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IHHOACHUTEJIBHAS 3AITNCKA

[IporpaMMa Mo XWMHH Ha YPOBHE OCHOBHOI'O OOIIET0 0Opa3oBaHUs COCTAaBIEHa Ha OCHOBE
TpeOOBaHMI K pe3yibTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTeNbHOW MPOrpaMMbl OCHOBHOTO OOIIETO
obpazoBanus, npenacrasieHHbIXx B ®I'OC OO0, a takxke Ha OCHOBe (hepepalbHOM padoyeil IporpaMMbl
BOCTIUTAHUS M ¢ Y4ETOM KOHIEIUH MPernoJaBaHusl y4eOHOTro mpeaMera «XUMHS» B 00pa3oBaTeIbHBIX
opranmzanusix Poccuiickoit denepanumn.

[IporpamMma nmo xumMuu Ja€T MpeACTaBICHUE O LEJSIX, O0LeH cTparernn o0y4yeHus, BOCIUTAHUS U
pa3BUTHs O0YYaIOLIMXCSl CPEICTBAMU YYeOHOTrO NpEeIMeTa, YCTaHABIMBACT 00s3aTeNbHOE NPEAMETHOE
coJiep)kaHue, MperycMaTpUBaeT paclpelesieHHe ero Mo KjaccaM W CTPYKTYPHUpOBaHME IO pas3zenaM U
TEMaM MpOrpaMMbl IO XHMHH, OINpelesisieT KOJUYECTBEHHBIE U KayeCTBEHHBIE XapaKTEPUCTHKH
COJep)KaHUs, PEKOMEHAYEMYIO II0CIEeI0BATEIbHOCTh M3YyUCHHS XUMHH C YYETOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHKH Y4eOHOIO Ipolecca, BO3PACTHBIX OCOOCHHOCTEH 00ydaromiuxcs,
OIIpeleIIieT BO3MOXKHOCTH MpeIMeTa Ijsl peaau3aluu TpeOoBaHUN K pe3ysibTaTaM OCBOCHHUSI OCHOBHOM
o0pa3oBaTeIpbHON MPOrpaMMbl HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHWs, a Takke TPeOOBaHWU K
pesyibpTaTaM OOy4YeHHs XUMHHM Ha YpOBHE IieJied M3y4yeHus NpeiMeTa W OCHOBHBIX BHAOB Y4eOHO-
MO3HABATENBHOMN EATEIBHOCTH 00YYAIOMIEroCs M0 OCBOCHUIO YIEOHOTO COICPKAHHS.

3HaHUEe XHWMHUH CIYXHUT OCHOBOW Ui (OPMHUPOBAHMS MHPOBO33PEHHUs] OOYyYaromerocs, ero
MpPEACTAaBICHUIl O MaTepualbHOM EAMHCTBE MHUPA, BXKHYIO POJb WIPAlOT (GOpMUpYyEMble XHMHUEH
MPECTABICHHUS O B3aUMONPEBPAIICHUIX SHEPIHU U 00 IBOJIOLMHU BEILECTB B IPUPOJE, O MIYTAX PEILCHUS
II00aTBHBIX MPOOJIEM YCTOMYUBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM, SHEPreTHUECKOM, MUIIEBOI H
IKOJIOTHYECKOW O€30MTaCHOCTH, ITPOOIIEM 37paBOOXPaHEHHMS.

N3yuenue xumuu:

CIIOCOOCTBYET peain3alii BO3MOXKHOCTEH [UId caMopa3BUTHS W (OPMUPOBAHMSA KYJIbTYDBI
JTTIHOCTH, e€ 00IIeH 1 PyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHT BKJIaJI B (JOpMHUPOBAHNE MBIIIICHHS 1 TBOPYECKUX CIIOCOOHOCTEH 00YYaIOIINXCsl, HABBIKOB
HX CaMOCTOSTEIHHOMI y‘leGHOﬁ JACATCIIBHOCTH, JKCICPUMCHTAJIBHBIX W HCCICA0BATCIIBCKUX YMeHI/Iﬁ,
HEOOXOUMBIX KaK B IIOBCEIHEBHOM KU3HU, TaK U B MPO(PECCUOHATILHON ACITEIBHOCTH;

3HAKOMHT CO CIEHU(PHUKON HAYyYHOTO MBIIUICHUS, 3aK/IabIBACT OCHOBBI LIEJIOCTHOTO B3TJsa Ha
CANHCTBO MPUPOJLI M YCJIOBCKA, ABJISCTCA OTBCTCTBCHHLIM 3TAallOM B q)OpMI/IpOBaHI/II/I C€CTECTBCHHO-
HAYYHOU IPaMOTHOCTH O0YYalOLIHXCS;

cnocoOcTByeT (DOPMUPOBAHUIO LEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYYHBIM 3HAaHUSM, K
MPUPOAE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJIOTHYECKOE 00pa30BaHKe 00ydatOMINXCA.

JlaHHble HampaBjieHUs B 00yYEeHHH XUMHHU 00€CIEUnBAIOTCS CHEUU(PUKON coaepKaHus y4eOHOTro
MpeaMeTa, KOTOPBIN SIBISIETCS MEAarorMyeckKy aJanTUPOBAaHHBIM OTpakeHHeM 0a30BOi HAyKW XUMHHU Ha
ONpeeEHHOM dTane €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO 0OIIero 0Opa3oBaHMs OPHEHTHPOBAaH Ha OCBOCHHE
O6y‘IaIOH_[I/IMI/IC$I CUCTCMBI TI€PBOHAYAJIBHBIX TMOHSTHI XUMHH, OCHOB HeOpFaHH‘IeCKOfI XUMHUHN H
HEKOTOPLIX OTACJIbHBIX 3HAYNMbIX MMOHSTHH OpFaHH‘ICCKOﬁ XUMHUH.

CtpyKTypa cofep kaHus MPOrpaMMBI 0 XUMHH ¢()OPMHUPOBaHa HA OCHOBE CHCTEMHOTO MOAX0a K
e€ m3yuenuto. CoaeprkaHue CKIIQABIBACTCS U3 CHCTEMBI IOHATHH O XUMHYECKOM 3JIEMEHTE M BEILECTBE U
CHCTEMBI MTOHATHH O XUMUYECKOH peakuuu. O0e 3TH CUCTEMBI CTPYKTYPHO OPraHM30BaHbI MO MPUHLIUILY
MOCJIEI0BAaTEIFHOTO Pa3BUTHS 3HAHUN Ha OCHOBE TEOPETHUYECKHX MPEICTABICHUN Pa3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona J{. M. MenzaeneeBa Kak OCHOBHOT'O 3aKOHA XUMHU;

— Y4eHHsI O CTPOCHUH aTOMa M XUMHUYECKOU CBSI3H;

— MPEICTAaBICHUH 00 AIIEKTPOIUTUIECKON JUCCOLMALMH BELIECTB B paCTBOPAX.

Teopernueckue 3HaHUS PacCMAaTPUBAIOTCSI HA OCHOBE AMITUPUYECKHU TOITYUYEHHBIX 1 OCMBICIICHHBIX
(akTOB, Pa3BUBAIOTCS MOCIEAOBATENILHO OT OJHOTO YPOBHS K APYTOMY, BBIIOIHAA (YHKINUU OOBACHEHUS
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Y TIPOTHO3HPOBAHUS CBOMCTB, CTPOEHUS M BO3MOXHOCTEH MPAKTUYECKOTO MPUMEHEHUS W TONyYeHHS
M3y4aeMbIX BEIIECTB.

OcBoeHre MpOorpaMMBbI 10 XUMHUHU CHOCOOCTBYET (POPMHUPOBAHUIO MPENCTABICHUS O XUMHUYECKON
COCTaBJIAIONIEH HAYYHOH KapTHHBI MUpa B JIOTUKE €€ CHCTEMHON MPUPOIBI, [IEHHOCTHOTO OTHOIICHUS K
HayYHOMY 3HAHHWIO W METOJaM TO3HAHWSA B Hayke. M3ydeHne XWMWW TPOHUCXOIUT C TPUBJICUYECHHEM
3HaHWH W3 paHee M3YYCHHBIX yUeOHBIX MpeaMeToB: «OKpyKaromwii Mup», «buonorus. 5—7 Kiacce» u
«®Dusuka. 7 Knacey.

[Ipy w3ydeHHn XWMHUU TPOUCXOAUT (OPMHUPOBAHHE 3HAHWH OCHOB XHUMHUYECKON HAayKH Kak
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, IMPAKTHYCCKOW IEATEIHHOCTH YEJIOBEKAa M KaK OTHOTO W3
KOMITOHEHTOB MHPOBOM KyJIbTyphbl. 3agada y4eOHOro MpeaMeTa COCTOMT B (POPMHPOBAHUU CHCTEMBI
XUMHUYCCKUX 3HAHUH — BaXHEHIIMX (AKTOB, MOHATHH, 3aKOHOB M TEOPSTHYCCKUX IOJIOKEHUH,
JIOCTYIHBIX OOOOIICHNWH MHPOBO33PEHYECKOI0 XapakTepa, s3blka HAayKW, B MPUOOIICHUM K HAyYHBIM
MCTOJaM IMO3HAHUA IPHU HU3YYCHHU BCHICCTB U XUMHUYCCKHUX peaKuHﬁ, B q)OpMHpOBaHI/II/I U Pa3sBUTUHU
MO3HABaTENbHBIX YMEHUH W WX MPUMEHEHHH B Y4eOHO-IIO3HABATENILHONW U Y4eOHO-HCCIIeI0BATENbCKOM
JIESTSILHOCTH, OCBOCHUY NPaBUIJI 0€30MIaCHOTO OOpAIICHHUS C BEIIECTBAMH B TTOBCEITHEBHOM KU3HU.

[Ipu u3yueHnn XMMUU Ha YPOBHE OCHOBHOTO OOIIEr0 00pa30BaHUs BAKHOE 3HAUYCHUE MTPHOOpEIH
TaKue 1ey, KaK:

(hopMUpOBaHWE WHTEILICKTYaIbHO pA3BUTOW JIMYHOCTH, TOTOBOM K camMo00pa3oBaHHIO,
COTPYIHHUYECTBY, CaMOCTOSTEIILHOMY MPHHATHIO PEIIeHWH, CIOCOOHOM amanTUpoBaThCs K OBICTPO
MEHSOLTUMCSI YCIIOBHUSM JKU3HHU;

— HaNpaBJICHHOCTh OOY4YeHHMS Ha CHCTEMAaTHMYECKOEC NPUOOIICHHE OOYy4aromMxcsi K
CaMOCTOSITEIbHOM I103HABATENILHONW AEATENLHOCTH, HAy4YHBIM METOAaM MO3HaHHS, (HOPMHUPYIOLUIHM
MOTHBAIIHIO U PA3BUTHE CIOCOOHOCTEH K XUMUMU;

— o0ecrmeyeHHe  YCIOBHA, CHOCOOCTBYIOIIMX IPHOOPETECHUIO  OOYYAIONUMUCS  OMBITa
Pa3HOOOpAa3HON JIEATENBHOCTH, IIO3HAHMS W CaMOIO3HAHUS, KIIFOYEBBIX HABBIKOB (KIFOUYEBBIX
KOMIIETSHIIUHN ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE JUTSI PA3IMYHBIX BUIOB ICATEIILHOCTH;

— (hopmupoBanue oOmiel (pyHKIIMOHATHLHOW W €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM YHCIIE
YMEHHUN OOBSCHATH M OIEHUBATH SIBIICHUST OKPYKAOIIETO MUPA, UCTIONB3YyS 3HAHUS U OTIBIT, MIOJTyICHHBIC
MIpH U3yYeHUH XWMUHW, MPUMEHATh WX TPH PEUICHHH MPOOJIeM B IMOBCEIHEBHOW JKU3HH M TPYIOBOM
eI TeNTEHOCTH;

dopMupoBanue y O0OyYarOIIUXCS TYMaHUCTHYECKHX OTHOIICHWH, IMOHWMAaHUS II€HHOCTH
XUMHYECKUX 3HAHUH IS BBIPAOOTKH DKOJOTHYECKH IIE€JIecO00pa3HOro MOBEACHUS B OBITY W TPYIOBOU
JESTEFHOCTH B IIEJISIX COXPAHEHUS CBOETO 37I0POBBS U OKPY’KAIOIIEH MPUPOTHON Cpebl;

— pa3BUTHE MOTHBAIIMM K OOYUYEHHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO M CaMOBOCIIUTAaHUIO Ha
OCHOBE YCBOCHHS OOIIEYEIOBEUECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY mpodwiss U
HaIrpaBJICHHOCTHU HaHLHeﬁmeFO 06yquI/I$[.

OOmiee YMCIO YacoB, OTBEAEHHBIX JUIS M3YYCHHMS XUMHH Ha YpPOBHE OCHOBHOI'O OOIIEro
oOpasoBanusi, coctaBisieT 136 yacoB: B § kiacce — 68 wacoB (2 yaca B Henelno), B 9 kiacce — 68 yacos (2
yaca B HEJIEIO).
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COJEP)KAHUE OBYYEHMUAA

8 KJIACC

I[lepBoHayaibHBIE XUMUYECKUE IOHSTHS

IIpenmer xumuu. Posib XxuMHUM B KM3HHM 4Y€JIOBEKa. XMMHS B CUCTEME HAayK. Tejla U BEllECTBa.
®dusnyueckre CBONCTBA BEIIECTB. ArperaTHOE COCTOsHUE BemlecTB. [loHsATHE O MeTonax MO3HAHHS B
xumun. YucTele BemecTBa u cMmec. Crioco0bl pa3/ieieHns] CMECEH.

ATOMBI U MONEKyJbl. XUMUYECKUE 3IeMEHThl. CHUMBOJB XMUMHUUYECKHUX 3JeMEHTOB. [IpocTeie u
CJIOJKHBIE BEILIECTBA. ATOMHO-MOJICKYJISIPHOE YUCHUE.

Xumuyeckas (opmyna. BaleHTHOCTP aTOMOB XWMHYECKHX DJIEMEHTOB. 3aKOH ITOCTOSHCTBA
coctaBa BemlecTB. OTHOcuTeNnbHas aTomMHas macca. OTHOCUTENbHAs MOJEKyJsipHash macca. Maccoas
JI0JI1 XUMUYECKOr0 3JIEMEHTA B COEIUHEHUU.

KonuuectBo BemectBa. Monbs. MomsipHas macca. B3auMocCBsI3p KOJIWYECTBA, MAacChl M YHUCIA
CTPYKTYPHBIX €UHHII BerecTBa. PacuéTsl o hopMysiaM XUMHUIECKUX COETUHEHHH.

du3ndeckne U XUMUYECKHE SBICHH. XUMHUYeCcKas peaknus u e€ Mpu3HaKd. 3aKOH COXPaHEHUS
MacChl BEIIECTB. XUMHUYECKHE YypaBHeHus. Kiaccupukanus XUMUYECKHX PEaKIuid (COeIUHEHUS,
pa3noxKeHws, 3aMeIICHUs, OOMEHa).

Xumuueckuii Ixcnepumenm:

3HaKOMCTBO C XMMHYECKOW MOCY/I0H, MpaBMIIaMy paOOTHI B 1a00paTOpUM U MpHEMaMu 00paIeHHS
¢ 1nabopaTopHbIM 00OpyIOBaHHWEM, H3ydeHHE W OINucaHhe (U3UYECKUX CBOWCTB 0OpPa3IoB
HEOpPTaHWYECKUX BEIeCTB, HaOmromeHue (u3nyeckux (IDIaBIIEHWE BOCKA, TasHWE IbAa, pacTHpaHHe
caxapa B CTyIIKe, KHUIIeHHE ¥ KOHJEHCAIMs BOJIbI) U XUMHUYECKHX (TOpEHHE CBEYH, TPOKATMBAHIE METHON
MIPOBOJIOKH, B3aUMOJIEHCTBAE MelNa C KHCJIOTOW) SBIICHHWH, HAONIOJACHWE W OIMHCAaHWE MPHU3HAKOB
MPOTEKaHUsI XUMHUECKUX peaknnii (pa3iiokeHne caxapa, B3auMOJIEHCTBIE CEPHOU KUCIIOTHI C XJIOPHIOM
Oapwsi, paznokerue ruapokcuaa Mean (I11) mpu HarpeBanwm, B3aNMOICHCTBHUE XKejle3a ¢ paCTBOPOM COJTH
menu (I1), m3ydenne crmocoO0B pa3IeIeHIsI CMECEH: C TIOMOIBIO MarHuTa, PIIBTPOBAaHUE, BRITAPHBAHUE,
TUCTHIUTANNASL, XpomaTorpadus, MPOBEACHWE OYHCTKH ITOBAPEHHOW COJIM, HAONMIOIECHWE W OIMCAaHHE
pe3yIabTaTOB MPOBEACHUS OMBITA, WUTIOCTPUPYIOMIETO 3aKOH COXPAHEHUS MAcCChl, CO3JaHUE MOJENCH
MOJIEKY (IIapOCTEPHKHEBBIX).

Ba:kueiimue npeacTaBuTe/ I HEOPraHMYECKUX BEIECTB

Bozayx — cMecsk razos. Coctas Bo3nyxa. Kucnoposa — aneMeHT u npocroe Bemiectso. Haxoxnenue
KHCIIOpOJia B IPHUPO/IE, GU3NIECKHE U XUMHUECKUE CBOWCTBA (peaknuu ropenus). Oxcunbl. [IpumeHenne
kucnopoga. CrocoObl TOMYYeHHS KHCIOpOJAa B JA0OpPAaTOpUU W MPOMBIIUIEHHOCTH. KpyroBopot
kuciopoja B npupoe. O30H — auIoTpoIHas MOTUBUKAIUS KUCIOPO/IA.

TeruoBoii  3ddekT XUMHUYECKOW  peakiud, TEPMOXUMHUUYECKUE YpPaBHCHHSA, DK30- H
SHIOTEPMUYECKHE PeaKIu. TOIUIMBO: Yyrojib W METaH. 3arpsA3HCHHE BO3MyXa, YCHUJICHHE IMapHUKOBOTO
a¢dekra, pa3pylieHHEe 030HOBOTO CJIOS.

Bonopon — anemeHT u mpocToe BeliecTBO. HaxoaeHue Bomopojaa B mpupoje, (GU3NYSCKUE U
XUMHYCCKUE CBOHCTRA, IPUMEHEHUE, CITOCOOBI Mony4eHus. Kuciore u coinu.

Mounsipabiii 00bEM Ta30B. PacuéThl 10 XMMUYECKUM YPaBHECHUSIM.

®usnueckue CcBoWcTBa BOAbl. Boga kak pactBoputenb. PactBopel. HacbllieHHBIE W
HEHACHIIICHHBIE PacTBOpHL. PacTBopuMOCTh BemiecTB B Boje. MaccoBasi 1OJisl BELIECTBA B PacTBOpE.
Xumuueckue cBoicTBa BoJibl. OcHOBaHUs. POk pacTBOpPOB B IpUpOIE U B KU3HU YenoBeka. KpyroBopot
BOJIbI B IPUPOJIE. 3arpsa3HeHUe NPUPOIHbIX BoA. OXpaHa U OUMCTKA NPUPOIHBIX BO.

Knaccudukamuss  Heopranmdeckmx  coemumHeHmid.  Oxcunmbl.  Kiaccuukamuss — OKCHIOB:
coneoOpasyroniie (OCHOBHEIE, KHCIOTHBIE, aM(oOTepHbIe) H HecolieoOpasyromue. HomeHkiarypa
okcuJoB. OU3NUecKUe U XUMUYECKUE CBOMCTBA OKCHIOB. [loyueHre okcruaoB.

OcHoBanus. Kiaccudukaruss ocHOBaHWH: MENOYN U HEPACTBOPUMBIE OCHOBaHMA. HoMeHkaTypa
OCHOBaHMM. PU3HYECKHE U XUMUYECKUE CBOMCTBA OCHOBaHUil. [lonyyeHne oCHOBaHUI.
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Kucnoter. Knaccudukamus kucinor. Homenknarypa kucinot. Oruznyeckue 1 XUMUIECKHE CBOHCTBA
kucnotT. Psg aktuBnoctu MetamuioB H. H. Bekerosa. [lonyuenue kucnor.

Conu. HoMeHnknatypa coneil. @u3ndyeckue 1 XUMHYECKHE CBOKCTBa coiel. [lomydenue conel.

I'enerndeckast CBSI3b MEXKAY KITACCAaMU HEOPTAaHUYECKUX COETMHEHU.

Xumuueckuit IKCnepumeHn:

KadeCTBEHHOE OIIpeNIeIeHne COJEpKaHMs KHCIIOpoIa B BO3IyXe, IIOJNydeHHE, CcOoOHMpaHue,
pacrno3HaBaHUE W U3yYeHHE CBOMCTB KMCIOPOAA, HAONIOIEHNE B3aMMOACHCTBHUS BEIIECTB C KHUCIOPOIOM
¥ yCIIOBUS BO3HUKHOBECHHS W IPEKpaIeHus: TopeHusl (1okapa), 03HAKOMIICHHE ¢ 00pa3iiaMi OKCUIOB U
OTIMICAaHWE WX CBOMCTB, IONydYeHWE, COOWpaHWe, paclo3HaBaHWE W H3yYEHHE CBOWCTB BOIOPOIA
(ropenme), B3ammojeicTBUe Bogopoma ¢ okcumoM wMeauw  (II)  (BO3MOXHO — HCHONB30BaHUE
BUJICOMATEPUAIOB), HAOIIOJIeHHE 00pa30B BEIIECTB KOJIHMYECTBOM | MOITb, HCCIIEIOBaHNE OCOOCHHOCTEH
pacTBOpEHUSI BEUIECTB C PaA3JIMYHONW PACTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOU
MaccoBOH JI0JIell paCTBOPEHHOIO BELIECTBA, B3aMMOECHCTBIE BOABI C METaJIaMU (HATPHUEM U KaJIbIIUEM)
(BO3MOKHO HCIIONIb30BAHUE BHIEOMATEPHAIOB), HCCIENOBaHHE OOPa3lOB HEOPTaHMUECKMX BEILECTB
Pa3IUYHBIX KJIACCOB, HAOMIOJACHUE M3MEHEHUS OKPACKU WHAMKATOPOB B PACTBOPAaX KHCJIOT W NIEIOYEH,
u3ydeHue B3aumojeiicteus okcupa menu (II) ¢ pacTBOpoM CepHOM KHCIOTHI, KHCIOT C METajUIaMH,
peakiuii HeTpanu3anuu, NOoJIy4eHHe HEPACTBOPUMBIX OCHOBAHUM, BEITECHEHUE OJHOTO MeTalljia APYTUM
U3 pacTBOpA COJIU, PEIICHUE SKCIIEPUMEHTAIBHBIX 33a/1a4 10 TeMe «BakHeline Kiacchl HEOPraHUYeCKUX
COETMHEHUI.

Ilepuoguyecknii 3axkon u Ilepuoamueckasi cucrema xumMuuyeckux 3iemenrop J. MH.
MenpaeneeBa. Ctpoenne aroMoB. XuUMHUYecKas CBA3b. (OKHCIUTETbHO-BOCCTAHOBUTEIbHBIE
peakuun

[lepBble MOMBITKK KIACCU(PHUKAIIMM XUMHUYCCKHX JJIeMeHTOB. [loHSATHE O Tpymmax CXOJHBIX
3JIEMEHTOB (IENIOYHBIC W MICIIOYHO3EMENIbHBIC METalIbl, TaJOrCHbI, WHEPTHBIE Ta3bl). DJIEMCHTHI,
KOTOpBIC 00pa3yroT aM(pOTEPHBIE OKCH/IBI U TUAPOKCHUIIBI.

[Tepuonuueckuii 3akoH. [lepuonuueckas cucrema xumuueckux snemeHToB . M. Menpaeneesa.
Kopotkonepuonnas u jummHHONIeproAHas GopMbl [leproauueckoil CHCTEMBI XUMHUYECKHUX 31eMeHTOB /1.
W. Menneneesa. [lepuoast u rpynmel. @U3NUecKuil CMBICT MOPSAKOBOTO HOMEpPA, HOMEPOB MEpHOa U
TPYTITBI DJIEMEHTA.

Crpoenne atoMoB. CoctaB aToMHBIX saep. M3otombl. OnekTpoHbl. CTpOEHUE 3IIEKTPOHHBIX
000ouek aToMoB MepBhIX 20 XmMudeckux snmeMeHToB [lepmommdeckoii cuctemsl J[. 1. Menneneena.
XapakTepucThKa XHMHUYECKOTO 3JIEeMEHTa Mo ero mnojoxeHuto B Ilepuoamueckoit cucreme J[. M.
Meneneena.

3aKOHOMEPHOCTH W3MEHEHHSI paJWyca aTOMOB XHUMHYECKHUX OJJIEMECHTOB, METaJUIMUYECKHX H
HEMETAJUTMYECKUX CBOMCTB IO TPyMIIaM U IIepHOJIaM.

3nauenne I[lepmoamueckoro 3akoHa u lleproamueckodl CHCTEMBI XUMHUYECKHUX DJIEMEHTOB IS
pa3BuTHs Hayku U nipakTuku. [. 1. MeHneneeB — yu€Hblid U rpakIaHUH.

Xummueckasi cBsi3b. KoBasieHTHas (TONsipHAs W HEMOJSAPHAs) CBsI3b. DJIEKTPOOTPHUIIATEIHHOCTh
XUMHUYECKUX 3JIeMeHTOB. IOHHAs CBA3B.

