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INOACHUTEJIbBHAS 3AIINCKA

[IporpaMMa 1Mo XMMHHM Ha YpPOBHE OCHOBHOIO 001Iero oOpa3oBaHUSl COCTaBlieHA HAa OCHOBE
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTEeNbHOW MPOTrPaMMbl OCHOBHOTO
obmero obpaszoBanus, npeactaBieHHbx B PI'OC OO0, a takke Ha OCHOBE (enepabHOU
paboueil mporpaMMbl BOCIIUTAHUS U C YY4ETOM KOHIEMNIMU TPENOoAaBaHus yaeOHOro mpeaMera
«Xumusi» B 00pazoBaTeNbHBIX OpraHu3anusiax Poccuiickoit deaepanum.

[Tporpamma o XuMuu Aa€T MPEACTaBICHUE O IENAX, O0IIel cTpaTerui 00yueHus!, BOCIIUTAHUS
U pa3BUTHs OOyYarOMIMXCSl CPEACTBAMU Y4eOHOrO TpeAMEeTa, YCTaHABIMBAET 00s3aTelIbHOE
NPEAMETHOE  COJEpkKaHue, IMPEeNyCMATpUBAET pacHpeleseHue ero Io Kijaccam H
CTPYKTYpUPOBAaHHUE IO pa3zesiaM U TEMaM IIPOrpaMMBbI I10 XUMUU, OIIPEENSIET KOJIMUECTBEHHBIE
U KA4eCTBEHHBIC XapaKTEPUCTUKHU COJEpHKAHUSA, PEKOMEHIYEMYIO IIOCIEI0BATEIbHOCTD
U3YYCHUS XHUMHH C YIETOM MEXKIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH y4eOHOTO
polecca, BO3PacTHBIX OCOOCHHOCTEHN 00yJaroIMXCsl, ONpeIesieT BO3MOKHOCTH MpeAMeTa AJis
peanu3anuy TpeOOBaHUN K pe3yIbTaTaM OCBOCHHUSI OCHOBHON 00pa3oBaTEeIbHON MPOTPaMMBbI Ha
YpOBHE OCHOBHOT'O 00111eT0 00pa3oBaHus, a Tak:Kke TPeOOBAHUI K pe3ylbTaTaM 00yueHHUsS] XUMUHU
Ha YpOBHE Ieled Uu3ydyeHHs I[peIMeTa M OCHOBHBIX BMJIOB Y4eOHO-TIO3HABAaTEJIbHOU
JEeSTEIIbHOCTH 00YYaroIIerocs o OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHUE XUMHH CIIY’)KUT OCHOBOW Uisi (DOPMHPOBAHUS MHPOBO33PEHHUSI OOYYAIOIIETOCS, €To
MPEJICTaBICHUI O MaTEPHAILHOM €IMHCTBE MHUPA, BAXXHYIO POJIb UTPAIOT (DOPMHUPYEMbIE XUMHEH
NPECTABICHUS O B3aMMOINIPEBPALICHUSAX SHEPTHH U 00 SBOJIIOLMH BEUIECTB B IPUPOJIE, O MyTAX
pelieHuss TI00albHBIX MPOOJIEeM YCTOMYMBOIO pa3BUTHS 4YEJIOBEYECTBA — CHIPHEBOM,
HHEPTEeTUYECKOM, TUILEBON U IKOJIOTUIECKON 0€301acHOCTH, MPOOIIEM 3ApaBOOXPAHEHUSI.
N3yuenue xumunu:

CIOCOOCTBYET peaju3aluy BO3MOKHOCTEH JUIsi caMOpa3BUTUS U (OPMHUPOBAHUSA KYJIbTYpPbI
JUYHOCTH, €€ o01el U (PyHKIIMOHATLHON T'PaMOTHOCTH;

BHOCUT BKJIaJ B (POPMHUpPOBAaHUE MBIIIJICHUS U TBOPUYECKHUX CHOCOOHOCTEH oOydaromuxcs,
HAaBBIKOB HMX  CAMOCTOSITENIbHOM  y4eOHON  /NeATeNbHOCTH, OKCIEPUMEHTAIbHBIX U
UCCJIEIOBATEIbCKUX YMEHUH, HEOOXOAMMBIX KaKk B IIOBCEJHEBHON JKHM3HM, Tak U B
npodeccuoHaIbHOMN J1eSTeTbHOCTH;

3HAKOMMT CO cTIeln(HUKON HAyYHOTO MBIIIJIEHUS, 3aKJIa/1bIBA€T OCHOBBI LIEJIOCTHOTO B3IJIAa HA
€AMHCTBO TPUPOJBI U YENOBEKa, SBISIETCS OTBETCTBEHHBIM JTanmoM B (OPMUPOBAHUU
€CTECTBEHHO-HAyYHOU I'PaMOTHOCTH O0yYaroIINXCs;

crocoOCTBYyeT (POPMUPOBAHMIO [IEHHOCTHOIO OTHOLIEHHUSI K €CTECTBEHHO-HAYYHbIM 3HAHUM, K
IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJOIMYECKOE 00pa30oBaHUE 00Yy4arOIINUXCS.
JlanHple HampaBieHHS B OOyYEeHHMM XUMHH OOECHEYMBAIOTCS CHEHU(UKON COAepKaHUS
y4eOHOro mpeaMeTa, KOTOPBIM SIBISIETCS MENaroru4eckd aJalnTHPOBAHHBIM OTpPaXKEHHEM
0a30B0il HayKH XMMHHU Ha ONPEACIEHHOM dTarne e€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOro oOmIero oOpa3oBaHUS OPUEHTUPOBAH Ha OCBOEHHUE
00y4JarIIMMUCS CUCTEMBI TIEPBOHAYANIBHBIX MOHATHI XUMHUU, OCHOB HEOPTAaHUUYECKON XUMUU U
HEKOTOPBIX OTJEIBHBIX 3HAUNMBIX TIOHATHH OPTaHUYECKOU XUMUHU.

CrpykTypa coaepxKaHus IPOrpaMMBbl 110 XUMHUHU c(hOpMUpPOBaHA HA OCHOBE CHCTEMHOT'0 ITOIX0/1a
K e€ nzyuenuto. CopepxaHue CKIaJbIBAETCS U3 CUCTEMBbI MOHATUNA O XUMUYECKOM DJIEMEHTE U
BEIIECTBE W CHUCTEMBl MOHATHH O XUMHUYECKOM peakunu. OOe 3TH CHCTEMBl CTPYKTYpPHO
OpraHU30BaHbI 110 MPUHIIUITY TIOCIEI0BATENBHOIO PA3BUTHSI 3HAHUN HA OCHOBE TEOPETUUECKUX
IIPEJICTaBICHUM Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YY€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa J[. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XMWY,

— YUYEHHS O CTPOCHUH aToMa U XUMUYECKON CBS3H;

— MPECTaBICHUH 00 NEKTPOITUTHIYECKOI TUCCOIMALINY BEIIECTB B PACTBOPAX.



Teopernueckne 3HaHUSA pPAcCMATPUBAIOTCA HAa OCHOBE SMIMPHYECKH TOJNYYEHHBIX H
OCMBICIICHHBIX (DaKTOB, PAa3BHBAIOTCS IIOCIEAOBATEIBHO OT OJHOTO YPOBHA K JpPyromy,
BBIMOJHAS (QYHKIUU OOBSCHEHUS W MPOTHO3MPOBAHUS CBOMCTB, CTPOCHUS M BO3MOKHOCTEH
IIPAKTUYECKOI0 IPUMEHEHNUS U TIOJIYyYEHHS U3yYaeMbIX BEIIECTB.

OcBoeHue NporpaMMBbl IO XUMUHU CIIOCOOCTBYET (POPMUPOBAHHUIO IPECTABICHUS O XUMUYECKOM
COCTABJISIOLIEH HAay4HOM KapTHUHBI MHUpPA B JIOTUKE €€ CHUCTEMHON IPUPOJbI, LIEHHOCTHOIO
OTHOLLEHHUS K HAyYHOMY 3HAHHUIO U METO/AaM II03HaHUs B HayKe. M3yueHne XUMUM IPOUCXOIUT
C MPHBJICYCHUEM 3HAHUU M3 paHee M3YYCHHBIX YUEOHBIX MpeameToB: «OKpyKaloUui Mup»,
«buonorus. 5-7 knacce» u «Pu3mnka. 7 Ki1ace.

[lpy WM3y4eHUW XMMHUHU TPOUCXOTUT (OPMHPOBAHWE 3HAHWUN OCHOB XMMHYECKOH HAyKH Kak
00J1acTH COBPEMEHHOI'0 €CTECTBO3HAHMUSI, TPAKTUYECKON EATEIHHOCTH YeJI0BeKa M KaK OJHOIO
U3 KOMIIOHEHTOB MHPOBOH KyJbTYphI. 3a/iaya y4eOHOTO MpeaAMeTa COCTOUT B (POPMUPOBAHUH
CUCTEMbl XUMHUYECKUX 3HAHUNA — BaKHEMIIUX ()aKTOB, MOHATUH, 3aKOHOB U TEOPETHUECKUX
MOJIOKEHHUH, JOCTYMHBIX OO0OOIIEHHH MHUPOBO33PEHYECKOTO XapakTepa, s3blka HayKH, B
MPHUOOIIEHNU K HAYYHBIM METOJIaM MO3HAHUS MPHU U3YYEHUH BEIIECTB M XUMUYECKUX PEaAKIIHiA,
B (opMupOBaHMHM ¥ pa3BUTUU MO3HABATEIBHBIX YMEHWH W WX NPUMEHEHUH B Y4eOHO-
MO3HABATEJILHON U yueOHO-UCCIIEIOBATEIbCKOM AeSITeTbHOCTH, OCBOCHUH MPaBUJI 0€30MacHOTO
oOpallieHus ¢ BEIIeCTBaMHU B ITOBCEIHEBHOM JKU3HH.

