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IHHOACHUTEJBHAA 3AIINCKA

[Iporpamma 1o XMMuM Ha ypOBHE OCHOBHOT'O 00IIer0 00pa30BaHUs COCTAaBICHA HA OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTeIbHOM IMPOrpaMMbl OCHOBHOI'O
obmiero oOpaszoBanus, npenactaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepanbHOU
paboueil mporpaMMbl BOCIUTAHUSA U C Y4ETOM KOHLENLUU IPEenojiaBaHus y4eOHOro mpeamera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit denepannu.

[IporpaMMa 1o XUMUU Aa€T TPENCTABICHHE O IENSX, OOMICH CcTpareruu OOydeHUs,
BOCIIUTAHUS W Pa3BUTHS OOYYaIOIIMXCS CpeACTBAMHM Y4eOHOro MpeIMeTa, YCTaHaBIIMBAET
00s3aTeNIbHOE NIPEIMETHOE COAEpkKAHUE, IPEIyCMAaTPUBAECT paclpeelieHue ero Mo Kiaccam U
CTPYKTYpPUPOBAHUE M0 pa3jieJaM U TeMaM IIPOrpaMMBbl [0 XUMUH, ONIPEAEIIET KOJINUYECTBEHHbBIE
M KAUYECTBCHHBIC XAapaKTEPUCTUKU COACPKAHUSA, PEKOMEHAYEMYIO IOCIEI0BATEIBHOCTh
M3YYCHUS XUMHUU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3€H, JIOTUKH Yy4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXxcs, ONpeAeseT BOSMOXHOCTH TpeaMeTa s
peanuzanuu TpeOOBaHMM K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNbHOM MpOrpamMmbl Ha
YPOBHE OCHOBHOT'O OOIIEr0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00ydeHUs] XUMUU
HA YypOBHE ILelieil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB YueOHO-IIO3HABATEIbHON
JEeSITeTLHOCTH 00YUaroIerocs 0 OCBOCHUIO yYEOHOTO COIEPIKAHMSL.

3HaHUE XUMUH CITY>)KUT OCHOBOH UIsi (POPMUPOBAHUS MHUPOBO33PEHUS 00YJarOMIETOCs, €T0
NPECTaBICHUN O MAaTePUAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMBIE XUMHUECH
IPECTaBICHUS O B3aUMOIIPEBPAIICHUAX SHEPTUU U 00 BOJIIOLUM BEILECTB B MPUPOJIE, O MYTAX
pelieHus T00albHBIX MPOOJEM YCTOWYMBOIO pa3BUTUS UEJIOBEYECTBA — CBIPHEBOIA,
HHEPreTUUECKOM, MUILEBON U SKOJIOTUYECKON 0€30MacHOCTH, TPO0JIEM 3ApaBOOXPAHEHUSI.

I/I3yquI/Ie XUMUH:

CIOCOOCTBYET pean3aliii BO3MOXKHOCTEH JIJIsl caMOpa3BUTHUS U (DOPMHUPOBAHUS KYIbTYPHI
JTUYHOCTH, €€ 001Iel U (QYHKIIMOHATBEHON TPaMOTHOCTH;

BHOCHT BKJIaJl B (JOPMUPOBAHUE MBIIUIEHUSI U TBOPUYECKUX CIOCOOHOCTEN 00ydaromuxcs,
HAaBBIKOB nux CaMOCTOSITEIILHOU y‘-IC6HOI\/’I JCATCIIBHOCTH, SKCIICPUMCHTAJIbHBIX n
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEHEBHOM JKU3HU, TaK U B
MpoQeCCHOHAIBHON JESATENHHOCTH;

3HAKOMUT €O CHenu(UKON HaydyHOTO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI LIEJIOCTHOTO
B3IUIAJa HAa E€JUHCTBO IIPUPOABI U  YEIIOBEKA, SBIAETCA OTBETCTBEHHBIM  JTallOM
B (hOpMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0yUaIOLINXCS;

crocoOcTByeT (POPMUPOBAHUIO I[EHHOCTHOTO OTHOIIEHHUS K €CTeCTBEHHO-HAYYHBIM
3HaHMUSIM, K TPUPOJE, K UYEJIOBEKY, BHOCHUT CBOW BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUE
oOydJaronuxcs.

I[aHHBIC HallpaBJICHUA B O6y‘-IeHI/II/I XHMHH 00€CIICUMBAIOTCS CHCI_[I/I(I)I/IKOI‘/’I COACPpIKaHUA
yqe6Hor0 nopeamera, KOTOpBIfI ABJICTCA TMEAArOri4cCKyu  aJalilTUPOBAHHBIM OTPaXKCHUEM
0asoBoit HAayKM XUMHHU Ha OHpCI[eJ'IéHHOM JTaime eé pa3sBUTHA.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro OOpa3oBaHMsS OPHEHTUPOBAH Ha OCBOCHHE
00y4aroIUMUCS CUCTEMBI NIEPBOHAYAIBHBIX MOHATUH XUMUHU, OCHOB HEOPIraHUYECKON XUMHUU U
HEKOTOPBIX OTAEIbHBIX 3HAUUMBIX TOHATHNA OPTaHUYECKON XUMHH.



CrtpykTypa copepxaHHusi IpOorpaMMbl 10 XMMHU c(HOpMHpOBaHA Ha OCHOBE CHCTEMHOTO
nonxona k e€ mzydenuro. CopepixaHue CKIQAbIBAETCS M3 CUCTEMbI MOHATHI O XMMHYECKOM
DJIEMEHTE W BEIIECTBE M CHUCTEMBbI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMBI
CTPYKTYpPHO OpPraHW30BaHbl 10 MPUHILUITY IOCJIEJOBATEILHOTO Pa3BUTHSA 3HAHUNA HA OCHOBE
TEOPETUUYECKHUX IIPEJICTABICHUN Pa3HOI0 YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHNS,

— Ilepuonuueckoro 3akona J[. . MenzaeneeBa kKak OCHOBHOTO 3aKOHA XUMUHU;
— YUEHHUSI O CTPOCHHUH aTOMa U XUMUYECKOU CBSI3H;

— MpeAcTaBiIeHUN 00 FIEKTPOTUTHUECKON AUCCOLMAIIMH BEIIECTB B pACTBOPAX.

TeOpeTI/I‘IeCKI/IC 3HAHUSA PACCMATPUBANOTCA HA OCHOBE OMIIMPUYCCKU IIOJIYYCHHBIX U
OCMBICJICHHBIX q)aKTOB, Pa3BUBAOTCA IMOCJICAOBATCIIBHO OT OJHOIO YpPOBHA K [Jpyromy,
BBIIIOJIHAA (bYHKI_[I/II/I OOBSCHEHHS U IMPOIrHO3UPOBAHHUA CBOfICTB, CTPOCHUA H BO3MO>KHOCTEH
MPAKTUYCCKOIro NPpUMCHCHHUA U IMMOJTYYCHHA N3Yy4aCMbIX BCUICCTB.

OcBoeHHe MpOrpaMMBl 10 XHMHUH CHOCOOCTBYET (OPMHPOBAHUIO TPEACTABICHUS O
XUMUYECKOM COCTAaBJIAIOIICH HAYYHOM KapTUHbI MHUpPAa B JIOTUKE €€ CHUCTEMHOM IPUPOJBI,
LEHHOCTHOTO OTHOILIEHHUS K HAayYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuun
IPOUCXOAUT C MpPHUBJICYEHHMEM 3HAHUNW W3 paHee M3YYCHHBIX Y4YEOHBIX IPEIMETOB:
«Oxpyxaromuit Mup», «buonorus. 5—7 knacce» U «Pu3uka. 7 Ki1ace.

[Tpy n3yuyeHur XUMHUH MPOUCXOAUT (POPMHUPOBAHNE 3HAHUM OCHOB XMMUYECKOH HAYKH KaK
00JaCTH COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKON JESITENbHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya yueOHOTo IpeaMeTa COCTOMT B (OPMHPOBAHUU
CUCTEMBbl XUMHUYECKHX 3HAHUM — Ba)KHEHIIMX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUECKOTO XapakTepa, s3blka HaykKd, B
NPUOOIIEHNHN K HAyYHBIM METO/IaM MTO3HAHUS IPU N3YYEHHUH BEIECTB U XUMUYECKUX pEaKiuil, B
(GopMHpOBaHMM W pPa3BUTHM [103HABATEIbHBIX YMEHMH M HMX MPUMEHEHMH B Yy4eOHO-
MO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOM 1€ATEeIbHOCTH, OCBOEHUH MpPaBUil OE30M1aCHOTO
oOpaleHus C BeIIECTBAMU B MIOBCEIHEBHON KU3HH.

[Ipy u3y4eHHH XUMHM HAa YpPOBHE OCHOBHOI'O O0IEro oOpa3oBaHUs Ba)KHOE 3HAYCHHE
MpUOOpPENH TaKKe LeH, KaK:

—q)OpMI/IpOBaHI/IC HWHTCIUICKTYAJIbHO pa3BI/ITOI7I JJUYHOCTH, TOTOBOM K CaMOO6pa3OBaHI/IIO,
COTPYAHUYICCTBY, CAMOCTOATCIIBHOMY IIPHUHATHIO pemeHHﬁ, CIIOCOOHOM AnalnTUupoOBaTbCA K
6BICTpO MCHAKOIINUMCS YCIIOBHAM XKU3HU,

—HaIpaBJICHHOCTh OO0Y4YeHHMs] Ha CHCTEMaTH4ecKoe NpHoOIleHne oOydarluxcs K
CaMOCTOSITENIbHOM ~ [MO3HABaTEJIbHOM  JIEATENBHOCTH, HAy4yHbIM  MeETOJaM  IO3HaHUS,
(opMHPYIOLTMM MOTHUBALIMIO M pa3BUTHE CIOCOOHOCTEH K XUMUU;

—o0ecrieyeHne YCIOBHH, CHOCOOCTBYIOIIMX TNPHOOPETEHUI0 OOYYaIOUMMHCSA OIbITa
pa3sHOOOpa3HOM JEATEIBbHOCTH, MO3HAHUS U CaMOIIO3HAHMA, KIIIOYEBBIX HABBIKOB (KIJIIOUEBBIX
KOMIIETEHIINH ), MMEIOIIMX YHUBEPCAIIBHOE 3HAUEHUE AJIS1 PA3JIMYHBIX BUAOB JAESITEIBbHOCTH;

— opmupoBanue oO0IIeH (YHKIIMOHATHHOW U €CTECTBEHHO-HAYYHOU T'PaMOTHOCTH, B TOM
qHCclie YMEHHA OOBSICHATh M OLIGHWBAThH SIBIICHUS OKPYXAIOMIETO MHPA, UCIONB3Ys 3HAHUS U
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OMBIT, TIOJNYYEHHBIC MNPH H3YYCHUH XHUMHH, NPUMEHATh HMX MPH peleHuH npobieM B
IIOBCEIHEBHOM JKU3HU U TPYAOBOM EATENBHOCTH;

—(dopmupoBanue y 00y4Jarommxcs ryMaHUCTUYECKUX OTHOILIEHHUH, MOHUMAaHUS [EHHOCTU
XUMHUYECKHX 3HaHWM Ui BBIPAOOTKU 3KOJOTHYECKH IeIecO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEISAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOUIEH MPUPOIHON
Cpenbl;

— pa3BUTHE MOTHUBALIUU K O0YYEHMIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOEHHs OOIIEUEIOBEYECKUX IEHHOCTEH, 'OTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis ¥ HaIIPaBJICHHOCTU AaJbHEUIIET0 00yUeHHS.

OO01ee YUCIIO YacoB, OTBENEHHBIX JIJISI M3YUYCHHS] XMMHHM Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBanmus, cocraBisieT 136 gacoB: B 8 kinacce — 68 gacos (2 gaca B Hejeno), B 9 kinacce — 68
9yacoB (2 4yaca B HEJIETIIO).

COJAEP/KAHUE OBYYEHUSA
8 KJIACC
ITepBoHayajibHBIEe XMMHYECKHE TOHATHS

[Ipenmer xumuu. Ponb XMMHUM B JKM3HHM 4Y€JIOBEKAa. XUMHS B CHUCTEMe Hayk. Tema u
BemecTBa. PU3MYECKHE CBOWMCTBAa BEIIECTB. ATrperatHoe cocTtostHue BemecTB. [loHsTHe o0
MeTOJIaX MO3HaHUs B XUMUU. YucThie BemecTBa u cMecu. CriocoObl pa3yielieHus cMecei.

ATOMBI U MOJIEKYJIbl. XHUMHYECKHE 3JeMEHTbl. CHUMBOJIBI XMMHYECKUX 3JIEMEHTOB.
[TpocThie U clloKHBIE BelIeCTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuueckass ¢opmyna. BaleHTHOCT aTOMOB XMMHMUYECKHX 3JEMEHTOB. 3aKOH
IIOCTOSTHCTBA cOocTaBa BelecTB. OTHOCUTENBHAs aToMHas Macca. OTHOCUTEIbHAS MOJIEKYJISIpHAs
Macca. MaccoBast 10JI1 XMMHYECKOIO JIEMEHTA B COCMHCHHH.

KomnuectBo BemectBa. Mok, Mossipuas macca. B3anMocCBsA3b KOJIMYECTBA, MacChl U
YuCia CTPYKTYPHBIX €IMHUI] BeecTBa. Pacy€Tel o hopMynamM XUMHYECKUX COCTUHEHHM.

®uU3NYeCKue W XUMHUYECKHE SIBJICHHS. XHUMHUYECKas peakius W €€ MpPU3HAKU. 3aKOH
COXpaHEHMSI MACChl BEIIECTB. XUMHUYeCKHe ypaBHeHHs. Kimaccudukamnms XUMUYECKUX peaKiuit
(coenuHeHus, pa3IoKeHUs, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKCnepumenm

3HAaKOMCTBO C XMMMYECKOH MOCYAOH, ImpaBujiaMu paOoThl B J1TabOpaTopuu U mnpuéMamu
oOparieHusi ¢ J1abopaToOpHBIM O0OpPYAOBAaHUEM, M3YYCHHE M ONMUCAaHUE (DU3NYCCKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMI0JeHNEe (PU3NUECKUX (TUIaBJICHUE BOCKA, TassHUE JIbJa,
pacTupaHue caxapa B CTYNKE, KHTIEHUE M KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEeHUEe CBEYH,
NPOKAJIMBAaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KUCIIOTOI) SBIeHUH, HAOI0AeHNe
U ONHCAaHWE TMPU3HAKOB MPOTEKAHHWA XUMHUYECKHX peakuui (pas3fokeHue caxapa,

4



B3aMMO/ICHICTBHE CEpHOU KUCIIOTHI C XJIOpUAOM Oapusi, pazinoxenue ruapokcuna menu (I1I) mpu
HarpeBaHuu, B3auMojeicTBue jxene3a c¢ pactBopoM coiau meau (II), m3yuenuwe crnocoOoB
pa3jieleHuss CMeced: C MOMOINBI0 MarHuTa, (WIBTPOBAHHE, BBHIIAPUBAHUE, IUCTHILIAINA,
xpomarorpadus, NpPOBEIECHHE OUYUCTKH IIOBAapE€HHOM CONM, HAOMIOJEHHE U OINUCaHUE
pEe3yNbTaTOB IPOBEIACHUS OIBITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHUs MAacChl, CO3/1aHUE
MoIesIeld MOJIEKYII (ITapOCTEPIKHEBBIX ).

