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ITIOACHUTEJIBHASA 3AIIMCKA

[lporpaMMa MO XUMHU Ha YpPOBHe OCHOBHOTO o0iiero o6pa3oBaHUs
COCTaB/ieHa Ha OCHOBe TpeOOBaHMI K pe3y/bTaTaM OCBOEHUSI OCHOBHOM
oOpa3oBaTe/NbHOM  MpPOrpaMMbl  OCHOBHOTO  o0ijero  obpa3oBaHus,
nipefctaBiaeHHbIX B @I'OC OO0, a Takke Ha OCHOBe (eziepasbHON paboueit
MIPOrpaMMbl BOCTIUTaHUSI M C YYETOM KOHLIETIIMU TperofiaBaHusl y4ueOHOTro
npeagmera «XuMmusi» B oOpa3oBaTe/ibHBIX —OpraHu3alusax Poccuiickoit
Defepauyu.

[IporpamMMa 1Mo XUMHUM AAET Mpe/CTaBieHUe O Lefsix, obieil cTpaTeruu
o0yueHUsi, BOCIUTAHUSI U Pa3BUTHsI OOYYAKOIUXCsS CpeAcTBaMU y4yeOHOTO
rpeaMeTa,  yCTaHaB/MBaeT  o0si3aTeslbHOe — TMpeIMETHOE  COZIep)KaHue,
rpelycCMaTpyBaeT pacripefie/ieHde ero Mo KjaaccaM W CTPYKTYpUpOBaHue M0
pa3zesnaM M TeMaM TpOrpaMMbl MO0 XUMUH, OMpejesiseT KOIUueCTBeHHble U
KaueCTBeHHbIe XapaKTepPUCTUKU coJiepKaHus, peKOMeHyeMYH0
MoC/Ie[iIoBaTeNIbHOCTh  M3Y4YeHUs] XUMUUA C YYETOM MEXIIpeJMeTHbIX U
BHYTPUIPEJMETHBIX ~ CBsi3el, JIOTUKX y4yeOHOro Tmpoliecca, BO3pPaCTHBIX
ocobeHHOCTell 00yuaroIuxcsi, orpejesnseT BO3MOXHOCTH TIpeaMeTa [IJist
peanu3aniuu TpebOBaHUM K pe3y/ibTaTaM OCBOEHUsSI OCHOBHOM 00pa30BaTe/IbHOU
ITporpaMMbl Ha YPOBHE OCHOBHOTO 00II[ero oOpa3oBaHus, a TakkKe TpeboBaHUH
K pe3ysibTaTaM OOyueHUs] XMMWM Ha YpDOBHe Liefield WM3ydeHUsi TpeaMmera U
OCHOBHBIX BHU/IOB YyueOHO-TI03HaBaTe/bHOM JesiTe/TlbHOCTU 00yuarolierocs o
OCBOEHHIO yueOHOTO CO/IepP>KaHUsl.

3HaHVe XMMHHU CJIY>KAT OCHOBOW [jis1 (DOPMUpPOBaHUSI MUPOBO33PEHUS
00yuaro11erocsi, ero rpe/CTaB/eHU 0 MaTeprUabHOM eJMHCTBE MUPA, BaXKHYHO
po/b UrpatroT ¢hopMrpyeMble XUMUel NpeJCTaB/leHrsl O B3aUMOIpeBpalljeHUsIX
SHEPruM U 00 SBOJIIOLIMKM BELIECTB B MPUPOJE, O MyTsX PeLlieHus rI00anbHbIX
npo6/ieM yCTONUMBOrO Pa3sBUTHsI U€JIOBEUECTBA — ChIPbEBOM, SHEPTreTUUeCKOH,
TIUILeBOM 1 KOJIOTMUeCKoi Oe301acHOCTH, Ipob/ieM 3/[paBOOXPaHeHUsl.

N3yueHune XUMuu:

CMIOCOOCTBYeT —peanu3aliid  BO3MOXKHOCTEW [iII  CAMODa3BUTUS U
dbopMUpOBaHUSI Ky/JbTYypbl JIMUYHOCTH, €€ o0umeld u GyHKI[MOHATHHOU
rPaMOTHOCTH;

BHOCHUT BKJ/IaJ] B (hOPMUPOBaHUe MBIIIJIEHUS] U TBOPUECKUX CTIOCOOHOCTEMH
00yYarIUXCsl, HABLIKOB MX CaMOCTOSITeJIbHON yueOHON JesTebHOCTH,
9KCTIepUMEHTalbHbIX U HCC/Ie[oBaTe/IbCKUX YMEHUM, HeoOXOAMMBbIX KakK B
MOBCe/IHeBHOM >KWU3HU, TaK U B MPodeCcCUOHANbHOM JesTe/TbHOCTH;

3HaKOMHUT CO Crelu(UKON HayuHOTO MBILLJIEHUs], 3aK/a/JblBaeT OCHOBBI
L[eJIOCTHOTO B3r/Isild Ha €[WHCTBO TPUPOAbI UM  UesioBeKa, SIBJSETCS
OTBETCTBEHHBIM 3TarioM B (JOPMUPOBAHUM €CTeCTBEHHO-HAYUHOW IPaMOTHOCTU
00yuaroIuXCs;

CrocoOCTByeT (POPMUPOBAHKIO [[EHHOCTHOTO OTHOLIEHUSI K eCTeCTBeHHO-
HayuHbIM 3HaHUSAM, K TpUPOZie, K UeJOBeKy, BHOCUT CBOM BK/IaJ B
JKoJIorMueckoe obpa3oBaHre 00YUYarOIUXCS.

JlaHHBbIe HarpaB/ieHUs] B 00YUeHUH XUMUU 00ecTieunBaroTCs Crieliuukoit
cofep>KaHusi yueOHOTO TIpeaMeTa, KOTODbIM SIB/SIETCS  TeAaroruuecku
a/IarTUPOBAHHBIM OTpakeHeM 0a30BOM HayKu XUMUU Ha OTpe/ie/IEHHOM JTarie
eé pa3sBUTHSL.

Kypc XxvMuu Ha ypoBHE OCHOBHOTO 0011lero o6pa30BaHUsi OPUEHTHUPOBaH
Ha OCBOeHHe OOyYalolMMUCS CUCTeMbl TIepBOHAUA/IbHBIX TOHATUNM XUMUH,



OCHOB HEOpPraHWYeCKOW XMMUU U HEKOTOPBIX OT/e/IbHbIX 3HAUMMbIX MOHSITHUN
OpraHhYeCKOU XWUMUHU.

CTpyKTypa Ccofiep>KaHusi MPOrpaMMbl TI0 XMMUK C()OPMUPOBaHa Ha OCHOBE
CUCTEeMHOr0 MoAxo/a K eé uzyuyeHuto. Coziep)kaHue CK/Ia/IbIBAaeTCsl U3 CUCTEMBbI
MOHATUA O XUMUUYECKOM 3j7ieMeHTe M BeIljeCTBe U CHUCTeMbl TOHSITHU O
XUMHUeCKor peakid. O0e 3THM CHUCTEMBbI CTPYKTYPHO OpraHM30BaHbI I10
MPUHLIUMY TOCAe[0BaTe/TbHOTO Pa3BUTHsI 3HAHWW Ha OCHOBE TEOPETUUYECKUX
rpe/iCTaB/IeHU Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJ/ISIPHOTO YUeHHUsI KaK OCHOBBI BCET'O eCTeCTBO3HAHUS;

— Ilepuogunueckoro 3akoHa [I. V1. MeHjesneeBa KaKk OCHOBHOI'O 3aKOHa
XUMUHU;

— y4eHUs1 O CTPOEHUU aTOMa U XUMUYeCKOM CBSI3U;

— TIpefiCTaBeHW 00 37eKTPOMTUUECKON [MCCOI[HAI[UM BeII|eCTB B
pacTBOpax.

TeopeTnueckrie 3HaHUSI pacCMaTpPUBAKOTCS HA OCHOBE SMIMPUUECKU
MOYUYeHHbIX U OCMBIC/IEHHBIX (DaKTOB, Pa3BUBAIOTCS TOC/IE€[0BATENbHO OT
OJHOTO yPOBHS K [PYroMy, BBINOMHAS (YHKIUA OOBSICHEHUS U
MPOTHO3UPOBAaHUsI CBOWCTB, CTPOEHHUS U BO3MOXXHOCTEM MPAKTUUYECKOTrO
MPUMEeHeHUs U TIOTyUeHUs U3y4aeMbIX BeleCTB.

OcBoeHre TMpOTrpaMMbl TI0 XUMHH CHOCOOCTBYyeT (HOPMUPOBAHMIO
Mpe/CTaB/eHUs] O XUMHUUECKOW COCTaBJISIOIIeNM HAyuyHOM KapTWMHBI MHpa B
JIOTHKe eé CUCTEMHOU NMPUPO/bI, LIEHHOCTHOTO OTHOILLIEHUSI K HAYUHOMY 3HaHUIO
Y MEeTO/IaM TMO3HaHUs B HayKe. M3yueHHe XUMUW MIPOUCXOAUT C TIPUBJ/IeYEHHEM
3HaHUN W3 paHee HW3yUeHHBIX YueOHbIX TipeaMeToB: «OKPYKaroIUi MHUD»,
«buomnorus. 5—7 Knaccbl» U «PU3MKA. 7 K/1acc».

[Ipy wu3yyeHMM XWMUM M[POUCXOAUT (POPMUpPOBAHUE 3HAHWW OCHOB
XUMWUECKOM HayKM Kak o007acTh  COBPEMEHHOTO  eCTeCTBO3HAHUS,
MpPaKTUYeCKON [esATeJIbHOCTA ue/ioBeKa M KaK OAHOT0 U3 KOMIIOHEHTOB
MHPOBOM Ky/bTYphl. 3alaua y4ueOHOrO TpefiMeTa COCTOWUT B (hOPMHpPOBaHUH
CUCTeMbl XMMUUECKHUX 3HAaHUW — BaKHEWILIWX (PAKTOB, MOHSTHW, 3aKOHOB U
TEOPETUUECKUX TIOJIO’KeHUH, [JOCTYITHBIX 0O00OIIeHN MUPOBO33PEHUECKOTO
XapakTepa, si3blka HayKH, B TIPUOOII[eHUM K HayUHbIM METOZaM TIO3HaHUs MPH
W3yUeHUM Bel[eCTB U XUMHUYECKUX peakiud, B (JOpPMUPOBAaHUU U pa3BUTHHU
MO3HaBaTe/IbHBIX YMEHWM YW WX TMpPUMEHeHWH B yueOHO-TT03HaBaTebHON U
yueOHO-UCCIeJOBaTe/TbCKON  [IesiTeTbHOCTH, OCBOEHHW TpaBUI 0e30MacHOro
oOpalljeHus C Bell[eCTBaMH B TIOBCEJHEBHOU JKU3HHU.

[lpy wW3yyeHMM XWMHWM Ha YPOBHe OCHOBHOTO 001iero o6pa3oBaHUs
Ba)KHOe 3HaueHHe MpHoOpey Takue 1ie/H, Kak:

— (opMHpOBaHUE WHTE/VIEKTya/lbHO Pa3BUTOM JIMUHOCTHA, TOTOBOM K
caMo00pa30oBaHUI0, COTPYAHUUYECTBY, CAMOCTOATETHHOMY TIPUHATHIO PeIlleHuH,
criocoOHOM a/[anTUPOBATHCS K OBICTPO MEHSFOIIIMMCSI YCIIOBHUSIM JKU3HHU;

— HarpaB/eHHOCTb OOyueHHsI Ha CHCTeMaTh4yeckoe MpHOOITeHMe
00yuaroImxcs K CaMOCTOSITeJTbHOM TT03HABaTe/IbHOM JIesiTe/TbHOCTH, HayUHBIM
MeTO/]aM TI03HaHUs, (POPMHUPYIOIIMM MOTHBAI[UIO U Pa3BUTHE CIIOCOOHOCTEN K
XUMUHU;

— obecrieyeHue yCJIOBUH, CII0COOCTBYIOIIUX TIPUOOpeTEHHUTO
OOyuaroI[UMHUCS  OIbITa  pa3HOOOpa3sHOW  [eATeNbHOCTH, TO3HAaHUA U
CaMOITI03HaHMSI, K/IHOUEBBIX HaBBIKOB (K/IHOUEBBIX KOMITETEHLIUM), HMEHOIIUX
YHUBepCa/IbHOe 3HaueHue /1Sl Pa3/TMYHbIX BUZOB esITeTbHOCTH;

— dopmupoBanre o00Iel GYHKI[MOHAJIBHOM W eCTeCTBeHHO-HayyHOU
IPaMOTHOCTH, B TOM UHCTe YMEHWM OOBACHATL U OLIEHWBATh SIBJIEHUS



OKDY’KArOLL|er0 MUPA, MCII0/Ib3Ysl 3HAHUS U OIBIT, MOJTyUeHHbIE TIPU M3YyYeHHH
XVMHUH, TIPUMEHATH WX TPU PeIleHn! HpO6J‘[EM B TIOBCEJIHEBHOW >KU3HU U
TPY/IOBOM [leATe/TbHOCTY;

— ¢opMupoBaHMe Yy O0O0yUaroluXcsd TIyMaHUCTUUECKHUX OTHOIIEHWH,
MOHVMAaHUs 1[€HHOCTH XWUMHWUECKUX 3HAaHWM [/ BBIPAOOTKH 3KOJIOTUYECKU
11e71eC000pasHOro MoBe/leHUss B ObITY U TPY[OBOH [€ATESbHOCTH B LEJIAX
COXpaHeHUs1 CBOEro 3/J0POBbsI U OKPY>Katolliei MpUPOIHOM Cpe/ibl;

— pa3BUTHE MOTHBAI[UM K 00yUeHWIO, CITOCOOHOCTEH K CaMOKOHTDPOJIIO U
CAMOBOCTTMTAaHUIO Ha OCHOBe YCBOEHHs OOIrjeuesioBeUueCcKUX I[€HHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOpYy Tipoduiss ¥ HamnpaB/eHHOCTH
Ja/bHeNIero ooyJyeHusl.

OO11jee 4YMCIO YacoOB, OTBEAEHHBIX Ui W3Y4YeHWs XMMUH Ha YPOBHe
OCHOBHOTO 0011]er0 06pa3oBanus, cocTaBysteT 136 yacoB: B 8 kimacce — 68 yacoB
(2 yaca B Hezlent0), B 9 Kimacce — 68 uacoB (2 yaca B Hele/o).



COJEPXXAHUE OBYUEHUSA

8 KI/IACC

IlepBoHauaibHbIe XMMHYECKHE IIOHATUA

[Tpepmet xumuun. Posib X¥MHY B JKM3HU UesioBeKa. XMMUS B CUCTEMe HayK.
Tena n BemjecTBa. ®Pu3nNuecKre CBOMCTBA BeLeCTB. ArperatHoe COCTOSIHUE
BeljecTB. [TIoHsTHE 0 MeTOZax MO3HaHUS B XUMHUH. YHCThIE BelllecTBa U CMECH.
CriocoOnI pa3zenieHust CMeCei.

ATOMBI M MOMeKynbl. XUMHUUeCKHe 37eMeHTbl. CHUMBO/BI XUMHUUECKUX
371eMeHTOB. [IpocThie U C/10KHBIe BelllecTBa. ATOMHO-MOJIEKY/ISIDHOE YUYeHHe.

Xumunueckass ¢opmysa. BajeHTHOCTP aTOMOB XMUMWYECKHX 371eMEeHTOB.
3aKOH TIOCTOSIHCTBA cocTaBa BewjecTB. OTHOCHTe/bHas aTOMHas Macca.
OTHOCHTe/IbHAsA MOJIEKYJ/IsIpHast Macca. MaccoBas [0/ XMMHAYECKOr0 3/IeMeHTa
B COeZIUHEHUH.

KomuectBo  BemjectBa. Mone. MonspHas Macca.  B3anMocBs3b
KOJIMYeCTBa, MACChl M YMC/a CTPYKTYPHBIX e[UHHL| BeiljectBa. PacuéTel mo
(dopMyniam XUMUUECKUX COeZJMHEHUM.

dusrueckie YW XWUMHUECKHE SIB/IeHHs. XUMHUYecKass peakUuss U eé
MpPU3HAaKW. 3aKOH COXPaHEeHWsl MacChbl Bel[eCTB. XWMHUYECKHEe ypaBHEHMS.
Krnaccugukaiys XummuyecKux peakijui (CoeJuHEHMs, Pa3I0KeHus1, 3aMelLeHus,
obMeHa).

XumuuecKuti 3KcnepumeHm:

3HAKOMCTBO C XUMHUYeCKOUN MOCy/oM, MpaBuwiaMu paboThl B labopaTopuu
¥ mpuémamu oOpalieHust C J1abopaTtopHeIM 000pY/JOBaHKEM, H3yueHHe U
ornvcaHve (U3NYECKUX CBOKMCTB 6%a3u013 HEOpraHWYeCcKHX BellecCTB,
HabsmozieHre ¢y3nyeckux (TUiaB/eHde BOCKa, TasiHUe Jib/la, PaCTUpaHue caxapa
B CTYIKe, KUMEeHWe W KOHJeHCalusi BOJAbl) U XUMUUECKHX (TOpeHHe CBeuw,
MpOKa/MBaHWe Me/JHOM MPOBOJIOKY, B3aUMO/EHCTBHE Mesa C KHCJIOTOH)
SIBJIeHUH, HAO/MO/ieHWe W ONUCAHWe TPU3HAKOB TIPOTEKAHUS XUMHUUYECKHMX
peakiuii (pa3no)keHHe caxapa, B3aMMOJEHCTBHE CEPHOM KHC/IOTBI C X/IOPHAOM
Oapust, pasnoxenue rugpokcuza meau (II) mpu HarpeBaHUM, B3aUMO/IEMCTBHE
esie3a ¢ pactBopoM comu Meau (I1), n3yueHue crioco60B pa3eneHus: CMeceid: ¢
MOMOLLBIO ~ MarHuirta,  (UIbTPOBaHWe,  BbIllapUBaHUe,  JUCTUJUISLMS,
xpomarorpadusi, MpoBeJeHNe OUYMCTKU TIOBapeHHOM CoJik, Hab/rofeHue u
OMMCaHWe pe3yJIbTaTOB [IPOBEJIEHUs] OIbITa, WIIHOCTPUPYIOLLErO0 3aKOH
COXpaHeHMs MacChl, CO3/jlaHre Mo/iesiel MOJIeKyJI (IIapOoCTep)KHEBBIX).

Ba)xHeliue npeAcTaBuTe/IM HEOPraHMUYeCKUX BellecTB

Bo3nyx — cmech ra3oB. CocraB Bo3ayxa. Kuciopog — snieMeHT U pocToe
BelllecTBO. HaxoxkzeHne KUC/Iopoja B MpUpoJe, (uU3nuecKre M XHMUUECKHUe
cBoiictBa (peakiuu ropenust). Okcuzpl. Ilpumenenve kucaopoga. CriocoObl
ToJTyueHUst KUC/IOpojia B jabopaTopuyd YW TIPOMBIIUIEHHOCTU. KpyroBopor
KUC/I0poZa B ipupoze. O30H — a/yIoTpoIiHast MoAU(pHUKALIUS KUCI0POo/a.

TernnoBor 3(pPekT XMMHUYECKOM peakLiy, TePMOXMMUUYECKUe YpaBHEHUs,
5K30- U SHJO0TEepMHUUeCKHe peaklyy. TOIUIMBO: Yrojib U MeTaH. 3arpsisHeHue
BO3/lyXa, yCU/IeHWe MapHUKOBOrO0 3(P(eKTa, pa3pyLleHre 030HOBOr'O CJIOSI.

Bogopon — snemeHT U mpocToe BellecTBo. HaxoxzpeHwe Bojopoza B
npupojie, (u3nuecke U XUMUUYECKHe CBOMCTBA, IIpUMEHEeHUe, CI0CO0bI
rostyyeHusi. Kuciotel v comu.

MonsipHbiii 00bEM Ta30B. PacuéThbl M0 XUMUUECKUM YPaBHEHHSIM.

dusrueckre CBOMCTBa BOAbL. Bozja kak pactBopuTenb. PacTBOpBL
HacepieHHble 1 HeHachIlleHHbIe pacTBOPbL. PaCTBOPUMOCTH Bell[eCTB B BOJE.



MaccoBasi [fong BewljecTBa B pacTBope. XHWMHUYeCKHME CBOMCTBA BOJBI.
OcHoBaHus. Posib pacTBOpPOB B TIPHUPOJE U B JKU3HMU uesioBeKa. Kpyrosopor
BO/IbI B TIpUPO/ie. 3arpsi3HeHre MpUPOJHbIX BoJ. OXpaHa U 0UMCTKA NPUPOJHBIX
BOJ,.

Knaccudukaiys Heoprannueckux coeiiHenui. Okcuabl. Knaccudukanms
OKCHJIOB: coseobpa3symoiue (OCHOBHbIe, KHUCJIOTHble, aMmdoTepHbie) U
Hecosneobpa3sywoiiue. HomeHknaTtypa okcugoB. Pusnyeckve U XUMUUYECKHe
CBOMCTBa OKCUZOB. [TonyueHue OKCU/OB.

OcHoBanusi. Knaccudukanusi OCHOBaHWM: IIE/I0YM U HEpPaCTBOPUMbIE
ocHoBaHus. HomeHk/aTypa ocHOBaHUM. PU3NUeCKHe U XMMHUUYECKUe CBOKCTBA
ocHoBaHuM. [TomyueHre OCHOBaHUM.

Kucnotel. Knaccudukanysa kuciaor. HomeHknarypa Kucior. @usnueckre
Y XUMHYeCKUe CBOWCTBa KUCIOT. Psp aktuBHOcTH mMeTaioB H. H. Beketosa.
[TonmyyeHue KUC/IOT.

Comu. Howmenknatypa coneul. ®Pu3myeckhe U XWMHUYECKHe CBOMCTBA
cosneid. [TosyueHue cosiei.

['eHeTHUeCKasi CBA3b MeXX/1y K/IaCCaMU HeOPraHUYeCKHUX COeUHeHUN.