Crenenp oxucneHus. OKHCIUTENFHO-BOCCTAHOBUTENbHBIE peakiuu. lIpomecchl OKHCICHHS H
BOCCTaHOBJIEHUSA. OKUCIUTENN M BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumennt:

n3ydeHne o0pa3IoB BEIIECTB METAIJIOB M HEMETANIOB, B3aUMOJICHCTBHE THAPOKCHAA LIWHKA C
pacTBOpaMH KHUCJIOT W IIEJIoYed, MPOBEICHHUE OIBITOB, WIIIOCTPUPYIONINX MPUMEPHI OKUCIUTEIIHHO-
BOCCTaHOBUTENBHBIX PEAKINii (TOPEHUE, PEaKIIUK PA3I0KEHUS, COSTUHEHNS).

Medxcnpeomemnole cea3u

Peanuzamnusi MEXIIPEAMETHBIX CBSI3€H MpU U3YYCHHHM XUMHUHU B § KJIacce OCYIIECTBIISETCS depes
HCIIONB30BAaHUE KaK OOIIMX €CTECTBCHHO-HAYYHBIX MOHATUM, TaK U MOHATUHU, SIBISIFOIINXCS CUCTEMHBIMU
JUTSL OTJCNBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.
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OOmue ecTecTBeHHO-HAy4YHBIE MOHSTUSA: HAydHBIH (PaKkT, TUMOTE3a, TEOPHsl, 3aKOH, aHAIH3,
CUHTE3, Kiaccu(UKanus, NEPUOAUYHOCTh, HAONIOJCHUE, IKCIEPUMEHT, MOCITHUPOBaHUE, H3MEpEHHE,
MOJIETIb, SBJICHHE.

dwu3mka: MaTepusi, aTOM, SIIEKTPOH, MMPOTOH, HEUTPOH, WOH, HYKJIHJI, H30TOIIbI, PaTHO0aKTUBHOCTD,
MOJIEKYJa, DIIEKTPUYECKUN 3apsill, BEIIeCTBO, TENO, O0BEM, arperaTHOE€ COCTOSHHE BEIecTBa, Tas,
(hm3nyecKkue BETUIHNHBI, €NHUIBI U3MEPEHNs, KOCMOC, TIaHEeTHI, 3B€3/1b1, CoHIIE.

buomnorus: porocunres, nprxanue, obrmocdepa.

I'eorpadums: atmocdepa, rumpocdepa, MUHEpasbl, TOPHBIE TOPOABI, IOJIE3HBIE HCKOIMACMEbIE,
TOILTUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XuMHYecKasi peakuus

ITepuonnuecknii 3akoH. Ilepuonnueckas cucrema xumudeckux sneMeHToB [I. M. MeHeneesa.
Crtpoenue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHH CBOICTB XHMHMYECKHX DJIEMEHTOB IEPBBIX TPEX
NEepUOJOB, KalMs, KajJblMd W UX COCIUHEHHH B COOTBETCTBHUM C IIOJOXKEHHEM OJJIEMEHTOB B
[lepuoanueckoif cucTeMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BelecTBa: BUAbI XUMUYECKON CBA3M. THUIBI KPUCTANIMYECKUX PEIIETOK, 3aBUCUMOCTh
CBOMCTB BELIECTBA OT TUMNA KPUCTAIUINYECKON PEMIETKH U BUAA XUMUUECKOU CBA3H.

Knaccudpukanys u HOMEHKJIATypa HEOPTaHMUYECKHX BEILECTB. XMMHUYECKHE CBOWCTBA BEIIECTB,
OTHOCSIIUXCS K pa3iMYHBIM  KJlAcCaM HEOPraHWYeCKWX COCAUHEHHWH, TEeHEeTWYecKas CBS3b
HEOpPraHUYECKUX BEIIECTB.

Knaccupukanms XUMHYECKHUX peakUWil 10 pa3iuYHbIM IpH3HAKaM (M0 YHUCIYy U COCTaBYy
YyUYacTBYIOIIMX B PEaKLUWH BEUIECTB, MO TEIUIOBOMY A3(PQEKTy, MO M3MEHEHHMIO CTENEHEH OKUCICHHS
XHUMUYECKUX DJIEMEHTOB, MO OOpPAaTUMOCTH, MO YYacTHIO KaTaau3aTropa). JK30- U IHIOTEPMHUYECKHUE
peakuuy, TEPMOXUMUYECKHE YPABHEHMUSL.

[lonste o ckopoctd xuMH4eckoil peakuuu. [loHatne 00 OOpaTHMBIX M HEOOpAaTHMBIX
XUMHUYECKUX peakiusx. I[IoHATHE O TOMOTeHHBIX M TeTepOreHHbIX peakiusx. IloHaTue o karammse.
[lonsatne o XUMHYECKOM paBHOBeCHH. DakTOphl, BIHAIOIIME HAa CKOPOCTb XMMHYECKOW pEAKIMH H
TTOJIOKEHUE XUMHUYECKOTO PaBHOBECHSI.

OKHCTHTETHHO-BOCCTAHOBUTENEHBIE ~ PEaKIMW,  JJIEKTPOHHBIM  0alaHC  OKHCIUTEIHHO-
BOCCTAHOBUTENBHOU peakuuu. COCTaBIEHUE YPaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUN C
WCIIONTF30BaHMEM METO/Ia SJIEKTPOHHOTO OaaHca.

Teopust 37EKTPOIUTHIESCKON TUCCOIUAINH. DIEKTPOIUTH M HEANEKTPOIUTH. KaTnoHbI, aHNOHEI.
MexaHn3M TUCCOILMAIIMH BEIIECTB C PAa3TUYHBIMH BHIAMHU XUMHUYECKON CBs3U. CTeneHb JUCCOIHAINH.
CuiIbHBIE U CTTA0BIC JIEKTPOJIHTEHI.

Peakmun woHHOTO OOMEHa. YCJIOBHS TMPOTEKAHWS pEaKIMii HWOHHOTO OOMEHa, IIOJIHBIE H
COKpali€HHbIE HOHHBIE YypaBHeHHA peakiuii. CBOHCTBa KHCIIOT, OCHOBaHMA W COJEil B CBeTe
MPEICTaBICHUH 00 3JICKTPOIMTUYCCKON Auccolranui. KadyecTBeHHBbIE peakiuyd Ha HOHBL [loHsATHE O
TUAPOJIN3E COJIEN.

Xumuueckuil IKcnepumenm:

O3HAKOMJIEHHE C MOJEISIMH KPUCTATHIECKUX PEHIETOK HEOPTaHMYECKHUX BEUIECTB — METAJIOB H
HeMeTauioB (Tpadura M amMasa), CIOKHBIX BEIIECTB (XJIOPHAA HATPHS), HCCIECAOBAaHHE 3aBHCHMOCTH
CKOPOCTH  XHMHYECKOW peakuWd OT BO3JCHCTBHS  pa3nu4HBIX  (PaKTOpOB, HCCIIEIOBaHHE
3IEKTPOTPOBOJHOCTH PACTBOPOB BEIECTB, IPOIECCa AWCCOUMAIMM KHCIOT, IIeslouell W Ccojer
(BO3MOXHO HCTOIB30BAHWE BUAECO MATEpPHAIIOB), MPOBEACHHE OIBITOB, MUTIOCTPUPYIOMINX MPU3HAKU
MPOTEKaHUsl Peakiyii MOHHOro oOMeHa (0Opa3oBaHME OCajKa, BBIJCICHHUE ra3a, 0oOpa3oBaHUE BOJIbI),
OTIBITOB, WILTIOCTPUPYIOLINX MPUMEPHl OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEakIiil (ropeHne, peakuuu
pa3NOXKEeHMsI, COEAMHEHHs), pPaclo3HaBaHME HEOPTaHMYECKUX BEIIECTB C IIOMOIIBI0 KaueCTBEHHBIX
peaxiuii Ha HOHBI, pellIeHHe SKCIIEPUMEHTABHBIX 3a/1a4.

HemeTanbl 1 UX coeTUHEHUsI
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OOmas xapakTepucThka ranoreHoB. OCOOEHHOCTH CTPOSHHUS aTOMOB, XapaKTepHBIE CTETeHU
okucieHusi. CTpoeHre U Qu3NIecKre CBOWCTBA MPOCTHIX BEIIECTB — raJlOr€HOB. XUMUYECKHE CBOICTBA
Ha TIpuMepe xJiopa (B3auMoJIeHCTBHE ¢ MeTAIUTaMH, HeMeTaJlIlaMHu, IenoYaMu). Xiaoposogopo. ComsHast
KHCIIOTa, XUMHYECKHE CBOMCTBa, TONy4YeHHWe, MpUMeHeHne. [leiicTBue Xjopa W XJIOpPOBOAOpOAa Ha
OpraHM3M YelloBeKa. BaskHelme XIopuabl 1 uX HaX0XKIEHHE B IIPUPO/IE.

OO6mrast xapakTepucTrka 3eMeHTOB VIA-rpymmel. OCOOEHHOCTH CTPOSHHUS aTOMOB, XapaKTepHBIC
crenieHn okucieHusa. CtpoeHne W (pu3muUecKkue CBOICTBA MPOCTHIX BEIIECTB — KHUCIOPOJa M CEPBI.
AmotponHbie MOAM(UKALIMKM KUCIOpoAa W cephl. XHUMHYECKHE CBOHCTBa cepbl. CepoBoaopo,
cTpoeHUWe, (u3HyYecKHe M XUMHYeCKHe cBoiicTBa. OKCHIBI cepbl Kak TPEJCTABHTENN KHCIOTHBIX
okcunoB. CepHasi KHCIOTa, (PU3UUECKHE W XUMHUYECKHE CBOWCTBA (0OIME Kak MpeICcTaBUTENs Kiacca
KHCIOT W crnenupuyecKkue). XUMHUYECKHE PEaKIHH, JIeXallie B OCHOBE HPOMBIIUICHHOTO CIOCO0a
MOJYYeHHUSI CepHOM KHUCIOTHL. [Ipumenenue cepHOU KUCIOTHL. CONMM CEpHOM KHUCIOTHI, KauyeCTBEHHAs
peakius Ha cyiabgaT-uoH. HaxoxaeHue cepbl U e€ COeAMHEHUH B Npupojie. XUMHYSCKOE 3arps3HEHHUC
OKpY’Kalolllel cpeibl COSNWHEHHUSMH Cepbl (KUCIOTHBIE IOXAM, 3arpsA3HEHHE BO3JyXa U BOJOEMOB),
CHOCOOBI €T0 MPeA0TBPAILCHHSI.

OO0mas xapakTepucThka 31eMeHTOB VA-rpymibl. OcCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC
CTEIIEHH OKHCIECHHUs. A30T, pacmpocTpaHEHHWE B MpHUPOAE, (PU3NYEeCKHEe W XHMMHUYECKHE CBOWCTBA.
Kpyroopor azora B mpupoge. AMMHAK, ero (hU3MYECKUE W XUMHYECKHE CBOICTBA, MOIYYCHUE H
npumenenue. Comu aMMOHUS, uX (U3WYECKHE UM XMMHUYECKHE CBOMCTBa, NMprMeHeHue. KadecTBeHHas
peakuusi Ha MOHBI aMMOHHS. A30THasi KHCJIOTa, €€ MoiydeHHne, (U3NYecCKHe W XVUMHUYECKHUE CBOWCTBA
(oOmme kak TpeACTaBHTENs Kiacca KHCIOT W chenuduyeckue). Vcrmonb3oBaHue HUTPATOB U CONEH
aMMOHHMS B KayecTBE MHUHEpAIbHBIX YIOOpeHHMH. XUMHYECKOE 3arps3HEHHE OKpY)Kaloleld cpebl
COCAMHEHHAMH a30Ta (KHUCIOTHBIC IOXKAW, 3arps3HEHHE BO3AyXa, MouBbl M BoA0EMOB). Docdop,
aIoTponHele MoanduKanuu gocdopa, Gusnueckre U xuMuueckue cpoiictBa. Oxcun docdopa (V) u
¢dochopHas kucnora, Gusnyeckne U XMMUYECKUE CBOWCTBa, nmoiydeHue. Mcmons3zoBanue docdaros B
KaueCTBE MHUHEPAIBHBIX YIOOPEHUIA.

OO6mas xapaktepucTuka 31eMeHToB [V A-rpymiel. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTepHBIC
CTETICHN OKUCJICHUA. YTIIEpOJ, alUIOTPOIHbIE MOAU(UKAIINN, PACTIPOCTPAHEHUE B MPUPO/IE, (Pr3HvecKre
W XUMHYECKHe cBoicTBa. AnmcopOrusa. Kpyrosopor yriaepoma B mpupoae. Okcuisl yriepona, UX
(m3nyeckne W XMMHUYECKHE CBOWCTBA, NEHCTBHE HA JKWBBIE OPraHU3MBL, MOJYYeHHE W TpPHUMEHEHHE.
OKkojormueckue mpobdiemMbl, CBA3aHHBIE ¢ okcuaoM yriaepona (IV), rumoresa rmo0anbHOTO MOTEIUICHUS
KJIMMAaTa, MapHUKOBBIN 3 (heKT. YTonbHas KUCIOTa U €€ CONM, NX (PU3HUecKrne 1 XUMHUIEeCKHe CBOHCTBA,
moyrydueHue U npuMeHeHune. KauecTBeHHas peakiusi Ha KapOoHaT-uoHBI. Vcmonb3oBanue kKapOOHATOB B
OBITY, MEIUIINHE, TPOMBIIUIEHHOCTH M CEJIHCKOM XO3SCTBE.

[lepBoHavyanpHBIE MOHATHS 00 OPraHUYECKHX BEHIECTBAX KAaK O COCMWHEHHSX yriepojaa (MeTaH,
3TaH, STHJIEH, alleTHUJIEH, 3TaHOJI, TIMIIEPHUH, YKCYCHas KUCIIOTa). [ [pupoaHble HCTOYHUKHN YTIIEBOAOPOAOB
(yromb, mpupoAHBIA Ta3, HedTh), TPOAYKTH uX TnepepaboTku (OeH3WH), WX poNb B OBITY U
mpoMbIIIeHHOCTH. [IoHATHE O OMOJIOTMYECKH BaXKHBIX BEILECTBAX: JKUpaX, Oellkax, yrieBoJax — U HX
POJH B )KM3HU YesioBeKa. MaTepualibHOe €JUHCTBO OPTaHMUECKUX M HEOPTaHUYECKUX COCIMHEHHH.

Kpemumnii, ero ¢usndeckne m XMMHYECKHE CBOWCTBA, MOJy4deHHE W NpuMeHeHue. CoequHeHHs
kpemHHsT B mipupoae. OOmue mpencraBiieHns o0 okcuae kpemHus (IV) m KpeMHHEBOW KHCIOTE.
CunukaTsl, UX WCHOJB30BaHKME B OBITY, B MPOMBIIUICHHOCTH. BaxxHeine cTpouTeIbHbIe MaTepHabl:
KepaMHuKa, CTEKJI0, IIEeMEHT, OCTOH, Kene300eToH. [Ipobiembl 0€30MacHOro  MCIOJIb30BAHHS
CTPOUTENLHBIX MaTEPHAIOB B TIOBCEHEBHOM YKHU3HU.

Xumuueckuil IKcnepumenm:

nu3ydeHne o0Opa3loB HEOPraHWYECKUX BEIECTB, CBOWCTB COJISIHOM KHCJIOTHI, MPOBEICHHE
KaueCTBCHHBIX PEAKIMH Ha XJOPHUI-MOHbI W HAONIOJECHUE TPU3HAKOB MX MPOTECKAHUS, OIIBITHI,
oTpaxkamome (U3NYeCKHe M XHMHYECKHUE CBOMCTBA TaJIOTEHOB M WX COCAMHEHHH (BO3MOKHO
WCTONB30BaHUE  BUACOMATepUANiOB), O3HAKOMJIGHWE ¢ oOpa3namMd XJIOpUAOB  (TaJOTCHHUAOB),
O3HAaKOMIIEHHE ¢ 00pa3naMu cepbl U €€ COeAMHEHHUAMH (BO3MOKHO HMCIOJIB30BaHHE BUAEOMATEPUAIIOB),
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HaOIIIO/IeHNe Tpollecca OOYTJIMBAaHUS caxapa IOJ JEHCTBHEM KOHIEHTPUPOBAHHON CEPHON KHCIOTHI,
M3y4eHHE XUMUYECKUX CBOMCTB pa30aBICHHON CEpHOMN KHCIIOTHI, TPOBEACHNE KaYeCTBEHHOUW pEaKIiui Ha
cynbhaT-uOH W HAONIONEHUE IMpHU3HAaKa €€ MPOTeKaHWs, O3HAKOMJIEHHE C (PM3WYECKUMH CBOWCTBaMHU
a3oTa, ¢ochopa u ux coenrHEHUI (BO3MOKHO MCIOIH30BAHNE BUAEOMATEPHAIIOB), 00pa3IlaMi a30THBIX
n (ochopHBIX yHOOpeHWH, MoNMy4YeHne, coOMpaHue, paclo3HaBaHWE W HM3y4YeHHE CBOWCTB aMMHAaKa,
MIPOBEJICHIE KAa4eCTBEHHBIX PEaKIii Ha WOH aMMOHHUS W ¢ocdarT-MOH W U3ydeHHe MPHU3HAKOB WX
MPOTEKAHUsA, B3aUMOJCHCTBHE KOHIICHTPUPOBAHHONW Aa30THOM KHCIOTBI C Meapio  (BO3MOXKHO
WCTIONIb30BAaHME BHIEOMATEPHAJIOB), U3yUEHHE MOJENEH KPHCTAIMYECKUX PEHIETOK anMasa, rpadwura,
¢dyniepeHa, 03HAaKOMIIEHUE C TPOLIECCOM aJICOPOIMH PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHBOTa3a, MoJy4YeHue, coOupaHue, pacro3HaBaHHe W W3yUYEHHE CBOWCTB YTIIEKHUCIIOTO
rasza, MpoBCACHUC KAa4YCCTBCHHBIX peaKuHﬁ Ha Kap6OHaT U CUJIMKAT-UOHBI U M3YYCHUC IIPU3HAKOB HUX
MIpOTCKaHuA, O3HAaKOMJICHHEC C nponyKuHef/i CUJIMKATHOM IMPOMBIIIJIIECHHOCTH, peuicHue
OKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEMC «Baxxneimme HeMeTanIbl M UX COCAMHCHUS.

MeTaJJIbl M MX COETHHEHUSI

OOmast XapakTEepUCTUKA XMUMHUYECKHX SJIEMEHTOB — METAJJIOB Ha OCHOBAaHUM MX ITOJIOKCHUS B
[Tepuonuueckoit cucteme xumudeckux snemeHToB J[. M. MenneneeBa u crpoeHus atomoB. CTpoeHUE
MeTauioB. MeTaminyeckas CBSI3b M METAJUIMYECKash KPUCTAUIMYECKas PEHIETKa. DICKTPOXUMUUYECKUN
psAa HampsbkeHWH MetauioB. Du3nyecKkue W XUMHUYECKHE CBoWcTBa MeramuioB. OOmme crocoOb
rmosrydeHus: MetaiioB. [IoHsATHE 0 KOPPO3WH METAJUIOB, OCHOBHBIC CIIOCOOBI 3aIUTHI MX OT KOPPO3UH.
Crnagsl (cTajib, YyT'yH, TIOPATIOMUHUHN, OPOH3a) M X IPUMEHEHHE B OBITY U IPOMBITIIICHHOCTH.

Illenounsle Mertamnbl: nojiokeHue B llepuomnueckoil cuctemMe xumuueckux anemeHToB . .
MeHneneeBa, CTpOGHHE UX aTOMOB, HaxOXkJeHHE B Tpupone. Pusnueckrue 1 XMMUYECKHE CBOWCTBA (Ha
npumepe HaTpus U Kanust). OKCUIBI U THAPOKCUIBI HATpUS U Kanud. [I[puMeHeHne Men0uYHbIX METaIOB
W UX COEOUHEHUN.

[lenouHo3emMenbHbIle METAIBI MarHuid W Kanblui: mojoxkeHue B Ilepuoaumueckoil cucreme
xumudeckux aneMeHToB [I. . Menzaeneepa, cTpoeHHne UX aTOMOB, HaXxoxaAeHue B pupoae. dusnueckue
U XUMHYECKHE CBONCTBA MarHusi W Kalblus. BakHelInne COeAWHEHUs KalbIus (OKCHI, THIPOKCHU],
comu). JKECTKOCTh BOJIBI M CTIOCOOBI €€ YCTpaHEeHMs.

Amomunnii: nonoxenue B Ilepuoaudeckoil cucteme xumudeckux siemeHToB Jl. 1. Menaeneena,
CTpOGHHE aToMa, HaxoXaeHue B mpupone. Dm3mueckne W XUMHYECKHE CBOWCTBA AIFOMHHUA.
AmMdoTepHBIC CBOHCTBA OKCHIA F TUAPOKCHIA ATFOMUHHUS.

Kenezo: nmonoxenue B Ilepuomuueckoit cucreme xumudeckux snemeHToB Jl. M. Menpeneena,
CTpOCHHE aToMa, HaxoXJeHue B mpupoje. Puznyeckue W XUMHUYECKHE CBOWCTBa jkene3a. OKCHIBL,
ruapoxcussl 1 conn xenesa (1) n sxenesa (I11), ux cocras, cBoiicTBa 1 OTyYEHHE.

Xumuueckuil IKcnepumenm:

O3HaKOMIIEHHE ¢ 00pasllaMH METaJUIOB M CIUTABOB, MX (M3MYECKHMMH CBOWCTBAMH, H3Yy4CHUE
pe3yIbTaTOB KOPPO3WH METAUIOB (BO3MOXKHO HCIIOJIB30BAHHE BHACOMATEPHANIOB), OCOOCHHOCTEH
B3aMMOJCHUCTBUS OKCHAA KaJbI[US M HATPUS C BOJOW (BO3MOXKHO HCIOJIH30BAHHE BHEOMAaTEpHANIOB),
HCCIIEIOBAHNE CBOWCTB JKECTKOM BOABI, Mpolecca TOPEeHUs Keje3a B KHUCIopoJe (BO3MOXKHO
WCTIONIb30BaHME BHIEOMATEPHasoB), MPU3HAKOB MPOTEKAHUS KaUYECTBEHHBIX PEAKIMi HA WOHBI: MarHUs,
KaJIBIWSI, ATFOMUHUS, IUHKa, *kene3a (1) u xenesza (I11), memu (II), HabmromeHne w1 OMHMCAaHHE TTPOIIECCOB
OKpallMBaHWS TUIAMEHHM HMOHAMH HATpWs, Kaidumsd ¢ Kajdbluig (BO3MOXKHO  HCIOJH30BAHHE
BHJICOMATEPHATIOB), UCCIENOBaHNE aM(DOTEPHBIX CBOWCTB THAPOKCHIA AFOMUHMS W THAPOKCHIA ITHMHKA,
PEIICHUC SKCIICPUMCHTAJIBHBIX 3a1a4 110 TEME «BaxxHenmme MeTaaiabl ¥ UX COCAUHCHUS.

XuMHS 1 OKpY KaoLas cpeaa

BemecTBa u MaTepuranbl B IOBCEHEBHOMN KU3HU yesioBeKa. be3onacHoe HCoib30BaHNE BEIIECTB
Y XUMHUYECKHUX peakiui B ObITy. [lepBas moMoIs pyu XUMHYECKHX 0XKOTaxX U OTPaBICHUIX.

XUMHUECKOE 3arpsa3HEHUE OKpYXKAIoMIeH cpeapl (mpefeibHas JOMyCTUMAash KOHIICHTPAIIUS
BeriecTs, ganee — [1IK). Posb xumuu B perieH# 9K0JI0rHYECKUX TPOOIIEM.

Xumuueckuii sIxcnepumenm:
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M3y4eHne 00pa3IoB MaTepHalloB (CTEKJIO, CIUIaBbI METAJIIOB, TIOJMMEPHBIE MATEPHAITBI).

Mescnpeomemnuie cea3u

Peanuzarnust MeXIpeaMETHBIX CBSI3€l MpH U3yYeHUH XMMHH B 9 Kitacce OCYIIECTBISIETCS depes
WCTIONIb30BaHME KaK OOIINX €CTeCTBEHHO-HAYYHBIX TOHATHH, TaK W MOHITHHN, SBISIOMINXCS CUCTEMHBIMHU
JUTSL OTZIEBHBIX TTPEIMETOB ECTECTBEHHO-HAYYHOTO IIUKIIA.

OOmue ectecTBeHHO-HAy4YHBIE MOHSTHSA: HAydHBIH (PaKkT, THUMOTE3a, 3aKOH, TEOPHs, aHAJM3,
CUHTE3, KJIACCHU(HUKAINA, MePHOANIHOCTh, HaOIIOIEHNE, DKCIIEPUMEHT, MOCIHUPOBAHHE, HN3MEpPEHUE,
MOJIEJTb, SIBIICHHE, TAPHUKOBBIA AP PEKT, TEXHOIOTHS, MATePHATIBL.