[Ipy wu3y4eHHMH XUMHUH Ha YpOBHE OCHOBHOrO o00miero oOpa3oBaHHS Ba)KHOE 3HAUYCHUE
IPUOOPETHN TaKUEe LIETH, KaK:

— (QopMuUpOBaHHWE HHTEIEKTYaIIbHO pPa3BUTOM JWYHOCTH, T'OTOBOM K CamMo00pa3oBaHUIO,
COTPYAHUYECTBY, CAMOCTOSATEIBHOMY TPHUHITHIO PEIICHH, CIIOCOOHOH amanTHpOBaThCS K
OBICTPO MEHSIOIIMUMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTb OOYYCHHsST Ha CHCTEMAaTH4YeCKOe MPHOOIIEHHE OO0yJarmuxes K
CaMOCTOSITEJIbHOW  TO3HABATEJIbHOW  JACSATENBHOCTH, HAyYHBIM  METOJaM  IO3HaHWI,
(GOpMHUPYIOITUM MOTHBAIIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

— o0ecrieueHHe YCIIOBHH, CIIOCOOCTBYIOIIMX MPUOOPETEHHIO OOYYarOIMMHCS — OIbITa
pa3HoO0pa3HON JEesATENbHOCTH, MO3HAHUS U CaMOIO3HAHHUS, KIIOYEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE JUIsl pa3IMYHbIX BUJOB JAEATEIbHOCTH;

— ¢opmupoBanue o01Iel QYyHKIIMOHATBHON U €CTECTBEHHO-HAyYHOU I'PaMOTHOCTH, B TOM YHCIIE
YMEHUH OOBSACHATh U OLICHMBATH SIBICHHUS OKPY)KAIOLIET0 MHUpA, UCHOJb3Yys 3HAHUS U OIBIT,
MOJIyUYEHHBIE MPU U3YYECHUU XMUMHH, PUMEHATh UX IPU PELIEHUH NPoOJIeM B MOBCEIHEBHOU
JKU3HU U TPYJIOBOU IEATEIBHOCTH;

— (¢opMmupoBaHrue y OOyYarOIUXCsl T'YMaHUCTUYECKUX OTHOIIEHWM, MOHHUMAaHUS II€HHOCTH
XUMHUYECKUX 3HAHMH JJIs1 BBIPAOOTKU KOJOTMUYECKH 11€71€CO00pa3HOro MOBEACHHS B OBITY U
TPYAOBOM NEATENBLHOCTH B LENIAX COXPAHEHUS CBOETO 3J0POBbA W OKPYKAIOWIEH MPUPOTHON
Cpelbl;

— pa3BUTHE MOTHBAIMHM K 00YYEHHIO, CTOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHHUIO Ha
OCHOBE YCBOEHHUS OOIIEYETIOBEYECKHX IIEHHOCTeH, TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY
npoduis U HaNpaBICHHOCTH JajbHeero o0yuyeHus.

OOmee 4yMciIO 4acoB, OTBENEHHBIX S WM3YYEHUS XMMHUHM Ha YPOBHE OCHOBHOT'O OOIIETo
oOpa3oBanwus, cocTaBisger 136 gacos: B 8 kacce — 68 "acoB (2 Jaca B Hesleno), B 9 kinacce — 68
qacoB (2 yaca B HEZIEIIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHavabHBIE XMMHYECKHE TOHATHS

[Tpenmer xumuu. Poiab XMMHUM B )KM3HU 4YeJlOBeKa. XUMHS B CUCTEME HayK. Tena u BelecTsa.
@duznyeckue CBOMCTBA BELIECTB. ArperaTHoe cocTossHue BemiecTB. lloHstue o Mmertonax
NO3HaHUA B XuMHUH. Yuctele BeniectBa U cMecH. CriocoObl pa3iesieHus: cMecei.

ATOMBI U MOJIEKYJIBl. XUMHUECKHE 3JIeMEHTBI. CUMBOJIBI XUMHUYECKHUX 3J1eMEHTOB. IIpocThie u
CJIOHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumnueckass popmyna. BageHTHOCTP aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH IOCTOSIHCTBA
cocraBa BemlecTB. OTHocuTenbHas aToMmHas Macca. OTHOCUTENIbHas MOJIEKYJspHas Macca.
MaccoBas 105151 XMMHUYECKOTO 3JIEMEHTA B COCIMHEHUU.

KomunyectBo BemecrBa. Monbs. MomnspHas macca. B3auMOCBsI3b KOJIMYECTBA, MAcChl U 4HCIIA
CTPYKTYpPHBIX eIMHUI] BeulecTBa. Pacyérel mo GpopMynamMm XUMHUECKUX COCAMHEHUI.
duznyeckue 1 XUMUYECKHE ABJICHUS. XUMHUECKas peakus U e€ MpU3HaKku. 3aKOH COXpaHEHUs
Macchl BelecTB. XuMuieckue ypasHeHus. Kiaccudukanus XuMUUECKUX peakiui (CoOeAMHEHUs,
pa3liokKeHUs1, 3aMEILIEHUsI, 0OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW IIOCYIOH, MpaBwiaMu pabOThl B J1abopaTopud U TNpHEMaAMHU
oOpalieHus ¢ J1abopaTopHbIM 00OpYyIOBaHHEM, M3yYEHHE M ONUCAHHE (U3UYECKUX CBOMCTB
00pa3IoB HEOPTraHWYECKUX BEILIECTB, HAOI0/IeHNEe (PU3nUecKuX (IJIaBJICHUE BOCKA, TasTHUE JIbA,
pacTupaHue caxapa B CTYIKE, KUIIEHHE U KOHJIEHCALlUs BOJIbl) U XMMHUYECKUX (FOPEHUE CBEYH,
NPOKAJIMBAaHUE METHON MPOBOJIOKH, B3aUMOJICHCTBHE Mella C KUCIIOTOH) SIBJICHUI, HAOII0IeHNEe
U ONUCaHME I[PU3HAKOB IMPOTEKaHWsl XUMHMUYECKUX peakiuid (pas3jiokeHue caxapa,
B3aMMOJICHCTBHE CEPHOI KUCIIOTHI C XJIOPUIOM Oapusi, pasnoxenue ruapokcuaa meau (1) mpu
HarpeBaHuu, B3auMojeHcTBHE jkene3a ¢ pacTtBopoMm coinu menu (ll), m3ydenume cnocoOoB
paszieNieHus cMeced: ¢ IMOMOULIbI0 MarHuTa, (QUIbTPOBaHWE, BBINAPUBAHUE, IUCTUILIALUA,
xpomarorpadus, NpOBEIEHUE OYHMCTKA IOBApEHHON conM, HaOJII0JeHWE M ONHCAaHUe
pe3yNbTaToOB MPOBEACHUS ONBITA, WUTIOCTPUPYIOIIErO 3aKOH COXPAHEHHUS MAaccChl, CO3/IaHUE
MoJiesielt MOJIEKYI (I1apOCTEP KHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Bo3znyx — cmech razos. CocraB Bo3ayxa. Kucmopong — 31€eMEHT M IPOCTOE BEIIECTBO.
Haxoxaenue kucioposaa B npupoje, pu3ndeckue 1 XuMUYeCKUe CBOMCTBA (PEeaKIMK TOPEHus).
Oxcuppl. Ilpumenenue kuciopoaa. CrocoObl MOMyYyeHHsS KHUCIOpPOAAa B J1abopaTopuu |
npoMebinieHHOCTH. KpyroBopot kuciopona B npuposae. O30H — auioTponHasi MOoAU(pUKAIs
KHCIIOpOJa.

TeruioBoit 3 dexT XUMHUYECKOW peakuuu, TEPMOXMMHUYECKHE YpaBHEHHUS, 0JK30- U
OHAOTEPMUYECKUE peakuu. TOIUMBO: yrosb M MeTaH. 3arpsi3HEHUE BO31yXa, YCUJICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — snemenT u npocroe BemecTBo. Haxoxxaenue Bogopoaa B mpupoje, Gpuzndeckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE, CIIOCOOBI oayueHus. KucioTsl u comu.

MonsipHblii 00bEM ra3oB. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cBoWcTBa BoAbl. Boma kak pactBoputrens. PactBopel. HacelmeHHblE H
HEHACBILICHHBIE PACTBOPHI. PacTBOpMMOCTh BelIECTB B BoAe. MaccoBas 10l BEILECTBA B
pactBope. XUMHUYECKHE CBOMCTBA BOJbl. OCHOBaHHUsA. Poslb pacTBOPOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopor Bozbl B mpupoje. 3arpsi3HeHHe NpUpoIHBIX BoA. OXpaHa M OYMCTKA
MPUPOJIHBIX BOJ.