XumuuecKuii 3KcnepumeHm:

Ka4yecTBeHHOe OIpeJ/ie/leHNe  COZep)KaHWst KUC/IOpoZia B BO3[yXe,
nosyueHue, coOMpaHWe, pacro3HaBaHWe W H3y4yeHWe CBOWCTB KHCIOPOAA,
Hab/roZleHe  B3aUMOZIEWICTBUSI  BeIIeCTB C  KUCJIOPOZOM U yCJIOBUS
BO3HUMKHOBEHHsSI W TIpeKpallleHWsi TopeHUs (Mo)kapa), O3HaKOMJIEHHWE C
oOpasllaMyd OKCHUJOB U ONKMCAaHWe WX CBOWCTB, TIOJy4YeHHe, coOupaHUe,
pacrio3HaBaHWe M H3yueHWe CBOMCTB BOJOpPO/a (ropeHHe), B3aMMO/IeHCTBUE
BOoZiopoza ¢ okcugoM Meau (11) (BO3MOXKHO MCIOJ/Ib30BaHUE BHleOMaTePUAoB),
HabmozieHre 00pa3loB  BeleCTB KOJMYeCTBOM 1 MOJib, UCC/IeloBaHMe
OCOGEHHOCTeH  PACTBOPEHHMsl BeLIeCTB C  Pas/M4HON  PacTBOPUMOCTIO,
TIPUTOTOB/IEHHE PACTBOPOB C OMNpe/ieNéHHOM MacCoBOH [j0/1el PacTBOPEHHOIO
BellleCTBa, B3aUMOZEMCTBUE BOJbl C MeTa/ulaMu (HaTpUeM W KajblheM)
(BO3MO)KHO UCIIO/Ib30BaHWe BHEOMATepPUasoB), HCC/IefoBaHHe 00pa3lioB
HEOPraHWUEeCKHX BEIeCTB Ppa3/MUHbIX K/IacCoOB, HaOJIOJeHre W3MeHEeHUs
OKpaCKM WHAWUKATOPOB B pacTBOpax KWUCJOT U Lle/iodyel, U3yuyeHue
B3auMo/iecTBusl okcuga Meau (II) ¢ pacTBOpom cepHOM KUCIOThI, KUCIOT C
MeTa/l/laMH, peakl[uid HeuTpaau3alyy, TolyuyeHre HePaCTBOPUMBIX OCHOBaHHUM,
BbITECHEHMEe OJHOI0 MeTa/ula [JpyrMM M3 pacTBopa COJ/IM, pelleHue
SKCIepUMEHTAbHbIX 3ajau nmo Teme «BakHelllMe K1acChl HEOPraHWYeCKUX
COeIMHEeHUIN».

Ilepuoanueckui 3akoH u Ilepuognueckass cucTeMa XUMHUYECKHUX
ynemeHToB /I. 1. MenpeneeBa. CTtpoeHue aroMoB. XuMHuecKas CBf3b.
OKuC/IUTe/IbHO-BOCCTAaHOBUTE/IbHbIE PeaKIiuu

[TepBble MOMBITKU K/IaCCU(PUKALMA XUMHUUYECKHUX 37eMeHTOB. [loHsiTHe O
rpymnnax CXOJHbIX 3/1eMeHTOB (IeJIOUHble U IIeJI0UHO3eMe/IbHbIE MeTallbl,
rajioreHbl, WHEepTHbIe Ta3bl). OJIeMEHThI, KOTOpble 00pa3yroT amdoTepHbIe
OKCH/IbI Y TUJIDOKCU/IBI.

[Teproauueckuii 3aKoH. [Teproauyeckasi cuicTeMa XMMHAYECKUX 3JIEMEHTOB
O. W. MengeneeBa. KopoTkornepuogHasi U AJWHHONEPUOJHAsS (OPMBI
[Teproguyeckori CcUCTeMbl XHMHUUeCKUX 3nemeHTOB [|. W. MeHgeneesa.
[Tepyoapl v rpynmbl. duUMueckuil CMBICT TIOPSAKOBOIO HOMeEpPa, HOMEpPOB
riepro/ia v rpyIiribl 3/IeMeHTa.

Crtpoenvie artomoB. CocTaB aTOMHBIX sfep. W30Tomnbl. 3O/1€KTPOHBI.
CTpoeHue 31eKTPOHHBIX 000/10U€K aTOMOB Te€pBBIX 20 XUMUUECKUX 3/IEMEHTOB



[Tepuoguueckor cuctemsl /1. . MeHpeneeBa. XapakTepruCTUKa XUMUYECKOTO
371eMeHTa 10 ero nojokeHuto B [lepuoanueckoit cucreme /1. . MeHeneeBa.
3aKOHOMEPHOCTH W3MEHEeHHs paJuyca aTOMOB XMMUYECKUX 3JIeMEHTOB,
MeTa/I/TMYeCKUX U HeMeTa/VInueCKUX CBOMCTB 0 TPYIaM U Mepuoiam.
3HaueHue Ilepuoanueckoro 3akoHa W [lepuogWueckort CUCTEMBI
XMMHUYECKUX 3JIEMEHTOB [IJI1 Pa3BUTUSL HAyKU U NpakTUKU. . YI. MeHpeneeB —
YUEHBIN U TPaXKJaHVH.

Xumnueckass cBsizb. KoBaseHTHasi (MoJispHasi W HeTOJIsIpHasi) CBSI3b.
O/IeKTPOOTPULIATE/IbBHOCTh XUMUYECKUX 3J1eMeHTOB. VIOHHast CBSI3b.

Crernienb  Okuc/aeHus. OKUCIUTETbHO-BOCCTAHOBUTE/IbHbIE — PeakKL[UU.
[Tporieccel OKMC/IeHUs1 ¥k BOCCTaHOB/IeHHs. OKUCIUTE/IA U BOCCTAHOBUTEJIN.

Xumuueckuti 3KcnepumeHm:

r3ydyeHre oOpa3I[OB BeI[eCTB METa/VIOB U HEMETA/ITIOB, B3aMO/IeHCTBHe
TUAPOKCH/A LIMHKA C pacTBOpaMM KMC/OT W lie/iouel, TpOoBeJjeHHe OMbITOB,
WITHOCTPUPYIOLMX TIPUMEpbl  OKUCJ/IUTE/IbHO-BOCCTAHOBUTETBLHBIX — PeaKLUM
(ropeHue, peakliUM pa3ioKeHUsl, COeIUHEHUS).

MescnpedmemHble cesi3u

Peanuzaiiis MeXXmpeAMETHBIX CBsI3eM TMPU W3yueHUM XUMuU B 8 Kiacce
OCYIIIeCTB/ISIETCS uepe3 MCIOMb30BaHWe KaK OOIMMX ecTeCTBEeHHO-HAayUYHBIX
MOHATUM, TaK W TIOHATUM, SIB/SIIOIIUXCS CUCTEMHBIMU [JI1  OTAEIbHBIX
TpeIMETOB €CTECTBEHHO-HAYUHOI0 L[MKJ/Ia.

OO1e  ecTeCTBEHHO-HayuHble TIOHSTUS: HAyuHbIM (aKT, TUITOTe3a,
Teopusi, 3aKOH, aHajau3, CHHTe3, KjJacCU(pUKalus, T[epUOJUYHOCTD,
Ha0JIr0jeHre, SKCIIepUMeHT, MOZie/TMPOBaHue, U3MepeHue, MO/ieb, SIBJIeHHe.

dusnKa: maTepusi, aToOM, 3JIEKTPOH, TPOTOH, HEUTPOH, WOH, HYKJ/IWJ,
W30TOMbl, PaJM0aKTUBHOCTb, MOJIEKYJa, 3/eKTPUUeCKWUW 3apsi[i, BeIleCTBO,
Teso, 00BEM, arperaTHoe COCTOSIHME BEIeCTBa, ra3, (u3nuecKde BeIMUMHBI,
e IMHULIbI U3MePEeHHs], KOCMOC, IJIaHeThl, 3B&37bl, CoHLIe.

Buonorus: goTocuHTes, AbixaHue, brocdepa.

leorpadus: atmocdepa, rugpocdepa, MuHepasabl, TOpPHble TOPO/HI,
T0JIe3Hble MCKOTaeMble, TOTIMBO, BOJIHbIE PeCYPCHI.

9 KJTIACC

BewecTBo U XMMHUeCKas peakius

[Teproauueckuii 3aKoH. [Teproauyeckasi cuicTeMa XMMHAYECKUX 3JIEMEHTOB
. N. MenpeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTU B U3MEHEHHH CBOMCTB
XVMHUYECKUX 3/IEeMEHTOB TIepBbIX TPEX TIepUOJOB, Kalusl, KajJbLUsg M UX
COeIMHEHWM B COOTBETCTBUM C MOJIOXKEHHWEM 3jieMeHTOB B [lepuoguueckou
CUCTeMe U CTPOeHUEeM UX aTOMOB.

CTpoeHue Bell[eCTBa: BUbl XMMUUYECKOU CBSI3U. TUIbI KPUCTA/IAUECKUX
PeIIETOK, 3aBUCMMOCTb CBOMCTB BellleCTBa OT TUMAa KPUCTA/VIMUECKOU PeIETKU
Y BU/Ia XUMUYECKOM CBSI3U.

Knaccudukaius ¥ HOMEHK/JaTypa  HEOpraHWYeCKUX  BelllecTB.
XYWMHUUeCKWe CBOMCTBA BeleCTB, OTHOCAIIUXCS K pa3IUUHbIM Kjaccam
HEeOpraHu4ecKUX COeJJMHeHUN, reHeThUeCKasi CBsi3b HeOpraHUueCKUX BeleCTB.

Knaccudukaiysgs XvMMUYeCKUX peaki[iid MO pa3IUuHbIM MNpU3HakaM (1o
YUC/IY U COCTaBY Y4YaCTBYIOIIMX B peaklMU BeIeCcTB, N0 TeMI0BOMY 3(PdeKTy,
M0 W3MEHEeHUID CTeleHer OKWUC/IeHUS] XUMHUUYeCKUX JJIEMEHTOB, TIO
00paTUMOCTH, II0 YYaCTMIO KaTaju3aTopa). OK30- M 3HJOTePMHUYeCKHe
peakLyu, TepMOXUMHUUECKHe YDaBHEHUSI.

IToHsITHE O CKOPOCTH XUMHYecKoW peakruu. [ToHsTre 06 0OpaTUMbIX U
HeoOpaTUMBIX ~ XUMHUYECKMX peakusx. [loHATHe O TOMOTeHHbIX U



rereporeHHbIXx peakuusx. IloHatue o karaiuse. IIoHATHE 0O XUMHWYECKOM
paBHOBecud. DakTophl, BAMAOLIME Ha CKOPOCTb XMMHUUYECKOW peakLuu WU
T10JI0KeHWe XUMUUYeCKOI'0 paBHOBECHS].

OKUC/TUTe/TbHO-BOCCTAaHOBUTE/IbHBIE  Peaklvd, 37eKTPOHHBIM — OasaHC
OKMCJIUTE/IbHO-BOCCTAHOBUTE/IbHOM  peakiuu.  CocTaBreHWe  ypaBHEHUH
OKMCJIUTE/IbHO-BOCCTAHOBUTE/IbHBIX ~ peaklUii C MCIO0Jb30BaHUEM MeToJa
3/IeKTPOHHOT0 OanaHca.

Teopust  3/IEKTPOJIMTUYECKOM  [AUCCOLUALIUU. ONeKTpoMuTel U
He3JIeKTponuThl. KaTHOHBI, aHUOHBL. MexaHU3M [UCCOLMALMA BellecTB C
pas/MYHbBIMUA BUAMHU XUMHUUeCKOW CBsi3U. CrerneHpb gucconpanuu. CHbHbIE U
cyiabble 37IeKTPOJIUTHI.

Peakiu HOHHOTO OOMeHa. YC/IOBUSI TPOTEKAaHUs] peakiil HMOHHOTO
oOMeHa, TO/IHbIe U COKpAaléHHble WOHHBbIe YypaBHeHHsi peakiuii. CBoiicTBa
KWCJIOT, OCHOBAHWM U COJiell B CBeTe Tpe/iCTaBlAeHUM 00 3/1eKTPO/IMTUYeCKOM
Jvcconpanuu. KauectBeHHbIe peakljuM Ha UOHBI. [IoHATHE O THPO/M3e COMei.

Xumuueckuii 3KcnepumeHm:

O3HaKOMJIEHUe C MOZeIsIMU KPUCTa//IMYeCKUX PellIéTOK HeopraHU4yecKux
BellleCTB — MeTa//IOB U HeMeTa/uIOB (rpadura U anMasa), CJIOKHBIX BelljecTB
(xmopuga HaTpus), UCCIeJOBaHHWE 3aBUCMMOCTH CKOPOCTHM XHWMHUUECKOU
peakuMd  OT  BO3JeWCTBHUS  pa3IUuHbIX  (PAKTOPOB,  HCC/Ae[0OBaHUE
5/IeKTPOIIPOBO/JHOCTH PACTBOPOB BeIL|ECTB, MpoLlecca AWCCOLUALMK KHUCTIOT,
11je/104€ei ¥ comer (BO3MOXKHO MCIT0/Ib30BaHHE BH/IEO MaTepraoB), POBejeHre
OTBITOB, WUTFOCTPUPYIOLIUX TPU3HAKU MPOTEKaHUsI peakliii HOHHOro obMeHa
(O6paBOBaHI/Ie ocajika, BblJe/ieHWe Tras3a, o0pa3oBaHuWe BO/bl), OIIBITOB,
WUTFOCTPUPYIOLMX TMPHUMEPbl OKUCJIUTE/bHO-BOCCTAHOBUTEJIBHBIX — peakKLUuu
(ropenue, peakuun Pas/IoKeHu, COeJJMHeHUs), pacrio3HaBaHue
HEeOpraHWYeCKHWX BeleCTB C TTOMOLbI0 KaueCTBEHHBIX peakl[ii Ha WOHBI,
pellieHre SKCIepuMeHTa/IbHbIX 3a7ay.

Hemetasiibl ¥ UX COe/JMHeHUSA

OO1jasi xapakTepucTHKa rajoreHoB. Oco0eHHOCTH CTPOEHMsI aTOMOB,
XapakTepHbIe CTereHr OKUcaeHusl. CTpoeHue U (pr3UUecKre CBOMCTBA MPOCTHIX
Bel[eCTB — TaJoreHoB. XUMHYeCKWe CBOMCTBA Ha [puUMepe XJjopa
(B3auMO/ieliCTBMEe C MeTa/l/laMM, HeMeTa/l/laM{, Lijes04aMu). XJI0POBOZOPOJ,.
ConsiHast KMC/I0Ta, XMMUYeCKUe CBOMCTBA, MOJyYeHHe, IipuMeHeHue. [lelicTBre
XJIOpa U XJIOPOBOZOPO/Zia Ha OpraHv3M 4ejioBeKka. BakHeuilne XI0puzbl U UX
HaxO0XXJleHue B IIpHUpoje.

OOmiass  xapakTepucTvka 37eMeHTOB  VIA-rpynmbl.  OcobeHHOCTH
CTPOEHUs1 aTOMOB, XapaKTepHble CTeneHn OKucieHus1. CTpoeHHe U (pr3nyecKre
CBOWCTBA TMPOCTBIX BeleCTB — KUCIOpPOJAa W  Cepbl. AJIJIOTPOIIHBIE
MOY(UKaLIMA KUC/IOpO/ia U cepbl. XMMUUeCKHe CBOMCTBa cepbl. CepoBOAODPO/,
CTpoeHue, (¢uU3NUeCKMe ¢ XUMHYecKhe CBOMCTBA. OKCuABI Cepbl  Kak
Mpe/CTaBUTENIM  KUCJIOTHBIX OKCHAOB. CepHast KHC/IOTa, (QU3AUYecKhe U
XUMUUeckue cBoiicTBa (oOiMe Kak TMpejCcTaBUTeNst Kiacca KHUCIOT |
cneungmqecme). XUMHUYecKye peakljiy, jiekaliye B OCHOBe IPOMBIIIIJIEHHOT'O
criocoba TosiyyeHUs1 CepHOU KUC/IOTHI. [IpuMeHeHne cepHo KUC/IOThL. Conun
CepHOI KMC/IOThL, Ka4eCTBeHHasl peakLst Ha Cy/bar-noH. HaxoxaeHue cepsl
Y eé coeMHEHWM B MpUpoZe. XMMUYECKOe 3arpsi3HeHHe OKpY)Karollel Ccpefibl
COeJJMHEeHUSIMU Cepbl (KUCJIOTHBIE JOXKIH, 3arpsi3HeHre BO3ZyXa U BOJOEMOB),
CI1I0COOBI ero rpejoTBpallieHus!.

OO6r11ast XapakTepuCTHKa 371eMeHTOB VA-rpynmbl. OcoOOeHHOCTH CTPOeHUS
aTOMOB, XapakTepHble CTelleHW OKUC/IeHWs. A30T, paclpoCcTpaHeHue B



npupoje, Gpusnyeckre U XumMudeckre cBorctBa. KpyroBopor asora B mpupoze.
AMMHaK, ero ¢prsnueckrie ¥ XMMHUYECKHe CBOMCTBA, MOJyUeHHe U PUMeHeHHe.
Comu amMMOHMS, MX (U3NUeCKHMe M XUMHUYeCKrhe CBOWCTBA, NpPHUMeHeHHe.
KauecTBeHHas peakiysi Ha MOHbI aMMOHMS. A30THasi KUC/I0Ta, eé MoJiydyeHue,
¢dusrueckue ¥ XUMHUeCKWe cBoiicTBa (0OIMe Kak MpeACTaBUTeNIs Kiacca
KUCJIOT U crnenuduueckre). Vcnosb3oBaHMe HUTPATOB U COJIed aMMOHHS B
KauecTBe MUHEPAJbHBIX yJ00peHni. XuMHUUecKoe 3arpsi3HeHHe OKpY’Karollei
cpefibl COeIMHEeHUsIMU a30Ta (KUCIOTHBIE [OXK/H, 3arpsi3HEHHE BO3/yXa, ITOYBbI
1 BojoémoB). docdop, annorpornHble MoguduKkaimu docdopa, Gpusnueckre u
XUMUUeckue cBoictBa. Okcug  docpopa (V) u  dochopHas KucioTa,
(r3nuecKre U XMMUUeCKHe CBOMCTBA, rosyyenue. VMcnosb3oBanue ¢pocgaToB B
KaueCcTBe MUHepaJ/IbHBIX YA00peHU.

O6miass  xapakTepucTvka 37eMeHTOB [VA-rpynmbl. OcobeHHOCTH
CTPOEHUS1 aTOMOB, XapaKTepHble CTeNeHU OKWUC/IEHUS. YTJepoJ, aljIoTPOIHbIe
MOAM(UKALNY, PACTpOCTpaHeHWe B NpPUPOJe, (QU3NUYECKHe W XHUMHUYeCKHe
cBokicta. Ancopbuus. Kpyrosopor yriepoga B npupoge. OKCHAbI yrieposa,
X (pU3nuecKrue U XMMHYECKHWe CBOWCTBA, [|eMCTBHE HAa >KUBbIE OpPraHU3MBI,
TOJIyYeHre U MpUMeHeHHe. DKOOTHUECKHe 1po0JiemMbl, CBSI3aHHbIE C OKCUJIOM
yrinepoga (IV), rumore3a rno6anbHOTO MOTeIVIeHWs KaUMara, MapHUKOBBINA
5¢¢dekT. YrosbHasg KuUCIOTa U €8 COJMM, UX (PU3MYecKhe U XUMHUYeCcKue
CBOMCTBa, TO/ly4eHUe U TipuMeHeHWe. KauecTBeHHasi peakijusi Ha KapOoHar-
voHbl. Vcnonb3oBaHve KapOOHAaTOB B OBITY, MeAWL[MHE, TTPOMBIIIEHHOCTH U
CeJIbCKOM XO0351CTBe.

[lepBoHaua/sibHbIe TOHATUS 00 OpraHUYeCKMX Bel[ecTBax KakK o
COoeJJMHeHUsAX yryepoja (MeTaH, 3TaH, 3TW/IEeH, alleTWIeH, 3TaHOJ, TJIMLEPUH,
YKCyCHasi KuQIoTa). [lpvposHble HCTOYHMKM — yIJIeBOAOPOAOB  (YroJb,
TIPUPO/HBIN Ta3, He(Th), IPOAYKTHI UX TlepepaboTku (OeH3MH), UX POJb B OBITY
Y TPOMBILLTeHHOCTH. [ToHATHEe 0 OHOJIOrMUeCKr Ba’KHBIX BeIeCTBAX: JKUPaXx,
Oenkax, yryiieBojlax — U UX POJIM B JKU3HU uejioBeKa. MaTepranbHOe eJUHCTBO
OpraHUYeCcKUX U HeOpraHWuYeCcKUx CoeIMHeHUN.

KpemHuii, ero ¢usnueckMe M XUMHYeCKHMe CBOWCTBa, IOJyuyeHUe U
npuMeHeHue. CoefuHeHUs1 KpeMHUsi B mipupofie. OOiue mipefctaBieHuss 00
okcuzie kpemuus (IV) u kpemHreBor kuciote. CUIMKAThI, UX UCIOJIb30BaHUE B
OBITY, B IPOMBIIIIEHHOCTH. BakHellllIe CTpOUTe/TbHbIe MaTepUasibl: KePAMHKa,
CTEeKJIO, 1]eMeHT, 6eToH, >kene300eToH. [IpobsiemMbl 6e30TacHOTO MCTIO/Ib30BaHUs
CTPOUTENBHBIX MaTePUA/IOB B TTOBCEJHEBHOM KU3HHU.

XumuuecKuii 3KcnepumeHm:

n3yueHue o00pasl[OB HeOpraHWYeCKUX BeIeCcTB, CBOWCTB COJISTHOMU
KHCJIOTBI, POBe/IeHNe KaueCTBeHHBIX PeaKI|il Ha XJIOPUJI-UOHBI U Hab/TtojeHre
MPU3HAKOB MX MPOTEKaHWs, OIbIThI, OTPaKarollye (PU3nYecKre U XUMHAYEeCKHe
CBOMCTBAa TaJOT€HOB W HWX COeJVHEHHWH (BO3MOXKHO WCIOJIb30BaHUe
BH/IeOMaTepHaiioB), O3HAKOM/IeHHWe C oOpa3liaMy XJIOPHOB (TaJoTeHU/I0B),
O3HaKomyieHHe C oOpa3liaMd cepbl U €€ COeAUHEHUsIMH (BO3MOXKHO
WCTIONb30BaHUe BU/leOMaTepyanoB), Hab/rofeHue rmpolecca 0OyravBaHuUs
caxapa IOJ [eWCTBUeM KOHLEHTPUPOBAaHHOM CEPHOW KHUC/IOThI, HU3y4deHHe
XUMUUECKUX CBOMCTB pa30aB/ieHHOW CepHOM  KWUC/IOThI, TPOBe/IeHIe
KaueCcTBeHHOW peakUWud Ha cynbdar-uoH u HabrofeHue TIpU3HaKa eé
MPOTeKaHMsl, 03HAKOMJIEHHe C (PU3MYeCKMMH CBOMCTBaMH a30Ta, ¢pocdopa U Ux
coefviHeHUM (BO3MOXKHO WCII0/Ib30BaHWe BHJieOMaTepHasioB), oOpa3liaMu
a30THBIX U GochopHBIX yA00peHuH, roydyeHre, coOrMpaHye, pacrio3HaBaHWe U
V3yuyeHue CBOMCTB aMMMaKa, MpOBeJleHHe KauyeCTBeHHbIX DeaklMd Ha HOH



aMMoHUsT UM (docdaT-uOH U U3yueHHe TPU3HAKOB UX TIPOTEKaHUs,
B3aMMO/IeiICTBHEe KOHL|EHTPUPOBAHHOM a30THOUW KUCJIOTHI C Me[IbI0 (BO3MOXXHO
WCIO/Ib30BaHMe BHJeOMaTepuasaoB), HW3yueHWe MoJeer KpPUCTa/NIAUeCKUuX
peléToK anmasa, rpagura, QyepeHa, O03HAaKOMJIEHWe C TPOLeCCOM
azicopOI[My PacCTBOPEHHBLIX BeIeCTB aKTHBHPOBAHHBIM YIJIEM U yCTPOWCTBOM
MPOTHBOTa3a, Moay4YeHWe, cOOMpaHUe, paclio3HaBaHWe W W3yueHHe CBONCTB
YIJIEKUC/IOTO Ta3a, TpoBeZieHWe KaueCTBeHHBIX peaki[uii Ha KapboHaT u
CW/IMKaT-UOHbl W W3yueHUe TIPU3HAKOB UX TIPOTEKaHHWs, O3HAaKOMJIeHue C
MPOAYKI[MeH CUJIMKATHOW MPOMBIIIJIEHHOCTH, pelleHre 3KCIepUMeHTabHbIX
3a/1au 1o TeMe «BakHelIe HeMeTalJibl U UX COeUHEHUSI».