Ba:xHeiinmue npeacraBuTe/ M HEOPraHMYECKMX BelIeCTB

Boznyx — cmech rasos. CocraB Bozayxa. Kucimopox — 2/leMEHT M IIPOCTOE BEIIECTBO.
Haxoxnenne kucnoposa B mpupoje, Gpu3ndeckue U XUMHUIECKHUEe CBOMCTBA (PEaKIi TOPEHUs).
Oxcunpl. Ilpumenenne kucinopoga. CrocoObl MHOJTy4eHHUs KHCIOpoJa B JIabOpaTopuu U
npoMbIlIeHHOCTH. KpyroBopoTr kuciopona B npupoje. O30H — aioTporiHas MOAM(pUKALUs
KHCIIOpOJa.

TemnoBoit 3PQexT XUMHUYECKON peakuuH, TEPMOXMMHUYECKHE YpaBHEHHUSA, OK30- U
SHAOTEPMHUYECKHUE peaKkIuu. TOMIUBO: Yroib M METaH. 3arps3HeHHe BO3yXa, YCHIICHHE
NapHUKOBOTO P QeKTa, pa3pyluIeHne 030HOBOTO CIIOS.

Bomopon — aneMeHT W mpocToe BemiecTBo. HaxokaeHue Bomopoia B IPUPOIE,
(du3nUecKrue 1 XUMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI TIOTy4YeHUs. KUCIIOTHI U COIH.

Monsipabiii 00bEM ra3oB. PacuéTel 10 XUMUYECKUM YpaBHEHUSIM.

®usnyeckue cBorcTBa BoAbl. Boma kak pacrBoputens. PactBopbl. HaceineHsble u
HEHACBILLICHHBIE pacTBOpPbL. PacTBOpUMOCTH BellecTB B Bojae. MaccoBas J0Js BEIIECTBA B
pactBope. XuMHYECKHE CBOMCTBAa BOJbl. OcHOBaHMS. Poiib pacTBOpPOB B MPHUPOJEC U B KUZHH
yenoBeka. KpyroBopor BoAbl B mpupoje. 3arpsi3HEHHE MPUPOAHBIX BoA. OXpaHa M OYHMCTKA
MPUPOAHBIX BOI.

Knaccudukanust Heopranuueckux coeauHeHuil. Oxcuawl. Knaccudukamuss OKCHAOB:
coneoOpa3yrolue (OCHOBHBIE, KUCIOTHBIE, aM(poTepHbIe) U HeconeoOpasyomue. Homenkiarypa
OKcUI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydyeHne okCuIoB.

OcHoBanus. Kiaccudukamnuss OCHOBaHHM: IMIENTOYM U HEPACTBOPUMBIE OCHOBAHUSA.
Homenknarypa ocHoBaHuii. PU3HMYECKHME M XUMUYECKHE CBOWCTBA OCHOBaHWM. [lomyudeHue
OCHOBaHHUH.

Kucnoter. Knaccudukanus xucinor. HomeHnkiarypa kucior. @u3ndeckue U XUMHUYECKHE
cBoiicTBa kuciot. P akruBHoctu metaiuioB H. H. bekerosa. Ilonyyenue kucior.

Comu. Homenknarypa coneii. dusnueckue M XUMUYECKUE CBOMCTBa cotieid. [lomydyenue
coJei.

I'eneTnyeckas CBs3b MEXAY KJIacCaMHU HEOPTraHWMUYECKHUX COCAMHEHHMN.
Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONpE/IENICHUE COAEP KaHUs KUCIOpoAa B BO3AyXe, MOJIy4yeHHE, coOMpaHue,
pacrio3HaBaHME W HW3y4Y€HHE CBOICTB KHCIOpOJa, HAONIOJICHHE B3aMMOJACHUCTBHUS BEILECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W INpEKpallleHusi ropeHus (mmokapa), 03HaKOMJICHHE C
o0Opa3llaMu OKCHJIOB M OINHMCAaHUE MX CBOWCTB, IOJIyu€HHE, COOMpaHHUe, paclio3HaBaHHE U
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U3y4eHUEe CBOMCTB Bojopona (TopeHue), B3aumozeiictBue Boaopoaa ¢ okcupom meau (II)
(BO3MOYKHO HCIIOJIb30BAaHHME BHIEOMATEPUAIIOB), HAOIIOJEHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, HcciaenoBaHuE OCOOCHHOCTEH PACTBOPEHUS BEIICCTB C PA3IUYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHONM MacCOBOM J0Jie pacTBOPEHHOIO BEIIECTBA,
B3aUMOJICCTBUE BOJBI C MeETaUlaMU (HAaTpUEM U KajbleM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHUAJIOB), HCCIEAOBaHUE OOpPAa3I[0B HEOPraHUYECKUX BELIECTB Pa3IMUYHBIX KJIACCOB,
HaOJIOJICHUE M3MEHEHUsI OKPAaCKM WHJMKATOPOB B PAcTBOpAaX KUCIOT U IIEJIOYEH, M3ydeHue
B3aumozeiicteus okcuga menu (II) ¢ pacTBopom cepHOM KHCIOTBHI, KHUCIOT C MeTalslaMu,
peakuuii HEUTpaIM3alMM, T[OJYy4EeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJIHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 3a]1a4 10 TeMe «BakHelnmue
KJIACChI HEOPTaHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3akoH u Ilepuognueckass cucremMa xumuuyeckux 3jemednros /. WU.
MenpaeneeBa. CTpoeHue aToMOB. XMMUYeCKasl CBSI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[TepBbIe MOMBITKY KIACCU(PHUKAIIMA XUMAYECKHX 3JIeMeHTOB. [IoHATHE O TpyIax CXOAHBIX
9JIEMEHTOB (ILEJMOYHBIE W IIEJIOYHO3EMENbHBIE METaUIbl, TaJIOTCHbI, WHEPTHBIE Ta3bl).
DJIeMEeHTHI, KOTOpbIe 00pa3yIoT aM(oTepHBIE OKCHIBI M THAPOKCHUJIBI.

Ilepnonnueckuit  3akoH. Ilepmoguueckas cucreMa XMMHMYECKUX JJIEMEHTOB [l
. MenneneeBa. Koporkonepuoanas u amuHHONepuoaHas (opmel Ileproanueckoil cucteMsl
xumuueckux snemeHToB J[. W. MengeneeBa. Ilepuogst u rpynmnbel. DuU3MYECKUN CMBICIH
MOPSAAKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIbI AJIEMEHTA.

Crpoenue artomoB. CoctraB atoMHbIX snep. M3orombl. OnexktpoHsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 XUMUYECKHUX AIeMEHTOB [lepnoanyeckoil cucTemMsl
. W. MenneneeBa. XapakTepUCTHKA XHWMHYECKOIO JJEMEHTA [0 €ro IMOJOXKEHUIO B
ITepuoanueckoint cucreme JI. . Menneneesa.

3aKOHOMEPHOCTU U3MEHEHHUS Painyca aTOMOB XUMUUYECKHUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TPYIIaM U MEPUOJaM.

3nauenue [leproguyeckoro 3akoHa u Ilepuogudeckoil CUCTEMBI XUMHYECKUX JIEMEHTOB
IS pa3BUTHS HAyKU U npakTuku. J[. 1. MenaeneeB — y4€HbIN U TpakIaHKH.

Xumuyeckas CBSI3b. KoBanentHas (monstpHas u HETIOJISIpHAS ) CBSI3b.
DIEKTPOOTPULIATETILHOCTh XMMUYECKUX 3JIEMEHTOB. MlOHHAs CBA3b.

Crenenb okucieHrs. OKUCIUTEILHO-BOCCTAHOBUTCILHBIC pCaKknunu. Hpoueccm OKHCIICHHUA
" BoccTaHOBIICHHS. OKUCIUTEIIN ¥ BOCCTAaHOBUTEIIH.

Xumuueckuii IKCnepumenm:
u3ydyeHHe OOpaslloB BEIIECTB METAIJIOB M HEMETAJIOB, B3aUMOAEWCTBUE TMIPOKCHIA
[MHKAa C pacTBOpaMH KHUCIOT M IIEJIOYEH, IPOBENECHHUE OIBITOB, WIIHOCTPUPYIOIINX HTPUMEPHI

OKHCIINTCIBbHO-BOCCTAaHOBHUTCIIbHBIX peaKL[I/Iﬁ (FOpCHI/IC, PpCaKknuu pa3jioKCHUs, COC,Z[I/IHCHI/IH).

Mesicnpeomemmuuie ceasu



Peanuzarus MeXNnpeaMETHBIX CBsI3€d NMpPHU U3YyYEHUH XMMHUHU B § KJIACCE OCYIECTBIISIETCS
yepe3 UCIHOJb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHbIX TIOHATUH, TakKk U IOHATHIA,
SIBJISIFOITUXCSI CACTEMHBIMHU JIJISl OT/ICIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO01mure ecTeCTBeHHO-HAYYHbBIC TIOHATHUS: HAyYHBIH (DAKT, TUTIOTE3a, TEOPUS, 3aKOH, aHAIIH3,
CHUHTE3, Kiaccu(UKaIus, TMEPUOTUIHOCTh, HAOIIOJCHHUE, OHKCIIEPUMEHT, MOJICITMPOBAHHE,
MU3MEPEHUE, MOJIETIb, SIBJICHUE.

®dusnka: marepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIHJ, HW30TOIBI,
PaIMOAaKTUBHOCTh, MOJIEKYJA, JJICKTPUYECKUH 3apsij, BEIIECTBO, TEI0, O0BEM, arperatHoe
COCTOSTHUE BEIECTBA, a3, (PU3NYCCKUE BEIUYHMHBI, SIUHUIIBI H3MEPEHHUs, KOCMOC, IJIAHETHI,
3BE3061, CoHIIE.

buonorus: ¢porocunTes, qpixanue, ouocdepa.

['eorpadus: armochepa, ruapocdepa, MHHEpPAIb, TOPHBIC TOPOJBI, IOJIC3HBIE
HCKOIaeMbI€, TOIUTUBO, BOJHBIC PECYPCHI.

9 KJIACC
BemecTBo M XUMHYecKasi peakuusi

[leprognyeckuii 3akoH. [lepumomgmueckas cucTeMa XHMHYECKHUX d3jJeMeHTOB /[l
U. MenneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTM B H3MEHEHUHU CBOICTB XUMHYECKHX
AJIEMEHTOB NEPBBIX TPEX MEPHOIOB, KalMs, KaJIblLMsg U UX COEIMHEHMHA B COOTBETCTBUU C
MIOJIOKEHHEM 2JIeMEeHTOB B [lepronndeckoii cuctemMe U CTpOEHHUEM UX aTOMOB.

CrpoeHue BemecTBa: BUABl XMUMHUYECKOH CBSI3M. THUIBI KPUCTANIMYECKHX PEIIETOK,
3aBUCUMOCTb CBOWMCTB BEILECTBA OT THUIA KPUCTALIMYECKOM PEIIETKM U BUIA XUMUYECKOU
CBSI3U.

Knaccudukanuss m HOMEHKJIaTypa HEOPraHWYECKHUX BEIIECTB. XUMHUYECKHE CBOWCTBA
BEILIECTB, OTHOCSIIMXCSA K Pa3JIMYHBIM KJIACCAM HEOPTraHMYECKHUX COEAUHEHHI, F€HEeTHYECKas
CBSI3b HEOPraHUYECKUX BEILIECTB.

Knaccugukarus XMUMUYECKUX peaKkLUUi MO pa3iMyHbIM MpU3HAKaM (IO YUCIY M COCTaBY
YYaCTBYIOIIMX B pEaKIUU BEIIECTB, MO TEMIOoBOMY 3((exTy, Mo H3MEHEHUIO CTerneHen
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpPAaTUMOCTH, MO YYacTHIO KaTaau3aTopa). JK30- U
SHIO0TEPMUYECKUE PEAKIINH, TEPMOXUMHUYECKUE YPaBHEHHUSI.

[TonsiTue o ckopoctu xumuueckoil peakiuu. [loHsTue 00 0OpaTUMBIX U HEOOpPaTHMBIX
XUMHUYECKHX peakuusax. [loHATHE O TrOMOreHHBIX W TeTeporeHHbIX peakuusx. Ilonstue o
karanu3e. lloHsatne o XumHueckoM paBHOBecHU. DaKTOphl, BIHAIOIIME HA CKOPOCTh
XUMHYECKON PEaKIMU U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHUCIIUTEIEHO-BOCCTAHOBUTENIBHBIC PEAKIIUU, JJICKTPOHHBIM OajaHC OKHCIUTEIbHO-
BOCCTaHOBHTCJ’IBHOﬁ peaKL[I/II/I. COCTaBHeHI/Ie ypaBHeHI/Iﬁ OKHUCJIUTCIBbHO-BOCCTAHOBUTCIBbHBIX
pEaKIui C UCITOJIb30BAaHUEM METO/Ia SJICKTPOHHOTO OajaHca.



Teopust SIEKTPOJUTHUUECKON TUCCOUMAIIUU. DJIEKTPOJUTHI U HEIJIEKTPOIUTHI. KaTHOHBI,
AQHUOHBI. MexaHH3M [HUCCOIMAllMM BEUIECTB C PA3IUYHBIMU BHAAMU XHUMHYECKOH CBS3U.
Crenenp qucconnanuyl. CUabHbIE U ClIa0bIe AIEKTPOIHUTHI.

Peakuuu nonHoro oOMeHa. YciIoBHS MPOTEKAHUS PEaKIMii MOHHOTO OOMEHa, MOJIHBIE H
COKpaIlléHHbIE MOHHBIE ypaBHEHMS peakuuii. CBOMCTBAa KUCIOT, OCHOBAHUM U COJIE B CBETE
MPEJCTaBICHUA 00 AICKTPOIMTUYECKON auccoruanui. KadecTBEeHHbIE pEaKIMU Ha HOHBI.
[TonsiTHe 0 rupoIN3€e COJEH.