Knaccugukanus Heopranmdeckux coeauHenuil. Oxcuapl. Kiaccudpukanuss  OKCHIIOB:
conmeoOpa3yomue  (OCHOBHBbIE,  KHCIOTHblE, aM(OTepHbIE) M  HECcoJeoOpasyrouue.
HomeHnknarypa okcunos. Gusndeckue U XMMUYECKUE CBOMCTBA OKCUIOB. 11oiyueHre OKCuaoB.



OcHoBanus. Krnaccudukanus OCHOBaHMM: MIENOYM M HEPACTBOPUMBIC  OCHOBAHUS.
Homenkiiarypa ocHoBanui. ®PU3MYECKHME M XHUMHUYECKHE CBOWCTBAa OCHOBaHuM. [lomydeHue
OCHOBaHUH.

Kucnorsl. Knaccudpukanus kucnor. Homenkiatypa kucinor. Pu3M4ecKue W XUMHUYECKHE
cBorcTBa KUCNOT. Pax akruBHocTn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Conu. Homenknarypa coneil. @usnuecknue u XuMudeckue cBorictsa coiieil. [lonyuenue conel.
I'eneTnueckas CBA3b MEXKy KJIACCAMH HEOPTAHUYECKUX COCIUHEHUMN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeJelIeHHe COJIEp)KaHUsd KHUCIOpoAa B BO3AyXe, IOIydeHHue, coOupaHue,
pacrio3HaBaHWE M HM3YYCHHUE CBOICTB KHCIIOpOJa, HAONIOJEHUE B3aWMOJICHCTBHS BEILECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHUS U MPEKpallleHUs] TopeHus (moxapa), 03HaKOMJICHHE ¢
o0pa3laMu OKCHIOB U ONKMCAHHWE HX CBOWCTB, MOJY4YE€HHE, COOHMpaHHE, paclo3HaBaHHE H
U3ydeHHE CBOMCTB Bojoponaa (ropeHme), B3ammojencTBue Bomopoxa ¢ oxkcuaom meau (I1)
(BO3MO>KHO HCTOJIb30BaHUE BUJIEOMATEPHAIIOB), HAOIIOIEHHE 00Pa3I[OB BEIIECTB KOJIMUYECTBOM
1 Monb, uccrnegoBaHne 0COOEHHOCTEN PACTBOPEHUS BEIECTB C Pa3jIMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OIPEAEIEHHOM MAacCOBOM JOJEH pacTBOPEHHOIO BEILECTBA,
B3aMMOJICICTBHE BOJbI C MeTaUlaMHM (HaTpUeM U KajiblleM) (BO3MOXKHO HCIIOJNIb30BAHHE
BUJICOMATEPHUAIIOB), UCCIIEIOBAaHUE O0pa3l0B HEOPraHUUYECKUX BEILECTB Pa3IMYHBIX KJIACCOB,
HAOIO/IEHUE M3MEHEHHSI OKPACKU WMHAMKATOPOB B PACTBOpAX KHUCIOT WM IIEIOYEH, U3y4EHUE
B3aumoeiictBus okcuaa meaud (I1) ¢ pacTBopom cepHOM KHCIOTBI, KHUCIOT C METa/UIaMH,
peakuMii HeWTpaau3aluy, IOJIyYEeHHE HEpPaCTBOPUMBIX OCHOBAHHWI, BBITECHEHHUE OJHOIO
MeTaJljia APYTUM U3 pacTBOpa COJIH, pELIEHUE IKCIIEPUMEHTAIbHBIX 33/1a4 110 TeMe «BaxHeilmne
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Hepuoauveckuii 3axkoH u Ilepuogmueckass cucrema xuMudeckux 3viemenros J[. H.
MemnaeieeBa. Crtpoenue aTOMOB. XumMuueckas CBA3b. OKHCJINTEIBLHO-
BOCCTAHOBHTE/IbHbIE PeaKIMH

[lepBble MOMBITKU KJIAcCU(PUKAIMA XUMUYECKUX AJIeMEHTOB. [IoHSATHE O Tpymmax CXOIHBIX
AIIEMEHTOB (IIEJIOYHBIE U IIEJIOYHO3EMEIbHbIE METaUIbl, TallOT€Hbl, WHEPTHBIE Tas3bl).
DJeMeHTHI, KOTOpble 00pa3yIoT aM(OoTepHbIE OKCUIBI M THAPOKCU/IBI.

Ilepnonnueckuit 3akoH. [lepnoanueckas cucrema xuMudeckux ieMeHToB 1. M. Menneneesa.
KopoTtkonepuoanass u quHHONepuoaHas ¢opmel llepuoanueckoil CUCTEMBI XUMHUYECKUX
anemeHToB /. 1. Menneneesa. [lepuons! u rpynmsl. U3HYECKH CMBIC OPSAKOBOIO HOMEDA,
HOMEPOB MepUoa U TPYIIbl AIE€MEHTA.

Crpoenue aromoB. CocraB aromMHbIX saep. M3oromsl. OnexkTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
obOomnouek atoMoB TepBbIXx 20 xumuueckux snemeHToB Ilepuoamueckoit cucremsr [[. .
MenpeneeBa. XapakTepUCTUKa XUMUYECKOTO AJIEMEHTA IO ero nosoxeHuto B Ilepuonnueckoit
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUsl pajuyca aTOMOB XUMHYECKHMX 3JEMEHTOB, METAINIMYECKUX U
HEMETaJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3unauenue Ilepuoanueckoro 3akoHa u [leprnoanueckoil cUCTEMBbl XUMHUYECKUX 3JIE€MEHTOB IS
pa3BUTHA HayKu U npakTuku. [[. . MenneneeB — yd€HbIN U TpaXkJaHUH.

Xumudeckasi cBsi3b. KoBasieHTHast (TIOJIIpHAs ¥ HETOJSPHAs) CBsI3b. DIEKTPOOTPHUIIATETHHOCTD
XUMUYECKUX AJ1eMeHTOB. VIOHHas CBS3b.

Crenenp oxucienus. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE peakiuu. [Ipolecchl okucaeHUs U
BOCCTAHOBJIEHMsI. OKHCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumMenm:

u3yueHre o0pa3lloB BEIIECTB METAJUIOB U HEMETAJJIOB, B3aUMOJICHCTBHE THAPOKCHIA LIMHKA C
pacTBOpamMHM KHCJIOT Y LIEJIOYel, MPOBEIEHUE OIbITOB, WJUIIOCTPUPYIOUIUX TPUMEPHI
OKHUCJIUTEITbHO-BOCCTAHOBUTENBHBIX PEAKIUil (TOPEHUE, PEAKIIUU PA3II0KEHUS, COSTUHEHHS ).
Meostcnpeomemmnuwie ceasu



Peanu3zanust MEXIPEIMETHBIX CBSI3EH MPU M3YYEHUU XUMHUH B 8 KJIaCCE OCYIIECTBISICTCS Yepes
UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITUN, TaK M TOHSATHM, SIBJISIOLIMXCS
CHCTEMHBIMH JIJISl OT/ICTBHBIX MPEJMETOB €CTECTBEHHO-HAYYHOT'O IIHKJIA.

OO01Me eCTeCTBCHHO-HAyYHbIC MOHATHSA: HaydyHbId (DAaKT, THIOTE3a, TEOpPHUs, 3aKOH, aHAJIM3,
CHHTE3, Kiaccu(uKanus, MEePHOAMYHOCTh, HAOIIOJCHHUE, DKCIICPUMEHT, MOCIUPOBAHHE,
U3MEpEHHUE, MOJICIIb, SIBIICHUE.

®dwusmuka: MaTepus, aroM, OSJCKTPOH, TMPOTOH, HEHUTPOH, WOH, HYKIUJ, W30TOIIbI,
palMOaKTUBHOCTh, MOJICKYJIA, DJICKTPHUUYCCKUI 3apsiji, BELIECTBO, TEJIO, 00BEM, arperaTHOE
COCTOSIHME BEIECTBA, Ta3, (PU3MYECKHE BEIMYUHBI, CIUHHIIBI M3MEPEHHS, KOCMOC, TUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdepa, MUHEPATbI, TOPHBIE TOPOJIbI, MOJE3HBIE HCKOMAEMEbIE,
TOILJIMBO, BOJTHBIC PECYPCHI.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

JINMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOSCHUS IPOTPAMMBbI OCHOBHOT'O OOIIET0 00pa30BaHMS JOCTUTAFOTCS
B X0/ie OOy4eHUSI XUMUU B €IMHCTBE Y4eOHOI U BOCIIUTATEILHOMN e TEIILHOCTH B COOTBETCTBUH
C TpaauIIUOHHBIMHU pOCCI/If/'ICKI/IMI/I COOMOKYJIbTYPHBIMHA 151 AYXOBHO-HPaBCTBCHHBIMHU
[EHHOCTSAMHU, MPUHATHIMH B OOIIECTBE MpaBWJIaMU U HOPMaMu MOBEIEHHUS U CIHOCOOCTBYIOT
MpoIIeccaM CaMOIIO3HAHUS, CAMOPA3BUTHUS U COITMAIM3AIIMN 00YJarOIIUXCSl.

