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HOACHUTEJBHASA 3AIIMCKA

[IporpaMMa 1o XMMUU Ha YPOBHE OCHOBHOTO OOIIEro OOpa30BaHHS COCTaBJIEHA Ha OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOEHHS OCHOBHOH 0Opa3oBaTeNbHOW IMPOrpaMMbl OCHOBHOTO OOIIETro
oOpazoBanus, npeacrasieHHbx B @I'OC 00O, a Takke Ha OCHOBE ¢eaepalbHON paboyeil mporpaMmbl
BOCIIUTAHUS U C y4ETOM KOHLEMIMU MPENoIaBaHusl Y4eOHOro mpeaMera «XuMus» B 00pa30BaTeIbHBIX
opranu3anusx Poccuiickoi @enepanum.

e ®enepanbHpiM 3aK0OHOM OT 29.12.2012 Ne 273-®3 «OO6 oOpa3zoBanuu B Poccuiickoii
denepanuny;

o [lopsiaxoMm opraHM3allMd U OCYIIECTBIICHHS O0Opa30BaTEIbHON ACATEIBHOCTH IO OCHOBHBIM
0011e00pa3oBaTeIbHBIM MPOrpaMMaM — 00pa30BaTeIbHBIM MPOTpaMMaM Ha4daJIbHOTO OOIIEro,
OCHOBHOTO OOIIEro M cpenHero oOmero oOpa3oBaHMs, YTBEPKICHHBIM IPHKA30M
Munnpocsenienust ot 22.03.2021 Ne 115;

e ®I'OC ocHoOBHOro o0mero oOpa3oBaHHUs, YTBEP)KACHHBIM NPUKa30M MUHIPOCBEIIEHUS OT
31.05.2021 Ne 287 (manee — ®I'OC OO0);

e ycraBom OO;

e TOJOXEHUEM O (opmax, MEpUOAUYHOCTH, TOPSAKE TEKYIIEro KOHTPOJIS YCHEBAEMOCTH H
POMEXYTOUHOU aTTecTanuu o0yyaromuxcs B O0;

[IporpamMmMa no xumMuM Ja€T MpeicTaBiIeHUE O LEesIX, o0IIel cTpareruy 00y4eHus, BOCIUTAHUS U
pasBUTH OOYYaIOUIMXCS CPEACTBaMHU y4eOHOrO IMpeIMeTa, yCTAaHAaBIMBACT 00s3aTeIbHOE MPEAMETHOE
coJiep’kaHue, MpeaycMaTpUBaeT pacipesiesieHlue ero Mo KjaccaMm U CTPYKTypUpOBaHHE MO paszzesiaM U
TeMaM NpOrpaMMbl MO XHMHH, OINpPEAEISIeT KOJUYECTBCHHbIE U KauyeCTBEHHBIE XapaKTEPHUCTUKU
COJIep’KaHusl, PEKOMEHAYEMYIO MOCIEI0BaTEIbHOCTh M3YUEHUS XMUMHU C YYETOM MEXKMPEIMETHBIX U
BHYTPHIIPEIMETHBIX CBSI3€H, JOIMKH y4eOHOro TMpoliecca, BO3PACTHBIX OCOOCHHOCTEH O0ydaromumxcs,
orpezensieT BO3MOXKHOCTH IpeaMeTa JJisl peain3alui TpeOOBaHUN K pe3y/ibTaTaM OCBOCHHS OCHOBHOM
00pa30BaTeNbHON MPOTPaMMBI HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHHs, a Takke TpeOOBaHUU K
pe3ynbrataM OOyueHHUss XMMHHM Ha YpOBHE IleJied M3Y4YeHMsI MpeAMeTa U OCHOBHBIX BHJIOB Y4eOHO-
MO3HABATEIBHOM JESATETLHOCTH 00YUYaIOIIErocs IO OCBOCHUIO YUEOHOTO COIEepKAHMS.

3HaHME XUMHHU CIY>KAT OCHOBOM i (OpMHUpOBaHHS MHPOBO33PEHHS OOYy4aloLIerocsi, €ro
NpPEJCTaBICHUNA O MaTepHajJbHOM EAMHCTBE MHpa, BAXKHYIO pOJb HUIpaioT (GopMHUpYeMble XHMHUEH
MIPEJICTAaBJICHMS O B3aMMOIIPEBPALICHUSIX SHEPTUU U 00 SBOJIOIUYU BEIIECTB B IPUPOJE, O MYTAX PELICHUS
r7100abHBIX MPOOJIEeM yCTOMYMBOTO PAa3BUTHS YEJIOBEYECTBA — CHIPHEBOW, YHEPreTHUECKON, MHUILEBON U
AKOJIOTUYECKON O€30MacHOCTH, MPOOJIeM 3paBOOXPaHCHHUS.

N3yuenune xumuu:

CHOCOOCTBYET pealu3allud BO3MOXKHOCTEH JMJIi CaMOpa3BUTHUS U (OPMHUPOBAHUSA KYJIBTYPHI
JMYHOCTH, €€ 001ell 1 (yHKIIMOHATBHOW TPaMOTHOCTH;

BHOCHT BKJIaJ B ((OPMHUPOBAHNE MBIIIJICHUS U TBOPYECKUX CIIOCOOHOCTEN 00y4aromuxcs, HaBbIKOB
X CaMOCTOSITENIbHOW Y4YeOHOW NesATeNbHOCTH, IKCIEPUMEHTANBHBIX M HCCIEeIOBATEIbCKUX YMEHHIH,
HEO0OXOIMMBIX KaK B IOBCEHEBHOM KU3HU, TaK U B TPO(HECCHOHATILHOM 1eSTEIIbHOCTH;

3HaKOMHT CO CHenHU(UKONl HaydyHOrO MBIIUICHHS, 3aKJaJbIBA€T OCHOBBI LIEJIOCTHOIO B3IJIAAa Ha
€IMHCTBO MPUPOJBI U YEJIOBEKa, SBISETCS OTBETCTBEHHBIM 3TanmoM B ()OPMUPOBAHMM €CTECTBEHHO--
HAYYHOH IPaMOTHOCTH 00yYaroIINuXCs;

croco0cTByeT (HhOPMHUPOBAHHUIO LIEHHOCTHOIO OTHOLIEHHS! K €CTECTBEHHO--HAyYHBIM 3HAHUSM, K
IPUPO/JIE, K YETIOBEKY, BHOCHT CBOW BKJIa/l B 9KOJIOTHUECKOE 00pa3oBaHKe 00yUJatOMINXCSl.

JlaHHbIC HampaBJICHUS B OOYYCHHH XMMHHU O0ECTICUMBAIOTCS CTCHU(UKON COJEPKaHHS yIeOHOTO
npeaMeTa, KOTOPBIN SIBIISETCS MEIarornyecky aaanTUpPOBaHHBIM OTpakeHHEM 0a30BOI HayKW XMMHUU Ha
OIPENIEIIEHHOM 3Tarle €€ pa3BUTHA.

Kypc xumuM Ha ypoBHE OCHOBHOTO OOmIIero oOpa3oBaHMS OPHEHTHPOBAaH Ha OCBOCHHUE
OoOy4alolMMHUCS CHCTEMbl TE€PBOHAYANBbHBIX MMOHATHI XUMHH, OCHOB HEOPraHMYECKON XUMHUU H
HEKOTOPBIX OTJEIBHBIX 3HAYUMBIX TIOHATUN OPTAaHUYECKON XUMUHU.



CtpyKkTypa coaepkaHusi IpOorpaMMbl 10 XUMHUH cOPMHUPOBAHA HA OCHOBE CHCTEMHOTO MOAX0/a K
e€ uzydeHnro. CozneprkaHue CKJIabIBACTCA U3 CUCTEMBI MIOHATUN O XMMUYECKOM 3JIEMEHTE U BEILIECTBE U
CUCTEMBI MOHATHI 0 XUMHUUYECKOH peakiuu. O0e 3TH CUCTEMbI CTPYKTYPHO OpPTraHHU30BaHbI MO MPUHIUITY
IIOCJIEZ0BATEIBHOTO Pa3BUTHSI 3HAHUN HA OCHOBE TEOPETUYECKUX MIPEICTABICHUM Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /[. 1. MeneneeBa kKak OCHOBHOTO 3aKOHA XUMHHU;

— YUYEHHUs O CTPOCHHUH aTOMa U XMMHUYECKOH CBS3H;

— MPECTaBICHUH 00 IEKTPOIUTHIECKOI TUCCOIMALINYU BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHHS pacCCMaTPUBAIOTCS HA OCHOBE SMIIMPUYECKH MOJIYYEHHBIX U OCMBICIEHHBIX
(aKkTOB, pa3BUBAIOTCS MOCIEAOBATEIBLHO OT OJHOTO YPOBHS K JPYroMY, BBIMIONHSS (YHKIUN OOBSICHEHUS
U NPOTHO3UPOBAHMS CBOMCTB, CTPOEHUS U BO3MOXKHOCTEM NPAKTUYECKOIO MPUMEHEHUS U MOJIYy4YEHUs
U3Y4aeMbIX BEILLIECTB.

OcBoeHHe TporpaMMbl IO XUMHH CHOCOOCTBYET (POPMHPOBAHUIO MPEACTABICHUS O XUMUYECKOU
COCTABJISIIOLIEH HAy4YHON KAPTUHBI MUpPA B JIOTMKE €€ CUCTEMHON IPUPOABI, IEHHOCTHOIO OTHOLICHUS K
Hay4yHOMY 3HAHUIO M METOJAaM INO3HaHMs B Hayke. l3ydeHume XuUMHUHM NOpPOUCXOIUT C
NpUBJICUCHUEM3HAHNN U3 paHee U3YUYEHHBIX YUeOHBIX mpeamMeToB: «Okpyxaoumii mupy, «buonorus. 5—
7 xnacces» U «Pu3HuKa. 7 Kiacey.

[Ipy wW3yd4eHUM XHMHUU NTPOHCXOAUT (POPMUPOBAHME 3HAHUKA OCHOB XHMMHUYECKOH HAyKH Kak
00JacTl COBPEMEHHOTO0 E€CTECTBO3HAHMS, MPAKTHUYECKOM [eATEIbHOCTH 4YelOBEKa M Kak OJIHOTO U3
KOMIIOHEHTOB MHPOBOH KyJIbTYphl. 3ajada y4yeOHOro MpeaMeTra COCTOMT B (POPMHPOBAHUU CHUCTEMBI
XUMUYECKUX 3HAHUH — BaXXKHEUIIWX (HAKTOB, TMOHSTHM, 3aKOHOB W TEOPETHYECKUX TIOJIOKCHHM,
JIOCTYIHBIX 00OOIIEHNH MHPOBO33PEHUYECKOIO XapaKTepa, s3blka HAayKH, B MPUOOIIEHWH K HAyYHBIM
METOJIaM TIO3HAHUS TPU H3YYEHUU BELIECTB U XUMUYECKUX DPEaKIuil, B (OPMUPOBAHUU U PA3BUTHU
MO3HABATENbHBIX YMEHUN U MX MPUMEHEHHH B y4eOHO-ITO3HABATEIbHON M y4eOHO-HMCCIE0BATENbCKOM
NesITeIbHOCTH, OCBOCHUH TIPABHJI OE30MaCHOTO OOpAIeHHs C BELIECTBAMH B IIOBCETHEBHOM KU3HU.

[Tpu M3yyeHNH XMMUU Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHMs BaXKHOE 3HAUCHHE MPUOOpenu
TaKue 1ENH, Kak:

— (QopMHpOBaHUE MHTEIJICKTYAIBHO pa3BUTONW JIMYHOCTH, TOTOBOM K caM00oOpa3oBaHUIO,
COTPYJHUYECTBY, CAMOCTOSITEIHbHOMY MPHUHSTHUIO DELIEHUH, CIOCOOHOW ananTUpoBaThCsi K OBICTPO
MEHSIOLMMCS YCIOBHSIM JKU3HH;

—  HampaBIICHHOCTh OOydYeHHMsI Ha CHCTEeMAaTH4YecKoe TMpuoOImeHne ofydalmmxes K
CaMOCTOSITENILHON ITO3HABATENbHON JIEATENIbHOCTH, HAYYHBIM METOJaM TIO3HaHUs, (OPMHUPYIOIIUM
MOTHBAIIMIO ¥ PAa3BUTHE CIOCOOHOCTEHN K XUMUU;

— ofecriedeHne  yCJIOBHUH, CIOCOOCTBYIOIIMX  HPUOOPETEHHIO  OOYYaroIIMMHCS  OIBITa
pa3HOOOpa3HOW [NeATeNbHOCTH, TIO3HAHHUS M CAMOIO3HAHUS, KIIOYEBBIX HABBIKOB (KJIHOYEBBIX
KOMIIETEHIIH ), UMEIOIINX YHUBEPCAIBHOE 3HAYEHHE JUIsl Pa3JIMYHbIX BUJIOB JIEATEIBHOCTH;

— ¢opmupoBanue oOmel GyHKIIMOHATBLHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM YHCIIE
YMEHUI OOBSICHATH U OLIEHUBATh SIBICHUS OKPYXKAIOIIET0 MUPA, UCTIONb3Ys 3HAHUS U OIBIT, OJYyYECHHBIE
IpU W3YYEHUU XHUMHUH, NMPUMEHSATh UX MpPH PElIEHUU MpoOJeM B MOBCEIHEBHOW XKU3HU U TPYIOBOM
NESITENIbHOCTH;

— (opmupoBaHue y O0OyYaroImMXCS TyMaHUCTUYECKMX OTHOILIEHUH, MOHMMAaHUS LEHHOCTU
XUMHAYECKUX 3HAHUH Ui BBIPAOOTKU 3KOJIOTUYECKH IIeJIECOO0Pa3HOTO MOBEJACHUS B OBITY M TPYIOBOM
NEATEIBHOCTH B LEJISIX COXPAHEHHUSI CBOETO 370POBbs U OKPYKAIOIIEH MPUPOJTHON CPEMBL;

— pa3BUTHE MOTHBALlMM K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO W CaMOBOCIHMTAHHUIO Ha
OCHOBE YCBOEHHS OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOQMIs U
HaNpaBJICHHOCTHU JaJbHEUIIETr0 00yUeHHs.

[Iporpamma crimaHupoBaHa C y4€TOM NMPOTPaMMbl BOCIIUTAHUSI THMHA3UH.

OOmiee yHMCIO YacoB, OTBEASHHBIX JUISI M3YYEHUS XMMHUUM HA YPOBHE OCHOBHOIO OOIIEro
oOpazoBanus, coctaBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B Heneno), B 9 kimacce — 68 gacos (2
yaca B HEJICIIO).