Xumuueckuii IKCnepumenm

O3HAKOMJICHHE C MOJEISIMU KPHCTALTUYECKUX PEIMETOK HEOPraHMYECKUX BEIIECTB —
METaUIOB M HeMmeTa/uioB (rpadura W anmasa), CJIOKHBIX BEHICCTB (XJOpuaa HaTpHs),
WCCJICIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOH PEAKIUH OT BO3ACHCTBHS PA3THMUHBIX
(baKTOpOB, UCCIIEJOBAHKUE AJICKTPOIPOBOJIHOCTH PACTBOPOB BEIIECTB, MPOIECCa TUCCOIMALUN
KHCJIOT, IIeNo4Yed M coield (BO3MOYKHO HCIIOJIb30BAaHHE BHUACO MaTEpHalioB), IPOBEACHUE
OIBITOB, WIIIOCTPUPYIOIIUX MPU3HAKK MPOTCKAHUS Peakiiii HOHHOro oOMeHa (0Opa3oBaHue
OcaJka, BBIJCIICHWE Ta3a, o0Opa3oBaHUE BOJBI), OIBITOB, WUTFOCTPUPYIONINX TMPUMEPHI
OKHCITUTEIIbHO-BOCCTAHOBUTEIILHBIX PEaKIUil (TOPEHUE, PEaKIUH pa3JIoKCHHUs, COCAMHEHUS),
pacno3HaBaHUE HEOPraHWYECKUX BEIIECTB C TIOMOIIBID Ka4eCTBCHHBIX PEaKIMid Ha WOHBI,
pEIICHHE YKCIIEPUMECHTAIBHBIX 3a/1a4.

HemeTanabl 1 UX cOeTMHEHUS

OO0mas xapaktepucTtuka raioreHoB. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIC
creneHn okucieHus. CTpoeHne U (PU3NYECKHE CBOMCTBA MPOCTHIX BEHIECTB — TaJIOTCHOB.
XUMHYEeCKHUE CBOWCTBA Ha MpHMepe XJjopa (B3aMMOICHCTBHE C MeTajulaMH, HeMeTaJllaMu,
mienoyamu).  XuopoBogopod. ConsiHas KWCIOTa, XMMHMYECKHE CBOMCTBA, IMOJIyY€HHUE,
npuMeHeHue. [leficTBre X10pa 1 XJIOpOBOJIOPO/a HA OpraHM3M YelloBeKa. BaxuHenmme XJIopuabl
U UX HAXOXKJICHHUE B TIPUPOJIC.

OO6mas xapaktepuctuka s1aeMeHTOB VIA-rpynmnbl. OcoOE€HHOCTH CTPOEHHS aTOMOB,
XapakTepHble creneHn okucieHus. CTtpoeHne M (PU3MYECKHe CBOWCTBA IMPOCTHIX BEIIECTB —
KHCJIOPO/a U Cepbl. AJUIOTPOINHbIE MOAU(PUKAIMN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBomopoj, cTpoeHue, (U3MYecCKue M XHUMHUYECKHe CBoMcTBa. OKCHIBI CEphbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (U3UYECKHe M XMMHUYECKHE CBOMCTBA
(obmue kKak MpeACTaBUTENS Kiacca KHCIOT M cheruduueckue). XHUMHUYECKUE peakiuH,
Jekallue B OCHOBE HPOMBIIIICHHOTO crocoba IMoydeHUs cepHoil KucioTsl. IIpumenenue
cepHoll kucioTel. Conu cepHOM KUCIOThI, KaueCTBEHHAs peaklius Ha cyibgaTr-uoH. Haxoxnenue
ceppl M €€ COeAMHEHUH B TmpHupoje. XHUMHUYECKOE 3arps3HeHHE OKPYXKAIoLIEH cpeabl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
PEOTBPALICHHUS.

OOmass xapakTepucTuka dieMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHHS aTOMOB,
XapaKTepHBbIC CTCTICHH OKHUCICHHS. A30T, PACIpOCTPaHCHHE B TpHUPOJE, (QHU3UYEeCKHe u
XUMH4YecKne cBoiicTBa. KpyroBopot azora B mpupojie. AMMHUAK, ero Gu3ndeckue U XUMHUECKUe
CBOﬁCTBa, IMMOJIYYCHHEC U IIPUMCHCHHUC. Conn aMMOHU, UX (1)H3PI‘—I6CKI/IG U XUMHUYCCKUEC CBOfICTBa,
IMPUMCHCHHUC. KauecTBenunas pCaKknd Ha HWOHbBI aMMOHHA. A3zorHas KHCJIOTa, eé MOJIy4YCHHUC,
bu3nveckue W XHMMHYECKHE CBOMCTBa (0OIIME KakK TMpEACTAaBUTENs Kilacca KHUCIOT |
cneunduyeckue). Mcnoiap3oBaHWE HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
ynoOpeHui. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO31yXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHble MOIUPHUKAIMN
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docthopa, pusznyeckue u xummuueckue cporictBa. Oxcun docdopa (V) u docdopnas xucnora,
¢u3nyeckne M XHMMHYECKHE CBOIicTBa, moiydeHue. lcnonp3oBanue ¢ocdaroB B KauecTBe
MUHEPAJIbHBIX Y100pCHHIA.

OO6mas xapakrepuctuka 31aeMeHTOB [VA-rpynnbl. OcoOE€HHOCTH CTPOEHHS aTOMOB,
XapaKTEPHBIC CTEIICHH OKUCICHHS. YTIIepPOJl, aAJUIOTPOIHbIE MOIU(BUKAIINH, PACTIPOCTPAHECHUE B
npupoje, Gusndeckne u XUMUYECKUEe CBOMCTBa. Ancopbuus. KpyroBopot yriepona B mpupoe.
Oxcuppl yriaepona, ux GU3NYEeCKue U XMMUYCCKHE CBOWCTBA, JICHCTBHE HA JKUBBIC OPTaHU3MBI,
MOJYyYCHUE U MPUMEHEHHE. DKOJOrHUeCKue Mpo0ieMbl, cBs3aHHbIe ¢ okcuaoM yrieposaa (1V),
THIIOTe3a TII00aTBHOTO TMOTEIUICHHs KiMMarta, MapHUKOBbIH 3ddekt. YrompHas kuciora u eé
COJId, HX (I)I/I3I/I‘-IGCKI/IC U XUMHUYCCKUC CBOfICTBa, MMOJIY4YCHHUEC U IPHUMCHCHUC. KauecTBennas
peaknus Ha  KapOoHar-wMoHBL. ~ Vcmonb3oBaHwe  KapOOHAaTOB B OBITY, MEIWIMHE,
MPOMBIIIJICHHOCTH U CEJILCKOM XO35HCTBE.

[lepBoHayanbHble MOHATUS 00 OPraHMYECKHUX BEIIECTBAX KaK O COCIUHEHUSX YIiepoaa
(MeTaH, 3TaH, JTWUJICH, AalETUJIEH, ATAHOJ, IJMLEPHH, YKCycHas Kkuciora). IIpupogHsie
UCTOYHUKH YTJIEBOJAOPOAOB (yrojb, MPUPOAHBIA ra3, HEPTh), MPOAYKTHl HX TepepadOTKh
(OeH3uH), UX poJib B OBITY U MPOMBILUIEHHOCTH. [IoHATHE 0 OGMOJIOrMYECKH BaXKHBIX BEILIECTBAX:
KUpax, OesKax, yriaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKAa. MarepuallbHOE €IUHCTBO
OpPraHMYECKHUX U HEOPraHMYECKUX COCIUHEHUM.

Kpemuuii, ero ¢usnyeckue M XHUMHYECKHE CBOWCTBA, MOJYYCHHE U TMPUMEHEHHE.
Coenunenus kpemHusi B mpupone. OOmme mpencraBienuss o6 okcuae kpemuus (IV) u
KpEeMHUEBOU KuCIoTe. CHITMKATHI, UX MCIIOJIb30BAHKUE B OBITY, B TPOMBIIIJICHHOCTH. BaxkHelinme
CTPOUTENbHbIE MaTepHalbl: KepaMuKa, CTEKJIO, I[IEeMEHT, OeToH, xkene300eToH. I[Ipobrembl
0€30MacHOTO UCIOJIH30BAHUS CTPOUTEIIBHBIX MATEPUAIOB B TIOBCEAHEBHOM KU3HU.

Xumuueckuii IKCnepumMenm:

U3y4eHHEe 00pa3ll0B HEOPTaHUYECKUX BELIECTB, CBOMCTB COJITHOM KMCIOTBI, IPOBEIACHHE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHHs, OIBITHI,
oTpaxaromue (pU3NYeCKue U XMMHUYECKHE CBOICTBA TaJIOTEHOB M UX COEAMHEHUN (BO3MOKHO
UCIOJIb30BaHUE BHJECOMATEpPHANIOB), O3HAKOMJIEHHE € O0pa3liaMu XJIOPUAOB (TaJIOT€HHUJIOB),
O3HAKOMJIEHHE ¢ o0pa3uamMu ceppl M €€ COCIMHEHMAMU (BO3MOXHO HCIIOJIb30BaHHE
BUjEOMaTepHUaoB), HaONIOJeHHEe Tpolecca OOYIJMBaHUS — caxapa IOJX  JeicTBHEM
KOHIEHTPUPOBAHHON CEPHOI KUCIOTHI, U3yYEHHE XMMUYECKUX CBOWCTB pa30aBIIC€HHON CEpHOM
KHCJIOTHI, TIPOBEJICHHE KauyeCTBEHHOM peakIiM Ha Cyiab(paT-uOH M HaOII0JeHHEe IMpH3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M HX COEIUHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaM a30THBIX U (POCHOPHBIX yIOOpEeHHUH,
NOJydeHue, coOupaHue, pAClHo3HABAaHME M U3y4EHHE CBOWCTB aMMHUakKa, IPOBEACHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUS U Qocdar-uoOH U HU3YyYeHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aMMOJEICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIIOTBI ¢ MEIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3Y4YEHUE MOJENeH KPUCTAUIMUECKUX PEIETOK anMasa,
rpaduta, (¢yuiepeHa, O3HAKOMIJIGHHE C MPOIECCOM aACOpOIMM pAcTBOPEHHBIX BEIECTB
AKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOMpaHue, paclo3HaBaHUE
U M3y4YCHHE CBOMCTB YIJIEKHCIIOTO ra3a, NMPOBEJCHHE KAYeCTBEHHBIX pEaklIMi Ha KapOoHAT U
CHWJIMKAT-UOHbl U W3y4YEHHE TMPU3HAKOB MX MPOTEKaHMs, O3HAKOMJIEHHE C MPOAYKLHEH
CUJIMKATHOM IPOMBILIJICHHOCTH, PELIEHUE JKCIEPUMEHTAIBHBIX 3a1ady 10 Teme «BakHenmue
HEMETaJJIbl U UX COCIUHEHUSN.

MeTajibl M UX COeTIHMHEHHS



OO0mas xapakTepUCTHKA XHUMHYECKHX OJJIEMEHTOB — METAJUVIOB Ha OCHOBAaHMHM UX
nosnoxkeHus B [lepuoandeckoit cucreme xumuueckux sneMenToB . 1. MenaeneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MerauiMueckasi CBs3b M METAJUIMYECKas KpUCTAJUIMYECKas
peméTka. DJIEKTPOXUMHUYECKUN psl HAmpsHDKEeHUH MeTauioB. DU3HYECKHE W XUMHUYECKHE
cBoiicTBa MeTtayioB. OOume crnocoObl noinydeHus: MetaysioB. IIoHATHE O KOPpO3UM METAaJUIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI MX OT KOppo3uu. CruiaBsl (CTallb, YyT'yH, TIOPATIOMUHUN, OpOH3a) U
WX PUMEHEHHE B OBITY U IPOMBIIIIJICHHOCTH.

[[esrounble METAJLIBL: MTOJI0KEHUE B lleproanyeckoi cucTeMe XUMAYECKUX 3JIEMEHTOB /1.
H. MenneneeBa, CTpoOeHHE HX aTOMOB, HaxOXJAeHUE B mpupoje. PU3HUEeCKHEe U XUMHUYECKUE
CBOICcTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HaTpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJIJIOB U UX COCIMHECHUM.

[[lenoyHo3eMeNbHBIE METAUIbl MAarHuil W Kaldbluil: moJioxkenue B Ilepumoamueckoit
cucreme xumuueckux sneMmeHToB [[. WM. MenaeneeBa, CTpoeHHME HX aTOMOB, HaxO0XJACHUE B
npupozae. Pu3nyeckue U XMMHUYECKUE CBOMCTBA MarHus W Kajblus. BakHeimue coenuHeHus
KaIbIUs (OKCH, TUAPOKCU, COJN). JKECTKOCTH BOJIBI M CITOCOOBI €€ YCTpaHCHUS.

AmoMuHui: mnojoxenue B llepuoanueckoil cuctemMe XUMHUYECKUX 3JI€MEHTOB [l
N. MenpeneeBa, CTpoe€HHE aTOMa, HaxoXKJIeHHE B npupone. Pusznyeckne M XUMHUYECKUE
CBOMCTBA aOMUHMSL. AM(OTEpHbIE CBOWCTBA OKCUA U THIPOKCHU/IA ATFOMUHHUSL.

Kenezo: mnonoxenne B Ilepmoanueckoil cucTtemMe XUMUYECKUX 3iemMeHToB [l
N. MenpeneeBa, CTpoe€HHE aTOMa, HaxoXKJIeHHE B npupone. Pusznyeckne M XUMHUYECKUE
cBoiicTBa xene3a. Oxcuabl, Tuapokcuabl u conu xkenesa (1) u xenesa (II), ux cocras, cBoiicTBa
U TIOJIy4YECHHE.

Xumuueckuii IKCnepumenm:

O03HAKOMJIGHHE C oO0pasllaMd METAJIOB W CIUIaBOB, HMX (PU3MUYECKUMH CBOWCTBAMH,
W3y4eHUE PEe3yIbTaTOB KOPPO3UH METaUIOB (BO3MOXXHO HCIOJB30BaHUE BUIEOMATEPHAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCHIA KaJbIUs U HATPHUS C BOJOU (BO3MOYKHO UCTIIOIb30BaHUE
BHJIEOMATEPHAIIOB), HCCIIEIOBAHWE CBOMCTB JKECTKOM BOJIbI, TpoIlecca TOPEHHs Kejle3a B
KuciIoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEPHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHusl, KajbIus, aJlOMUHUS, ITUHKA, kene3a (II) u xenesza
(III), memqu (II), HaGmroieHNE U OMKMCAHUE MPOLIECCOB OKPAIIMBAHKS TJIAMEHH MOHAMH HATpUS,
KaJIis ¥ KaJIbIHs (BO3MOXKHO HCIIOB30BaHUE BHUIECOMATEPUAIIOB), UCCIeAOBaHNE aM(DOTEpHBIX
CBOWCTB I'HJIPOKCHA AIFOMUHMS U TUAPOKCUIA LIMHKA, PELIEHUE IKCIIEPUMEHTAIIBHBIX 3a1a4 I10
Teme «BakHeHIe MeTauIbl U UX COSAUHECHUS.

XuMus M OKpyKaouas cpeaa
BemecTBa n Marepuainsl B IIOBCEAHEBHON JKM3HM 4YEJIOBEKa. be3omacHOe MCIONb30BaHHUE
BEHIECTB W XHUMHUYCCKHUX peaxunﬁ B 6BITy. HepBas{ noMomp HOpu XHUMHUUYCCKHX OXOrax H

OTpPAaBJICHUSAX.