MeTa/uibl 4 UX COeJUHEHUS

OOirjasi  XapakTepUCTHKAa XUMHUYECKHUX JJIEMEHTOB — MeETa//IoB Ha
OCHOBaHUU UX noJioxkeHus B [leproiuueckon cucTeMe XMMHUYECKUX 3JIEMEHTOB
O. . MeHgeneeBa u cTpoeHusi aToMOB. CTpoeHUe MeTasioB. MeTa/unueckas
CBSI3b U MeTajulnuecKasi KpucTa/uinuecKkasl peliétka. JJIeKTPOXUMUUECKUN Psifl
HamnpsoKeHUuM MeTa/lyioB. Pu3nyeckdie U XUMUUYECKWe CBOMCTBA MeTasljIoB.
O6mme criocobbl TosyueHUss MeTa/uioB. [loHsATHE O KOpPPO3UM MeETaJl/IoB,
OCHOBHBIE CTOCOOBI 3amUThl UX OT Koppo3uu. CriaBel (CTaib, UYTYH,
JIIOpPaTFOMUHUNA, OpOH3a) U UX NMPUMeHeHHe B OBbITY W IMPOMBIIILJIEHHOCTH.

[[lesiounble  MeTa/ibl:  TojiokeHWe B [leproguueckoid  cuUcTeme
XAMUUeCKUX 371eMeHTOB /. 1. MeHpeneeBa, CTpoeHUe UX aTOMOB, HaXOX/jeHue
B ripupofie. ®u3nyeckre W XUMHUUYECKUEe CBOMCTBA (Ha mpuUMepe HAaTpUs U
Kamusi). OKcuZibl U TUAPOKCUABI HaTpusi U Kajvs. [IpumeHeHUe IIeJI0UHBIX
MeTaJI/IOB U UX COeIMHEHUM.

[[lesioyHO3€eMe/IbHBIE MeTa//Ibl MarHud W Ka/lbLiUi: MOJIOXKEHWEe B
[Teproguueckori cucteMe xumuuyeckux ssemeHToB [l W. MeHgeneesa,
CTpOEHHe UX aTOMOB, HaxOXJeHuWe B Tipupofe. Pusmueckrue U XUMHUYECKHe
CBOMCTBA MarHus Y KajbLiusi. BakHeHIlNe COe/JvHeHUs! KalbLyst (OKCHA,
THIPOKCH/I, COJTH). 2KECTKOCTb BOZIbI U CTIOCOOBI €€ yCTpaHeHUs.

AmomuHuN: To/ioKeHWe B Ilepuoavueckor cucTeMe XUMHYECKUX
onemeHToB [I. VI. MeHpjeneeBa, CTpoeHHe aTOMa, HAaxXOXJeHHe B TIpUpOJe.
dusnueckve M XUMUUeCKHMe CBOMCTBA atOMUHUS. AM(pOTepHble CBOUCTBA
OKCHU/ZIa Y TUAPOKCH/IA a/TFOMUHUS.

XKene3o: nonoxenve B [leprognueckor cUCTeMe XUMHUUYECKUX 37IEMEHTOB
. . MeHpeneeBa, CTpoeHUe aTOMa, HaxoX/JeHue B rmpupoge. Ousnueckue U
XUMHUeCKue CBOMCTBa »ene3a. OKcuabl, TUAPOKCUABI U comu xene3a (II) u
»kese3a (III), ux cocras, CBOMCTBA U MOTyUYeHHE.

XumuuecKuii 3KcnepumeHm:

O3HAaKOMJIEHHEe C o0pa3ljaMM MeTa/UIOB U CIJIaBOB, UX (HU3NUECKUMH
CBOMCTBaMH, U3yueHHWe pe3y/JbTaTOB KOPPO3WHM MeTa//ioB (BO3MOXKHO
WCTI0/Tb30BaHNe BHeOMaTepUaaoB), 0COOEHHOCTeM B3aMMO/IEHCTBUS OKCH/A
Ka/lblUsl U HaTpus C BOAOW (BO3MOXXHO MCMOJIb30BaHWE BHUeOMaTepHasoB),
WCCIelOBaHUe CBOMCTB XECTKOU BO/BI, TIPOLIecCa FOPeHHs »Kejle3a B KUCI0po/ie
(BO3MOKHO UCIIOMb30BaHUE BU/IEOMATepUa/iOB), TIPU3HAKOB MPOTEKaHUs
KauyeCTBEHHbIX PeaKlMi Ha MOHBI: MarHusi, KajabLusi, aTFOMUHUS, LIMHKA, Keje3a
(I) u »>xene3a (III), megu (II), HabmomeHWe W ONMHMCAHWE TIPOI[ECCOB
OKpalllMBaHUsI TJlaMeHW HWOHaMW HaTpusi, KaJiusi U Kajablus (BO3MOKHO
WCIO/Ib30BaHMe BUJeOMaTepuasoB), UcCCAefjoBaHHe amM(OTepPHbIX CBOMCTB
TUPOKCHUZA alFOMUHUSL U TUPOKCHZA LIMHKA, pelleHre SKCIepUMeHTaIbHbIX
3a/1au 110 TeMe «BakHel1me MeTaslibl U UX COeUHEHUSI».

XUMHSA U OKpYyXKawlinas cpeja



BewjectBa ¥ mMaTepuasnbl B MOBCEJHEBHOM >XU3HU 4esioBeKa. besomacHoe
HCTI0/Tb30BaHMe BeI[eCTB U XUMUUECKUX peakiiuii B ObITy. ITepBas moMorib mpu
XUMHUUECKUX 0’KOraX U OTPaBJ/IEHUSIX.

XuMHuecKoe 3arpsi3HeHre OKpYysKarolled cpefibl (TpeZiesibHasi Aoy CcTUMast
KOHLleHTpausi BeljectB, ganee — II/IK). Poneb Xxuvmuu B pelleHUAU
9KOJIOTUUECKUX TTPO0JIeM.

XumuuecKuti 3KcnepumeHm:

r3yueHue 0O6pa31j0B MaTeprasioB (CTEKJI0, CTI/IaBbl METAJ/IOB, TIOJTUMepHbIe
MaTepHarbl).

MesicnpeomemHuble ceszu

Peanuzaiiiss MeXXmpeAMETHBIX CBsI3eM TMPU W3YUeHUM XUMUHU B 9 Kjacce
OCYIL[ECTB/ISIETCSI Uepe3 MCIO/Ib30BaHWe KakK OOIIMX ecTeCTBeHHO-HayUHBIX
MOHATUM, TaK W TIOHATUM, SIB/SIOIIUXCS CUCTEMHBIMU [JI1  OTAEeIbHBIX
NpeIMETOB eCTeCTBEHHO-Hay4YHOI0 LIMKJIA.

OO011re ecTeCTBeHHO-HayUYHbIe TTOHATHS: HayuHbIA (PaKT, TUIIOTe3a, 3aKOH,
TEOpUsl, aHa/lu3, CHUHTe3, Klaccu(UKalys, TepUoJUUHOCTb, HabmoAeHue,
5KCMEepUMEHT, MO/leJIMPOBaHUe, W3MepeHHe, MOJeb, sBJIeHUe, MapHUKOBbIN
3¢ PeKT, TeXHOIOT s, MaTepUaJIbl.

dusnKa: maTepusi, aToOM, 3JIEKTPOH, TPOTOH, HEUTPOH, WOH, HYKJ/IWJ,
M30TOIbl, PaIMOAaKTUBHOCTb, MOJIEKYJ/a, JIEKTPUUYEeCKUW 3apsifi, MPOBOJHUKH,
TIOJTYTIDOBO/IHUKY, AW3JIeKTPUKH, (DOTO3/IEMEHT, BeIlecTBO, Teno, O0O0BEM,
arperaTHOe  COCTOSIHMe  BellleCTBa, ra3, pacTBOpP, PacTBOPUMOCTb,
KPUCTa//IMUeCKasi pelIéTKa, CIulaBbl, (U3NYecKhe BeTUUYUHbBI, eJUHULIbI
V3MepeHHts], KOCMUUeCKOe NPOCTPaHCTBO, TUIaHeThl, 3B€3/bl, ComHLIe.

Buosorusi: ¢poTocuHTe3, AbIxaHue, buocdepa, IKOCUCTEMa, MUHEPAIbHbIE
yI00peHusi, MUKPO3JIEMEHTBI, MaKpO3/IeEMEHThI, TUTaTeTbHbIE BEIleCTBa.

leorpadus: atmocdepa, ruapocdepa, MuHepasabl, TOpPHble TOPO/HI,
T0JIe3HbIe UCKOIaeMble, TOTJIMBO, BOJAHbIE PECYPCHI.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110
XMHNN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUSA

JINMYHOCTHBLBIE PE3YJ/IBTATBI

JInuHOCTHBIE pe3y/bTaThbl OCBOEHHUSI TIPOTPaMMbl OCHOBHOT'O O0OII[ero
oOpa3oBaHUsI [JOCTUTAIOTCS B XOfie 00y4yeHUs] XUMUU B eIUHCTBe yueOHOU U
BOCIIUTATE/IbHOW  JIeSITeIbHOCTU B COOTBETCTBUM C  TPaJWULIMOHHBIMU
POCCUICKAMH COLIMOKY/IbTYPHBIMU W J1yXOBHO-HPaBCTBEHHBIMU L|€HHOCTSIMHU,
MIPUHSATBIMU B OOII[eCTBe MpaBW/IaMH U HOPMaMU TOBe/leHUs] U CTIIOCOOCTBYIOT
TIporjeccaM CaMOTIO3HaHUsI, CaMOPa3BUTHSI U COLIMAM3ALIN 00YYarOIUXCSl.

JINuHOCTHBIE ~ pe3y/bTaThl  OTPAXAlOT TOTOBHOCTh  OOYYAIOIIUXCS
PYKOBOZICTBOBATbCSl CUCTEMOW TO3UTUBHBIX L|€HHOCTHBIX OpWeHTauud |
pacipeHyre OnbITa JesiTelbHOCTH Ha eé OCHOBe, B TOM YMCJIe B YaCTH:

1) naTpuOTHYECKOTr0 BOCIIUTAHUSA:

L[EHHOCTHOTO  OTHOIIEHHWS K  OTEeUeCTBEHHOMY  Ky/JbTYpDHOMY,
WCTOPUYECKOMY YW HAyYHOMY Hac/e[u0, TIOHWMMaHHWs 3HaueHUs XUMUUeCKOU
HayKU B >KU3HU COBPEMEHHOT0 00IIecTBa, ClIOCOOHOCTH BJIafIeTh [JOCTOBEPHOM
vHbopMalveli 0 TiepeJoBbIX [JOCT)KEHUSX W OTKPBITUSIX MHUDOBOM U
OTeUeCTBEHHOM XUMWH, 3aUHTEPECOBAaHHOCTM B HAy4yHbIX 3HaHUSX 00
yCTpOMCTBe MUpa U 0011[eCTBa;

2) rpa)k/JaHCKOr0 BOCIIUTAHHUSA:

rpe/iCTaB/eHUs] O COLMAaAbHBIX HOPMaxX M TMpaBWIaX MEeXIUUYHOCTHBIX
OTHOLLIEHWHA B  KOJUIEKTHBe, KOMMYHUKAaTMBHOM  KOMIIETEHTHOCTH B
0011leCTBEeHHO TIO/Ie3HOM, yueOHOUCC/IeJ0BaTeIbCKON, TBOPUECKOW U [IPYTUX
BU/IAX JleATeIbHOCTH, TOTOBHOCTH K pa3HO0Opa3HO COBMeCTHOM JiesiTe/TbHOCTU
TIPY BBITIOJTHEHUH yueOHBIX, TI03HABaTe/IbHBIX 3a7lau, BHITOJHEHUA XUMUUECKUX
JKCTIEDUMEHTOB,  CO3/laHMM  yueOHbIX  TIPOEKTOB,  CTpPeMJIeHus K
B3aMMOMOHUMAHMIO UM  B3aUMOIIOMOILM B  Tpolecce 3Tod  yueOHOM
JlesiTeTbHOCTH, TOTOBHOCTU OLIeHWBAaTb CBOE TMOBeJeHWe U TOCTYNKWA CBOUX
TOBApHILeN C MO3ULIMY HPAaBCTBEHHBIX U MPABOBLIX HOPM C YYETOM OCO3HaHUS
MOCJIe/ICTBUM MTOCTYTIKOB;

3) leHHOCTH HAay4YHOr0 NO3HAaHHUA:

MHPOBO33p€eHYeCKye MpeJCTaBAeHus O BellleCTBe YU XMMHUYECKOM peakLivH,
COOTBETCTBYIOLLjiE COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKH U COCTABIISIOLLME
OCHOBY /1JIs1 TTOHUMAaHUs CyLI[HOCTH HayYHOW KapTUHBI MUpa, Mpe/iCTaB/IeHus 00
OCHOBHBIX 3aKOHOMEDHOCTSIX Pa3BUTHSI TIPUPOJBI, B3aUMOCBS3AX 4Ye/iOBeKa C
TIPUPOJHOU CpeJioi, O POJIM XMMHH B NTO3HAHWU 3TUX 3aKOHOMEPHOCTEW;

ro3HaBaTe/IbHble MOTHUBBI, HallpaB/ieHHble Ha TOJyueHHWe HOBLIX 3HAHUMU
1Mo XUMUW, HeobXoguMble 751 OOBSICHEHWS HaO/0aeMbIX TIPOLIECCOB U
SIBJIEHHM, TI03HABaTe/JbHOM, WH(OPMALMOHHOU W UMUTATe/IbCKOW KYJbTYPhI, B
TOM UHC/Ie HAaBBIKOB CaMOCTOSITe/IbHOM paboTbl C y4yeOHBIMU TeKCTaMH,
CIpaBOYHOM  JIUTepaTypod, [JOCTYMHbIMA  TEeXHUUECKHUMU  CpeZCTBaMU
VMH(OPMAaLMOHHBIX TEXHOJIOTUM;

UHTepeCc K 00yueHWIO W TI03HAHMIO, JIF0OO3HATEbHOCTb, TOTOBHOCTh U
COCOOHOCTHL K camMooOpa3oBaHWIO, TIPOEKTHOM W KCC/e[j0BaTebCKOMN
JesTeTbHOCTH, K 0CO3HAHHOMY BbIOODY HarpaBeHHOCTH U YPOBHsI 00yUeHHs B
JlajibHeuI1IeM;

4) dpopMupoBaHus Ky/IbTYPbI 3/[0POBbSI:

OCO3HaHWe LIEHHOCTH >KU3HU, OTBETCTBEHHOIO OTHOLIEHHUS K CBOEMY
3[I0POBbIO, YCTAaHOBKM Ha 3/I0POBBIM 00pa3 >XU3HU, OCO3HAHUWe TMOC/IeACTBUN U
HerpusiTie BpPeAHBbIX TPUBbIYEK (YyMOTpeOsieHus1 ajKoross, HapKOTHKOB,



KypeHusi), HeoOXoJUMOCTH  COOMO/eHusT TIpaBUa  0e30rMacHOCTH  TIpU
oOpall[eHUH C XUMUYeCKUMHU Bell[eCTBaMH B ObITY U peanbHOMN >XKU3HHY;

5) TPYAOBOr0 BOCIUTAHMS:

MHTepeC K MPaKTUUeCKOMY HW3YyueHUI0 mpodeccui U TpyJa pa3TuyHOro
pojia, yBaXkeHHe K TPyAy Y pe3y/ibTaTam TPYAOBOU AesiTe/TbHOCTH, B TOM UKC/Ie
Ha OCHOBe TIPUMEHEHHsI TIPeMETHBIX 3HaHW 10 XWMUH, OCO3HAHHBLIM BBHIOOD
VHAVBUYaJbHOH  TpPaeKTODUM TIPOJIOJDKEHWs] 00pa3oBaHUs C  YUYETOM
JTMYHOCTHBIX MHTEPECOB U CITOCOOHOCTU K XMMHHU, 00I1[eCTBEHHBIX UHTEPECOB U
MoTpeOHOCTeH, yCMeltHoW TIpodheCCHOHATBbHOW /IeITeTbHOCTH WM Pa3BUTHS
HeOoOXOJUMBIX YMEHHi, TOTOBHOCTh aZaliTHPOBAThCA B IMPOdecCHoHaTbHON
cpeze;

6) 7K0/10rMuecKoro BOCIUTaHMSA:

9KOJIOTMUECKH llesilecoo0pa3Hoe OTHOILEHWe K TIPUPO/ie KaK MCTOUHUKY
JKV3HU Ha 3emiie, OCHOBe eé CyllleCTBOBaHMs, IOHMMaHue LIeHHOCTH 3,0POBOr0
u Ge3omacHoro oOpa3a >KW3HU, OTBETCTBEHHOE OTHOIIIeHHe K COOCTBEHHOMY
¢u3nUeCcKOMy U TICUXUUeCKOMY 3/I0pPOBbIO, OCO3HaHHe IIeHHOCTU COO/Io/IeHust
npaBus 0e30macHOTO TOBefleHUs] TIpM paboTe C BeljeCTBAaMU, a Takke B
CUTYaLUsIX, YTPOXKAIOIMX 3I0POBBIO U )KU3HU JIIO/Iel;

CIIOCOOHOCTH MPUMEHSATH 3HAHMSI, TIOJTyYaeMble TIPH U3YUEHHH XUMHH, [/I51
perueHrsi 3ajay, CBsI3aHHBIX C OKpYJ)KAlOLled MPHUPOJHOM CpeloH, [yist
TIOBBIIIIEHUST YPOBHSI SKOJIOTMUECKOW KYJbTYPhl, OCO3HaHUs T/100a7bHOTO
XapakTepa 3KOJIOTUUeCKUX Ipo0/eM U IyTed WX PpelleHus] T0CPeiCTBOM
METO/IOB XMMUH, IKOJIOTUUECKOT'0 MBbIIIJIEHUs], yMeHUs] PYKOBO/CTBOBATLCS UM
B M103HaBaTe/IbHOW, KOMMYHUKAaTUBHOW 1 COIMA/IbHOM TIPaKTHKe.

METAIIPEAMETHBIE PE3YJ/IBTATHI

B cocraBe MeTanpegMeTHBIX Ppe3yJbTaTOB BbIJESIOT 3HAYMMble [JIs1
dbopMUpOBaHKs MHUPOBO33peHUs1 O0IlleHayuHble TIOHSATHSI (3aKOH, Teopus,
MPUHLIUMN, TUMOTe3a, (akT, CUCTeMa, TIPOLIeCC, SKCIIePUMEHT U [Ipyroe.),
KOTOpbIe HCIOMB3YIOTCS B €CTeCTBEHHO-HAayUHbIX yuyeOHBIX MpeaMeTrax U
MO3BOJISKIOT HAa OCHOBeE 3HAaHUM M3 3TUX TpeAMeTOB  (POPMUPOBATH
rpe/iCTaB/ieHWe O 1[eJIOCTHOM HAyuHOM KapTUHE MHUpa, U YHUBEpCa/bHbIE
yueOHbIe fAeicTBUs (TTO3HaBaTe/bHbe, KOMMYHWKAaTHBHbIE, DETy/IATHBHEIE),
KOTOphble obOecrieurBalOT (OpMHPOBaHHE TOTOBHOCTU K CaMOCTOSATETHHOMY
TIJIAHUPOBAHUIO U OCYILIeCTB/IEHUIO YueOHOMU JiesiTeTbHOCTH.

ITo3HaBaTe/bHBbIE YHUBEPCA/IbHbIE yUeOHbIe el CTBHS

Bba3oBbie 1ornueckue AeNiCTBUSA:

yMeHUSI WCI0/b30BaTh MPUEMBI JIOTUUECKOTO MbIIIJIEHUs] TIPU OCBOEHUU
3HaHUU: PAaCKPhIBaTh CMBIC/I XUMUUECKUX MOHSITUM (BbIZIESATh UX XapaKTepHbIe
TPU3HAKK, YCTaHAB/IUBAaTh B3aUMOCBSI3b C JIPYTMMU MOHATHUSIMU ), UCTIOTh30BaTh
TIOHSTUS [I7Is1 0OOBSICHEHUSI OT/Ie/TbHBIX (DaKTOB U SIBJIEHU, BLIOWPATh OCHOBaHUS
U KpUTepUM [1s1 KaacCU(pUKAIUM XUMUUECKUX BeIeCTB U XUMHUeCKUX
peaki[uii, yCcTaHaBIMBaTh NPUUMHHO-CIeICTBEHHbIE CBSI3U MEXITy O0BEKTaMHU
W3yueHusl, CTPOUTh JIOTUUeCKUe pacCyKJeHusi (UHJyKTHBHbIe, /eJyKTHUBHbIE,
T10 aHa/IOTHUU), [ie/iaTh BBIBO/bI U 3aK/THOUEHUS;

yMeHUe TpPUMEHSITh B TIpoliecce TI03HAHUS TIOHATHs (TIpeIMeTHbie U
MeTarpeJMeTHbIe), CUMBOJIMYECKHEe (3HAKOBbIE) MOJE/NH, UCIO0J/Ib3yeMble B
XUMHH, Tpeo0pa3oBbIBaTh IITUPOKO IIPUMeEHsieMble B XUMHH MoO/e/TbHbIe
rpe/iCTaB/IeHUs] — XUMUYECKUM 3HaK (CUMBOJI 3/IeMeHTa), XuMudeckasi hopmyiia
Y ypaBHeHHe XUMHUeCKOW peaKliyd — TIPH pellleHrH yueOHO-TI03HaBaTeTbHbIX
33/lay, C YuéTOM 3STUX MOjIe/IbHbIX TpeJCTaBAeHU  BBLISBIATE U
XapaKTepU30BaTh  CYIIeCTBEHHbIe TIPU3HAKW H3ydyaeMbIX OOBEKTOB —



XUMAYeCKMX  BeIeCTB M  XUMUYECKUX peaklyid, BbISBASTL  0OIMe
3aKOHOMEpPHOCTH, TPUUMHHO-C/Ie[ICTBEHHblE CBSI3M U TMPOTUBOpeuUMsi B
M3y4aeMbIX TpoLieccax U siBJIeHUSIX.

Ba3oBblie ucc/1ejoBaTeIbCKHe el CTBYS:

yMeHUe HCII0/Ib30BaTh MOCTaB/IeHHbIE BOMPOCHI B KaueCcTBe UHCTPYMeHTa
MO3HaHMsI, a TakKKe B KayecTBe OCHOBBI /sl (DOPMUPOBaHUSI TUIOTE3bI 10
MpOBepKe MPaBU/IbHOCTU BbICKA3bIBa€MbIX CYKJEHUM;

nprobpeTeHre OIbITAa MO TUIAHUPOBAHWIO, OpPraHU3allid U TPOBe[eHUI0
yUeHUUeCKUX JKCIepUMEeHTOB, yMeHHe Ha0moJaTh 3a XO/AO0M Mpoliecca,
CaMOCTOSITe/IbHO TIPOTHO3UPOBATh €r0 pe3y/ibTaT, (hopMyarpoBaTh 0000IIeHus
Y BBIBOJIBI 10 pe3yJibTaTaM IPOBEJEHHOT0 OMbITa, UCC/Ie0BAHUS, COCTaB/ISTh
OTYET O TIPOZie/IaHHOM paboTe.