YYEBHO-METOANUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHHUKA



» Xumusi, 8 kmacc/ 'abpuensu O.C., OctpoymoB WU.I"., Cnaakos C.A., AKIIMOHEpHOE OOIIIECTBO
«M3parenscTBO «lIpocBemenne»
* Xumus, 9 knacc/ 'abpuensa O.C., OctpoymoB WU.I"., Craakos C.A., AKIIMOHEpHOE OOIIIECTBO
«M3parenscTBO «lIpocBemenune»

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH UHTEPHET

Poccutiickas anexTponHas mkona. https://resh.edu.ru/
DOUTIN https://fipi.ru/oge/otkrytyy-bank-zadaniv-oge
O6umaxo 3Hanuii https://oblakoz.ru/
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COJEP)KAHUE OBYYEHUA

8 KUIACC

IlepBOoHaYa/IbHBbIE XMMUYECKHE MOHATHS

[Ipeamer xumuu. Poib XMMHUM B KM3HH 4elOBEKa. XMMHs B CUCTEME HayK. Terna M BeLIECTBa.
dusnueckue CBOMCTBA BEIIECTB. ArperarHoe cocTosiHue BemiecTB. [loHsTHE O MeTojnax MO3HaHUs B
xuMun. Yucteie BemecTBa U cmecu. CrocoObl pa3aeieHus cMecei.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE 3JIeMEHTbl. CHMBOJIBI XMMUYECKHUX 3JIEeMEHTOB. lIpocThie u
CJIOXKHBIE BEIIeCTBAa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuueckass (opmyna. BaleHTHOCTh aTOMOB XUMHUYECKHX JJIEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BemecTB. OTHOcuTenbHAsE aTOMHass Macca. OTHOCUTENbHAs MOJEKYJsIpHas Macca. MaccoBas
JI0JI1 XUMUYECKOT0 3JIEMEHTA B COCIUHEHHH.

KonnuectBo BemecrBa. Monbs. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA, MAacChl U YHCIIA
CTPYKTYPHBIX eIMHUII BeriecTBa. Pacyérel mo popMynaM XUMHUUECKUX COCTUHEHUH.

@u3znuecKkue U XUMMUYECKHE SIBIICHUS. XMMHUUYECKasl peaklus U €€ MPU3HAKU. 3aKOH COXpaHEHUs
Macchl BENIECTB. XUMHUYECKHE ypaBHEeHHs. Krnaccudukaius XUMHUYECKUX peakiuil (CoeauHeHus,
pasNoKeHUs, 3aMeIeHUs, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOH MOCYAOH, MpaBmiIaMy paboThl B JIaOOpaTOPUU U MpUEMaMU OOpaleHHs
c nabopaTopHbIM O0OOpyIOBaHMEM, HW3Y4Y€HHE U ONUcCaHWe (UIUYECKUX CBOMCTB 00pasloB
HEOpPraHMYECKUX BEIIECTB, HabOmojeHue (u3nueckux (IUIaBlIeHWE BOCKA, TasHUE JIbJa, PAacTUpaHHE
caxapa B CTYIIKE, KHTIEHUE U KOHJICHCALIMS BOJbl) U XUMUYECKUX (TOPEHHE CBEYH, MPOKATUBAHUE MEIHON
MIPOBOJIOKH, B3aMMOJECICTBHE MeJla C KHUCJIOTOW) SIBJICHHWM, HaONIOJeHWEe U OINHCaHUE MPU3HAKOB
MPOTEKAHUS XUMUYECKUX peaKluil (pa3iokeHue caxapa, B3auMOJECHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM
Oapusi, paznoxxenue ruapokcuaa Meau (II) mpu HarpeBaHuu, B3aUMOJCHCTBHUE JKeJie3a C PaCTBOPOM COJTH
menu (1), n3ydenue cnocoOOB pas3ieneHus: CMecel: ¢ IOMOIIBI0 MarHuTa, (PUILTPOBAHUE, BBITAPUBAHMUE,
TUCTHIUIALMS, Xpomarorpadus, NpOBEIeHHE OYMCTKU IMOBApEHHOW COJM, HAONIOJCHHE M ONUCAHHE
pe3yabTAaTOB MPOBEJEHUS OMNbITa, WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHUs MAacCChl, CO3/JaHHE MOJeneit
MOJIEKYJI (IIIapOCTEPIKHEBBIX ).

Baskneiinue npeacTaBuTe I HEOPraHMYECKUX BeLeCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopon — anemeHT u nmpoctoe BemectBo. Haxoxnenune
KHCIIOpOJia B IpUpoJe, GU3MUECKHE U XUMHYeCKHe cBoicTBa (peakiuu ropenus). Okcunsl. [IpumeHenue
kucinopona. CrocoObl TOMy4YyeHHUS KHCIOpoAa B J1abopaTopuu U MpoMblieHHOcTH. Kpyroopor
Kucnopoa B mpupoe. O30H — alIoTpoItHas MoIU(UKAIHS KUCIOPO/Ia.

TenoBolr  3h(dexT XUMHYECKOW  peakiuu, TEPMOXUMHYECKHE YpaBHEHHMs, OK30- U
SHJOTEPMUYECKHE peaklHu. TOIUIMBO: Yrojb M METaH. 3arps3HEHUE BO3yXa, YCUJIEHHE MAapHUKOBOIO
s dexra, pazpyiieHne 030HOBOTO CIIOSI.

Bogopon — snemeHT m mpocToe BemecTBO. HaxoxkaeHue Bogopona B mpupone, (pusmveckue u
XUMHYECKHE CBOICTBA, IPUMEHEHHE, CIIOCOObI oay4yeHus. KucioTsl u comu.

MossipHblii 00BEM Ta30B. Pacy€Tbl o XUMHUECKUM YpaBHEHUSIM.

®dusnyeckue cBorcTBa BoJibl. Bosa kak pactBoputens. PacTBopsl. HacklllieHHbIE M HEHACKIILIEHHBIE
pactBopbl. PacTBOpuMOCTH BemecTs B Boje. MaccoBas [0Ji1 BelleCTBA B PAcTBOpe. XUMHUUYECKHUE
cBoiicTBa Bonbl. OcHOBaHMs. Posib pacTBOpOB B MpHUpOJIe W B JKU3HMU 4YesioBeka. KpyroBopoT BobI B
pupojie. 3arpsi3HeHHe MPUPOAHBIX BoJ. OXpaHa U OUMCTKA IPUPOIHBIX BOJ.

Knaccudukanmss  Heopranmueckmx  coemuHeHuid.  Oxcunpl.  Knaccudukanus — oKcHIOB:
coneoOpa3yomue (OCHOBHBIE, KHCIOTHBIE, amQoTepHbIe) U HeconeoOpasyromme. HomeHnkmarypa
okcu10B. usznueckre U XUMHUYECKHE CBOMCTBA OKCUIOB. [lomydeHue okcuaos.

OcnoBanust. Knaccudukanus ocHoBaHMN: MIENOYM U HEPACTBOPUMBIE OCHOBaHUS. HomeHkiaTypa
OCHOBaHMI. PU3NYECKHE U XUMUYECKUE CBOMCTBA OCHOBaHM. [TonyueHne oCHOBaHUI.

Kucnorsl. Knaccudukanus kucnor. Homenknarypa kucinor. @U3nuecKue 1 XUMUYECKHE CBOHCTBA
kucinot. Pan aktuBHoctn MetaiuioB H. H. bekerosa. [lonyyenue kucior.

Comu. Homenknarypa coneil. @u3nueckne 1 XUMU4Yeckue cBoiicTsa coiel. [lonydenue conei.

['eneTnyeckas CBA3b MEXKIy KJIIACCAMH HEOPTaHUYECKUX COCTUHEHUM.

Xumuueckuii IKcnepumenm:



KaueCTBEHHOE OIpe/IeJIeHUEe COJEp)KaHUsd KHUCIOpOoJa B BO3JyXe, IONy4YeHHE, coOHupaHue,
pacrmo3HaBaHUe U U3yYEeHUE CBOMCTB KUCIOPOAA, HAOIIOeHIE B3aUMOJICHCTBUS BEIIECTB C KHCIOPOIOM
U YCJIOBHSI BOSHHUKHOBEHMSI U MPEKpalleHus] ropeHus (moxapa), 03HaKOMJIeHHe ¢ 00pa3liaMu OKCHJIOB U
OMHMCAaHWE WX CBOWCTB, TMOJy4YeHHE, COOMpaHWE, pAaclo3HABaHWE W W3YYCHHE CBOWCTB BOJOPOJA
(ropenue), B3auMmozeiictBue Bojopoaa ¢ okcugom wmemu (II)  (BO3MOXKHO  HWCHONIB30BaHUE
BUJICOMATEPHAJIOB), HAOIIOIeHHE 00Pa3I0B BEIIECTB KOJIMYECTBOM | MOJIb, HCCIIEIOBAaHHE 0COOEHHOCTEH
pPacTBOPEHMS BEIIECTB C PA3NIMYHONW PACTBOPUMOCTBIO, IMPUTOTOBICHHE PACTBOPOB C OMNPENEIEHHON
MacCOBOH JI0JIel paCTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOABI C METAJUTAMU (HATPHEM M KaJIbI[UEM )
(BO3MOXKHO HCIIONIB30BaHUE BHAEOMATEPUANIOB), HCCIEAOBaHHE OOpa3llOB HEOPraHMYECKUX BEIIECTB
Pa3IUYHBIX KJIACCOB, HAOIIOIEHUE U3MEHEHHUSI OKPACKH WHIMKATOPOB B PAacCTBOpaxX KHUCIOT U IIENIOYEH,
n3ydeHue B3ammojaercTBusi okcuma meau (II) ¢ pacTBopoM cepHOM KHCIOTHI, KHUCIOT C METajIaMH,
peakuuii HeHTpalu3auu, NoJIy4eHHe HEPACTBOPUMBIX OCHOBAHUH, BRITECHEHUE OJIHOTO METaljia APYTUM
13 PacTBOpa COJIM, PELIEHNE SKCIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHelne Ki1acchl HEOPraHMYECKUX
COEAUHEHUIN».

Iepuonuueckuii 3axkoH wu Ilepuoauveckass cucremMa xumMuuyeckux »3jementos JI. H.
MenpeneeBa. Crtpoenne aToMoB. XuMH4YecKass CBs3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peakuun

[lepBple TOMBITKK KIacCH(PHUKAIUU XUMUYECKUX dJieMeHTOB. [loHSATHE O Tpymnmax CXOTHBIX
AJIEMEHTOB (IEJIOYHbIE W IIEJI0YHO3EMENbHbIE METaJlIbl, TaJOreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3ytoT aM(pOTEepHbIE OKCUIBI U THIPOKCHUIBI.

[Tepuonuueckuii 3akoH. Ilepuoanueckas cucrema xumMuueckux snemeHtoB [[. M. MeHneneesa.
Kopotkonepuoanast u jmHHonepruoanas (Gopmbl [lepuoandeckoil cuCTEMbl XUMHYECKHUX dJIeMeHTOB /1.
N. Menneneea. [lepuonbl u rpymnmnsl. GU3ndeckuii CMbICT MOPSAKOBOIO HOMEpa, HOMEPOB IMEepUoJa U
TPYIIIBI 3JIEMEHTA.

Crpoenne aromoB. CoctaB aroMHbIX siaep. M3orombl. DnekTpoHbl. CTpOeHHE HIEKTPOHHBIX
obonouek aromoB mepBbix 20 xumudeckux sneMeHToB llepuommueckoit cucremsl J[. M. Menneneesa.
XapakTepuCcTUKa XUMHUYECKOTO 3JIEMEHTa Mo ero mojoxeHutro B Ilepumoamueckorn cucreme [ U.
Menpeneesa.

3aKOHOMEPHOCTH HW3MEHEHUs paJuyca aTOMOB XHMMHYECKHUX DSJIEMEHTOB, METAUNIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO IPYINaM U Iepruoiam.

3nauenue Ilepuomnueckoro 3akoHa W Ileproanyeckol CHUCTEMBI XMMHYECKHUX JJIEMEHTOB IS
pa3BuTus Hayku U npaktuku. J[. . MenzaeneeB — yu4€HbIN U Tpak1aHNH.

Xumunyeckas cBsizb. KoBaneHTHasi (mosispHasi ¥ HEMOJSpPHAs) CBSA3b. DIEKTPOOTPULIATEIHHOCTh
XUMHUYECKUX AJIEMEHTOB. VIOHHas CBSI3b.

Crenenb oxucieHus. OKUCIUTENBHO--BOCCTAHOBUTENbHBIE peakuuu. [Ipomeccsl OKHUCIeHHS U
BOCCTaHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHE OOpa3I[OB BEMIECTB METAUIOB M HEMETAJUIOB, B3aMMOJCHCTBUE THUAPOKCHAA IUHKA C
pacTBOpaMHM KHCJIOT M ILIEJIOYEH, MPOBEACHHUE OIBITOB, WUIIOCTPUPYIOIIMX IMPUMEPBl OKHCIUTEIbHO-
BOCCTAaHOBUTENBHBIX peakinii (rOpeHne, peakiuy Pa3IoKeHHsI, COCTUHEHUS ).

Meostcnpeomemnwie ceasu

Peanuzamusi MeXpeaAMETHBIX CBSI3€M MPU U3YYEHUU XUMHUU B § KJIAcC€ OCYIIECTBISIETCA 4Yepe3
HCIOJIb30BaHNE KaK OOIINX €CTECTBEHHO--HAYUHbIX MOHATHH, TaK U MOHATHH, SBISIOMIUXCS CHCTEMHBIMU
JUTSL OTJEIBHBIX MIPEAMETOB €CTECTBEHHO--HAYUYHOI'O LIUKIIA.

OO1Iue ecTecTBEHHO--HAYYHbIE MOHSTHS: Hay4yHbIH (DaKkT, rumore3a, TEOpHUs, 3aKOH, aHaJM3,
CUHTE3, KIacCHU(UKaIUs, MEePHUOJUIHOCTh, HAOIIOJEHUE, IKCIEPUMEHT, MOJCIUPOBAHUE, HU3MEpPEHUE,
MO/I€EJIb, SIBJIICHHE.

®duznka: MaTepusi, aToM, 3JIEKTPOH, MMPOTOH, HEUTPOH, UOH, HYKJIH/I, U30TOMbI, PAAUOAKTUBHOCTb,
MOJIEKYJa, SJEKTPUYECKUN 3aps], BEIIEeCTBO, Telo, 00BEM, arperarHoe COCTOSIHME BeIecTBa, TIas,
(bu3MUYecKre BeTMYNHBI, €AMHUIIBI H3MEPEHUS, KOCMOC, TUIaHETHhI, 3BE3/161, COIHIIE.

buonorust: potocunres, npixanue, ouocdepa.



I'eorpadus: armocdepa, rumpocdepa, MHUHEpadbl, TOPHBIE TOPOJABI, IOJIE3HBIE HCKOMAaeMbIe,
TOIJINBO, BOAHBIE PECYPCHI.

9 KUIIACC

BemecTtBo M XUMHYeCKasi peaKIusi

[Tepuonuueckuii 3akoH. Ilepuoanueckas cucrema xuMuueckux snemeHtoB [[. M. MeHneneena.
CrpoeHne atoMoB. 3aKOHOMEPHOCTM B HM3MEHEHMM CBOMCTB XMMHUYECKHX JJIEMEHTOB IEPBBIX TPEX
MIEPUOJIOB, KalMs, KajdblUd M HMX COCOUHEHWH B COOTBETCTBHUM C IIOJIOXKEHUEM DJJEMEHTOB B
Ileproanyeckoii CUCTEME U CTPOEHUEM UX aTOMOB.