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIEH cpebl (MpeaenbHas T0mycTUuMasi KOHIICHTPAIUs
BemecTs, ganee — [1J1K). Poib xuMun B perieHur 3KOJIOTHISCKUX TPOOIIEM.

Xumuueckuii IKcnepumernm:

n3ydeHue o0pasIoB MaTeprajoB (CTEKIJIO, CIUIABbl METAJIJIOB, IIOJUMEPHBIC MAaTEPUAIBI).
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Meostcnpeomemnuwie ceasu

Peanuzanus MeXnpeIMETHBIX CBSI3€H MPU M3YUYEHUU XMMHH B 9 KIlacce OCYILECTBISAETCS
yepe3 HCIHOJIb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX IOHATUH, TaK U IOHATUH,
ABJISIFOLUXCSI CACTEMHBIMM JUUISL OTAEIIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO01mure ecTeCTBeHHO-HAYYHbBIC TIOHATHS: HAyYHBIH (DAKT, TUTIOTE3a, 3aKOH, TCOPHS, aHAIIH3,
CUHTE3, Kiaccu(UKaIus, TEePUOJUIHOCTh, HAOIIOICHUE, DSKCIEPUMEHT, MOJCIUPOBAHUE,
U3MEpEHHE, MOJICTh, SIBJICHUE, TAPHUKOBBIN () PEKT, TEXHOJIOTHS, MaTePHAIIBI.

®usuka: Marepusi, aroM, D3JIEKTPOH, MPOTOH, HEWUTPOH, WOH, HYKIUI, H30TOIBI,
PaaMOaKTUBHOCTb, MOJIEKYJA, DJJICKTPUYECKUU 3apsii, NPOBOAHUKH, TOJYIIPOBOIHUKH,
TUDIIEKTPUKU, (POTOITEMEHT, BEIIECTBO, TENO, 00BbEM, arperaTHOe€ COCTOSIHHE BEIIEeCTBa, ras,
pacTBOp, PaCTBOPUMOCTH, KPUCTALIMYECKAs PEIIETKA, CIUIaBbl, (U3UYECKHE BEIUYUHEI,
€MHULBI U3MEPEHUS1, KOCMUYECKOE TPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COHIIE.

buonorust: ¢orocunres, apixanue, Ouocdepa, 3KocucTeMa, MUHEpAIbHBIE YIOOpEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadms: armochepa, ruapocdepa, MHHEpPAIb, TOPHBIC TOPOJBI, IOJIC3HBIE
HCKOIaeMbIe, TOIIMBO, BOJHBIC PECYPCHI.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHEIE pE3yJIbTaTbl OCBOCHHA IPOrpaMMbl OCHOBHOTO 06H_ICFO 06paSOBaHI/IH
JOCTHUTIarOTCA B XOA€ 06yqu1/1$1 XHUMHUHU B €IUHCTBE yqe6H0171 M BOCIIMTATCILHOM JACATCIIBHOCTU B
COOTBCTCTBHUH C TpaAUIIUOHHBIMHA pOCCHfICKHMPI CONUOKYJIbTYPHBIMHA 151 AYXOBHO-
HPAaBCTBCHHLBIMU LECHHOCTSAMU, IMPUHATBIMU B O6HICCTB€ npaBujIaMl MU HOpMaMM NOBCIACHUSA U
CHOCO6CTBYIOT nmponeccaM CaMOIIO3HAHUS, CAMOPA3BUTHUSA U COLIMAITN3allUN 06yqafoumxc;1.

JIMYHOCTHBIE pe3yiabTaThl OTPAKAOT TOTOBHOCTH 06yqaroumxcg PYKOBOACTBOBATLCA
CHUCTEMOM ITO3UTHUBHBIX IIEHHOCTHBIX OpI/IeHTaHI/Iﬁ U paCIMPCHUC OIIbITa ACATCIBHOCTU Ha ec
OCHOBE, B TOM YHCJIC B 4aCTHU:

1) naTPHOTHYECKOTO BOCTUTAHUSI:

LIEHHOCTHOT'O OTHOILIEHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U Hay4YHOMY
HACJICUIO, TIOHMMAHUS 3HAUeHUs XHUMHYECKOW HayKH B J>KM3HU COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIAJICTh JIOCTOBEPHOW WH(POpPMAITUEH O MEepPeAOBBIX JOCTHKCHHUSIX U OTKPBITHIX
MHUPOBON M OTEUECTBEHHOW XMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOHCTBE
MHpa U O0IIECTBA;

2) rpaKIaHCKOr0 BOCIIMTAHMS:

IIPEACTABJICHUS. O COLMAIBHBIX HOpMax M IPAaBUWIAX MEKIUYHOCTHBIX OTHOLICHUH B
KOJIJIEKTMBE, KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOH, Yy4eOHO-
UCCIIEI0BATEIbCKON, TBOPUYECKOM U JPYTrUX BHJAX JEATEIbHOCTH, TOTOBHOCTH K pa3HOOOpa3HON
COBMECTHOM JI€ITEIbHOCTH IPH BBITOJHEHUH Y4eOHBIX, IIO3HABATENIbHBIX 3a/1a4, BBIOJHEHUU
XUMHUYECKHX SKCIIEPUMEHTOB, CO3/1aHUM y4eOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHUMAHUIO
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¥ B3aMMOIIOMOIIM B TPOLIECCE 3TOH y4yeOHOW AEATeNbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE
IIOBEICHNE U TOCTYNKM CBOUX TOBapMILEH C IO3MLHU HPABCTBEHHBIX U IIPABOBBIX HOPM C
y4E€TOM OCO3HAHUS I1OCIIEICTBUM IIOCTYIIKOB;

3) IHCHHOCTH HAYYHOI'0 IIO3HAHUSA !

MHpPOBO33PEHUYECKHE  IPEACTABICHUS O  BEIIECTBE M XMMMYECKOM  peaklvy,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAayKM U COCTABIIAIOIINAE OCHOBY JUIS
NOHMMAaHHUS  CYIIHOCTH HAayyHOW KAapTHHBI MHpa, NPEACTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs IIPUPOJBI, B3AUMOCBA3SIX Y€JIOBEKa C NMPUPOIAHOU CPEAOH, O POIU
XUMUH B II03HAHUM ITUX 3aKOHOMEPHOCTEM;

M03HABATEJIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJIYYEHWE HOBBIX 3HAHUW MO XUMUH,
HeoOXoauMble Uil OOBSCHEHUS HaOJI0aeMbIX IIPOLIECCOB U SIBICHUM, I1O3HABATEJIbHOM,
WH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITENIbHON pabOThI
C Y4eOHBIMU TEKCTaMH, CIPABOYHOM JIUTEPATYypOH, JOCTYIMHBIMU TEXHUYECKHUMH CPEACTBAMU
MH(OPMALIMOHHBIX TEXHOJIOTHIA;

UHTEpEeC K OOYYCHHMIO U TMO3HAHUIO, JIF0OO3HATEIBHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
camM000pa30BaHUI0, TIPOSKTHOW M HMCCIEAOBATEIBCKON JIEATEIBHOCTH, K OCO3HAHHOMY BBIOODY
HAIPaBIEHHOCTU U YPOBHS O0y4YEHUS B JajbHEHIIEM;

4) ¢popMHUpPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHHWE LEHHOCTU JKM3HH, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY 3/10POBBIO,
YCTAaHOBKM Ha 3[0POBBbI 00pa3 JKM3HU, OCO3HAHME IIOCIEACTBUI U HEMPUSATHE BPEIHBIX
IpUBBIYEK (YHOTPEOJIEHUS AalKOrojisi, HapKOTUKOB, KYpPEHHs), HEOOXOAMMOCTH COOJIIOJIEHUS
npaBuil 0€30MacHOCTH NpU OOpallleHMM ¢ XMMHUYECKHMMM BeELIeCTBaMH B OBITY U peaJbHOM
KU3HU;

5) Tpy10BOT0 BOCIIMTAHMS:

MHTEpPEC K MPaKTUYECKOMY M3Y4YEHHIO Mpodeccuil U Tpyna pa3IuyHOro poja, yBaXeHHe K
TpyAy W pe3ynbTaraM TpPYIOBOW JEATEIbHOCTH, B TOM 4YHCIE Ha OCHOBE IIPUMEHEHUS
INPEIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
POJOJDKEHU 00pa30BaHUS C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpodecCHOHaIbHOW AEATEeIbHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHLCS B MPO(ECCHOHATBHON Cpeie;

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

9KOJIOTHYECKHU 11eTecoo0pa3Hoe OTHOLIEHHE K MPUPOJEe KaK MCTOYHHUKY JKU3HHU Ha 3emie,
OCHOBe €€ CYIIeCTBOBaHMs, MOHMMAaHHE LIEHHOCTH 3/0pOBOr0 M 0e30IacHOro odpasa KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PH3UYECKOMY U TCUXMUYECKOMY 3J0POBbIO,
0CO3HAHME LIEHHOCTH COOJIIO/ICHHsI MpaBUII 0€30MacHOTrO MOBEACHUS MU paboTe C BEleCTBaMH,
a TaK)Ke B CUTYaLUAX, YIPOXKAIOIINX 30POBbIO U KU3HU JIIO/ICH;

CIIOCOOHOCTH TPUMEHSATh 3HAHUS, TOJy4yaeMmble NMPU H3YYEHUH XUMHUH, AJIS pPEHICHUS
3a/1a4, CBSA3aHHBIX C OKPYXAIOIIEH NPUPOIHON CPeaoid, AJIsl MOBBIIECHUS YPOBHS AKOJIOTMYECKOM
KYJIBTYpBI, OCO3HaHUSA TNI0O0ATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIeM U MyTe WX pelieHus
MOCPEJICTBOM METOJ0B XUMUH, HKOJIOTUYECKOTO MBIIUICHHS, YMEHHUSI pyKOBOJCTBOBAaTbCS UM B
[I0O3HABATEJILHON, KOMMYHUKATUBHOM U COLIUATIbHOM IPAKTHUKE.
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METAINIPEIMETHBIE PE3YJIbTATBI

B cocraBe MerampeqMETHBIX pE3YJIbTAaTOB BBIICIAIOT 3HAYMMBIE Ui (HDOPMUPOBAHHS
MHUPOBO33PEHUS OOILICHAYYHbIE TOHATHS (3aKOH, TEOPHs, MPUHIIMI, TUHOTE3a, (HakT, cucrema,
MPOLIECC, SKCIEPUMEHT U JAPYToe.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUeOHBIX
npeaMeTax U MO3BOJISIOT HA OCHOBE 3HAHUN U3 ATUX MPEAMETOB (POPMUPOBATH MPEICTaBICHUE O
[EJIOCTHOW HAy4YyHOW KapTHMHE MUpa, U YHUBEpCAIbHbIE yueOHbIE NeHCTBUA (TO3HABATENBHBIE,
KOMMYHHKATHBHBIE, PETYJISTHBHBIE), KOTOPBIE OOECIIeYHBAOT (POPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

ITo3HaBaTeabHbIE YHUBEPCAJBHBLIC yqeﬁﬂme JeHCcTBUA
ba3oBble JJornveckue aelicTBus:

YMEHUS UCIOJIB30BaTh IPUEMBI JIOTUYECKOIO MBILIJICHUS IIPY OCBOCHUU 3HAHUM:
pPacKpbIBaTh CMBICA XUMHYECKMX TOHATUH (BBIIENATH HUX XapaKTepHbIE IPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBA3b C APYTUMH MOHITUSMH), UCIOIb30BATh MOHATHS Ul OOBSCHEHUS
OTJIENbHBIX (PAKTOB W SIBIEHUN, BBIOMpaTh OCHOBAaHUS M KPUTEPUM Ji KIAcCCHU(PUKALUU
XUMUYECKHUX BEUICCTB U XUMUYECKUX PEAKIUH, YCTaHABIUBATH IPUYMHHO-CIICICTBEHHBIE CBA3H
MeXly 00BEKTaMHU U3YyUEHHUsl, CTPOUTH JIOTUYECKUE PACCYKI€HUS (MHAYKTUBHBIE, IeYKTUBHBIE,
10 aHAJIOTHH), AEJIaTh BBIBOJBI U 3aKIIIOUCHUS;

yMEHUE NMPUMEHATh B NpoIlecce MO3HAHUS MOHATUA (MpeAMETHbIE M MeTalnpeIMeTHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOJIb3yeMble B XHMHH, NPEOOPa3OBBIBATH HIMPOKO
IpUMEHSeMble B XUMHH MOJIEJIbHBIE MPEICTABICHUS — XMMUYECKUN 3HAaK (CMMBOJI 3JIEMEHTA),
Xumuueckass ¢GopMylia M ypaBHEHHE XUMHYECKONW peakuuu — TMpU pelieHuu YydeOHo-
[IO3HABATENIBHBIX 3a1a4, C Y4€TOM OTUX MOJEIbHBIX [PEACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKH H3YyYaeMBbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHUYECKHX DPEaKLUi, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NMPUUYUHHO-CIICACTBEHHBIE CBS3U U
MIPOTUBOPEYMS B N3yUaEMBIX MPOIECCAX U SABJICHUSIX.

Ba3oBble ucciaenoBaTeabCKue AeiicTBUS.

YMCHHUEC HCIOJIB30BATH IMOCTABJICHHBIC BOIIPOCHI B KAUCCTBC HMHCTPYMCHTA ITO3HAHUSA, a
TaKXXC€ B Kady€CTBC OCHOBBI JJIA q)OpMI/IPOBaHI/ISI TUIIOTE3bl 110 MPOBCPKE IMPaBUIBHOCTHU
BBICKa3bIBACMbIX Cy)KI[CHHﬁ;

NpPUOOpPETEHUE OMbITa MO TUTAHUPOBAHHIO, OPTaHM3AIMHM M TMPOBEICHUIO YYCHUYECKUX
AKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJOM IPOIIecca, CAMOCTOSTEILHO MTPOTHO3UPOBATH €r0
pe3ynbTaT, (GopMyaupoBaTh OOOOIIEHUS W BBIBOJABI 1O pe3yjibTaTaM IPOBEAEHHOTO OIIBITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O IPOJCIaHHOM padoTe.