JIn4HOCTHBIE PEe3yabTAThl OTPAXKAIOT TOTOBHOCTH O0YUAIOUINXCS PYKOBOJCTBOBATHCS CHCTEMOM
ITIO3UTHUBHBIX IICHHOCTHBIX OpI/IeHTaLII/Iﬁ H paCIMpPCHHUC OIbITa ACATCIIBHOCTHU HA eé OCHOBE, B TOM
YHUCJIE B YACTH:

1) maTpuoTHYECKOro BOCIUTAHMSA:

LEHHOCTHOTO OTHOIIEHUS! K OTEYECTBEHHOMY KYJIbTYPHOMY, HUCTOPUYECKOMY U HAYYHOMY
HacCJICAUKO, ITOHHUMAaHHA 3HAUYCHUA XUMHAYECKOU HAayKH B JXW3HHU COBPEMCHHOI'O 06H1€CTBa,
CIIOCOOHOCTH BJIaJIeTh JOCTOBEPHOI MHGpOpPMAIUEl O MepeloBhIX JOCTHKEHUSIX U OTKPBITHIX
MHUPOBON M OTE€YECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTU B HAayUHBIX 3HAHUSAX 00 yCTpOWCTBE
Mupa 1 o0IIIecTBa;

2) rpaskIaHCKOT0 BOCTIMTAHUS:

MIPEACTABICHUS O COIIMATBHBIX HOPMaxX M IpaBuiIaX MEXJIMYHOCTHBIX OTHOIIEHUH B KOJIJIEKTHBE,
KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO TOJIE3HOW, y4eOHOHMCCIIEI0BATEIbCKOM,
TBOPUYECKON W JPYrMX BHJAAX JESATEIHOCTH, TOTOBHOCTH K pPa3HOOOPa3HOM COBMECTHOM
ACATCIIBHOCTH IIPH BBIITOJIHCHUN y‘le6HI>IX, II0O3HABAaTCJIbHBIX 3a1a4, BBIIIOJJHEHUHN XUMHNYCCKUX
OKCIIEPUMEHTOB, CO3/IaHUU Y4YEOHBIX TMPOEKTOB, CTPEMJICHHS K B3aUMONOHMMAHUIO U
B3aMMOTIOMOIIIA B TPOIECCE 3TOM Y4eOHOW JesATEeTHbHOCTH, TOTOBHOCTH OIICHMBATh CBOE
MOBEJCHUE U TIOCTYNKH CBOUX TOBApHINEH C IMO3UIIMM HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4E€TOM OCO3HAHUS MTOCJIEICTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS

MHPOBO33PEHUYECKHE TPEICTABICHUS O BEIIECTBE W XUMHUUYECKOW PEAKIMH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U COCTABIISIIOIINE OCHOBY JUIsl IOHUMAHUS CYIIIHOCTH
Hay‘-IHOI\/II KapTUHBI MHpa, MPCACTABICHUA 06 OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHUA IMPUPOBI,
B3aUMOCBS3SIX 4YEJIOBEKa C TMPUPOJHOM CpeAod, O PpOJM XHUMHM B T[O3HAHUM ITUX
3aKOHOMEPHOCTEH;

MO3HABaTEJIbHbIE MOTHUBBI, HANpABICHHbIE HAa TIOJYYEHHE HOBBIX 3HAHUW 110 XHUMHH,
HEOOXOAUMBIE ISl OOBSCHEHWS HaOIIOJAaeMBIX TIPOILIECCOB W SIBJICHWH, MO3HABaTEILHOM,
UH(POPMALIMOHHOM U YUTATENIbCKOM KYJIbTYphl, B TOM YHCJIE HABBIKOB CAMOCTOSITEIbHON paboThI



C y4eOHBIMM TEKCTaMH, CIPABOYHOM JINTEPaTypOH, JOCTYIHBIMH TEXHUYECKHMMHU CPEICTBAMU
UH(POPMALIMOHHBIX TEXHOJIOTHUI;

uHTepeC K OOY4YEeHHMIO U I03HAHMIO, JI0003HATENbHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
camM000pa30BaHMIO, MPOEKTHONW M MCCIIE0BATENbCKOM eATEFHOCTH, K OCO3HAHHOMY BBIOOpY
HaMpaBJIEHHOCTU U YPOBHsI 00yu€HUs B JaJIbHEHIIeM;

4) ¢popMHUPOBAHHS KYJIbTYPHI 3/10POBbSI:

OCO3HAHHE LICHHOCTH XU3HHU, OTBETCTBEHHOI'O OTHOILEHUS K CBOEMY 3/I0POBBIO, YCTAHOBKHU Ha
30pOBBI  00pa3 JKW3HU, OCO3HAHWE TOCIEICTBHM M HENPUATHE BPEIHBIX TPHUBBIYEK
(ymoTpeOaeHus: ajaKoroJisg, HapKOTUKOB, KYpPEHHs), HEOOXOIUMOCTH COOJIOJICHUS TPaBHII
0€30IacCHOCTH MTpHU OOPALICHUN C XUMHUECKUMH BELIECTBAMU B OBITY U PEabHOM KU3HHU;

5) TPy10BOr0 BOCIIMTAHMS:

MHTEpEC K MPAKTHUYECKOMY U3YUEHUIO Mpodeccuil u Tpyaa pa3IudHOro poja, yBaXKEHHUE K TPYILY
U pe3ysbTaTaM TPYIOBOM JEATECIBHOCTH, B TOM YHCJIE HAa OCHOBE NPUMEHEHMS INPEAMETHBIX
3HAHUM 10 XUMHH, OCO3HAHHBIA BBIOOp MHIMBUIYAJbHOM TPAEKTOPUHU IPOJIOJIKEHUS
o0pa3oBaHus ¢ Y4ETOM JIMYHOCTHBIX HMHTEPECOB M CHOCOOHOCTH K XMMHH, OOLIECTBEHHBIX
MHTEPECOB W MOTPEOHOCTEH, YCHEemIHOW MpPOPEeCCHOHATBHON IESITEIbHOCTH W Pa3BUTHS
HEOOXO/MMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHCS B PO ECCUOHAILHON Cpesie;

6) IKOJIOrH4€eCKOr0 BOCTUTAHUS

9KOJIOTMYECKH 11€71€c000pa3HOe OTHOLIEHHE K IPUPO/IE KaK HCTOYHUKY KHU3HHU Ha 3eMile, OCHOBE
e CyIecTBOBaHUS, IMOHMMaHUE IIEHHOCTH 3I0pOBOro M Oe3omacHoro oOpas3a >KU3HH,
OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY (PH3MUECKOMY M MCHUXHYECKOMY 3/10pPOBBIO,
0CO3HAHME [IEHHOCTH COOJIOJICHHS TIPAaBMII O€30IIaCHOTO IMOBEICHUS MPHU paboTe C BEIIECTBAMH,
a TAK)KE B CUTYaLUAX, YTPOXKAIOIINX 370POBbIO U KU3HU JIFOACH;

CIIOCOOHOCTH NPUMEHATh 3HAHHUSA, MOJydyaeMble NPU MU3YUYEHUU XMMHUHU, JJI pELIEeHUs 3ajad,
CBSA3aHHBIX C OKPY)KAIOIIEH INPUPOJHON CPENOM, AJIA IOBBIILIEHUS YPOBHS JKOJOTMYECKOU
KYJIbTYpPbI, OCO3HAHUS TJI00ATBHOIO XapaKTepa 3KOJOTHYECKUX MPoOieM U MyTell UX pelieHus
IIOCPEACTBOM METO/I0B XUMUH, SKOJIOTHUECKOTO MBIIIIEHHSI, YMEHUS PYKOBOJCTBOBATHCS UM B
ITO3HABATEJIBHON, KOMMYHUKAaTUBHON M COLIMAJILHON IIPAKTHUKE.