Crpoenue BemecTBa: BUABI XUMHUYECKOW CBA3U. THIBI KPUCTALIMYECKUX PEHIETOK, 3aBUCUMOCTh
CBOMCTB BEILECTBA OT TUIIA KPUCTAUIMYECKON PEIIETKU U BUJIa XMMUYECKOM CBS3H.

Knaccudukanus u HOMEHKIaTypa HEOPraHMYECKHX BEIIECTB. XMMHYECKHE CBOICTBAa BEILECTB,
OTHOCSIIIUXCS K  pa3IMYHbIM  KJjaccaM HEOPraHMYECKHUX COEIMHEHUM, TI€HETUYEeCKas CBs3b
HEOPraHUYECKUX BEILECTB.

Knaccupukanuss XMMHYECKMX peakiUil MO pa3iu4yHbBIM MpHU3HAKaM ([0 YHCIy U COCTaBy
Y4acTBYIOUIMX B PEAKIMM BEIIECTB, MO TEIIOBOMY 3(p(eKTy, MO0 HM3MEHEHHMIO CTENeHEeW OKHUCICHHS
XUMHAYECKHX JJIEMEHTOB, IO OOPAaTUMOCTH, IO YYacCTHIO KaTalu3aTopa). DK30- M SHAOTEPMHUYECKUE
peakuu, TepPMOXUMHUYECKHE YPABHEHMUS.

[lonatne o CKOpPOCTH XWUMHYecKOH peakuuu. I[loHsTHe 00 O00paTUMBIX U HEOOPATUMBIX
XUMUYECKHX peakuusax. [[oHATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. [loHsaTtne o karanwmse.
IlonsaTe 0 XMMHYECKOM paBHOBecUU. (DaKTOpBI, BIUAIOIIME HA CKOPOCTb XMMHYECKOW pEaKUUU U
MTOJIOKEHNE XUMUYECKOTO PABHOBECHSI.

OKUCIINTENIbHO-BOCCTAHOBUTENIBHBIE ~ PEaKIMM,  DJIEKTPOHHBIH  OamaHc OKHUCJIUTEIBHO-
BOCCTAHOBUTEIBHOMN peakiuu. COCTaBICHHE YPABHEHUN OKUCIUTEIBHO--BOCCTAHOBUTEIIBHBIX PEAKIUH C
MCIOJIb30BAaHUEM METO/Ia 3JIEKTPOHHOTO OanaHca.

Teopust MEKTPOJUTHUECKON TUCCOLMALANA. DIECKTPOIUTHI U HEANEKTPOIUTHI. KaTHOHBI, aHUOHBI.
MexaHu3M AMcCcOLMalM BEIIECTB € Pa3jIMYHbIMU BUJAMH XUMUYECKOHW CBs3U. CTENEHb JUCCOLUALMU.
CunbHbIe U cllabble JIEKTPOIUTHL.

Peakiium wnoHHOTO oOOMeHa. YCIOBHS MpPOTEKAaHUs peaKkIuii HOHHOIO OOMEHa, IIOJNHbIE |
COKpaIllEHHBbIE HWOHHBIE YpaBHEHUs peakuuil. CBOWCTBAa KHCIOT, OCHOBAaHMH M COJIEM B CBETE
MPEJCTaBICHUN 00 3IIEKTPONUTHYECKON nuccormanuu. KadecTBeHHble peakiuu Ha HOHBL [loHsTHE O
TUIPOJIU3E COJICH.

Xumuueckuii IKcnepumenm:

03HAaKOMJICHHE C MOJEISAMU KPUCTAINIMYECKUX PEIIETOK HEOPraHWYECKUX BEIECTB — METAJJIOB U
HeMeTaloB (rpaduTa U anMasa), CIOXKHBIX BELIECTB (XJIOpHAA HATpHs), UCCIECIOBAaHHE 3aBHCUMOCTH
CKOPOCTH  XHMHYECKOW peakIuud OT BO3JACHCTBHS  pazNUYHbIX  (DAKTOPOB,  HCCIEIOBaHHE
ANIEKTPOIPOBOIHOCTH PAacCTBOPOB BEUIECTB, MpoOIecca TUCCOLMALMU KHUCIOT, ILIEN0Yed M coyel
(BO3MOXKHO HCIIOJIb30BaHHE BHJIE0 MATE€PHANIOB), MPOBEACHUE OMBITOB, WIUTIOCTPUPYIOLIUX MPU3HAKH
NPOTeKaHMUs peakluii MOHHOro oOMeHa (0Opa3oBaHHE OCajKa, BBIJCICHHE Ta3a, 0Opa3oBaHUE BOJBI),
OTIBITOB, WJUTIOCTPUPYIOLIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakuuil (TopeHue, peakiuu
pa3joKEHUs, COEIMHEHUs), PACIIO3HABAHWE HEOPraHWYECKUX BELIECTB C IIOMOIIBI0 KayeCTBEHHBIX
peakluii Ha MOHBI, pEIIEHUE YKCIIEPUMEHTAIIBHBIX 33/1a4.

HemeTtajuibl H MX cOeJUHEHHUS

OOmiasi xapakTepucTuka rajoreHoB. OcoOEHHOCTH CTPOCHMSI aTOMOB, XapaKTEpHbIE CTEHNEHU
okucienus. CTpoeHne U PU3NYECKUE CBOWMCTBA MPOCTHIX BEIIECTB — raJOreHOB. XMMHUYECKUE CBOWCTBA
Ha IpuMepe XJiopa (B3auMOCHCTBHE ¢ MeTa/UIaMH, HEMETaNIaMH, IejodaMu). XjaopoBoaopo. CossiHas
KHUCJIOTA, XMMHMYECKHE CBOWCTBA, IIOJIyd4EHHE, IpUMeHeHue. JlelicTBue XJopa M XJIOPOBOJAOpOAA Ha
OpraHu3M 4ejoBeKa. BaxkHelne XJI0puabl U UX HAXO0XKACHUE B IPUPOJE.

OOmras xapakrepucTika 31eMeHToB VIA-rpynmbl. OcOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIE
crenieHn okucieHus. CtpoeHne M (U3MUECKHE CBOWCTBA MPOCTHIX BEUIECTB — KHUCIOPOJAa U CEpHI.
AnnoTpornHele  MOAM(UKALMKA KHUCIOpoJa M cepbl. XHUMHUYECKHe cBoicTBa cepbl. CepoBoaopos,
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CTpoeHHe, (u3HuecKue U XUMHUYeckue cBOMCTBAa. OKCHABI cepbl KaK MPEACTaBUTEIN KHCIOTHBIX
okcuaoB. CepHasg KHCIOTa, (PU3MYECKHE W XMMUYECKHE CBOWCTBa (OOIIME KaK IMpeICTaBHTENs Kiacca
KHCIIOT U crneurduueckre). XUMHUYECKUE PpEeaklUU, JieXkallde B OCHOBE IMPOMBIILIEHHOTO crocoba
MOJIyYeHUs1 CEpHOU KHUCIOThL. [IpumeHeHue cepHoil KHUCIOTHL. COJMM CEpHOM KUCIOTHI, KaYECTBEHHas
peakuus Ha cynbdar-uoH. HaxoxxneHnue cepbl U e€ coeluHeHUi B mpupoje. XUMHUECKOe 3arpsi3HeHue
OKpY>KaloIleld cpeabl COSAMHEHHUSIMH cepbl (KUCIOTHBIE JOXAM, 3arpsi3HEHHE BO3AyXa M BOJOEMOB),
CIOCOOBI €T0 MPEIOTBPAIICHHUS.

OOm1ast XxapakTepucTUKa 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTEpHbIE
CTETIeHU OKHUCIIEHUSA. A30T, paclpoCTpaHEHHE B Mpupoae, (u3nueckue M XUMHUYECKHE CBOICTBa.
KpyroBopor azora B mpupoge. AMMHUAK, €ro (pu3MuecKue M XHUMHYECKHE CBOMCTBA, IOJYYECHUE U
npuMmenenne. Coiau aMMOHUSA, UX (U3NYECKHME UM XMMHUYECKHE CBOMCTBA, mpuMeHeHue. KadecTBeHHas
peaxius Ha MOHBI aMMOHHUSA. A30THas KUCIOTa, €€ MONydeHHe, (PU3NUYeCKHe W XMMHUYECKHE CBOMCTBA
(oOmue Kak TpencTaBHTENS Kiacca KUCIOT M crenududeckue). VMcmonp3oBaHWe HUTPATOB M COJEH
aMMOHHSI B KauyeCTBE MHHEPAJIbHBIX YyHOOpeHuil. XUMHUYECKOe 3arpsi3HEHHE OKPYXKAIoIIeH Cpebl
COECIUHEHUSIMU a30Ta (KUCJIOTHBIE JAOXKIW, 3arpsA3HEHHE BO31yXa, MOUBBI M BOAOEMOB). Docdop,
aJIoTponHble Moaupukaun (ocdopa, ¢pusznuyeckue U xumuyeckue cpoiictBa. Okeupn ¢ocdopa (V) u
dbochopHas kucimoTa, PU3MUECKHE M XUMHUYECKHE CBOMCTBA, mosydeHue. Mcmons3oBanue docdatoB B
KaueCTBE MUHEPATbHBIX YIOOPECHUH.

OO6mrast xapakTepucTuka 351eMeHTOB [V A-rpynmbl. OcCOOEHHOCTH CTPOSHHUSI aTOMOB, XapaKTEPHBIE
CTETIEHU OKHUCIEHH. YTIIEPOA, aJUIOTPOIHbIE MOAU(PHUKAIINY, PACIPOCTPAHEHHE B IPUPOJE, (PU3UUECKUE
U XHMHYECKHEe cBoWcTBa. Anacopomus. KpyroBopor yriaepona B mpupoae. OKCuabl yriiepojaa, HX
¢bu3nUecKre M XUMHUYECKHE CBOICTBA, NCHCTBHE HA JKUBBIE OPTaHU3MBI, MOJYYCHHE U MPUMEHEHHE.
DKoJIoTHYeCcKue MpoOJIeMbl, CBsA3aHHBIE ¢ OKcuoM yriepona (IV), runmoresa rio0aabHOTO MOTEIICHUS
KJIUMaTa, NapHUKOBBIN 3¢ (ekT. YTosbHas KUCIO0Ta U e€ CONM, UX (pu3nyeckue U XMMUYECKHEe CBOMCTBA,
noyiyueHue u npuMmeHeHue. KauectBeHHas peakuus Ha KapOoHaT-uoHBL Mcmonb3oBanue kapOOHATOB B
OBITY, MEMIIMHE, TIPOMBIIIUIEHHOCTH U CEIbCKOM XO3sIHCTBE.

[lepBoHayanbHbIe MOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COEAMHEHHUSAX yriiepoja (MeTaH,
9TaH, STUJICH, alleTUIICH, 3TaHOJI, TIIUIEPHH, YKCYCHAs KUCIIOTa). [IpupoIHbIE HCTOYHUKH YTIIEBOJIOPOIOB
(yromb, mpuponmHBIH Ta3, He(pTh), MPOAYKTHI HX TmepepaboTku (OCH3WH), X poOJb B OBITY U
MPOMBIIIICHHOCTH. [ToHSITHE 0 OMONOTMYECKH Ba)KHBIX BEIIECTBAX: KUPAX, OENKax, yriIeBoJaX — M UX
poJu B )KM3HU YeoBeka. MaTepraibHOE €AMHCTBO OPraHUYECKUX U HEOPTaHUUECKUX COCTUHEHHH.

Kpemuuii, ero ¢usnueckue M XMMHUYECKHE CBOWCTBA, MONydeHHEe U npuMeHeHune. CoeauHeHUus
KkpemHHs B mpupojae. OOmmue mnpencraBiaeHus o0 okcume kpemaus (IV) um KpeMHHEBOW KHCIIOTE.
Cunukatel, UX UCHOJH30BAaHUE B OBITY, B MPOMBINUICHHOCTH. BaKHEHIIIHE CTPOUTEIbHBIE MaTEPHAIIBI:
KepaMHKa, CTEKJIO, IIeMEHT, OeToH, kene300eToH. [Ipobmembl 6e30mMacHOrO  MCIOIB30BAHUS
CTPOUTENLHBIX MAaTEPUAJIOB B MIOBCEAHEBHON KHU3HHU.

Xumuueckuii IKcnepumenm:

u3yuyeHue oOpas3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSHOW KHUCIOTHI, IPOBEICHUE
KAueCTBEHHBIX peaKlIMi Ha XJOPUA-UOHBI W HAOJIOJIEHUE MPU3HAKOB HX TMPOTEKAHUS, OIBITHI,
oTpaxkaromue (U3NYECKMe W XHUMHYECKHE CBOWCTBA TaJOTEHOB M WX COCAMHEHHH (BO3MOXKHO
WCIIOB30BaHUE  BHJICOMATEPHANIOB), O3HAKOMJICHHE C oOpaslamMu  XJIOpUI0B  (TajJoreHUI0B),
O3HAKOMJICHHE C 00pa3lamMu cepbl U €€ COeTUHEHUSAMHU (BO3MOXKHO HMCIIOJIb30BaHHE BHUEOMATEPHAIIOB),
HaOIo/leHne mpoliecca OOyIIMBaHUS caxapa MoJ JEeHCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KHCIOTHI,
M3yueHHe XUMHUECKUX CBOMCTB pa30aBICHHON CEpHON KUCIOTHI, IPOBEICHNE KaUeCTBEHHOM peakIiy Ha
cynabdaT-uoH M HaONIOIeHHWE TpU3HaKa €€ MPOTeKaHUs, O3HAKOMJIEHHE ¢ (U3UYECKUMHU CBOMCTBaMU
a3oTa, hocdopa u UX COeAMHEHHI (BO3MOXKHO HCITOJIb30BAHHE BUEOMATEPHATIOB), 00pa3iiaMu a30THBIX
n ¢pocdopHbIX ymoOpeHui, MoaydyeHue, COOMpaHHe, paclo3HaBaHWE W HM3YYCHHE CBONCTB aMMHUaka,
MPOBEJICHUE KAUYeCTBEHHBIX pEaKIuii Ha HMOH aMMOHHMS U (ocaT-uOH U U3YyUYCHUE MPU3HAKOB HUX
MPOTEKaHUs, B3aUMOJCHCTBHE KOHIIGHTPUPOBAHHOW Aa30THOM KHCJIOTBI C MeEIb0 (BO3MOXKHO
WCIOJIb30BaHNE BUICOMATEPHANIOB), U3yYECHUE MOJENEH KPHUCTANIMYECKUX PemEToK anmasa, rpadura,
¢byniepeHa, 03HaKOMIJICHHE C MPOIIECCOM aJCOPOLIMH PACTBOPEHHBIX BEILIECTB aKTUBUPOBAHHBIM YIIIEM U
YCTPOHCTBOM IPOTUBOTa3a, MOIy4YeHUE, COOUpaHue, Paclio3HABAHNUE U M3yYEHHE CBOMCTB YIJIEKHCIOTO

8



rasa, MpoBEJCHHE KAUECTBEHHBIX pEaKlMi Ha KapOOHAT M CUJIMKAT-UOHBl M H3y4ye€HUE MPU3HAKOB HUX
MPOTEKaHUs,  O3HAKOMIIEHHE C  MPOAYKIMEH  CHJIMKATHOM  IPOMBIIUIEHHOCTH,  PEIIeHUE
SKCIEPUMEHTAIBHBIX 337a4 110 TeMe «BaxxHelnme HeMeTauIbl U UX COSAUHEHUS».