Pabora ¢ nnopmanmeii:
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yMEHHE BbIOMpaTh, aHAIM3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIMIO PA3INYHBIX BUOB
1 GOpM IpECTABICHUS, TOJYYaEMYIO U3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIOMYJsIpHAsl IUTEpaTypa
XUMHUYECKOTO COJICpPKaHMs, CIpaBOYHBICE TOCOOWs, pecypchl HHTepHETa), KPUTHYECKU
OLICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIUIO;

YMEHHUE MPUMEHSTh Pa3JIMYHbIC METOJbI U 3alPOCHI MPU MOUCKE U 0TOOpe MH(MOPMAIHH H
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAMMBIX ISl BBITOJIHCHUS YUCOHBIX M MO3HABATEIBHBIX 3374
OIpENEeIEHHOTO THUIA, MPHOOPETEHHE OIbiTa B 00JAaCTH WCIIOJIB30BaHUS HH(OPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIAJIEHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3TMYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIBHO BBIOMPATh ONTUMAIBHYIO (OpMY MpeICTaBICHUS
uH(pOpMAlMM ¥ WJUTIOCTPUPOBATH pEIIaeMbIe 33/1a4ll HECIOXKHBIMA CXEMaMH, IuarpaMMamu,
IpyrumMu popmamu rpa UKy U UX KOMOMHAITUSMU;

YMEHHE HCIOJb30BaTh M aHAIM3UPOBATh B Tpollecce y4eOHOW M UCCIIe0BATEIbCKOM
JESTSIIBHOCTH HH(POPMAIINIO O BIMSHUN TPOMBIIUICHHOCTH, CEITLCKOTO X03SCTBA M TPAHCTIOPTA
HA COCTOSIHHE OKPYXKAIOIIeH MPUPOIHON CPEIbl.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC y4eOHbIe 1eiiCTBHUS:

YMEHHsI 3aJlaBaTh BONPOCHI (B XOjA€ JAuanora MU (WIU) IUCKYCCHU) IO CYIIECTBY
o0cyxmaemMoil TeMbl, (POPMYIUpPOBATH CBOM TMPEUIOKEHUS OTHOCUTEIHHO BBIMOTHEHUS
MpeAJIOKEHHOM 3a1a4u;

YMEHHUsI TIPEJICTABIATH MMOTYYCHHbBIE PE3yIbTaThl MO3HABATEIBHOMN JESITEIFHOCTH B YCTHBIX
U THCHbMEHHBIX TEKCTax; JenaTh IPE3CHTAlMI0 PEe3yIbTaTOB BBIMOIHEHUS XHMHUYECKOTO
AKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JAaOOpPAaTOPHON pPAOOTHI MO WMCCIIEIOBAHUIO CBOMCTB
BEIECTB, yUeOHOTO MPOEKTA);

YMEHHUsl Y4eOHOr0 COTPYAHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM MO3HABATEIbHOU U
HCCJIEIOBATENIbCKON NI€ATEIbHOCTH MPU PEUICHUH BO3HMKAIOMIMX NpoOJieM HAa OCHOBE yuyéTa
OOIIMX HHTEPECOB U COTJacoBaHMs MO3MLUN (0OCYyXJeHHs, OOMEH MHEHUSIMH, «MO3TOBbIE
LITYPMBI», KOOPJAWHALIAS COBMECTHBIX JEHCTBHN, ONPEAECICHUE KPUTEPUEB 10 OLIEHKE KayecTBa
BBITTOJIHEHHOHN paboThI U JApYyTHE).

PeryasitTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicCTBUSA:

YMEHUE CAMOCTOSITEIIbHO OIPENEIATh LENIH ACATEIBHOCTH, IUIAHUPOBATh, OCYLIECTBIATD,
KOHTPOJIMPOBaTh W MpPU HEOOXOAUMOCTH KOPPEKTHPOBAaTh CBOIO JI€ATEIbHOCTh, BBIOMPATH
HanOonee dS(QeKkTuBHbIE CIMOCOOBI pelleHHs Y4eOHBIX M I03HaBaTeJIbHBIX  3ajad,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIJIOKEHHBIA AITOPUTM JIEWCTBUM NpH
BBIMOJIHEHUH 331aHUM ¢ y4€TOM IMOJIyueHHs] HOBBIX 3HAaHMH 00 H3y4aeMbIX OOBEKTax —
BELIECTBAX U PEAKIMAX, OLICHUBATh COOTBETCTBHE IOJyYEHHOIO PE3yNbTaTa 3asBJICHHOM LIEIH,
YMEHHUE UCIIOJIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IIPEIaracMble B YCIIOBUH 3aJaHUMN.
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INPEJIMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3ylbTaTOB 10 OCBOCHUIO 00S3aTEIBHOrO COJCp)KaHUS,
YCTQHOBJICHHOTO JaHHOM (exepanbHOW pabodell MporpamMMmoi, BBIIECNAIOT: OCBOCHHBIC
oOydJarlomuMucs Hay4yHble 3HAHHUS, YMEHHS M CHOCOObI JeWCTBUHM, creuuduyeckue s
npeaIMeTHOW o0nacTu «XHUMHUS», BUIBI JACATCILHOCTH IO TIOJYYCHHIO HOBOTO 3HAHUS, €r0
MHTEPIIPETANU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYAIIUSX.

K koHiy oOydeHus B 8 kjacce nmpeiMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Yy O0OYUaIOLIUXCSl YMEHUI:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX MOHSITHUM: aTOM, MOJIEKYJIa, XUMUUYECKUI 3JIEMEHT,
IPOCTOE BEIIECTBO, CIOXKHOE BELIECTBO, CMECh (OAHOPOJIHAS U HEOJHOPOJHAs), BaJICHTHOCTb,
OTHOCUTEJIbHAs aTOMHAas M MOJIEKYJSpHas Macca, KOJUYECTBO BEILECTBA, MOJb, MOJISIpHAs
Macca, MaccoBas JOJs XUMHMYECKOIO 3JIEMEHTa B COCIMHEHHM, MOJSIpHBIH O00BEM, OKCHUJ,
KHUCJIOTAa, OCHOBAaHHUE, COJb, 3JIEKTPOOTPULIATENBHOCTh, CTENEHb OKUCIEHMS, XUMHUYECKas
peakuus, KilacCUpUKalMs peakLUui: peaklUM COEAMHEHUs, PEaKLUU pa3ioKeHUs, peakiuu
3aMeIICeHUs], peakui 0OMeHa, K30- M YHIO0TEPMUYECKHE PEaKIuH, TEIJIOBOH dPPEeKT peakuuny,
AP0 aToMa, JIEKTPOHHBIN CJIOM aToMa, aToMHasi OpOUTallb, pajuyc aToMa, XMMUYecKas CBs3b,
NoJIIpHasl U HEMOJspHas KOBaJEHTHas CBS3b, MOHHAS CBA3b, MOH, KaTMOH, aHWOH, PacTBOp,
MaccoBas J10Jis BelllecTBa (IPOLIEHTHAs! KOHIEHTpalKs) B pacTBOPE;

WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMUYECKUX TTOHATUN U IPUMEHSATH 3TU NOHSTUS TIPU
OINMCAHNU BELIECTB U UX NPEBPALLEHUI;

UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JUJISl COCTaBJ€HHMsS (OpPMYJ BEIIECTB M ypaBHEHUU
XUMHUYECKHUX PEAKIIM;

ONpEeNATh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEAMHEHHUSAX, CTEIEHb OKHCIICHUS
HJIEMEHTOB B OMHAPHBIX COEIMHEHMSX, MPUHA/JIEKHOCTh BEIIECTB K OMNpeAeIEHHOMY Kiaccy
coeuHeHuH no GopmysamM, BUJ XUMUYECKOH CBSI3U (KOBAJICHTHAs U MOHHAs1) B HEOPTaHUYECKUX
COEIMHEHUSX;

packpsiBaTh cMmbic [lepuognueckoro 3akona JI. . MennaeneeBa: 1eMOHCTPUPOBATh TOHUMAHHUE
NEPUOANYECKON 3aBUCHMOCTH CBOMCTB XMMHMUYECKHUX DJIEMEHTOB OT HUX MOJOXKEHHUS B
[Tepuoanueckoii cucreMe, 3aKOHOB COXPAHEHHUS MAcChl BELIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTaJpo;

ONKCHIBATh U XapakTepu3oBaTh TabmuuHyio ¢opmy Ilepuoanueckoit cucTeMbl XMMHUYECKHUX
AIIEMEHTOB: Pa3IMyaTh MOHATUS «TJlaBHas noArpymnmna (A-rpymnmna)» u «nobdounas noarpymnmna (b-
rpymIa)», Majble U 0OJbIINe MepHO/Ibl, COOTHOCUTh 0003HAUYEHUsI, KOTOPBIE UMEIOTCS B TalMIIe
«llepuogmueckass cucrema xumMuueckux odieMeHtoB J[. WM. MenaeneeBay ¢ 4YHCIOBBIMH
XapaKTEePUCTHUKAMHU CTPOCHMS aTOMOB XHMHYECKHX 3JEMEHTOB (COCTaB M 3apsi sjupa, oOriee
YHCIIO 3JIEKTPOHOB M pacHpeIesIeHNe UX 0 3JIEKTPOHHBIM CII0SM);

KJIaccu(UIUPOBaTh XMMUYECKHE 3JIE€MEHTHI, HEOPraHUYECKHE BEUIeCTBA, XMMUYECKHE PEeaKINu
(10 4KCITy U COCTaBY YYacTBYIOIUX B pEaKLMU BEIIECTB, IO TEIIOBOMY 3h(DEKTy);
XapakTepu3oBaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB PA3IUYHBIX KIIACCOB,
NOATBEP)KJAs  ONUCAHME INPUMEPAMHM  MOJEKYJSPHBIX  yYPaBHEHUH  COOTBETCTBYIOIIHX
XAMHYECKUX PEaKIUI;

IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX KayeCTBEHHOIO COCTaBa,
BO3MO>KHOCTH NPOTEKaHUsI XUMUYECKUX IIPEBPALLICHUN B Pa3IMYHbIX YCIOBUSIX;
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BBIYHCIIATh OTHOCUTEIIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MAacChbl BELIECTB, MACCOBYIO JIOJIIO
XMMHUYECKOTO 3JIeMEHTa 10 (hOpMyJe COEIMHEHMs, MacCOBYIO JIOJIO BEIIECTBA B PacTBOpE,
IIPOBOJIUTH PACUETHI 110 YPAaBHEHUIO XUMUYECKOU peaKlvH;

IIPUMEHATH OCHOBHBIE OIEPAllMU MBICIIUTEIBHON NEATEIbHOCTH — aHAJIU3 U CUHTE3, CPABHECHHUE,
00o01IeHne, CHCTeMaTH3alnIo, KIIAcCH(PUKAILINIO, BBISIBICHUE MPUYMHHO-CIICICTBEHHBIX CBS3€H
— JUI1 U3Y4YEHUS CBOMCTB BEIIECTB M XUMHUYECKUX PEAKLUM, €CTECTBEHHO-HAyYHBIE METOJbI
[IO3HAHUS — HaONIOJIEHUE, W3MEpPEHUE, MOJCIMPOBAHUE, OKCIEPUMEHT (peajibHbll U
MBICJICHHBIN );

CJIEZIOBATh MPaBWJIaM TOJIb30BAHUSI XUMHUYECKOW MOCYION 1 J1abopaToOpHBIM 000pYJOBaHUEM, A
TaKXe MpaBuiiaM 0OpalleHHsI C BEIECTBAMU B COOTBETCTBUM C MHCTPYKLUSAMU IO BBIIOJIHEHUIO
7a00paTOPHBIX XMMUYECKHUX OMNBITOB IO IOJYYECHHIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(Bomoposa M KHUCIOpPOJA), NPUTOTOBJICHUIO PAcTBOPOB C ONPEIENEHHOM MaccOBOM oiiei
PacTBOPEHHOIO BEIIECTBA, IUIAHUPOBAaTH M IPOBOJUTH XMMHUYECKHUE HKCIIEPUMEHTHI 110
pacro3HaBaHMUIO PACTBOPOB WIEJIOYEH M KHUCIOT C TIOMOIIbIO HMHIUKATOPOB (JIAKMYC,
¢denondrasent, METUIOPAHX U APYTHE).

K koHiy oOydeHus B 9 KJjacce npeiMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxaTb c(hOPMUPOBAHHOCTh y O0OYUaIOLIUXCSl YMEHUI:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX MOHSITUA: XUMUYECKUI AJIEMEHT, aTOM, MOJIEKYIa,
WOH, KaTHUOH, aHWOH, IIPOCTOE  BELIECTBO,  CIOKHOE  BEUIECTBO,  BAJECHTHOCTD,
AIIEKTPOOTPHUILIATEIBHOCTD, CTENEHb OKHUCIICHHS, XMMHYECKas pEaKLMs, XUMHYECKas CBS3b,
TEIIOBOM 3P PEKT peakiiu, MOJib, MOJIAPHBIH 00BEM, pacTBOpP, AJIEKTPOJIUTHI, HEANEKTPOIIUTHI,
AIIEKTPOJIUTHYECKAsT JMCCOLMALUS, pPEaKIUd HOHHOIO OOMEeHa, KaTajau3aTrop, XMMHUYEeCKoe
paBHOBecHe, oOpaTUMble W HeoOpaTUMbIE pEeaKLUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHbIE
peakuuyu, OKUCIHUTEIb, BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAHOBJICHHE, aJlJIOTPOIHS,
aM(pOTEepHOCTb, XUMUYECKas CB3b (KOBAJIEHTHAs, MOHHAsI, METAJUIMUECKas), KpUCTaNInyecKas
peIIETKa, KOPpPO3Us METAJUIOB, CIUIABbl, CKOPOCTb XUMHYECKONW pEaKLHUH, MpeneabHO
nonycrumas koHuenTpanus I1/IK Bemecrsa;

WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUYECKUX MOHATUN U IPUMEHATH 3TU NOHSITHS IIPH
ONMCAHUU BELIECTB U UX MPEBPALLEHUII;

UCIMOJIb30BaTh XMMHUYECKYI0O CHUMBOJHMKY JJIi COCTaBJIEHUS (OpMyN BEIIECTB M YpaBHEHHM
XUMUYECKHUX PEAKINN;