Pabora c uadopmanmeii:

yMeHHe BbIOMpaTh, aHa/JM3UPOBaTh W WHTEPIIPETUPOBaTh MH(OPMALHIO
pas/UuHBIX BUJOB U (OPM TMpeACTaB/eHUs, TI0JlyuaeMyl0 W3 pPa3HbIX
VCTOYHUKOB (Hayu4HO-TIOMYJISIpHasi JMTepaTypa XWMHUYeCKOro COJlep>KaHusl,
CripaBoYHble T0COOWs, pecypchl VIHTepHeTa), KpUTHUeCKHA OLleHUBATh
MPOTHMBOPEUUBYIO U HeJJOCTOBEPHYIO MH(OpPMALIHIO;

yMeHHe TIPUMEeHSITh Pa3/InuHble METOZbI U 3arpoCkl TIPY MOUCKe U 0TOope
WHpOPMaLlMKM ¥ COOTBETCTBYIOL[UX JAHHBIX, HEOOXOJUMBIX [I/Isl BBITIOJHEHUs
yueOHBIX U MMO3HaBaTeIbHBIX 33/lau OTpe/ie/IEHHOTO THUIIa, TPUOOpeTeHre OTlbITa
B 00/1aCTH MCI10/1b30BaHUs UH(GOPMAI[MOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
OBJ/laZieHWe KY/JIbTYpPOWM aKTUBHOTO WCII0/Ib30BaHUSI PA3/MUHBIX TOUCKOBBIX
CUCTEM, CaMOCTOSITEJIbHO BLIOMpATh OMTUMAIbHYIO (OPMY TMpe/CTaB/IeHUs
vHbOpMaLMy Y W/IIOCTPUPOBaTh pelllaeMble 3a/laul HeC/IOKHBIMU CXeMaMH,
JuarpaMMamu, JpyruMu popMaMu TpaduKu U UX KOMOUHALUSIMU;

yMeHHe WCII0/b30BaTh W aHaIM3UpOBaTh B Tipoliecce yuyeOHOUW W
WCC/Ie0BaTe/IbCKOU JesITe/IbBHOCTU MHbOpMaL1Io 0 B/IVSTHUU
MPOMBILLIJIEHHOCTH, Ce/IbCKOrO XO3SIHCTBA W TPAHCIIOpPTa Ha COCTOsIHHE
OKpY»KaroLer MPUPOJHOW CpeJibl.

KoMMyHUKaTHBHbIE YHUBePCa/IbHbIE YUeOHbIe AeHCTBUS:

yMeHUs 3aZlaBaThb BOMpPOCHI (B XoJe Auasora U (Wam) AUCKYCCUM) T10
CyllecTBy 0OCy>kgaemoit TeMbl, (HDOpPMYJUPOBaTb CBOM  TIpeJIOXKeHHsI
OTHOCUTE/IbHO BBITIOJTHEHUSI TIPe/I/IOKEHHOM 3a/1aul;

yMeHUsI TpeACTaB/siTb TI0JlyueHHble pe3y/bTaThl [103HaBaTeIbHOMN
JesITeIbHOCTU B YCTHBIX U TIMCbMEHHBIX TEKCTaX; Je/aTb Ipe3eHTal|io
pe3y/ibTaTOB  BBIMOJIHEHHSI XUMHUYECKOro SKCIepuMeHTa (/1abopaTopHOro
OTbITa, JJabopaTOpHOI paboThI TI0 MCC/IEJOBAaHUIO CBOMCTB BeIleCTB, yueOHOTro
MPOEKTa);

yMeHUs y4yeOHOrO COTpyJHWYECTBA CO CBEDPCTHUKAMU B COBMECTHOM
MO3HaBaTe/JIbHOM M UCC/Ie[0BaTeNbCKOW  [1eiTeIbHOCTM TpW  pellleHuun
BO3HUKAIOIIUX TPO0/eM Ha OCHOBe yuéTa OOL[MX MHTEPeCOB W COTrJIaCOBAHUS
nosuruii  (0Ocy>kaeHus, 0OMeH  MHEHWSIMHM, «MO3TOBbIe  IITYPMbI»,
KOOpAUWHALIUSI COBMECTHBIX JelCTBUM, oOrpe/ie/ieHue KpPUTepueB IO OLieHKe
KauecTBa BBIMTOJIHEHHOMN paboThI U [pyTHe).

PeryisiTUBHBbIe YHUBepPCa/IbHbIE YUe0OHbIe AeHCTBUS:

yMeHUe CaMOCTOSTebHO OrpefensiTh Lield JesATelbHOCTH, TJIaHHPOBaTh,
OCYIL[eCTBJISITh, KOHTPOJIMPOBATh U MPU HEOOXOUMOCTH KOPPEKTUPOBATH CBOIO
JesTeTbHOCTh, BbIOMpaTh Hanbosee 3(deKTHBHBIE CIIOCOObI pellieHrst YueOHbIX
Y TI03HaBaTeJIbHBIX 3a/lay, CAMOCTOSATENbHO COCTaB/SATh WM KOPPEKTHUPOBAaTh
Npe/i/IO)KeHHbIA aJrOPUTM JIeCTBUM TIPU BBLIMIOJTHEHUM 3a/laHul C YYETOM



TI0J/TyYeHHsT HOBBIX 3HaHMM 00 M3yuaeMbIX 00BEKTaX — Bell[eCTBaX U peaklusXx,
OLIeHMBaTh COOTBETCTBHE MOJIyUYEHHOTO pe3y/ibTaTa 3asB/eHHOM 1ie/id, yMeHHe
WCIO/b30BaTh W aHA/IM3UPOBaTh KOHTEKCThI, TIpejjiaraeMbie B YC/IOBUU
3a/laHUM.

IMPE/IMETHBIE PE3YJ/IBTATBI

B cocraBe TIpeMEeTHBIX pe3y/JbTaTOB I10 OCBOEHHWIO 00s13aTebHOTO

coJiepKaHusl, YCTaHOBJIEHHOTO /aHHOM (ezepanbHON paboueli TTporpaMMon,
BBIZIEJISIIOT: OCBOEHHbIE 00YyUarol[UMHCS HayuHble 3HAHUS, YMEHHUS U CTIOCOObI
JeUCTBUM, crieludyyeckie A TpegMeTHOW obmact «Xumusi», BUIBI
JleATeJIbHOCTU [0 TIOJIyYeHHWI0 HOBOIO 3HaHWS, €ero WHTeprpeTaluy,
rpeoOpa30BaHMIO 1 TIPUMEHEHHIO B Pa3/IMUHBIX YUeOHBIX U HOBBIX CUTYaI[UsX.

K konIy obyueHusi B 8 Kjacce mpeaMeTHbIe pe3y/ibTaThl Ha 0a30BOM

YPOBHE JI0J/DKHBI OTpaXkaTh CHOPMHUPOBAHHOCTD Y 00YUArOIIMXCST YMEHHI:

e PacKpbIBaTb CMBIC/T OCHOBHBIX XMMUUECKUX MOHATUM: aTOM, MOJIEKYIa,
XUMUYECKHH 3/IEMEHT, TTPOCTOe BelleCTBO, C/I0’KHOE BeleCTBO, CMeCh
(oiHOpO/IHAst ¥ HEOJTHOPO/IHASI), Ba/IEHTHOCTb, OTHOCUTE/TbHAsi aTOMHast
M MOJeKy/IspHasg Macca, KOJMYeCTBO BellecTBa, MOJb, MOJISIpHas
Macca, MaccoBasi J0Jid XUMHUYECKOr0 3j7eMeHTa B COeJUHEeHUH,
MOJIIPDHBIA ~ 00BEM,  OKCHZ,  KHC/IOTa,  OCHOBAHWE, COJIb,
3JIeKTPOOTPULIATE/IbHOCTh, CTeleHb OKUCIEHUsl, XUMUUYeCKasi peakius,
K/1acCU(UKal[vsl peakl[ii: peaki[ud COeJUHEeHUs], peaKLIUU pa3/i0KeHuUs,
peakIuM 3aMellleHusi, peaklMu OOMeHa, 3K30- U SHAOTEPMUUECKHEe
peakiuu, TerioBor 3(heKT peakiuu, siip0 aToMa, 3JIeKTPOHHbBIA C/I0U
aToMa, aTOMHas opOWTanb, pajuyC aTroMa, XWUMHWUecKas CBs3b,
MO/ISIPHAasi U HeMoJisipHasi KOBaJIeHTHast CBsi3b, HMOHHAs CBSi3b, WOH,
KaTUOH, aHWOH, pacTBOp, MaccoBas JoJisg BellecTBa (MPOL|EHTHAs
KOHLIEHTpaLusi) B pacTBOPE;

e WUIIOCTPUPOBAaTh B3aMMOCBSI3b OCHOBHBIX XUMWYECKUX TOHATUU U
TIPUMEHSITh 3TU TIOHSITHS PY ONKMCAHUM BeleCTB U UX TMpeBpallleHUl;

e WCIO/b30BaTh XUMHUYECKYIO) CUMBOJIMKY JJisi COCTaBieHUs1 (HOpMys
BellleCTB M YPaBHEHUN XUMUUECKUX peakLni;

e OmpefensaTb BaJeHTHOCTb aTOMOB  37IeMEHTOB B  OWHApHBIX
COeUHEeHMSX, CTeTleHb OKHC/IEHHWsS 3/IeMEHTOB B  OMHApHBIX
COeJMHEHNUsIX, MPHUHAZJIEXHOCTb BELIeCTB K OMNpe/e/IEHHOMY K/accy
coeiUHeHWH Mo (opmyJaM, BUJ XMMUUECKOU CBSI3U (KOBaJieHTHasi U
VIOHHAas1) B HEOPraHUYeCKUX COeIMHeHUSIX;

e packpeiBaTb cMmbIc1 Ilepuoauueckoro 3akoHa [I. . MeHpeneesa:
JIeMOHCTPHPOBATh MOHUMaHWe TMepUOJUUYECKOd 3aBUCMMOCTH CBOWCTB
XMMUUECKHX 37IEMEHTOB OT UX MoJioxkeHus B [lepuoinueckont cucteme,
3aKOHOB COXpaHEHWsI MacChl Bel[eCTB, MOCTOSTHCTBA COCTaBa, aTOMHO-
MOJIEKY/ISIDHOTO y4eHUs1, 3aKoHa ABOrajjpo;

e OIKCBIBAaTb W XapaKTepu3oBaTh TabmuuHyro dopmy Ileproanueckoit
CUCTeMbl XWMHWYECKUX 3JIEMEHTOB: pa3/udaTh [OHATUSI «TJIaBHas
noarpyrnma (A-rpynma)» u «rnobouHasi noarpynma (b-rpymma)», Masbie
1 OOJIbIIINE TTEPHO/bI, COOTHOCUTH 0003HAUeHUsl, KOTOpble NMEIOTCS B
Tabsure «[leproguueckasl cucreMa XUMHWUeCKHX 3jemeHToB [I. M.
MeHiefieeBa» C UWC/AOBBIMH XapaKTePUCTUKaMU CTPOEHHS aTOMOB
XUMUYECKUX 3JIeMeHTOB (CoCTaB U 3apsii sifipa, oOiee 4YucIo
3JIEKTPOHOB UM pacrpe/ie/ieHUe UX M0 3/1eKTPOHHBIM C/I0SIM);



K

K/IaCCU(ULIMPOBaTh ~ XMMHUUYECKWe  3JIeMeHTbl,  HeOpraHhyecKue
Bell[eCTBa, XUMHUYECKHEe peakLUH (110 UKMC/IY U COCTaBY Y4YaCTBYHOLIUX B
peakl1y BelleCTB, 110 TeryioBoMy 3(PQeKTy);

XapaKTepr30BaTh (OMUCHIBATh) 00L[Me XUMUUECKHe CBOMCTBA BeIlleCTB
pa3MUHbIX  KJaCCOB,  MOATBepXJasg  OMuCaHue  MpUMepamMu
MOJIEKYJIIPHBIX yPaBHEHUM COOTBETCTBYIOLMX XUMUUECKUX PeaKLIUM;

MPOrHO3MPOBAaTh CBOMCTBA BeL[eCTB B  3aBUCHMOCTM OT HX
KaueCTBEHHOI'O0 COCTaBa, BO3MOJKHOCTH TIPOTEKaHUS XHMMHUUECKUX
TIpeBpallleHNld B pa3/IMYHbIX yC/IOBUSX;

BBIUUC/IATb OTHOCUTE/IBHYIO MOJIEKY/IIDHYI0O Y MOJISIPHYIO MaccChl
BeI[eCTB, MacCOBYH) [OJK XWMHUYECKOr0 3jeMeHTa Mo (opmyJie
COeJJMHEHHWsl, MacCCOBYHO [OJIF0 BelleCTBAa B pacTBOpe, IPOBOJUThb
PacuéThl MO0 YPAaBHEHUIO XUMUYECKOM peakLvy;

MIPUMEHSTh OCHOBHBIE Orepalyyd MBICJIUTE/IbHOM  J1eITe/IbHOCTH  —
aHa/ M3 M CHHTe3, CpaBHeHWe, 000O0LIeHHe, CUCTEMAaTU3ALHIO,
K/IaCCU(UKALMIO, BbISIBIEHHE MPUUMHHO-C/IE/ICTBEHHBIX CBsi3ed — 151
V3y4YeHMUs] CBOWCTB BeLeCTB M XUMHUYECKHX peakLUid, eCTeCTBEeHHO-
HayuyHble  MeTOZAbl  T03HaHWsA —  HaOmojeHWe,  U3MepeHWUe,
MO/Jie/TMpOBaHue, SKCIepUMEHT (peaibHbIM U MbIC/IEHHBIN );

CleloBaTh  IpaBW/IaM  TI0Jb30BaHUS XWMHWUECKOW TOCYyZOM U
nabopaTopHbIM 000pyZOBaHUEM, a TakKXKe TIpaBWIaM obpailjeHus C
Bell[eCTBAMU B COOTBETCTBMM C HWHCTPYKLUSIMA II0 BBITOTHEHUIO
7abopaTOPHBIX XUMHUECKUX OIBITOB I10 TIOJNYyUeHUI0 U COOMpaHHI0
razoo0pa3HbIX BellecTB (BOAOpPOZA U KHC/IOPO/a), TPUTOTOBJIEHHUIO
pacTBOpPOB C ONpeJeNéHHOM MAacCOBOM Jl07led  pacTBOPEHHOIO
BeLl[eCTBa, [JIAaHUPOBAaTh M MPOBOJUTb XUMHUUYECKHE SKCIIEPUMEHTHI 10
pacro3HaBaHMI0 pacTBOPOB 1IIjeJiloUed M KUCAOT C T[OMOLIbIO
VH/MKaTOPOB (J1aKMYC, (heHOoI(PTaerH, MeTUIOPaHX U IpyTHre).

KOHIy oOyueHusi B 9 Kjacce rpeiMeTHble pe3y/bTaTbl Ha 0a30BOM

YPOBHe ZI0/KHBI OTPa’kaTh CHOPMHUPOBAHHOCTh Y 00yUarOIIUXCsl YyMeHU:

pPacKpbiBaTb CMBIC/T OCHOBHBIX XWUMHUYECKUX TOHSITUWA: XUMUYECKUMN
3JIEMeHT, aTOM, MOJIeKyJsa, WOH, KaTHOH, aHUOH, IIPOCTOe BeleCcTBO,
CJIOKHOE BellleCTBO, BaJICHTHOCTb, 3/IeKTPOOTPULIATE/IBHOCTh, CTeIeHb
OKHCJIEHUS, XUMUUecKasi peaklusi, XUMHUYecKas CBsi3b, TelIOBOU
3 deKT peaki[id, MOJIb, MOJIAPHBIA OOBEM, pPacTBOpP, 3JIEKTPOJIUTHI,
He3JIeKTPOJIUTHI, 3JIEKTPOJIUTHUeCKas AUCCOLIMALUA, peakLui UOHHOrO
oOMeHa, KaTa/lM3aTOp, XUMHUUeCKOoe paBHOBecwe, oOpaTuMbie U
HeoOpaTUMble peakiid, OKUC/IUTeThHO-BOCCTAHOBUTE/IbHbBIE peaKIvy,
OKWUC/IUTEeNb, BOCCTAaHOBUTE/Ib, OKWUC/IeHHe U  BOCCTaHOBJIEHUE,
a/uyioTponusi, amM@OTEepHOCTb, XUMHUeCKasi CBsi3b (KOBajleHTHas,
VOHHasl, MeTa//IMyecKasi), KpUCTa//TMUecKasi pelIéTKa, KOppO3ust
MeTa/I/IOB, CI/IaBbl, CKOPOCTb XHWMUUECKOM peakluu, TpeAebHO
pornyctuMas KoHeHrtparus I1/1K BeliecTsa;

W/TFOCTPUPOBAaTh B3aMMOCBSI3b OCHOBHBIX XUMHWYECKUX TOHATUU U
TIPUMEHSITh 3TU TIOHSITHS PY ONKMCAHUM BeleCTB U UX TMpeBpallleHUl;
WCIO/Tb30BaTh XUMHWYECKYIO0 CUMBOJIMKY JJIs1 COCTaBeHus1 (hopMys
BellleCTB U YPaBHEHUW XUMUUECKUX peakLni;

orpefiesiiTb BaJIEHTHOCTb U  CTeleHb OKWC/IeHUS] XUMUUYeCKUX
/IEeMEHTOB B COeJUHEeHUAX pas/MyHOrO COCTaBa, IPUHA/JIEKHOCTh
BeI[eCTB K OMpeJieIeHHOMY KJlacCy COeJUHEHUM Mo (opMmyram, BUJ
XMMUUECKOM CBSI3W  (KOBaJIeHTHasi, HWOHHasi, MeTa/uInuecKkas) B



HEOPTraHWYeCKMX COe/IUHEHHsIX, 3apsijl HOHa TI0 XUMUYECKOH (popmyie,
XapakTep Cpelbl B BOAHBIX PACTBOPAX HEOPraHUYECKUX COe/JMHEHHH,
THUTT KPUCTa/VIAUeCKOHN PelléTKU KOHKPETHOTO BellleCcTBa;

packpbiBaTh CMmbIc/ Ilepuoguueckoro 3akoHa [. V. MeHgeneeBa u
JeMOHCTPUPOBATh €ro TOHWMaHWe: OIMUChIBaTh W XapaKTepu30BaTb
TabmuHyto popmy [leproguueckoii CUCTEMbI XUMHUUECKUX 37IEMEHTOB:
pa3nuuaTh TIOHSTUS «TJIaBHash moArpymnma (A-rpymma)» U «o0ouHast
noarpynma (B-rpymma)», Maible ¥ 0ofbliie TMepUobl, COOTHOCUTh
o003HaueHus1, KOTOpble HWMEIOTCS B TepuoAndecKoi Tabmuie, C
UYMC/IOBLIMU ~ XapaKTePUCTUKAaMU CTPOEHUSI aTOMOB  XUMUUECKUX
3/IeMeHTOB (COCTaB W 3apsf] siapa, o0Ilee YKMCIO 37eKTPOHOB U
pacripefiejieHe WX T0 3JIEKTPOHHBIM CJIOSIM), OOBSICHATH 0O0II[He
3aKOHOMEpPHOCTH B MU3MeHeHWH CBOWCTB 3/IeMeHTOB U UX COeIMHEHUM B
ripefiesiax MaJsbiX TI€PUOJOB U TJIaBHBIX TIOATPYII C YUYETOM CTPOEHUS
WX aTOMOB;

K/laccuUIMpoBaTh ~ XUMUUECKWe  3/IeMeHTbl,  HeOopraHuuyecKkue
Bell[eCTBa, XUMHUUeCKHe peakiuu (10 UMCIy U COCTaBYy Y4YaCTBYHOIIUX B
peaki[iy BeIlecTB, TI0 TerioBoMy 3GhdeKTy, Mo U3MeHeHHI0 cTereHel
OKHUC/IeHUS] XUMUUeCKUX 37IeMeHTOB);

XapaKTepu30BaTh (OIMHChIBaTh) 00IMe U Crielibruyeckue XUMUUeCKHe
CBOMCTBA TMPOCTBIX M CJOXKHBIX BeIeCTB, TOJTBEepPXKAasi OIMcaHue
TIpUMepaMu MOJIEKYJIIPHBIX U MOHHBIX YpaBHEHUW COOTBETCTBYIOIIUX
XUMUYECKUX peaki[ui;

COCTaB/ISATb YPaBHEHWsI 3/IEKTPOIMTHYECKOH JMCCOLAALIMK  KHUCTIOT,
Iesioueld W CONeH, TIO/Hble W COKPALEHHBIE YPaBHEHMSI DeakLni
HMOHHOT'0 o6meHa ypaBHeHUs  peaki[ui,  TO/TBepPKAAr0IuX
CylLL|eCTBOBaHUe FeHeTHYECKOH CBA3N MeXKy BelleCcTBaMy Pa3IMUHbIX
KJIaCCOB;

pacKphiBaTh CYIIIHOCTb OKHUC/IUTE/bHO-BOCCTAHOBUTE/IbHBIX peaklvii
TIOCPe/ICTBOM COCTaBJ/IeHUSI 3JIEKTPOHHOTO OaaHca 3TUX peakLuii;
TIPOrHO3MPOBaTh CBOMCTBA Bell[eCTB B 3aBUCUMOCTH OT UX CTPOEHUSs,
BO3MOYKHOCTM TIPOTEKaHUsI XMMUYEeCKUX TpeBpallleHuil B pa3/InuHbIX
yCJIOBUSIX;

BBIUUC/IATb OTHOCUTENbHYIO MOJIEKY/IIPHYI0O W MOJISIPHYIO MacChl
BeIIeCTB, MacCCOBYIO JOH0 XHWMHYECKOro 3jeMeHTa Mo ¢opMmysie
COeJMHEeHUs, MacCOBYIO [IO/IF0 BellleCTBAa B pPAacTBOpe, MPOBOJWUTh
PacuéThl M0 YPaBHEHUIO XUMUUYECKOH peakiuy;

cobmofaTh  MpaBWa  TI0JIb30BaHUSI ~XUMHUUECKOM TOCYA0M U
nabopaTopHbIM 00OpyZiOBaHMEM, a TakXke TMpaBwia oOpailjeHUs C
Bell[eCTBaMU B COOTBETCTBUM C WHCTPYKI[USMU TIO BBITOTHEHUIO
nabopaToOpHBIX XUMHUUYECKHUX OTBITOB I10 TIOJIyYeHHI0O W COOMpaHHUIO
ra3o000pa3HbIX BelllecTB (aMMHaKa U YIJIEKHUC/IOTO ra3a);

MPOBO/JIUTh  peaki[iy, TO/TBepXKAaloIe KaueCTBEeHHBIM COCTaB
pa3/MUHbIX BEIeCTB: pAcro3HaBaThb OMNBITHBIM TMYTEM  XJIOpPHUJ-,
opomua-, woaua-, KapboHaT-, Qocdar-, cuIMKar-, Cyabdat-,
TU/IDOKCH/-UOHBbI, KaTUOHbI aMMOHUSI U MOHBI M3yUYeHHbIX MEeTasljIOB,
TIPUCYTCTBYIOIIE B BOJHBIX PaCTBOpax HeOpraHWYeCKUX BeIlleCTB;
TIPUMEHSITb OCHOBHbIE Ofepalid MbICIUTE/ILHOM /leSITe/IbHOCTH  —
aHaM3 W CUHTe3, CpaBHeHWe, 0000leHre, CHUCTeMaTHU3aLHIO,
BbISIBJIEHHE TIPUUMHHO-C/Ie/ICTBEHHbIX CBsi3el — /IJisl U3yueHUs] CBOMCTB
BEI[eCTB M XUMHUUYECKHUX peakiuii, eCcTeCTBeHHO-HayuHble MeTO/bl



Mo3HaHusl — HaO/moieHre, U3MepeHne, Mo/ie/IMpOBaHue, KCTIepUMEHT
(peasibHBIN U MBIC/IEHHBIN).