MeTta/uibl ¥ UX COeIMHEHUS

OOmasi XxapakTepUCTUKa XUMUYECKUX AJIEMEHTOB — METAJJIOB HAa OCHOBAHMM HMX TOJOXKEHUS B
[lepuoanueckoii cucreme xumuueckux siemeHToB J[. Y. MenneneeBa u crpoenusi aromoB. CTpoeHue
METaUIOB. Metanyeckas CBsI3b U METaUIMYECKass KpPUCTAUIMYECKass peléTKa. DIIEKTPOXUMUYECKUN
psan HanpsbkeHHH MetaioB. PU3MUecKWe M XUMHUYECKHE CBoiicTBa MeTauioB. OOmue crocoObl
MoJiydeHus: MeTayuioB. [loHATHE O KOPPO3UH METAIIJIOB, OCHOBHBIE CIOCOOBI 3aIIUTHI UX OT KOPPO3UHU.
Crnagsl (CTallb, 9yTYH, TIOPATIOMUHUN, OPOH3a) M MX IPUMEHEHHE B OBITY U IPOMBIIILIICHHOCTH.

[Ilenounble MeTauibl: MoJioKeHHE B Ilepmomumueckoil cucreme XuMHUeCKHUX syiemeHToB J[. .
MenpeneeBa, CTpOGHHE UX aTOMOB, HaXOXKJeHUE B npupoje. dusndeckre U XMMUUECKHE CBOMCTBA (HA
npuMepe HaTpus U Kanus). OKCUABI U TUAPOKCUIBI HATPUS U Kanus. [IpuMeHeHne menoYHbIX MeTalIoB
U UX COCUHECHUM.

[IlenoyHO3eMeNbHBIE METAIBI MArHUN W KajdblMil: mosiokeHne B Ilepuomndeckod cucreme
XUMH4YeCKUX 35ieMeHTOB [l. 1. MeHneneeBa, cTpoeHHe UX aTOMOB, HaXOKJICHUE B Ipupoae. uznueckue
U XUMHUYECKHE CBOMICTBa MarHus M Kaiuplus. Baxueimme coequHeHHs Kanblus (OKCUA, TUIPOKCHU],
conn). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUs!.

Amomunnii: monoxkenue B [lepronnueckoit cucreme xumuueckux anemeHToB . . Menneneena,
CTPOEHHUE aToMa, HaxoxijaeHue B mpupoje. Dusnmyeckue M XUMUYECKHUE CBOICTBA aIFOMUHUA.
AMdoTepHbIE CBOMCTBA OKCHA M THIPOKCUIA AITFOMUHUS.

Keneso: nonoxenue B I[lepmoanueckoit cucreme xumuueckux snemeHtoB Jl. WM. Menpeneena,
CTPOEHHE aTOMa, HaxoXKJeHHWe B mnpupoge. dusznueckne M XUMHYECKUE CBOMCTBA jkeneza. OKCHIpl,
ruapokcuabl u comu xenesa (I1) u sxenesa (I11), ux cocra, CBOICTBa U MOIyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJICHHE C oOpa3laMd METaUIOB M CIUIABOB, MX (U3NYECKUMHU CBOWCTBAMH, H3y4YCHHE
pe3yIbTATOB KOPPO3WUH METAUIOB (BO3MOXHO HCITOJIb30BaHHWE BHUICOMATEPUATIOB), OCOOEHHOCTEH
B3aUMOJICHCTBUSL OKCHAA KalbLUsl U HATpUs C BOJOM (BO3MOXKHO HCIIOJNb30BAaHHUE BUIECOMATEPUATIOB),
UCCIIEIOBaHNE CBOMCTB JKECTKOW BOJBI, Ipoliecca TOpPEHHUs Kele3a B KHUCIopoae (BO3MOXKHO
WCIIO0JIb30BaHUE BUAEOMATEPUATIOB), MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIMil HA MOHBI: MarHusl,
KaJIbIIMS, aTIOMUHMS, IMHKa, *xkene3a (1) u sxenesa (II), menu (I1), HaGm0IeHE M ONTMCAHUE TTPOLIECCOB
OKpalllMBaHUsl IUIAMEHU HWOHAMH HATpUs, Kaiuusgd W  Kaublus (BO3MOXHO  HCIIOJH30BAHHE
BUJICOMATEPHAIIOB), UCCIIEIOBaHNE aM(DPOTEPHBIX CBOMCTB TMAPOKCHA AIFOMUHUS U TUIPOKCHUA IIMHKA,
pelIeHne 3KCIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHeiIre MeTaibl U UX COCIUHEHUSI.

XuMHUSA U OKPYKAKOIIAs cpeaa

BemectBa 1 Marepuansl B OBCEAHEBHOM >KM3HU YelioBeKa. bezonacHoe MCnosib30BaHUE BEIECTB
U XUMHUYECKUX peakuuii B ObITy. [lepBast momMols mpu XUMHUYECKHX 05KOTaX U OTPaBICHUSX.

XUMHYECKOE 3arpsi3HEHHE OKpYXarolled cpenapl (mpeaenbHas JONycTHUMas KOHILIEHTpALUs
BemecTs, ganee — [1/1K). Ponbs xumun B pemieHnn SKOJI0THYECKUX TTPOOIeM.

Xumuueckuii IKcnepumenm:

n3ydeHne o0pasIoB MaTepruaoB (CTEKIIO, CIJIaBbl METAIIJIOB, MOJUMEPHBIC MAaTEPUAJIBI).

Mescnpeomemmnwie ceasu

Peanusarus MeXIpeaAMETHBIX CBS3€d MPU U3YYEHUM XMUMHUU B 9 Kilacce OCYIIECTBISIETCA 4Yepe3
MCIOJIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHMA, TaK U MOHSATHH, SBISIONINXCS CUCTEMHBIMH
JUISL OTJEBHBIX IPEAMETOB €CTECTBEHHO--HAYYHOI'O IUKJIA.

OO01mue ecTeCTBeHHO-HAYYHBIC TIOHSTHS: HAYYHBIN (haKT, THIIOTE3a, 3aKOH, TCOPHs, aHATN3, CHHTE3,
KJaccupuKalus, NepUOAUYHOCTb, HAONIOIEHUE, SKCIEPUMEHT, MOJCIUPOBAHUE, U3MEPEHHE, MOJEIb,
SBJICHHUE, TAPHUKOBBIHN 3((EKT, TEXHOIOTUSI, MATEPUAIIBI.

®duznka: MaTepusi, aTOM, 3JEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIHMJI, U30TOIbI, PaJUOAKTUBHOCTb,
MOJIEKYJa, OJJICKTPUYECKUW 3apsii, TPOBOJAHHUKH, IOJYIPOBOJHUKH, IUIIEKTPUKU, (HOTOIIEMEHT,
BEUIECTBO, TeNO, OO0BEM, arperaTHo€ COCTOSIHME BEIeCTBa, Ta3, pacTBOpP, pPAaCTBOPUMOCTD,



KpUCTAJUTMYECKass pPEmIETKa, CIUIaBbI, (U3UYECKHUE BEIUYHMHBI, CIWHUIBI H3MEPEHHS, KOCMHYECKOE
IIPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COHIIE.

buonorust:  dorocuHTe3, apixanue, Owuocdepa, OIKOCHUCTEMA, MHUHEpPAIbHBIE YI0OpEHUs,
MHKPO3JICMCHTBI, MAKPO3JICMCHTLI, [TUTATCIILHBIC BCIICCTBA.

I'eorpadus: armocdepa, rumpocdepa, MHUHEpadbl, TOPHBIE TOPOJBI, TOJIE3HBIE HCKOMAaeMbIe,
TOIUIUBO, BOJHBIE pECYpPCHL.
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IINIAHUPYEMBIE PE3YJIbTATBbI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHN HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE pe3yNbTaThl OCBOCHUS TPOrPaMMbl OCHOBHOTO OOIIIET0 00pa30BaHUs IOCTUTAlOTCS B
XoJle OOy4YeHHs XUMHH B €IMHCTBE y4eOHONH M BOCHHTATEIHHOW JEATEIHHOCTH B COOTBETCTBUHU C
TPaJAULIMOHHBIMU POCCUHUCKUMU  COIMOKYJIBTYPHBIMH W  JyXOBHO-HPABCTBEHHBIMH II€HHOCTSIMH,
MPUHATHIMU B 00IIIECTBE MpaBUIIaMU M HOPMaMH TOBEJEHUS U CIIOCOOCTBYIOT IPOI[ECCaM CaMOIO3HAHUS,
CaMOpa3BUTHUS U COLUATM3AIIHN 00yJarOIINXCS.

JIu4HOCTHBIE PE3yIbTAThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOACTBOBATHCS CUCTEMOU
MO3UTUBHBIX [IEHHOCTHBIX OPUEHTALIMI U PacIIMPEHUE OMbITA ACITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B
JaCTH:

1)naTpuoTHYECKOr0 BOCIMTAHUS:

[IEHHOCTHOTO OTHOIICHHUS K OTEYECTBEHHOMY KYyJIbTypHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJIEIUIO, TOHUMAHUS 3HAUYEHUSI XMMHYECKONH HayKH B KM3HU COBPEMEHHOTro O0IlecTBa, CIOCOOHOCTH
BIIQJIETh JIOCTOBEpHOW WH(MOpMaNUed O TEepeAOBbIX OCTIKEHUSX H OTKPBITUAX MHPOBOM H
OTE€YECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U OOILIECTBA;

2)rpa;kIaHCKOr0 BOCIIUTAHUSA:

MIPEJICTABICHHS O COI[MAIBHBIX HOPMAax U IMpaBWJIaX MEXIUYHOCTHBIX OTHOIICHUN B KOJIJICKTHUBE,
KOMMYHHKATUBHOW KOMIIETGHTHOCTH B  OOIIECTBEHHO IIOJIC3HOW, y4eOHO-UCCIIeIOBATEIHCKOMH,
TBOPUYECKON U APYTUX BUJAX AESITENbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOI COBMECTHOM NEATEIbHOCTH
IpU  BHITIOTHEHUHM Y4YeOHBIX, MO3HABATENIBHBIX 3a7a4, BBIOJHEHUHW XHUMHUYECKUX OKCIEPHUMEHTOB,
CO3/IaHUU y4YEOHBIX MPOEKTOB, CTPEMJICHHSI K B3aUMOIIOHMMAHHUIO M B3aWMOIOMOIIM B IPOLECCE ITOU
y4eOHOU JIeATeTbHOCTH, TOTOBHOCTU OIEHMBATh CBOE TOBEJIEHUE W IMOCTYNKH CBOUX TOBAPHUIICH C
MO3UIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIKOB;

3)IIeHHOCTH HAYYHOT'O NMO3HAHMS:

MHUPOBO33PEHUYECKUE TMPEACTABICHUS O BEIIECTBE M XUMHYECKOW pEeaklMH, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BHUTHs HAYKU M COCTABIISIONINE OCHOBY JJII TOHMMAHUS CYITHOCTH HAYyYHOU
KapTUHBl MHpa, MpEeACTaBlIeHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHs MPUPOJBI, B3aMMOCBS3SIX
YeJI0BEKa C IIPUPOAHOU CPEAOH, O POJIM XUMHHU B IIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

M03HABaTEIbHbIE MOTHUBBI, HAIIPaBJICHHbIE Ha MOJIyY€HHE HOBBIX 3HAHUI MO0 XMMHUH, HEOOXOIUMBbIE
UIE  OOBSICHEHHST HAONIOJaeMBIX TMPOIECCOB W SBICHUM, TO3HABATENbHOW, HWH()OPMAIMOHHOW W
YUTATEIbCKON KYyJIbTYphl, B TOM YHUCJIE HABBIKOB CAMOCTOSTEIBHOM pabOThl ¢ y4yeOHBIMU TEKCTaMH,
CIPAaBOYHOU JIMTEPATYPOH, TOCTYITHBIMHA TEXHHYECKUMU CPEICTBAMU MH(POPMAITMOHHBIX TEXHOJIOTHIA;

uHTEpeC K OOyYeHHI0O U TO3HAHUIO, JI0003HATENBHOCTh, TOTOBHOCTH U CIHOCOOHOCTH K
caMo00pa30BaHUIO, MPOCKTHOW M HCCIEAOBATENbCKOW JEATEIHbHOCTH, K OCO3HAHHOMY BBIOODY
HAIMpPaBJIEHHOCTU U YPOBHS 00y4YeHHS B ajbHEHIIEeM;

4)dopMupoBaHNs KyJIbTYpPbI 310POBbA:

OCO3HaHHE ILIEHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOLIEHHUS K CBOEMY 3J0POBbIO, YCTAaHOBKU Ha
3I0pOBBI 00pa3 >KU3HH, OCO3HAHWE TOCIEICTBUNA M HENMPUATHE BPEIHBIX MPUBBIUEK (YMOTpeOICHHUS
QJIKOTOJI5, HAPKOTHUKOB, KYPEHHSs1), HEOOXOUMOCTH COOJIFOICHHS MPaBUJI 0€30MaCHOCTH TIPH 0OpaIeHur
C XUMHUYECKUMU BEIIECTBAMU B OBITY U PEATLHOU KU3HU;

5)TpynoBOro BoCnuTaAHMS:

WHTEPEC K MPAKTHIECKOMY M3YUEHHUI0 Tpodeccuil U Tpyda pa3IndyHOTO Poja, YBaXECHHE K TPYLY U
pe3ynbTaTtaM TPYIOBOM NEATENbHOCTH, B TOM YMCJI€ HAa OCHOBE MPUMEHEHHUs NPEIMETHBIX 3HAHWl 1O
XUMHH, OCO3HAaHHBIM BHIOOp WHAMBUAYAILHON TPACKTOPUU TMPOJOIDKEHHUS OOpa3oBaHUs C y4ETOM
JUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHWMHHU, OOILIECTBEHHBIX MHTEPECOB M TMOTPEOHOCTEH,
YCHEMHON MPOPECCHOHANBHON ACSITENTFHOCTH W PAa3BUTHS HEOOXOAMMBIX YMEHUH, TOTOBHOCTH
a/JIanTHPOBaThes B MpodeccnoHalbHOI cpee;

6)3K0/10rM4eCKOr0 BOCIIUTAHUSA:

HKOJIOTMUYECKHU 1IeJIeco00pa3Hoe OTHOIIEHUE K MPUPOJE KaK MUCTOUYHUKY KU3HU Ha 3emiie, OCHOBE
e€ CyIecTBOBaHUS, MOHMMAHHUE IIEHHOCTH 3JI0POBOTO U Oe30macHOro obpa3a >KHM3HH, OTBETCTBEHHOE
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OTHOIIEHHE K COOCTBEHHOMY (U3MYECKOMY M TICHUXHYECKOMY 3J0pPOBBIO, OCO3HAHHME IIEHHOCTH
COONIOICHHST TIPaBHJI OE30IIaCHOTO TOBEACHHUS TpH PabOTe C BEIIECTBAMHU, a TaKXKEe B CHUTYaIlUsX,
YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TMPUMEHSTh 3HAHUWsS, TOJy4daeMmble TpPHU W3YYCHHH XUMHUH, ISl pPEIICHHs 3a/ad,
CBSI3aHHBIX C OKPYXKalOUIEH MPUPOIHOW CPEeAOWd, IJIsl MOBBIMICHUS YPOBHSI SKOJOTMYECKOU KYIbTYpHI,
OCO3HaHUs TJIOOATFHOTO XapakKTepa SKOJOTHYECKHX MPOOJIeM M MyTeH WX PEIICHUs IMOCPEICTBOM
METOJIOB XHWMHH, DKOJOTHYECKOTO MBIIIJICHHS, YMEHHsS PYKOBOJCTBOBAThCS UM B IO3HABATEIbHOM,
KOMMYHUKATUBHON U COLIMAJIBHOW IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDI

B cocraBe wMeranpeAMETHBIX pE3YJIbTaTOB BBIACIAIOT 3HAYUMbIE U1 (DOPMHUPOBAHHS
MHUPOBO33PEHHUs O0IlleHAayYHbIEe MOHATHUS (3aKOH, TEOPHsl, IPUHIUI, TUNOTE3a, (PaKkT, cucreMa, mpolecc,
SKCIIEPUMEHT W JAPYroe.), KOTOPhIe HCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeaMeTax H
MO3BOJISIIOT HAa OCHOBE 3HAHUU U3 3TUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O LIEJIOCTHON HAayYHOU
KapTUHE MHpa, ¥ YHUBEpCalbHbIE Y4eOHBIC JeHCTBUS (MO3HABaTeIbHBIC, KOMMYHUKATHBHBIC,
pEerylaTUBHbIE), KOTOpble ofecrneunBaroT (HOpPMHUpPOBAHHE TOTOBHOCTH K  CaMOCTOSTEIbHOMY
TUTAHUPOBAHUIO M OCYIIECTBICHHUIO YIeOHOH 1eATeThHOCTH.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe el CTBHS

ba3soBble Jlornyeckue 1ecTBUA:

YMEHHSI UCIOJB30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHHS MPU OCBOCHUM 3HAHUIl: pacKpbIBaTh
CMBIC] XUMHUYECKHX TOHATUN (BBIACIATh MX XapaKTEpHbIC MPU3HAKH, YCTAaHABIMBATH B3aMMOCBS3b C
OPYTUMU TOHSTHSIMH), HUCIOJB30BaTh MOHATHUA Uil OOBSACHEHHUS OTHEIbHBIX (AKTOB U SBIICHUH,
BEIOMpATh OCHOBAHUS U KPUTEPUU AJIs KIACCU(PUKAIMHA XUMHUYECKHX BEIIECTB M XUMUYECKUX pPEaKIni,
YCTaHABIIMBATh MPUYUHHO-CIECICTBEHHBIE CBSA3M MEXAY OOBEKTaMH H3Y4YEHHs, CTPOUTH JIOTUYECKHE
paccyxieHust (MHIYKTUBHbBIC, J€AYKTUBHBIE, 10 aHAJIOTUH), 1€J1aTh BHIBOJBI U 3aKITIOUCHNUS;

yMEHHE TMPUMEHSITh B IIpollecce TIMO3HAHMSI MOHATHS (IpeIMETHble M MeTallpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJIEIH, UCIIOIb3yEeMbIE B XUMHH, IPEOOPA30BHIBATEH MIHPOKO MPUMEHSIEMbIC
B XMMHH MOJEJIbHbIE MPEICTaBICHHUS — XMMUUYECKUN 3HaK (CHMBOJI 3JIEMEHTA), XUMU4eckas Gpopmysa u
YpaBHCHHE XWMHUYECKOW pEaKIUh — MPH PEUICHUH y4eOHO-TIO3HABATENBHBIX 3a/ad, C y4ETOM 3TUX
MOJIETIbHBIX TMPEACTaBICHUI BBISBISATH U XapaKTEPU30BaTh CYILIECTBEHHbIE NPU3HAKU H3Y4aeMbIX
OOBEKTOB — XHMHYECKHX BEIIECTB U XUMHYECKHX PEAKIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH,
MIPUYHUHHO-CJIEICTBEHHBIE CBSI3U U MPOTUBOPEUHUS B U3YYaeMbIX MPOIIECCaX U SBJICHUSX.

ba3soBble ucciienoBare/ibCKie 1eHCTBUSA:

YMEHHE HCIOIb30BaTh MOCTABICHHbIE BOMPOCHl B KaueCTBE MHCTPYMEHTa MO3HAHUS, a TaKXKe B
KauecTBE OCHOBBI I (OPMUPOBAHMSI THUIIOTE3BI IO TPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHUH;

NpuUOOpeTeHHe OMbITa MO0 IJIAHUPOBAHUIO, OPTraHM3AlMM W TPOBEACHHUIO YYCHHUECKUX
SKCIIEPUMEHTOB, yYMEHHME HaOII0AaTh 3a XOJOM IIPOILIECCa, CaMOCTOSITENIbHO IPOTHO3UPOBATH €Tro
pe3ynbrat, GOpMyIUpoBaTh OOOOIICHHWS ¥ BBIBOJABI IO pe3yidbTaTaM NPOBEAEHHOTO OIBITA,
UCCIIEIOBaHMs, COCTABJIATh OTYET O MPOJIEIaHHOM padoTe.

Padorta ¢ undopmanmeii:

yMeHHEe BbIOUpaTh, aHAIM3UPOBATh U UHTEPIPETUPOBATH MHPOPMALINIO Pa3IMYHbIX BHUAOB U (HOpM
MIPEJICTABJICHMS, TTOy4aeMyI0 M3 PA3HBIX MCTOYHUKOB (HAYUHO-TIOMYJSpHAs JUTEpaTypa XUMHUYECKOTO
coJiep>KaHusl, CIpaBOYHbIE TOCcoOUs, pecypchl IHTepHeTa), KPpUTHUECKHU OLEHHUBATh MPOTHBOPEUYHUBYIO U
HEI0CTOBEPHYIO HH(OPMAIIHIO;

yMEHHE TPUMEHSATh pPA3IMYHble METOJbl M 3alpochl MpU MOHCKE M OTOOpe HHpOpMaLUM U
COOTBETCTBYIOIINX JIaHHBIX, HEOOXOJMMBIX IS BBITIONHEHUS Y4YeOHBIX W TIO3HABATENbHBIX 3a7a4
OmpeNeIEHHOTO THUMA, NPHOOPETEHHE OMbiTa B O00JIACTM  KMCMOJB30BaHUS  WHOOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUW, OBJIAJIEHUE KYJIbTYpPOH AaKTUBHOTO HCIOJIb30BAHUS PA3TIMYHBIX
MTOMCKOBBIX CHUCTEM, CAMOCTOSITENIbHO BBIOMpATh ONTUMAJIbHYIO (OpMY IMpeacTaBieHUs WHOOPMALUU U
WUTIOCTPUPOBATh pelIacMble 3a7adyd HECIOKHBIMH CXEMaMH, JuarpamMmamu, JIpyruMu (hopmamu
rpauKu U UX KOMOMHAITUSIMU,
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yYMEHHE UCTIONIb30BaTh U aHAJM3UPOBATh B Mpoliecce yueOHON U UCCIIeI0BATENbCKON AeSITENbHOCTH
MHGOPMALIMIO O BIMSHUM MPOMBIIIJICHHOCTH, CEJIBCKOTO XO3SHCTBA W TPAHCIOpPTa Ha COCTOSHUE
OKpY>Karolle MpUpPOTHON CPEIbI.
KoMMmyHuKaTHBHBIE YHHBeEpPcaIbHbIe YueOHbI€ TelCTBUS:
YMEHHUS 3aJlaBaTh BOIPOCH (B X0J€ AWaiora W (WJIM) IHUCKYCCHHM) TIO CYIIECTBY OOCYXKTaeMoiu
TeMBI, (GOPMYITHPOBATH CBOU MPETIOKEHHUS OTHOCUTEIHHO BBITIOTHEHHSI MPETIOKEHHON 3a/1a4;
YMEHHS TPEACTaBIATh IOJyYEHHBbIE pPE3yJbTaThl MO3HABATENbHOM NEATEIBHOCTH B YCTHBIX U
MUCBMEHHBIX TEKCTaX; JIeNaTh MPE3CHTAIMI0 PEe3yJNbTATOB BBIMOJHEHUS XUMHUYECKOTO JKCIIEPUMEHTA
(JtabopaTopHOTO OMBITa, JTAOOPATOPHOW pPabOTHI IO WCCICIOBAHWIO CBOWCTB BEIIECTB, y4eOHOTO
IIPOEKTA);
YMEHHUSI y4eOHOro COTpPYIHHUYECTBA CO CBEPCTHHKAMH B COBMECTHOM IO3HABaTEeNbHON U
UCCIIEIOBATEIBCKONW JIEITEIBHOCTH IPH PELICHHHM BO3HUKAIOMIMX MPOOJIEM Ha OCHOBE y4éra OOIIMX
MHTEPECOB U COIJIacoBaHMWsS Mo3uiuil (oOcyxaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE MITYPMbI»,
KOOpJMHAIMSI COBMECTHBIX JICHCTBUH, OINpeneleHne KPUTEPHEB IO OICHKE KadecTBa BBIOJHEHHOMN
paboTHI U ApyTHE).
PeryisiTuBHbIE YHUBepPCAJIbHbIE YUeOHbIE AeiicTBHUS:
YMEHHE CaMOCTOSITENIbHO OIpeAeNsaTh LEeIu JeATENbHOCTH, IUIAaHUPOBAaTh, OCYILIECTBIIATH,
KOHTPOJIMPOBATh U NPU HEOOXOAWMOCTH KOPPEKTHPOBATH CBOIO JESATEIBHOCTh, BBHIOMpaTh Hamboiee
a3 exTUBHBIC CTTOCOOBI penieHUsT YIeOHbIX U MO3HABATEIbHBIX 3a71a4, CAMOCTOSITEIIBHO COCTABIISATh WM
KOPPEKTUPOBATh NPEUIOKEHHBIM aJITOPUTM ACHUCTBUN IPU BBIOIHEHUU 3aJaHUM C Yy4ETOM IIOJIYyYEHUS
HOBBIX 3HAaHUI 00 wH3y4aeMblX OOBEKTaX — BEUIECTBAX U PEaKIMIX, OLEHUBATh COOTBETCTBHE
MOJIYYEHHOTO pe3yiabTaTa 3asBICHHOW IIeNIM, YMEHHE WCIOIb30BaTh W AaHAJIU3UPOBATH KOHTEKCTHI,
npesiaraéMble B YCIIOBUU 3aJaHU.
INPEIMETHBIE PE3YJIbTATbHI
B cocraBe npeaMeTHBIX pe3yabTaTOB MO OCBOCHUIO 0053aTENILHOTO COIEP)KAHUS, YCTAHOBIEHHOTO
TaHHOM (hemepayibHON pabovell mpOorpaMMoOid, BBIIENAIOT: OCBOCHHbIE 00yUYaIOIIMMUCS HAayYHbIC 3HAHMS,
YMEHHS ¥ CIOcOoObI AeUCTBUM, crieliupuuecKkue JUisl IpeaAMeTHON o0maacTu «XUMHUS», BUIbI JESTEIbHOCTH
[0 TOJIyYEHHIO HOBOTO 3HAHUS, €r0 WHTEpPIpETalny, NpeoOpa30BaHUI0 M NMPUMEHEHHUIO B Pa3IHYHBIX
y4eOHBIX ¥ HOBBIX CUTYalIHSX.
K koniy oOyuyenus B 8 kjacce mpeaMeTHbIe pe3ynbTaThl Ha 0A30BOM YPOBHE JOJKHBI OTPaKaTh
c(hOpPMHUPOBAHHOCTD Y O0YUYAIOIINXCS YMEHUMN:
® pacKpbIBaTh CMBICT OCHOBHBIX XMMUYECKUX MOHATHI: aTOM, MOJIEKYyJla, XUMHUYECKHI 3JI€MEHT,
MIPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMECh (OAHOPOAHAS W HEOJHOPOAHAs), BAJICHTHOCTb,
OTHOCHUTENIbHAsl aTOMHasi M MOJIEKYJsSIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHAs
Macca, MaccoBas J0Jii XHMHUYECKOTO 3JIEMEHTa B COCIWHEHHM, MOJIPHBI OO0BEM, OKCHI,
KHCIIOTa, OCHOBAaHHE, COJIb, 3JIEKTPOOTPUIATENLHOCTb, CTENEHb OKHUCICHUS, XUMHUYeCKas
peakiusi, KiacCUpUKALUs pPEaKUUi: pPEaKldyd COCIUHEHUS, PEAKINH Pa3lIOKEHUS, PEaKIuU
3aMEIIeHHS, PeaKIIui 00OMEeHa, 9K30- U SHJOTEPMUUYECKHUE PEAKIIUH, TEIII0BOU d(PeKT peakiumu,
SJIPO aToMa, IEKTPOHHBIN CIIOW aToMa, aTOMHAsi OpOUTAlb, PAJANYC aTOMa, XUMUYECKasi CBSI3b,
MOJIApHAsl W HEMOJIApHas KOBaJeHTHAas CBS3b, MOHHAs CBSA3b, MOH, KaTHOH, aHUOH, PacTBOp,
MaccoBas J10Jis BeIecTBa (IIPOLIEHTHAs! KOHLIEHTPAIHs) B pacTBOPE;

® WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX MOHSATUN W MPUMEHSATH 3TU MOHSITHS
P OMUCAHHUH BEILIECTB U MX MPEBPAICHHI;

® ICIIOJIb30BATh XWMHUYECKYI0 CHMBOJIUKY JJISi COCTaBJIEHHs (OpPMYJ BEIIECTB U ypaBHEHHI
XMMHYECKUX PEAKIIUN;

® OMpeneNniaTh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTETIEHb OKHCIICHUS
3JIEMEHTOB B OMHApPHBIX COCIMHEHMSX, MPUHAIJIC)KHOCTD BEIIECTB K OMpPENeNEHHOMY Kiaccy
COeUHEHN 1o ¢opMynaM, BHJ XUMHYECKOW CBs3W (KOBaJCHTHAas ¥ WOHHAs) B
HEOPraHUYECKUX COCTUHEHMSIX;

e packpbiBaTh cMbica Ilepuogmueckoro 3akona [[. M. MenaeneeBa: I€eMOHCTPUPOBATh
MOHMMAaHHUE MEePUOANYECKON 3aBUCHMOCTH CBOMCTB XUMHUYECKHX AJIEMEHTOB OT UX MOJIOKEHUS

13



B llepuoanueckoil cucteme, 3aKOHOB COXpPAHEHHUS MacChl BELIECTB, MOCTOSHCTBA COCTaBa,
aTOMHO--MOJIEKYJIIPHOTO yY€HHUsI, 3aKOHa ABOTaipo;