METAINPEIMETHBIE PE3YJIBTATBI

B coctaBe wMmerampeaMETHBIX pE3YJNbTATOB BBIIEISAIOT 3HAYMMble 1 (HOPMHUPOBAHUS
MHUPOBO33PEHUS OOIlEHAYYHbIe MOHATUA (3aKOH, TEOPHsl, IPUHLMUI, THIO0Te3a, (HakT, cucrema,
IPOLIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPBIE UCIIOIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX
npeaMeTax M MO3BOJISIOT Ha OCHOBE 3HAHUM M3 ATHUX MPeAMETOB (JOPMHUPOBATH MPEICTABICHHUE
0 1IeJIOCTHOM HayYHON KapTHHE MHpA, U1 YHUBEpCAJIbHbIE YueOHbIe TeHCTBUS (II03HABATEIbHBIE,
KOMMYHHKaTHBHbIE, PETYISTHUBHBIC), KOTOpbIE OOecreunBaroT (GOPMHPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbHOMY IUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU e TEIbHOCTH.
ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

Ba3oBble jiornyeckue AeicTBUA:

YMEHMSI UCNOJIb30BaTh NPUEMBI JIOTHUECKOTO MBIIUICHUS IIPU OCBOCHHWU 3HAHWM: pacKpbIBaTh
CMBIC]T XHUMHUYECKUX TMOHSTUH (BBIACNSATh HUX XapaKTepHble MPU3HAKH, YCTAHABIIMBATH
B3aMMOCBSI3b C JPYTUMH MOHSATHUSMH), UCIHOJIb30BATh MOHATUS JUIS OOBSACHEHHS OTIENbHBIX
(GakTOB U SBJICHUN, BBHIOMpPATh OCHOBAHMSI M KPUTEPUU JUIsl KIACCU(PUKALUN XUMHUYECKHX
BEUIECTB M XUMHUYECKMX PEaKLMH, YCTaHABIMBATh IPUUYMHHO-CJIEICTBEHHBIE CBS3M MEXIY
00BEKTaMU H3YYEHHUS, CTPOUTH JIOTMUECKHUE pacCyXJeHus (MHAYKTUBHbIE, €AYKTUBHbBIE, 1O
aHAJIOTHH ), 1€1aTh BBIBOABI U 3aKIIIOYCHHUS;

YMEHHE NpPHUMEHSTh B IpOIecce IO3HAHHUS MOHATHS (IpeIMeTHble M MeTanpeIMETHbBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJENHU, HCIOJIb3yeMble B XUMHH, MPeoOpa3oBHIBATh IIUPOKO
MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE TIPEICTABICHUS — XUMUYECKUN 3HAK (CUMBOJI AJIEMEHTA),
XuMHu4eckass (opMyaa M ypaBHEHHE XUMHUECKOW pEaKUMd — MpH peleHHH ydeOHO-
IIO3HABATECJIBHBIX 337ad4, C YYETOM OTHUX MOJCIBHBIX IPEACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPH3HAKH M3y4aeMbIX OOBEKTOB — XMMHUECKUX BEIIECTB U



XUMHUYECKHX PEeaKIuil, BBIABIATH OOIIME 3aKOHOMEPHOCTH, IPUUUHHO-CIIECICTBEHHbIE CBA3U U
IIPOTUBOPEYMS B U3y4aEMBIX IIPOLIECCAX U SIBJICHUSIX.

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.

YMEHME UCII0JIb30BaTh IOCTABIEHHBIE BOIIPOCHI B KAU€CTBE MHCTPYMEHTA [TO3HAHUS, a TAKXKE B
KayecTBE OCHOBBI ISl ((OPMUPOBAHMS THIIOTE3bI IO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHU;

IpUOOpeTeHNE OmbITa MO IUIAHWPOBAHMIO, OPraHU3allUd M TMPOBEACHUIO YYEHHYECKHX
HKCIIEPUMEHTOB, yMEHHE HAOII0AaTh 32 X00M IPOIlecca, CAMOCTOATEIBHO TPOTHO3UPOBATH €T0
pe3ynbTaT, (opMyIHpoBaTh 000OIIEHUS M BBIBOJBI MO pPE3yjabTaTaM MPOBEIEHHOTO OIbITA,
MCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yMEHUE BBIOMpaTh, aHATU3UPOBATh W MHTEPIPETUPOBATH MH()OPMAIMIO Pa3IMYHBIX BUIOB U
dbopM npeacTaBIeHUS, MOTYYaEMYIO U3 Pa3HBIX UCTOYHUKOB (HAYYHO-TIOMYJISIpHAS JIMTEpaTypa
XUMHUYECKOIO COJEp)KaHUs, CIIpaBOYHbIE I0COOMS, pecypchl IHTepHeTa), KpUTHUYECKU
OILICHUBATh IPOTUBOPEUUBYIO M HEJJOCTOBEPHYIO HH(OPMALIHUIO;

YMEHHME NPUMEHATh Pa3IM4HbIE METOJbl M 3alpochl NPHU MOUCKE M oTOOpe HMH(popMauuu u
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX JIJIS BBHITIOJIHEHHS y4eOHBIX M TO3HABATENbHBIX 3a/1a4
OTIPEeNIeIEHHOTO THWIA, TMPUOOPETEHHE OMbITa B 00JACTH HCHOJIB30BaHUSA HWH(OPMAIIOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHI, OBJIaJCHUE KYJIbTYPOl aKTUBHOTO UCIIOJIb30BaHUS PA3ITMYHbIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBHYIO (OPMY MpPEICTABICHUS
uH(pOpMallMd ¥ WUTIOCTPUPOBATH PEIllaeMble 3a/ladll HECJIOKHBIMH CXEMaMH, AuarpamMMamH,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHE HCIOJNb30BaTh M AaHATU3UPOBATh B Mpolecce Y4eOHOM U HCCIeI0BaTEIbCKOM
NeSITeTbHOCTH HH()OPMAITHIO O BIMSHUY POMBIIIJICHHOCTH, CETCKOTO X03HCTBA M TPAHCIIOPTa
Ha COCTOSIHME OKPYKarolel IPUPOJHOM Cpebl.

KoMMmyHukaTnBHbBIEe yHHBepcaibHblIe yueOHbIe 1eHCTBHUSA:

YMEHUS 33/1aBaTh BOIMPOCH! (B X0J€ auayora U (Win) JTUCKYCCHH) IO CYIIECTBY 00CYyKIaeMoit
TEMBI, POPMYIUPOBATH CBOU NMPEAJIOKEHNS OTHOCUTEIBHO BBIMOJIHEHUS IPEUI0KEHHOH 3a/1a4H;
YMEHUSI MPEACTABIATH MOIYYEHHBIE PE3yJbTaThl MMO3HABATEIBHON AESATENIBHOCTU B YCTHBIX U
NUCBbMEHHBIX TEKCTaxX; JeJlaTh [PE3EHTAlMI0 pe3yJIbTaTOB BBINOJHEHUS XUMHYECKOIO
JKCIEpUMEHTa (J1abOpaTOPHOIO OIbITA, JIAOOPATOPHON PabOTHl MO HCCIEAOBAaHHIO CBOMCTB
BEIIECTB, YU€OHOTO MPOEKTA);

yYMEHUSl y4yeOHOTO COTPYIHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOM I03HABaTEIbHOH U
HCCJIEIOBATEIbCKON AESITEbHOCTH MPH PEUICHUHM BO3HHMKAIOUIMX MPOOJIEeM Ha OCHOBE ydéra
OOIIMX MHTEPECOB M COTJacoBaHMs MO3UIMK (00CYXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPJUHAIINS COBMECTHBIX JAEUCTBUM, ONIpeiesIeHUEe KPUTEPUEB TI0 OLICHKE KaueCcTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA:

YMEHHME CaMOCTOSITENIbHO OINpPEAEATh LN JAEATEIbHOCTH, IUIAHUPOBATh, OCYLIECTBIISTH,
KOHTPOJIMPOBaTh U NpPHU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOKO JIEATEIbHOCTH, BBIOMPATH
HanOonee HPQEeKTHUBHbIE CMOCOOBI pelIeHUs Y4YeOHbIX M IO3HABaTEIbHBIX 3374,
CaMOCTOSTENIBHO COCTABJIATh WM KOPPEKTHUPOBATH IPEUIOKEHHBIN JITOPUTM JIEUCTBUI NpH
BHITIOJTHEHUH 3a/IaHUi ¢ Y4ETOM TONyYeHHUsT HOBBIX 3HAHUNH 00 W3y4aeMbIX OOBEKTax —
BEIIECTBAaX U PEaKlMsIX, OLIEHUBATh COOTBETCTBHE MOJIYYEHHOIO pe3ysbTara 3asiBJICHHON LENH,
YMEHHUE UCIO0JIb30BaTh U aHATU3UPOBATh KOHTEKCTHI, IIPE/IJlaraéMble B YCIOBUH 3aJJaHUH.
MHNPEAMETHBIE PE3YJIbTATHI

B cocraBe mpeaMeTHBIX pe3ylIbTaTOB IO OCBOCHHIO O0S3aTENBHOIO  COJIEPIKAHMA,
YCTAaHOBJICHHOTO JIaHHOW (enepaibHOM paboyelt TpOrpaMMoi, BBIJCISIIOT: OCBOCHHBIC
0o0yyaromyMMHUCsT Hay4yHble 3HAHHs, YMEHUS M CHOCOOBl JeHcTBUH, crenupuuecKue JUis
MpeIMETHOM 005acTH «XUMHUS», BUIbI JIEATEIHHOCTH MO MOJYYEHHIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUIO U PUMEHEHHIO B PA3TUYHBIX YUCOHBIX M HOBBIX CHTYAI[USX.



