorexa [JOK
1.3 8 1 1
XUMUYECKUE peaklii B paCTBOPAx https://m.edsoo.ru/7f41a636
Hroro no pazaeny 17
Paznen 2. HemeTa/uibl M HX COeIMHEHUS
)1 OO1m1ast xapaKTepUCTHKa XUMUYECKHX 4 1 bu6nuorexa [IOK
' anemeHToB VIIA-rpymmesl. ["amorens: https://m.edsoo.ru/7f41a636
06
| e 6
' DIENCHTO PyIHBL. &6pa H ee https://m.edsoo.ru/7f41a636
COEJIMHEHUS
06
23| snewertron VAxpymm, Asor, dochopunx | 7 | | bromorerallOK
' PYHHBL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
s Obmas xapellicllzpncmxa X;/I[MI/I‘-ICCKI/IX . 1 , BuGmorexa LOK
) JIEMEHTOB -TpyMIbL. YT u
OTeNE UO by cPol https://m.edsoo.ru/7f{41a636
KPEMHUH ¥ UX COSTMHCHUS



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

Hroro mo pazaemy

25

Paznen 3. MeTaJIbI M MX COeAUHEHUS

3.1 06 i 4 bubmuorexa [JOK
‘ T TronmE MEe? https://m.edsoo.ru/7f41a636
3.2 B i 16 bubmuoreka [IOK
. AXHEHNIINe METAJUIBL U UX COSIUHEHUS bt/ edsoo r/ 7412636
Hroro no pazneny 20
Paspnen 4. Xumus u okpyxaomasi cpeaa
4.1 B 3 bubmmorexa [IOK
. €IIeCTBa U MAaTePUATBI B )KH3HH YEIIOBEKA bt/ edsooru/7E4 12636
Hroro no paszneny 3
p 3 bu6mmorexa [IOK
Cemeeem https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
N KosmuecTBo yacos Nara DJIeKTPOHHbIE HH(POBLIE
) Tema YpoOKa KOHTpOJILHbIe HpaKanec](ne 06pa30BaTeJII>HLIe
n/n Bcero U3yYeHHs
padoThI padoThI pecypchbl
| [Ipenmer xumuu. Pons xumun B | bu6mmorexa [IOK
JKU3HU 4ejIoBeKa. Tea U BelecTsa https://m.edsoo.ru/ff0d210c
) ITonsiTHe 0 METOIaX MO3HAHUS B | bu6mmorexa [IOK
XUMUU https://m.edsoo.ru/ff0d227e
[TpakTuueckas paborta Ne 1 «IIpaBuna
3 paboThI B 1a0OpaTOpUH U IPUEMBL | bubnuorexa [JOK
oOparteHust ¢ 1a00paTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM)
4 Yucteie BemecTBa U cMecu. CIrocoObl | bu6mmoreka [JOK
pasneneHus cMecei https://m.edsoo.ru/ff0d26ca
akTHdeckas padora Ne 2
5 zllfan[eneine 01\126(632171 (}JI\; puMepe 1 Bubmmorexa HOK
N https://m.edsoo.ru/ff0d28c8
OUYMCTKU MOBApEHHOM COJIN)»
6 ATOMBI U MOJIEKYJIBI 1 Bu6miorexa LIOK
https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHE DJIEMEHTBI. 3HAKH 1 bu6mmorexa [IOK
(CUMBOJIBI) XUMHUYECKUX IIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIIOXKHBIE BEIIECTBA 1 bubmorexa [TOK
https://m.edsoo.ru/ff0d2a6¢
bu6mmoreka [IOK
9 ATOMHO-MOJIEKYJISIPHOE YUEHHUE 1

https://m.edsoo.ru/ff0d2d50



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

3aKOH MMOCTOSIHCTBA COCTaBa
BellecTB. XuMuueckas popmyia.