ONpEACIATh BAJIEHTHOCTh M CTENEHb OKHCIEHUS XUMHUYECKHMX D3JIEMEHTOB B COEIMHEHUAX
pPa3IMYHOr0 COCTaBa, MPHUHAIIEKHOCTh BEHIECTB K OINPEACIEHHOMY KIIACCy COEIMHEHMM IO
dopmynaM, BUJ XMMUYECKON CBSA3M (KOBaJECHTHAs!, HOHHAsI, METAIIIMUECKasi) B HEOPraHUYECKHX
COEIMHEHUSX, 3apsA]l MOHA MO XUMHYECKOM (opmyle, XxapakTep cpellbl B BOAHBIX PacTBOpPax
HEOPraHUYECKUX COEAVNHEHUM, TUIl KPUCTAININYECKON PEIIETKA KOHKPETHOTO BEIIECTBA;
packpbiBaTh cmbici [lepuogmueckoro 3akona JI. WM. MenaeneeBa W JE€MOHCTPUPOBATH €r0
NOHMMaHMe: OIMCBHIBaTh W XapaKTepu3oBaTh TabmuuHyro (opmy Ilepuoanyeckoit cucTembl
XUMHUYECKHMX 3JIEMEHTOB: paziinyaTh MOHATUS «TJIaBHas moArpymnmna (A-rpymnmna)» u «mnoOoudHas
noarpynna (b-rpynma)», manele U OoJblIMe NEPUOIbI, COOTHOCHTH 0003HAUYEHUs, KOTOpHIE
UMEIOTCS B TMEPUOJMYECKOM Tabiuie, ¢ YHCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsi A1pa, oOlee YUciIo 3JIEKTPOHOB U pacipeesieHue ux
I10 JIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIHME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB AJIEMEHTOB
U UX COCIUHEHHMM B Ipelenax MajblX NEPUOAOB U IJIaBHBIX MOAIPYNI C YYETOM CTPOEHHUS HUX
aTOMOB;
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KJIACCU(UITUPOBATh XMMHUYECKUE AJIEMEHTHI, HEOPTAaHUYECKHE BEIEeCTBA, XMMHUECKUE PEAKIIUU
(M0 4YMCIy W COCTaBy Y4YacCTBYIOUIMX B PEAKIMU BEIIECTB, IO TEIUIOBOMY JPQEKTy, Mo
W3MEHEHUIO CTETICHEH OKUCIICHHSI XUMUYSCKUX JIEMEHTOR);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME M CHENU(UISCKHE XUMHYECKUE CBOMCTBA MPOCTBIX U
CJIOXHBIX BEIECTB, MOATBEPXK/Aasi OMMCAHUE IPUMEPAMH MOJICKYJISIPHBIX U MOHHBIX ypaBHEHUN
COOTBETCTBYIOIINX XHMUYECKUX PEAKITHIA;

COCTaBIISITh YPABHEHUS AICKTPOJUTUICCKON TMCCOIMAIIMH KUCIIOT, IIEIOYCH U COJICH, TTOJTHBIC U
COKpAIIEHHBIC YPABHEHHS PEaKIMii MOHHOTO OOMEHa, YPaBHEHUS PEAKIMU, MOITBEPKIAIOIIHX
CYIIIECTBOBAHKE TEHETHUECKOM CBSI3M MEX]y BEIIECTBAMU PA3IMIHBIX KIACCOB;

PaCKpBIBATh CYINTHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIHI TOCPEACTBOM COCTABIICHHSI
AIIEKTPOHHOTO OanaHca 3TUX PEeaKLIU;

IPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCHIMOCTH OT UX CTPOCHHS, BOBMOKHOCTH NIPOTEKAHUS
XUMHUYECKHUX TPEBPAIICHUN B PA3IMUHBIX YCIOBHUSX;

BBIYUCIISATh OTHOCHTEIBHYIO MOJICKYJISPHYIO M MOJISIPHYIO MAacChl BEUIECTB, MAacCOBYIO JIOJIO
XUMHYECKOTO 3JIeMEeHTa 10 (opMyse COCITMHEHHs, MAcCOBYIO JOJIO BEIIECTBAa B PacTBOpE,
MPOBOJUTH PACUYETHI 110 YPABHEHUIO XUMUYECKOHN PEAKIINH;

cOOIIIOIaTh TPaBWIIA TMOJIB30BAHMS XUMHUECKOW MOCYAO0H U J1a0opaToOpHBIM 000pYIOBaHHEM, a
TaKXe MpaBHiia OOPAIICHUs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIHUSMH 10 BBITOJHCHHIO
71a00PAaTOPHBIX XUMHUYECKHX OIBITOB 1O IMOJIYYCHHUIO U COOMPAHHWIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa U yTriIeKucioro rasa);

MPOBOAWTH PEAKIMH, TOATBEPKIAIONINEC KAYSCTBEHHBIM COCTaB PAa3IMYHBIX  BEHICCTB:
pacrio3HaBaTh OIBITHBIM MyTEM XJIOpUI-, OpOMHUI-, HOAMI-, KapOoHar-, docdar-, cuimkar-,
cynb(har-, TUAPOKCHUI-HOHBI, KATHOHBI aMMOHHSI ¥ HMOHBI HW3YYCHHBIX  METaJUIOB,
NPUCYTCTBYIOLIME B BOJHBIX PACTBOPaX HEOPraHUYECKHUX BEILECTB;

MPUMEHSTh OCHOBHBIC OTICPAIlUU MBICIIUTEIHLHON JEATEIFHOCTH — aHAIW3 U CHHTE3, CPaBHEHHE,
0000111eHIe, cUCTeMaTU3alMIO, BBISIBJICHHE MPUYUHHO-CIEACTBEHHBIX CBSI3€H — NI M3y4eHUs
CBOWMCTB BEHICCTB W XWMHYCCKUX PEAKIMHA, C€CTeCTBEHHO-HAYYHBIE METOJBI IMO3HAHUS —
HaOI0/IeHUE, U3MEpPEHNe, MOJEIMPOBAHNE, IKCIIEPUMEHT (peabHbIN 1 MBICIICHHBIH).

17



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
Ne HaumeHnoBanue pa3aenoB v TeM IPOrpaMMbl KomnnuectBo yacos ‘ DnexTpoHHbIe (U POBLIE)
n/n Beero|| Konrposnsubie || Ilpaktuyeckue 06pazoBaTeNbHEIe PECypChI
paboThl paboThl
‘Pa:men 1. llepBoHavabHbIe XUMHYECKHE TIOHATHUSA
1.1 || Xumust — BaxkHast 00J1aCTh €CTECTBO3HAHUS M TIPAKTUICCKOM 5 2 bubnmnoreka [HOK
JIeSITeIbHOCTH YeJI0BEKa https://m.edsoo.ru/7f41837c
1.2 |BemecTBa u XUMHUUYECKHE PEAKITUU 15 1 bu6nmorexa [IOK
https://m.edsoo.ru/7f41837c
‘I/ITOFO 0 pasaeny H 20 H
‘Pa?.)le.ﬂ 2. BaxxHeiilme npeacTaBUTe/ M HEOPraHNYECKUX BellleCTB
2.1 |Bo3ayx. Kucnopona. [Tonstue 06 okcuaax 6 bu6nunorexa [IOK
https://m.edsoo.ru/7f41837c
2.2 ||Bomopoa.IlonsTHE O KUCIIOTAaX M COJISX 8 1 bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢c
2.3 |Bona. PactBopsl. [loHsTHE 06 OCHOBaHUSIX 5 1 1 bubnuorexa [IOK
https://m.edsoo.ru/7f41837c
2.4 ||OcHOBHBIE KJIaCChl HEOPTAHUYECKUX COSTMHEHHUN 11 1 1 bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢c

Hroro no pazneny H 30 H

Pasznen 3. Ilepuoanueckuii 3axoH u Ilepuoguyeckas cucrema xummuueckux 3jaemMeHToB /. U. MenpgeseeBa. CtpoeHue aToMOB. XUMHYECKAsl CBA3b.
OKHCIMTEbHO-BOCCTAHOBUTE/IbHbIE PEeAKIUH

3.1 |[lepuoanyeckuii 3akoH u [lepuonuueckas cucrema 7 bubmuorexa [IOK
xumudeckux 3aementoB JI. M. MenneneeBa. CtpoeHue atoma https://m.edsoo.ru/7f41837c
3.2 |[Xumuueckas cBs3b. OKHUCINTEIbHO-BOCCTAHOBHUTEIIbHBIC 8 1 bubnunorexa LIOK
peakum https://m.edsoo.ru/7f41837c
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Ne HanmenoBanue pa3neinoB U TeEM IpOrpaMmbl KomnuecTBo yacos OnextponHbie (IU(POBLIC)
n/m Beero| Konrponsubie | Ilpaktuueckue 0bpazoBaTeNbHbIC PECYPCHI
paboThl paboThl
Hroro mo pazueny 15 bubnuotexa [JOK
https://m.edsoo.ru/7f41837c
PesepBHOE Bpemst 3 bubnuotexa [JOK
https://m.edsoo.ru/7f41837c
|OBLLEE KOJIMYECTBO YACOB I10 [IPOTPAMME | 68 | 4 | 5 |
9 KUIACC
Ne HanmenoBanue pa3neinoB 1 TeM IPOrpamMMsl ‘ KonnuecTBo yacos | OnexkrponHbie (TH(POBEIC)
n/m Beero|| Kontponbusie | Ilpakrtudeckue 00pazoBaTeNbHbIEC PECypCEI
paboThI paboThI
Pa3nes 1. BemecTBo U XMH4YecKHe peakuun
1.1 |[loBTOpeHnue u yriayOieHne 3HaHUN OCHOBHBIX Pa3/ieoB ) 1 Bbu6moreka [JOK
Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1.2 ||OcHOBHBIE 3aKOHOMEPHOCTH XUMHUECKUX PEeaKLUi 4 bubmuoreka [IOK
https://m.edsoo0.ru/7f41a636
1.3 ||QnekTponutnyeckas Aucconuanus. XMuMHUECKUE PeaKkiiy B 8 1 1 bubmuorteka [IOK
pacTBopax https://m.edsoo0.ru/7f41a636
‘I/ITOFO 0 paszeny H 17 H
‘Pa311e.11 2. HemeTa/uibl M HX COeIHHEHHS
2.1 ||O0miast xapakTepUCTHKA XUMHUYECKUX d1eMeHTOB VIIA- 4 1 bubmuoreka [IOK
rpymmbl. ["anoreHs https://m.edsoo0.ru/7f41a636
2.2 ||OOmrast XapaKTepUCTHKA XUMHYECKHX 3JIeMeHTOB VIA- 6 bubmuoreka [JOK
rpymnmsl. Cepa u e€ coeTMHEeHUs https://m.edsoo.ru/7f41a636
2.3 ||O0m1ast xapaKTepUCTHKA XUMHUUYECKUX 3JIEMEHTOB VA- 7 1 bubmuorexa [IOK
rpymmbl. A30T, Pocdop U UX COCAMHEHHUS https://m.edsoo0.ru/7f41a636
‘2.4 ”061113.51 XapaKTepUCTHKA XUMUYECKUX 31€MEHTOB [V A- H 8 H 1 H 2 HBHGHI/IOTeKa HOK
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Ne HanmenoBanue pa3nesnoB U TeEM IPOrpamMmsl ‘ KonunuecTBo yacos ‘ OnexkrpoHHbie (IU(POBLIC)
n/m Bcero| KontponbsHbie [IpakTryecKue 0bpasoBaTeNbHbIE PeCypChl
paboThI paboThI
‘ Hprl'IHBI. VYraepos ¥ KpeMHHM U UX COEAMHEHUS H H H Hhttps://m.edsoo.ru/7f41a636
‘I/ITOFO 10 pasaeny H 25 H
‘Pame.ﬂ 3. MeTaJliIbl M UX CO€THHEHHUS
3.1 ||O0ume cBOMCTBa METAILIIOB 4 bubnnorexa [{OK
https://m.edsoo.ru/7f41a636
3.2 ||Baxwueiimme MeTaaIbl K X COCIUHEHUS 16 1 2 bubmnoreka IIOK
https://m.edsoo.ru/7f41a636
‘I/ITOFO 0 pasaeny H 20 H
‘Pamen 4. XuMus M OKpyKauas cpeaa
4.1 |BemecTtBa u MaTepuabl B )KM3HU Y€IOBEKa 3 bubnmnoreka HOK
https://m.edsoo.ru/7f41a636
‘I/ITOFO 0 pasaeny H 3 H
PeszepBHOe Bpemst 3 bubnmnoreka [JOK
https://m.edsoo.ru/7f41a636
(OBILEE KOJIMYECTBO YACOB I10 [TPOT'PAMME | 68 | 4 I 7 |
MMOYPOYHOE INIJNTAHUPOBAHHUE
8 KUIACC
Ne Tema ypoka ‘ KonnuecTBo gacos ‘ [Hara OneKTpoHHbIE HU(POBBIE
n/m Beero| Kontponbhbie | Ipaxtiueckue | H3YIEHUA o0pa3oBaTenbHbIE PECYPCHI
paboTsI paboTsI
1 [Ipenmer xumuu. Ponp XuMuu B )KU3HM YesloBeKa. Tena u 1 bu6mmoreka [JOK
BEIIIECTBA https://m.edsoo.ru/ff0d210c
2 |TloHsatme 0 MeTOmAaX MO3HAHUSA B XUMUHA 1 bu6mmoreka [JOK
https://m.edsoo.ru/ff0d227e
‘3 HHpaKTquCKaﬂ pabota Ne 1 «IIpaBuna paGoTsl B H 1 H H H HBI/I6J'II/IOTeKa [HOK
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Ne Tema ypoka KonunuecTBo yacos ‘ [Hara DJEeKTPOHHBIE IU(PPOBBIE
n/m Beero|| Konrponbsibie | [paktuueckue | H3Y4CHHs 00pa3oBaTeNbHbIC PECYPCHI
paboThI paboThI
nabopaTOpHK U MPUEMBI 0OpaIleHHs ¢ 1ab0paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 |Yucteie BemecTBa u cMecH. CriocoObI pa3iesieHus 1 bu6mmoreka [IOK
cMmeceit https://m.edsoo.ru/ff0d26ca
5 |[paxTtuueckas pabora Ne 2 «Pa3nenenue cmeceil (Ha 1 bubmumoreka [IOK
[IPUMEPE OYUCTKH ITOBAPECHHOMN COJIN)» https://m.edsoo.ru/ff0d28c8
6 |[ATOMBI U MOJIEKYJIBI 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0d2a6c
7 |[Xumudeckue 31eMeHThl. 3HaKU (CUMBOJIbI) XUMUYECKUX 1 bubnnoreka [JOK
JJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 |[IIpocThie U CIIOKHBIC BEIIEeCTBA 1 bubnuorexa [JOK
https://m.edsoo.ru/ff0d2a6¢
9  ||[ATOMHO-MOJEKYISIpHOE yUYEeHUE 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0d2d50
10 ||3akoH MOCTOSHCTBA COCTABA BEIIECTB. X UMHAYECKAsI 1 bu6mmoreka [JOK
¢dopmyna. BaneHTHOCT aTOMOB XHMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2eae
11 ||OtHOCHTenbHas aToMHas Macca. OTHOCHUTENIbHAS 1 bu6mmorexa [IOK
MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 |MaccoBas goyst XMMHYECKOT0 DJIEMEHTA B COEJUHEHUN 1 bu6mmoreka [JOK
https://m.edsoo.ru/ff0d350c
13 || KommuectBo BemecTBa. Monb. MossipHast Macca 1 bubnnoreka [JOK
https://m.edsoo.ru/ff0d5230
14 || dusndeckre U XUMHUYCCKHE SABJICHHUSA. X UMHYECKast 1 bu6mmoreka [IOK
peaxius https://m.edsoo.ru/ff0d37fa
15 |[Ipu3Haku U ycioBUs NPOTEKAHUS XUMHUECKUX PEaKLU 1 bubmuorexa [IOK