®dusmuKa: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIMJ, U30TOIbI, PAAUOAKTUBHOCT,
MOJICKYJa, 3JICKTPUYESCKUIM 3apsj, MPOBOJHUKHU, TMOJYHIPOBOJHUKH, JUIIECKTPUKH, (HOTOIIIEMEHT,
BEIIECTBO, TeJNo, OOBEM, arperaTHoe COCTOSHHUE BEIECTBA, Tra3, pPacTBOP, PacTBOPHUMOCTD,
KpI/ICTaIIJ'II/I‘IeCKaH pCIHéTKa, CIIJIaBBbI, (I)I/I?:I/I‘-ICCKI/IC BCJIIMYMHBI, CJIWHHIIBI I/I3Mep€HI/IH, KOCMHUYECCKOC
MIPOCTPAHCTBO, TUIaHETHI, 3BE3/1bI, COJIHIIE.

Buonorusi:  ¢orocuHTe3, apixaHue, Ouocdepa, IKOCUCTEMa, MHUHEPAJbHBIE yIOOpEHUS,
MUKPO3JIEMEHTBI, MAKPOAJICMEHTHI, ITUTATEIILHBIC BEIICCTBRA.

l'eorpadus: atmocepa, ruapocdepa, MUHEpaNbl, TOPHBIC IMOPOABI, TOJE3HBIE HCKOIACMEIE,
TOIUIMBO, BOJHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA TPOI'PAMMBI IIO XUMHHU HA YPOBHE
OCHOBHOI'O OBHIETI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yabTaThl OCBOSHHUS IPOTPAMMBI OCHOBHOT'O OOIIIEro 00pa3oBaHUs JOCTUTAIOTCS B
XoA€ OOydYeHHs] XMMHHM B €AMHCTBE Y4eOHOH M BOCIMTATENBHOW NESITEIHHOCTH B COOTBETCTBHUH C
TPaAULMOHHBIMA  POCCUHCKUMH  COLMOKYJIBTYPHBIMH W JYXOBHO-HPABCTBEHHBIMHM ILIEHHOCTSIMH,
MPUHATHIME B OOIIECTBE MMPaBUIAMU M HOPMAaMH TIOBEICHUS U CIIOCOOCTBYIOT MPOILIECCaM CaMONIO3HAHMUS,
CaMOPa3BUTHS U COLMATIM3ALNHU 00yUYaIOMINXCA.

JIMuHOCTHBIE Pe3yJbTaThl OTPAKAIOT TOTOBHOCTH OOYHYAIOMIMXCS PYKOBOJCTBOBATHCS CHUCTEMOM
MO3UTUBHBIX ICHHOCTHBIX OPUEHTALIMH U PACLIMPEHHE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHCIIE B
4acTu:

1) naTprMOTHYECKOr0 BOCIIMTAHMS:

LEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJbTYPHOMY, HCTOPHYECKOMY H HAyYHOMY
HaCJIeANIO, TIOHUMAaHMs 3HAYEeHUS] XUMUUYECKON HAayKH B HU3HHM COBPEMEHHOI'0 OOIIecTBa, CIIOCOOHOCTH
BJaleTh JOCTOBEpHOW HH(GOpMalMed O TMepeNoBhIX JOCTIKEHHAX M OTKPBITHAX MHPOBOH H
OTEYECTBCHHOW XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOMCTBE MUpPa U 00IIECTBa;

2) rpakIaHCKOr0 BOCIIUTAHMA:

MPEICTABICHUS O COLMANBHBIX HOPMax M MPaBUIIaX MEKIMYHOCTHBIX OTHOIIECHUH B KOJUICKTHBE,
KOMMYHHMKAaTUBHOH  KOMIIETEHTHOCTH B  OOILECTBEHHO TMOJIE3HOH, Yy4eOHOMCCIIEAOBATENbCKOI,
TBOPYECKOW M IPYIUX BUAAX IEATEIBHOCTH, TOTOBHOCTH K Pa3sHOOOPA3HOW COBMECTHOH AEATENBbHOCTH
IIPY BBIOJIHEHUH Y4Y€OHBIX, IO3HABATEIbHBIX 331a4, BBIIOJIHEHHMH XUMHYECKUX 3KCIIEPUMEHTOB,
CO3/IaHMM Y4€OHBIX IPOEKTOB, CTPEMJICHUS K B3aMMOIIOHHMMAHHUIO M B3aUMOIIOMOIIM B IpoLEcce 3TOH
y4eOHOM [NesITeIbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE IOBEIECHHE M IOCTYNKH CBOMX TOBapuUINEH C
[IO3ULIMY HPABCTBEHHBIX U IPABOBBIX HOPM C Y4ETOM OCO3HAHMSI [IOCIEICTBUHN ITOCTYIIKOB,;

3) HEeHHOCTH HAYYHOI'0 NIO3HAHUSL:

MHPOBO33PCHUYCCKUE MPECACTABICHUA O BEIICCTBE U XUMHYECKOH p€akunu, COOTBETCTBYIOIIHE
COBPEMCHHOMY YPOBHIO Pa3BHUTUA HAYKH M COCTABJIAIOIINME OCHOBY JId MOHUMaHHA CYHIHOCTH HaquOﬁ
KapTuHbl MUpa, NPCACTABICHUA 06 OCHOBHBIX 3aKOHOMCPHOCTAX pPa3BUTUA HPHUPOJbI, B3aUMOCBA3AX
YeJloBeKa C MPUPOHON CpeIoi, O POIM XUMHUH B IO3HAHUHU 3THUX 3aKOHOMEPHOCTEH;

MO3HaBaTebHbIE MOTHBEI, HATIPaBJICHHBIC HA TIOJTy4YeHHE HOBBIX 3HAHHI MO0 XUMHUHU, HEOOXOIUMBIE
Uil OOBsICHEHHsT HaONI0JaeMbIX IIPOLIECCOB M SIBJICHWH, MO3HABATENbHOH, WH(POPMALUOHHOH H
YUTATEILCKONH KYJIBTYpBl, B TOM YHCIIE HAaBBIKOB CAMOCTOATENBbHOW pabOTHl ¢ Y4eOHBIMH TEKCTaMH,
CTIPaBOYHOH JUTEPATYPOil, JOCTYMHBIMU TEXHUYECKHMH CPEJICTBAMU HH(POPMALIMOHHBIX TEXHOJIOTHH;

WHTEpEC K OOYYEHHIO M IIO3HAHHWIO, JIIOOO3HATEIBHOCTh, TOTOBHOCTH M CHOCOOHOCTH K
camMo00pa30BaHUIO, TPOEKTHOH ¥ HCCIIENOBATEIbCKON JIEATENHbHOCTH, K OCO3HAaHHOMY BBIOOpY
HaTPaBJICHHOCTH U YPOBHS 00yUYCHHUS B TAJIbHEHIIIEM;

4) ¢popMupoBaHNs KyJIbTYPbI 310POBbS:

OCO3HaHMWEC LECHHOCTU XU3HH, OTBCTCTBCHHOI'O OTHOIICHHUA K CBOEMY 30POBbBIO, YCTAHOBKH Ha
3I0POBBI 00pa3 *H3HH, OCO3HAHHE TOCIEACTBHA M HEMPHATHE BPEAHBIX MPUBBIUEK (YIOTPEOICHUS
QJIKOTOJI5, HAPKOTHUKOB, KypeHHs1), HeOOXOAUMOCTH COOIIOACHUS PaBUII 0€30MaCHOCTH MPH 0OpareHUN
C XUMUYECKHMH BELIECTBAMH B OBITY U peaJIbHON JKU3HH;

5) Tpy10BOr0 BOCIIUTAHUS:

MHTEPEC K MPAKTUYECKOMY M3YUEHHIO MPodeccHii U TpyAa pasjIiuHoro poaa, yBaeHue K Tpyay U
pe3yabpTaTaM TPyAOBOM AESTENbHOCTH, B TOM YHCJIE Ha OCHOBE NMPUMEHEHHs NPEAMETHBIX 3HAHUH IO
XMMUHM, OCO3HAaHHBIA BBIOOD HMHIOMBHIAYANbHOW TPAGKTOPUH NPOJODKEHHS 00pa3oBaHHs C YYETOM
JUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH,
YCIEIIHOM NpPO(EeCCHOHATBHON JESTENbHOCTH W Pa3BUTHA HEOOXOAMMBIX YMEHHH, TOTOBHOCTb
alanTUPOBaThCs B IPO(eCcCHOHATILHOM cpene;

6) 3K0J10rHYeCKOr0 BOCIIUTAHUS:
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AKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIICHHE K TIPUPOJIe KaK UCTOYHUKY JKU3HU Ha 3emile, OCHOBE
e€ CyIecTBOBaHUWS, MMOHMMAaHUE IEHHOCTH 3I0OPOBOTO M 0€30MacHOro oOpasa >KW3HU, OTBETCTBEHHOE
OTHOIIIEHHE K COOCTBEHHOMY (DM3MUECKOMY U TICHXHYECKOMY 3/I0POBBIO, OCO3HAaHUE IIEHHOCTHU
coOMroieHnsl mpaBwil 0€30MacHOTO TMOBEACHHWA TpU paboTe C BEHmECTBAMH, a TaKKe B CHUTYaIlUsX,
YIpOKaroUIMX 310POBbIO U KU3HU JIFOJICH;

CHOCOOHOCTH TPUMEHSTHh 3HAHUS, TOJydaeMmble NMPH W3YYEHWH XUMHH, [UIS PEIIeHus 3amiad,
CBSI3aHHBIX C OKpY>Karolled NpUPOJHON Cpeloi, /Uil MOBBIIIEHUS YPOBHS SKOJIOTHYECKOW KYJbTYpHI,
OCO3HaHUS TJIO0AIBHOTO XapaKTepa 3KOJIOTHYECKHMX MpoOIieM W MyTeH HMX pPEemeHHs MOCPEICTBOM
MCTOAOB XHMHWH, SKOJIOTMYCCKOI'O MBIIJICHUA, YMCHHUSA PYKOBOJCTBOBATHCA UM B H03HaBaTeJ'IBHOI71,
KOMMYHUKATHBHON U COLIMATILHOM MPAKTHKE.

METANPEIMETHBIE PE3YJIBTATBI

B COCTaB€ MCTAIIPCAMETHBIX PE3YJIbTATOB  BBIACIAIOT 3HAYUMBIC  JIA (I)OpMHpOBaHI/ISI
MHUPOBO33pEHHS OOIICHAYYHbIE MOHATHS (3aKOH, TEOpHsl, MPUHIIUI, THIIOTe3a, QaKT, cUcTeMa, MpoIecc,
SKCIEPUMEHT W JPYroe.), KOTOPbIE HCIOJB3YIOTCS B €CTECTBCHHO-HAyUYHBIX YUCOHBIX MpEAMETax M
MO3BOJISIIOT Ha OCHOBE 3HAHWH M3 3THUX MPEAMETOB (JOPMUPOBATH MPEICTABICHNUE O LENTOCTHON HAYYHOU
KapTHHE MHUpa, W YHHBEpcajbHble YydeOHble JelcTBHS (TMO3HAaBaTElbHBIE, KOMMYHHKAaTHUBHBIE,
pEryIsITHBHBIE), KOTOpble OOECIeYnBalOT (OPMHUPOBAHWE TOTOBHOCTH K  CaMOCTOSATEILHOMY
IUTAHUPOBAHUIO M OCYILECTBICHUIO Y4€OHOH JIESTEIbHOCTH.

IHo3naBaTe/ibHbIE YHHBEPCAJIbHbIE Y4eOHbIE JeliCTBUSA

bBa3oBble jioruyeckue JelcTBUA:

YMC€HUSA HUCIIOJIb30BATH HpI/IéMBI JIOTUYCECKOTO MBINUJICHUA IIPU OCBOCHUH 3HAHM: PpacCKpbIBaTh
CMBICI XMUMHMYECKUX ITOHATHN (BI)IILGJ'DITI) HUX XApaKTCPHLIC TMPU3HAKH, YCTAHABJIMWBATHL B3aUMOCBA3b C
OPYTUMH TIOHSTHSMH), HCIOJB30BAaTh TMOHATUS Ui OOBSCHEHUS OTHENBHBIX (DaKTOB U SIBJICHHUH,
BBIOMpPATh OCHOBaHMS M KPUTEPHH IJIs1 KIacCH(PUKALUN XMMAYECKUX BEIIECTB U XMMHUYECKUX PEaKLUi,
yCTaHAaBIMBATh NPUYUHHO-CICIACTBEHHBIE CBS3M MEXKIY OOBEKTaMH H3YYCHUs, CTPOUTH JIOTUYECKHE
paccyxaeHus (MHIyKTUBHBIC, IEIyKTHBHBIC, 10 aHAJIOTHH), IEJIaTh BEIBOABI U 3aKITIOUCHHS;

yMEHHE TMPHUMEHSATh B MpoLEcce MO3HAHUS TOHATUS (MPEeIMETHBIE W METanpeAMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJICIH, MCIIOIb3YEeMbIe B XUMUH, TPE0OPA30BBIBATH IIMPOKO MTPUMEHSIEMBbIC
B XVIMHH MOJIENBHEIE MPENCTABICHUS — XUMHYECKUI 3HaK (CHMBOII dJIEMEHTa), XUMIUecKas popMyiia u
YpaBHEHHE XHMHYECKOW PEaKkIui — TMPHU pPEUIeHHH Y9eOHO-TIO3HABATEIbHBIX 33/1ad, C YYETOM ITHX
MOJEJIBHBIX IPEICTABICHUN BBIABIATh M XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKU H3Yy4aeMbIX
O0OBEKTOB — XWMHYECKHX BEMIECTB M XHMHYECKHX PEaKIHid, BBIABIATH OOIIHME 3aKOHOMEPHOCTH,
[IPUYMHHO-CIIEICTBEHHBIE CBSI3U U IPOTUBOPEUUS B U3YYaEMBIX IIPOLECCAX U SABJICHUSAX.

Ba3zoBble ucciieoBaTe bCKUE AeCTBUS:

YMEHHUE HUCIOJIb30BATh IOCTABJICHHBIE BOIPOCHI B KAaY€CTBE MHCTPYMEHTA ITO3HAHUS, a TAKXKE B
KadyeCTBE€ OCHOBBI IJIs1 q)OpMI/IpOBaHI/ISI TUIIOTE3bI TII0 IIPOBCPKE IMPABUIIBHOCTHU BBICKA3bIBACMbBIX
CYXKJICHU;

npuoOpeTeHne OMbiTa TO I[UIAHUPOBAHUIO, OpPraHW3allid W TPOBEJCHHI0 YUCHHYESCKHX
9KCIEPUMEHTOB, YMEHHE HaOMI0JaTh 3a XOIOM IMpOIecca, CaMOCTOSTEIbHO TPOTHO3UPOBATH €ro
pesymbTar, QopMmymHpoBaTh O0000OMmIEHHS ¥ BBIBOABI 1O pe3yibTaTaM NPOBEAEHHOTO OIIBITA,
HCCIIETIOBAHUSA, COCTABIIATh OTUYET O MPOJICITaHHON padoTe.

PaGora ¢ undopmanueii:

YMEHHUE BHIOMPATh, aHATM3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITHIO Pa3IMIHBIX BUIOB H HOopM
npeaACTaBJICHUSA, MMOJTYYa€MYIO U3 pa3HbIX HMCTOYHHUKOB (Haquo-nonynstHasI JaTeparypa XUMHUYCCKOIO
coJiep>KaHusl, CIIpaBOYHbBIE MmocoOusi, pecypchl MHTEpHETa), KpUTHUYECKH OIICHUBATH POTHBOPEUUBYIO U
HEIOCTOBEPHYIO MH(OPMAIIHIO;

yMEHHUE TPUMEHSTh pa3lIMuHbleé METOABI W 3alpochl MPH TOUCKE M 0TOOpe HHpOpMaluN U
COOTBCTCTBYIOIIUX JAaHHBIX, HGO6XOILI/IMI)IX JJIA  BBIITOJIHCHUA y‘Ie6HI)IX 1 IIO3HABATCJIBHBIX 3ajJa4
ONPENEeNEHHOTO THIA, NPUOOpETEHHWE OMbiTa B O0JAaCTH HCHONB30BaHHA HH(OPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTUM, OBJaJ€HUE KyJIbTYpOH aKTHBHOTO HCIIOJIBb30BAHUS Pa3NUYHBIX
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MOUCKOBBIX CHUCTEM, CAMOCTOSITEIIBHO BBIOMPATH ONTUMAIBHYIO (HOpMY MPEICTABICHUS WHPOPMAIUA U
WJUTIOCTPUPOBATL pellaeMble 3a/a4ud  HECIOKHBIMH CXEMaMHM, JUarpaMMaMH, APYrUMH (hopMamu
rpaduKu 1 ©X KOMOWHAITUSMU,

YMEHHE HCMONB30BaTh W aHAIWU3UPOBAaTh B IMpolecce Y4eOHOW U HUCCIEeOBATEILCKON
JeSITEIBHOCTH WH(POPMAITUIO O BIHSIHAU MPOMBIIIICHHOCTH, CEbCKOTO XO3SIMCTBA M TPAHCIOPTa Ha
COCTOSTHHE OKpY>Karolllel MpupoaHOUN Cpeibl.

KomMyHuKaTHBHBIE yHUBEpCAJIbHBIE YUeOHbIE IeliCTBHS:

YMEHHUS 3a/JaBaTh BONPOCH! (B XOJe auayiora M (WIM) TUCKYCCHH) TIO CYIIECTBY OOCYKIaeMOM
TEMBI, GOPMYITHPOBATH CBOM MPEIIONKECHUST OTHOCUTELHO BBIITOITHEHNUS IPEIIOKEHHOM 3a/1a4u;

YMEHUSI TPEACTABIATh TONTyYEHHBIE pPe3yJbTaThl MMO3HABATENLHOW IEATENLHOCTH B YCTHBIX WU
MUCBMEHHBIX TEKCTaX; JeNaTh IMPE3CHTAUI0 PE3yJbTaTOB BBITIOIHEHHUS XMMHUYECKOTO SKCIEPHUMEHTA
(y1abopaTtopHOro oOrmbITa, Ja00paTOpHON padOThl MO UCCIEAOBAHUIO CBOWCTB BEIIECTB, Y4eOHOTO
MIPOEKTA);

YMEHUS Y4eOHOTO COTPYAHHMYECTBA CO CBEPCTHHKAMH B COBMECTHOH II03HABATENbHOW U
HCCIIEI0BATENbCKON JEeSITEeNbHOCTH MPH PEUICHUH BO3HUKAIOIIMX MpoOJeM Ha OCHOBE y4yéTa OOIIMX
HHTEPECOB M COTJACOBaHMS TNO3UIMA (0OCYKIEHHs, OOMEH MHEHHMSMH, «MO3TOBBIE IITYPMBI»,
KOOpAWHALIMS COBMECTHBIX ACWUCTBHM, OINpelelicHHEe KPUTEPHEB IO OLEHKE KauecTBa BBHIMOJIHEHHOM
paboThI U IpyrHe).

PeryasiTuBHbIe yHHBepcaIbHbIE y4eOHbIe JelCTBUSL:

YMEHHE CaMOCTOSATENILHO OMNPENENATh IENH JACSTENbHOCTH, IUIAHHUPOBATh, OCYILIECTBISTD,
KOHTPOJIMPOBaTh M MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JAEATENBHOCTH, BBIOMpaTh Hambolee
3¢ (heKTUBHBIC CIIOCOOBI PEIlICHUS YYeOHBIX U MO3HABATENBHBIX 33724, CAMOCTOSTEILHO COCTABJISITh WU
KOPPEKTHPOBAaTh MPEIOKEHHBIH aIrOpUTM ACUCTBUN MPU BBHIOJHEHUH 33/aHUH ¢ yYETOM TMOITyUCHHS
HOBBIX 3HaHMU 00 H3ydaeMbIX OOBEKTaX — BEUIECTBAX M PEAKUUsIX, OLEHHBATH COOTBETCTBHUE
MOJTYYeHHOI'0 pe3ysbTaTa 3asBJICHHOW LEJIM, YMEHHE HCIOJb30BaTh W aHaJM3HPOBATh KOHTEKCTHI,
npeJiaraeMble B yCJIOBUH 3aJIaHUM.

MNMPEIMETHBIE PE3YJIBTATBI

B cocraBe npeMETHBIX PE3yNLTATOB MO0 OCBOCHHUIO 0053aTEILHOTO COCPIKAHMS, YCTAHOBICHHOTO
JAHHOW (enepanbHON paboueii MporpaMMOid, BBLICISIOT: OCBOCHHBIC 00YYAIOIUMHUCS HAYYHBIC 3HAHUS,
YMEHUS U CIIOCOOBI JCHCTBUH, CielU(rUecKre ISl MPEIMETHOW 00IacTH «XUMHUSI», BHIBI ACATEILHOCTH
MO TMOJYYCHUIO HOBOTO 3HAHWS, €r0 WHTEPIPETAUH, MPeoOpa3oBaHUI0 U MPUMEHEHHIO B Pa3IHYHBIX
Y4eOHBIX ¥ HOBBIX CHTYAIHSIX.

K xonmy oOy4yenust B 8 kiacce npeaMeTHBIE Pe3yJIbTaThl Ha 6230BOM YPOBHE JIOJKHBI OTPaXKaTh
C(OPMHPOBAHHOCTh Y O0YYAIOIINXCS YMEHHIA:

e PacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKUX MOHITHI: aTOM, MOJICKYJ1a, XHMUYECKUI 3JIEMEHT,
MPOCTOE BEIECTBO, CIIOKHOE BEHIECTBO, CMECh (OHOPOIHAS M HEOJAHOPO HAS), BAJIEHTHOCTb,
OTHOCHTENIbHAs aTOMHAasi M MOJICKYJISIpHAsi Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSPHAs
Macca, MaccoBasl JIOJII XMMHUYECKOTO 3JIEMEHTa B COCIMHEHHH, MOJSPHBIH O00BEM, OKCHI,
KHCJIOTa, OCHOBaHHE, COIb, AIIEKTPOOTPUIATENFHOCTh, CTEIEHb OKHCIICHUS, XHUMHYeCKas
peakius, Kiaccu(UKalMs pPeakivid: peakiMd COCTUHEHUS, PEaKIMH pa3ioKEHUs, Peakiun
3aMEIICHHS, peakmuu OOMeHa, DK30- W DSHIOTEPMUYCCKHE pPEaKIud, TeIIoBoi dhdexT
peakiuu, Sapo aToMa, JJISKTPOHHBIA CIIOW aroma, aTOMHas OpOHUTalb, pPajJnyc aTroma,
XMMHUYECKasi CBS3b, MOJIIPHAS W HETOJISIPHAsI KOBAJICHTHAS CBSI3b, NOHHAS CBS3b, HOH, KATHOH,
AHHMOH, PACTBOP, MacCOBas JIOJIS BEllleCTBa (MPOIICHTHAS KOHIIEHTPAIHS) B PACTBOPE;

e  HWJUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHYECKHUX TMOHSATHH M MPUMEHSATH STH TOHSITHS
MIPY OMTUCAHUH BEIIECTB U MX MPEBPAIICHHIA;

e  HCIOJB30BaTh XUMHYECKYIO CHMBOJHKY IUIsl COCTaBlieHHs (JOPMYN BEIIECTB W YypaBHEHHI
XUMUYECKUX PEaKIIMi;

e ONpEAETATH BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHHSAX, CTETICHb OKUCICHHS
SJIEMEHTOB B OMHApPHBIX COEIMHECHUSIX, MPUHAJICKHOCTh BEUIECTB K ONpEAEIEHHOMY Kilaccy
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coeqMHEeHNH 1o (QopMynaaM, BHI XHMHUYECKOM CBs3M (KOBaJeHTHas M HWOHHAas) B
HEOPraHMYECKUX COCTUHEHHSIX;

packpeiBaTh cMbicn Ilepmoguueckoro 3akona JI. M. MengeneeBa: JEeMOHCTpUPOBAThH
MOHUMAaHHe NEPHUOANYECKOHN 3aBUCUMOCTH CBOMCTB XMMHUYECKUX 3IEMEHTOB OT UX MOJO0XKEHUS
B Ilepmoguueckoil cucteme, 3aKOHOB COXPAHEHHS MAacChl BEILECTB, IOCTOSHCTBA COCTaBa,
aTOMHO-MOJICKYJISIPHOT'O YUEHUS, 3aKOHa ABOTazipo;

ONKCHIBaTh U XapakTepu3oBaTh TabauuHyro (opmy Ilepuonndeckoil cUCTEMbl XUMHUYECKHX
3JIEMEHTOB: Pa3NN4aTh MOHITHS «TJaBHAS moAarpynma (A-Tpymmna)» W «Ho0oYHasi MOATrpyIIna
(b-rpynma)», manbsle U OONBIINE TEPUOIBI, COOTHOCHUTh O0OO3HAYEHMSA, KOTOPBIE UMEIOTCS B
tabmune «llepuonuueckas cuctema xumudeckux oanemeHToB J[. WM. Menneneesa» ¢
YHCIOBBIMU XapaKTEPUCTHKAMM CTPOEHHSI aTOMOB XMMHYECKHMX 3JIEMEHTOB (COCTaB W 3apsil
saapa, o0lIee YHUCIIO ANEKTPOHOB U PACIPEAETICHUE HX IO JIEKTPOHHBIM CIIOSIM);
KJIacCU(UIMPOBATh XUMUYECKUE IIEMEHTHI, HEOPIraHUYECKUE BEIIECTBA, XHMUYECKUE PEaKInn
(MO YMCITy ¥ COCTaBY YYaCTBYIOIIMX B PEAKIIUU BEIIECTB, 110 TEIIOBOMY 3P EKTY);
XapakTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOIMCTBA BELIECTB PA3IMYHBIX KIIACCOB,
MOATBEp)KJasi ONHMCAaHUWE TpPUMEpaMH  MOJIEKYJAPHBIX  YPaBHEHH  COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIIHI;

MIPOrHO3HPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTM OT HX KAuECTBEHHOIO COCTaBa,
BO3MOXXHOCTHU MPOTEKAHHUS XUMHUECKUX MPEBPAILCHUN B PA3IMYHbIX YCIOBHSX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MacChl BELIECTB, MAacCCOBYIO JIOJIIO
XMMHYECKOTO dJIeMEHTa MO (HOpMysie COCTUHEHHS, MAacCCOBYIO JIOJIO BEIECTBA B PAacTBOPE,
IPOBOJUTB PACUETHI 10 YPABHEHUIO XUMUYECKOMN PEAKILIUU;

MPUMEHATH OCHOBHBIE OIEpallud MBICIUTENBHON JAEATEIbHOCTH — aHalu3 M CHHTE3,
cpaBHeHHE, 0000IIeHHe, CHCTEeMaTH3aluio, KiIacCU(UKAIHMIO, BBISBICHUE MPUYMHHO-
CJIEJICTBEHHBIX CBSI3eéH — M H3Y4YEHUS CBOMCTB BEIIECTB M XHUMHYECKHX pPEaKIUM,
€CTECTBCHHO-HAYYHBIE METOABI TO3HAHHWS — HAOJIOAEHUE, H3MEpEeHHe, MOJEIMPOBaHNUE,
9KCHEPUMEHT (PEaIbHBIA 1 MBICTICHHBIH);

CJIeZI0BaTh MIPAaBUIaM MOJNB30BaHMS XUMHUUECKONW OCYON 1 J1a00paToOpHBIM 000pyI0BaHUEM, a
TaKkKe MpaBUjiaM oOOpalleHHs C BEIIECTBAMH B COOTBETCTBHM C HMHCTPYKUUSAMH IIO
BBIIIOJIHEHUIO  JTAOOPAaTOPHBIX ~XMMHUYECKUX OIBITOB IO TMOJNYYEHHIO M COOMPaHHUIO
razoo0pa3HbIX BEMIECTB (BOAOpOJAa ¥  KHCJIOPOIa), IPHUTOTOBIICHHIO PAacTBOPOB C
OnpeeiEHHOM MaccoBOM Jl0jie pPacTBOPEHHOTO BENIECTBA, IUIAHUPOBATh M IMPOBOJAUTH
XMMUYECKUE DKCIIEPUMEHTHI [0 PAclO3HABAHUIO PACTBOPOB ILIEIOUYEH M KUCIOT C ITOMOILBIO
WHJIMKATOPOB (JakMyc, GeHOoN(TaICHH, METUIOPAHK H APYTHE).