bu6mmoreka [IOK

10
BaneHTHOCTh aTOMOB XUMHUYECKHUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
O .
R
YIp https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 10511 XMMHYECKOTO bu6mmorexa [IOK
3JIEMEHTA B COEIMHEHUU https://m.edsoo.ru/ff0d350c
13 KommaecTBo BemecTBa. Mob. bu6mmoreka [IOK
MonspHas macca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKUE SIBIICHUS. bu6mmoreka [IOK
XuMHYecKasi peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky U yCcaoBUsA NPOTEKaHUS bubnuoreka [IOK
XAMHUYECKUX PEaKUn https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsl MacChl BEUIECTB. bubnnorexa [JOK
XHUMHUUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
B
B
B P . https://m.edsoo.ru/ff0d5708
XUMHUYECKHUX PEeaKITHi
K
18 :;{CC:IE) ?f(?eu I/:H);EII\/I/I: qe::J'II/I;)KeHI/IH bubmmorexa LIOK
peait ! P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, oOMeHa)
M. B. JI — Y4€HBII-
19 SH I/IKJ‘I:I'I:IeOII{/I(Z(;Olz)6qu ZI:;:H bubmmorexa LOK
1 AHCT: Hvl https://m.edsoo.ru/ff0d40c4
cHUCTeMaTu3aIus 3HaHUI
20 Kontponbnas padora Nel mo teme bubmuorexa [JOK

((BCH_ICCTBa U XUMHUYCCKUC PCAKITUN

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
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

Bo3ayx — cMmech razos. CoctaB

bu6mmoreka [IOK

21 K —
BOSHYX8. RACTOPOI = SMEMEHT 1 https://m.edsoo.ru/ff0d448e
npoctoe BemiecTBo. O30H
® o
| e o
POAd (peditt ’ https://m.edsoo.ru/ff0d4614
ropenue). [Tonstue 06 okcumax
C 0
53| naoparoput n npowsmertnocrs bitbnorea LIOK
patop P ' https://m.edsoo.ru/ff0d497a
[Tpumenenue kucaopoa
TernoBoii 3¢ hexkT XuMuIecKoi
24 peaKIuu, MOHSTHE O bu6mmorexa [IOK
TEPMOXUMHYECKOM ypaBHEHHUH, IK30- https://m.edsoo.ru/ff0d4790
U DHIOTEPMUYECKUX PEAKIUIX
T .
55| Sarpesmc acuryre,sncestis oo biorer LIOK
P AR, https://m.edsoo.ru/ff0d4c4a
IPEIOTBPAIICHHS
IT 6ota Ne 3
o | e
- P . https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/Ia, U3YYEHHUE €TO CBOMCTBY
7 Bonopoa — sneMeHT u npocroe bubnnorexa [JOK
BenlecTBo. Haxoxenue B mpupose https://m.edsoo.ru/ff0d4dd0
)3 du3nyeckrue U XMMHUYECKHE CBOMCTBA bu6mmoreka [JOK
Bojopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 ITonsATHE O KMCTOTAX U COJISIX bubmiorexa LOK
OIIATHE © KHETOTAX H €0 https://m.edsoo.ru/ff0d50d2
30 Cnioco0sI TToTydeHust BOAOPO/Ia B bubmuorexa [JOK
naboparopuun https://m.edsoo.ru/ff0d4dd0
31 [Tpaktrueckas padora Ne 4 mo Teme bubmuorexa [JOK



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
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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«[lony4yenue u cobupanue BOAOPOA,
U3YYEHHUE €r0 CBOWCTBY

https://m.edsoo.ru/ff0d4{42

MomnsipHblii 00bEM Ta30B. 3aKOH

bubmuorexa [JOK

2

3 ABoraapo https://m.edsoo.ru/ff0d542e

. Brruncnenus 00bEMa, KOJIMUECTBA Butmorexa LOK
BEIIECTRA Te5a TO CT0 HIBCCTHOMY https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEILLECTBA HWJIK 00BEMY

" Brruucnenust 00bEM0B araO3C()BOn§ Butmorexa LOK

€aKIIM1 Ha OCHOB

YPABHEIHITIO peaiit ° https://m edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIICHUM ra30B

35 du3nyecKue U XUMUYECKHE CBOMCTBA bubmuoreka [JOK
BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanui. [Tonsitue 00 bubmuorexa [JOK
WHJUKATOpax https://m.edsoo.ru/ff0d59¢e2
Boga kak pactBopuTenb.