TEMATHNYECKOE IVIAHUPOBAHUE

8 KVIACC
HaumenoBanmue KonnyecTBo yacos
No OnekTpoHHbIe (UG poBHIe)
pa3jejioB U TeM KoHTpo/bHbBIE IIpakTHUecKue
n/n Bcero o0pa3oBaTe/IbHBIE PeCypChI
MPOrpamMmbI paboThI paboThI
Pa3zpen 1. IlepBoHavasibHbIe XUMHUYECKHE TIOHATHSA
XuMUST — BaKHast
11 00/1acTh eCcTeCTBO3HAHUS c 5 bubmmoreka LIOK
' Y TIPAKTHYECKOM https://m.edsoo.ru/7f41837¢
JlesiTeJIbHOCTH YesioBeKa
19 BemectBa 1 xummnueckue 15 1 bubnuoreka LIOK
’ peaKIuu https://m.edsoo.ru/7f41837c
Wroro no paspeny 20
Pa3pgen 2. BaxkHelilye npejCTaBUTe/ M HeOPraHMYeCKHX BellecTB
21 Bosznyx. Kucnopog. 6 bubmoreka IIOK
' ITonsitue 06 oKcHaax https://m.edsoo.ru/7f41837c
59 Bopopog. ITonsitue o 8 1 Bubmioreka IIOK
' KUCJIOTaxX U COJISIX https://m.edsoo.ru/7f41837¢
53 Bopga. PacTBopsl. . 1 1 bubmmoreka LIOK
' [TonsiTHe 06 OCHOBAHUSIX https://m.edsoo.ru/7f41837¢
OCHOBHBIe K/1aCChl v OK
nbnmoreka
2.4 HeopraHu4yeCcKux 11 1 1 H

CcoeIMHEeHUI

https://m.edsoo.ru/7f41837¢




Wroro no paspeny 30

Pa3pgen 3. Ilepuoanueckuii 3akoH u Ilepuoguueckasi cucreMa xumuueckKux 37ieMeHToB [I. V1. MenjeneeBa. CTpoeHHe aTOMOB.
XumMnueckas cBfi3b. OKHC/IMTe/TbHO-BOCCTAHOBUTE/IbHBIE PeaKLiuu

[Teproanueckuii 3aK0OH U
[Teproguueckasi cucrema
3.1 XUMHUECKUX 3JIEMEHTOB 7
. Y. MeHpeneesa.
CrtpoeHue aToma

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

XumMnueckas: CBS3b.

3.9 OKuUC/IUTENTBHO- 8 ) Bubmioreka IIOK
) BOCCTAaHOBUTE/ILHbIE https://m.edsoo.ru/7f41837c
peakiuu
bubmoreka LIOK
W roro o paszeny 15 https://m.edsoo.ru/7f41837c
PesepBHoe Bpems 3 Brbmorexa [TOK
p p https://m.edsoo.ru/7f41837c
OBLIEE KOJIMYECTBO
68 5 5

YACOB I1O ITPOI'PAMME




9 KV/IACC

HaumMeHoBauue Ko/muecTBo yacos
No OnekTpoHHbIe (UG poBHIe)
pa3fie/ioB M TeM KonTpo/sibHbIE IIpakTHyeckue
n/n Bcero o0Opa3oBaTe/IbHBIE PeCypChl
MpPOrpamMmsbI paboThI paboThI
Pa3zpen 1. BejecrBo 1 XuMHU4YeCcKue peakinuu
IToBTOpEHUE U
11 yriay6ieHre 3HaHUH c 1 bubmioreka LJOK
' OCHOBHBIX Pa3/ie/ioB https://m.edsoo.ru/7f41a636
Kypca 8 kyacca
OcHOBHBIE
1.2 3aKOHOMEpHOCTH 4 Bubmoreka LOK
) P . https://m.edsoo.ru/7f41a636
XUMHYECKUX peaklyi
OJIeKTPOIUTAYeCKast
13 JUCcoLraLys. 3 1 1 bubmmoreka IIOK
' XHWMUUeCKUe peakijuy B https://m.edsoo.ru/7f41a636
pacTBopax
Nroro no paspeny 17
Paspgen 2. Hemera/ibl M UX COeJMHEHUSA
OO011jasi XapaKTepUCTHKA
2.1 XI/II\]/-[LII/ILIECKII/)IX SJIGI:MEHTOB 4 1 Bubmorexa LIOK
’ https://m.edsoo.ru/7f41a636
VIIA-rpynmel. ['anoreHsl
2.2 OO0111ast XapaKTepUCTUKA 6 bubmoreka IIOK

XUMUYECKUX 3/IEMEHTOB
VIA-rpynmel. Cepa u eé

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




COeJUHEeHHSI

OO0111ast XapakKTepUCTUKA

23 XUMUYECKUX 3/1eMEeHTOB . Bubmioreka IIOK
' VA-rpymmbl. A30T, https://m.edsoo.ru/7f41a636
docdop u ux coeiHeHUs
OO01iast XapaKTepuCTUKA
XUMUUECKUX 3JIeMEHTOB Bub 1OK
nboTeka
24 IVA-rpynnel. Yrnepon u
p}: POA 8 https://m.edsoo.ru/7f41a636
KPeMHUM U UX
coeJUHeHUsI
WTroro o pasgeny 25
Pa3pgen 3. MeTa/nabl 4 X COe/JMHEHUS
31 OO1ye cBoCTBa 4 bubmmoreka LIOK
' MEeTaJl/IoB https://m.edsoo.ru/7f41a636
3.9 BakHeliie MeTasbl U 16 bubmoreka LIOK
' UX COeVHeHUS https://m.edsoo.ru/7f41a636
Wroro no paspeny 20

Pa3pgen 4. Xumus 4 okpyxawujasi cpeja

41 BemecTBa u maTepuansl B 3 bubmoreka LIOK
’ )KU3HU Ue/IoBeKa https://m.edsoo.ru/7f41a636
Wroro no paspeny 3
bub OK
Pe3epBHOe Bpems 3 nomorexa L

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




OBIIEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME
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IIOYPOYHOE IVTIAHUPOBAHUE

8 K/TACC
N¢ KonmyecTBo yacos
JJIEKTPOHHbIe
Jlara nudpoBbIie
n| Tema ypoka KoHTpo/bHBIE IIpakTHUecKue
Bcero HU3yueHUA oOpa3oBaTe/IbHBIE
/ paboThI paboThI
0 pecypchbl
[Ipeamet xvmuu. Posib xXumum B bubmioteka LIOK
JKU3HU uyesioBeKa. Tena u 1 02.09.2025 https://m.edsoo.ru/ff0d21
BeIl[eCTBa 0c
[ToHsiTHE O MeTo/jaX TI03HAHUS B Bnbmiorexa [OK
A 1 15.09.2025 | httpsy//m.edsoo.ny/ff0d22
XUMUN
7e
[MpakTrueckast pabora Ne 1
«[IpaBusia paboTb! B 1abopaTopuu bubmorexa OK
R 1 16.09.2025 https://m.edsoo.ru/ff0d23
Y TIPUEMBI 00paILeHust C dc
nabopaTopHbBIM 000py/10BaHUEM» o
UucTele BelllecTBa U CMeCU Brb/morexa OK
» - 1 22.09.2025 | https://m.edsoo.ru/ff0d26
CriocoObI pa3ziesieHust cMecei ca
[TpakTrueckast pabora Ne 2 bubmoreka IIOK
«Pa3zenenue cmeceii (Ha mpuMmepe 1 23.09.2025 https://m.edsoo.ru/ff0d28
OUMCTKU MOBapeHHOM COJN)» c8
bubmoreka IIOK
ATOMBI U MOJIEKYJIbI 1 29.09.2025 https://m.edsoo.ru/ff0d2a

6c




XyMHUecKue 371eMeHThbI. 3HaKU

bubmoreka LIOK

(CUMBOJIBI) XUMUUECKUX 30.09.2025 https://m.edsoo.ru/ff0d2b
3/1eMeHTOB e8
bubmioreka LJOK
[TpocTeie ¥ Ccno>KHBIE BeleCcTBa 06.10.2025 https://m.edsoo.ru/ff0d2a
6¢
bubmoreka LIOK
ATOMHO-MOJIEKY/IIPHOE yYeHue 07.10.2025 https://m.edsoo.ru/ff0d2d
50
3aKOH TMOCTOSTHCTBA COCTaBa
BelllecTB. XuMuueckasi opmya Bubmorexa [JOK
HHECTE. pMyZd. 13.10.2025 https://m.edsoo.ru/ff0d2e
BaneHTHOCTE aTOMOB a0
XUMHYECKUX 37IeMeHTOB -
OTHOCUTe/IbHAg aTOMHasi Macca. bubmoteka LIOK
OTHOCUTe/IbHAs MOJIeKY/IIpHas 14.10.2025 https://m.edsoo.ru/ff0d32
macca 3c
MaccoBasi 011 XUMHUYeCKOTo Brb/morexa IOK
A 20.10.2025 https://m.edsoo.ru/ff0d35
37IeMeHTa B COeIMHEHUU 0c
KommuectBo Berjectsa. Mosb Brbmorexa OK
H ' ) 21.10.2025 https://m.edsoo.ru/ff0d52
MonsipHas macca
30
dusnueckre U XUMUUeCKre Bubnmorexa [JOK
03.11.2025 https://m.edsoo.ru/ff0d37
siBlIeHUs. XUMUYecKasi peakLyst £
[Ipr3HaKu M yC/10BUs IPOTEKAHUS 04.11.2025 bubmoreka LJOK

XUMHUYECKUX peakLyi

https://m.edsoo.ru/ff0d3a




16

3aKOH COXpaHeHusi MacChl

bubmoreka IIOK

Bell[eCTB. XMUUeCKHe 10.11.2025 https://m.edsoo.ru/ff0d3b

ypaBHEHUS 88

BoluncieHus KomuecTsa, MacChl bubmoteka LIOK

Bell[eCTBa 10 ypaBHEHUsIM 11.11.2025 https://m.edsoo.ru/ff0d57

XUMHAYECKUX peakLuii 08

Knaccudukanys XuMuueckux

peakuui (coeUHeHwUs, Brbmiorexa [OK
17.11.2025 https://m.edsoo.ru/ff0d3f

pas/ioXKeHusl, 3aMelLleHus, 34

obmeHa) 34

M. B. JIOMOHOCOB — yUéHBbIU- bubmioreka LJOK

sHIMKIoNeAnCT. O000IIeHe 1 18.11.2025 https://m.edsoo.ru/ff0d40

CHCTeMaTH3allysl 3HaHUM c4

KonTposnbHas pabota Nel 110 Teme bubnuoreka IIOK

«BelllecTBa ¥ XMMHUUYeCKHe 24.11.2025 https://m.edsoo.ru/ff0d42

peaxkLun» 90

Bo3gyx — cMmech razos. CocTaB bubmoreka IIOK

Bo3ayxa. Kuciopos — 3nemeHT u 25.11.2025 https://m.edsoo.ru/ff0d44

rpocToe BeljecTBo. O30H 8e

dusnyeckre U XUuMUUecKre

CBOMCTBAa KMC/I0po/ia (peakiuu Brb/morexa OK
01.12.2025 https://m.edsoo.ru/ff0d46

OKuCJieHus1, ropeHue). [TousTue 14

00 okcuzax -

Crioco0blI 1osTyueHust KUCI0po/ia 02.12.2025 Bbubmoteka LIOK

B j1abopaTopuu U

https://m.edsoo.ru/ff0d49




MPOMBIIIJIEHHOCTH. HPI/IMEHEHI/IQ

7a
KUC/I0OpoJa
TernoBoii 53¢dekT xruMHUyeckoit
peakLuu, TIOHSITHE O bubnuoreka LIOK

TepMOXWMUUYECKOM YpPaBHEHUH, 08.12.2025 https://m.edsoo.ru/ff0d47
3K30- U 3HJ,0TePMUUECKHX 90
peaxLusax
TomuBo (HedTh, yroJib U MeTaH). bubmuoreka LIOK
3arpsi3HeHHe BO3/1yXa, CIIOCO0bI 09.12.2025 https://m.edsoo.ru/ff0d4c
ero npeaoTBpaleHus 4a
[TpakTrueckast pabota Ne 3 1o
teme «[Tonyuenne u cobupanve Bubmmorexa [JOK
y P 15.12.2025 https://m.edsoo.ru/ff0d4a
KHUCJIOPO/Ia, M3yueHre ero o
CBOMCTB» e2
Bopgopoa — sneMeHT 1 ripocToe bubnuoreka LIOK
BelllecTBO. HaxoxxzaeHuve B 16.12.2025 https://m.edsoo.ru/ff0d4d
TpUpo/ie do
du3nyeckre U XUMHUYeCcKue bubmoreka IIOK
CBoOlCTBa Bojiopo/ia. [IprMeHeHMe 22.12.2025 https://m.edsoo.ru/ff0d4d
BOZIOpPOJia do
bubmiorteka LJOK
[ToHsiTHE O KMCIOTax U COJISIX 23.12.2025 https://m.edsoo.ru/ff0d50
d2
Crioco0blI 1oJTyyeHust BOAOPO/ia B Brb/morexa LOK
y P 29.12.2025 https://m.edsoo.ru/ff0d4d
nabopaTtopuu
do
[TpakTrueckast pabota Ne 4 1o 30.12.2025 bubmoreka LJOK




TeMe «IlosydyeHne u cobupanue
BOZIOPOJia, U3yUeHue ero

https://m.edsoo.ru/ff0d4f
42

CBOMCTB»
MonsipHbIii 00bEM ra30oB. 3aKOH Bnbmorexa [OK
12.01.2026 https://m.edsoo.ru/ff0d54
Agsorazpo 2%e
Brrunciienus o0béma, KOJIM4ecTsa
BeII[eCTBa rasa I10 ero U3BeCcTHOM Bubmoreka LIOK
M y 13.01.2026 https://m.edsoo.ru/ff0d55
KOJTMYeCTBY Bell[eCTBa WIH a0
00BEMy o
Brruriciienuss 00LEMOB ra3oB I10
PaBHEHHIO PeaKIMM Ha OCHOBe Brbmiorexa LIOK
y . . 19.01.2026 https://m.edsoo.ru/ff0d57
3aKOHA OOBEMHBIX OTHOIIIEHUH 08
rasoB T
dusnueckre U XUMHUYeCKHe Bubmioreka LIOK
. 20.01.2026 https://m.edsoo.ru/ff0d58
CBOMCTBA BO/IbI 7
. bubnuoreka IIOK
CocTtaB ocHoBaHui. ITouarue 06
26.01.2026 https://m.edsoo.ru/ff0d59
WHMKaTOpax o
Bopa kak pacTtBopuTesb.
HacpIijeHHbIe ¥ HEeHACHIIIIEHHbIE Bubmoreka LIOK
27.01.2026 https://m.edsoo.ru/ff0d5b
pacTtBopbl. MaccoBas #0714 40
BeII[eCTBa B pacTBOpe o
[Mpaktryeckasi pabora Ne 5 1o 02.02.2026 bubnuoreka LIOK

TemMe «[IpuUroToB/IeHHe pacCTBOPOB
C onpeJileIEHHON MacCOBOM Jlo/iei

https://m.edsoo.ru/ff0d5e
ba




PaCTBOPEHHOTO BellleCTBa»

KontpospHast pabota Ne2 1o Teme

bubnuoreka IIOK

03.02.2026 https://m.edsoo.ru/ff0d63
«Kucnopoza. Bogopog. Boga» 42
OKcuapbl: coCTaB, KjacCUpUKaLus Brbmiorexa [OK
bt ’ L 09.02.2026 https://m.edsoo.ru/ff0d66
HOMEHK/IaTypa
de
ITonyyenue 1 xumuueckue bubmoteka LIOK
CBOMCTBA KMC/IOTHBIX, OCHOBHBIX 10.02.2026 https://m.edsoo.ru/ff0d66
Y aM(OTepHBIX OKCH/0B 4e
OcHoBaHMs: COCTaB Bubmiorexa OK
' ’ 16.02.2026 https://m.edsoo.ru/ff0d67
K/laccuuKariysi, HOMeHK/IaTypa a
[TonyueHne n XuMHUYeCKue Bubmiorexa LIOK
Uyq o 10.02.2026 https://m.edsoo.ru/ff0d67
CBOMCTBa OCHOBaHUH ca
Kucnotsl: cocTaB Bubmiorexa [JOK
) ’ 16.02.2026 https://m.edsoo.ru/ff0dfee
K/laccu(uKaLysi, HOMeHK/aTypa 5
[TonyueHue ¥ XUMHUUYECKHE Bubmaorexa HOK
Uyq 17.02.2026 https://m.edsoo.ru/ffOdfee
CBOMCTBA KMC/IOT 5
Conu (cpeaHue): HOMEHKIaTypa, bubmoreka [IOK
CTIOCOOBI MOy YeHHUs, 24.02.2026 https://m.edsoo.ru/00ad9
XUMHUUYECKHe CBOMCTBA 474
[MpakTrueckas pabota Ne 6. 02.03.2026 bubnuoreka LIOK

Petiienune SKCIIEpUMEHTA/IBHBIX

https://m.edsoo.ru/00ad9




3a4/ia4d I10 TeMe «OCHOBHEIE

K/1aCChl HEOPTaHUYeCKUX b7c
COoeITUHEeHUI»
['eHeTHueckasi CBSI3b MeXIY bubnuoreka LIOK

KJlacCaMU HeopraHUuveCKux 03.03.2026 https://m.edsoo.ru/00ad9a
CcoeIMHEeHUM 50
O06o0011eHre ¥ CCTeMaTH3aLs Brbmorexa LOK
. 10.03.2026 https://m.edsoo.ru/00ad9c
3HaHUM
b2
KonTponbHas pabota Ne3 110 Teme bubmoreka IIOK
"OCHOBHbBI€ K/1aCChI 16.03.2026 https://m.edsoo.ru/00ad9e
HeopraHuuecKux coefiuHeHuH" la
[TepBble MOMBITKU
K/TaCCU(UKAI[UU XUMHAYECKUX Brbmiorexa [OK
17.03.2026 https://m.edsoo.ru/00ad9f
371eMeHTOB. [ToHsTHE O TpyTINax fa
CXOZHBIX 37IeMEHTOB o
[Tepuoanueckuii 3aK0H U
[Tepuioguueckas cuctema Brbmiorexa [OK
PHOA 23.03.2026 https://m.edsoo.ru/00ada5
XMMUUYeCKux 3eMeHToB /1. U. 2
MeHpeneeBa o
bubmioTeka LJOK
[Tepuofpl, TPYIIIbI, OATPYIIIBI 24.03.2026 https://m.edsoo.ru/00ada5
2c
Ctpoenue atomoB. CocTaB Bubmaorexa OK
P i 06.04.2026 https://m.edsoo.ru/00ada3
aTOMHBIX sifiep. 30TorbI 0
CtpoeHue 3/IeKTPOHHBIX 07.04.2026 bubmioreka LJOK




0060/104eK aTOMOB 3/1eMEHTOB
[Tepuoanueckoii cucremsl . U.
MeHpeneeBa

https://m.edsoo.ru/00ada6
bc

XapaKTepI/ICTI/IKa XUMHUYeCKOoro
3J/IeMEeHTa I10 ero I10J/I0>KeHUIO B

bubmoreka LJOK

. 13.04.2026 https://m.edsoo.ru/00ada8
[Tepuoauueckon cucreme . N. 24
MenpeneeBa B
3Hauenue [leprogrueckoro
3aKOHa /1J1s1 pa3BUTUSI HAYKU U Brbmiorexa [OK
AP Y 14.04.2026 https://m.edsoo.ru/00ada9
npaktuku. [. . Menzenee — Ge
YU€HbIH, TIefjaror U rpakxiaHvH o
Pe3epBHbiil ypok. O600II€HHE U
CI/ICTIZMEITI/BZ pI/IH 3HaHI/H;1u / Bubmioreka HOK
= 1 20.04.2026 https://m.edsoo.ru/00adb
Bcepoccuiickasi mpoBepoyHast 33
pabora o
KonTponbHas pabota Ne4 110 Teme
bubmioreka LJOK
«CTtpoeHue aToMa. XuMuueckas
. 21.04.2026 https://m.edsoo.ru/00adb
CBsI3b» / Becepoccurickast 486
npoBepouHasi paboTa o
DJIEKTPOOTPHULIATE/TbHOCTh Bubmaprexa IOK
POOTPHR 27.04.2026 https://m.edsoo.ru/00adaa
aTOMOB XWUMHWUECKUX 3/IEMEHTOB b8
bubmioreka LJOK
WonHasi xumMruueckast CBsi3b 28.04.2026 https://m.edsoo.ru/00adac
34
KoBasneHTtHas nonspHas 04.05.2026 bubmoteka LIOK

XHUMHn4yecKas CBsA3b

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




b8

6 KoBanenTtHast HenosisipHast

bubnuoreka IIOK

1 05.05.2026 https://m.edsoo.ru/00adaa
3 XUMUYeCKasi CBA3b b8
6 bubmoreka LJOK
4 CrerieHb OKHC/IEHUA 1 11.05.2026 https://m.edsoo.ru/00adae
28
bubmioreka LJOK
6 @) -
KUCIMTENBHO 1 12.05.2026 https://m.edsoo.ru/00adb
5 BOCCTAaHOBUTE/IbHbIE peaKIin 076
5 bubmoreka [IOK
6 OKuC/IUTe/IU U BOCCTAaHOBUTE/IN 1 18.05.2026 https://m.edsoo.ru/00adb
076
PesepBHbIN ypoK. O000OLIIeHUe U
P P ill bubnuoreka LIOK
6 CHUCTeMaTH3al|s 3HaHUH 110 TeMe
1 19.05.2026 https://m.edsoo.ru/00ad9c
7 «CTtpoenuve atoma. XuMHuecKast b2
CBS3b» b2
. bubmuoreka LIOK
6 Pese oK. Ob001eHNe
PBHBI YPOK EH e H 1 25.05.2026 https://m.edsoo.ru/ff0d61
8 CUCTEeMAaTH3alys 3HaHUU 6
6 P 7 . 06006
€3epPBHbIN YPOK 0 Ij;eHHe U ) 96.05.2026
9 CHUCTHUMAaTH3aIus 3HaHUM.
OBIIEE KOJIMYECTBO YACOB 69

I10 ITPOI'PAMME




9 KV/IACC

No KonnuyecTBo yacos
JJIeKTPOHHBbIE
Jara nu¢poBbIe
n | Tema ypoka KoHTpo/bHbIE IIpakTHUecKue
Bcero HU3y4YeHHUsl oOpa3oBaTe/IbHBIE
/ paboThI paboThI
pecypchbl
n
[Tepuoanueckuii 3aKOH.
BbubsmmoTeka LIOK
Ileproguueckas cucrema
1 https://m.edsoo.ru/00adb59
XUMUYECKHX 3J1eMeHTOB /1. .
N. MeHgeneeBa }
3aKOHOMEpHOCTH B
. bubmmoreka IIOK
V3MeHeHUY CBOWCTB
1 https://m.edsoo.ru/00adb6b
XUMHUYECKUX 3JIeMEHTOB 6
TepBbIX TPEX [epUO/I0B B
Knaccudukarys bubmmoreka LIOK
HOMEHKJ/IaTypa 1 https://m.edsoo.ru/00adb7e
HEOpPraHWYyeCcKHX BeIlecTB 2
Buzbl xumuuecko CBsI3U U Bbubmmoreka LIOK
TUIBI KPUCTAITTNYeCKUX 1 https://m.edsoo.ru/00adbac
peLIéToK 6
KonTtponbHast pabora Nel
no teme «IloBTOpeHue 1
yriybineHue 3HaHUN 1 1
OCHOBHBIX pa3ziesioB Kypca
8 Kyacca»
Knaccudukarus 1 Bbubmmoreka IIOK




XUMHWUYEeCKHUX peaKL[I/Iﬁ I10
Pa3/IMYHBIM IMPHU3HAKaAM

https://m.edsoo.ru/00adbcb
0

[TonaTtue o ckopocT
XUMHYECKOW peakLiu.