K konmy oOydenust B 9 kjacce mpeaMeTHbIE pe3yabTaThl Ha 6a30BOM YPOBHE JTOJIKHBI OTPaXaTh
Cc(OPMHPOBAHHOCTh Y O0YJAIOIINXCS YMEHHIA:

pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHITUI: XUMUYECKUN 3JIEMEHT, aTOM, MOJIEKYJIa,
HWOH, KaTHOH, aHWOH, IPOCTOE  BEIUECTBO, CJIOXKHOE  BEILECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULIATENIBHOCTh, CTENEHb OKUCIEHHUS, XMMHUYECKas peaklus, XMMHYECKas CBS3b,
TEII0BOH 3(h(peKT peakiuu, MOIIb, MOJISIPHEIN 00BEM, PACTBOP, SIEKTPOIUTHI, HEIJIEKTPOIHUTHL,
DIEKTPOIUTHICCKAS IUCCOIMAIINS, PEaKIUd HOHHOTO OOMEHA, KaTajau3aTop, XUMHYECKOe
paBHOBecHe, OOpaTHMbIE W HEOOpPATHMBIC pEaKIWH, OKHCIHTEIHLHO-BOCCTAHOBHUTEIHHBIC
peaKkiyu, OKHUCIWUTENb, BOCCTAHOBUTENb, OKHUCIEHHE W BOCCTAHOBJIIEHUE, aJIOTPOIUS,
aM(pOTEepPHOCTh, XUMUYECKasl CBI3b (KOBAJICHTHAS, MOHHAS, META/UINYECKasl), KPUCTAJUTMYESCKAs
pelérka, KOppo3usi METAIJIOB, CIUIaBbl, CKOPOCTh XWUMHYECKOM peakluu, MpeaeIbHO
nonyctuMas konueHntpauus [1JIK BeiecTsa;

WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHUYECKUX MMOHATHUA U NPUMEHATH 3TH MOHATHSA
MpY ONMCAaHUM BEUIECTB U UX MIPEBPALCHU;

KCIOJIb30BaTh XUMHUUYECKYI0 CHMBOJIMKY JJIsi COCTAaBJICHUS ()OPMYJ BEINECTB M ypaBHEHUI
XMMHUUYECKUX PEaKLINil;
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OTIpEIeNIATh BaJICHTHOCTh W CTENEHb OKHCICHHS XWMHYECKHX JJIEMEHTOB B COCIUHEHHSX
Pa3IMYHOTO COCTaBa, MPHHAIEKHOCTh BEIIECTB K OINpPENeIEHHOMY KJIAacCy COSIMHEHUH IO
¢dbopMynam, BHJ XUMHYECKOW CBSA3M (KOBaJeHTHAas, WOHHAs, MeTajulnyeckas) B
HEOPTaHWYECKNX COEAMHEHUSX, 3apsl MOHA 10 XUMHYECKOH (opMyle, xapakTep Cpelsl B
BOJHBIX PAacTBOpaX HEOPraHWYECKHX COSAMHEHWH, THUN KPHUCTANIMYECKOH peméTKn
KOHKPETHOTO BEIECTBA;

packpbiBaTh cMbIca Ilepuoanueckoro 3akona JI. M. MeHaeneeBa M JIEMOHCTPUPOBATH €T0
MOHUMAaHHWE: ONHCHIBATh W XapakTepu3oBaTh Tabmuunyio (opmy [leproamyeckoil cucTeMbl
XMMHUYECKUX JIEMEHTOB: Pa3lINyuaTh MOHITHS «TJIaBHAS MOATrpynna (A-Tpymma)y U «1o0ovHas
noarpynna (b-rpynma)y, maneie W OosblIHe TEPUOABI, COOTHOCHTH 0003HAYEHHUs, KOTOPBIE
UMEIOTCSI B MEPUOJUYECKON TabMHIe, ¢ YUCIOBBIMH XapaKTEPUCTHKAMH CTPOCHUS aTOMOB
XMMHUYECKUX DJIEMEHTOB (COCTaB U 3aps/ sIpa, 00lee YHCII0 JEKTPOHOB U paclpee]IeHue uxX
MO DJCKTPOHHBIM CIJIOSIM), OOBACHATH OOIME 3aKOHOMEPHOCTH B M3MCHEHHH CBOWCTB
SIIEMEHTOB M MX COCAMHEHH B MpelesaX MajlbIX MEPUOJOB M TIIaBHBIX HMOATPYMI C YU4ETOM
CTPOCHUS UX aTOMOB;

KJIacCU(UIMPOBATH XUMUYECKUE SIEMEHTHI, HEOPIraHUYECKUE BELIECTBA, XUMUYECKUE PEaKLIUU
(Mo 4HMcay W COCTaBy Y4YacTBYIOIIMX B PEaKIHUM BELIECTB, MO TEIJIOBOMY 3(QeKTy, Mo
W3MEHEHUIO CTEIICHEH OKUCICHHUS XUMUUECKUX 3JIEMEHTOB);

XapaKTepHu30BaTh (OMHUCHIBATH) OOIIME W crenu(uIecKre XUMHUYECKHUE CBOHCTBA MPOCTHIX U
CJIOXHBIX BEIIECTB, TOATBEPKAas ONMCAHWE MpPUMEPAMH MOJICKYJSIPHBIX W HWOHHBIX
YPaBHEHUM COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLIUN;

COCTaBJIATh YPaBHEHUS 3JEKTPOJIUTHUECKON AMCCOLMALIMU KUCIIOT, IIEJI04Yel U coieH, TIOTHbIe
W COKpaméHHbIE YpaBHEHUS pPEaKkUWil HMOHHOTO OOMEHa, YypaBHEHHUS  peaKIHi,
MOATBEPKIAIOIINX CYIIECTBOBAaHME TI'€HETHYECKOW CBSA3M MEXKAY BEIIECTBAMH Pa3IHUYHBIX
KJIACCOB;

pacKpelBaTh  CYIIHOCTb  OKHCJIHTENIBHO-BOCCTAHOBUTENBHBIX  PEAKUUH  IOCPEACTBOM
COCTaBJICHHS JIEKTPOHHOTO OajlaHca STHX PeaKLyid;

MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHCUMOCTH OT WX CTPOCHHUS, BO3MOXKHOCTHU
MPOTEKAHUS XUMUIECKHUX TIPEBPAIECHUN B PA3INIHBIX yCIOBHSIX;

BEIYHCISITh OTHOCHTENBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MacCOBYIO OO
XIMHYECKOTO DJIEMEHTa M0 (OpMyJie COEAMHEHHS, MAacCOBYIO OO BEIIeCTBA B PacTBOpE,
MPOBOJIUTH PACUYETHI 1T0 YPABHEHUIO XUMUYECKON PEAKIINN;

c00ITI0TaTh TIPaBHJIA MTOTH30BAHUS XUMHUYICCKOM MTOCYI0M U JabopaTOpHEIM 000pYAOBaHHUEM, a
TaKke MpaBmiia 00OpalieHus C BEIIECTBAMH B COOTBETCTBUH C MHCTPYKIIMSIMU T10 BBITIOJTHEHUIO
1a60PaTOPHBIX XUMUYECKHX OIBITOB IO MOJYYEHHI0 U COOMPAaHHIO Ta3000pa3HBIX BEIIECTB
(aMMMaKa M yTJIEKHCIIOTO Ta3a);

MPOBOANUTH PEaKINH, TOATBEP)KIAIONINEe KAueCTBEHHBI COCTAaB pa3jM4YHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOPHI-, OpOMUA-, HOIUA-, KapOoHaT-, Qocdar-, CHINKAT-,
cynabdar-, TUAPOKCHI-UOHBI, KATHOHBI aMMOHHS H HMOHBl HM3YYEHHBIX METaIJIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPraHUIECKHX BEIIECTB;

MPUMEHATH OCHOBHBIE OIEpPAllid MBICIUTENBHON JEATeIbHOCTH — aHalli3 W CHHTE3,
cpaBHEHHE, 0000IIEHNE, CHCTEMATHU3aIINIO, BRISIBIIEHIE TPHYNHHO-CIIEICTBEHHBIX CBS3EH — I
W3yUYCHHs] CBOWCTB BEIIECTB U XUMHUECKUX PEaKIHii, €CTECTBEHHO-HAYYHBIE METO/IbI IIO3HAHUS
— HaOIr0/IeHNe, N3MEpPEHHE, MOJIETUPOBAaHNE, SKCTIEPUMEHT (PeabHBIA U MBICIICHHBIN ).
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TEMATHUYECKOE IINTAHUPOBAHMUE

8 KJIACC
KoandecTBo yacoB
Ne HaumeHnoBaHue pasiesioB u TeM DJIeKTPOHHBIE (I (POBBIE)
KoHnTpoabHbie IIpakTuyeckue
n/m NPOrpaMMbl Bcero o0pa3oBaTe/bHBIC Pecypchl
padoTHhI padoThI
Paznen 1. llepBonayanbHble XUMUYECKUE OHATHUS
Xumus — BakHas 00J1acTh
1.1 €CTECTBO3HAHHUS U MPAKTHUCCKOH 5 2 buGmorexa HOK
’ P https:/m.edsoo.ru/7f41837¢
NIeSITENLHOCTH YEJIOBEKA
butnuoreka IIOK
1.2 BemecTBa 1 XuMHYECKHE peaKIIH 15 1
B peaxtt https://m.edsoo.ru/7f41837¢
HWroro no paznery 20
Pa3jnen 2. BaxkHelimue npeacTaBuTeId HEOPraHUYeCKHX BellleCTB
Bubaunorexka [JOK
2.1 Bosayx. Kucnopoa. ITousitue 06 okcugax 6
Y POt a https://m.edsoo.ru/7f41837¢
bubnuoreka [TOK
2.2 Bonopon. Ilorarue o Kuciiorax u cojsgx 8 1
AOPOL https://m.edsoo.ru/7f41837¢
23 Bona. PactBopsl. [TonsTue 00 5 | 1 Bubnmorexa [JOK
’ OCHOBaHUAX https://m.edsoo.ru/7f41837¢
24 OcCHOBHBIE KJIacChl HEOPTaHUIECKUX 1 1 1 Bubmorexa IIOK
’ COEIMHEHUIT https://m.edsoo.ru/7f41837¢
Hroro no paznery 30

Pasnen 3. llepuoauyeckuii 3akon u lepunoauyeckas cucrema xumudeckux 3jeMmenToB /[I. U. MengesneeBa. CTpoeHue aToM0B. XMMHYeCKas CBSI3b.
OKHCINTEIbHO-BOCCTAHOBUTEJIbHbIE PeaKIuU

Ilepuonuueckuii 3axkon u Ilepuoanueckas
Bbubnuorexa I[JOK

3.1 cHCcTEMA eckux snemenToB /I, U. 7
MCTEMa XHMUUCCKUX 3IEMEHTOB /] https://m.edsoo.ru/7f41837¢

MengeneeBa. CTpoeHue aroma

39 Xumuueckas cBs3b. OKUCITUTEIIBHO- 3 ) bubnumoreka [JOK
’ BOCCTaHOBUTEJIbHBIE PEAKIIUUA https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 15 bubmmorexa HOK

https://m.edsoo.ru/7f41837¢
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butnuoreka ITOK

PesepBHOe Bpems 3 https://m.edsoo.ru/7f41837¢

OBIIEE KOJIMYECTBO YACOB I10

5
[MPOTPAMME 68 .
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9 KJIACC

KoanyecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHnoBaHue pa3jeioB H TeM (nudpossie)
KonrtposabHbie IIpakTnyeckune
n/m MPOrpaMMbI Bcero o0pa3oBaTe/bHBIEC
padoThI padoTsl
pecypchl
Pasnen 1. BemecTBo U XuMHuyecKHne peakuum
11 [ToBTOpenue u yriryOieHne 3HaHUH 5 | Bubmmorexa [IOK
' OCHOBHBIX pa3/iesioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 Bubmmorexa [IOK
' peaxiuit https://m.edsoo.ru/7f41a636
13 ONeKTpoIUTHYECKast JUCCOLUALIHS. 3 1 | bubnuorexa [JOK
' XUMHYECKUE PEAKLIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro mo pazueny 17
Pasnen 2. HemeTrasibl U X COeIMHEHUS
21 OO6mas xapakTepruCTHKa XUMUIECKIX 4 | Bubmmoreka [IOK
' anemeHToB VIIA-rpynmsl. ['anoresst https://m.edsoo.ru/7f41a636
OO0mast XxapaKTepUCTHKA XUMHUIECKAX
2.2 anemeHToB VIA-rpynnel. Cepa u eé 6 bubmmorexa OK
’ Py P https://m.edsoo.ru/7f41a636
COCIIITHEHUS
OO01ast XapaKTePUCTHKA XUMUIECKUX
2.3 37eMeHTOB V A-rpyrmisl. A30T, pochop 1 ux 7 1 bubmorexa [IOK
' PYIHIbL. A3OT, P https://m.edsoo.ru/7f412636
COCIIITHEHUS
OO0mast XxapaKTepPUCTHKA XUMHUIECKUAX
2.4 anemMeHToB [VA kL. YTIEepoa 1 8 1 2 bubmmorexa LIOK
' N Py ) POl https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCIMHCHUS
Hroro no pazneny 25
Pazjaen 3. MeTa/uibl M MX COeJUHEHUS
Bbubnnorexa [JOK
3.1 OO1ume cBOWCTBA METAILIO 4
HHE CBONCTES METAILIOn https://m.edsoo.ru/7f41a636
Bbutnnorexa [JOK
32 Baxneiimme meta COEIIIHE 16 1 2
RHEHIIHE METQILIR I X COCMMHEHI https://m.edsoo.ru/7f412636
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Hroro no pazneny

Paznen 4. Xumusi 4 oKpy:Kamouas cpeaa

20

4.1 BerectBa u Matepuaibl B )KM3HH YeJIOBEKa 3 buGmuorexa 0K
' B P https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHMUE

8 KJIACC
KoaunuecTrBo yacos DJIeKTPOHHbIE
Ne JlaTta nudpoBbie
Tema ypoka KouTtpoabHbie IIpakTHyeckue op
n/n Bcero H3YUYEeHUs o0pa3oBaTejibHbIE
padoTsl padoTsl
pecypchbl

| [Ipeamer xumuu. Posib XUMUU B KU3HU | Bbubnuoreka [IOK
yejoBeka. Tela U Bemecrsa https://m.edsoo.ru/ff0d210¢c

2 IlonsaTue o MeTo1aX MO3HAHMUS B XUMHUU 1 bubmorexa HOK

A https://m.edsoo.ru/ff0d227e
[Mpaktnyeckas pabora Ne 1 «I[IpaBuna paboTst
3 B JIa0OpaTOpUU U IPUEMEI OOPALLEHUS C 1 buGnorexa IIOK
paTop P P https://m.edsoo.ru/ff0d23dc
nmabopaTOpHEIM 000pyJOBaHUEM)

4 Yucteie BemecTBa U cMecH. CrmocoObl | bubamnorexa [JOK
pazneneHus cmecei https://m.edsoo.ru/ff0d26ca
[IpaxTrnueckas pabora Ne 2 «Paznenenue

5 cMecel (Ha IpuMepe OYMCTKH TOBapEHHOI 1 brbmmorera LIOK

puMep p https://m.edsoo.ru/f0d28¢8
COJIN)»
bubanorexa [TOK
6 A 1
TOMBI H MOJICKY BT https://m.edsoo.ru/ff0d2a6¢c

7 XUMUYIECKUE dTIEMEHTHI. 3HAKH (CIMBOJIBI) | bubamorexa [TOK
XUMHUYECKHUX IJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocThie U CI10KHBIEC BEIIECTBA 1 buGmorexa IIOK

P = https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJICKYJISIPHOE YICHHUE 1 buGnuorexa LIOK

yap i https://m.edsoo.ru/ff0d2d50
3aK0H IIOCTOSHCTBA COCTaBa BEILIECTB.

10 Xumunueckas popmyia. BaneHTHOCTS aTOMOB 1 bubmmorexa LOK

pMyJIa. https:/m.edsoo.ru/ff0d2eac
XMMHYECKHX DJIEMEHTOB

1 OTHOCHUTEIbHAS aTOMHAs Macca. | Bbubamorexa [TOK
OTHOCHTEIbHAS MOJIEKYJIIpHas Macca https://m.edsoo.ru/ff0d323c

12 MaccoBas 10151 XUMHYECKOTO 3JIEMEHTA B | bubaunorexa [IOK

COEIMHEHNN

https://m.edsoo.ru/ff0d350c
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13 KonnuecTto Bemectsa. Monb. MossipHast Bubnuorexa [TOK
macca https:/m.edsoo.ru/ff0d5230
14 ®dusznueckue 1 XUMUYECKUE SBJICHUS. bubamorexa [TOK
Xumuyeckas peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky U yciaoBUsI IPOTEKAHUS XUMUYECKUX Bubmmorexa [TOK
peaxui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpPaHEHUs] MaCChI BEILIECTB. Bubnmnorexa [JOK
XUMUUECKUE YpaBHEHHUS https://m.edsoo.ru/ff0d3b88
17 BrIuncieHus KoJU4ecTBa, MAaCChl BEIIECTBA 110 bubanorexka [JOK
YPaBHEHUSIM XMMHUYECKUX pEaKLUi https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMHIECKUX peakiui
18 (coe I/Iqu)HI/IH A3JI0KEHHMS 3a1\Iie eHMsI Bubmorexa [TOK
A P ’ B ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
19 M. B. JIoMOHOCOB — y4EHBIN-3HIUKIONEIUCT. Bubmmorexa [TOK
O0600111eHNE U CUCTEMATH3ALNS 3HAHUHA https://m.edsoo.ru/ff0d40c4
20 Konrponbnas pabora Nel o Teme «BemectBa Bbubnmnorexa [JOK
U XUMHUYECKHUE PEaAKLUID) https://m.edsoo.ru/ff0d4290
Boznyx — cmech razos. Coctas Bo3myxa.
21 Kucnopo 9JIEMEHT U IPOCTOE BEUIECTBO bubmmorexa [IOK
PO P HHECTBO. https://m.edsoo.ru/f0d448e
O30H
duznveckre U XUMHUYECKHUEe CBOMCTBA
22 KHCJIOpoAa (peakLy OKUCIICHHUS, TOPEHHE) Bubmorexa [1OK
poAia (peakdl - TP ' https://m.edsoo.ru/ff0d4614
[NonsTue 00 okcugax
CriocoObI TOTy4IeHNST KUCIIOpOIa B
23 mabopaTopuu M MPOMBIIIICHHOCTH bubmmotexa IOK
paTop p ’ https://m.edsoo.ru/ff0d497a
[Ipumenenue kucaopoaa
TenmoBoii >PphexT XUMHISCKON pEeaKInH,
24 MOHSATHE O Tci)(bMOXI/IMI/I‘-IeCKOM paBHeHI/II/I bubmmotexa OK
P P ’ https://m.edsoo.ru/fR0d4790
9K30- ¥ SHJOTEPMHUUECKUX PEaKIIUIX
TormnmBo (HEPTH, yTOIb U METaH).
25 3arps3HeHNe BO3/1yXa, CIIOCOOBI €T0 bubmmorexa [TOK
P Ayxa, https:/m.edsoo.ru/ff0d4c4a
MIPeI0TBPALICHUS
26 IIpaktuaeckas padora Ne 3 o Teme bubamorexa [TOK
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«ITony4yenue u coOupanue KUCIOPOaa,
U3yYCHHUE €r0 CBONCTBY»

https://m.edsoo.ru/ff0d4ae2

27 Bonopoa — 31eMeHT U IpoCToe BEIIECTBO. Bbubnmnorexa [JOK
Haxoxnenue B npupoze https://m.edsoo.ru/ff0d4dd0
73 ®duznyeckre U XMMUUYECKHUE CBOICTBA Bubmmorexa [TOK
BoJiopoja. [IpumeHenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
Bubmmorexa [IOK
29 II
OHATHE O KHCIIOTAX H COTAX https://m.edsoo.ru/ff0d50d2
30 Cnoco0bI oTy4eHHs BOJ0pO/ia B Bubnmnorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[paktuyeckas pabora Ne 4 o reme
31 «ITony4yenue u coOupaHue BOIOPOIA bubmorexa [IOK
y op sopoaa, hitps://m.edsoo.ru/f0d4f42
H3yYEHHE €T0 CBOMCTBY»
. Bubmmorexa [TOK
2 M i . A
3 OJIIPHBIA 00BEM Ta30B. 3aKOH ABOTaipo https://m.edsoo.ru/fl0d542¢
Beruuciienust 00bEMa, KOTUYSCTBA BEIIECTBA
33 rasa Ilo ero H3BECTHOMY KOJIMYECTBY BEUICCTBA bubmorexa [IOK
. y ¥ Betl https://m.edsoo.ru/ff0d55a0
WM 00BEMY
Brrancienus 00EMOB Ta30B TI0 YpaBHEHUIO
34 €aKIIMH Ha OCHOBE 3aKOHA 00bEMHBIX bubmorexa [IOK
peaidii Ha hitps://m.edsoo.ru/fl0d5708
OTHONICHWI Ta30B
35 Ou3nyecKre U XUMHUUYECKUE CBOMCTBA BOJIBI bubmmorexa OK
A https://m.edsoo.ru/ff0d587a
bubaunorexa [IOK
36 CocraB ocHoBaHuil. [ToHsATHE 00 MHIUKATOPAX
o P https://m.edsoo.ru/ff0d59e2
Bopma kak pactBopurenb. HackieHHbIE U
37 HEHAaCBIIIEHHbIE pacTBOpbl. MaccoBas 101 bubmmorexa [IOK
B P PP A https://m.edsoo.ru/ff0d5b40
BEII[ECTBA B PACTBOPE
[Ipaktrdeckas paborta Ne 5 mo Teme
38 «[IpuroToByieHrEe pacTBOPOB C OMPEIETEHHOMN bubmorexa [IOK
P . . P p bedt https://m.edsoo.ru/ff0d5eba
MacCOBOM J0Jell paCTBOPEHHOTO BEIIECTBAY
39 Konrponbnas pabora Ne2 o teme «Kucnopon. Bbubnuorexa [JOK
Bonopox. Boga» https://m.edsoo.ru/ff0d6342
40 OKCHIBL: cOCTaB, KIaccu(puKanus, Bubnuorexa ITOK
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HOMEHKJIaTypa