https://m.edsoo.ru/ff0d3al6
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Ne Tema ypoka KonuuectBo yacos ‘ Jlata DneKTpOHHBIE U(POBBIE
n/m Beero|| Konrponbsibie | [paktuueckue | H3Y4CHHs 00pa3oBaTeNbHbIC PECYPCHI
paboThI paboThI
16 |3akoH coxpaHEHUs MacChl BEIICCTB. XUMUUYECKHE 1 bu6mmoreka [IOK
ypaBHEHHUSI https://m.edsoo.ru/ff0d3b88
17 || BeruvciaeHHsT KOJIHYECTBA, MACChHI BEIIECTBA I10 1 bu6mmoreka [IOK
YpPaBHEHHSIM XUMHUYCCKHX PEAKLIUIt https://m.edsoo.ru/ff0d5708
18 |[Knaccuduxamnms XUMUYECKUX PEaKuil (COeTMHEHUS, 1 bubnmoreka [JOK
pasIoKeHus, 3aMEeIIeHHs, 0OMeHa) https://m.edsoo.ru/ff0d3f34
19 | M. B. JIoMOHOCOB — y4€HBIH-HLIUKIIONEAUCT. 1 bubmmorexa LIOK
O0001ICHHE ¥ CUCTEMAaTU3aIUs 3HAHUI https://m.edsoo.ru/ff0d40c4
20 |KontponbHas pabota Nel mo reme «BemectBa u 1 1 bubnnoreka [JOK
XHUMHUYCCKHE PEaKIHI» https://m.edsoo.ru/ff0d4290
21 |Bo3nyx — cmecs ra3os. Coctas Bo3ayxa. Kucnopog — 1 bubimmoreka [JOK
AJIEMEHT U MPOCToe BeriecTBo. O30H https://m.edsoo.ru/ff0d448e
22 | Puszmyeckre U XMMHUYECKHE CBOMCTBA KMCIOPOIa 1 bu6mmoreka [IOK
(peaxiuu okucieHus, ropenue). [lousTre 00 okcuaax https://m.edsoo.ru/ff0d4614
23 ||Croco0Obl moTy4eHus: KUCIopo/a B 1a0opaTopuu U 1 bubnuoreka [IOK
npoMmbinuieHHOCTH. [IpuMenenne kucmopoaa https://m.edsoo.ru/ff0d497a
24 || TerutoBoi >PPeKT XUMHIECKON peaKnuu, MOHIATHE O 1 bubnnoreka [JOK
TEPMOXMMUYECKOM YPaBHEHHH, 9K30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHUYECKUX PEAKIIUIX
25 |TommmBo (HedTh, yroyb U MeTaH). 3arpsi3HEHUe Bo3ayxa, | 1 bubnnoreka [JOK
CIOCOOBI €T0 MPEIOTBPAIICHUS https://m.edsoo.ru/ff0d4c4a
26 |[IpaxTnueckas padora Ne 3 o teme «lloxydenue u 1 1 bubnuoreka [IOK
coOupaHue KHCIOPOaa, H3yUeHHUE €ro CBOMCTBY https://m.edsoo.ru/ff0d4ae2
27 ||Bomopox — »neMeHT u npoctoe BemecTBo. Haxoxnaenue | 1 bubnuoreka [IOK
B TIPUPO/IC https://m.edsoo.ru/ff0d4dd0
‘28 H(Dmnqecxne Y XMMUYECKHE CBOMCTBA BOJOPO/IA. H 1 H H H HBH6J‘II/IOTeKa [HOK
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Ne Tema ypoka KonunuecTBo yacos ‘ [Hara DJEeKTPOHHBIE IU(PPOBBIE
n/m Beero|| Konrponbsibie | [paktuueckue | H3Y4CHHs 00pa3oBaTeNbHbIC PECYPCHI
paboThI paboThI
‘ HHpI/IMeHeHI/Ie BOJIOpOJIA H ‘https://m.edsoo.ru/ff0d4dd0
29 |[loHsATHE O KUCIOTAX U COJIAX 1 bubmuoreka [JOK
https://m.edsoo.ru/ff0d50d2
30 ||CnocoOsI moy4ueHus BOJOpoa B JIa0OpaTOpHH 1 bubmuorexa [JOK
https://m.edsoo.ru/ff0d4dd0
31 |[IpaxTtuueckas pabora Ne 4 o teme «lloxydenue u 1 1 bubnnorexa [JOK
cobupaHue BOIOPOIa, M3yUECHHE €ro CBOWCTBY https://m.edsoo.ru/ff0d4f42
32 |MonsipHbIif 00BEM ra30B. 3aK0H ABOTAIPO 1 bubnnorexa [HOK
https://m.edsoo.ru/ff0d542e
33 || Berunciaenusa o0béMa, KOJIMYECTBA BEIISCTBA ra3a 10 €ro 1 bu6mmoreka [IOK
M3BECTHOMY KOJIMYECTBY BEIECTBA WIIH 00BEMY https://m.edsoo.ru/ff0d55a0
34 |Beruucienust 00bEMOB Ta30B 110 YPABHCHHIO PEAKIIMH Ha 1 bubnuorexa [JOK
OCHOBE 3aKOHA OOBEMHBIX OTHOIIECHHUI ra3oB https://m.edsoo.ru/ff0d5708
35 ||Pusznyeckue U XMMHUYECKUE CBONCTBA BOBI 1 bu6mmorexa [IOK
https://m.edsoo.ru/ff0d587a
36 ||CoctaB ocHoBaHuii. [ToHsTHE 00 MHAKMKAaTOpax 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0d59e2
37 |[Bona kak pacTBOpUTENb. HacklllieHHBIC U HEHACHIICHHbIC|| 1 bubnuotexa [JOK
pacTBOpbl. MaccoBas J10J1s1 BEIIECTBA B PACTBOPE https://m.edsoo.ru/ff0d5b40
38 |[IpaxTuueckas padota Ne 5 o teme «IIpurorosnenue 1 1 bubnuoreka [IOK
PacTBOPOB C OMPEIEIEHHON MAaCCOBOM J0Iei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIIECTBAY
39 |KontposbHas padota Ne2 o reme «Kuciopoa. Bogopon. || 1 1 bubmmoreka [JOK
Boma» https://m.edsoo.ru/ff0d6342
40 |Okcupmsl: cocTaB, Kiaccu(UKaIMs, HOMEHKIATypa 1 bu6mmoreka [JOK
https://m.edsoo.ru/ff0d664e
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Ne Tema ypoka KonunuecTBo yacos ‘ [Hara DJEeKTPOHHBIE IU(PPOBBIE
n/m Beero|| Konrponbsibie | [paktuueckue | H3Y4CHHs 00pa3oBaTeNbHbIC PECYPCHI
paboThI paboThI
41 |TlomydeHHE U XUMHUYECKHE CBOMCTBA KUCIOTHBIX, 1 bubmuorexa [JOK
OCHOBHBIX U aM()OTEPHBIX OKCHJIOB https://m.edsoo.ru/ff0d664e
42 ||OcHoBaHMS: COCTaB, KJIacCU(UKAIM, HOMEHKIIATypa 1 bubmuorexa [JOK
https://m.edsoo.ru/ff0d67ca
43 |[lomyueHue M XUMUIECKHE CBOMCTBA OCHOBAHUI 1 bubnmoreka [JOK
https://m.edsoo.ru/ff0d67ca
44 ||KucnoTsl: cocTaB, Kinaccudukalys, HOMEHKIATypa 1 bu6mmoreka [IOK
https://m.edsoo.ru/ffOdfee2
45 |[lomyueHue U XUMUYECKHE CBOMCTBA KUCIOT 1 bubnuoreka [IOK
https://m.edsoo.ru/ffOdfee2
46 |Conum (cpemHue): HOMEHKIATYpPA, CIOCOOBI TIOTy4YeHUS, 1 bubmmoreka [JOK
XMMHUYECKHE CBOWCTBA https://m.edsoo.ru/00ad9474
47 |[IpaxTuueckas padorta Ne 6. Pemenue 1 1 bubnnoreka [JOK
IKCIIEPUMEHTAIBHBIX 337124 10 TeMe «OCHOBHBIC KIIaCChI https://m.edsoo.ru/00ad9b7c
HEOPraHUYeCKUX COeTUHEHUI
48 |'eHeTnyeckas CBA3b MEX]y KJacCaMU HEOPTaHUYECKHX 1 bubnuoreka [IOK
COeIMHEHU I https://m.edsoo.ru/00ad9a50
49 ||(O6o0O0IIeHNE B CHCTeMAaTH3aIUs 3HAaHUH 1 bubmuorexa [JOK
https://m.edsoo.ru/00ad9ch?2
50 |KonTtposbHas padota Ne3 mo reme "OCHOBHBIE KJIACCHI 1 1 bubnuoteka [JOK
HEOPTraHUYECKUX COCTUHCHUI" https://m.edsoo.ru/00ad9ela
51 |[lepBble MOMBITKU KIACCUPUKAIIMA XUMUYECKUX 1 bubnuoreka [IOK
asieMeHTOB. [ToHsSITHE O TPyIax CXOAHBIX JIEMEHTOB https://m.edsoo.ru/00ad9ffa
52 |[lepuoanyeckwuii 3akoH u [lepuonnyeckas cucrema 1 bubnuoreka [IOK
xumudeckux 3aementoB JI. . Menneneena https://m.edsoo.ru/00ada52c
‘53 HHepHonLI, TPYIIIBL, TOAIPYIIIBI H 1 H H H HBH6J‘II/IOTeKa [HOK
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Ne Tema ypoka ‘ KonunuecTBo yacos ‘ [Hara DJEeKTPOHHBIE IU(PPOBBIE
n/m Beero|| Konrponbsibie | [paktuueckue | H3Y4CHHs 00pa3oBaTeNbHbIC PECYPCHI
paboThI paboThI
Ll | | [ | |Ihttps://m.edsoo.ru/00ada52c
94  ||Ctpoenue aromoB. CocTaB aTOMHBIX sifiep. M30Tombl 1 bubnmoreka [JOK
https://m.edsoo.ru/00ada342
55 ||CtpoeHue 31eKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB 1 bubmuorexa [JOK
[epuonuueckoii cuctemsr J[. . Menaeneea https://m.edsoo.ru/00ada6bc
56 |XapakTepucTrKa XUMHYECKOTO JIEMEHTA IO €r0 1 bubnuorexa [JOK
nojoxkeHuro B I[lepuoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Meneneena
57 |3unauenue [leprnoauueckoro 3aKoHa /Ui pa3BUTHS HAYKH 1 bu6mmoreka [IOK
u npaktuku. 1. . MenzeneeB — yuéHblii, iegaror u https://m.edsoo.ru/00ada96e
rpakJaHUH
58 ||[DAeKTpOOTPUIATEILHOCTh ATOMOB XUMUYECKHIX 1 bubnnoreka [JOK
JJIEMEHTOB https://m.edsoo.ru/00adaab8
59 |MonHasg XxuMHu4ecKas CBSA3b 1 bu6mmoreka [IOK
https://m.edsoo.ru/00adac34
60 |KoBaneHTHas noyisipHas XMMUYECKas CBA3b 1 bubnuoreka [IOK
https://m.edsoo.ru/00adaab8
61 |KoBaneHTHas HEMOJSAPHAs XUMHUYECKas CBSI3b 1 bubnuoreka [IOK
https://m.edsoo.ru/00adaab9
62 |[CreneHb OKHCICHUS 1 bubnuoteka [JOK
https://m.edsoo.ru/00adae28
63 ||OKkHCIUTETHHO-BOCCTAHOBUTEIbHBIE PEAKIIH 1 bubnuoreka [IOK
https://m.edsoo.ru/00adb076
64 ||OkucIUTEIN U BOCCTAHOBUTEIU 1 bu6mmoreka [JOK
https://m.edsoo.ru/00adb076
‘65 HKOHTponLHasI pabota Ne4 no teme «CTpoeHue aroma. H 1 H 1 H H HBH6J‘II/IOTeKa [HOK
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Ne Tema ypoka ‘ KonunuecTBo yacos ‘ [Hara DJEeKTPOHHBIE IU(PPOBBIE
n/n Beero|| Kontponshbie || Ipaktuueckue || H3YICHAA o0pa3oBaTeNbHbIE PECYPChI
paboThI paboThI
‘ HXI/IMI/IquKa;I CBSI3b» H H H "https://m.edsoo.ru/OOadb486
66 |PesepBubIii ypok. O0o0IIeHNE U cucTeMaTH3amus 3Hanuit| 1 bubmumoreka [IOK
https://m.edsoo.ru/00adb33c
67 |PesepBublil ypok. O6001IeHHE ¥ cCCTeMaTH3anusl 3HaHui | 1 bubmuorexa [JOK
https://m.edsoo.ru/00ad9ch?2
68 |PesepBublii ypok. O000IIeHNE 1 cucTeMaTu3anus 3Hanuit | 1 bubmmoreka [IOK
https://m.edsoo.ru/ff0d61c6
(OBLLEE KOJIMYECTBO YACOB I10 [IPOTPAMME | 68 | 4 [ 4 [
9 KVIACC
Ne Tema ypoka ‘ KonnuecTBo yacos ‘ [Hara DnexTpoHHbIEe HU(POBHIE
n/n Beero|| Kontponshbie || [Ipaktuueckue || H3Y4CHAA o0pazoBaTesbHbIE PECyPChl
paboThI paboThI
1 |[Iepuoanueckwuii 3akoH. [lepuonndeckas cucrema bubmuoreka [IOK
xumudeckux 3nementoB JI. Y. Menneneena https://m.edsoo.ru/00adb59e
2  ||[3aKOHOMEpPHOCTH B M3MEHEHUH CBOMCTB XMMHUYECKHX bubmuoreka [IOK
AJIEMEHTOB TIEPBBIX TPEX MEPHO/IOB https://m.edsoo.ru/00adb6b6
3 ||Kmaccudukanus 1 HOMEHKIIATypa HEOPTaHUIECKUX BEIIECTB bubnuotexa [JOK
https://m.edsoo.ru/00adb7e2
4 ||Buabl XUMHUYECKOU CBSI3U M TUIIBI KPUCTATITUYECKUX bu6nmorexa LIOK
peméTox https://m.edsoo.ru/00adbac6
5 |[KonrtponbHas paborta Nel o teme «IloBTOpeHue u 1
yrayOseHre 3HaHU OCHOBHBIX pa3zesioB Kypca 8 Kiiaccay
6 |Krmaccupukanus XUMHYESCKAX PEAKIMNA TTO0 Pa3TUIHBIM bubnuotexa [JOK
MpU3HAKAM https://m.edsoo.ru/00adbch0
‘7 HHOHHTI/IG 0 CKOPOCTH XMMHUYECKOU peakiuu. [lonsarue o H H H H HBH6HI/IOTeKa HOK
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Ne Tema ypoka KonunuecTBo yacos ‘ [ara DNEeKTPOHHBIE IU(PPOBHIE
n/n Beero|| Kontponbisie || Ipaxtiyeckue || A3YICHHS o0pazoBaTeNbHbIC PECYPCHI
paboThI paboThI
‘FOMOFCHHBIX U FETEPOrCHHBIX PEaKIUAX H Hhttps:// m.edsoo.ru/00adbe9a
8 |[IlonsiTHe o xuMuYecKoM paBHOBecuu. DakTopsl, Biustomme | 1 Bu6muoteka [JOK
Ha CKOPOCTh XUMHUYCCKOW PEAKIIUU H ITOJIOKEHHE https://m.edsoo.ru/00adc28c
XUMHYECKOTO PABHOBECHS
9 ||OkuCcTUTENBHO-BOCCTAHOBUTEIBHBIC PEAKITUN 1 bubmmoreka [JOK
https://m.edsoo.ru/00adcade
10 ||Teopwus anekTponuTHIecKOr nuccormani. CHIIbHBIE U 1 bu6nmorexa LIOK
Cl1a0bIe IIEKTPOTUTHI https://m.edsoo.ru/00adcd68
11 |[MonHble ypaBHEHHS peaKuit 1 bubnnoreka [JOK
https://m.edsoo.ru/00add448
12 |[XuMuuecKHe CBOMCTBA KUCIIOT U OCHOBAHHI B CBETE 1 bubnunoreka LIOK
[PEACTABICHHI 00 3JICKTPOIUTHYECKOM JUCCOHAIIH https://m.edsoo.ru/00add5d8
13 || Xumudeckue CBOMCTBA COJICH B CBETE MPEICTABICHUHA 00 1 bu6nmorexa LIOK
AJIEKTPOJIUTHICCKOM TUCCOIHAIINN https://m.edsoo.ru/00add8b2
14 |IlonsTue o ruaposU3e coien 1 bubmuoreka [IOK
https://m.edsoo.ru/00add9d4
15 (|OGo6menue u cucTremMaTr3aIys 3HaHUI 1 but6mmoreka [IOK
https://m.edsoo.ru/00addd12
16 |IIpaxTtuueckas padota Ne 1. «Pemenue sxciepuMeHTanbHbIX || 1 1 bubmuoteka [IOK
3aau» https://m.edsoo.ru/00addbfa
17 |[KontponbHas pabota Ne2 o teme «IEKTpOIUTHYECKAs 1 1 bu6muoreka [JOK
aucconuanus. XUMHYECKHe PEaKIK B pacTBOpax» https://m.edsoo.ru/00addecO
18 ||O0mas XxapakTepuCcTHKA raJIOTeHOB. XUMHUYECKHE CBOHCTBA 1 bubnuotexa [JOK
Ha pUMepe XJIopa https://m.edsoo.ru/00addfe2
19 |[XnopoBogopona. ComnsiHasi KUCIOTa, XHMUYECKHE CBOMCTBA, 1 bubnunorexa LIOK
NoJy4eHHe, MPUMEHEHHUE https://m.edsoo.ru/00ade104
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Ne Tema ypoka KonunuecTBo yacos ‘ [ara DNEeKTPOHHBIE IU(PPOBHIE
n/n Beero|| Kontponbisie || Ipaxtiyeckue || A3YICHHS o0pazoBaTeNbHbIC PECYPCHI
paboThI paboThI
20 |IIpakTuyeckas padbora Ne 2 o Teme «IlomyueHnue coystHOM 1 1 bubnuorexa [JOK
KUCJIOTHI, H3y4YCHHUE €€ CBOWCTBY https://m.edsoo.ru/00ade348
21 |BeruucieHus 1o ypaBHEHHSAM XUMHUYECKUX PEaKIUi, eclu 1 bubnuorexa [JOK
OJIH M3 PEarcHTOB JIaH B U30BITKE https://m.edsoo.ru/00ade488
22 ||O0mias xapakTepuCcTHKa 3IeMEHTOB VIA-Tpymnbl 1 Bbu6muoteka [JOK
https://m.edsoo.ru/00ade64a
23 ||AnnoTtponHbie Moaupukanuu cepbl. Haxoxaenue ceppr me€ | 1 bubnnorexa [JOK
COCIMHEHUH B MPHUPO/Ie. XUMHUCCKUE CBONCTBA CEPBI https://m.edsoo.ru/00ade64a
24 |CepoBonopon, cTpoeHue, ((U3NIecKre U XUMUUYECKUE 1 bubnnoreka [JOK
CBOWCTBA https://m.edsoo.ru/00ade802
25 ||Oxcunsl cepol. CepHas KACIOTa, (U3NYECKHE U XumMudeckue | 1 Bu6moreka [JOK
CBOMCTBA, IPUMEHCHHE https://m.edsoo.ru/00adea28
26 |[XuMHYECKHE PEaKIIUH, JISKAIINE B OCHOBE IPOMBIIILICHHOTO || 1 bu6mmoteka [JOK
croco0a MoJTy4eHUs: CEPHOM KUCIOThI. XUMHUYECKOEe https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPY)KAIOLIEH cpeibl COEMHEHUSMU CEPbI
27 |[BelurcieHre MaccoBOM JOJIM BbIX0J1a MMPOJYKTA PEAKLIUU 1 bubmuoteka [IOK
https://m.edsoo.ru/00adec8a
28 ||OO0m1as xapakTepuCTHKa IeMEHTOB VA-rpymnmsl. A30T, 1 bubmuoreka [IOK
pacrpocTpaHeHHEe B TIPUpPOIe, PU3UUECKUE B XUMUYIECKHE https://m.edsoo.ru/00adeea6
CBOMCTBA
29 ||AMMuak, ero puzMYECKre 1 XUMUYECKHE CBONCTBA, 1 bu6nmorexa LIOK
MOJIyYeHHE U TPUMEHECHHUE https://m.edsoo.ru/00adf004
30 |[[Tpaktuueckas padota Ne 3 o Teme «Ilomyuenne ammmaka, 1 1 bubmuorexa [IOK
U3y4EHHE €ro CBOMCTBY https://m.edsoo.ru/00adf180
31 ||A3oTHas kucioTa, €€ (U3MIeCKHe U XUMUIECKHUE CBOMCTBA 1 but6mmorexa [IOK