37 Hacreiiennrsie 1 HeHACHIIIICHHBIE bu6mmoreka [JOK
pacTBOpbl. MaccoBas 70JIs1 BelecTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[IpakTuueckas pabora Ne 5 o teme

33 «IpurorosiieHrE paCTBOPOB C bubnuoreka [IOK
OnpeAcNIEHHON MacCOBOU J10EN https://m.edsoo.ru/ff0d5Seba
PacTBOPEHHOTO BEILIECTBAY

39 KonTtponbHas padora Ne2 o reme bubnuoreka [IOK
«Kucnopox. Bonopox. Bona» https://m.edsoo.ru/ff0d6342

40 OKcuapl: COCTaB, KiIaccuUKaIus, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e

A1 [TonydyeHnne u XuMHYECKHE CBOMCTBA bubmuorexa [JOK

KHUCJIIOTHBIX, OCHOBHBIX H

https://m.edsoo.ru/ff0d664e



https://m.edsoo.ru/ff0d4f42
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aM(OTEpPHBIX OKCHIOB

OcHoBaHusI: cOCTaB, KiIaccuduxams, bubnmoreka [JOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonydyenune u XuMHYECKHE CBOMCTBA bubmuorexa [JOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocraB, kiaccudukanms, bu6mmoreka [JOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [lonyyeHue u XUMHYECKUE CBOMCTBA bubnuoreka [IOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaHue): HOMEHKIATypa,
46 c ocoé ; 0 )e Zf:) e bubmmoreia LIOK
1| bl MIOJYYCHHS, XAMUYCCKH
. yi https://m.edsoo.ru/00ad9474
CBOMCTBa
[TpakTuueckast padota Ne 6. Pemenue
47 HKCIIEPUMEHTAJIbHBIX 337124 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTraHMYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUIN»
I'eneTnueckas CBSI3b MEX
43 acca coDraMIee o bu6mmoreka [IOK
KIJI MH HEOPraHHYECKHUX
. p https://m.edsoo.ru/00ad9a50
COCTMHEHU N
49 O00011eHNEe U CUCTEMATU3ALIS bu6mmorexa [IOK
3HAHHUI https://m.edsoo.ru/00ad9cb2
KoHTtponbHas padora Ne3 o teme
50 "0 P P bubmuorexa [JOK
CHOBHBIE KJIACChl HEOPTAHHMYECKUX
. P https://m.edsoo.ru/00ad9e1a
COCTMHEHU I
[TepBbIe MOMBITKH KJIacCUPUKAITTN
P Qurcan bubmuorexa [JOK
51 XUMHUYECKUX 3JIeMEHTOB. [ToHsiTHE O

Ipynnax CXOJHbIX 3JIEMCHTOB

https://m.edsoo.ru/00ad9ffa
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[lepuoauueckuii 3aKOH U
[Tepuonnueckas cucrema

bu6mmoreka [IOK

52
XHMHYECKHX daeMeHToB JI. U. https://m.edsoo.ru/00ada52c
Meunpgeneena
53 [lepuoapl, rpynibl, HOATPYIIIBI bubmuorexa LIOK
PUOIBL, TPYHIIRL THOMPY https://m.edsoo.ru/00ada52¢
54 Crtpoenue atomoB. COCTaB aTOMHBIX bubnuorexa [JOK
anep. M3otomnbl https://m.edsoo.ru/00ada342
C 0
TPOCHUE JIEKTPOHHBIX O onoquU Butmorexa LOK
55 aTOMOB 3JieMeHTOB [lepuonnyeckoit
https://m.edsoo.ru/00adabbc
cucremsl [[. 1. Menaeneesa
XapakTeprucTuKa XUMHIECKOTO
56 AJIEMEHTA MO €ro MOJIOKEHUIO B bubnuorexa [JOK
[lepuoanueckoii cucreme . U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuonnyeckoro 3aKkoHa
57 JUISl pa3BUTHS HAYKH U NTPAKTUKU. []. bubnnorexka [JOK
W. MenneneeB — y4€Hbll, earor u https://m.edsoo.ru/00ada96e
rpaXKTaHUH
53 DJIEKTPOOTPULIATETLHOCTh aTOMOB bubmuotexa [JOK
XUMHUYECKHUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
59 Honnas xuMuueckas CBsi3b bubmiorexa OK
© corat CBis https://m.edsoo.ru/00adac34
60 KoBanenTHast nomnsipHast XuMH4YECKast bubnuorexa [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHas HenonspHas bubnnorexka [HOK
XUMHUYECKAsA CBA3b https://m.edsoo.ru/00adaab9
62 CTeneHb OKUCTICHUS bu6mmoreka [IOK
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https://m.edsoo.ru/00adae28