HonyquI/Ie M XUMHYICCKUEC CBOMCTBA

https://m.edsoo.ru/ff0d664e

bubaunoreka [JOK

41 KHUCIIOTHBIX, OCHOBHBIX U aM(POTEPHBIX
(otep https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHOBaHUS: COCTaB, KJIacCHpHKanus, Bubmmorexa [TOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [HonydyeHnue u XuMHu4Yeckue CBOMCTBA Bubnmnorexa [JOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
m Kucnotsr: cocras, kinaccuduxars, bubanorexka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 ITonyueHnne u XMMUYECKHUE CBOMCTBA KUCIIOT bubnmorexa [IOK
¥4 https://m.edsoo.ru/ff0dfee2
46 Comnu (cpeqHKe): HOMCHKIIATYPA, CIIOCOOBI Bubmmorexa [IOK
MOJy4EeHHUs, XUMUUYECKHE CBOWCTBA https://m.edsoo.ru/00ad9474
[Ipaxtrueckas padora Ne 6. Pemenne
47 AKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe Bubmmorexa [IOK
«OCHOBHBIE KJIACCHI HEOPTAHMYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIT»
48 I'eneTnueckas cBsI3b MEXKY KjaccaMu Bubmmorexa [IOK
HEOPTaHUYECKUX COETUHEHUN https://m.edsoo.ru/00ad9a50
Bbubnnorexa [IOK
49 O0001IeHHE ¥ CUCTEMAaTH3AIHs 3HAHUIA
H H https://m.edsoo.ru/00ad9cb2
50 KonTponpHast padota Ne3 mo Teme "OCHOBHBIE Bubmmorexa IIOK
KJIACCHI HEOPTAHMYECKUX COSTMHECHUH" https://m.edsoo.ru/00ad9ela
[epBbIc MONMBITKH KIacCUPUKAIIH
51 XUMUYECKHX AieMeHTOB. [loHsTHE O Tpymnmax bubmorexa HOK
’ 14 https://m.edsoo.ru/00ad9ffa
CXOJIHBIX 3JIECMCHTOB
[lepuoauueckuii 3axon u [lepuoanueckas
bubaunorexa [TOK
52 cHCTeMa XUMHYeCKuX 31eMeHToB JI. U.
https://m.edsoo.ru/00ada52¢c
Menneneesa
53 ITepuonsr TITTBI, 110 TG bubmorexa HOK
PHOJPL, TPYIUIEL, HOATPY https://m.edsoo.ru/00ada52¢
bubaunorexa [TOK
54 Crpoenue atomoB. CocTaB aTOMHBIX J€Ep. 1

https://m.edsoo.ru/00ada342
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M3oTonsl

CTpOGHI/IC DJICKTPOHHBIX 000J104eK aTOMOB

bubaunoreka [JOK
55 ITL 7 ..
anemeHnToB [lepuonuyeckoit cuctemsr [ hitps://m.cdsoo.ru/00ada6be
MeHngeneeBa
XapakTepucTUKa XMMHUYECKOTO 3JIEMEHTA 110
N bubnuorexa [IOK
56 ero nonoxxeHuro B [lepunonnueckoii cucreme /.
https://m.edsoo.ru/00ada824
W. Menpneneena
3nauenue [lepuoanyeckoro 3akoHa Jist
57 a3BUTHUA Hayku 1 npaktuku. [I. 1. MenneneeB bubmmorexa HOK
p L Y P v A https://m.edsoo.ru/00ada96e
— Y4€HBIH, IeIaror U TpaXkJIaHuH
PesepBublii ypok. O000mEeHne 1
58 CPICTEMEITI/ISZP usl 3HaHul / Beepoccuiickas bumorexa HOK
8 P https://m.edsoo.ru/00adb33¢c
mpoBepodHas padboTa
Konrponbnas pabora Ne4 o teme «Ctpoenne
59 aroMa. XuMHuecKas cBsI3b» / Beepoccuiickas bubmorexa HOK
) P https://m.edsoo.ru/00adb486
MpoBepoYHas paboTa
60 DIIEeKTPOOTPULIATENILHOCTh aTOMOB bubamnoreka [JOK
XUMHYECKHUX 3JIEMESHTOB https://m.edsoo.ru/00adaab8
bubanorexka [JOK
61 Wonnas xumudeckas CBSI3b
https://m.edsoo.ru/00adac34
62 KoBanenrunas moiasapHas XUMHYECKas CBSI3b bubmorexa HOK
P https://m.edsoo.ru/00adaab8
63 KoBanentHnas HemosspHas XUMHYECKas CBI3b bubmorexa HOK
p https://m.edsoo.ru/00adaab8
Bbubaunorexa [TOK
64 CTeneHb OKHCICHUS
https://m.edsoo.ru/00adae28
65 OKHCIINTEIEHO-BOCCTAHOBHUTEIIBHBIC PEAKITUH bubmorexa IOK
beakt https://m.edsoo.ru/00adb076
bubanoreka [JOK
66 OKHCIINTEIN U BOCCTAHOBUTEIN
https://m.edsoo.ru/00adb076
Pesepsurlii ypok. O6001eHNE U
67 CI/ICTzMaTI/BZp WSt 3HaHui 1o TeMe «CTpoeHue buGnuorexa IIOK
H p https://m.edsoo.ru/00ad9cb2
aroma. XMMHYECKasl CBSI3b)
68 PesepBuslit ypok. O6001meHNE 1 Bbubnmorexa [JOK

Mepeaar uepes [uaaok 07.04.2025 15:02 GMT+03:00 / \
f4de6609-b987-4ad1-ab83-37a51a0eb087 | |——_L

CrpaHuua 24 13 51 \\ /



cUCcTeMaTHu3aIus 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KoJsnuecTBo 4yacoB DJIeKTPOHHbIE
Ne Hdara nudpoBbIe
Tema ypoka KonTpoabHbie IIpakTnuyeckue
n/n Bcero H3YYCHUS o0pa3oBaTe/bHbIE
padoTsI padoTsl
pecypcebl
[lepuoauueckuii 3akoH. Ilepuoanyeckas
1 cucTteMa XxuMuueckux snemenTos J[. U 1 bubmmotexa OK
o https://m.edsoo.ru/00adb59e
MengaeneeBa
3aKOHOMEPHOCTH B H3MECHEHUH CBOWCTB
2 XUMHYCCKHX 3JIEMEHTOB MTEPBBIX TPEX 1 bubnmorexa [OK
P P https://m.edsoo.ru/00adb6b6
TIEPHOJIOB

3 Kraccudukanus 1 HoOMeHKIaTypa | bubnunorexa [JOK
HEOpPTaHMYECKHUX BEMIECTB https://m.edsoo.ru/00adb7e2

4 Bupl XuMu4eckoi CBSI3U U TUITBI | bubamorexa [TOK
KPHUCTAJIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponsnas pabora Nel mo Teme

5 «IToBTOpEHNE U YTITyOIeHNE 3HAHUIA 1 1
OCHOBHBIX Pa3ZIeNioB Kypca 8 kiacca

6 Krnaccupukamust XUMHYECKIX peakIiid o | Bbubnmnorexa [JOK
Ppa3IUYHBIM MIpU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsTHE O CKOPOCTU XUMHUUYECKOH pEaKLIUu.

7 IToHATHE O TOMOTEHHBIX U T€TEPOTCHHBIX 1 bubmmorexa [IOK

p https://m.edsoo.ru/00adbe9a
peaKIusIX
[ToHsiTHE O XUMUYECKOM PAaBHOBECHH.

g DakTOpHl, BIAUIIONINE HA CKOPOCTh | Bbubaunorexa [IOK
XUMHUUYECKON peaklMU U MOJI0KEHUE https://m.edsoo.ru/00adc28c
XAMHUYECKOTO PAaBHOBECHS

9 OKHCIUTETLHO-BOCCTAHOBUTEILHBIE PEAKIIUU 1 Bubmrorexa [IOK

P https://m.edsoo.ru/00adcade

10 Teopus dNIEKTPOIUTHYECKON AUCCOLUALIHN. 1 bubnunorexa [JOK
CunbHBIC U cTa0bIe JIIEKTPOIUTHI https://m.edsoo.ru/00adcd68

11 Wonnsle ypaBHEHHS peakIui 1 bubmorexa HOK

yP P https://m.edsoo.ru/00add448
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XHUMHYECKHE CBOMCTBA KUCJIOT U OCHOBAHUM

12 B CBETE NPEICTaBIIEHUI 00 bubmorexa HOK
pen ! hitps://m.edsoo.ru/00add5d8
ANEKTPOIUTHIECKON AUCCOIUAIH
XUMHYECKHE CBOMCTBA COJICH B CBETE
13 NpeACTaBICHUN 00 PJIEKTPOIUTHYECKOM buGmorexa HOK
pen P https://m.edsoo.ru/00add8b2
JIACCOLNAIIH
14 Ilonsarue o ruapon3e conei bubmorexa HOK
o https://m.edsoo.ru/00add9d4
bubnuorexa [IOK
15 O060011IEHNE B CHCTEMATH3A 3HAHUH
HHICHHE H CHCTEMATHEALIA SHARHHI https:/m.eds0o.ru/00addd12

16 IMpakTrdeckas padora Ne 1. «Pemenne bubnuorexa [JOK
JKCIEPUMEHTAJIBHBIX 3329 https://m.edsoo.ru/00addbfa
Konrponbnas pabora Ne2 mo Teme

17 «DNEKTPOIUTHYECKAS TUCCOIAAIINS bubmorexa HOK

P n AT, https://m.edsoo.ru/00addecO
XUMUYECKUE PEaKIMU B PACTBOPAX»

13 OO0mras xapaKTepUCTHKA TaJOTeHOB. Bubmmorexa [IOK
XYUMUYECKUE CBOWCTBA Ha MIPUMEPE XJIOpa https://m.edsoo.ru/00addfe2
Xnoposogopoa. ConsiHas KACIIOTa,

19 XI/IME‘ICCKI/I: CBOMCTBA, OJTyYEHHE buGmorexa HOK

’ y ’ https://m.edsoo.ru/00ade104
MIpUMEHEHUE
[Ipaktudeckas padorta Ne 2 o Teme
20 «ITonydeHue CONTHON KUCIOTHI, H3y4EHHE €€ bubmorexa HOK
. i gtk https://m.edsoo.ru/00ade348
CBOICTBY
BrruucieHus Mo ypaBHCHUSIM XUMUYECKHUX

21 CaKIMi, €CJI OJINH U3 PEarcHTOB JaH B bubmorexa HOK
peaiit, A p A https://m.edsoo.ru/00ade488
H30BITKE

2 OO01mmas XxapakTepuCTHKa 3JIeMeHTOB VIA- Bubnuorexa [IOK
TPYIIIBI https://m.edsoo.ru/00ade64a
AnmoTponHbsie MOAU(PUKAIIUNA CEPBI.

23 Haxo:i;p €HHE CEPhI I/I(beé coe, I/IHCI:{I/Iﬁ B bumorexa HOK

A p 31 https://m.edsoo.ru/00ade64a
pupoae. XMMHUUECKHe CBOHCTBA CEePhI

24 CepoBozopon, cTpoeHHe, pr3mdecKie u Bbnbnmoreka [JOK

XMMHYECKHE CBOMCTBA

https://m.edsoo.ru/00ade802
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Oxcuppl cepbl. CepHast KUCIOTa, U3UYECKUE

bubanorexka [JOK

25 N
1A XMMHUYECKHE CBOWCTBA, IPUMEHEHUE https://m.edsoo.ru/00adea28
XUMHUUECKUE PeaKIuH, JISKAIIIe B OCHOBE

2% MIPOMBILIJIEHHOTO CII0Cc00a MOTy4eHHUs bubnmnorexa [JOK
CEpHOM KUCIIOTHI. XUMHUECKOE 3arps3HEHHE https://m.edsoo.ru/00adec8a
OKpY>Karollel cpeibl COeTUHEHUSIMU CEPbI

27 Brraucienrne MaccoBOM 10U BBIXOAA bubnuorexa [JOK
NIPOAYKTA PEAKLUU https://m.edsoo.ru/00adec8a
OO01mmas XxapakTepuCTHKa 3JIEMEHTOB V A-

28 MIbl. A30T, paCIIPOCTPAHEHHUE B IIPUPOJIE bubmorexa HOK
Py ) » pactpoctp . PHPOJIE, https://m.edsoo.ru/00adeca6
¢du3nYecKkre 1 XUMUYECKUE CBOMCTBA

29 AMMHuak, ero GpuU3NIecKre 1 XUMHIECKUE bubnuorexa [JOK
CBOMCTBA, MOJIy4€HHUE U TIPUMEHEHUE https://m.eds00.ru/00adf004
IMpakTnyeckas pabora Ne 3 o reme

30 «ITonyueHne aMMHaKa, U3y4eHHUE €TO bubmmorexa LIOK

~ y 13V https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KHCIOTa, e€ Pru3ndeckue u bubnuorexa [IOK
XUMHUUYECKHE CBOICTBA https://m.edso00.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIEit aMMOHUS

1 B KauecTBE MUHEPaIbHBIX YA0OPESHUH. Bubmmoreka [IOK
XUMHUYECKOE 3arPA3HEHUE OKPYKAIOLEH https://m.edso0o.ru/00adf518
Cpe/Ibl COSAMHEHUSIMU a30Ta
dochop. Okeun pochopa (V) u pochopras

33 Kuciora, GU3NYECKHEe U XUMUYECKHUE Bubmorexa [1OK

L https://m.edsoo.ru/00adf68a
CBOMCTBA, OTyYeHHE
Hcnons3oBanne ¢pocdaroB B KaueCTBE
N bubamnorexa [JOK
34 MUHEPAIBHBIX YA0OpeHNH. 3arps3HeHne
. https://m.edsoo.ru/00adfc20
MIPUPOIHO# cpesl hochaTamu

35 VYrnepon, pacnpocTpaHEHHE B IPUPOAE, Bbubnmorexa [JOK
¢u3ndeckre U XMMUIEeCKHEe CBOUCTBA https://m.edsoo.ru/00adfd9¢
Oxcupsl yriaepoaa, ux pusndeckue u

36 XAMHUYECKHE CBOHCTBA. DKOJIOTHIECKUE Bubmuorexa [TOK

MIpoOJIeMEBl, CBS3aHHBIE C OKCHIOM yTiIepoa
(Iv)

https://m.edsoo.ru/00adfebe
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bubanorexa [JOK

37 VroabHas KHCJIOTA U €€ COJIN
https://m.edsoo.ru/00ae006¢
[Ipaktudeckas padota Ne 4 o Teme
38 "TlonydyeHne yriIeKHUCIIOro rasa bubmorexa HOK
i yr ) Y https://m.edsoo.ru/00ae027¢
KauecTBeHnHas peaknus Ha KapOOHAT-HOH
39 [TepBoHauanbHBIC TOHITHS 00 OPraHUYECKUX Bu6mmorexa IIOK
BELIECTBAX KaK O COCAUHEHUAX yrilepoaa https://m.edsoo.ru/00ae054¢
Bubnuoreka [IOK
40 Kpemunii u ero coequHeHUS
p A https://m.edsoo.ru/00ae080a
[MpakTuyeckas pabora Ne 5. Peuenue
41 SKCHEPUMEHTAILHBIX 3a7a4 IT0 TEME bumorexa HOK
p . A https://m.edsoo.ru/00ae0bf2
«BakHelmme HeMeTaIbl ¥ UX COCTUHEHUS)
4 Konrponbnas pabora Ne3 mo Teme Bbubnmorexa [JOK
«Baxkneinme HeMeTaJJIbl U KX COSIUHEHUS) https://m.edsoo.ru/00ae0el8
OO0m1as xapakTepUCTHKA XUMUIESCKUX
43 3JICMEHTOB — METaJUIOB. MeTalmndyecKkas bubamoreka [TOK
CBSI3b U METAJUIMYECKASI KPUCTAIUIMYECKAS https://m.edsoo.ru/00ae103e
pemérka. GuznyecKkue CBOMCTBAa METAIJIOB
XUMHYECKHE CBOMCTBA METAJIOB.
44 DIEKTPOXUMUUECKUH PsI HAPSHKEHUH bubmorexa HOK
i p p https://m.edsoo.ru/00ael 156
METAJIOB
Oo61rue crocoObl MOTYIEHUS METAIIIOB.
45 CrutaBbl. Beraucnenus o ypaBHEHUSAM Bubmmorexa [IOK
XUMHUUYECKHUX PEaKIUid, eclii OJTUH U3 https://m.edsoo.ru/00ael 156
PEareHToB COAEPKUT MPUMECH
46 IloHsATHE O KOPPO3UU METAIIIOB bubmorexa [IOK
PP https://m.edsoo.ru/00ael1278
bubanorexka [JOK
47 €JI0YHBIC METAJLIBI
m https://m.edsoo.ru/00ael14b2
48 OKCHUIBI U TUAPOKCUILI HATPUS U KaTUs bubmorexa HOK
P P https://m.edsoo.ru/00ael14b2
49 [lenouHO3eMeNbHBIE METAUIBI — KaJbIUI U Bubnuorexa [TOK
Maraui https://m.edsoo.ru/00ael5¢8
50 Baxwneiimue coeTMHeHNS KaTbIUS Bubaunorexa [TOK
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https://m.edsoo.ru/00ael5e8

51 O600I1IeHHEe U CHCTEMAaTHU3alns 3HAHU
.. .. Bbubnuorexa [JOK
52 JKE€cTKOCTh BOABI U CTIOCOOBI €€ yCTpaHSHHS 1
https://m.edsoo.ru/00ac1886
53 IMpakTnyeckas pabora Ne 6 o reme bubnmnorexa [JOK
"YK&cTkoCcTb BOJBI U METOABI €€ yCcTpaHeHus" https://m.edsoo.ru/00aelae8
. b K
54 AmroMuHHK nosmotexa [0
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOWCTBA OKCH/IA H bubnuoreka [JOK
TUIPOKCHUAA https://m.edsoo.ru/00aelc64
bubanorexa [TOK
56 Kenezo
https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCHUIBI B con skene3a (I1) u bubamnorexa [TOK
xenesa (II1) https://m.edsoo.ru/00ae35e6
58 O06006111eHNE U CUCTEMATH3ALMS 3HAHNHA
[MpakTryeckas pabora Ne 7. Pemenne
59 JKCIEPHMEHTANIBHBIX 3a/1a4 110 TEME buGmorexa HOK
p . https://m.edsoo.ru/00ae3de8
«BaskHeMIne MEeTaJIbl K UX COEIUHEHHUSI
BbI4uciieHust 0 ypaBHCHUSIM XUMUYECKHUX
CaKI[UH, €CJIM OJINH U3 PEarcHTOB JaH B
60 5136511‘1(6 HIIA COJIC )KI/ITIiI HMECH buGmorexa HOK
Aep N p ) https://m.edsoo.ru/00ae1750
Brrunciaenus MaccoBoi JOJIN BBIXO/1a
MIPOYKTA PEaKIuu
61 O00011IeHNE B CHCTEMATH3ALNS 3HAHUM
2 KonTponbHas padota Ne4 mo Teme
«Baxaennne MeTajIbl ¥ UX COCTUHEHU
63 BemecTBa 1 Marepuasl B MOBCEAHEBHON bubanorexa [TOK
J)KU3HM YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XuMHUUECKOe 3arps3HEHUE OKPY>KaIOIeH bubnunorexa [JOK
cpensl https://m.edsoo.ru/00ae4270
65 Pounb XuMHUM B pELICHUU SKOIOTUIECKUX Bbubnmnorexa [JOK
npoGiiem https://m.eds00.ru/00ae4270
66 PesepBHslit ypok. O6001eHNE 1 bubnmorexa [JOK
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cUCTeMaTH3aIus 3HaHUH

https://m.edsoo.ru/00ae0d0a

67 PeseprHsIit ypok. O600mEeHHE U 1 Bbubnmorexa [JOK
cUcTeMaTu3aIus 3HaHUH https://m.edsoo.ru/00adb33¢c
68 PeseprHrIit ypok. O600meHHE 1 | Bubmumorexa [TOK
CHUCTEMAaTH3aIus 3HAaHUH https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IPOBEPSIEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM

OBPA30OBATEJBHOM TIPOI'PAMMBI

8 KIIACC
Kon . .
IIpoBepsieMble NpeIMeTHBIE Pe3yJILTATHI 0CBOEHNs OCHOBHOI 06pa3oBaTeIbHON
TpOBEPIEMOTro NMporpaMMbl OCHOBHOI'0 0011Iero 00pa3oBaHus
pe3yJbTara
1 ITo Teme: «IlepBOHaYANbEHBIC XUMUYECKHE TIOHATHS»
PpacKpbIBaTb CMBICII OCHOBHBIX XUMHUYECKUX THOHSTHI: aToOM, MOJIEKYJia, XUMHUYECKUH
JIEMEHT, MPOCTOE BEIECTBO, CJIOXKHOE BELIECTBO, CMeCh (OJHOpPOAHAs U
HEO/IHOPO/IHAsl), BAJEHTHOCTb, OTHOCHTENIbHAas aTOMHAasi M MOJEKYyJsipHas Macca,
. KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAsI Macca, MaccoBast J0JISI XUMUYECKOTO SJIEMEHTa
’ B COCIMHCHHUHU, MOJIPHBIA OO0BEM, XUMHUECKas peakuus, KiIacCHu(pUKAIUs peakiuid:
PeaKIMy COCTUHEHUS, PEaKIIUH Pa3I0KEHHUs, peakIMy 3aMEIIeHHs, Peaknd OOMeHa,
9K30- U JHIOTEPMHYECKHE PEaKIMH, TEIJIOBOH (G (EKT peakuuu, pacTBOp, MaccoBas
JI0JIs BelecTBa (TPOIEHTHAsT KOHIIGHTpAlKsl) B pacTBOpe
Lo WILTIOCTPUPOBATH B3aWMOCBA3b OCHOBHBIX XUMHYECKHX MOHSATHA W TIPUMEHSATH 3TH
’ MOHSATHS TIPH OTIMCAHUH BEIIECTB W UX MPEBpaLICHHN
13 UCIIONIb30BaTh XUMHYECKYI0 CHUMBOJIMKY JUIS COCTaBIEHHS (OPMYJ BEIIECTB U
’ YpaBHEHHI XUMHUYECKUX pPEaKLUN
L4 packpbIBaTh CMBICI 3aKOHOB COXpPaHEHHMsS MacChl BEIIECTB, I[OCTOSHCTBA COCTaBa,
' ATOMHO-MOJIEKYJISIPHOTO YUSHHsI, 3aKOHa ABOTaIpO
1.5 OTIpEeNIeNATh BAJICHTHOCTH aTOMOB AJIEMEHTOB B OMHAPHBIX COCIMHEHHSX
L6 KJIaccU(PUIMPOBaTh XUMHUYECKHE peakuuu (M0 YHCIly M COCTaBy YYacTBYIOIIMX B
) PEaKLIK BEIIECTB, 110 TETUIOBOMY 3P PEKTY)
1.7 BBIYUCIIATH OTHOCHTEIBHYIO MOJIEKYIISIPHYIO H MOJISIPHYIO MacCHI BEIIIECTB
1.8 BBIYUCIISATH MACCOBYIO JTOJIF0 XUMHUYECKOTO DJIEMEHTA 110 POPMYJIEC COSTUHCHHUS,
1.9 BBIYUCIISITH MACCOBYIO JIOJIFO BEIIECTBA B PACTBOPE
110 MPUMEHATh ECTECTBCHHOHAYYHBIC METONBI TIO3HAHHUS — HAONIOACHUE, W3MEpEHUE,
' MOJIETUPOBaHHE, SKCIIEPUMEHT (PeaNbHBIA M MBICTICHHBIH)
2 Mo Teme: «BaxxHeiine npencTaBUTENN HEOPraHUIECKUX BEIECTBY
1 PacKphIBaTh CMBICT OCHOBHBIX XHUMHYECKHX ITOHSITHN: OKCHA, KHUCIIOTA, OCHOBaHHE,
’ COJIb
) OIpEe/IeNIATh NPUHAICKHOCTh BEIIECTB K ONPENeNEHHOMY KIIAcCy COCIMHEHUH I10
’ dhopmymam
23 KJ1accu(UIMPOBATH HEOPTAHUICCKHE BEIIECTBA
4 XapaKkTepu30BaTh (ONMUCHIBATH) OOLIME XWMHYECKHE CBOMCTBA BELIECTB PAa3IMYHBIX

KJIaCcCOB, MOATBEpIKAAsA OITMCAaHUEC npuMepamu MOJICKYJIAPHBIX ypaBHeHI/Iﬁ
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COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUIL

2.5

MIPOTHO3UPOBATH CBOMCTBa BCIICCTB B 3aBHMCUMOCTH OT HMX Ka4C€CTBCHHOI'O COCTaBa,

BO3MOXXHOCTHU NPOTCKAHUA XUMHWYICCKUX HpeBpaH.[eHI/Iﬁ B pas3/IMYHbIX YCIOBUAX

2.6

2.7

ClIeIOBaTh NpaBWJaM IOJb30BAaHMS XHMHYECKOH MOCylod U  J1abopaTOpHBIM
o0opynoBaHHEeM, a TakKe NpaBWIaM OOpalleHHs C BEImeCTBAMH B COOTBETCTBHH C
MHCTPYKIUSAMH TI0 BBITIOJHEHUIO JTA00OPATOPHBIX XUMHYECKHUX OIBITOB TI0 ITOTyYSHHIO
U COOMpaHHI0 Ta3000pa3HBIX BEMIECTB (BOAOPONA W KHUCIOPOA), MPUTOTOBJICHHUIO
pacTBOPOB C OMNpEAeIEHHOW MAacCOBOU J0Jiel pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH
U TPOBOJUTH XUMHUYCCKHE SKCIICPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIEJIOUCH U