K xon1ty 0o0yuenus B 8 kiacce npegMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JIOJKHBI OTPAXKaTh
c(OPMHPOBAHHOCTh y O0YHAIOIIUXCS YMEHUI:

o pacKpbIBaTh CMBICI OCHOBHBIX XMMMUYECKHUX MOHSATHUH: aTOM, MOJIEKYJIda, XUMHUYECKHUM
AJIEMEHT, IIPOCTOE BEIIECTBO, CIOXXHOE BEILIECTBO, CMECh (OQHOPOAHAS U HEOAHOPOJHAs),
BAJICHTHOCTh, OTHOCUTEJIbHASL aTOMHAsl U MOJIEKYJIsIpHAas Macca, KOJIMYECTBO BELIECTBA, MOJIb,
MOJIIpHasi Macca, MaccoBas J10JI1 XMMHUYECKOIO 3JIEMEHTa B COEIUHEHUH, MOJIIPHBIM O0BEM,
OKCHU/I, KHCIIOTAa, OCHOBAHUE, COJIb, 3JIEKTPOOTPULIATEIbHOCTD, CTETIEHb OKHCIICHUS, XUMUYECKast
peakuus, Kiaccu(UKAIUs pEeakIfii: peakiuyd COSAMHEHUS, PEaKIHMU DPA3JIOKEHHS, PEeaKLUuu
3aMelIeHHUs], peakiuu 0OMeHa, SK30- U YHJIOTEPMUYECKHIE peaklnu, TeIoBol 3¢ deKT peakuumy,
PO aToMa, SJIEKTPOHHBIN CIOH aTOMa, aTOMHAs OpOUTaJb, PAJANYC aTOMa, XUMUYECKasl CBS3b,
MOJISIPHAsE M HENOJISIpHAs KOBAJEHTHAs CBSI3b, UOHHAs CBS3b, MOH, KaTUOH, aHHOH, PacTBOD,
MaccoBast 10Jis BellecTBa (IIPOLEHTHAs KOHIIEHTpAl|s) B pacTBOPE;

. WUIIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHMHYECKUX IOHATUH W HPUMEHSTH 3TU
MOHSATUS [TPU ONMCAHUU BEIIECTB U UX MPEBPAICHU;

. MCIOJIb30BaTh XUMUYECKYIO CUMBOJIHUKY ISl COCTaBICHUS (DOPMYIT BELIECTB M YpaBHEHUN
XUMHYECKUX PEAKIIUN;

o OTIPENIeNIATh BAJIEHTHOCTh AaTOMOB 3JEMEHTOB B OHHAPHBIX COCIUHEHUSX, CTEIECHBb
OKHCJICHUS DJIEMEHTOB B OMHAPHBIX COSAMHEHUSX, TPUHAIEKHOCTD BEIIECTB K OMPEIeIEHHOMY
KJIaCCy COCIWHEHWH 1o ¢dopMyliaM, BUJ XUMHUYECKOW CBs3M (KOBAJCHTHAas W HOHHAs) B
HEOPraHWYECKUX COCIMHECHUSIX;

. packpbiBaTh cmbich [lepuoguyeckoro 3akona JI. M. MenneneeBa: AeMOHCTpUpPOBATH
NOHMMAHUE MEPUONYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX JIEMEHTOB OT UX IMOJIOKEHUS
B llepuoguyeckoil cucreme, 3aKOHOB COXPAHEHHUS MAacChl BEIIECTB, ITOCTOSIHCTBA COCTaBa,
ATOMHO-MOJIEKYJIIPHOTO YY€HUs1, 3aKOHa ABOrajpo;

o ONMCBHIBATh W XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepumoamyeckoid CcHUCTEMBI
XMMHUYECKHX 3JIEMEHTOB: Pa3/IMyaTh MOHATUS «TJIaBHAs moArpymnmna (A-rpymnmna)» U «o0ouHas
noarpynna (b-rpynma)», manple u OosblIME MEPHUOJBI, COOTHOCUTh OOO3HAYEHUS, KOTOpHIE
umerotcs B Tabiuue «llepuonudeckas cuctema xumuueckux snemenToB J[. . MenneneeBa» ¢
YHUCIIOBBIMHU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHYECKHMX AJIEMEHTOB (COCTaB U 3apsij
A1pa, 0011ee YUCIIO0 JIEKTPOHOB U pacHpeieNeHHe UX MO JIEKTPOHHBIM CIIOSM);

o KJ1acCcU(UIUPOBaTh XMMHMUYECKHE 3JIEMEHThI, HEOpPraHWYeCKHe BEIIEeCTBA, XUMHUUYECKUE
peakuuu (1o YMCIy U COCTaBY YYacTBYIOIIUX B pEaKLMU BELIECTB, IO TEIIIOBOMY 3D (DEKTY);
. XapakTepU30BaTh (OMHUCHIBaTh) OOIIME XHUMHUYECKHE CBOWCTBA BEIIECTB PA3ITHUYHBIX

KJIACCOB, MOATBEPK/Aasi ONMCAHNE MPUMEPAMH MOJIEKYJISIPHBIX YPAaBHEHHMI COOTBETCTBYIOLIUX
XUMUYECKUX PEAKLIUN;

L4 IMPOTHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCHUMOCTH OT HX Ka4CCTBCHHOI'O COCTaBa,
BO3MOXHOCTH IMTPOTCKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ B PA3JIMYHEBIX YCIIOBUAX,
o BBIYUCIIATE OTHOCHUTCIBbHYIO MOJICKYJIAPHYIO U MOJISIPHYHO MAaCChbl BEIIECCTB, MAaCCOBYIO

JIOJTF0 XMMHUYECKOT'0 3JIEMEHTa 10 (hopMyJie COeIMHEHN s, MACCOBYIO JOJIIO BEIIECTBA B pacTBOPE,
IIPOBOJIUTH PACUETHI IO YPAaBHEHHUIO XUMHYECKOW pEaKIIVH;

. IIPUMEHATh OCHOBHBIE OIEpPALMH MBICIUTEIBHON NEATEIbHOCTH — aHAIW3 W CHHTE3,
cpaBHeHHe, 0000IIeHHe, CHCTEMaTHU3alllio, KIacCH(UKALUIO, BBIABICHHE IMPUYUHHO-
CJIEICTBEHHBIX CBA3EH — I U3YYEHUS CBOMCTB BELIECTB M XUMHUYECKUX PEAKIININ, ECTECTBEHHO-

HAay4YyHbIE METOJBI TO3HAHUS — HAOIIOJEHUE, W3MEpPEHHE, MOJCTUPOBAHUE, SKCIIEPUMEHT
(peanbHBIN ¥ MBICTICHHBIN ),
. CIeoBaTh TpaBWJIaM  TOJB30BAHMUS XUMHUYECKOM TIOCYyIOM ©  J1abOpaTOpHBIM

o0opymoBaHHEeM, a Tak)Ke TpaBUiIaM OOpalleHHsi C BEIIECTBAMH B COOTBETCTBHUH C
HHCTPYKIUSAMH 110 BBIITOJHCHUIO J'Ia60paT0pHI)IX XAMHYCCKUX OINBITOB II0 IOJYYCHHUIO H
coOMpaHHI0 ra3000pa3HBIX BEMIECTB (BOAOPOJA M KHCIOPOJa), MPUTOTOBICHUIO PACTBOPOB C
onpeAes€HHON MacCOBOM JI0J€d pPacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh W MPOBOAUTH



XUMUYECKHE SKCIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB IIEJIIOYEH M KUCIOT C MOMOIIBIO
UH/IUKATOPOB (JIakMyc, (eHOIPTATICHH, METUIOPAHK U APYTHE).

K xon1y o0yuenus B 9 kiacce npeJMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE JIOJKHBI OTPAXKaTh
c(OPMHPOBAHHOCTh y O0YYAIOIIUXCS YMEHUI:

o pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IOHATUI: XHMUYECKUH D3JIEMEHT, aToM,
MOJIEKYJIa, WOH, KaTUOH, AHUOH, MPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, BAJIECHTHOCTbD,
3JEKTPOOTPULATENBHOCTh, CTEIEHb OKHUCICHHS, XMUMHYECKas peaklHs, XUMHUYECKas CBSA3b,
TETIOBON (P (EKT peakunu, MOJb, MOJIIPHBIH 00BEM, PACTBOP, IEKTPOIUTHI, HEAIEKTPOIUTHI,
JNEKTPONIUTHYECKAST JTUCCOLMALNS, PEaKIUd HOHHOrO OOMEHa, KaTaliu3aTrop, XHMHUYECKOe
paBHOBecHe, OOpaTHMbIE W HEOOpaTUMbIE pEaKLUUH, OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIC
peaklMy, OKHUCIUTEIb, BOCCTAHOBUTENb, OKHUCIECHHWE U BOCCTAHOBJICHHME, aJUIOTPOIIHS,
aM(pOTEpHOCTh, XUMHUYECKas CBSA3b (KOBAJCHTHAs, MOHHAS, METAJUIMYECKast), KpUCTAJUINYECKAas
pemeéTka, KOppO3Usl METauIOB, CIUIaBbl, CKOPOCTh XUMHUYECKON pEaklUHH, MpPeaeiabHO
nonycrumas koHuenTpanus 111K BemecTsa;

o WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHYECKUX IOHSATUH W HPUMEHSATH 3TU
MOHSATUS MIPU ONMCAHUU BEIIECTB U UX MPEBPAICHUI;