BubmoTeka LIOK

7 https://m.edsoo.ru/00adbe9
[ToHsiTHie 0 TOMOTeHHBIX U R
reTeporeHHbIX PeakKlUsIxX N
[ToHndaTtue o XuMrUUYeCKOM
paBHOBecUU. PaKTOPBI,
BubmoTeka 1IOK
B/IUSIFOIIME HA CKOPOCTh
8 . https://m.edsoo.ru/00adc28
XUMUUeCKOHN peaklvuu 1 .
TI0JI0’KeHHe XUMUUYEeCKOTO -
paBHOBeCHs
OkuC/IUTeNTHHO- Bubmoreka IIOK
9 BOCCTAHOBUTEJIbHbIE https://m.edsoo.ru/00adcad
peakiuu e
Teopus
. bubmoTeka LIOK
3/1IeKTPOJIUTUUECKOMN
10 https://m.edsoo.ru/00adcd6
muccouyanuu. CunbHble U 3
c/1abbie 371eKTPOTATHI -
bubmoTeka LIOK
NouHble ypaBHeHUs
11 . https://m.edsoo.ru/00add44
peakiuii 3
XHMUUeCcKue CBOMCTBA
KUCJIOT U OCHOBaHWH B bubmoreka LIOK
12 | cBete npejcTaBieHut 06 https://m.edsoo.ru/00add5d

371eKTPOJIUTUUYECKOM
JMCCoLaliun

8




XuMuyeckue CBOMCTBA
coJieli B cBeTe

bubmoreka IIOK

13 Tipe/iCTaBIeHU 00 https://m.edsoo.ru/00add8b
371eKTPOJIMTUUYECKOM 2
JYccoLaluu
bubnmoreka IIOK
[Tonsitve o ruaponse
14 . https://m.edsoo.ru/00add9d
coseit
4
OBoBweHye 1 bubmmoreka IIOK
15 . https://m.edsoo.ru/00addd1
cUCTeMaTH3aLUs 3HaHUU 5
[TpakTrueckast pabora Ne 1.
BbubsmmoTeka LIOK
«Pelienue
16 https://m.edsoo.ru/00addbf
9KCIepUMeHTabHbIX .
3a/1au» a
KonrposbHast pabota Ne2
10 TeMe
bubmoTeka LIOK
«DNeKTpOoMTUYeCKast
17 https://m.edsoo.ru/00addec
JyccoLyanusi. 0
XHMUUeCKue peakiuy B B
pacTBopax»
OO011jas1 XapaKTepUCTHKA
BbubmoTeka 1IOK
rajioreHoB. XuMuuyeckue
18 . https://m.edsoo.ru/00addfe
CBOMCTBA Ha ripumepe )
xJiopa -
19 Xnoposogopoz. ConsiHast bubmoreka [IOK

KHC/I0Td, XUMHWUYECKHe

https://m.edsoo.ru/00ade10




CBOMCTBA, T0/IyueHue,
TIpUMeHeHre

[

[MpakTueckas pabota Ne 2
1o teMe «[lonyueHue

BubmoTeka LIOK

20 . https://m.edsoo.ru/00ade34
COJISTHOM KUCJIOTBI, 3
v3yueHue eé CBOMCTB» .
Brrurciienus o
bubmoTeka LIOK
YPaBHEHUSIM XUMUUeCKUX
21 . https://m.edsoo.ru/00ade48
peakLyi, eCc/iv OJJUH U3 3
peareHTOB [laH B U30bITKE B
BubmoTeka LIOK
OO011jasi XapaKTepUCTHKA
22 https://m.edsoo.ru/00ade64
3/1eMeHTOB VIA-rpyIibl .
AnoTporiHbie
MoAW(UKALIUU Cepbl.
¢ P , bubmmoreka IIOK
HaxoxzneHuve cepsl v eé
23 o https://m.edsoo.ru/00ade64
COeJUHEeHW B MPUPOJE. .
XrMHYeckKue CBOKCTBa N
cephl
CepoBoiopoj, CTpoeHue, bubmmoreka IIOK
24 ¢du3nueckre U XuMU4ecKue https://m.edsoo.ru/00ade80
CBOMCTBa 2
Oxcuppbl cepsl. CepHast
Bbubmoteka 1IOK
KUC/IOTa, hu3nueckre 1
25 . https://m.edsoo.ru/00adea2
XHUMHYeCKUe CBOMCTBa, 3
TIpUMeHeHre -
26 XUmMuryeckKue peakLjuu, bubmoreka LIOK




Jie>kalliyie B OCHOBe
TIPOMBILIIEHHOTO CTIoco06a
T0JIyYeHus1 CePHOM
KUCJIOTBI. XUMHAUeCKoe
3arpsi3HeHHe OKpyrKatolilei
cpeibl COeJUHEHUSIMU CephI

https://m.edsoo.ru/00adec8
a

BrruuciieHrie MaccoBou

bubmoreka LIOK

27 JI0JIU BBIXO/A TPOAYKTA https://m.edsoo.ru/00adec8
peakiuu a
OO0rm1ast xapaKTeprCTHKa
371eMeHTOB V A-IpyIribl. BbubmoTeka 1IOK

28 | A3sor, pacripocTpaHeHue B https://m.edsoo.ru/00adeea
ripupoje, ¢pr3nueckue u 6
XMMHYEeCKHe CBOMCTBA
AmMuak, ero ¢usnyeckre Bubmioreka IIOK

29 Y XUMHUUYECKHe CBOMCTBA, https://m.edsoo.ru/00adf00
T0/Iy4YeHue U TIpUMeHeHue 4
ITpakTrueckast pabota Ne 3
no teme «[lomyueHne Brbmorexa [IOK

30 Y https://m.edsoo.ru/00adf18
aMMHaKa, U3yueHue ero 0
CBOUCTB» B
A30THas KUC/oTa, eé bubnmoreka IIOK

31 ¢bu3nueckre U XuMHU4eckue https://m.edsoo.ru/00adf30
CBOMCTBA 6

32 Wcrionb30BaHre HUTPATOB BbubmoTeka 1IOK

1 coneli aMMOHMUS B
KaueCTBe MHHEPA/JIbHBIX

https://m.edsoo.ru/00adf51
8




ynobpeHuii. Xumuueckoe
3arpsi3HeHHe OKpYyKarolieit
cpe/ibl coeIMHEHUsIMU
asora

docdop. Okcug pocdopa
(V) u pochopHasi KUC/IOTa,

BbubsmmoTeka LIOK

33 https://m.edsoo.ru/00adf68
bu3nueckre U XUuMHUUecKue .
CBOMCTBA, M0y YeHHe -
Ncnonb3oBanue docdaton
B KaueCTBe MUHepasIbHbIX Bbubmmoreka LIOK
34 yAobpeHuii. 3arpsisHeHHe https://m.edsoo.ru/00adfc2
TIPUPOIHOI CpeIbI 0
dbocdaramu
Yrnepog,
bubmoTeka LIOK
pacrpocTpaHeHye B
35 https://m.edsoo.ru/00adfd9
nipupojie, pusnueckue u .
XUMHYECKHe CBOMCTBA -
Okcupp! yraepoga, ux
¢dusnueckre U XMMUYeCKHUe Bbubmumoreka LIOK
36 CBOICTBA. DKOJIOTUYeCcKue https://m.edsoo.ru/00adfeb
npo0JieMbl, CBsI3aHHBIE C e
okcuzoMm yriepoga (IV)
, BbubmoTeka 1IOK
YroJibHas KUC/I0Ta U eé
37 https://m.edsoo.ru/00ae006
coJiu
o
38 | Ilpaktuueckasi pabota Ne 4 bubnmoreka IIOK

rio Teme "[losiyueHue

https://m.edsoo.ru/00ae027




YTJIEKUCJIOTO ra3a.
KauecTBeHHast peakiysi Ha
KapOoHaT-1OH"

(g2}

[TepBOHAYa/IbHBIE TTOHSATHSI
00 opraHMuecKux

bubmoTeka 1IOK

39 https://m.edsoo.ru/00ae054
BellleCTBaX KakK 0 o
COoeIMHEeHUSIX yTJiepoa -
. bubmmoreka IIOK
Kpemuuti u ero
40 https://m.edso0.ru/00ae080
coeZIMHeHUSsI ;
[TpakTrueckast pabora Ne 5.
Pemrenne
bubmmoreka IIOK
9KCIepUMeHTa/IbHbIX 3a/iau
41 N https://m.edsoo.ru/00ae0bf
1o TeMe «BakHeuIIHe )
HeMeTaJUTbl U UX a
CcoeIMHEeHUsI»
KonTponbHast paboTa Ne3
. bubmoreka LIOK
1o TeMe «BaxkHetire
42 https://m.edsoo.ru/00ae0el
HeMeTasTbl U UX 3
coeITHEeHHUSI» a
OO011jast XapaKTepUCTHKA
XUMHUYECKHX 3/IeMeHTOB —
MeTa/JIoB. MeTayinueckas bubnuoreka IIOK
43 CBAI3b U MeTa/lyinyeckKas https://m.edsoo.ru/00ae103

KPpHUCTA/I/IMYECKas peU_IéTKa.

®dusnuyeckue CBONCTBA
MeTa/VIOB

e




XuMuyeckue CBOMCTBA
MeTa/l/IOB.

BbubmoTeka LIOK

44 - https://m.edsoo.ru/00ael115
OneKTPOXUMHUYECKUH psf, 5
HarpsDKeHUH MeTasljIoB }
OO6r11e criocobbl
TMOJTyYeHUs1 MeTaslyioB.
CniaBel. Beruncienus o bubmoreka LIOK
45 ypaBHEHUSIM XUMHUUeCKUX https://m.edsoo.ru/00ael115
peakLyi, ec/iv OJJUH U3 6
peareHTOB COZEePIKUT
TpUMecu
bubmmoreka IIOK
ITonsiTvie 0 KOppPO3UU
46 https://m.edsoo.ru/00ae127
MeTaJslJIoB
8
BubmoTeka 1IOK
47 [IlenouHbIe MeTasLIbL https://m.edsoo.ru/00ae14b
2
OKcuAbl ¥ TUAPOKCUbI Brbmorexa LIOK
48 A https://m.edsoo.ru/00ae14b
HaTpUsl U Kanusi 5
[IlenoyHo3emenbHbIE Bubmioreka IIOK
49 MeTaJl/ibl — KaJbLIUKM U https://m.edsoo.ru/00ael5e
MarHui 8
N BbubmoTeka 1IOK
Baxkneiiive coefiuHeHUs1
50 https://m.edsoo.ru/00ael5e
KaJTbIUst
8
51 | OG6ob6mienue u




CucreMaTu3salys 3HaHUi

JKECTKOCTb BOZBI U

bubmmoreka IIOK

52 . https://m.edsoo.ru/00ae188
CTI0COObI e€ yCcTpaHeHUst 5
[MpakTuyeckast pabora Ne 6 bubnmoreka IIOK
53 1o TeMe "’KECTKOCTb BOJIbI https://m.edsoo.ru/00aelae
Y MeTOZbI eé ycTpaHeHUs" 8
bubmioTeka LIOK
54 AnroMuHMM https://m.edsoo.ru/00aelc6
4
AmdoTepHbIe cBoliCcTBa Bubmaorexa [JOK
55 https://m.edsoo.ru/00aelc6
OKCHJIa Y TUAPOKCH/IA 4
bubmoTeka LIOK
56 Keneso https://m.edsoo.ru/00ae1d8
6
OKcuppl, THAPOKCUABI U bubmmoreka LIOK
57 conu xxesne3a (IT) u »kesne3a https://m.edsoo.ru/00ae35e
(110) 6
cg O6o011ieHME 1
CcUCTeMaTH3aLUs 3HaHUU
ITpakTrueckast pabota Ne 7.
Pewenue
bubnmoreka IIOK
5KCIeprUMeHTa/IbHbIX 33/ja4
59 https://m.edsoo.ru/00ae3de

o teMe «BakHemime
MeTa/l/Ibl U UX
coeZIMHeHUSI»

8




Beruucienus no
YPaBHEHUSIM XUMHUUECKUX
peakiyii, eC/iv OJJUH U3
peareHTOB [J]aH B U30bITKE

Bbubmmoreka IIOK

60 https://m.edsoo.ru/00ae175
WA COZIEPXKUT TIPUMECH. 0
BbiunciieHust MaccoBOM -
JI0JIY BbIXO/la TIPOAYKTa
peakuu
61 O6o011ieHME U
CcUCTeMaTH3aLys 3HaHUM
KontponbHast pabota Ned
62 1o TeMe «BaxxHetiiye
MeTaJl/Tbl ¥ UX
COeTUHeHUsI»
BemecrBa u maTepuansl B Bubmoreka IIOK
63 MOBCeHEeBHOM KU3HU https://m.edsoo.ru/00ae3f5
yesioBeKa Q
bubmoTeka LIOK
XUMHYecKoe 3arpsisHeHue
64 . https://m.edsoo.ru/00ae427
OKpY>Karolllei cpejibl 0
bubnuoreka IIOK
Posb xvmMuu B perenuu
65 https://m.edsoo.ru/00ae427
9KOJIOTUUECKUX TTPOoOIeM 0
Pe3epBHbIi1 ypOK. Bbubmmoreka LIOK
66 | O6o0IeHye 1 https://m.edso0.ru/00ae0d0
CcUCTeMaTH3aLUs 3HaHUU a
67 | Pe3epBHBII YPOK. bubmoTeka LIOK




O600111eHMe U
CUCTeMaTH3aLysl 3HaHUH

https://m.edsoo.ru/00adb33
C

Pe3epBHbIi1 ypOK. Bubmioreka LIOK
68 | O6o6IeHye 1 1 https://m.edsoo.ru/00ad9cb
CcUCTeMaTH3aLus 3HaHUU 2
OBIIEE KOJIMYECTBO 68

YACOB I1O ITPOI'PAMME







IMPOBEPAEMBIE TPEEOBAHUSA K PE3YJIbTATAM OCBOEHUSI OCHOBHOM

OBPA30OBATEJ/ILHOH ITPOT'PAMMGBI

8 KV/IACC

Kopg
NnpoBepsieMoro
pe3yjbTara

ITpoBepsieMble NIpeAMeTHbIE Pe3y/IbTaThl 0CBOEHHsI OCHOBHOW 00pa30BaTe/IbHOM MPOrpaMMbI
OCHOBHOTO 00111ero 00pa3oBaHus

1

ITo Teme: «ITepBoHauabHBIE XUMUYECKUE TIOHSITHS

1.1

PaCKpBIBaTh CMBIC/T OCHOBHBIX XMUMUYECKUX TIOHSATHI: aTOM, MOJIeKy/a, XUMUUeCKHM 3/IeMeHT, TPOCToe
BeIIleCTBO, CJIOKHOe BeIIecTBO, CMech (OJHOpPOJHasi W HEeOJHOPOZHasl), BaJeHTHOCTb, OTHOCHTebHas
aTOMHass M MOJIeKy/sipHasi Macca, KOJMUeCTBO BellleCTBa, MOJIb, MOJSIpHas Macca, MaccoBasi o7
XUMHYeCKOT0 3/ieMeHTa B COeJUHeHUH, MOJISIPHBIN 00bEéM, XUMUUecKasl peakiiysi, KjiacCuhUKalusi peakLyii:
peakliyd COeJUHeHUs, peaKLWH pa3/ioKeHWs, peaklUuyd 3aMellleHusi, peakudd oOMeHa, 3K30- U
9H/I0TepMHUYeCKUe peaklivH, TeryioBoi 3¢ deKT peakldy, pacTBOp, MaccoBasi ZIo/sl BelljecTBa (TIPOLIeHTHast
KOHILIEHTpaL1si) B pacTBOpe

1.2

WITFOCTPUPOBATh B3aUMOCBS13b OCHOBHBIX XMMWUECKUX MOHATHN U MPUMEHSTh 3TU MOHATUS NPU OMKUCaHUU
BellleCTB U UX MpeBpaLleHu

1.3

WCTIO/b30BaTh XUMUYECKYI0 CUMBOJIMKY [Jisi COCTaB/jieHUs (OpMysl BelleCTB W ypaBHEHMM XUMHUeCKHX
peakLuii

1.4

pacKpbIBaTb CMBIC/I 3aKOHOB COXpPaHEHWs] MacChl Bell[eCTB, IIOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO
yueHus, 3aKkoHa ABOrazipo




1.5 OTpeZle/IsITh Ba/IEHTHOCTb aTOMOB 3/IEMEHTOB B OMHAPHBIX COeMHEHHUSIX
16 K/IacCU(ULMPOBaTh XUMUYECKHe peaklUy (10 YMC/Iy M COCTaBy yuyacCTBYIOLMX B peakLMU BeILecTB, I10
' TeryI0BoMYy 3P deKTy)
1.7 BBIUHC/ISITh OTHOCUTE/IbHYIO MOJIEKYJ/ISIDHYIO U MOJISIPHYO MacCChl BelljeCTB
1.8 BBIUMC/IITH MACCOBYIO ZIO/TI0 XMMUYECKOT'0 3/1leMeHTa 1o GopMyrie CoeJMHeHus,
1.9 BbIUMCJ/IATb MaCCOBYIO JI0JI0 BelljeCTBa B pacTBOpe
110 TIPUMEHSITh eCTeCTBEHHOHAy4YHble MeTOJbl TI03HaHWs — HaOmoJeHre, W3MepeHWe, MO/eNMpPOBaHue,
’ 5KCIepUMEHT (peasibHbIN U MbIC/IEHHBIN)
2 [To Teme: «BaxkHenme npeCTaBUTE/I HEOPTaHUYECKUX BelLleCTB»
2.1 PacKpbIBaTb CMbIC/I OCHOBHBIX XUMUYECKUX TTOHATHUN: OKCUJI, KUC/I0Ta, OCHOBaHUe, COJlb
2.2 oTipe/ie/IiTh PUHA/|IEXHOCTh BelleCTB K Orpe/ie/IEHHOMY K/1acCy COeJMHeHUH 1o popMyiam
2.3 K/1acCU(UIMPOBaTh HeOpraHUUeCcKue BellecTBa
24 XapaKTepr30BaTh (OMMCHIBaTh) O0IHe XMMHUUeCKHe CBOWMCTBA BEIL[eCTB Pa3/IMYHBbIX K/IaCCOB, MOJTBEPKAast
' OIMCaHue NpYMepaMH MOJIEKYJ/ISIDHBIX YPaBHEHNUH COOTBETCTBYIOIIMX XMUMHUYECKUX peakLui
) MIPOrHO3UPOBAaTh CBOMCTBA BEIeCTB B 3aBUCHMMOCTM OT WX KaueCTBEHHOIO COCTaBa, BO3MOXKHOCTU
. MpOTeKaHUsl XMMUUEeCKHX MpeBpallleHni B pa3/InYHbIX YCIOBUSX
C/lel0BaTh TPaBU/IaM TIOb30BaHUsI XMMHUECKOW TMOCy/0i U 1abopaTOpHBIM 000pYy/0BaHWEM, a TaKKe
npaBW/iaM 00palljeHysi C BeljeCTBaMHd B COOTBETCTBHM C MHCTPYKIMSIMH TIO BBITIOJIHEHHIO J1TaDOpPaTOPHBIX
26 XVUMHUYECKUX OMBITOB IO TOYYeHHI0O W cOOMpaHMI0 Ta3000pa3HbIX BelecTB (BOJOPOAA M KHC/IOPOJA),
' TIPUTOTOBJIEHUIO PacTBOPOB C OIpeie/IEHHOM MaCCOBOMW Jl0/Ield paCTBOPEHHOIO BellecTBa, IVIAHUPOBATh U
NIPOBOJUTHL XUMHWYECKHe SKCIIepUMEHTHI 10 pacliO3HaBaHWIO PAacTBOPOB Ie/l0Yed U KUCIOT C TMOMOLLBIO
VH/IMKaTopoB (1akMyc, (heHON(TaIeNH, MEeTUIOPaHX U JpyTrHe)
2.7 MIPOBO/MTDL PACUéThl [0 YPAaBHEHUIO XMMUYECKOW peakiuu




ITo Teme: «Ilepuouueckuii 3aKoH U Ileprouueckasi cucteMa XuMuueckux 3nemeHToB [. V. MeHzeneeBa.