ONKCHIBATh M XapaKTepu3oBaTh TaOnmuuHyr ¢opmy llepuonnyeckoil cHCTEMbl XUMHUYECKUX
AJIEMEHTOB: pa3NinyaTh MOHATHUS «TJIaBHasg noAarpynna (A-rpymmna)» U «noOodHas MOArpyrmna
(b-rpymnma)», manbie U OONBIINE MEPHOJbI, COOTHOCUTH 0003HAYCHHSI, KOTOPhIE MMEIOTCS B
tabmuie «llepromnueckas cuctema XuMuueckux 3eMeHToB J[. . MenaeneeBa» ¢ 4uCIOBBIMHU
XapaKTePUCTHUKAMU CTPOCHHUS aTOMOB XMMHYECKUX JJIEMEHTOB (COCTaB W 3apsn sijpa, ooiiee
YHCIIO 3JIEKTPOHOB U pacHpe/IesieHNe X MO 3JIEKTPOHHBIM CIIO0SIM);

KJIacCU(UIIUPOBATH XUMUYECKUE IEMEHThI, HEOPIraHUYECKHE BEIleCTBA, XUMUYECKHE PEaKIIUU
(TI0 YMCITy ¥ COCTaBy YYacCTBYIONIUX B PEAKIIMU BEUIECTB, IO TEIIOBOMY (P deKTy);
XapaKTepu30BaTh (ONMUCHIBaTh) OOIIME XWMHUYECKHE CBOMCTBA BELIECTB PAa3IMUYHBIX KIIACCOB,
MOATBEPKJasi OMUCAHUE NPUMEPAMH  MOJEKYJSIPHBIX  YPaBHEHUM  COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIIU;

MPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX KayeCTBEHHOI'O COCTaBa,
BO3MOKHOCTHU MIPOTEKAHUSI XUMUYECKUX MPEBPALLECHUN B PA3JIMYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MAacCOBYIO JOJIIO
XMMHUYECKOT0 3JIeMEHTa Mo (opmyse COelIMHEHHUs, MAcCOBYIO JIOJII0 BEIIECTBA B PacTBOpE,
IIPOBOJUTH PACYETHI [0 YPABHEHUIO XUMUYECKON PEaKIUU;

MIPUMEHATh OCHOBHBIE OIEpaIliy MBICIUTEILHON IEATeIbHOCTU — aHAJU3 U CUHTE3, CPABHEHHUE,
0000111eHIe, CHCTEMATH3aIUIO0, KIIaCCU(UKAIINIO, BBISIBICHUE IPUUYUHHO--CIIE/ICTBEHHBIX CBS3EH
— JUIsl U3YYEHHsI CBOWCTB BEIECTB M XHMMHUUYECKHX PEAKIUN, €CTECTBEHHO-HAYYHBIE METObI
MO3HAHUS — HaONIoIeHHWe, U3MEpeHHe, MOJEIUPOBAaHUE, OSKCIEPUMEHT (pealbHbli U
MBICJICHHBIN );

CJIeIOBATh MPAaBHIIaM MOJIH30BAHUS XUMHUYECKON MOCYI0M U TaOOPaTOPHBIM 000PYIOBaHHUEM, A
Tak)xe ImpaBuiiaM oOpallleHus ¢ BeUIeCTBAMH B COOTBETCTBUH C MHCTPYKIMSIMU 110 BBITOJTHEHHUIO
71a00paTOPHBIX XMMHUYECKUX OIBITOB IO MOJYYCHHIO M COOMpPAaHUIO ra3000pa3HBIX BEIIECTB
(Bomoposla W KHCJIOpOJa), NMPUTOTOBJIECHUIO PACTBOPOB C OMPEACIEHHOW MAacCOBOM JOJIeH
pacTBOPEHHOTO BEILECTBA, IUIAHUPOBATH M MPOBOJUTH XHWMHUYECKHE JKCIEPUMEHTHI 110
pacro3HaBaHUIO pPACTBOPOB IIejloued W KUCIOT C TIOMOIIbIO HMHIMKATOPOB (JIaKMYC,
¢beHondrasenH, METUIOPAHXK U APYTHE).

K xonmy o0y4eHus B 9 Kkiacce mpeaMeTHBIE PE3yJbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPAXAaTh
c(OPMHUPOBAHHOCTh y O0YJAIOIUXCS YMEHUI:

PacCKpBIBaTh CMBICJI OCHOBHBIX XUMUYECKHUX MOHATUN: XUMUYECKUN 3JIEMEHT, aTOM, MOJIEKYJIA,
WOH, KAaTHOH, AaHHOH, IIPOCTO€  BEIIECTBO, CJOXHOE  BEIIECTBO, BaJCHTHOCTD,
JJIEKTPOOTPULATENIBHOCTD, CTECICHb OKHUCICHHUs, XUMHMUYECKas peaklus, XUMHUYECKas CBS3b,
Teru10Bot 3(h(eKT peakuu, MoJb, MOJISIPHBIN 00BEM, PaCTBOP, SJIEKTPOJIUTHI, HEAIEKTPOIUTHI,
AJIEKTPOJIMTUYECKAs JUCCOLMAIMS, PEAaKUUd HMOHHOTO OOMEHa, KaTalu3aTop, XMMHUYECKOoe
paBHOBecHe, OOpaTUMble U HEOOpaTHMbIE pEeaKLUH, OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE
peakuuy, OKHUCIMUTENb, BOCCTAHOBUTENb, OKHUCIEHHE M BOCCTAHOBIICHHWE, AJJIOTPOIUS,
aM(pOTEpHOCTh, XUMHUYECKas CBSI3b (KOBAJEHTHAs, MOHHAs, METAJUINYECKas), KpUCTAJUITMYECKas]
pemeéTka, KOPpPO3Hs METalIOB, CIUIABBL, CKOPOCTb XUMHUYECKOM peakuuH, IPeAciIbHO
nonyctuMas konuenTpamus [1JIK Bemectna;

WJUTIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XMMHYECKHX IOHATUH W NPUMEHATH OTHU IOHSATHS
IIpU ONMCAHUM BELIECTB U UX NPEBPALICHUN;

UCTOJb30BaTh XMMHMYECKYI0 CHMBOJIMKY JJIsi COCTaBJICHUs (OpMyN BELIECTB M YpaBHEHUH
XUMHYECKUX PEAKIIUN;

ONPENENATh BAIEHTHOCTh U CTENEHb OKHUCIICHHMS XMMHYECKUX 3JIEMEHTOB B COCIMHECHMSX
Pa3IMYHOIO COCTaBa, IIPUHAUICKHOCTh BEUIECTB K ONPEACIEHHOMY KJIACCY COCIMHEHUHN I10
dbopmynaM, BUI XUMHUUECKON CBSA3M (KOBAJICHTHAsI, MOHHAs!, METAJUTMYECKAs) B HEOPTaHUYECKUX
COEAMHEHUSX, 3aps]l MOHA MO0 XMMHYECKOW (opMyle, XapakTep cpellbl B BOIHBIX PacTBOPAX
HEOPraHUYECKUX COCAUHEHUH, TUIl KPUCTAININYECKON PEIIETKH KOHKPETHOI'O BELIECTBA;
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packpbiBaTh cmbica Ilepuoguyeckoro 3axkona [[. M. MenneneeBa M Oe€MOHCTPUPOBATH €T0
IIOHMMaHME: ONMCHIBaTh M XapakTepu3oBaTh TaOnuuHyro (opMmy Ileproguueckoil cucTembl
XUMHAYECKHX 3JIEMEHTOB: pa3inyaTh MOHITUS «TJIaBHAs MoArpynna (A-rpynma)» u «mmododHas
noarpynmna (b-rpynma)», manbie W OOJbIINE TEPHOJbI, COOTHOCHTh O0O3HAYCHHS, KOTOPHIE
UMEIOTCS B TEPUOJUYECKON TaOyMIle, C YUCIOBBIMH XapPaKTEPUCTHKAMU CTPOCHHUS aTOMOB
XMUMHYECKHUX JIEMEHTOB (COCTaB M 3apsijl s/ipa, 00IIee YNUCIIO IEKTPOHOB M PACHpPEAeICHUE UX
MO0 JJIGKTPOHHBIM CJIOSIM), OOBSCHATH OOIIKME 3aKOHOMEPHOCTH B W3MEHEHHMH CBOWCTB
JIEMEHTOB M UX COEAMHEHUWI B Ipejenax MaljblX MEPUOJ0B U IJaBHBIX HNOATPYNI € Yy4ETOM
CTPOEHUS X aTOMOB;

KJaccu(UIUpPOBaTh XUMHUYECKUE JIEMEHTHI, HEOPTaHUYECKUE BEUIECTBA, XUMUUYECKHE PEaKLIUU
(Mo 4YMciy W COCTaBY YYACTBYIOIIMX B PEAKIMU BEIIECTB, MO TeruioBoMYy 3 dexTy, 1o
M3MEHEHHIO CTETIeHEH OKUCIICHUSI XUMUYECKUX JIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME M crenu(uyecKrne XUMHUECKHUE CBOWCTBA MPOCTHIX U
CJIO’KHBIX BEIIECTB, TOJATBEPKIasi ONMCAaHUE IPUMEPAMU MOJICKYJISAPHBIX M HOHHBIX YpaBHEHUI
COOTBETCTBYIOLINX XUMUYECKUX PEaKIIHii;

COCTABJIATh YPABHEHUS DJIEKTPOJUTHUECKON JAUCCOLMAIMM KUCIIOT, IIeJI0Yed U coJiel, MOJIHbIe
M COKpamEHHBbIE YpaBHEHHUS  peakIUii HOHHOTO OOMEHa, YpaBHEHHMsS  PEaKIIHid,
MOJTBEPKJAIOUINX CYIIECTBOBAHUE T'€HETUYECKOH CBA3M MEXKIY BEIIECTBAMU Pa3IMYHBIX
KJIACCOB;

pacKphlBaTh  CYIIHOCTh  OKHCIIUTEIIbHO-BOCCTAHOBUTENIBHBIX  PEAKUUH  MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOI0 OajlaHCa ITUX PEeaKLuii;

IIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTHU OT X CTPOEHUS, BO3MOKHOCTHU MPOTEKAHUS
XUMHAYECKHUX MPEBPALICHUN B PA3IMUHBIX YCIOBHSIX;

BBIYUCIIATE OTHOCUTEJIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAaccChl BEIIECTB, MacCOBYIO JOJIIO
XMMHYECKOI0 3JeMeHTa o (opMyse COEIUHEHUS, MacCOBYIO JOJIO BEIIECTBA B PAacTBOPE,
IIPOBOJUTH PACYETHI [0 YPABHEHHUIO XMMUYECKON PEaKIUU;

co0II0IaTh MpaBUiIa MOJIb30BAHMS XMMHUYECKON MOCYZ0N M J1a00paTOPHBIM 000pYIOBaHHEM, a
TaKXe MpaBHiIa OOpalleHHsl ¢ BELECTBAMU B COOTBETCTBUU C MHCTPYKLHUSAMH I10 BBIIIOJIHEHUIO
71a00paTOPHBIX XMMHUYECKUX OIBITOB IO MOJYYCHHIO M COOMpPAHUIO ra3000pa3HBIX BEIIECTB
(aMmMmaka ¥ yrieKucioro rasa);

IPOBOJUTh PpEAKIHUM, TMOATBEPKIAIOIINE KAYeCTBEHHBI COCTaB pPA3JIMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM NMYTEM XJIOPUA-, OpOMHUA-, MOIU[-, KapOoHaT-, ¢ocdaT-, CUIUKAT-,
cynbdar-, TUAPOKCHI-MOHBI, KATHOHbI aMMOHHMS M HMOHBI H3YYEHHBIX METAJUIOB,
IPUCYTCTBYIOIIUE B BOAHBIX PACTBOPaX HEOPraHUUYECKUX BEIIECTB;

IPUMEHATh OCHOBHBIE ONEPALIUM MBICIIUTEIBHON NEATEIbHOCTH — aHAJIN3 U CUHTE3, CPAaBHEHHE,
0000111eHNEe, CHCTEMAaTHU3alLUIO, BBISIBICHUE MPUYMHHO-CICICTBEHHBIX CBSI3€H — IS M3ydeHUs
CBOWCTB BEIIECTB M XHUMMUYECKHX pPEaKLUH, €CTECTBEHHO-HAay4YHbIE METOJbl IO3HAHWUS —
HaOJI0ICHNE, U3MEPEHNE, MOICTTMPOBAHNE, SKCIIEPUMEHT (PEaTbHbII U MBICICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHME 8 KJIACC

Koan4yecTBo 4acoB

Ne JaeKTpoHHbIe (H(POBbIE)
H
w/n anMeHOBaHMe Pa3/le/ioB U TeM MPOrpaMMbl KOHTPOJIbHbIE IpaKTHYecKHe 0BpazoBaTeNbHbIE PeCypChl
Becero  paGotsl padoThI
Paszgea 1.IlepBoHavyasibHble XUMHYECKHE MIOHSATHS
11 Xumus — BakHasi 00J1aCTh €CTECTBO3HAHUS U 5 ) bu6mmoreka [IOK
’ MPAKTUYECKOU IESITEIbHOCTH YEJIOBEKA https://m.edsoo.ru/7f41837¢
1.2 BeniecTBa 1 XuMuuyeckue peakiuu 15 1 E;I(SH;IOTe;{a HO/E 41837
PS://M.edS00.1ru C
Hroro no pazneny 20
Paznen 2.BakHeiime npeacTaBuTe 1M HEOPraHMYEeCKUX BelleCTB
b K
2.1 Boznyx. Kucnopon. [Tonsitue 06 okcumax 6 h::;;gjg;?g 764183 7c
b K
2.2 Bonopoa.llonsitue o kucinorax u cosax 8 1 h::;;;fg;?ﬁ #4183 7c
b K
2.3 Bona. PactBopsr. [TonsiTne 06 ocHOBaHUSX 5 1 1 h::;;;fg;?ﬁ #4183 7c
b K
2.4 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX COCTMHEHUI 11 1 1 ht1;16n/1;10Te(11<a o 41837
PS://M.€dS00.1ru C
Hroro no pazneny 30

Paznen 3.11epuoanyecknii 3akon u [lepuoanyeckasi cucrema xumuieckux 3jemMeHToB JI. U. MenneneeBa. CtpoeHue aToMoB. XMMH4YeCKast
cBsI3b. OKHCINTEIbHO-BOCCTAHOBHUTEIbHbIC PEAKIIUA

31 [Tepuoaunueckuii 3axoH u [lepuoanueckas cuctema 7 bubanorexka [HOK

' J. . Menneneesa. CTpoeHue aTomMa https://m.edsoo.ru/7f41837¢
39 Xumndeckas cBa3b. OKHUCIUTENLHO- ] 1 bu6mmoreka [IOK

' BOCCTaHOBUTEJIbHBIE PEAKIIUN https://m.edsoo.ru/7f41837¢c
Hroro no paszneny 15
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