63 OKHCIUTEbHO-BOCCTAHOBUTEIHHBIC | bubnmoreka [JOK
peakuuu https://m.edsoo.ru/00adb076
64 Ox ] bu6mmoreka [IOK
HCTHTEII 1 BOCCTAHOBITEH https://m.edsoo.ru/00adb076
s K((j)HTpOJ'IBHaH pa6o;? Ne4 o Teme 1 BuGnorexa LIOK
(L TPOCHHE aToMa. AMMHIHECKad https://m.edsoo.ru/00adb486
CBSI3bY
66 PesepBHblit ypok. O60011eHNE U | bu6mmoreka [IOK
cucTeMAaTU3alusg 3HaHUI https://m.edsoo.ru/00adb33c
67 Pesepsublit ypok. O60011eHNE U | bubnnorexka [JOK
cUCTeMAaTU3alusA 3HaHUI https://m.edsoo.ru/00ad9cb2
68 PesepBHblit ypok. O60011eHNE U | bubnnorexa [HOK
cHCTEMAaTHU3aILMs 3HAHUI https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoaunuecTBO 4acoB

DJIeKTpOHHbIe HU(pPOBbIE

Ne Hara
Tema ypoka KOHTpOJILHbIe HpaKanec](ne 06pa30BaTeJII>HLIe
n/n Bcero H3y4YCHUsS
padoThbI padoTbI pecypcbl
Ilepnonnueckuii 3aK0H.
| [lepuonnueckas cucrema | bubnuotexa [JOK
XHUMHYECKUX dieMeHToB /. 1. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHCHUH
’ . P 1 bubnuotexa [JOK
CBOMCTB XMMHUYECKHX DJICMEHTOB
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NEPUOTIOB
3 Knaccudukanus 1 HoMeHkIaTypa | bubnuorexa [JOK
HEOpPraHMYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Bupl XumMHu4ueckoil CBSA3U U THIIBI bu6mmoreka [JOK
4 ) 1
KPUCTATIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponsHas padora Nel o reme
5 «[ToBTOpEHue n yrnyoaeHue | |
3HAaHWI OCHOBHBIX Pa3/elioB Kypca
8 Knacca»
Krnaccudukanus XuMuueckux bu6mmnoreka [JOK
6 . 1
peakLuil o pa3InyHbIM IIpU3HAKAM https://m.edsoo.ru/00adbcbO
ITonsiTHE O CKOPOCTH XUMHYECKOM
7 n P | bubmuorexa [JOK
eakiuu. [ToHsITHE O TOMOTE€HHBIX U
peartl https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIMIX
IlonsiTHEe 0 XUMHYECKOM
g o | bubmuorexa [JOK
aBHOBecHHU. DAKTOPHI, BIUSIIONINE
P p . B https://m.edsoo.ru/00adc28¢c
Ha CKOPOCTh XUMHUUYECKOW PeaKINu
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" IIOJIOKCHUE XUMHNYECCKOT'O