KHCJIOT C TIOMOII[bIO HHIAMKATOPOB (JTakMyc, (eHON(TaNenH, METHIIOPAHK U JPYTUE)

MPOBOAUTD PACUETHI O YPAaBHEHUIO XMMHUECKOH PEaKIiy

[To teme: «llepuoanueckuii 3axon u [lepuoanueckas cucremMma XUMHUYECKUX JIEMEHTOB
J. W. Menneneea. CtpoeHne aToMOB. XuMHYecKas CBI3b. OKHCIUTEIBHO-

BOCCTAaHOBUTCIIBHBIC PCAKITUI

3.1

32

PpacKpbIiBaTb CMBICJI OCHOBHBIX XUMHWYCCKUX TIOHSTUH: AApO aroMma, SHGK’I‘pOHHHﬁ clIon
aToMa, aTOMHas Op6I/ITaJ'IL, paanycC aroMa, XUMHU4YCCKas CBA3b, MMOJSIPHAA U HEIIOJISAPHAA
KOBAJICHTHAs CBA3b, JJICKTPOOTPULATCIBHOCTb, MOHHAA CBA3b, MOH, KATHOH, aHUOH,

CTCIICHb OKHCJICHUSA

KJ'IaCCI/I(lJI/II_II/IpOBaTL XUMHYCCKHUC 3JICMCHTBI

33

34

ONHKCHIBAaTh W XapaKTepu3oBaTh TaOmuuHyro Qopmy Illeprognmdeckoil CHCTEMBI
XAMHYECKHX 3JIEMEHTOB: pa3inyaTh IOHATHS «TJIaBHAs moArpymnma (Arpymnma)» U

«mmoboyHas noArpymnmna (brpynma)y, «manbsie» U «00IbIINe) TEPUOTBI

PpacKpbIBaTb CMBICTT HCpI/IO,I[I/I‘ICCKOFO 3aKOHa I[I/I MeHHeJ’ICCBaZ JACMOHCTPUPOBATH
IIOHNMAaHHUC nepnoanquKoﬁ 3aBUCUMOCTH CBOMCTB XHMHYECKHX DJIEMEHTOB OT HX

nonoxeHus B [lepuoguueckoii cucreme

3.5

COOTHOCHTH O0O3HAUYEHUs, KOTOphle MMEIOTCs B Tabmmie «l[lepwomgudeckas cucrema
xuMuueckux saemeHToB J[.MI. MeHneneeBay C UYHCIOBBIMH XapaKTEPUCTHKAMH
CTpPOEHHUSI aTOMOB XHMHUYECKHX OJJIEMEHTOB (COCTaB MW 3apsja sjapa, oOlmee YHCIIo

AIIEKTPOHOB U pacIpeieieHHe UX 10 IIEKTPOHHBIM CII0SM)

3.6

3.7

9 KJIACC

Kon
NpoBepPSIeMOro
pe3yjabTarTa

1

OIPCACIIATL CTCIICHb OKUCJIICHUS 3JIECMCHTOB B 6I/IHapHLIX COCOANHCHUAX

OTpeNeNaTh BHJ XUMHYECKOH CBS3M (KOBaJeHTHAass W HMOHHAs) B HEOPTraHMYECKHX

COCANMHCHUAX

IIpoBepsiemble NpeAMeTHbIE Pe3yJIbTAThHI 0CBOEHHUsI OCHOBHOM 00pa3oBaTe/bLHOM
NMPoOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHus

Ilo Teme: ((BCH.ICCTBO U XUMHUYCCKasA pCaKkus»

1.1

pacKkpbIiBaTb CMBICJT OCHOBHBIX XWUMHUYECKHUX MMOHSTHI: PacTBOp, OJCKTPOJIUTHI,

HEDJICKTPOJHUTHI, OJJICKTPOJIUTHYCCKAA JUCCOIHAIUA, PEAKIINMU HOHHOTO O6MeHa,
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KaTajau3aTop, XUMHUYECKOe paBHOBECHE, OOpaTHMble M HEOOpaTHUMbIE pPEaKIIUH,
OKHUCIIUTEIbHOBOCCTAHOBUTENBHBIE ~ PEAKIMH,  OKUCIUTENIh,  BOCCTAHOBHUTEIb,
OKWCJICHHE ¥ BOCCTAaHOBJICHHE, aJUIOTPONH, aM(pOTEPHOCTh, XHUMHYECKas CBS3b
(xoBaJieHTHas, WOHHAs, MeETAJUIMYECKas), KpPUCTAJUIMYecKas pemeéTka, CIDIaBH,

CKOpPOCTh XUMHUYECKON peaKIIni

1.2

1.3

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMHUYECKHUX MOHSITHH U MPUMEHSTH ITH
MOHSTHSI IPU OMMCAHUH BELLECTB U UX NpeBpalleHui
COCTaBJISITh YPABHEHUS JIEKTPOIUTUUECKON NUCCOLMALINY KUCIIOT, IIEeJI0UeH U CoJieH,

HOJIHBIC U COKpALIEHHbBIE YPaBHEHUS peakIii HOHHOT0 0OMeHa

1.4

PacKpbhIBaTh CYIIHOCTH OKHCIMTEIBbHO-BOCCTAHOBUTECIBHBIX pCaKHI/Iﬁ oCcpeaACTBOM

COCTaBJICHUSA 3JICKTPOHHOT'O OajaHca 9THX peaKI_[I/Iﬁ

1.5

IIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKOU PEaKLUU

Ilo Temam: «HemeTtaimisr u ux COCONHCHU) U «MeTamibel U ux COCOTUHCHHUA»

2.1

XapaKTepru30BaTh (OHI/ICI)IBaTB) 06H.II/IC u CHGHI/I(i)I/I"ICCKI/Ie XHMHYECKHE CBOMCTBA
TPOCTBIX U CIIOKHBIX BEHICCTB, NOATBECPKAAA OITUCAHUC IIPUMEPAMU MOJICKYJIAPHBIX U

HOHHBIX ypaBHeHI/Iﬁ COOTBETCTBYIOIUX XUMUYCCKUX peaKHI/Iﬁ

2.2

23

COCTaBJIATh YPABHCHHUA peaKHHI;'I, MOATBCPKAAIOIHNX CYHICCTBOBAHUC TCHETUICCKOM
CBA3HU MEXKAY BEIIECTBAMU PA3JIMIHBIX KJIaCCOB
MIPOrHO3UpPOBATH CBOIiCTBa BCHICCTB B 3aBUCUMOCTH OT UX CTPOCHHUA, BO3ZMOKHOCTHU

NPOTCKAaHUA XUMUYCCKUX npeBpameHI/Iﬁ B pas3/IMYHbIX YCJIOBUAX

24

2.5

CIIeZIOBaTh MpPaBWIaM TIONB30BAaHMSI XHMHYECKOM TOCYyIOoW H J1abopaTOpHBIM
0o0OpyZIOBaHHEM, a TAKXKE MpaBWJIaM OOpAIIEHHUS C BEUIECTBAMH B COOTBETCTBHU C
WHCTPYKIUSMH TI0 BBITIOJTHEHUIO JTJAOOPATOPHBIX XUMUYECKUX OIBITOB IO MOTYyUYEHUIO

U cCOOMpPaHUIO ra3000pa3HbIX BEIECTB (AMMHAKa M YTIICKUCIOTO ra3a)

MIPOBOANTD PEAKIMH, HOATBEPKAAIONINE KAUYECTBEHHBIN COCTAB PA3IMYHBIX BEIECTB!
pacrio3HaBaTh OIIBITHBIM MNYTEM XJOpUA-, Opomua, woaua, kapOonat, docdar,
CHJIMKAT, CyIb(]aT, T’MIpPOKCHANOHBI, KATHOHB aMMOHHSI, HOHBI H3YUCHHBIX METAJIJIOB,

MPUCYTCTBYIOIIIUE B BOJAHBIX PACTBOPAX HCOPTAaHUICCKUX BCIICCTB

ITo Teme: «XuMus 1 OKpy>Karomas cpeaa»

3.1

32

PAaCKpbIBaTb CMBICI OCHOBHBIX XHMHWYCCKUX IIOHSTHH: HI[K BCLICCTBA; KOPPO3HUA

METAJIIIOB

NPUMEHATH OCHOBHBIC OII€palnun MBICIIUTEILHON NCATEILHOCTH — aHajdu3 U CHUHTE3,
CpaBHCHUC, 0606HICHI/IE, CHUCTEMATU3AallNIO, BBLIABJICHUC MNPUINHHO-CICIACTBCHHBIX
cBs3ei — JJIA HU3Yy4YCHUS CBOICTB BCHICCTB u XUMHYCCKUX peaKHHﬁ;
€CTCCTBCHHOHAYYHBIC METOIbI IIO3HAaHUA — Ha6J'[IOﬂCHI/IC, U3MEpCHUC,

MOJIETHPOBAHHE, IKCTIEPIMEHT (PEaIbHBIA U MBICIICHHBIH)
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INPOBEPAEMBIE 3JIEMEHTBI COJAEP KAHUSA

8 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT cO/iepKAHUS

1.1

HCpBOHa‘laJ’ILHHC XUMHNYCCKUEC ITIOHATHUSA

[Ipenmer xumuu. Ponb XuMUM B J)KU3HU YesloBeKa. XUMUsS B cUCTeMe Hayk. Tena U BellecTsa.

®dusnyeckue CBOWCTBA BEIIECTB. ATpEraTHOe COCTOSIHUE BEIECTB

1.2

1.3

IlonasTue o MCETOJaX IIO3HAaHHUA B XHWMHUHU. Yucteie BC€IIECTBa U CMECCH. Croco0Osl pasaciacHus

cMecel

ATOMEI 1 MOJICKYIJIbI. Xumuueckue 3j1eMeHThl. CHUMBOJIBI XMMUYECKUX JJIEMEHTOB. HpOCTbIe u

CJIOKHBIC BECIICCTBA. ATOMHO—MOJ’ICKyJ’IHpHOG ydyeHuUue

1.4

1.5

Xummueckas (popmyna. BaneHTHOCTP aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH IMOCTOSHCTBA
cocraBa BemiecTB. OTHOCHTENbHas aroMHas macca. OTHOCUTEIbHAs MOJICKYJSIpHas Macca.

MaccoBas J0JI XUMHYECCKOT'O 3JIEMCHTA B COCIMHCHUU

KonunuectBo BemectBa. Monbs. MossipHasi Macca. B3anMocBsi3b KoJIM4ecTBa, Macchl W YHcia

CTPYKTYPHBIX €TUHHMIL BellecTBa. Pacuérsl o opMysiaM XUMHUECKUX COCAMHEHUMA

1.6

Ou3nuecKue U XUMHICCKHE SIBIICHHS. XUMHUYECKas peakus U e€ IpU3HaKH. 3aKOH COXPaHEHHS
Macchl BEIIECTB. XHUMHUYECKHEe ypaBHeHHA. Kiaccnpukamust XUMHYECKHX — PeaKIuil

(coenuHEHHUS, PA3JI0KESHUS, 3aMeIIeHHsI, 0OMeHa)

1.7

XUMHWYECKUH HKCIIEPUMEHT: 3HAKOMCTBO C XMMHYECKOH IOCyJIOH, ¢ IpaBWiIaMu pabOTHl B
naboparopu W mnpuéMamu oOparieHus ¢ J1labopaTOpHBIM O0OpYZOBaHHEM, H3YyYeHHE U
onucanue GU3NIECKUX CBOWCTB 00pa3oB HEOPTaHWIECKUX BEIIECTB, HAOMOAEHHE QU3NUECKUX
(nnaBieHHe BOCKA, TastHUE JIbJIa, PAaCTUPaHUE caxapa B CTYIKE, KUIIEHHE U KOH/IEHCALUs BOJBI)
U XMMHYECKHUX (TOpeHHe CBEuH, MpOKaJUBaHME MEIHOI IPOBOJOKHU, B3aUMOJEIiCTBHE Mena C
KUCJIOTOW) SIBICHNH, HAOJIIOEHNEe U ONMCAaHUE MPU3HAKOB MPOTEKAHMs XMMHUYECKHX peaKuuit
(pasyioxxeHue caxapa, B3aMMOJCHCTBHE CEpPHOW KHCIOTHI C XJIOPHIOM Oapus, pas3iioKeHHe
ruapokcuia meau(ll) mpu HarpeBaHuM, B3aMMoJeHCTBHE Xkeje3a ¢ pacTBopoM coiu Meau(1l),
n3y4eHue croco0oB pa3zeieHus cMecel (C MOMOIIBI0 MarHuTa, GHILTPOBaHKE, BHIIIAPHBAHIE,
JUCTHULAIMS, XpoMmarorpadus), MPOBEJCHHWE OYMCTKUA MOBAapEHHOW COJM, HAONIOACHHE U
ONHCaHWE PE3yNbTAaTOB IPOBEICHHS OIBITA, MUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHS MAacCHl,

CO3/1aHHE MOJIesIel MOJIEKYJI (IIapOCTEPIKHEBBIX )

Baxneimue npencTaBUTENN HEOPraHUYECKUX BELIECTB

2.1

Bosnyx — cmecp rasos. CocraB Bo3ayxa. Kuciopog — 37eMEHT M HpPOCTOE BEILECTBO.
Haxoxnenne kuciopoza B npupojie, Gpuznueckue n XuMHYeCKHe CBOMCTBA (pEaKLMi TOPEHUs).
Oxcupgsl. [lpumenenune kucimopopa. CriocoObl NONXydeHHs KHcIoposna B Jaboparopun M
MIPOMBIIUIEHHOCTH. KpyroBopoT kucnopoxa B mpupone. O30H — auioTporHas MOAn(pUKanus

KHUCJIOpoaa

2.2

TermnoBoit  3(pdeKT XMMHYECKOH peakiuM, TEePMOXMMHYECKHE YpaBHEHHUS, JK30- U
SHIOTEPMHIECKHE pEaKIUH. TOIUIMBO: yrolb W METaH. 3arpA3HCHHE BO3[yXa, YCHIICHHC

apHUKOBOTO 3¢ dekTa, pazpymieHne 030HOBOTO CIIOS
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23

24

Bomopon — anemeHT u mpoctoe BemiecTBo. HaxoxaeHwe Bomopoda B mpupone, (H3MuecKue u

XMMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI ToTydeHus. KucnoTsl u conu

MomnsipHbIi 00BEM Ta30B. PacdEThl 0 XMMHUYECKUM YPaBHEHUSIM

2.5

®usnyeckue cBoicTBa BOAbl. Boxa xak pacreopurens. PactBopel. HacblieHHble U
HEHaChILIEHHbIE PacTBOphl. PacTBOpMMOCTh BelIeCTB B Boje. MaccoBas m0isl BelIeCTBa B
pacTBope. XuUMHUYEeCKHe CBOHCTBa BOAbl. OcHOBaHUSA. Poib pacTBOPOB B MPHPOJE W B JKU3HH
qenoBeka. KpyroBopot BoAbsl B Mpupoje. 3arps3HeHre MPUPOAHBIX BoJ. OXpaHa M OYUCTKA

MIPUPOJIHBIX BOJI

2.6

Knaccupukanust HeopraHmdecknx coemmHeHmid. Oxcumsl.  Kimaccupukanus — OKCHIOB:
conmeoOpasyromue  (OCHOBHBIE,  KHCIIOTHBIE, aM{QOTepHBIE) ¥  HecolleoOpasyromue.

HOMGHKJ'IaTypa OKCHIOB. du3ndeckne ¥ XUMAYSCKHE CBOMCTBA OKCHIOB. HOJ'Iy‘ICHI/Ie OKCHUII0OB

2.7

OcHoBanust. Kiaccudukanus ocHOBaHMiA: IIENOYM W HEPACTBOPUMEBIC  OCHOBAHUS.
Homenknarypa ocHoBanuil. ®dusnueckue M XUMHUYECKUE CBOMCTBAa OCHOBaHUM. IlosydyeHue

OCHOBaHUK

2.8

2.9

Kucnotel. Knaccudpukamus kuciaor. Homenkmarypa kuciaoT. OH3HYECKHE W XUMHUYCCKHE

cBoiicTBa kucioT. Psin aktuBHocTH MetamioB H.H. bekeroa. [lonydyenue kuciaor

Comu. Homenknatypa cosneit. @uznueckue U XuMU4eckue cBorcTBa coseil. [lomyuenue coneit

2.10

2.11

I'enerndeckas cBI3b MEXKAY KilacCaMHU HEOPTraHUICCKUX COCTMHCHUN

XuMUUECKUll SKCHEPUMEHT: KadeCTBEHHOE OMIpeAeNieHHEe COAEp KaHHs KHCIOpPOAa B BO3AYXE,
MOJyueHHe, coOupaHHWe, pacro3HaBaHHE M M3YyYEHHE CBOWCTB KHCIOpOJa, HaOJII0JIeHHe
B3aUMOJICHCTBUS BEIECTB C KUCIOPOJOM M YCIOBUS BOSHUKHOBEHHUS M MPEKPAICHUs TOPEHUsL
(mokapa), O3HAKOMIJICHHE C OOpa3laMi OKCHIIOB H OIMCAaHWE WX CBOWCTB, IIOJYyYCHUE,
coOupaHue, pacro3HaBaHHEC M HW3YyYCHHE CBOWCTB Bomopona (TOpPEHHE), B3aUMOJCHCTBHUC
Bogopona ¢ okcuaoM menu(Il) (Bo3MOKHO HCTHONB30BaHUE BUIEOMATEPHUANIOB), HAOIIOJCHUE
00pa3IoB BELIECTB KOJINYECTBOM | MOJIb, HCCIIEIOBaHIE OCOOEHHOCTEH PAaCTBOPEHUS BEIIECTB C
Pa3IUYHON PAacTBOPHUMOCTHIO, MPUTOTOBJIEHUE PACTBOPOB C OMNpPENENEHHONM MaccoBOM moseit
pPacTBOPEHHOTO BEIIECTBA, B3aMMOJECHWCTBHE BOJBI C MeTaulaMH (HaTpHUEM U KaJbLUEM)
(BO3MOXHO HCIIOJIb30BaHNE BHUACOMATEPHANIOB), ONpPE/CICHNE PACTBOPOB KUCIIOT U IIeJIoYeH ¢
MIOMOIIBI0 MHIWKAaTOPOB, HCCIENOBaHWE OOpa3lOB HEOPTaHMYECKHX BEIIECTB PAa3IMYHBIX
KJIacCcOB, HaOJIOfeHHEe M3MEHEHHS OKPACKM HHIUKATOPOB B PACTBOpaxX KHUCIOT M IIENOYEH,
n3ydeHne B3amMoneicTBua okcupa Mmeau(Il) ¢ pacTBopoM CepHOM KHCIOTBI, KHCIOT C
METaJllIaMu, peaKHI/Iﬁ HeﬁTpaﬂH3aHHH, MOJIYYCHUE HEPACTBOPUMBIX OCHOBaHHﬁ, BBITCCHCHUC
OJIHOTO MeTaJlIa APYTMM M3 PAacTBOpa COJM, PElICHHE SKCIEPUMEHTAJbHBIX 3ajadu 10 TeMe

«Baxkneime Kaaccel HCOPraHn4CCKUX COCIUHECHUI

ITepuoanueckuii 3axon u [lepuoaudeckas cucrema xumMmuueckux siaemeHtoB .M. Menneneesa.

CTpOGHI/Ie aToOMOB. XuMH4Y€eCKast CBI3b. OKHCIUTEILHO-BOCCTAHOBUTEILHEIE peakun

3.1

HepBBIe IIOIIBITKH KJ'IaCCI/I(I)I/IKa].[I/H/I XAMHUYECKUX 3JIeMeHTOB. IloHaTtue o Ipynmnax CXOJHbIX
9JICMCHTOB (H.[e.]'IO‘IHBIG U MCJIOYHO3CMCIbHBIC MCTAJIbI, TaJIOTCHbI, WHCPTHBIC FaSLI).

DJIeMeHTBI, KOTOpbIe 00pa3yroT aM(pOTEepHBIE OKCHIBI U TUAPOKCHIbI

32

[lepnoanueckuii 3akoH. Ilepuoanueckas cucrema xumudeckux snemeHTos .M. Menneneesa.

Kopotkomnepnonnast n ummHHONEpHoAHas ¢(opmbl [lepmoaudeckodl CHCTEMBI XUMHYECKHX
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anemeHToB JI.11. Menneneesa. Ilepuonsl u rpynnsl. @u3ndyecKuil CMbICI NOPSIKOBOIO HOMEDPA,

HOMECPOB NEpUOaa U IPYIIbI 2JIEMEHTA

Crpoenue atoMoB. CocTaB aTOMHBIX siaep. M3orombl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
13 o0omouek aToMoOB TEpBbIX 20 XMMHUYECKUX 3jeMeHToB Ilepuoanueckoit cucrembr JI.U.
MeHnneneeBa. XapakTepucTUKa XUMHUUYECKOTO 3JIEMEHTa 10 €ro noJioxkeHuto B [lepuoanueckoit

cucreme [[.V1. MenpeneeBa

3aKOHOMepHOCTI/I U3MCHCHHUA paanyca aTOMOB XHUMHYCCKUX JJIEMECHTOB, MCETAJUIMYCCKUX H

34 HEMETaIMYECKUX CBOMCTB MO TpynmaM M rnepuojnaMm. 3HadeHue llepmoandeckoro 3akoHa H

Ilepuoauueckoil CUCTEMbl XUMHYECKHMX JJIEMEHTOB Ul Pa3sBUTUS HAayku U npaxtuku. [

MeneneeB — y4€HbIN U rpa)k JaHUH

35 Xumndaeckas cBs3b. KoBaneHTHas (HOJ'I?IpHaiI u HeHOJ’IﬂpHaﬂ) CBA3b. QHCKTpOOTpI/IHaTCJ'IBHOCTB

XHUMHUUYECKHUX dJIeMeHTOB. loHHAas CBA3b

36 Crenenb okuciieHus. OKHCIUTEIFHOBOCCTAHOBHUTEIIBHBIC peakuuun. HpOHCCCH OKHCJICHUA H
BoccTaHOBJIeHUs. OKUCIUTEIIH U BOCCTAHOBUTEIIN

XuMH4eCKHui OKCIICPUMCHT: H3Yy4YCHHUC 06pa3u03 BC€IICCTB MCTAIJIOB MW HCMCTAJLJIOB,
37 BSaHMOﬂeﬁCTBHG TUAPOKCHJA IIMHKAa € paCcTBOpaMUu KHUCJIOT U H.[eJ'IO‘ICﬁ, MPpOBEACHUC OIIBITOB,
HWITIOCTPUPYIOIIHUX TTPUMEPBI OKUCIUTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ (I‘OpeHI/IG, pcaknun

PasIoXKEHUA, COCI[I/IHeHI/ISI)

9 KJIACC

Kon IIpoBepsieMblii 31eMeHT COepPKAHUS

1 BemectBo 1 xuMnueckas peaxkuus. [loBropenue

Ilepuoguueckuii 3akoH. Ilepuonnueckas cucrema xumudeckux snemeHTos .M. Menneneesa.
L1 Crpoerne aToMOB. 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB XHMHYECKUX JIIEMEHTOB IEPBBIX
TPEX MEPHUOIOB, KNS, KaJTbIUA U UX COSAMHCHUN B COOTBETCTBHH C ITOJIO)KCHHEM JJICMEHTOB B

Ilepuoaudeckoii cucTemMe U CTPOCHHUEM UX aTOMOB

CrpoeHue BellecTBa: BHUIBl XUMHUYECKOH CBsA3u. THNBI KPUCTAIIMYECKHX PELIETOK,
3aBHCUMOCTb CBOMCTB BELIECTBA OT THUMA KPUCTANIMYECKOM PEMETKHM M BHJA XUMHUYECKOU
1.2 cBs3u. Kiaccudukanus W HOMEHKIATypa HEOPraHMYECKUX BEIIECTB (MEXIyHapoJHas |
TpUBHANbHAs). XHMHUYECKHE CBOMCTBA BEIIECTB, OTHOCALIMXCS K pa3IM4YHBIM KjaccaM

HCOPTaHUYCCKUX COCHHHGHHﬁ, TCHCTUYCCKAs CBA3b HCOPraHNYCCKUX BCIICCTB

Knaccudukarms XuMHYECKHX peaKlHMil 10 pa3iUYHbIM NpHu3HaKaMm (10 YHCIYy W COCTaBy

YUYACTBYIOUIMX B PEAKIHHM BEUIECTB, MO TEIUIOBOMY J(GQEKTy, M0 H3MEHEHHUIO CTereHeil
1.3 OKHUCJICHUST XUMHUYECKHX DJJIEMEHTOB, 10 OOpaTHMOCTH, MO y4YacTHIO Karajau3aTopa). DK30- H

OHAOTCPMUICCKHUC pCAKIIUN, TCPMOXUMHUYCCKHUEC YPaBHCHUA. ITonsTue o CKOpPOCTH XUMUYECKOH

peaxiuu

[NousTre 06 OOPATHMBIX U HEOOPATUMBIX XMMHUUYECKHX peakiusxX. [IOHATHE O FOMOTEHHBIX U

1.4 TeTEPOTreHHBIX peakuusx. [loHaTue o XxuMuyeckoM paBHOBecuM. DakTOphl, BIUAKOLIME Ha

CKOpPOCTH XHUMHUYECKOH peaKkiru U MOJIOKEHUE XUMUYECKOT'0 paBHOBECHUA

1.5 OKHCINTETFHO-BOCCTAHOBUTEIBHBIE ~ PEAKIMH,  JJCKTPOHHBI  OamaHC  OKHUCIHTEIBHO-
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1.6