68
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9 KIIACC

KoanuecTBO 4acoB

daekTpoHHbIe (UU(pPOBHIE)

Nen/m  HauMeHoBaHHe pa3iesioB U TeM NMPOrpaMMbl Koutpoabubie IlpakTuueckue
Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsI padoThI

Pasnen 1.BemecTBO M XUMHYECKHE PeaKIIHU
11 [ToBTOpEHME 1 yriTyOJIeHHE 3HAHUH OCHOBHBIX 5 1 bubnuotexa [JOK

' pasznenoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuoteka [JOK

' peaxiuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOTUTHYCCKAS TUCCOIHALINS. XUMUYECKHE 2 1 1 bubmuoreka [IOK

' peakuu B pacTBOpax https://m.edsoo.ru/7f41a636

Hroro no pazneny 17

Pa3zgen 2.HeMeTa/JILI M X COETUHEHU ST
21 OO011ast XapaKTEpUCTHKA XUMHYECKHAX DIIEMEHTOB 4 1 bubmnoreka IIOK

' VIIA-rpynnel. ["anorenst https://m.edsoo.ru/7f41a636
29 OO011ast XapakTEpUCTHKA XUMHYECKHAX DIIEMEHTOB 6 bubmnoreka IIOK

' VIA-rpynmnel. Cepa u €€ coelnHeHus https://m.edsoo.ru/7f41a636
23 OO11ast XxapaKTEpPUCTHKA XUMHUECKUX DIIEMCHTOB 7 1 bubnnorexa [IOK

' VA-rpynmnsl. A30T, hocdop 1 uX cCoOeAMHEHUS https://m.edsoo.ru/7f41a636
o4 IO\?K_IaSI xapaKT;:'pncha XHMHYECKHX JIEMEHTOB . | , Bu6morexa [OK

' "I PYIIBL. S TICPOIL M KPEMHHIH 11X https://m.edsoo.ru/7f41a636

COCTMHEHUS

Hroro no pazneny 25

Pa3zgen 3.MeTa/sIbl M X COeTUHEHU S
31 06 . 4 bu6mmoreka [IOK

' HWE CBOHCTBA METAILIOB https://m.edsoo.ru/7f41a2636

bu6nuoreka [IOK

3.2 BaxkHeiilme MeTauIbl U UX COEIUHEHUS 16 1 2 1

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

Hroro no pazneny

20
Paznen 4. Xumusi M OKpy:Kaouias cpeaa
41 B 3 but6mmoreka [IOK
. €IIeCTBA U MaTEPHAIIbI B KU3HH YEIOBEKa https-//m.cdsoo.rw/7f41a636
Hroro no paszneny 3
p 3 but6mmoreka [IOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IIVTAHUPOBAHMUE 8 KJIACC

Koan4yecTBo 4acoB

Ne JJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE pecypchl
padoTsI padoThI
1 [Mpenmer xumuu. Posb XMMUU B )KU3HU YEIOBEKA. 1 bubnnorexa [IOK
Tena u Bemectna https://m.edsoo.ru/ff0d210c¢
) R 1 bubmuoreka [{OK
OHSTHE O METOJaX IMO3HAHUS B XUMHUH hitps.//m.edsoo.ru/ff0d227¢
; HpGaKTquCKaﬂ pa6oTa No é «[IpaBuia paboThI B | Bu6miorexa LIOK
J1a00paTOpUU U NPUEMBI OOPALLICHHUS C https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYIOBAHUEM)
4 Yucrele BemecTBa 1 cMecu. CriocoObl pasaecHus | bubmmoreka [JOK
cMecei https://m.edsoo.ru/ff0d26ca
5 [TpakTuueckas padborta Ne 2 «Paznenenue cmeceit (Ha 1 bubnuoteka [JOK
MIpUMEpE OYUCTKH MTOBAPEHHOMN COJIN)» https://m.edsoo.ru/ff0d28c8
6 A 1 but6mmoreka [IOK
TOMBLH MOJICKYTBT https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKHUE 3TIEMEHTBI. 3HAKU (CUMBOJIBI) 1 bu6nuoreka [IOK
XUMHUYECKHUX IJIEMEHTOB https://m.edsoo.ru/ff0d2be8
2 R 1 bubmoreka [JOK
POCTBIC H CITOXKHBIC BelliccTBa https://m.edsoo.ru/ff0d2a6c
9 A 1 bubmoreka [JOK
TOMHO-MOJICKYIAPHOC yHCHHC https://m.edsoo.ru/ff0d2d50
0 3akoH HOC}TBO;IHCTBa cocTaBa BEIIeCTB. XUMUYECKast | Bu6mmorexa IJOK
dbopmyna. BageHTHOCTh aTOMOB XUMHUYECKHUX hitps-/m.edsoo.rw/ff0d2eac
AJIIEMEHTOB
11 OrHocurensHas aToMHast Macca. OTHOCUTEIbHAS 1 Bbubmunoreka LIOK
MOJIEKYJISIpHAsT Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 0JIs1 XUMHAYECKOT0 DJIEMEHTA B | bubmmoreka [JOK

COEIUHEHNH

https://m.edsoo.ru/ff0d350¢
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https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c

Bbubmunoreka LIOK

13
KomnuectBo BemectBa. Moisb. Mossipaas Macca hitps:/m.edsoo.ru/ff0d5230
14 dusnyeckre U XUMUYECKUE ABIEHU. XUMUYECKast bubmmoreka [JOK
peakus https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky U yciao0BHsI IPOTEKAHUSI XUMUYECKUX bu6nuoreka [IOK
peakuuii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXPaHEHHUS MACCHI BEIIECTB. XMUMUYECKUE bu6nuoreka [IOK
ypaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Brrauciienust Kom4aecTBa, Macchl BEIeCTBa Mo bubnurorexa [[OK
YPAaBHEHUAM XUMHUYECKUX PEaKIUil https://m.edsoo.ru/ff0d5708
18 Knaccudukarus XuMUUeCKUX peakiuii (CoeTnHCHHMS, bubmmoreka [JOK
pa3noKeHusl, 3aMeNIeHUs], 00MEHa) https://m.edsoo.ru/ff0d3{34
19 M. B. JIoMOHOCOB — yUE&HBINH-3HIIUKIIONEINUCT. bubmmoreka [JOK
O0001IeHrEe U cUCTEMaTU3aINs 3HAHUI https://m.edsoo.ru/ff0d40c4
20 KonTtposnbHast pabota Nel o teme «Beriectsa u bubmmoreka [JOK
XAMUYECKHAE PEAKIUN https://m.edsoo.ru/ff0d4290
21 Bo3ayx — cmech ra3oB. CocraB Bo3ayxa. Kucimopos bubmuoreka [{OK
— 3JIEMEHT U MpOocToe BeecTBO. O30H https://m.edsoo.ru/ff0d448¢
’ OusznuecKkue U XUMUIECKHE CBOI/IISITBa Kncno6pozxa Bu6morexa [OK
(peakiuu okucneHus, ropenue). [lousarue o hitps.//m.edsoo.ru/ff0d46 14
OKCHJaX
23 Cnoco0bl notydeHus: KUcaopoaa B 1a00paTopuu U bu6nuorexa [IOK
MPOMBIIUIEHHOCTH. [[prMeHenune kuciopoaa https://m.edsoo.ru/ff0d497a
o TennoBoit 3P heKkT XUMHUIECKON PEaKIuu, TTOHSATHE O Bu6mmorexa 1[OK
TEPMOXUMHUYECKOM YPaBHEHUH, 3K30- U hitps://m.cdsoo.ru/fR0d4790
SHIOTEPMHUECKUX PEAKIIUIX
25 TomnuBo (HedTh, yroip u MeTaH). 3arpsi3HEHHE bu6morexa IIOK
BO3/IyXa, CIIOCOOBI €ro MPpeA0TBpaLCHHUS https://m.edsoo.ru/ff0d4c4a
26 [TpakTrueckas pabora Ne 3 o teme «Ilonmydenue u bubmnoreka IIOK
coOMpaHHe KUCIOPO/Ia, U3yUYEeHUE €T0 CBOKWCTB)» https://m.edsoo.ru/ff0d4ae2
27 Bomopoi — 3J1eMeHT 1 TIPOCTOE BEHIECTBO. Bu6nurorexa [TOK
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https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2

Haxoxnenue B mpupone

https://m.edsoo.ru/ff0d4dd0

8 DU3NYECKUE U XUMUYECKUE CBOMCTBA BOJOPOA. bubmunoreka LIOK
[Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 IToHATHE O KUCIIOTAX U COJIAX BuGmmorexa LOK
https://m.edsoo.ru/ff0d50d2
30 CriocoObI TONTy4eH st BOJAOPOIa B 1ab0opaTopum bubmorexa LIOK
https://m.edsoo.ru/ff0d4dd0
31 [TpakTrueckas pabora Ne 4 o teme «Ilonydenue u bubmnorexa IIOK
coOupaHue BOAOPOJIa, U3YUCHHE €0 CBOMCTBY https://m.edsoo.ru/ff0d4{42
32 MounspHblii 006EM ra30B. 3aK0H ABOraapo bubamoreta LIOK
https://m.edsoo.ru/ff0d542¢
1 BorunciieHns: 00béMa, KOJIMYECTBA BEIIECTBA Ta3a 1o bu6motreka LIOK
€ro U3BECTHOMY KOJIMYECTBY BEUIECTBA WU 00BEMY https://m.edsoo.ru/ff0d55a0
34 Berunciienust 00bEMOB ra30B [0 YPABHECHHUIO PEaKIHH bubmmoreka [JOK
Ha OCHOBE 3aKOHA 00bEMHBIX OTHOIIICHHH T'a30B https://m.edsoo.ru/ff0d5708
35 ®u3NYeCKUe U XUMAYECKHE CBOMCTBA BOJIBI bubmorexa [IOK
https://m.edsoo.ru/ff0d587a
36 Cocras ocHoBauuii. [ToHsiTHE 00 UHAUKATOPAX bubamorexa [OK
’ https://m.edsoo.ru/ff0d59¢e2
37 nenscommonmse pacrmopm. Macoonas xoms BuGmuorexa LIOK
' https://m.edsoo.ru/ff0d5b40
BEIIECTBA B pacTBOpE
o
38 Eﬁgﬁiﬁ:ﬁiﬁiigg (i)(leci]]s\‘(.)_pso1§I 2 zih;ZHeHéHHOﬁ Bubmorexa LIOK
N o .. https://m.edsoo.ru/ff0d5eba
MacCOBOM J0JICH pacCTBOPEHHOTO BEIIECCTBAY
39 KonTpomnbnas padora Ne2 mo teme «Kucnopo. bubmmoreka [JOK
Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKCHIBI: COCTaB, KiacCH(UKAIHs, HOMEHKIIATYpa bubamoreta LIOK
’ ’ https://m.edsoo.ru/ff0d664¢
41 [TonydyeHue 1 XuMHYECKHUE CBOMCTBA KUCITOTHBIX, bu6mmoreka [IOK

OCHOBHBIX U aM()OTEPHBIX OKCHIOB

https://m.edsoo.ru/ff0d664e

22


https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

Bbubmunoreka LIOK

42 OcHOBaHUS: COCTaB, KiacCU(pHUKAIUsA, HOMEHKIATypa hitps://m.cdsoo.ru/f0d67ca
43 [Mony4yeHue ¥ XUMHYECKUE CBOMCTBA OCHOBAHUIA Bubmorexa LIOK
https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kiaaccuukanus, HOMCHKJIATypa bubmorexa LOK
’ i https://m.edsoo.ru/ff0dfee2
45 ITonyyenue u XMMHUYECKUE CBOMCTBA KUCIIOT bubmorexa LOK
https://m.edsoo.ru/ff0dfee2
46 Conu (cpetHue): HOMEHKIIATYPA, CIIOCOOBI bubimoreka [LIOK
MIOJIyYEHUS, XMMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
0
47 iﬂiﬁ;ﬁ:ﬁxﬁﬁﬁigﬁa& rll)(i3 Iilee;:: iOCHOBHHe bubmmorexa LHOK
N https://m.edsoo.ru/00ad9b7c
KJIACChl HEOPTaHUYECKUX COCTMHEHUI
48 I'enernueckas cBSI3b MEXKAY KJacCaMH bu6nuoreka [IOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
49 O6001IeHNE U CUCTEMATU3aIHs 3HaHUH bubmorexa [IOK
https://m.edsoo.ru/00ad9cb2
50 KontponsHas padora Ne3 no reme "OcHOBHBIE bubanorexa LOK
KJIaCChl HEOPTaHMYECKUX COECTUHEHUN" https://m.edsoo.ru/00ad9¢1la
51 [TepBbIc MOMBITKU KJIACCH(PUKAIIMA XUMUICCKUX bubmuoreka [IOK
37eMeHTOB. [IoHsAITHE O TpyNmax CXOIHBIX 3JIEMEHTOB https://m.edsoo.ru/00ad9ffa
59 [Tepuonnueckuii 3akoH u [leproanueckas cucrema https://m.edsoo.ru/00adas2c
xumuueckux ayemenToB J1. . Meneneera
53 [lepuopl, TpyMIIbI, MOATPYIIIHI bubmorexa LOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenne atomoB. CocTtaB aTOMHBIX sifiep. M30Torbl Bubmmorexa HOK
https://m.edsoo.ru/00ada342
s | Sopoeme storpoman oioawnes sroon Buoresa LOK
https://m.edsoo.ru/00ada6bc
MenneneeBa
56 XapakTepUCTUKAa XMMUYECKOT0 3JIEMEHTA I10 €r0 Bu6muotexa [JOK
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nosioxkeHuto B Ilepuonuyeckon cucreme . H.
Menpgeneena

https://m.edsoo.ru/00ada824

3nauenue [leprnoanyeckoro 3akoHa AJisi pa3BUTHS

but6mmoreka [IOK

57 — yUSHBIH 1
Hayku ¥ npaktuku. [[. 1. MenneneeB — y4E€HbIN, hitps.//m.edsoo.ru/00ada%6e
MeJIaror ¥ TpakJIaHuH
59 DNEeKTPOOTPULIATETLHOCTh aTOMOB XUMHUUYECKHUX 1 bubnuotexa [JOK
3JIEMEHTOB https://m.edsoo.ru/00adaab8
59 " 1 but6mmoreka [IOK
OFHAT XHMITHCCK CBA3D https://m.edsoo.ru/00adac34
60 K 1 but6mmoreka [IOK
OBAJICHTHAs TOJIIPHAs XUMHUYECKasl CBSI3b hitps://m.cdsoo.ru/00adaab
61 K 1 bubmuoreka [IOK
OBAJICHTHAs HEMOJIIPHAs XUMHUYECKast CBSI3b hitps://m.cdsoo.ru/00adaab
62 C 1 bubmoreka [JOK
TCTCHb OKHCIICHIA https://m.edsoo.ru/00adae28
63 0 1 bubmuoreka [{OK
KHCJIUTEIIbHO-BOCCTAHOBUTEIHHBIC PEAKIINH hitps://m.edsoo.r/00adb076
64 OKMCIIUTENN ¥ BOCCTAHOBHUTEIH 1 https://m.edsoo.ru/00adb076
65 KontponbHas padota Ne4 o teme «CTpoeHue aToma. 1 bu6motreka LIOK
XumMmuyeckast CBSI3b» https://m.edsoo.ru/00adb486
66 PesepBHbIil ypok. OG00IIEHHE ¥ CHCTEMATU3AIINS 1 https://m.edsoo.ru/00adb33c
67 PeszeprubIil ypok. O6001IeHHE ¥ CHCTEMATH3AIIH 1 bubnuoreka [JOK
3HAaHUU https://m.edsoo.ru/00ad9cb2
63 PeszeprubIil ypok. O6001IeHHE ¥ CHCTEMATH3AIIH 1 bubmuoteka [JOK
3HAaHUU https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KIIACC