paBHOBECHS
OKHCTUTENBHO- bubnmoreka [JOK
9
BOCCTaHOBUTEJIBHBIE PEAKLIMH https://m.edsoo.ru/00adcade
Teopust SIEKTPOIUTHICCKON
10 cfo a pC € U ciiadblie BuGmnorexa LIOK
51 narmu. CHIBHBIE U CIIA0BI
A At https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
1 o e VhaBHe ca . bu6mmoreka [IOK
HHEI BHEHUS PEAKIMI
P peartt https://m.eds00.ru/00add448
XHUMHUYECKHUE CBOMCTBA KUCIOT U
12 OCHOBAHHH B CBETE MPEACTaBICHUI bu6mmoreka [IOK
00 JIEKTPOIUTUIECCKOU https://m.edsoo.ru/00add5d8
IHACCOLAAIINN
XHUMHUYECKHUE CBOMCTBA cojell B
13 4 06 bubmuoreka [JOK
CBETE MPEACTABIEHNH O
pe 5 https://m.edsoo.ru/00add8b2
ANEKTPOIUTUICCKON TUCCOITUAITIT
14 I . bubmuorexa [JOK
OHATHE O TUAPOIHU3E CONEH
P https://m.edso0o.ru/00add9d4
s O06001IeHNEe U CUCTEMATU3AIIHS bubnuotexa [JOK
3HaHUHU https://m.edsoo.ru/00addd12
IIpakTryeckast padora Ne 1.
o Ife I pe o Bu6miorexa [OK
«Perrenue rKkcriepuMeHTaIbHBIX
p https://m.edsoo.ru/00addbfa
3a1au»
KonTponbnas padora Ne2 o teme
17 «NEKTPOTUTHYECKAS bubnuotexa [JOK
nucconuanus. XuMHUYECKHE https://m.edsoo.ru/00addecO
pEaKIuu B pacTBOPAX»
18 OO6m1ast XxapaKTeprUCTHUKA rajJoTreHOB. bubmuorexa [JOK
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XUMUYECKUE CBOMCTBA HA IPUMEPE
XJiopa

https://m.edsoo.ru/00addfe2

XnopoBogopon. CosstHast KHCIIOTa,

bubmuorexa [JOK

19 XUMHUYECKHE CBOMCTBA, IMTOJyUCHHUE,
I https://m.edsoo.ru/00ade104
MIPUMEHCHHE
[IpakTrueckas pabora Ne 2 o Teme
20 «IPIO eHue cop OM KHCJIO bubmorexa [IOK
JYYCHHE COJISTHOM KHCJIOTHI,
i . N https://m.edsoo.ru/00ade348
W3Y4YCHHE € CBOMCTBY
BrruncieHus mo ypaBHEHHSIM
)1 e eayp  eomio bu6mmoreka [IOK
XUMHUYCCKUX PEaKIUi, CCIIH OIUH
P https://m.edsoo.ru/00ade488
W3 peareHTOB JIaH B U30BITKE
2 OO6m1ast XxapakTepuCTHKa SJIEMEHTOB bubnuorexa [JOK
VIA-rpynnsl https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIU(DUKALIUN CEPHI.
Haxoxnenue cepel u e€ bubnuorexa [IOK
23 .
COCIMHEHUH B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHWMHYECKHE CBOMCTBA CEPBI
CepoBoa0OpO, CTPOCHHE,
24 o POBOZIOPOL, C1P bubmuorexa [JOK
H3WYECKUE U XUMHYECCKUE
. https://m.edsoo.ru/00ade802
CBOICTBa
Oxcupl cepbl. CepHasi KHCIIOTA,
)5 o g P P bubmuorexa [JOK
H3UYECKUE U XUMHYCCKUE
. https://m.edsoo.ru/00adea28
CBOWCTBa, MPUMEHEHUE
XUMHUYECKUE PEaKIINH, JeKAIIHE B
OCHOBE IMPOMBIIIIJIEHHOTO CItoco0a
P . bubmuorexa [JOK
26 MOJIyYEHUSI CEPHOM KUCIIOTBI.