https://m.edsoo.ru/00adf306
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Ne Tema ypoka KonunuecTBo yacos ‘ [ara DNEeKTPOHHBIE IU(PPOBHIE
n/n Beero|| Kontponbisie || Ipaxtiyeckue || A3YICHHS o0pazoBaTeNbHbIC PECYPCHI
paboThI paboThI
32 ||Mcnosb30BaHUE HUTPATOB U COJICH aMMOHHUSI B KAYECTBE 1 bubnuorexa [JOK
MHUHEPAJIbHBIX yI0OpeHHid. XMMUUECKOE 3arps3HeHHe https://m.edsoo.ru/00adf518
OKpYIKarloIIel Cpeibl COeIMHEHUSIMU a30Ta
33 || @ochop. Oxcun dhocdopa (V) u pochopras kuciora, 1 bubmmoreka [JOK
(busnyecKre 1 XUMHYCCKHE CBOMCTBA, IMOJTydCHHE https://m.edsoo.ru/00adf68a
34 |Mcnonb3oBanue ¢pochaToB B KaUeCTBE MHHEPATbHBIX 1 bubnnorexa [JOK
ynoOpeHuil. 3arps3HeHe IPUPOIHON cpebl hocdaramu https://m.edsoo.ru/00adfc20
35 ||Yrmepon, pacpocTpaHeHue B mpupoje, pusndeckue u 1 bubmmoreka [JOK
XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
36 ||Okcumsl yraepoaa, ux Gu3ndeckue U XUMHYECKHe CBOMcTBa. | 1 bubmmoreka [JOK
DKoJIOTUYECKHE TIPOOJIEMBI, CBA3aHHBIC C OKCHJIOM yIiIepojia https://m.edsoo.ru/00adfebe
(Iv)
37 ||YronpHas KHCIIOTa K €€ COJIH 1 bubnuorexa [IOK
https://m.edsoo.ru/00ae006¢
38 |[[Ipaktuueckas padota Ne 4 o reme "[lonyuenue 1 1 bubmuoreka [IOK
yrieKucioro raza. KadectBeHHas peakius Ha KapOoHaT- https://m.edsoo.ru/00ae027e
noH"
39 |[IlepBoHavangbHBIE MOHATHS 00 OPraHUYECKUX BellecTBax Kak|| 1 bubmuoreka [IOK
0 COEJMHEHUSX yriiepoja https://m.edsoo.ru/00ae054e
40 |KpeMHuit 1 ero coeiuHEHMs 1 bubmuoreka [IOK
https://m.edsoo.ru/00ae080a
41 |IIpaktuyeckas padora Ne 5. Pemenue sxcrepuMeHTalIbHbBIX 1 1 bu6muoreka [JOK
3a/1a4 1o teMe «BaxxHelIe HEMETAJUIBL U UX COEIUHEHUSI https://m.edsoo.ru/00ae0bf2
42 |KontponbHas padora Ne3 o teme «Bakneiimue nemetambl | 1 1 bubmuoreka [IOK
U MX COCIUHEHHS https://m.edsoo.ru/00ae0el18
‘43 H06maﬂ XapaKTepUCTHKA XUMUYECKUX IJIEMEHTOB — H 1 H H H HBH6HI/IOTeKa HOK
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Ne Tema ypoka KonunuecTBo yacos ‘ [ara DNEeKTPOHHBIE IU(PPOBHIE
n/m Beero| Konrponsabie || Tlpaktuueckue || H3YICHUA o0pa3oBaTeNbHbIE PECYPCHI
paboThI paboThI
MeTa/UIoB. MeTa/uinyeckast CB3b U METaInIecKast https://m.edsoo.ru/00ae103e
KpUcCTaJUIM4ecKas pemérka. Gusnyeckue cBONUCTBA
METaJJIOB
44 | XuMuuyecKue CBOMCTBA METAJIOB. DJIEKTPOXUMUYECKUH psan || 1 Bu6muoteka [JOK
HAMPsHKCHUI METaJIOB https://m.edsoo.ru/00ae1156
45 ||O6mue criocoObl monydeHus MeTaioB. CIiiaBbl. 1 bu6nmoreka LIOK
BbrurciieHus mo ypaBHEHUSIM XUMUUECKUX PEAKIUH, €CITH https://m.edsoo.ru/00ae1156
OJIMH U3 PEareHTOB COJICPKUT MIPUMECH
46 |[IToHsATHE O KOPPO3UU METAIIIOB 1 bubnnorexa [JOK
https://m.edsoo.ru/00ae1278
47 ||lLlenouHBIe METAILIBI 1 bubnuoreka [IOK
https://m.edsoo.ru/00ae14b?2
48 ||Okcuabl ¥ TUAPOKCUIBI HATPUS U KAJTHS 1 bubmmoreka [JOK
https://m.edsoo.ru/00ae14b2
49 |[[IlemouHO3eMENbHBIC METAUIBI — KAIBITUH U MarHUM 1 bubmuoreka [{OK
https://m.edsoo.ru/00ae15e8
50 |[[Baxxneiimue coeqMHEeHNS KaJIbIAs 1 bubanoreka LIOK
https://m.edsoo.ru/00ae15e8
‘51 HO606meHHe U CUCTEMaTH3alMs 3HAHUI H H H H H
52 ||’K&cTroCTh BOJBI M CIIOCOOBI €€ yCTpaHSHUS bubnuotexa [JOK
https://m.edsoo.ru/00ae1886
53 |[[Ipaktuueckas padota Ne 6 mo Teme "KEcTkoCTh BOJBI U 1 1 bubmuoreka [JOK
METOJIbI €€ ycTpaHeHus" https://m.edsoo.ru/00aelae8
54 ||AmroMUHHI 1 bubnunorexa LIOK
https://m.edsoo.ru/00aelc64
‘55 HAM(l)OTepHI)Ie CBOMCTBA OKCHJIa U THIPOKCUA H 1 H H H HBI/I6J‘II/IOTeKa HOK
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https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64

Ne Tema ypoka KonunuecTBo yacos ‘ [ara DNEeKTPOHHBIE IU(PPOBHIE
n/n Beero|| Kontponbisie || Ipaxtiyeckue || A3YICHHS o0pazoBaTeNbHbIC PECYPCHI
paboThI paboThI
L | | |https://m.edsoo.ru/00ae1c64
56 | XKeneso 1 bubnnorexa [{OK
https://m.edsoo.ru/00ae1d86
57 ||Oxcunpl, ruapokcuabl U conu xenesa (I11) u sxenesa (I11) 1 bubnuorexa [JOK
https://m.edsoo.ru/00ae35e6
‘58 HO606meHHe U CHCTEMAaTH3alus 3HAaHUN H H ‘
59 |[[IpakTuueckas pabota Ne 7. PemieHne skcriepuMeHTaIbHBIX 1 bubnnorexa [JOK
3a7a4 10 TeMe «BakHeHIne MeTaibl B UX COCTUHECHUS https://m.edsoo.ru/00ae3de8
60 |[BeruricieHus 1o ypaBHEHHSIM XUMUYECKHUX PEaKIfii, eciu 1 Bbu6mmoteka [JOK
OJIMH U3 PEarcHTOB JaH B M30BITKE I COACPIKHUT IPUMECH. https://m.edsoo.ru/00ae1750
Brprunciiennss MaccoBOil JOJIM BbIXOJ1a MTPOAYKTA PEAKIIUU
‘61 HO606meHHe U CHCTEMAaTH3anus 3HaHUN H H ‘
62 |[KonrtponbHas pabota Ned o Teme «BaxkHeiine MeTauibl 1 1
UX COCTUHECHUS»
63 |BemecTBa 1 MaTepualbl B MOBCETHEBHOMW )KH3HU YEIOBEKA 1 bubnuotexa [JOK
https://m.edsoo.ru/00ae3f50
64 |[XuMmuyeckoe 3arpsi3HEHHE OKpY’KaroIlel cpebl 1 bubmuoteka [IOK
https://m.edsoo.ru/00ae4270
65 |[Ponb XMMHHM B PEIICHUH SKOJIOTHYECKHIX MpoOIeM 1 bubnuoreka [JOK
https://m.edsoo.ru/00ae4270
66 |[Pe3epBHEIT ypok. OO00IIEHHE U CHCTEMATH3AIUS 3HAHUI 1 bub6muorexa [IOK
https://m.edsoo.ru/00ae0d0a
67 |[Pe3epBHBIii ypok. O6001IEHNE U CUCTEMATU3ALUs 3HAHUN 1 bubmuoreka [IOK
https://m.edsoo.ru/00adb33c
68 |[Pe3epBHEIT ypok. OO00IIEHHE U CHCTEMATH3AINS 3HAHUI 1 bub6muorexa [IOK

https://m.edsoo.ru/00ad9ch2
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https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

Ne Tema ypoka ‘ KonunuecTBo yacos ‘ [ara DNEeKTPOHHBIE IU(PPOBHIE
m/m Bceero|| Kourponsusie || [Ipaktudeckue || A3YICHIA 00pa3oBaTENLHBIC PECYPCHI
paboThI paboThI
(OBLLEE KOJTMYECTBO YACOB I10 [IPOT PAMME | 68 | 4 [ 7 [
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