. UCIOJIb30BaTh XUMUYECKYIO0 CUMBOJIUKY JIJIsl COCTaBICHUS (DOPMYIT BELIECTB M YpaBHEHUN
XUMHYECKUX PEAKIUM;

o OIIpEEIATh BAJIECHTHOCTh U CTENEHb OKUCIEHUS XMMHUYECKHUX 3JIEMEHTOB B COSAMHEHMSIX
pPa3IMYHOr0 COCTaBa, MPUHAJJIEKHOCTh BEIIECTB K OMNPENEIEHHOMY KJIacCy COEIMHEHHUM IO
dopMynaM, BUJI XUMHUUECKOH CBSI3U (KOBAJIEHTHAs, HIOHHAs, METAJNINYECKas) B HEOPraHMUECKUX
COCIMHEHUSX, 3apsijl MOHA N0 XMMHUYECKOH (opmyre, XxapakTep cpeibl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COECAMHEHUMN, TUIl KPUCTAINIMYECKON PEIIETKY KOHKPETHOTO BEIIECTBA;

. packpsiBaTh cmbici [lepuoandeckoro 3akona /. . MenaeneeBa u 1€eMOHCTPUPOBAThH €0
MOHMMAaHUE: OMHUCHIBaTh U XapaKTepHu3oBaTh TaOnuuHylo Qopmy I[lepuonnyeckoil cucTeMbl
XUMUYECKHUX DJIEMEHTOB: pa3linyaTh MOHATHS «TJIaBHAs moAarpymmna (A-rpymnmna)» U «mo0odHast
noarpynna (b-rpynma)», mansle u OonbIIMe NMEPHOABI, COOTHOCUTh 0003HAYEHUs, KOTOpPbIE
UMEIOTCS B IMEPUOJUYECKON TabluIe, C YMCIOBBIMH XapaKTEPUCTUKAMM CTPOEHHUS aTOMOB
XMMHUYECKHX JIEMEHTOB (COCTaB M 3apsj sijipa, oOliee YMCIIo 3JIEKTPOHOB U PacHpeiesieHHe X
10 AJIEKTPOHHBIM CJI0SIM), 00BACHATH 00IIME 3aKOHOMEPHOCTH B U3BMEHEHNUHU CBOMCTB 3JIEMEHTOB
U MX COEIMHEHM B Ipesenax MajblX NEPUOJOB U INIABHBIX MOJAIPYNI ¢ YYETOM CTPOEHUS MX
aTOMOB;

o KJIaCCU(UIMPOBATh XUMHUYECKHUE 3JIEMEHThI, HEOPraHWYECKHE BEIIECTBA, XUMHYECKHE
peakuuu (1o YMCIy U COCTAaBY YYAaCTBYIOIMX B PEAKIUU BEILECTB, 110 TEMJI0BOMY 3 deKTy, Mo
M3MEHEHUIO CTENICHEN OKHCICHHSI XUMUYECKUX JIEMEHTOB);

. XapaKTepU30BaTh (OMHUCHIBATH) OOIIKE U CHIEU(DUIECKIE XUMUUECKIE CBOMCTBA MPOCTHIX
U CIOXHBIX BEIIECTB, IOATBEPXkAAs ONHMCAHUE IPUMEPAMU MOJEKYJISPHBIX M HOHHBIX
YPaBHEHU COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIN;

. COCTaBJIATh YPABHEHUS SJIEKTPOJUTHYECKOM NHUCCOLMAIMUA KHUCIIOT, IIEJIOYEeH U COJIeH,
MOJIHBIE M COKpAalll€HHbIE YpaBHEHHUS peakuuid HOHHOTO OOMEHa, YpaBHEHUS pEaKIIHii,
MOATBEPXKJIAIOLINX CYIIECTBOBAHUE TIE€HETHMYECKOM CBSI3M MEXAY BEIIECTBAMHU pa3IMYHBIX
KJIACCOB;

o pPacKpbIiBaTh CYIIHOCTb OKHCIIHMTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMNA IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajlaHCa ITHX PeaKLuii;

. IIPOTrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTU OT UX CTPOEHHS, BO3MOKHOCTH
MPOTEKAaHUS XMMHUYECKUX MPEBPAILlEHUH B pa3IMYHbIX YCIOBUSX;

o BBIUUCIISATH OTHOCHUTENIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEUIECTB, MAacCOBYIO
JIOJTF0 XMMUYECKOT'0 3JIEMEHTa 10 (popMyJie COeIMHEHNUS, MACCOBYIO JI0JIIO BEIIECTBA B paCTBOPE,
IIPOBOJIUTH PACUETHI IO YPABHEHHUIO XUMHUYECKOU pEaKIVH;



. coOmogaTh MIpaBWiIa  IOJNB30BAaHUS  XMMHUYECKOHM TMocymoil W 1abopaTOpHBIM
000pyIoBaHNEM, a TAKXKE MMPpaBUIa 0OpAIEHHUs C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIIUSIMH
10 BBHINOJHCHUIO JIA00OPATOPHBIX XHWMHYECKHX OIBITOB IO TOJYYCHHIO W COOUPaHUIO
ra3000pa3HbIX BEIIECTB (aMMHAKa M YTIEKUCIIOTO ra3a);

o MMPOBOAWUTL PCAKIMU, ITOATBCPIKIAIONINC KA4eCTBEHHLIM COCTaB Pa3IMIHBIX BCHICCTB:
pacrio3HaBaTh ONBITHBIM MYTEM XJIOPHI-, OPOMHI-, HOAWUI-, KapOoHAT-, PocdaT-, CHINKAT-,
Cy.]'lb(i)aT-, THAPOKCUA-NOHBI, KaTHUOHBI AMMOHUA )41 HNOHBI N3YUYCHHBIX MCTAJIJIOB,
NPUCYTCTBYIOLIME B BOJHBIX pACTBOPAX HEOPIraHUYECKHUX BEILECTB;

o MPUMEHSTh OCHOBHBIC OMNEPAIMH MBICIIUTEIILHOW JESTEIbHOCTH — aHalu3 W CHHTE3,
CpaBHEHHE, 0000IIEHUE, CHCTEeMAaTHU3AIINIO, BBISBIICHUE IPUYUHHO-CIICICTBEHHBIX CBS3EH — IS
U3yUYEHHsI CBOMCTB BEUIECTB U XMMUYCCKHX PEAKIMi, €CTECTBEHHO-HAYYHBIC METO/IbI IIO3HAHUS
— HaOI0ICHUE, U3MEPEHUE, MOICTTUPOBAHNE, SKCTICPUMEHT (PEATbHBIN M MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KoJunyecTBO 4acoB
Ne HaumeHoBaHue pa3jieioB u dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3nen 1. [lepBoHayaibHbIe XHMHYECKHE MOHITHS
XuMusi — BaxkHast 00J1aCTh

11 €CTECTBO3HAHUS U 5 5 bubnuoreka [{OK

' MPAKTUYECKOU ESITEIbHOCTH https://m.edsoo.ru/7f41837c

YyejoBeKa

12 BemrecTBa 1 XuMHU4ECKHUE 15 1 bubnunoreka LIOK

' peaxiuu https://m.edso0o.ru/7f41837c

Wroro mo paszneny 20

Pa3neu 2. Bakneiimme npeacTaBuTe Il HEOPraHHYECKHUX BelIEeCTB
21 Boznyx. Kucnopoz. [lonsitue 6 bubmmnoreka HOK

' 00 okcumax https://m.edsoo.ru/7f41837c
29 Bonopoa.Ilonsitue o kucnorax 3 1 bu6nmorexa LIOK

' U COJIsIX https://m.eds00.ru/7f41837¢c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 but6mmorekxa [IOK

' OCHOBaHMSX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIaCChI 11 1 1 bubnuotexa [JOK

' HEOPraHMYECKUX COEIUHEHHM https://m.edsoo.ru/7f41837c

Hroro no paszneny 30

Paznen 3. llepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xumudeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.
XumMnueckas cBs3b. OKHCJINTEIHHO-BOCCTAHOBHTEJIbHbBIE peakuumn



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

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bubnunorexa LIOK

31 XAUMHYECKUX djeMeHToB /I, U. ! https://m.edso0.ru/7f41837c
MenaeneeBa. CTpoeHue aToma
XUMHUYECKas CBA3b.
3.2 OKUCIUTEIBHO- 8 bubmorexa HOK
https://m.edso0.ru/7f41837c
BOCCTaHOBUTEJIbHBIE PEAKIIMH
bubnunoreka LIOK
Hroro nio pasaeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa OK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
1 IIpeamer xumun. Ponb xumuu B 1 bu6nunorexa LIOK
JKW3HU yenoBeka. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c
5 [lonstue o MeTomax MO3HAHUS B 1 bubnunoreka LIOK
XUMUU https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padbora Ne 1 «IIpasuiia
3 paboThI B 1a00paTOPUU U TIPUEMBI 1 bubmmoreka [JOK
oOparieHust ¢ 1ab0opaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Uucteie BemecTBa U cMech. CIocoObl 1 bubnmorexa LIOK
pas3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTruyeckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmmorexa [JOK
a N buMep https://m.edsoo.ru/ff0d28c8
OYUCTKHU TTOBAPEHHOU COJIH )»
bubnmorexa LIOK
6 A 1
TOMBI H MOTICKYIH https://m.edsoo.ru/ff0d2a6¢c
7 XuUMHUUYECKHE PJIEMEHThI. 3HAKU 1 but6mmoreka [IOK
(CMMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie u Cl10KHBIE BEIIECTBA 1 bubmorexa [TOK
P B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmorexa HOK