XUMHUYECKOE 3arpsA3HEHUE
OKpY>KaroIleu cpeibl

https://m.edsoo.ru/00adec8a
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COCAUMHCHUAMU CCPbI

Brlunciienue MaccoBOi 101U

bubmuorexa [JOK

27
BBIXOJa IPOIYKTA PEAKLIMHU https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTepucTHKa SJIEMEHTOB
VA-rpynmsl. A30T,

)% Py bubmuorexa [JOK

acIpocTpaHeHue B IPUPOJIE,
pactipoctp pHpoa https://m.edsoo.ru/00adeeab
(bu3HUYeCcCKre U XUMUYCCKUE
CBOMCTBA
AmMmuak, ero huzndeckue u

29 ¢ . bu6mmoreka [IOK

XHUMHYECKHE CBOMCTBA, IOJIYUYEHUE

i https://m.eds00.ru/00adf004
Y IPUMCHEHUE
IIpakTryeckas padora Ne 3 o Teme

30 1]_‘01 p bu6mmorexa [IOK
«ITonmyuenne aMMuaKa, U3ydeHue

e i https:/m.eds00.ru/00adf180
€ro CBOMCTB»

31 A3OTHas KUCIOTa, €€ (hu3ndecKkue u bu6mmoreka [JOK
XHUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN
aMMOHUS B KAYECTBE MUHEPAILHBIX

0 5 . X P bubmuorexa [JOK

o0pennii. XMMHUUECKOE
yAODP 5 https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH CpPeIbl
COEIUHEHHUSIMH a30Ta
®dochop. Okxenp pochopa (V) u
3 o (%) P ad (b(b pa (V) bubmuorexa [JOK
ocopHasa Kuciora, GU3NIECKUE U
p . https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOWCTBA, MOTyYEHUE
Hcnonb3oBanue gocaToB B
34 KauecTBE MUHEPATbHBIX bu6mmoreka [JOK

ynobpenuii. 3arps3HeHne
MIPUPOTHOM cpenbl hocdaTaMu

https://m.edsoo.ru/00adfc20
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Yrnepon, pacnpocTpaHeHue B

35 e d . bu6mmoreka [IOK
npupoe, Gbu3nIecKue u
pHpoZ g https://m.edsoo.ru/00adfd9c
XUMHAYECKHE CBOICTBA
Oxcunsl yriaepona, ux Gu3nvecKue
A XUMHUYECKHE CBOMCTBA.
36 n . 61e bu6mmoreka [JOK
KOJIOTHYECKHE MPOOJIEMBI,
p https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUIOM yTJepo/ia
(Iv)
37 y . bubmuoreka [JOK
roJIbHast KUCIIOTa U €€ COJIU
https://m.edsoo.ru/00ae006¢
[IpakTuueckas padora Ne 4 o Teme
"[losnydyeHune yrieKuciioro rasa. bubnnorexka [JOK
38
KauecTBenHnas peakius Ha https://m.edsoo.ru/00ae027¢e
kapOoHaT-uoH"
IlepBoHavabHBIE HOHATHA 00
39 0 pa ec eIIecTBax Kak o Bubnmorexa LIOK
TaHUYECKUX B TBAaX Kak
P B https://m.edsoo.ru/00ae054e
COETMHEHUSX yIiIepoia
40 Kpe . bubnuotexa [JOK
MHHH U €T WHEHUS
P s https://m.edsoo.ru/00ae080a
[IpakTuueckas padorta Ne 5.
41 Pemrenne skcnepuMeHTaIBHBIX bubnnoreka [JOK
3a1a4 o reme «Baxkueiimme https://m.edsoo.ru/00ae0bf2
HEMETAIUIBI U UX COETUHEHUS
KonrponsHasg padora Ne3 1o teme
" e P o pe . Bu6miorexa [OK
«Baxkueme HeMeTaJUTBI U UX
https://m.edsoo.ru/00ae0el18
COEIUHEHUS
43 OO01mmas xapakTepucTHKa bubnmoreka [JOK

XHUMHUYCCKUX SJIEMECHTOB —

https://m.edsoo.ru/00ae103e
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MeTayIoB. MeTannnueckast CBsi3b U
MeTaJlJIN4ecKasi KpucTainyeckas
pemérka. Pu3nyecKue CBOMCTBA