1.7

BOCCTaHOBUTENBHON peakiuu. CocTaBleHHE YpaBHEHHH OKHCIHTEIbHO-BOCCTAHOBHTEIBHBIX

peaKum‘/’I C UCTIOJIb30BAHUEM METOZIa JICKTPOHHOTO Oananca

Teopuss DIIEKTPONUTHYSCKOW IUCCONMAIMH. OJEKTPOIUTHI W HEIJICKTPOIUTHL. KaTHOHEL,
AQHUOHBI. MeXaHU3M JUCCOLIMAIMU BEIIECTB C pPAa3jMYHbBIMU BHUJAMU XUMHUYECKOU CBSI3H.
Crenenp qucconmanuu. CHIBHBIC U CTa0BIC IICKTPOIUTHL. Peakiinu HOHHOTO 0OMeHa. Y CIIOBHs
MPOTEKAHUS PEaKIMii HOHHOTO OOMEHA, TOJIHBIC M COKPAIEHHBIC HOHHBIC YPAaBHCHUS PEaKIIUiL.
CBoiicTBa KHCJIOT, OCHOBAaHHUH W COJCH B CBETE MPEICTABICHHA 00 3ICKTPOTUTHYCCKON

JUCCOIMAIINH. KauectBeHHsIe peaKkun Ha UOHBEI. IlonsTue o TUAPOJIN3E cojiei

XUMHUCCKUI DKCICPUMEHT: O3HAKOMJICHHE C MOJCISIMU KPUCTAJUIMYECKUX  PEHIETOK
HEOPraHMYECKHX BEIIECTB — METAJUIOB M HEMETA/UIOB (rpadyuTa U anMasa), CIOXKHBIX BEHIECTB
(xyopuga HaTpHs); HUCCICIOBAHHE 3aBUCHMOCTH CKOPOCTH XHMHUYECKOH peakiuu OT
BO3/ICHCTBUSI pa3inuHbIX (HAKTOPOB; UCCICIOBAHHE DIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB,
mporecca  JWCCOIMANMK  KHCIOT, MIeoYedl ©  cojeld  (BO3MOJKHO  HCIIOJIb30BaHHE
BHICOMATEPHAJIOB); MPOBEACHUE OIBITOB, MUTIOCTPUPYIOIINX MPU3HAKKA MPOTEKAHHMS PEAKIUi
WOHHOTO oOMeHa (oOpa3oBaHWE oOcajka, BBIIEICHHE Ta3a, O0pa3oBaHHWE BOMBI); OIBITOB,
WLTIOCTPUPYIOIMUX MTPUMEPHI OKHUCIIUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ (ropeHHe, pCakuunu
pPa3joXKEHUs, COCOMHEHUS ), pPACIO3HABAHHE HEOPraHMYSCKHMX BEHIECTB C  [MOMOIIBIO

Ka4€CTBCHHBIX pCaKI_[I/Iﬁ Ha MOHBI; PCHICHUC SKCICPHUMCHTAJIBHBIX 3a1a4

Hewmetannsl 1 ux coeTuHeHUS

2.1

2.2

OO0mrast xapakTepucTHKa TajgoreHoB. OcOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHBIE CTCTICHH
oxucieHns. CtpoeHne n (pU3NUECKHE CBOMCTBA MPOCTHIX BEIIECTB — IaJOT€HOB. XUMHUYECKHE
CBOWCTBAa Ha mpuMepe Xjopa (B3aMMOACHCTBHE C METalIaMH, HEMETaJUIaMH, IIeI0YaMH).
XnopoBogopoa. ComnsiHast KUCTIOTa, XUMHUUECKHE CBOWCTBA, MOJyueHUe, puMeHenue. JlefcTBue
XJIOpa W XJIOPOBOJOPOAA HA OPTaHH3M dYeJoBeKa. BakHeilmme XJIOpPHIBI M UX HAXOXKICHHE B
npupose

OO6mast xapaktepucThka d>7MeMeHTOB VIA-rpynmel.  OCOOCHHOCTH CTPOCHHS  aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue M (HU3MYECKHe CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPOJa U Cepbl. AJUIOTPOIHBIE MOJAU(UKAIIMK KUCIOPOAa U cepbl. XUMHUYECKHE CBOHCTBA
cepsl. CepoBosiopos, cTpoeHue, (pusnueckne W XUMHUYeckHe cBoiicTBa. OKCHIBI cepbl Kak
MIPEACTaBUTENN KUCIOTHBIX OKCHIOB. CepHasl KMCIOTa, (pU3NYECKHEe M XUMHYECKHE CBOWCTBA
(obmme Kak TpeicTaBUTENs Kiacca KHCIOT M crenuduueckue). XUMHYECKHE pPEaKIHH,
JeXalue B OCHOBE MPOMBIIUIEHHOTO crioco0a IMOJy4eHHs CepHOil KHCIOTHL [IpuMeHeHue.
Conu cepHOH KHCIIOTBHI, KaueCTBEHHAs peakuus Ha cyinbgar-uoH. Haxoxnenme cepel u eé
COCIMHEHUI B IIpUpoJe. XUMHUUECKOE 3arps3HECHUE OKPYXKAIOIIEH Cpellbl COCJUHEHUSAMU CEPbI

(KI/ICJ’IOTHLIC J0XKOH, 3arpa3HEHUE BO3yXa U BOZ[OéMOB), CII0COOEI ero MMpeAOTBpAIICHUA

23

OO0mass xapakTepucThKa dJIeMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOCHHS  aTOMOB,
XapaKkTepHble CTEIeHH OKHUCIeHHs. A30T, pacHpoCTpaHeHHe B Mpupoje, (GHU3UYeCKUue Hu
XUMHUUecKHe cBoiicTBa. KpyroBopot azora B npupojie. AMMHAK, ero GU3UYeCKUe U XUMHYECKUE
CBOMCTBa, MojyueHue u npumeneHune. Conm aMMOHUS, UX (pU3NYECKUE U XUMHUYECKUE CBOWCTBA,
npuMeHeHne. KadecTBeHHas peaknys Ha MOHBI aMMOHMA. A30THas KHCJIOTa, €€ IOJIydeHHe,
¢u3ndeckne W XUMHYECKWE CBOiicTBa (0OImmMe Kak TpeAcTaBUTENsS Kiacca KHCIOT U

cneruduaeckue). Mcmonp3oBaHne HUTPATOB M COJNEH aMMOHHS B KadeCTBE MHHEPATBHBIX
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ynoOpeHnit. XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIEH cpeabl COSTMHEHUSAMH a30Ta (KHCIOTHBIE
JOK[IH, 3arps3HEHHE BO3/1yXa, MOYBbI U BOJOEMOB)

®dochop, amotponHsie Moaudukanuu hocdopa, Pusudeckre U XUMUIeckne cBoiictBa. Okcug
bochopa(V) u dochopnas kuciora, (GU3MYSCKHE U XUMHUCCKHUE CBOWCTBA, MOJydYCHHE.

Hcnons3oBanue GocdaroB B KauecTBE MUHEPAIBHBIX YJ00pEHUH

2.5

O6mass xapaktepuctuka d3yeMeHTOB [VA-rpymmel.  OCOOEHHOCTH CTPOCHHUS  aTOMOB,
XapaKTepHBIE CTETIEHN OKUCIICHHA. YTIEepOol, alJIOTPOIHbIE MOAU(PHUKALINH, PaCIIPOCTPAHEHHE B
npupoze, GU3NIeCKue U XUMHUYECKUE CBOMCTBA. Ancopoiums. KpyroBopor yrieposaa B mpupo/e.
Oxcuipl yriaepoaa, ux GU3NUYECKUe U XUMHUUCCKUE CBOMCTBA, CHCTBUC HA JKUBBIC OPTaHU3MBI,
MOJly4YeHUEe U MpPUMEHEHHe. DKOJOrHuecKre MpobieMbl, cBsizaHHble ¢ okcuaoM yriepoaa(IV);
TUIOTE3a TJI00AJBHOrO TMOTEIUICHNS KITUMATa; MapHUKOBbIA 3(dekT. YronpHas kucinora u eé
conu, ux (HU3MYECKHe U XUMHYECKHE CBOMCTBA, MOJydYeHHE M TpHMeHeHue. KauecTBeHHas
peakuuss Ha KapOoHaT-MOHBL ~ Vcmomp3oBaHme KapOOHATOB B OBITY, MEIHWIUHE,

TPOMBINUICHHOCTH U CEIILCKOM XO03SHUCTBE

2.6

HCpBOHaqaﬂbHLIe ITOHATHS 00 OPraHMYCCKUX BCHICCTBAX KaK O COCIMHCHUAX YIJiepoJa (MCTaH,
OTaH, 3TUJICH, allCTHUJICH, 3TAaHOJI, I'IMLICPUH, YKCYCHasl KI/ICJ'IOTa). HXx coctaB U XHMMHYECKOE
CTpOCHHUC. TlonsTrie 0 OGHOJIOTMYECKU BaXKHBIX BCHICCTBAX: XKXUpPAX, 6em<ax, yrieBoJaax — U UX
poJar B JKU3HHM YCJIIOBCKA. MaTepI/IaJILHoe CANHCTBO OPraHUYCCKUX W HCOPTAaHUYCCKUX

COeIMHEeHU I

2.7

Kpemuuii, ero Gpusudeckue U XUMHYSCKHE CBOWCTBA, TMOJydyeHUe u npuMeHenue. CoeanHeHus
KpeMHus B nipupoje. O6mmme npencraBieHust 00 okcuae kpeMuuss(IV) n kpeMHHEBOW KHCIIOTE.
CunmukaTel, WX HCIOJNB30BaHWE B OBITY, MEIUIWHE, TPOMBINUICHHOCTH. BakHeimme
CTPOUTENbHbIE MaTepuajbl: KepaMmHKa, CTeKJIO, IIEMEHT, OETOH, >ene300eToH. IIpoOieMsbr

0e3011aCHOTO MUCITOJIb30BAHUS CTPOUTCIIbHBIX MAaTE€PHAIOB B MOBCEIHEBHOM KU3HH

2.8

XUMUYECKUI IKCIEPUMEHT: W3ydeHHE OOpa3lloB HEOPTaHUYECKUX BEIECTB, CBOMCTB COJSHOMN
KHCJIOTBI; TIPOBE/ICHUE KAYeCTBEHHBIX PEaKIMi HA XJIOPUA-UOHBI U HAOJIOJCHUE MPU3HAKOB UX
MPOTEKAHUS; OIBITHI, OTPaXKAroNHe (PU3MYCCKHUE M XUMHYCCKHE CBOICTBA TaJIOTCHOB U HX
COCIIMHCHUH (BO3MOXKHO WCIIONIF30BAaHHUE BHICOMATCPHANIOB); O3HAKOMIICHHE C 0Opa3namMu
XJIOPUIOB (TAJIOTEHUIOB); 03HAKOMJIEHHE ¢ 00pa3iamu cepbl U €€ COeTUHEHHUSMH (BO3MOXKHO
WCIOJNB30BaHUEC BUACOMATCPHAIOB); HAONIOJEHUE TMpoIllecca OOYIJIMBAaHUS caxapa o[
JCUCTBUEM  KOHIICHTPHUPOBAHHOW CEPHOM  KHCIIOTHI, H3yYEHHE XHMHUYECKHX CBOMCTB
pa30aBieHHOW CEpHON KHCJIOTHI, MPOBEJCHUE KAYECTBEHHOW peakuuud Ha CyibhaT-uoH Hu
HaOMIO[ICHHEe NpU3HaKka e€ MPOTEKaHWs; O3HAKOMIICHHE C (M3MYECKUMH CBOMCTBAMU a30Ta,
dbochopa u wux coenuHeHHMH (BO3MOXHO UCIOJIb30BAaHHE BHICOMATEPHANIOB), 00Opa3maMu
a30THBIX W (HOCPOpPHBIX YHAOOpPCHMI; TONyYeHUE, COOMpaHWe, pPACIO3HABAHHE U H3YYCHHUC
CBOWCTB aMMHaKa; IPOBEICHHE KAYECTBCHHBIX pPEaKIMid Ha WOH aMMOHHS U (ocdar-uoH u
M3YyYCHHUE TPU3HAKOB UX MPOTEKAHUS, B3aHMOICHCTBHE KOHIICHTPHPOBAHHON a30THON KHUCIOTHI
¢ Mebi0 (BO3MOXKHO MCIIOJIb30BAHKUE BUICOMATEPHAIIOB); H3yUE€HHE MOJICNICH KPUCTATUYECKIX
pemérok anmasa, rpadura, GpyiepeHa; 03HAKOMIIEHHE C TIPOLECCOM aJICOPOIMU PACTBOPEHHBIX
BEIIECTB AKTUBHUPOBAaHHBIM YIJIEM M YCTPOICTBOM NPOTHBOTasa; IOIy4eHHe, coOHMpaHue,
pacro3HaBaHKE U U3yYCHHUE CBOWCTB YIJICKUCIIOTO ra3a; MPOBECHNE KAUeCTBEHHBIX PEaKInil Ha

Kap60HaT— U CHUJIHUKAT-UOHBI M M3YUYCHHC TIPU3HAKOB HMX TMPOTCKAHUA; O3HAKOMJIICHUE C
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HpOI[yKHI/IeI\/'I CUJINKATHOM MPOMBIIIJICHHOCTH; PCIICHUE JKCICPUMEHTAJIBHBIX 3aJad II0 TEME

«BakHele HeMeTaJUIbl U UX COEIMHEHHUS)

MeTtamis! 1 ux COCIMHCHUA

3.1

06111351 XapakKTECpUCTUKA XUMHUYCCKUX JJIEMEHTOB — MCTAJIJIOB Ha OCHOBAaHWU HX IIOJIOKCHHUA B
Ilepuognueckoit cucreme xumuueckux snemeHToB J[.M. MenneneeBa M CTpPOECHHS aTOMOB.
Crpoerne MeTauioB. MeTayuindeckass CBSA3b M METAJUIMYECKas KPHUCTAJUIMYECKas perméTka.

ONEKTPOXUMUYECKUN P HAPSDKCHUH METaJIOB

3.2

33

dmyyeckue M XUMHYECKHE CBOMCTBA METAJIIOB. O6H.[I/IG CITOCOOBI NOJIyuCHHUsA MCETAJlJIOB.
IlonsTne o KOpPpPO31HU METAJUIOB, OCHOBHBIC CITIOCOOBI 3alIATHI KX OT KOPPO3HU. CriaBsl (CTaJ'IB,

YYTyH, JIOPATIOMUHNI, OpOH3a) ¥ UX IPUMEHEHHE B OBITY M IPOMBIIIJICHHOCTH

[llenounsle mMeTamnel: nonoxkeHue B [lepuogmueckoil cucreme XMMHUYECKUX 3ieMeHTOoB J[.U.
MenpneneeBa; CTpoeHHME HMX aTOMOB; HAaXOXIE€HHE B mpupone. Pu3nyeckue W XUMHUYECKHUE
cBo¥icTBa (Ha mpuMepe HaTpus u Kajws). OKCHIBI ¥ THAPOKCUAB HaTpus U Kanwus. [IpumeHeHne

IIEJIOYHBIX METAJIJIOB U UX COSTUHEHUN

34

3.5

[[lenoyHo3eMeNbHBIE METAJUIBI MarHUM M Kajnpuuil: mnojoxeHue B I[lepuoguueckoil cucreme
xumuueckux snemeHToB J[.M. MeHneneeBa; CTpo€HHE KX aTOMOB; HAaXOXJIECHHUE B MPUPOIE.
dm3nyeckue U XUMHUYCCKHE CBOMCTBA MAarHus M Kaiblusa. BakHeHIne coemmHEHUS KalbIIHs
(okeum, TrApoKCcHIT, conu). JKECTKOCTE BOJBI M CIIOCOOHI €€ YCTpaHeHHS

Amomunuii: nonoxxenue B [lepuonudeckoii cucreme xumudeckux snementoB .M. Menneneesa;
CTpPOCHHE aToMa; HaxOoKAeHHe B mpupoje. Pu3nyeckne W XMMHUUYECKHE CBOMICTBA aTIOMHUHUSI.

AM(l)OTepHI)IC CBOMCTBa OKCHJa U TUAPOKCHUIAa AJIIOMUHUA

3.6

3.7

Keneszo: nonoxenue B Ileprognueckoil cucreMe xuMudeckux anemeHroB .M. MeHneneesa;
CTPOCHHE aToOMa; HaXOXJIeHHWe B mpupone. Pusnyeckne M XHMHYECKHE CBOMCTBAa JKenes3a.

Oxcunpl, rugpokcuast u conu xxenes3a(ll) u xenesa(Ill), mx cocras, cBoiicTBa U MOTyYeHHE

XUMHUCCKUI OIKCHEPUMEHT: O3HAKOMIICHHE C 00pa3laMM METaIOB M CIUIABOB, UX
(U3MYeCKUMU  CBOWCTBAMH; U3YyYCHHE pE3YJIBTATOB KOPPO3HH METANIOB  (BO3MOXHO
KCIOJIb30BaHUC BUICOMATEPUAIOB), OCOOCHHOCTEH B3aUMOJICHCTBUS OKCUIA KATBIMSI U HATPUS
¢ BOJMOW (BO3MOXKHO HCIIOJIB30BaHHE BHICOMATEPHAJIOB); HCCICIOBAHHE CBOWCTB >KECTKOU
BOJIBI; TIpOIIecca TOPCHUS JKelie3a B KHCIOPoAe (BO3MOXKHO HCIIOB30BAHKE BHIICOMATCPHAIIOB);
IMPU3HAKOB MPOTEKAHNA Ka4CCTBCHHBIX peaKHI/Iﬁ Ha NOHBI (MaFHI/IH, KaJblys, aJJlOMHUHUS, IMHKA,
xkenesa(Il) u sxenesa(Ill), meau(Il); HaOmOZeHHE ¥ OMHMCAaHHWE MPOIIECCOB OKPALTHBAHUS
IUIaMCHU HWOHAMHW HATpUs, Kajlnud W KaJlblUA (BO3MO)KHO HCIIOJIb30BAHUEC BI/I}IeOMaTepI/IaHOB);
uccieoBanne aM()OTEPHBIX CBOMCTB THIPOKCHIA AJTFOMHHHUS U THAPOKCUIA IHMHKA, PEIICHUE

OKCIICPUMCHTAJIbHBIX 3a/la4 110 TEME «BaxkHeie MeTajlabl U UX COSTUHEHHS)

XuMus 1 OKpY’Karolast cpeaa

4.1

Hosgrie MaTtepuralibl U TEXHOJIOTHUH. BCIIICCTBa " MaTepualibl B HOBCCHHCBHOﬁ JKHU3HHU 4YCJIOBCKA.
Xumus u 310POBbEC. be3omacuoe ucrmoan3oBanme BCIICCTB U XMMHYCCKUX peaKuHﬁ B 6LITy.

HepBaﬂ TIOMOIIb IMPHU XUMHUYCCKUX OKOrax U OTPABJICHUAX

4.2

OCHOBBI 3KOJIOTHYECKOH I'paMOTHOCTH. XHUMHUYECKOE 3arpsi3sHeHue okpyskaromeit cpeas I1J1K.
Pons xuMun B pemieHMH 3KONOTHYeCKHX MpobneM. IIpuponHble MCTOYHHKH YIIIeBOIOPOIOB

(yromp, mnpuWpomHBI Ta3, HE(PTH), MPOAYKTH HX IepepaboTKH, WX poOIb B OBITYy U
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MPOMBIIIIJIICHHOCTH

43

XuMHuIecKHit OKCIICPUMCHT: H3Y4YCHHUC o6pa3u0B MaTepHraioB (CTCKJ’IO, CIlZIaBbl MCETAJIJIOB,

TIOJIMMEPHBIE MaTePHaIbI)
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IMPOBEPAEMBIE HA OI'D ITIO XUMHUHU TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJBHOM MPOT'PAMMBI OCHOBHOI'O OBIIET'O

IIpoBepsiemble TPeOOBaHUSA K NIPeJIMETHBIM pe3y/jbTaTaM 0a30BOro ypoBHs
OCBOEHUS OCHOBHOI 00pa30BaTe/IbHON NPOrpaMMbI OCHOBHOT'O 0011Iero
oOpa3zoBanusi Ha ocHoBe PI'OC

IIpencraBnenue:

0 TO3HABA€MOCTH SIBJICHHM IpupoAbl, MTOHUMaHUC O00BEKTUBHON 3HAYUMOCTH OCHOB
XAMHYICCKON HAYKH Kak obnactu COBPECMCHHOT'O CCTCCTBO3HAHHS, KOMIIOHCHTA
O6H.Iel>i KYyJbTYPBl U HpaKTH‘ICCKOﬁ ACATCIBHOCTU  YCJIOBCKA B  YCIOBHAX
COBPEMEHHOTO O6H.ICCTB3; TIIOHMMAHHUE MECTa XUMHU CPE€AU APYIUX €CTECTBEHHBIX

HayK

0 Hay4YHBbIX METOJAaX IO3HAHUSA, B TOM YHCJIC SKCICPUMCHTAJIBHBIX U TCOPETUICCKUX
METOAax MCCIIeAO0BaHUsA BCIICCTB W U3YUCHHA XUMHUYCCKUX peaKIIPIﬁ; yYMEHue

HCIIOJIBb30BATh MOACIIN JIA 00BICHEHUS CTPOCHUA aTOMOB U MOJICKYJI

0 cdepax IpodecCHOHATBHO NeATeNFHOCTH, CBI3aHHBIX ¢ XUMHUEH H COBPEMEHHBIMU
TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTIDKCHHSX XMMHYECKOW HAayKH, YTO HO3BOJIUT
oOywaromumMmcsi ~ paccMaTpuBaTh  XUMHIO  Kak  chepy  cBoeit  Oymymeit
npo(ecCHOHANLHONW eSATeNbHOCTH M CleNlaTh OCO3HAHHBIA BBIOOP XHMHH Kak

poGUIBLHOTO MpeMeTa IPH TIEPEX0/ie Ha YPOBEHb CPETHETO 00IIET0 00pa3oBaHus

OBPA30OBAHUS
Kop
NpoBepsieMoro
TpeOoBaHUsI
1
1.1
1.2
1.3
2
2.1
2.2

BJ'Ia,HCHI/IC CHCTEMOM XHMMHUYECKUX 3HAHUH H YMCEHUC TIPUMCHATH CUCTEMY

XUMHNYCCKUX 3HaHPII7[, KOTOpAast BKIIFOYACT:

BOKHCHIIINE XUMHUYCCKHE MOHATHSA: XUMHUCCKHUI DJICMEHT, aTOM, MOJICKYJIa, BEIIECTBO,
MPOCTOE U CJIOXKHOE BEIECTBO, OJJHOPOJIHAS U HEOJHOPOHAS CMECh, OTHOCHUTEIIBHBIC
aTOMHasi ¥ MOJICKYJISIpHAs MAacChl, KOJMYECTBO BEIECTBA, MOJb, MOJSPHAs Macca,
MOJISIPHBIN 00BEM, OKCH]I, KUCJIOTa, OCHOBAHHE, COJIb (CPEIIHAS), XUMIUIECKas pEeaKITus,
peaKm/m COCIMHCHMNA, peaKum/I paanonceHI/m, peaKm/m 3aMCIICHUA, peaKHI/II/I O6M6Ha,
TEII0BOH 3()(HEKT peakium, SK30- ¥ DHIOTCPMHUCCKUC PEAKIMH, PACTBOP, MACCOBas
JOJST XUMHUYECKOTO DJJIEMEHTa B COCAMHECHHM, MAacCOBas OIS M IMPOICHTHAS
KOHIICHTPAITUS BEIIIECTBA B PACTBOPE, SAAPO aTOMAa, SJICKTPOHHBIH CIIOH atoMa, aTOMHas
opOuTanb, pajlyc aToMma, BaJIEHTHOCTb, CTEMEHb OKHCICHHS, XUMHYECKas CBS3b,
ANIEKTPOOTPHIATENBHOCTD, TIOJSIPHAS] M HETOJISIPHASI KOBAJICHTHAS CBSI3b, HOHHASI CBA3b,
METaJUTHYECKasl CBsI3b, KPUCTAJUIMYECKAs pemiéTka (aTOMHas, HOHHAs, METaIUINIeCKasi,
MOJIEKYJISIpHAst),  WOH,  KaTHOH, AaHWOH,  OJEKTPOJIUT W  HEDJICKTPOJIHUT,
JJIEKTPOJIMTHYCCKAS JUCCOLMAIMS, PCEAKIUH HOHHOIO OOMCHA, OKHCIHMTEIBHO-
BOCCTAHOBUTCJIbHBIC peaKHI/II/I, OKHUCJIHUTCIIb N BOCCTAHOBHUTCIIb, OKHUCJICHHUC nu
BOCCTAHOBJICHHUE, 3JICKTPOJIHM3, XUMUYECCKOE PaBHOBECHE, 0OpaTUMbIC M HEOOpaTHMBbIC
PeaKI|y, CKOPOCTh XUMHYECKOH peakimu, karamuzarop, [1JIK, xopposus meTasios,