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 IMOCTOSHCTBA COCTaBa BEIIICCTB.

bubnunorexa LIOK
10 Xumuueckas popmyia. BareHTHOCT https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHYECKHX JJIEMEHTOB
11 OtHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XHMHYECKOTO bubmuorexa [IOK
3JIEMEHTA B COEIUHEHUN https://m.edsoo.ru/ff0d350c
13 KomunuectBo BemecTBa. Moib. bubnunoreka LIOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubnuoreka [IOK
XuMUYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnnorexa [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0OH COXpaHEHHUs MacChl BEIIECTB. bubmuoreka [IOK
XUMUYECKUE YPABHEHHS https://m.edsoo.ru/ff0d3b88
Brruucnenust koamdecTBa, MacChl
17 BEILIECTBA [0 YPABHEHUSIM bubmorexa HOK
B yp . https://m.edsoo.ru/ff0d5708
XUMHYECKHX PEAKIIHIA
Knaccudukanus XuMuaeckux
18 €aKIHii (COeTMHEHMSI, PA3TIOKEHHS bubmmorexa LIOK
peartl A P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O0o0IIeHne U Bubmmorexa [IOK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3aIvsl 3HAaHUH
20 KonTponbnas padora Nel mo teme bu6muoreka [JOK

«BellecTBa 1 XUMHUYECKHUE pcakuumn»

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

Boznyx — cmechk razos. Cocras

21 Bo3ayxa. Kuciaopoa — smemeHT u bubmorexa HOK
Ayxa. pos https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
du3nuecKkne U XMuMHUUECKHUE CBOMCTBA
22 KHUCJIOpoJia (peakuy OKUCICHUS bubmmorexa [JOK
poAa tp . https://m.eds00.ru/ff0d4614
ropenue). [lousarue 06 okcumax
CriocoObI TToTy4eHusT KHCIIOpoia B
23 71a00paTOPHUH U IIPOMBIIIICHHOCTH bubmorexa [JOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
TennoBoi 3 PeKT XUMUIECKOM
24 peaKkuuu, MOHSITHE O bubnnorexa [JOK
TEPMOXHUMHUYECKOM YPaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
1 DHJIOTEPMUYCCKUX PEAKITUIX
TomnuBo (HedTh, yroyb U METaH).
25 3ar ;13He1§1/1e(11;03 . a, CIIOCOOBI Zro bubmorexa LOK
P Y%, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALECHUS
[IpakTuueckas pabora Ne 3 o Teme
26 «ITonyuenne u coOnpanue bubmorexa [JOK
yi p . https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, U3YUEHHUE eT0 CBOUCTBY»
97 Bonopon — anemeHT u nmpocroe bubmuoreka [IOK
BeecTBO. Haxoxaenue B npupojie https://m.edsoo.ru/ff0d4dd0
08 dOu3nuecKknue U XUMUYCCKHE CBOMCTBA bubnunorexa LIOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 IlonsATHE 0 KHCIOTaX U COJAX bubmorexa [JOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI osTydeHus: BOAOPOa B bubnuotexa [JOK

nabopaTtopuu

https://m.edsoo.ru/ff0d4dd0



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
https://m.edsoo.ru/ff0d4dd0

[IpakTuyeckas padora Ne 4 o Teme

31 «ITomyuenne u coOnpanue BOgOpoIa bubmorexa HOK
i onp HOPOAS, https://m.edsoo.ru/ff0d4f42
M3y4YEeHHUE €ro CBOHCTBY
32 ModnsipHblii 00bEM ra30B. 3aKOH bubnnoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucnenus o0béMa, KoaudecTBa
33 BEIIIECTBA rasa 10 €ro N3BECTHOM bubmmorexa [IOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEUIECTBA MK 00BEMY
Brrunciienuss 00bEMOB Ta30B 110
34 ABHCHUIO PCAKI[UU HA OCHOBE bubmorexa HOK
yp "p H i https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHUH ra30B
35 dusnueckne U XUMUYECCKHE CBOMCTBA bubnunoreka LIOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. ITonsitue 00 bubnuoreka [{OK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputeb.
37 HacpliienHbie 1 HeHACHIIIEHHbBIS bubnuoreka [{OK
pactBOpbl. MaccoBas 70J1s BelecTsa https://m.edsoo.ru/ff0d5b40
B pacTBoOpe
ITpakTruyeckas pabora Ne 5 o Teme
38 «IIpuroroBiieHHE PaCTBOPOB C bubmmnoreka HOK
ONpeAcIEHHON MAacCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KontponsHast padora Ne2 o reme bubmuoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Okcupl: coCcTaB, KJIacCUpUKaIs, bubnunoreka LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
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[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX U bubmmorexa [JOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEepPHBIX OKCHJIOB
42 OcHoBaHHUS: COCTaB, KJIacCU(UKAIIHS, bub6nmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue 1 XuMHYECKHUE CBOICTBA bubnmnoreka HOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocraB, kmaccudukanms, bubnunoreka LIOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonyyenue n XuMHU4ECKHE CBOMCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYpA,
46 CHOCO((SBI;) I'IIE)J'I )eHI/I}I XI/IMI/I‘IZEKI/IG bubmorexa HOK
. i ’ https://m.eds00.ru/00ad9474
CBOICTBA
ITpakTruyeckas pabora Ne 6. Pemenue
47 JKCIIEPUMEHTANIBHBIX 3a7a4 10 TEME bubmuoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTaHUUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»
I'eneTnveckas CBSI3b MEKIY
48 KJIaCCaMH HEOPTaHUYECKUX brbmmorexa LTOK
. P https://m.edso00.ru/00ad9a50
COEIMHEHUI
49 O06001IeHre U CUCTEMATU3AIIHS bubnuotexa [JOK
3HaHUHN https://m.edsoo.ru/00ad9ch2
KonrtponsHas padora Ne3 o reme
| bubnmorexa LIOK
50 OcHOBHBIE KJ1acChl HEOPTaHUYECKUX

coenuHeHun"

https://m.edsoo.ru/00ad9ela
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[TepBbie MOMBITKY KIACCHPUKAITUN

bubnunorexa LIOK

51 XUMUYECKUX AIeMeHTOB. [loHsaTHEe 0
https://m.edsoo.ru/00ad9ffa
TPYIIax CXOIHBIX YJIEMEHTOB
[Tepuoanueckuii 3aKOH U
52 [leproauueckast cucrema Bbu6muotexa [JOK
XUMHUYECKUX dieMeHToR /1. M. https://m.edsoo.ru/00ada52¢c
Menpeneena
53 [Tepuonpl, rpymmbl, IO TIbI bubmorexa OK
P > TPYIITIEL TOATPYH https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoCTaB aTOMHBIX bubnnoreka [JOK
sanep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000J10UeK
95 aToMoB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
pro https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTuKa XUMHUECKOTO
56 3JIEMEHTA MO €T0 MOJIOKEHHUIO B bubnuoreka [{OK
[Tepuonnueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoanueckoro 3akoHa
57 JUISl pa3BUTHS HAYKU U NIPAKTUKU. [I. bubmmnoreka HOK
N. MenneneeB — y4y€HbIi, Ie1aror 1 https://m.edsoo.ru/00ada96e
rpaxJIaHuH
DNEeKTPOOTPHUIIATEITLHOCTh ATOMOB
but6mmoreka [IOK
58 XUMHUYECKUX DJIEMEHTOB/
. https://m.edsoo.ru/00adaab8
Bcepoccuiickas mpoBepouHas paboTa
bubnuotexa [JOK
59 Honnas xummudeckas CBs3b 1

https://m.edsoo.ru/00adac34
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60 KoBaneHnTHast nosnsipHasi XuMHYECKas 1 Bu6mumotexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentHas nenonsipuas 1 bubnmnoreka HOK
XUMUYECKasl CBI3b https://m.edsoo.ru/00adaab9
bub6numoreka [IOK
62 Creners okHCICHuA . https://m.edSO(I)l.rUIOOadanS
63 OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC 1 bubmuorexa [{OK
peakuuun https://m.eds00.ru/00adb076
bu6nmnorexa LIOK
64 OKHCIUTEIN U BOCCTAaHOBUTEIN 1 https://m.e dsog)_.[ru 100adb076
KonTponbsHas padora Ne
65 «CTp(I'))eHI/Ie aT(I))Ma. Xnﬁ;q:;;m 1 bubmmorexa [JOK
https://m.edsoo0.ru/00adb486
CBSI3b»
66 PezepHbiit ypok. O6o0meHnE 1 1 Bu6mmoteka [IOK
CHCTeMaTHu3alus 3HaHu! https://m.edsoo.ru/00adb33c
67 PesepBHblil ypok. O606111eHNE U 1 bubmuoreka [IOK
CHCTEMaTH3aINsI 3HAaHUH https://m.edsoo.ru/00ad9ch2
68 PezepBHblit ypok. O6o011eHNE U 1 bubmuoteka [IOK
cucTeMaTHu3alusl 3HaHuH https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME
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