METaJIJIOB
N https://m.edsoo.ru/00ael 156
HaIpsDKEHUH METaJlIOB
OO0m1re crocoObI MOTyYSHHS
| e G b
. https://m.edsoo.ru/00ael 156
peaKkIui, €clii OJMH U3 PearcHTOB
COJICPKUT TIPUMECH
46 ITonsATHE O KOPPO3UH METAILIOB bubmorexa HOK
https://m.edsoo.ru/00ael1278
bubnuotexa [JOK
4 Hlemormiste Meramer https://m.edscli).ru/Oanl4b2
43 OKcubl ¥ THAPOKCUIBI HATPUS U bubnuotexa [JOK
KaJust https://m.edsoo.ru/00ae14b2
49 [I{enoyHO3EMENBHBIE METAILIIBI — bubnnoreka [JOK
KaJILLUH 1 MarHui https://m.edsoo.ru/00ae15e8
50 Baxuelinme coenMHEHNS KAJIbIU bubmorexa HOK
https://m.edsoo.ru/00ael5e8
51 O606HvleHI/Ie U CUCTEMAaTH3alUs
3HAHUU
57 JKEcTKOCTh BOMBI U CITOCOOBI €€ bu6mmorexa [IOK
yCTpaHEHUs https://m.edsoo.ru/00ae1886
53 [IpakTrueckas padota Ne 6 o Teme bubmuorexa [JOK

"YKECTKOCTE BOJBI I METOAEI €6

https://m.edsoo.ru/00aelae8
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ycTpaHeHus"

bubmuorexa [JOK
54 AnroMuHUN
https://m.edsoo.ru/00aelc64
AMdoTepHbIE CBOMCTBA OKCHIA U bubmuorexa [JOK
55
TUAPOKCHUIA https://m.edsoo.ru/00aec1c64
bubmuorexa [JOK
56 Kemneso 1
https://m.edsoo.ru/00ae1d86
57 OKcuapl, THAPOKCUABI U COTU bu6mmoreka [JOK
xenesa (I1) u sxenesa (III) https://m.edsoo.ru/00ae35e6
53 O06o001IeHre U cHCTeMaTH3aIus
3HAHUU
[IpakTuueckas padora Ne 7.
59 Pemrenne skcnepuMeHTAIBHBIX bubnnorexa [HOK
3a1a4 o Teme «Baxkueitmme https://m.edsoo.ru/00ae3de8
METaJUTbl U UX COCTUHEHUS
Beruncnenus mo ypaBHEHUSM
XUMHUYECKUX PEAKIUi, €CIIU OJUH
60 U3 pEareHTOoB J1aH B U30BITKE WU bubnnorexka [JOK
COJICPKUT MpUMecH. Beruncnenus https://m.edsoo.ru/00ael1750
MacCOBOM JOJH BBIXOJIa MPOIYKTA
peaxkuuu
61 O06001IeHne U CUCTEMATU3AIIHS
3HAaHUU
KonTponbnas padora Ne4 o teme
62 «BaxuHenme MeTauIbl 1 UX
COCTUHCHHU S
63 BemecTBa u maTepuaisl B bubmuorexa [JOK

HOBCGI[HCBHOﬁ KHU3HHU YCIIOBECKa

https://m.edsoo.ru/00ae3£50
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Xumuaeckoe 3arpsA3HCHUC

bu6mmoreka [IOK

64 OKpYIKaroIen cpeabl ! https://m.edsoo.ru/00ae4270
65 Ponb xumun B periennu | bubmuoreka [IOK
IKOJIOTHYECKUX TPOOIEM https://m.edsoo.ru/00ae4270
66 PezepHblit ypok. O6o01eHue u ! bubmuoreka [IOK
cUcTeMaTu3auus 3HaHUI https://m.edsoo.ru/00ae0d0a
67 PesepBHrlit ypok. O60011eHNE 1 | bu6mmoreka [JOK
CHUCTEMaTHU3aIlis 3HAHUM https://m.edsoo.ru/00adb33c
68 PesepBHrlil ypok. O60011eHNE 1 | bu6mmoreka [IOK
cucTeMaTu3alis 3HaHUH https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I1O 68
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