3 Ctpoenue aToOMOB. XvMHUuecKas CBs3b. OKUC/IUTEIbHO-BOCCTAHOBUTE/IbHBIE PeaKL[un»
PacKpbIBaTb CMBIC/T OCHOBHBIX XMMHWYECKHUX TOHATHMW: SO aToOMa, 3/JeKTPOHHBIM C/I0M aTOMa, aTOMHasi
3.1 opbuTanb, paguyCc aroMa, XWMWYecKas CBsi3b, TIOJSIpHAsi W HETOspHasi KOBa/JIeHTHas CBSI3b,
3JIEKTPOOTPHULIATE/IbHOCTh, MOHHAS CBSI13b, UOH, KATUOH, aHUOH, CTeleHb OKUC/IeHUS
3.2 K/IaCCU(PUITMPOBATh XUMUUECKUEe 3/IeMeHThI
OTMHUCHIBATH M XapaKTepu30BaTh TaOimuHyto ¢opmy [leproandeckoil CUCTEMbI XUMHUYECKUX 3/IEMEHTOB:
3.3 pa3/iuyaTth TIOHATUS «T7aBHas mozarpymnma (Arpymma)» u «mobouHas noarpymma (Brpymma)», «Masbie» U
«DOOIBIIINe» TIEPUO/IBI
packpeiBaTh cMbICc [lepuoauueckoro 3akoHa .M. MeHgeneeBa: [JeMOHCTPUPOBATb TIOHUMaHUe
3.4 NepuoAMuecKoil 3aBUCUMOCTH CBOMCTB XMMHUYECKUX 3/IEeMEHTOB OT MX MO0XeHUs B Ilepuoanueckoit
cucreme
COOTHOCHUTh 0003HaueHWs, KOTOpble WMeIOTCs B Tabmure «llepuoguueckass CUCTeMa XUMHYECKHX
3.5 sneMeHTOB [].V. MeHzeneeBa» C UACIOBBIMM XapaKTepPUCTUKAMH CTPOEHMS] aTOMOB XUMHUYECKUX 3/1IEMEHTOB
(cocTaB u 3apsiz siapa, obIee YKCI0 37IeKTPOHOB M pacripesiesieHre WX 110 37IeKTPOHHBIM CJIOSIM)
3.6 OTIpe/IeJIATh CTeTeHb OKUC/IEHUS 37IeMEeHTOB B OMHAPHBIX COeAUHEHUSIX
3.7 orpeiesisiTh BUJ, XUMHUYECKO! CBsI3U (KOBa/leHTHasi U MOHHAs1) B HEOPTaHWYeCKUX COeIMHEeHUSIX

9 K/IACC

Kop nposepsiemoro
pe3y/bTarTa

IIpoBepsiemble NpeMeTHBIE Pe3y/IbTaThl 0CBOEHHsI 0CHOBHOM 00pa30oBaTe/IbHONM MPOrpaMMbI
OCHOBHOTO 0011[ero 00pa3oBaHusA

1

ITo Teme: <<BEU.IECTBO N XUMHWUYECKasd peaKLusa»




PAaCKpPbIBATb CMBIC/I OCHOBHBIX XHWMHWUYECKUX TTOHSITH: pacTBOp, 3JIEKTPOJIMTBI, HE3JIEKTPOJIUTEI,
3JIEKTPOJ/IMTHYECKasd AWCCOLHALWA, peaKlMh KMOHHOI'O 06M€Ha, KaTa/In3dTOp, XUMHUUECKOe paBHOBeCHE,
O6paTI/IMbIe nu H606paTI/IMbIe peaKly, OKHC/IMTEJIbHOBOCCTAHOBUTE/IBHBIE PpedKLHWH, OKWC/IUTE/Ib,

1 BOCCTaHOBUTENb, OKWCIEHWe W BOCCTAHOBJIEHWE, asjIoTpOnus, aM(OTepHOCTb, XUMHUUecKas CBS3b
(KoBasieHTHasi, MOHHasl, MeTa/yInyecKasi), KpUCTa/yinyeckasi pelléTKa, CIIaBbl, CKOPDOCTb XUMHUUECKON
peakLuu
12 WUTKOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMWYECKHX TMOHSATUM W TIPUMEHSITb 3TH TOHATHSA TIPU
’ OMMCAHWM BeLeCTB Y UX MpeBpall|eHui

13 COCTaB/ISITb ypaBHEHUSl 37EKTPOJMTUYECKOW [UCCOLMALMU KUCJIOT, LIeioueid U COjeld, TOJIHble U
' COKpaIlléHHbIe YDABHEHUsI peakI[ii MIOHHOTO 0OMeHa

14 pacKpbIBaTb CYIIHOCTb OKHC/IUTE/TbHO-BOCCTAHOBUTE/IBHBIX peakL[Ui I10CPeJCTBOM COCTaBJIeHUS
‘ 3/IEKTPOHHOTO 0OajlaHca 3TUX peakIui

1.5 MPOBOJUTL PaCUEThI [0 YPaBHEHUIO XUMHUUYECKOU peakLuu

2 [To Temam: «HemeTasibl U UX coefuHeHUsI» U «MeTaslibl U UX COeJUHEHVs»

XapaKTepu30BaTh (OMMCHIBaTh) 00IMe W crieupuUecKie XUMUYeCKre CBOWCTBA TIPOCTBIX U CIOXHBIX
2.1 BelLleCTB, MOATBEPXK/asi OMKUCaHue MPUMepPaMU MOJIEKYJ/ISIPHBIX U MOHHBIX YPaBHEHHUH COOTBETCTBYIOLLIUX
XUMUYECKUX peakLui
59 COCTaB/ISITb ypaBHEHUs peakLUH, MOJTBEP)KJAIOLIUX CYLeCTBOBaHHWEe TeHeTUYeCKOW CBSI3U MEeXIy
’ BellleCTBaMU Pa3/IMUHbIX K/1aCCOB

53 MPOTHO3MPOBaTh CBOMCTBA BEIIECTB B 3aBUCMMOCTHM OT WX CTPOEHUS, BO3MOXXHOCTH NPOTEKaHUS
’ XUMUYECKHX MpeBpallleHUH B pa3/IMUHbIX YCIOBUSIX

24 C/leIoBaTh MpaBWIaM TI0/Tb30BaHUSI XMMHUUECKOW TMOCy/[0M U /1ab0opaTOpHbIM 000py/I0OBaHUEM, a TaKXKe

MpaBH/iaM 06paH_[eHI/IH C BelleCTBaMM B COOTBETCTBHUM C MHCTPYKIHUSAMMU I10 BBITIOJIHEHHUIO J'Ia60paTOpHLIX
XUMHWYECKUX OIIBITOB I10 IIOJIYY€HUIO U CO6I/IpaHI/II-O F83006pa3HBIX BelecTB (aMMI/IaKa H yTJIEKUCJIOTO




rasa)

MIPOBO/IUTh peakL[uM, MOATBEp)KJalolljie KayeCTBEHHbI COCTaB pa3/IMYHbIX BeleCTB: pacrio3HaBaTb
OTBITHBIM TTyTéM X7I0pUA-, Opomua, voaus, kapbonat, docdar, cunukar, Ccyabdar, rHAPOKCHINOHBI,

2> KaTHOHBl aMMOHHs, MOHBl M3yUEHHBbIX MeTa/UIOB, TPUCYTCTBYIOLIME B BOJHBIX pacTBOpax
HeOpraHN4YeCKHX BellleCTB
3 [To Teme: «XuMUs U OKpY’Karolljast cpesa»
3.1 pacKpbIBaTb CMBIC/ OCHOBHBIX XuMudeckux noustuid: [1/1K BemjectBa; Koppo3ust MeTasyIoB
NIPUMEHSITb OCHOBHbIE OMepalid MbIC/IUTE/IbHOW JIeATe/IbHOCTU — aHalu3 U CHHTe3, CpaBHEeHHe,
3.2 00006111eHre, CCTeMaTHU3al|io, BbIsIBIeHUe TPUYMHHO-C/Ie/[CTBEHHBIX CBs3el — /I U3yueHUsl CBOMCTB

BeIIleCTB U XUMHUUECKHUX Peaklvii; eCTeCTBeHHOHAyUHble MeTO/[bl TIO3HaHUs — HabJ/IFofieHre, 3MepeHue,
MO/ie/TMpOBaHue, SKCIIepUMeHT (peasibHbIN U MbIC/IEHHBIN)




ITPOBEPAEMBIE 3/IEMEHTBI COAEP)KAHUSA

8 KJIACC
Kop, IIpoBepsieMblii 371eMEHT CO/|epP)KaHUsA
1 [TepBoHayanbHBIE XUMUYECKUE TTIOHATHUS
11 [TpegmveT xvMuu. Posib XMMHMK B J)KM3HU YyesioBeKa. XMMUS B CUCTeMe HayK. Tesa u BellectBa. Pusnuyeckue CBOKMCTBa
' BellleCTB. ArperaTHoOe COCTOsIHME BelleCTB
1.2 [ToHsiTHE O MeTo/jaX TI03HAHUS B XUMHK. YUCThIe BelljecTBa U cMecH. CriocoObI pasziesieHust CMecei
13 ATOMBI ¥ MOJIEKY/Ibl. XUMUYeCKue 3j1eMeHTbl. CUMBOJIbI XMMHAUECKUX 3JIeMeHTOB. [IpocThie U C/10)KHBIE BeljecTsa.
’ ATOMHO-MOJIEKYJISIDHOE yUeHHe
Xumunyeckasi (opmysa. BaneHTHOCTb aTOMOB XUMHWUECKUX 371eMEHTOB. 3aKOH TIOCTOSTHCTBA COCTaBa BeIlleCTB.
1.4 OtHOcuTesIbHasE aTOMHas Macca. OTHOcCHTe/IbHasE MOJIeKyJisipHas Macca. MaccoBas [j0/11 XMMHUYeCKOro 3j1eMeHTa B
CoelMHEeHU!
15 KomnuectBo BerjectBa. Mosib. MosisipHas Macca. B3auMOoCBs3b KOIMUeCTBa, MacChl U UKC/Ia CTPYKTYPHBIX €UHUL]
' BelrlecTBa. Pacuétel o hopMynaM XUMHUUECKUX COeJUHEeHUM
16 du3nyecKkre U XUMHUYeCKue SIBJIeHUs. XUMHUecKasl peaklusi U eé Ipu3Haku. 3aKOH COXPaHeHWs MacChbl BelleCTs.
' Xumnueckue ypaBHeHUs. Kinaccubukaiys XUMHUUeCKUX peakiiyi (CoeJTUHeHus1, pa3/ioXKeHus1, 3aMelljeHnst, 00MeHa)
1.7 XUMHUECKUH SKCIIePUMEHT: 3HAKOMCTBO C XUMHUECKOMH TIOCY/I0H, C MMpaBuaMu paboThl B TabopaTOpvK 1 pUEMaMU

oOpaijeHusi ¢ JlabopaTopHBIM 000OpyJOBaHWEM, W3yuyeHHe U OIucaHue (U3NUYeCKUX CBOWCTB 00pas3loB
HeOpraHUYeCcKHX BelllecTB, Hab/ogeHne Gu3nueckux (TiaB/eHre BOCKa, TasiHUe JibJja, paCTUpaHue caxapa B CTYTIKe,
KATIeHWe U KOHJIeHCAallusl BOAbI) W XUMHUeCKUX (TOpeHHe CBeud, I[IpOKa/JMBaHWe MeJHOW TIPOBOJIOKH,
B3aMMO/IEMICTBME Mejla C KHUCJIOTOM) sIBJIeHWH, HaOJIIOZieHWe M OMKMCaHWe TPU3HAKOB IPOTEKAHHS XUMHUECKUX




peakiuii (pa3/iokeHHe caxapa, B3aMMOJEHCTBHE CEpPHOM KHUCIOTHI C XJIOpHUAOM Oapuisi, pa3/ioykeHHe THAPOKCHIA
meau(Il) mpu HarpeBaHWH, B3aUMOZENMCTBUE Keme3a ¢ pactBopoM comu Menu(Il), u3yueHue criocoboB pasfjeseHust
cMmeceli (C TOMOIIbI0 MarHuTa, (UIbTPOBaHUe, BbITapMBaHUe, TUCTU/IISLUSA, XpoMaTorpadusi), MpoBe/ieHe OUMCTKU
TIOBapeHHOW cCo/u, HabO/oZileHWe W OmMcaHue pe3y/bTaTOB TIPOBeJeHUs OIbiTa, WITHOCTPUPYIOLETO 3aKOH
COXpaHeHHs1 MacChl, CO3/laHie MoJesiel MoJieKy (11apoCTepKHEeBbIX)

Baknelie npe/icTaBUTe/IM HEOPraHWYeCKUX BellleCTB

2.1

Bo3gyx — cmecs rasos. CocraB Bo3ayxa. Kuciopos — snemMeHT U mpocToe BelleCcTBO. HaxokzgeHue Kuciopoza B
nipupojie, hu3nuecKre U XUMHUUYeCKHe CBOMCTBA (peakiuu ropenus). Okcuabl. [IpuMeHenue kucaopoga. CriocoOb
TOJTyYeHHs KUC/IOpoJila B jabopaTopuy YW TIPOMBIILIEHHOCTH. KpyroBopoT kuciopoga B mpupoge. O30H —
a7yIoTporHas MoAU(UKaLMS KUCI0Poa

2.2

TenoBoil 5(peKkT XMMHUeCKOoW peakliy, TepMOXMUMHUUYECKHe YpaBHEHMs, 5K30- M SHJ0TepMHUYecKHe peakLiUu.
TonvBo: yroib U MeTaH. 3arpsi3HeHre BO3/lyXa, YCUIeHHe TapHUKOBOro 3(dekTa, pa3pyllieHre 030HOBOT'O CJI051

2.3

Bogopog, — snemeHT U npocToe BelljecTBO. HaxoykzieHre BOZOpoZia B NPUPOJe, (pr3nuecKre U XMMHUUeCKie CBOMCTBA,
TIpUMeHeHHe, CIIoCoObI TIo/TyueHust. KUCIoThI ¥ comu

2.4

MosisipHbIii 00bEM ra3oB. PacuéTel M0 XMMUYeCKUM ypaBHEHUSIM

2.5

dusnueckre CBOMCTBA BOApl. Boma kak pactBoputesns. PacTBopbl. HachlllleHHble M HeHAaCBIIIEHHbIE PacTBOPLI.
PactBopuMoOCTE BeljecTB B BoZe. MaccoBasi 107151 BellleCTBa B pacTBOpe. XMMHUUeCKUe CBOKMCTBA BOJbl. OCHOBaHUS.
Posb pacTBOpoB B mpUpOZe U B JKU3HU 4desioBeKa. KpyroBopoT BOAbI B IpUpOAe. 3arps3HeHue NPUPOAHBIX BOJ,.
OxpaHa ¥ 04MCTKa NIPUPOJHBIX BOJ,

2.6

Knaccudukarms Heopranuueckux coeguHeHuid. Oxkcuppl. Knaccudukaimst okcuzioB: coseodpasytoiiye (OCHOBHEIE,
KUCJIOTHBIE, aMdoTepHble) U Heconeobpasyroue. HomeHknatypa okcrzioB. dusnueckre U XMMHUECKHe CBOWCTBA
okcuzoB. ITonyyeHue okcuioB

2.7

OcHoBanus. Knaccudukanyss OCHOBaHMM: 1EJI0UM U HepacTBOPUMble OCHOBaHMs. HoMeHK/aTypa OCHOBaHMHU.
dusnyeckre U XMMUUYeCKHe CBOMCTBA OCHOBaHMU. [1o/yueHne ocHOBaHUM




2.8

Kucnotel. Knaccudukaiusi kucnor. HomeHknaTypa Kuciaor. @usMueckve M XMMUYeCKUe CBOWMCTBA KUCJIOT. Psf
aktuBHOCTU MeTasuioB H.H. beketoBa. [Tosyuenue KUcioT

2.9

Comu. HomeHksatypa coset. @u3nueckye U XMMUYeCcKre CBOWCTBa cosielt. [lomyueHnne conent

2.10

I'eHeTHueckas CBsI3b MeXy K1aCCaMU HeOpraHM4YeCKnx COE,I[I/IHEHI/Iﬁ

2.11

XUMHUUECKMM SKCIIeDUMEHT: KayeCTBEHHOe Orlpe/ie/ieHue COJiep>KaHusl KWCIOpoZia B BO3JyXe, [OJyuyeHue,
cobvpaHMe, pacrio3HaBaHUe U W3yUueHre CBOMCTB KHUC/IOPOAA, HaO/I0ieHre B3aUMO/eiCTBYS BEIIeCTB C KHC/IOPOZOM
Y yCJIOBUSI BOSHUKHOBEHUSI Y TIpeKpalljeHusi TopeHust (TIo’kapa), 03HaKOMJ/IeHHe C 00pasljaMyd OKCH/IOB M OIHCAHHEe
WX CBOWCTB, TIOJyUYeHHe, cOOMpaHHe, pacrio3HaBaHWe W W3yueHHWe CBOWCTB BO/IOpojfia (TOpeHHe), B3aUMOJEeHCTBHE
Bozoposia ¢ okcugom Menu(Il) (Bo3MOXKHO HCTONB30BaHHE BHEOMAaTepUasoB), HabmMOmeHre 00paslioB BeIeCTB
KOJIMUeCTBOM 1 MoJib, WCCIefoBaHHe OCOOEHHOCTeH paCTBOPEHHs BeL[eCTB C pa3/IMYHON pacTBOPUMOCTHIO,
IIPUTOTOBJIEHWE PacTBOPOB C OMNpeZeIéHHOM MacCOBOM Jj0/lel PACTBOPEHHOIO Bell|eCTBa, B3aUMOJEUCTBHe BOJBI C
MeTa/ulaMU (HaTpyeM U KajbLieM) (BO3MOXKHO HCIIO/Ib30BaHKEe BU/IeOMaTepHuaoB), Onpeie/ieHue pacCTBOPOB KUC/IOT
W 1esioyeld C TOMOIIbI0 WHAWKATOPOB, MCC/e0BaHHe 00pa3l[0B HEOPraHWYeCKHX BEILeCTB Pa3IMUYHbIX K/IacCoB,
HaOJr0/ieHre U3MeHeHUs] OKPaCKH MHAWKAaTOPOB B PAaCTBOPAX KHC/IOT U IIjesioueid, u3ydeHne B3auMOZeHCTBUS OKCHIA
mean(I) c pacTBOopoM cepHOW KHCIOThl, KWUCJIOT C MeTaJ/laM{, peakLUyid HeWTpaausaluy, I[oJyueHue
HepacTBODUMBIX OCHOBAHWM, BbITECHEHHWE OJJHOTO MeTaula [JpPyrMM M3 pacTBopa COMH, pelleHre
9KCrepUMeHTaIbHbIX 3a/lau 1o TeMe «BarkHeliIme KiacCbl HEOPraHUUECKUX COeZMHeHU»

[Teproanueckuii 3akoH U [leproanueckasi cucTeMa XuMuueckux 3eMeHToB /1.M1. MeHeneeBa. CTpoeHHe aTOMOB.
Xvmuueckas CBs3b. OKUC/IUTETbHO-BOCCTAHOBUTE/IbHBIE PeaKLuu

3.1

[TepBble MOMBITKY K/1aCCUPUKALIUA XUMAYECKUX 3/1eMeHTOB. [I0HATHe 0 rpymnmnax CXOAHbIX 3/1eMeHTOB (1Lje/I0UHble 1
111e/I0YHO3eMeJIbHbIe MeTasl/Ibl, TalloTeHbl, HHEePTHbIE Ta3bl). JIeMeHThl, KOTOpble 00pa3yroT amMmpoTepHbIe OKCUIBI U
TUJIPOKCH/IBI

3.2

[Teprognuecknyi 3akoH. [lepuosuyeckas cucrema xumuueckux 3inemeHToB [1.V1. Mengeneesa. KopotkoneprosHas u
JyvHHOneprogHas ¢opmbl [leprosnyeckoil cucteMbl xuMuueckux 3neMeHToB [1.M1. MengeneeBa. Ilepuogsl u
rpynnsl. Gu3nuecknid CMbIC/I IOPSIAKOBOIO0 HOMepa, HOMepOB ITepro/a U FPYIIIbI 371eMeHTa




3.3

Crpoenure aTtoMoB. CocTaB aTOMHBIX sifep. M3oTorbl. 3nekTpoHbl. CTpoeHHe 371eKTPOHHBIX 000/I0U€K aTOMOB
nepBbix 20 XUMUUeCKUX 3jieMeHTOB [lepuoanueckoi cuctemsbl .M. MeHaeneeBa. XapakTepuCTHKa XUMHUUYECKOTO
37IeMeHTa 10 ero rosio)KeHuto B [Tepuoguueckoii cucteme 1.M1. MeHjeneeBa

3.4

3aKOHOMEpPHOCTH W3MeHeHHsl pajuyca aTOMOB XHUMMUECKUX 3/1eMEHTOB, MeTa/UIMYeCKUX M HeMeTa/uThYeCKUX
CBOWCTB M0 Ipynmam U nepuojam. 3HaueHue [lepropnyeckoro 3akoHa U Ilepyofuueckoil cUCTeMbl XUMHUYECKHUX
3/1eMEeHTOB Ji/Is1 pa3BUTHsl HAYKU Y NpakTUKU. [1.11. MeHjeseeB — yuéHbIi U Tpak[jaHH

3.5

Xumuueckasi CBs3b. KoBasieHTHasi (Tlo/isipHasi W HeMOJIsipHasi) CBsA3b. OJIEKTPOOTPHUIATeNbHOCTh XUMUUECKUX
371eMeHTOB. MloHHas CBS3b

3.6

Crenenb okuciaeHus. OKUCIUTENIbHOBOCCTAaHOBUTEIbHBIE peakUud. lIpoleccbl OKWC/IeHHST M BOCCTaHOBJIEHUS.
OKUC/IUTENN U BOCCTAaHOBUTETA

3.7

XUMHUUECKUM SKCIIEPUMEHT: H3yueHHe 00paslioB BeIeCTB MEeTA/IOB U HEMETaslyIOB, B3aUMOJeMCTBHe TUPOKCHA
I[MHKa C pacTBOpaMM KHUCJIOT W IIeioueli, TIPOBe/IeHHe OIbITOB, WITHOCTPUPYIOLUIUX MPUMEPhbl OKHUC/IUTELHO-
BOCCTaHOBUTE/bHBIX peakiuii (ropeHre, peaki[iy pa3/ioyKeHUsl, COeJUHeHMs)

9 KJTACC

Kopg

IIpoBepsieMblii 3/71eMeHT CO/iepP)KaHUsA

BerectBo 1 xumnueckasi peakuusi. [loBTopeHue

1.1

[Tepuoanueckuin 3akoH. [lepuoguueckass cucreMa xumuyeckux s7eMeHTOB [I.VI. MeHpeneeBa. CTpoeHHe aTOMOB.
3aKOHOMEpPHOCTH B W3MEHEHWH CBOWCTB XMMUUECKHUX 3/IEMEHTOB TEPBBbIX TPEX MEpPUOZOB, Kalus, KaablLus U HUX
COeIMHEHUM B COOTBETCTBUU C MOJIO’KEHHWEM 3/1eMeHTOB B [lepuonueckoy cucTeMe U CTPOEHHEeM UX aTOMOB

1.2

CTpoeHue Bell|eCTBa: BU/bl XUMUUECKOW CBSI3U. THUIMbI KPUCTA//IMYECKUX PEeIIETOK, 3aBUCMMOCTb CBOMCTB Bell|eCTBa
OT THWIAa KPUCTA/I/TMUECKO!N PelléTKY U BUJla XMMUUeCKol cBs3u. Knaccrudukaliysi 1 HOMeHK/IaTypa HeopraHuueckrux
BelllecTB (MeXX/IyHapo/iHasl U TPUBMa/bHAs). XMMHUUeCKHe CBOMCTBA BeleCTB, OTHOCSIIUXCS K pa3/MUHbIM KjlaccamM