Ne KosauyecTBO yacoB
JJIeKTPOHHBbIE HU(PPOBHIE
n/  Tema ypoka Bc  Kourpoabn IIpakrnyeck
o0pa3oBaTe/ibHbIE pecypchl
n ero  ble padoTel  He padoThI
1 [Meproanyeckuii 3akoH. [leproandeckas cucteMa XUMHIECKUX 1 bu6motreka LIOK
anemenToB /1. 1. MenaeneeBa https://m.edsoo.ru/00adb59¢
) 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUYECKUX 1 bubanorexa LOK
3JIEMEHTOB TIEPBBIX TPEX NEPHUOJIOB https://m.edsoo.ru/00adb6b6
3 K o 1 bu6mmoreka [IOK
naccuuKanus 1 HOMEHKIIaTypa HEOpPraHUYECKUX BEIlECTB
H yp p = https://m.edsoo.ru/00adb7e2
4 B . . 1 but6mmoreka [IOK
UJIbI XUMHYECKOH CBSI3U U THITBI KPUCTAIUTHUECKHUX PEHIETOK
A p p https://m.edsoo.ru/00adbac6
5 Kontponbnas padota Nel o reme «IloBTOpenne u yriyoieHue 1 1
3HAaHWH OCHOBHBIX Pa3zeiioB Kypca 8 kiacca»
6 Krnaccudukanus XUMHYECKUX PEAKIIHA 10 pa3TuIHBIM 1 Bbubmunoreka LIOK
MpU3HAKaM https://m.edsoo.ru/00adbcb0
7 [ToHsiTHE O CKOPOCTH XUMHUYECKOH peakiuu. [loHsTue o 1 bu6motreka LIOK
TOMOTEHHBIX ¥ TETEPOTEHHBIX PEAKIUIX https://m.edsoo.ru/00adbe9a
. [Tonsitue o XHMHIECKOM PaBHOBECHH. ®axTophl, BIUSIOLUINE HA | Bu6miorexa LIOK
CKOPOCTbh XUMHUUYECKOU PEAKLINH U MOJ0KEHUE XUMUYECKOTO
p peakt https://m.edsoo.ru/00adc28c
paBHOBECHS
9 0 1 bubmoreka [JOK
KHUCJIUTEJIbHO-BOCCTAHOBUTENIbHBIE PEAKIINU
peartt https://m.edsoo.ru/00adcade
10 Teopust anekTpoiuTHIecKoii guccormaniu. CUIIbHBIE U Cabbie 1 bubnunoreka [IOK
BIIEKTPOIUTHI https://m.edsoo.ru/00adcd68
1 W . 1 bu6mmoreka [IOK
OHHbBIC YPABHEHUS PEaKLIUiA
yp peartt https://m.edsoo.ru/00add448
12 XHUMHYECKHE CBOMCTBA KMCIIOT U OCHOBAHWI B CBETE 1 bubnnorexa [IOK

MPEJICTABICHUI 00 JIEKTPOITUTHUYECKON TUCCOIMALINN

https://m.edsoo.ru/00add5d8

25


https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8

XUMHUYECKHE CBOMCTBA COJICH B CBETE MPEACTABICHUIN 00

Bbubmunoreka LIOK

13 9
BIIEKTPOIUTHIECKON JUCCOITUALINT https://m.edsoo.ru/00add8b2
14 R . bubmuoreka [IOK
OHSITHE O TUAPOIHU3E COJIeH
AP https://m.edsoo.ru/00add9d4
15 0606 . but6mmoreka [IOK
0OlIlIEHHE U CUCTEMAaTU3alusl 3SHAHUI
t H https://m.edsoo.ru/00addd 12
16 IMpakTuueckas pabora Ne 1. «Perienne 5KCrepuMeHTaIbHBIX bubnnorexa [IOK
3a1aw» https://m.edsoo.ru/00addbfa
17 KonTposbuas padora Ne2 1mo Teme «JIEKTPOIUTUYECKAS bubnnorexa [IOK
auccouranysa. XUMUYECKUE PEAKIIMU B paCTBOPAX)» https://m.edsoo.ru/00addecO
13 OO611ast XapaKTePHCTHKA FAOTeHOB. XHMMHUUECKHE CBOMCTBA Ha bubnnoreka IIOK
[IpUMeEPE XJI0pa https://m.edsoo.ru/00addfe2
19 XnopoBomopos. CossiHast KUCI0Ta, XUMUYECKHE CBOWCTBRA, bu6morexa LIOK
MOJIYYEHHUE, TPUMEHECHUE https://m.edsoo.ru/00ade104
20 [TpakTruyeckas padora Ne 2 o teme «Ilomydenue cossiHoOM bubanorexa LOK
KHUCJIOTBI, U3y4YCHHUE €€ CBOMCTB) https://m.edsoo.ru/00ade348
1 BerunciieHus Mo ypaBHEHUSAM XUMHYECKUX PEAKIMiA, €CITH OUH Bu6muotexa [JOK
W3 peareHTOB JaH B U30BITKE https://m.edsoo.ru/00ade488
bu6mmoreka [IOK
22 OG11ast XapakTepUCTHKa 2J1eMEHTOB VIA-rpymisl
= P p Py https://m.edsoo.ru/00ade64a
23 AnnorpornHbie MoauUKaIuu cepbl. HaxoxaeHnue cepsl u eé bubnuoreka [JOK
COEAMHEHHH B IpUpoac. XUMMUUYECKUE CBOWCTBA CEPhI https://m.edsoo.ru/00ade64a
24 C . bu6mmoreka [IOK
€pOBOIOPOJI, CTpOEHUE, PU3NYECKUE U XUMHUYECKHE CBONCTBA
POBOZIOPOA, CTP & https://m.edsoo.ru/00ade802
)5 Oxcuzpl cepbl. CepHast KHCT0Ta, GU3MYECKHe H XMMHUUYECKHe bubnnoreka IIOK
CBOMCTBA, IPUMEHEHUE https://m.edsoo.ru/00adea28
2 XHMngCKHe PeaKIUH, JIeKallHe B OCH;)(BG MPOMBIIIIEHHOTO Bu6mmorexa IJOK
croco0a MoJiy4eHus CepHON KUCIOThl. XUMUYECKOE
1 P N https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYXKAIOLIEel Cpe/ibl COeTMHEHUSIMU CEPbI
27 Beruncnenue MaccoBOM 10 BBIXOZA MPOAYKTA PEaKLUU Bu6muotexa [JOK
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https://m.edsoo.ru/00adec8a

OOm1ast xapakTepUCTHKA 3IEMEHTOB VA-rpymnmbl. A30T,

Bbubmunoreka LIOK

28 actpoCTpaHEeHHe B IPUPOJIE, GU3NUECKHAE U XUMHUYECKHE
P Vp P pupone, ¢ https://m.edsoo.ru/00adeeca6d
CBOWCTBa
29 AMMHaK, ero pu3nYecKue 1 XMMHUYECKIE CBOMCTBA, MOJIyuYeHUE bubanorexa LIOK
A IPUMEHEHHE https://m.edsoo.ru/00adf004
30 [TpakTuyeckas padora Ne 3 o teme «l[lomydyenue aMmuaxa, bubanorexa LOK
M3y4YEHUE €ro CBOMCTBY https://m.edsoo.ru/00adf180
31 A S b . bu6mmoreka [IOK
30THAs KUCIIOTA, €€ (PU3MUeCKHe U XUMUYECKUE CBOWCTBA
’ https://m.edso0.ru/00adf306
+ Hcnonb3oBanue HI/16TpaTO§ 1;( coJieil aMMOHUS B Ka4eCTBE Bu6mnorexa I[OK
MUHEPAITBHBIX yI0OpeHH. XUMUYECKOE 3arpsi3HEHUE
p XA p p https://m.edsoo.ru/00adf518
OKpY>Kalollen cpesibl COeAMHEHUIMHU a30Ta
33 ®ocdop. Oxeng pocdopa (V) u dpochopHas kucnora, bub6mmorexa [IOK
(bU3MYeCKre U XUMUYECKHUE CBOMCTBA, TTOJTYICHUE https://m.edsoo.ru/00adf68a
34 Hcnonp3oBanue GpochaToB B KaUeCTBE MUHEPATBHBIX bubmnorexa IIOK
ynoOpeHui. 3arps3HeHne MPUPOIHON cpebl hocdaTamu https://m.edsoo.ru/00adfc20
35 Yrnepon, pacnpocTpaHeHUE B IpUpoje, pusndeckue u bu6nuoreka [IOK
XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
36 chnmﬂ yriaepona, 1/16x duznuecKre 1 XUMUIECKUE CBONCTBRA. Bu6mmorexa 1[OK
KOJIOTHYECKHE MPOOIEMBI, CBSI3aHHBIEC C OKCHJIOM YTIIepoJa
p ’ FIOM YTIEpOA https://m.edsoo.ru/00adfebe
(V)
37 VronbHas KUCIOTa ¥ €€ COJIU https://m.edsoo.ru/00ae006¢
38 [Tpaktuyeckas padora Ne 4 o teme "[lonydeHnue yriaekucioro bubanorexa LOK
ra3za. KauectBeHHas peakius Ha kapOoHaAT-HOH" https://m.edsoo.ru/00ae027e
39 [epBoHavabHBIE TOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O bu6nuoreka [IOK
COEIMHEHUSIX yTIIepoia https://m.edsoo.ru/00ae054¢
40 K . bu6mmoreka [IOK
E€MHUH U ero COeTMHEHUS
p A https://m.edsoo.ru/00ac080a
41 [MpakTuueckas pabora Ne 5. Pemienne dKCrepuMeHTaIbHBIX bubnnoreka [IOK

3a71a4 110 TeMe «BakKHeNIe HeEMETAUIBI U UX COEAUHEHUS)

https://m.edsoo.ru/00ae0bf2
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KonTpomnbnas padota Ne3 mo Teme «BaxHeilne HeMeTallIbl U

Bbubmunoreka LIOK

42
WX COCOVHEHUSI https://m.edsoo.ru/00ae0e18
OO011ast XapaKTEPUCTHKA XUMHUECKUX DJIEMCHTOB — METAJLIOB. Bu6morexa [IOK
43 Meramnnyaeckast CBSI3b B METATHYECKAs KPUCTAIUTHYCCKAsT httos://m.edsoo.ru/00ae103e
pemérka. PU3NYECKUE CBOMCTBA METAIIIIOB PS:H0. ]
44 XUMUYECKUE CBOMCTBA METAJUIOB. DJIEKTPOXUMUYCCKHIA PSIT bubmmoreka [JOK
HanpsHKEHUHA METaJJIOB https://m.edsoo.ru/00ael 156
O6ume ciocoObl monyyeHust MeTayuioB. CriaBel. Berarcnenus Bu6morexa [OK
45 10 YPaBHEHHSIM XUMHUYECKHUX PEAKIIUM, €CIM OUH U3 https://m.edsoo.rw/00acl 156
peareHTOoB COAEPKUT IIPUMECU o ]
46 R bubmuoreka [IOK
OHATHE O KOPPOSHI METaILIOB https://m.edsoo.ru/00ac1278
47 but6mmoreka [IOK
[Henotmere MeTanbl https://m.edsoo.ru/00ac14b2
but6mmoreka [IOK
48 OKCH/IBI ¥ THAPOKCH/IBI HATPHS M KAJTUSI hitps://m.cdsoo.r/00ac 1 4b2
. . but6mmoreka [IOK
49 [{em0ouHO3eMENIbHBIC METALIBI — KAIbIUH M MarHUi hitps-//m.cdsoo.rw/00ac] 5c8
. but6mmoreka [IOK
50 Baxknetinive coeMHEHUS KAIbIUS hitps://m.cdsoo.ru/00ac] 5e8
51 O06001LEHNE ¥ CUCTEMATU3AIMS 3HAHUI
57 W 6up o bu6mmoreka [IOK
€CTKOCTh BOIBI M CIIOCOOBI €€ yCTpaHCHHUS httos:
ps://m.edsoo.ru/00ae1886
53 [Tpaktrueckas pabora Ne 6 mo teme "YKECTKOCTH BOJBI U bu6nuoreka [IOK
MeTO/bI €€ ycTpaHeHus " https://m.edsoo.ru/00aclae8
54 A . bu6mmoreka [IOK
JTOMHUHIH https://m.edsoo.ru/00aclc64
. bubmunoreka LIOK
55 AmdoTepHbIE CBOMCTBA OKCHIA M THIPOKCHIA https://m.edsoo.ru/00ac] 64
56 Kenezo https://m.edsoo.ru/00ae1d86
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Bbubmunoreka LIOK

57 Oxcupl, ruapokcu sl v conn xenesa (I1) u xenesa (111) 1 https://m.edsoo.ru/00ac3566
58 O6001IeHNE U CUCTEMATU3AIHs 3HAHUH 1
59 I[MpakTuueckas pabora Ne 7. Pelienne dKCepuMeHTaIbHBIX 1 bu6morexa IIOK
3a7a4 no teme «BaxkHelme MeTaJljIbl U UX COCIMHEHUS https://m.edsoo.ru/00ae3de8
o | Do s pea, oo B morea 0K
Beruncnenus MaccoBOM 10U BbIXOA MPOAYKTA PEAKIUU https://m.cdsoo.ruacl 750
61 OGoO0IIEH e ¥ CHCTEMATU3AIINS 3HAHUI 1
62 Kontponbnas padota Ne4 o teme «BakHelne MeTaubl U UX |
COETMHEHHUS
63 BemecTBa 1 Marepuaibl B IOBCEAHEBHOM )KU3HH YEIOBEKA 1 https://m.edsoo.ru/00ae3£50
64 XUMHYECKOE 3arpsA3HEHHE OKPYIKAIOMIEH Cpe/Ibl 1 bubamoreta LIOK
https://m.edsoo.ru/00ae4270
65 PoJib XUMHH B PEIICHUU YKOJOTHUECKUX TPOOIeM 1 bubamoreta LIOK
https://m.edsoo.ru/00ae4270
66 PesepBHblil ypok. O0G00IIEHHE ¥ CHCTEMATU3AINS 3HAHUI 1 Bubmorexa LIOK
https://m.edsoo.ru/00ac0d0a
67 PesepBHblii ypok. O000IIEHNE U CHCTEMATH3AIUST 3HAHUI 1 https://m.edsoo.ru/00adb33¢c
68 PesepBHblii ypok. OG00IEHNE ¥ CHCTEMATU3ALNS 3HAHUI 1 https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68
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