CILIaBbI

OCHOBOIIOJIAraromume 3aKOHbI XWMHUH: 3aKOH COXpPAaHCHUSA MACChI, nepno,unqecmdﬁ

3aKOH Z[I/I MeHaeneeBa, 3aKOH IIOCTOAHCTBaA COCTaBa, 3aKOH ABoraz[po
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TEOpUU XUMHUM: aTOMHO-MOJIEKYJIIpHAas TEOpUs, TEOpUSA OSIEKTPOIUTUYECKOU

2.3
JIUCCOLIMAITIN
3 Bnagenune ocHOBaMHM XMMHYECKON I'PaMOTHOCTH, BKIIFOYAIOLIEH:
YMEHHUE MPABUIBHO HCIOJIh30BATh M3YUYCHHBIC BEIIECCTBA M MaTCPHAJbI (B TOM YHCIIE
MUHEpaJIbHBIE YIOOPEHMsI, METaJUTBl U CIUIaBHI, MPOAYKTHI IepepabOTKNA MPUPOTHBIX
11 HCTOYHUKOB YTIEBOMOPOAOB (YIJIsA, MPHUPOJHOTO Ta3a, HeYTH) B OBITY, CEIBCKOM
’ XO3SICTBE, HAa MMPOU3BOJICTBE U MOHMMAHHUE 3HAUCHUS KUPOB, OCITKOB, YTICBOIOB IS
OpraHm3Ma dYeJOBeKa; yMEHHE MPOTHO3MPOBATH BIUSHUE BEIIECTB U XUMHUYECKHUX
MPOIECCOB HAa OPTAHMU3M UYEJIOBEKA U OKPYKAIOIIYIO MPUPOIHYIO CPEIy
32 YMECHHE MHTETPHUPOBATH XHMUYECKHE 3HAHHUA CO 3HAHWAMH JPYTHX YIeOHBIX
' MIPEeIMETOB
HAJIMYKME OMbITa Pa0OTHl C PA3IMYHBIMH HMCTOYHHKAMH HH(MOpMAIMH MO XUMHUHU
33 (HayuHas W HAyYHO-TIONYIISIpHAs JUTEpaTypa, CIOBapH, CIPABOYHWKH, WHTEPHET-
pecypchl)
YMEHHE OOBEKTUBHO OIICHWBATh MH(OPMAIMIO O BEMIECTBAX, UX NPCBPAIICHUSIX U
34 MPAKTUIECKOM MPUMEHCHHH W YMCHHE HCIIONB30BaTh €€ sl PeUIcHHs Y4eOHO-
MTO3HABATENHFHBIX 33/1a9
Brasienue 0CHOBaMU MOHSATHIHOTO ammapata ¥ CUMBOJIMYECKOTO sI3bIKA XMMHUU IS
4 coCTaBJICHUsI (POPMYJT HCOPraHMYCCKUX BEIICCTB, YPaBHCHUHA XMUMUYECKHUX PCaKI[HIA;
ocHoBaMu xumuueckoi HomeHknatyps! (IUPAC u TpuBuanbHOiL)
YMeHue OOBSACHATH CBSI3b IOJIOKCHHS dJJieMeHTa B Ilepuomudeckoil cucreMe ¢
s YUCIIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUSI aTOMOB XHMHUYECKUX DJIEMEHTOB (COCTaB U
3apsx  sapa, oOIIee YHCIIO AJIEKTPOHOB), paclpelelieHHeM JJICKTPOHOB IO
SHEPreTUYECKUM YPOBHIM aTOMOB IEPBBIX TPEX MEPUOJOB, KK M KaJIbIIHS
[IpencraBneHne 0 MEPUOIUUECKONH 3aBUCUMOCTH CBOMCTB XMMHUYECKHUX DSJIEMEHTOB
6 (pamuyc atoma, 3JIEKTPOOTPULIATENBHOCTB), MPOCTBIX M CIOXHBIX BEIIECTB OT
MOJIOXKEHHUS A1eMeHTOB B [lepronnyeckoil cucremMe (B MajbIX IMEPHOAAX M TIIaBHBIX
MOJTPYIINax) U AICKTPOHHOTO CTPOCHHS aToMa
7 YMenue kinaccuuImupoBaTh:
7.1 XUMHUYECKHUE IITEMEHTHI
7.2 HEOpraHU4YecKHe BEeIlecTBa
7.3 XUMHUYECKHUE PEAKLIUU
8 YMeHue onpeaensiThb:
8.1 BaJICHTHOCTH W CTEIICHb OKUCIICHHSI XUMUYECKHUX 3JICMEHTOB, 3aps]] HOHA
8.2 BHJ] XUMHYCCKOH CBSI3M M THIT KPHUCTALTHYSCKONW CTPYKTYPBI B COSAMHCHUSIX
8.3 XapakTep cpeibl B BOJHBIX PAacTBOpax BEMIECTB (KUCIOT, OCHOBAHMI)
8.4 OKHCJIUTENb U BOCCTAHOBUTEID
9 YMeHue xapakTepr30oBaTh GU3MYECKUE U XUMUYECKHE CBOMCTBA!
91 MPOCTHIX BemecTB (KUCIIOPOJ, O30H, BOJOPOX, TpaduT, aiaMa3, KpeMHHH, a30T,

¢docdop, cepa, XJI0p, HATPHIA, KNI, MATHAH, KaJIbIUN, aTFOMIUHHHN, JKEJIe30)
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CJIOXKHBIX BCIIECTB, B TOM 4YHUCJIEC HUX BOAHBIX PpacCTBOPOB (BOI[a, aMMMUak,

XJIOPOBOJIOPOJI, CEPOBOJOPOJ, OKCHABI W THIAPOKCHUABI MeTamioB [-IIA rpynm,

9.2 amomunams, mean (I1), muaka, xenesa (II u 1), okcuner yrnepona (I u V), kpemans
(IV), a3ora u ¢ochopa (III u V), cepsr (IV u VI), cepHucras, cepHas, a3oTHCTas,
a3otHas, pocdopHas, yroipHas, KpEMHHAEBas KUCIOTA M UX COIH)

MPOTHO3UPOBATh U XapaKTEPU30BaTh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HX

9.3 COCTaBa M CTPOEHMs, NPUMEHEHUE BELIECTB B 3aBHUCHUMOCTH OT HX CBOWCTB,
BO3MOKHOCTH MTPOTCKAHUS XUMUICCKUX MIPEBPALICHUN B PA3TIIYHBIX YCIOBHIX

10 YMeHue coCTaBiIsITh MOJIEKYJISIPHBIE M MOHHBIC YPAaBHEHUS PEAKIIHA, B TOM YHUCIIE:

10.1 peaxImii HOHHOTO OOMeHa

10.2 OKHUCJIUTEIHHO-BOCCTAHOBUTENILHBIX PEAKIIHI

103 WUTIOCTPUPYIOIINX ~ XUMHYECKHE  CBOWCTBa  HM3YYCHHBIX  KJIAcCOB  (TpyIII)

' HEOPTaHMYECKUX BEIIECTB

10.4 MTOJITBEP K NAIOIINX TCHETUUCCKYIO B3aHMOCBSI3b MEXITY HUMU

11 YMeHHe BBIYHCIATH (IPOBOANUTE PACUETHI):

11 OTHOCHTEIFHYIO MOJICKYIIIPDHYI0O W MOJISIPHYIO MacChl BEIIECTB, MAacCOBYIO IOJIO

' XUMHUYECKOTO DJIEMEHTa B COSAMHEHUN

11.2 MAacCOBYIO JIOJIIO BEILIECTBA B pacTBOpE,

11.3 KOJIMYECTBO BEIIECTBA U €T0 MacCy, 00beM razoB

114 [0 YpaBHEHUSIM XUMHYCCKHX PEaKUUI M HAXOJWTh KOJMYECTBO BEUIECTBA, 00BEM U

' MacCy peareHTOB WU MPOJYKTOB peaKIuu

12 Brnanenue (3HaHHE OCHOB):

OCHOBHBIMH METO/IaMH HAYYHOTO MO3HaHHs (HAOJI0IeHue, H3MEPEHUE, IKCIIEPUMEHT,

12.1 MOJECTUPOBAHUE) TPU M3YUYEHUU BEIIECTB W XUMHUYECKUX SBJICHUI; yMEHHE
chopMyIHPOBaTh MPOOIEMY U MPEIUIOKUTH MYTH €€ PEIICHUS

122 Oe3omacHO pabOThl ¢ XHMHYECKUMHU BEIIECTBAMH, XHUMHUYECKOH TIOCYIO0H |

' 1a00paTOPHBIM 000PYyTOBaHHUEM
mpaBWiaMyd  0O€30MacHOrO0  OOpamieHHWs C  BEIICCTBAMHU, HCIOJIB3YEMBIMU B
MTOBCETHEBHOM JKM3HW, TpaBUIAMH IIOBSACHUS B IEIAX COSpEKEHUS 3I0pPOBbI U

12.3 OKpY’Karomield TPUPOJHOW Cpelsl; MOHMMaHWE Bpena (OMacHOCTH) BO3JCHCTBHS Ha
JKUBbIE  OpPraHWU3MBl  ONpPEACNEHHBIX  BEIIECTB, CHOCOOOB  YMEHBIICHHUS U
MPEIOTBPAILEHUS UX BPEIHOTO BO3ACUCTBUSA

3 Hanmnume npakTHyecKMX HABHIKOB IUIAHWPOBAHUS W OCYIIECTBICHHUS CIETYIOIINX
XAUMHUYIECKHX IKCIICPUMEHTOB:

M3YYCHHE U OMMUCaHUE (PH3UUCCKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE C (PU3NICCKAMU

13.1 U XUMUYCCKAMH SBJICHUSAMH, OMBITH, WUIIOCTPUPYIOIINE IPHU3HAKA MPOTEKAHUS
XUMHYCCKHUX PEaKIHA

13.2 H3y4eHHEe CIocOo00B pa3AeieHus cMeceit

133 MTONTyYCHHUE KHUCIOPOAa W M3YYEeHHE €Tr0 CBOMCTB; IONyUeHHE BOAOPOAA W M3YUYCHHE

€ro CBOWCTB; TOJIyYEHHE YTIIEKHCIIOTO Ia3a M M3YYCHHE €0 CBOWCTB; IOJydCHHUE
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aMMHUaKa 1 U3Yy4YC€HUEC €ro CBOMCTB

13.4

MIPUTOTOBJICHWE PACTBOPOB C OMNpEACIEHHOW MAaccOoBOM JoJiell pacTBOPEHHOTO

BCIICCTBa

13.5

NPUMEHEHNE WHIMKATOpOB (JlakMyca, MeTwiopamxka | (eHoadranenHa) s

OIIpe/IeIIeH s XapaKTepa Cpeibl B PACTBOpaX KHCIOT U HIeJo4eit

13.6

13.7

HCCIIeIOBaHNE U OIMCAHUE CBOMCTB HEOPraHMYECKHUX BEUIECTB Pa3IMYHBIX KIIACCOB;
H3y4YEHHE B3aUMOJICHUCTBUS KUCIIOT C METATIAMH, OKCUJaMHU METAJUIOB, PACTBOPUMBIMU U
HEpacTBOPUMBIMHU OCHOBAHUSIMH, COJISIMH; IOJYyYEHUE HEPACTBOPUMBIX OCHOBAHHIA;
BEITECHCHHE OJTHOTO METaJlla APYTHM U3 PacTBOpa COJH; UCCIICAOBaHUE aM(pOTEPHBIX
CBOMCTB rHAPOKCUIOB AITIOMUHMS U LIUHKA

peleHne  J3KCHepUMEHTANbHBIX  3amad  1nmo  Temam:  «OCHOBHBIE  KJIACCHI
HEOPTraHUYECKUX COCAMHEHMI»; «DJIEKTPOJUTHUECKAs Tuccoluanusny; «Baxuenmme

HCEMCTAJJIBI 1 UX COCIUHCHUS), «BaxHeHIne MeTajiIbl M UX COCOUHCHUA

13.8

14

XMMHUUYECKHE 3KCHEPHUMEHTHI, WUIIOCTPHPYIOIINE IPHU3HAKK HPOTEKaHHS peakui
HOHHOTO OOMEHA; KaYeCTBEHHbBIC PEaKIMH Ha MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX
HOHBL: XJIOPHI-, OpOMU-, HOIUI-, CyAabdat-, pocdar-, KapOOHAT-, CHITHKAT-aHUOHEI,
THAPOKCHA-HOHBI, KATHOHBI AMMOHHSI, MarHMs, KaJlblMs, allOMHHHS, xKene3a (2+) u

xkenesa (3+), menu (2+), muHKa

YMeHnue:

14.1

MPECTaBIATh PEe3yNbTaThl JKCIIEpHMEHTa B (OpPME BBHIBOIOB, [IOKAa3aTEIbCTB,

rpauKOB U TaONHUIT U BBISIBIISATH SMIHPHIECKUE 3aKOHOMEPHOCTH

14.2

yCTaHaBJIMBAThb CBA3U MCEKAY PEAJIbHO Ha6J'IIO,I[a€MLIMI/I XUMHWYCCKUMHU SABJICHUAMHA U
mnmponeccamMu, IMPOUCXOAAINIMMU B MAKpO- MU MUKPOMHUPE, OOBIICHITH TIPpUYUHBL

MHOT000pa3us BEIIECTB
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HEPEYEHD 3JIEMEHTOB COIAEPKAHMUS, IIPOBEPSEMbBIX HA OCHOBHOM
roCyJAPCTBEHHOM 9K3AMEHE 11O XUMHHN

Kon

HpOBepﬂeMl)lﬁ 3JIEMEHT COACPKaAaHUA

HCpBOHa‘IaJ’IBHHe XUMHUYCCKUC ITOHATHA

1.1

1.2

YucTsle BemecTBa U cMecH. CrocoObl pa3ieieHus cMeceit

ATOMBI 1 MOJICKYJIbI. Xumuueckue 3j1eMeHThl. CHUMBOJIBI XMMHUYECKHUX JJIEMEHTOB. HpOCTI)Ie )44

CJIOKHBIC BECIICCTBA.

1.3

1.4

Xumudaeckas (I)opMyna. BaneHTHOCTh aTOMOB XUMHYSCKHUX 2JIEMEHTOB. CTEIICeHh OKHCIICHUS

3aKkoH IMIOCTOSIHCTBA cocTaBa BemecTB. OTHOcHUTENbHAass aToMHas wmacca. OTHoOCHTEIbHas

MOJICKYJIApHasA Macca. MaccoBast 10J1s1 XUMUYECKOTO AJIEMEHTa B COSTUHEHUU

1.5

1.6

2.1

KonmuectBo BemecTBa. Mosb. MonsipHas Macca. MousipHbIi 00bEM Tra3oB. B3anMocBs3b
KOJIMYECTBA, MAaCCHI M YHCJIA CTPYKTYPHBIX €IMHHII BEIIECTBA

®uznyeckue U XMMHUYECKUE SBJICHUsI. XUMUYECKasl peakuus U e€ Mpu3Haku. 3aKOH COXpaHEeHHs
MAacCCHI BelecTB. XUMUYIECCKHE YPaBHCHUS

Ilepnoguueckuii 3akoH u Ilepuoguueckas cucreMa xumudeckux snemeHToB [I.M. Menneneesa.
CtpoeHue aToOMOB

[Tepuoanueckuit 3akoH. Ilepuoguyeckas cucrteMa xumudeckux siemeHToB .M. Menneneesa.
[lepuoasl u rpynmnel. OU3NUECKUII CMBICT TOPSAKOBOIO HOMEpA, HOMEPOB MEPUOAA U TPYIIIIBI

9JICMCHTa

2.2

Crpoenne aromoB. CocTtaB aTOMHBIX saep. M3orombl. DnexTpoHbl. CTpoeHHE DIIEKTPOHHBIX
o6omoyek atoMoB TmepBeIX 20 XuMHUYeCKHX OdyeMeHTOB Ilepuogmueckoit cuctemst .M.

MenpeneeBa

23

3aKOHOMEPHOCTH B U3MEHEHHUH CBOWCTB XUMUYECKUX DJIEMEHTOB MEPBEIX TPEX MEPHOI0B, KA,
Kajgpus (paimyca aTOMOB, 3JICKTPOOTPHUIATEIFHOCTH, METAUIMYECKHMX W HEMEeTaJUTMYECKHX
CBOHCTB) M WX COCIUHEHWH B COOTBETCTBHU C TIOJOXKEHHEM OJJIeMeHTOB B [lepmomnmdeckoit

CUCTEME U CTPOCHUEM UX aTOMOB

CrtpoeHue BeliecTBa

3.1

32

Xumudeckas cBsi3b. KoBaneHTHas (TOJSpHAs W HETOJSPHAS) CBSA3b. DIEKTPOOTPUIATEILHOCTD

XHMUYECKUX 2JIEMEHTOB. MloHHas cBs3b. MeTamindeckas CBsI3b

Tunsl KpUCTANIMYECKUX PEHIETOK (aTOMHas, MOHHAs, METalJIMYecKas), 3aBUCUMOCTh CBOWCTB

BEILIECTBA OT TUIIA KPUCTAJUIMUYECKON PEIETKH U BU1a XUMUYECKOU CBSI3U

Baxneiimure npeacTaBUTEN HEOPraHUYECKUX BemecTB. HemeTrambl 1 ux coequHeHus. MeTaiist

" NX COCOUHCHUA

4.1

Kraccudukanus ¥ HOMEHKJIATypa HEOPraHWYECKHX COEIMHEHWH: OKCHIOB (cosieo0pasyromue:
OCHOBHBIC, KHCIJIOTHBIE, aM(OTEpHbIE) M HecoseoOpa3ylolue; OCHOBaHMH (IMIENOYH U
HEpacTBOPUMBIC ~ OCHOBAHHS);  KHCIOT  (KHUCIOpOACOAEpKale W OECKHCIOPOIHBIE,

OJJHOOCHOBHBIC U MHOI‘OOCHOBHBIC); colleit (CpC,Z[HI/IX u KI/ICJ'ILIX)

4.2

dusznyeckne W XUMHYECKHE CBONCTBA MOPOCTBIX BCUIECTB-HECMCTAJIJIOB: BOAOpOAA, XJopa,

KHCJIOPO/a, CepHl, a30Ta, (ochopa, yriepoaa, KpeMHHUST
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dusnyeckne U XMMHUUYECKHE CBOMCTBA MPOCThIX BCHICCTB-METAJUIOB: JINTHUA, HATpHUA, Kajusd,

+3 MAarHus 1 KaJblys, ATIOMHHNS, JKesle3a. DIeKTPOXUMUYECKUH ps HalpsKeHNH METaJlJIoB
a4 Ou3HUeCKue U XUMUYECKHE CBOMCTBA BOJOPOJHBIX COEAMHEHHH HEMETAIUIOB: XJIOPOBOAOPOJA,
' CepoBOJOPOJIa, aMMHAKa
45 dusnyeckue ¥ XUMHUYECKHe CBOWCTBA OKCHAOB HemeTaymioB: cepwul (IV, VI), azora(ll, IV, V),
' dochopa(Ill, V), yrnepona(Il, IV), kpemuusa(IV). IlomyuyeHre OKCHI0B HEMETAIIIOB
46 Xumpdeckre CBOWCTBA OKCHIOB: MeTawioB [A-IITA rpymm, nmaka, meau(ll) u xeneza(Il, III).
' [onmy4yeHne okcuaI0B METANIOB
47 XuMHUUECKUE CBOMCTBa OCHOBAaHWN M aM(pOTEPHBIX THAPOKCUAOB (HA MpPUMEpE THAPOKCHUIOB
' AIIOMHHUS, Kese3a, HuHKa). [lonydeHne ocHOBaHUiT M aM(OTEPHBIX THIPOKCHIIOB
OO0ue XWMHUYECKHE CBOMCTBAa KHCIOT: XJIOPOBOJOPOIHOM, CEpOBOIOPOMHOW, CEPHUCTOMH,
4.8 CepHOM, a30THOW, ¢ocdopHOH, KpemHHEBOW, yrompHOH. Ocobble XUMHYECKHE CBOICTBa
KOHLEHTPHUPOBAHHOM CepHOU U a30THOM KucioT. [lonydyenue kuciaor
4.9 OO01mue XuMUIEcKHe CBoicTBa cpeHuX coineid. [lomyyenne coneit
410 [Tonmy4yenue, cobupanue, pacro3HaBaHHE BOJOPOJa, KHUCIOpPOJa, aMMHaKa, YIJIEKHCIOro raza B
) nabopaTopun
411 [Monyuenne ammuaka, CEpHOW M a30THOM KHCIOT B MpoMmbliuieHHOCTH. OOmmme crocoOs!
) MOJYy4EHUS METANIOB
4.12 I'enernyeckas cBA3b MEXAY KJIacCaMU HEOPIaHUYECKUX COEAUHEHUHN
5 XUMHUECKUE peaKiuu
Knaccnpukanust XMMHUYECKHX pPEaKnHWi 10 Pa3iIWYHBIM IPHU3HAKaM: II0 YHCIy M COCTaBy
5.1 YYaCTBYIOUIMX B pEaKUUH BEIIECTB, IO TeIoBoMy 3(dekTy, 1Mo H3MEHEHUIO CTerneHen
OKHCJICHUS XUMHUYECKUX HIEMEHTOB
55 TemmoBoit  >ddexkT XUMHUUECKOH peaknnud, TEPMOXMMHYECKHE ypaBHEHHA. OJK30- H
' YHIOTEPMHUYECKHE PeaKIUU. TepMOXUMHUYIECKHE YPaBHEHHUS
OKHUCIUTETbHOBOCCTAHOBUTENBHBIE peaknuu. OKucauTenn U BoccTaHoBUTenH. Ilpomeccsl
53 OKHCJICHHS W BOCCTAQHOBJICHMS. OJIEKTPOHHBIH 0OajaHC OKHCIHMTEILHOBOCCTAHOBUTEILHON
peaxuuu
s4 Teopus ameKTpoNUTHYECKON qucconnaniy. KaTHOHBI, aHHOHBIL. DJIEKTPOIUTHI U HEAJIEKTPOIHTHI.
' CuupHble U c1a0ble MIEKTPOIHUTH. CTENeHb TUCCOUAIN
5 Peaxiun noHHOro oOMeHa. YCIOBHS NPOTEKAaHUS peakiui HOHHOTO OOMEHa, IOJIHBIE U
' COKpAILEHHBIC HOHHBIE YPABHEHUSI PEAKLUI
6 XuMmus 1 OKpy’Karomas cpesia
BemiectBa 1 MaTepualsl B IOBCEAHEBHOM XKU3HU YeloBeka. be3onacHoe UCONb30BaHNEe BELIECTB
6.1 W XMMHYECKUX peakuuil B yaboparopuu u ObiTy. IlepBas moMomnip Npu XMMHUYECKHX OXOTax U
OTpaBIECHUAX
XuMHUECKOe 3arpsi3HEHHE OKpYyXaromeil cpeiasl (KHCIOTHBIE IOXIH, 3arps3HEHHE IOYBHI,
6.2 BO3JlyXa U BOJOEMOB), CIIOCOOBI ero mpeaoTBpaiueHus [IpenenbHas gomyctumas KOHLCHTpaIKs

BemecTB ([IJIK). Ponp XxumMum B pemieHud SKONOTHYECKUX MpoOiieM. YCHiIeHHWe MapHUKOBOTO

addexra, pazpyiieHre 030HOBOTO CIOSI
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[Tpumenenue cepsl, a3oTa, pocdopa, yriaepoaa, KpEeMHUS U X COCIMHEHUI B OBITY, MEIHIUHE,

IMPOMBINIJICHHOCTH MU CEJIHBCKOM XO3SMCTBE. HpI/IMeHeHI/Ie MCTaAJIJIOB U CIIJIaBOB (CTaJII), YyT'YH,

63 IOPATIOMIHAH, OpoH3a) B OBITY W MPOMBINUICHHOCTH WX coenuHeHuil. [loHATHE O KOppOo3mH
METaJUIOB, OCHOBHBIE CITOCOOBI 3alTUTHI UX OT KOPPO3HUH
64 [IpupoaHbIC HMCTOYHHKH YTIICBOJOPOJOB (yrojb, NPUPOIHBIA ra3, HE(PTH), MPOIYKTH UX
' nepepaboTku (OCH3MH), UX POJIb B OBITY M MIPOMBIILICHHOCTH
IepBoHaYATBHBIC TIOHSATHS 00 OPraHUYECKUX BEIIECTBAaX KaK O COSAMHEHUSX yrilepoaa (MEeTaH, 3TaH,
6.5 STWJICH, alleTWJICH, 3TaHOJI, TJMIEPWH, YKCYCHas Kuciorta). [loHsATHEe O OHMOJOTMYEeCKH Ba)KHBIX
BEILIECTBAX: JKUPax, OCIIKaxX, YIIICBOAAX — M UX POJIM B )KU3HHU YEITIOBEKA
7 Pacuérer:
7.1 o (hopMyIaM XUMUYECKUX COCTUHCHUI
7.2 Macchl (MAaCCOBO) TOJTM PacTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 [0 XUMUYECKUM YPaBHEHUSAM
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YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JJIS1 YAEHUKA

METOANYECKHUE MATEPHUAJIBI 1JI51 YUHUTEJIS

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HUHTEPHET
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