HeopraHn4eCkKux COEAHHEHHﬁ, reHeTnuyeCKasa CBsA3b HEOPraHNYECKHX BEIeCTB

1.3

Knaccudukanus XumMuueckux peaklyil 0 pas3/MyHbIM MpU3HaKaM (10 YMC/Iy M COCTaBy yYaCTBYIOLMX B peakLiuU
BeIL[eCTB, 10 TeryIoBOMY 3(deKTy, 1Mo u3MeHeHUIO CTereHel OKUCIeHUSI XUMUYeCKHX 37IeMeHTOB, 110 00paTHMOCTH,
M0 YYyacTUIO KaTanu3aTropa). JK30- M 3SH/0TepMHUUYecKue peaklLid, TepMOXMMHUYeckue ypaBHeHus. [loHsaTue o
CKOPOCTH XMMHMUECKOW peakLiiu

1.4

[TousiTve 06 0OpaTUMBIX W HEOOpPAaTUMBIX XUMHWUECKHX peakiusx. [IoHATHe O TOMOTeHHbIX W TeTepOreHHbBIX
peakiusix. [ToHsITME O XMMUUECKOM paBHOBeCcHMH. DaKTOphI, BUSIOL[ME Ha CKOPOCTb XMMHUYECKOW peakLuu U
T0J/I0’KeHHe XUMHUYeCKOT0 paBHOBECHSI

1.5

OKHC/TUTE/TbHO-BOCCTAaHOBUTE/IbHbIE PEAKIIMH, 3JeKTPOHHBIM 0asaHC OKHUC/IUTETbHO-BOCCTAHOBUTE/ILHON PeaKIUH.
CocTaB/ieHre ypaBHEHUH OKMC/IUTE/bHO-BOCCTAaHOBUTEIBHBIX PEaKIMi C KWCIO/Ib30BaHWeM METO/a 37€KTPOHHOTO
basaHca

1.6

Teopust 371€KTPOSUTUUECKON [JUCCOIMAIIMK. OJIEKTPOIUTBI M He3MeKTPoJuThl. KaTWoHbI, aHHWOHBL. MeXaHU3M
JIVCCOIIMALIMKM Bel[eCTB C Pa3/JMUHbIMK BUJAMH XUMHUeCKOW CBs3u. CremeHb auccouyaiyin. CubHble U claOble
3/IEKTPONUTEL. Peakiuu WOHHOTO OOMeHa. YC/OBUs TIPDOTeKaHWsI peaki[iii HOHHOTO OOMeHa, TIONHble W
COKpaIll|éHHble MOHHbIE ypaBHeHHs peakiuii. CBOMCTBa KWC/IOT, OCHOBAaHWUW W COJiell B CBeTe TIpe/ICTaBIeHUHN 00
3/1eKTPO/IMTUUeCKOM Auccoruanuy. KauecTBeHHbIe peakijui Ha MOHBI. [IoHsATHE O TUpOIM3e coseit

1.7

XUMHUUECKUI 3KCTIepUMEHT: O3HaKOMJIeHHe C MOJe/sIMU KPUCTA/ITMYeCKUX PelISTOK HeopraHWuecKuX BelecTB —
MeTa/UIOB M HeMeTa/l/IoB (rpadura M anmMasa), CJIOKHBIX BeleCTB (X/I0pU/a HaTpusl); UCC/Ie/j0BaHHe 3aBUCUMOCTH
CKOPOCTH XUMMUECKOW peakLid OT BO3ZEWCTBUS pa3MuHbIX (PAKTOPOB; MCC/Ae0BaHKE 3/1eKTPONPOBOAHOCTU
pacTBOpPOB  BeLeCTB, Iipoljecca [AWCCOLMAlMA KWUC/IOT, 1Lesioueil U cosiell  (BO3MOKHO —HCIIO/b30BaHUe
BU/IEOMaTepPUasioB); TIPOBeJIeHHe OIbITOB, W/UTIOCTPUPYIOIIUX TIPU3HAKW TIPOTeKaHWsl peakiuii MOHHOTO oOMeHa
(obpa3oBaHue ocazika, BblJjesieHre ra3a, 00pa3oBaHre BO/bI); OMBITOB, WUTFOCTPUPYIOILINX TIPUMePbl OKUCUTETBHO-
BOCCTAaHOBUTE/IbHBIX peaklyii (ropeHue, peakLy pas3/IoXKeHUs, COeJMHeHMs); paclio3HaBaHWe HeOpraHWYeCcKHUx
BeIIleCTB C MOMOILIbI0 KaUeCTBEHHbIX peakl|iii Ha MOHBI; pellleHue SKCIlepUMeHTaIbHbIX 3aJau

HewmeTannbel 1 ux coeJMHeHHA




2.1

OO61ast XxapakTepucTrKa rasoreHoB. OcoOeHHOCTH CTPOeHHs] aTOMOB, XapaKTepHble CTereHu OKucyieHus. CTpoeHue
M (¢u3duyecKkue CBOWCTBA TIPOCTBIX BEIIeCTB — TrajJoreHoB. XWMHUUeCKWe CBOMCTBA Ha IIpUMepe XJjopa
(B3auMogielicTBMe C MeTas/ulaMd, HeMeTa/ljlaMM, Ienouamu). XisiopoBozopof. CosnsiHasi KUC/IOTa, XUMHYeCcKue
CBOICTBa, MOJlyyeHHe, TpUMeHeHHe. JleliCTBHe X/0opa U XJIOPOBOZOPOJAa Ha OpraHuM3M uejoBeka. Baxheiiiiue

XJI0pUAbl U X HAXOXeHKe B IIpUupoje

2.2

OOmasi xapakrepuctvka 3memMeHTOB VIA-rpymmbl. OcoOeHHOCTH CTpPOEHHSI aTOMOB, XapaKTepHble CTerleH!
okucneHusi. CTpoeHMe M (U3MUeCKHWe CBOMCTBA IMPOCThIX BeIeCTB — KUC/IOpOJa W Cepbl. AJIIOTPOIHBIE
MoJuUKaLMA KWACIOpoZia M cepbl. XHMHUUeckue CBOMCTBa cepbl. CepoBOZOpOJ, CTpOeHUe, ¢u3MuecKue U
XUMUYeckue cBokcTBa. OKCH/bI Cepbl KakK Mpe/CTaBUTeIM KUCIOTHBIX OKCHZOB. CepHasi KUC/IOTa, (pU3NUecKue U
XUMUYecKre CBOMCTBA (0OIIMe Kak MpeACTaBUTessl Kjlacca KUCIOT U crienpduyeckue). XUMHUeCKde peakivy,
Jie)kalie B OCHOBE TIPOMBIIIJIEHHOTO Crioco0a TMoTy4YeHust CepHOU KucioThl. [IpumeHenue. Comy CepHOM KUC/IOTHI,
KaueCTBeHHas peaklys Ha cysbdar-uoH. HaxoxxeHue cepbl U e€é coeJMHEeHU B pUpoJe. XMMHUUeCKOoe 3arpsi3HeHue
OKpY’KaroIllell Ccpefibl CoeJUHEHUsIMUA Cepbl (KUC/IOTHBIE JOXKIW, 3arpsisHeHre BO3[yXa W BOJIOEMOB), CIIOCOOBI ero
TIpe/i0TBpaleHust

2.3

OO1iast xapakTepucTHKa 37eMeHTOB VA-rpynmbl. Oco0eHHOCTM CTPOeHHsI aTOMOB, XapaKTepHble CTereHH
OKMC/IeHUsl. A30T, pacrpocTpaHeHWe B Tpupofe, ¢u3nyeckue M XUMUYecKue CBOWMCTBa. KpyroBopoT as3ora B
npupoze. AMMUAK, ero (usnyeckue U XMMHUYeCKue CBOMCTBA, IMojiyyeHWe U rnpuMmeHeHue. Co/vd aMMOHUS, HUX
¢du3nueckre U XMMUUeCKHe CBOWCTBA, MpuMeHeHue. KauecTBeHHasi peakiysi HA MOHbl aMMOHUS. A30THasi KUC/IOTa,
eé rosiyueHue, pusnUecKre U XUMUUeCKre CBOMCTBa (001Ire Kak TpeAcTaBUTe sl Kjacca KUCIOT U crieliudrudecKye).
Vcnonb3oBaHue HUTPATOB U COJeli aMMOHHMSI B KaueCTBe MUHEDPabHbIX yZ0OpeHW. XUMHUYeCKoe 3arpsi3HeHHe
OKpY>Karolllel cpe/ibl CoeIMHEeHUsIMU a30Ta (KUC/IOTHBIE [JO’KH, 3arpsi3HeHre BO3/yXa, OUBbI U BOJJOEMOB)

24

docdop, annorporHbie MoAuduKaiuu ¢ocdopa, dusnueckre U xumuueckue cpoiictBa. Okcup docdopa(V) u
docdopHas KucnaoTa, pusnueckre U XUMHUYECKHe CBOMCTBa, mojyueHue. Vcmonb3oBaHue ¢docdaToB B KauecTBe
MUHepaJIbHBIX Y00peHU

2.5

OO6iast  xapakrepucTuka 3neMeHTOB IVA-rpymnmbl. Oco0eHHOCTH CTPOEHHsI aTOMOB, XapaKTepHble CTeTeHU




OKUCJIeHUs1. YT/Iepoi, a/yIoTPOIHble MOAM(UKALIMYM, paclpocTpaHeHWe B TIpUpofe, (u3nyeckde W XUMHUUECKHe
cBoricTBa. Agcopbius. KpyroBopor yryieposa B mipupoge. OKcHbl yriepoa, WX (u3nueckue U XUMUUYECKHe
CBOWCTBa, /IeHiCTBUe Ha )KUBBbIe OPTaHM3MBI, MOyUeHHe U TIpUMeHeHHe. JKOJIoThdecKre MpobsieMbl, CBsi3aHHbIe C
okcuzom yriepoga(IV); rumnoresa r106agbHOTO MOTEIVIEHUST K/TMMaTa; MApHUKOBLIM 3(dekT. YrosbHasi KACI0Ta U
eé cosi, Ux pu3nUecKre U XUMHUeCKre CBONCTBA, MoJyueHre U ipuMeHeHre. KauecTBeHHasi peakiysi Ha KapOoHaT-
noHbl. Mcronb3oBaHue KapOOHATOB B OBbITY, MeIULIMHE, TIPOMBIIIIEHHOCTU U CeJTbCKOM XO035HCTBe

2.6

[TepBOHauanbHBIEe TIOHATHS 00 OpPraHMUYECKHWX BeIecTBaXx Kak O COeAVHEHWsX yriepoja (MeTaH, 3TaH, STHIIEH,
arleTH/IeH, 3TaHOJ, TJMLEPHH, YKCyCcHas KucioTa). VX coctaB u xuMudeckoe crpoeHue. [ToHsTHe 0 Guosormuecku
Ba)KHBIX BeI|eCTBAaX: >KUpax, OeyKaxX, YI/eBOJax — W WX POJIM B JKU3HU UYeroBeka. MarepuasbHOe eJUHCTBO
OpraHuuecKux ¥ HeOpraHW4eCKUx coeiHeHUN

2.7

Kpemnuii, ero ¢usnueckrie U XuMUuyeckre CBOMCTBA, TOyueHue U rnpumeHeHre. CoeJuHEHUs] KDEMHUS B TIPUPO/E.
O6ume npexcrapyienuss 06 okcuje KpeMHusI(IV) 1 KpemMHUeBOUM Kucsiote. CUIMKAThI, UX UCTIONb30BaHUe B OBITY,
Me/IMI[MHe, TIPOMBIIIJIEHHOCTH. Ba)kHellMe CTpoWTe/ibHbIe MaTepHasibl: KepaMuKa, CTeK/IOo, I[eMeHT, OeToH,
xene300eToH. [Ipo6ieMbl He301acHOTO UCII0/Ib30BaHUSI CTPOUTE/TbHBIX MaTePHa/IoB B TTOBCEJHEBHOM KU3HU

2.8

XVMUYeCKU IKCIIePUMEHT: H3yueHWe o00pas3loB HeOpraHW4eCKWX BeI[eCTB, CBOWCTB COJSIHOW KHC/IOTHI;
TpOBeJieHre KaueCTBeHHBIX peaklWi Ha XJIOPHA-MOHBI M HaO/oZileHHe TIPU3HAKOB WX TIPOTEKAHWs; OIIBITHI,
oTpakatomye ¢usnyeckre M XUMHYeCKWe CBOMCTBA rajioTeHOB M MX COeJUHeHHH (BO3MOXXHO MCII0/Ib30BaHUe
BH/IeOMaTepHUasoB); 03HaKOMJ/IeHHe ¢ oOpa3liaMu XJI0pUZOB (TaloreHU0B); 03HAKOMJIeHHe C 00pa3riaMu Cephl U eé
coefMHEeHUsIMUA (BO3MOXKHO HCII0/Ib30BaHMe BH/jeOMaTepyasioB); Hab/oieHe mpoljecca 00yryiMBaHUs caxapa Iof
JieliCTBIeM KOHILIEHTPUPOBAHHOW CEPHOU KUCJ/IOTHI; U3yUeHre XUMUYeCKUX CBOWCTB pa30aB/IeHHOM CepHOM KUC/IOTHI,
TpOBe/ieHre KaueCTBeHHOW peakLuH Ha Cy/ib(haT-uoH U Hab/rofeHre TIprU3HaKa e€é MpOTeKaHWsl; 03HAKOMJIeHHe C
¢dbu3nueckUMu CBOMCTBaMM a30Ta, (ocdopa U UX coefvHeHHM (BO3MOXKHO MCIO/b30BaHUe BHeOMaTepyasioB),
obpa3rjamMu a30THBIX U (ochOpHBIX yAO0OpeHwit; rMosaydyeHHe, coOWMpaHWe, paclio3HaBaHWe W W3yueHHWe CBOMCTB
aMMMaKa; TpoBe/leHHMe KauyeCTBEeHHbIX peaklii Ha HMOH aMMOHUS M (ocdaT-MOH U U3yueHHe NPHU3HAKOB HX
NIPOTeKaHusl, B3aMMOJENCTBHEe KOHLIEeHTPUPDOBAaHHOM a30THOW KMCJIOTBI C Me[bl0 (BO3MOJKHO HCII0/Ib30BaHUE
BHJleOMaTepUasoB); U3yuyeHue MoJiesiell KpUCTa/VIMUeCKUX PelléToK anmasa, rpadura, ¢ysiepeHa; 03HaKOMJIEHHE C




TIPOLIeCCOM a/ICOPOLIMM PaCTBOPEHHBIX BEILleCTB aKTUBUPOBAHHBIM YTJIEM U yCTPOWCTBOM IPOTHBOra3a; MojyyeHue,
cobupaHue, pacrio3HaBaHWe W H3yueHHe CBOWCTB YTJIEKUCIOTO rasa; IpOBeJieHHe KaueCTBeHHBIX peakiuid Ha
KapOoHaT- U CU/IMKAT-UOHBbI U M3yuyeHHe TIPU3HAKOB WX TPOTEKaHHs; 03HAKOMJIEHWE C TPOAYKLMEeH CUIMKaTHOU
TIPOMBILLIZIEHHOCTH; pellieHre SKCIIepUMeHTaIbHBIX 3aZiau 1o TeMe «BajkHelilie HeMeTasl/ibl ¥ UX COeJUHeHUS»

MeTasnbl U UxX coerHeHHs

3.1

OO01jast XapakTepUCTHKa XUMHUYeCKUX 3JIEMEHTOB — MeTa/l/IoB Ha OCHOBaHWM WX TIONoKeHusi B [lepuoanyeckoit
chcTeMe xUMHueckux sneMeHTOB [I.M. MenzgeneeBa u cTpoeHus aTtomMoB. CTpoeHre MeTa/ioB. MeTtanminyeckas
CBS13b U MeTa/lJIMUecKasi KpUcTayinyeckasi peléTka. J/1eKTpOXUMUYeCKU psiji HarpshDKeHWd MeTasioB

3.2

dusnueckre W XUMHUUECKHe CBOHCTBa MeTayioB. OOIue criocoObl moyuyeHus: Meta/uioB. [TOHSITHE O KOPpPO3UH
METaJUIOB, OCHOBHBIE CITOCOOBI 3alUThl UX OT KOoppo3uu. CriiaBbl (CTaib, YyTyH, AHOpPaJIOMUHUM, OpOH3a) M UX
TIpUMeHeHre B ObITY U TIPOMBIIIJIEHHOCTH

3.3

[[TesiouHble MeTas/Ibl: TTON0KeHHe B [leproguueckoit cucteMe XUMUUecKux 3nemeHToB .M. MeHiesieeBa; CTpoeHHe
VX aTOMOB; HaxoX7ieHue B rpupoje. Pr3nueckre U XMMUYeCcKue CBOMCTBA (Ha mprMepe HaTpus U Kanus). OKCUbI
Y TUPOKCH/bI HAaTpUs U Kasusi. [IprMeHeHMe 11je/I0YHbIX MeTaslyIoB U UX COeJUHeHU

3.4

[[TeiouHO3eMesibHBIE MeTa/l/Ibl MarHUM M Ka/lbLIWK: TI0/i0KeHue B [leproauyeckoit cucteMe XMMHAYECKUX 3/1IEMEHTOB
.. MeHzieneeBa; CTpOeHUe WX aTOMOB; HaxoXK[eHHe B mpupoze. Pr3nueckue U XMMHAYECKWe CBOKMCTBA MarHusi U
Kanblys. BakHelime coeiuHeHNs] KaabIust (OKCHU, TUAPOKCHZ, CoJH). JKECTKOCTb BO/IbI U CIIOCOOBI €€ yCTPaHeHUsT

3.5

AnmomyHuM: nonoxxeHue B Ilepuopnueckon cucrteMe xuMuuyeckux sjemeHToB [1.M1. MeHpeneeBa; CTpoeHue aToma;
HaxoX/eHrve B mpupofe. Pusnyeckue M XUMHUYeCKUe CBOWCTBA aMrOMMHUS. AMQOTepHble CBOMCTBA OKCHZA U
TMJPOKCHU/A a/TFOMUHUS

3.6

Kene3zo: mosioxxenue B Ilepuognueckoil cucTeMe XUMHUUecKuUx 31emMeHTOB [I.V. MeHzeseeBa; CTpOeHUe aTOMa;
HaxoX/leHre B ripupojie. du3nueckre U XMMUUECKHe CBOMCTBA »Kee3a. OKCU/IbI, TUAPOKCUBI U conu »kene3a(ll) u
»kene3a(Ill), ux cocras, CBOWCTBA U MOTyUYeHUE

3.7

XVMHYeCKUI 3KCIIePUMEHT: O03HaKOMJIeHWe C o0pas3liaMH MeTalioB U CIUIaBOB, WX (PM3MUECKMMH CBOMCTBaMU;
M3ydyeHHe pe3y/IbTaTOB KOPPO3WM MeTa/yioB (BO3MOXKHO WCIIO/Ib30BaHWe BHJjeOMaTepranoB), 0coOeHHOCTei




B3aUMO/IEMCTBUSI OKCH/Ia Kanbl[Msl U HAaTPUs C BOZOW (BO3MOXXHO UCIIO/Ib30BaHUe BU/jleOMaTepUasioB); UCC/Ie[loBaH1e
CBOMCTB >KECTKOW BOJbI; TIPOLleCCa TOPeHUs )Kejle3a B KHUCI0poze (BO3MOXKHO HMCII0/Ib30BaHWe BHZEeOMaTepHasoB);
NIPU3HAKOB TPOTeKaHWsl KaueCTBEHHBIX peakMii Ha WOHbI (MarHusi, Kajbliys, aJlOMUHUSA, LMHKa, >kemne3a(ll) u
ene3za(Ill), memu(Il); HaO/MOMeHHEe W OIHMCAHHWE IIPOLIECCOB OKpAIIMBaHWS TUIAMEHH WOHAMK HaTpHs, Kaaus |
Ka/iblivsi (BO3MOXKHO HCII0/Ib30BaHKEe BHleOMaTepuasioB); HcCCaefioBaHUMe aM(OTepHbIX CBOMCTB THAPOKCH[A
aJIOMUHUST U TUAPOKCH/A LIMHKA; pellleHHe SKCIepUMeHTa bHbIX 3aZiau 1Mo TeMe «BaxHelve meTamibl U WX

CoelMHEeHUs»
4 XUMUSA U OKpYy’KaroLas cpeja
HoBble maTepuasnbl U TexHO/OrMU. BelllecTBa U MaTepurasbl B IOBCEAHEBHOM »KM3HU YesioBeKa. XHMMHUS U 3[|0POBbLeE.
4.1 be3omnacHoe uCI0/1b30BaHKe BEIeCTB U XUMHUECKUX peakiuii B ObITy. [lepBasi TOMOILb TTPU XUMUUECKUX 0XKOTax U
OTpaBJIeHHUSX
OCHOBBI 3KOJIOTMUECKOM TI'PaMOTHOCTH. XMMHYeCKoe 3arpsi3HeHHe OKpysxaroljen cpezab! [1/IK. Ponp xumuy B
4.2 PeIIeHNH SKOJIOTUYeCcKHX TpobsieM. [IpupoJHble WCTOUHWKH YTeBOOPOJOB (Yrosib, TMPUPOAHBINA Ta3, HedTh),
TIPO/IYKTHI X TIepepabOTKH, WX POJIb B OBITY ¥ MTPOMBILLIEHHOCTH
4.3 XUMHUUeCKUH 3KCIIepUMeHT: h3yueHre 00pa3lj0B MaTepHasioB (CTEK/IO, CTUIaBbl META/IIOB, TOJIMMePHbIe MaTepHaJIbl)




ITPOBEPAEMBIE HA OI'3 110 XMW TPEEOBAHNA K PE3Y/IbTATAM OCBOEHIM S OCHOBHOM
OBPA30OBATEJIbLHOH ITPOT'PAMMBI OCHOBHOTI'O OBIIIET'O OBPA30OBAHNA

Kop npoBepsiemoro ITpoBepsieMble Tpe0OBaHMA K MPeJMEeTHBIM pe3y/IbTaTaM 0a30Boro ypoBHs 0CBOEHHsI OCHOBHOM
TpeOoOBaHUSA o0pa3oBaTe/IbHOM MPOrPaMMbI OCHOBHOTO 00111ero oopa3oBanus Ha ocHoBe ®I'OC

1 IIpencraBnenue:

O T03HAaBaeMOCTH SIBJIEHWN TPUPO/bI, TOHUMaHHe OOBEeKTUBHOW 3HAUMMOCTU OCHOB XUMUYECKOU
11 HayKH Kak 00J1aCT COBPEMEHHOTO eCTeCTBO3HAHMsI, KOMIIOHEHTa 00111eli Ky/IbTyphl U TIPaKTHUUYeCKOM
' JieATeIbHOCTA Ue/ioBeKa B YCJIOBUSX COBDEMEHHOTrO OOIIecTBa; MOHUMaHWe MeCcTa XWMHH Cpefu

APYIrUX eCTeCTBEHHbIX HAYK

O HayyHbIX MeTOo/laX T03HaHUS, B TOM UHCJIe SKCIepUMEHTa/lbHbIX U TeOpeTUUeCKUX MeTo/ax
1.2 WCC/Ie[JOBaHUSI BeIeCTB M W3yUYeHUss XUMUUEeCKUX peaki[uii; yMeHHe WCIO0Jb30BaTh MOJenu [Jist
0OBSICHEHUS] CTPOEHUST aTOMOB U MOJIEKYJT

0 cdepax mpodeccHoHaTbHON —AeATeNbHOCTH, CBf3aHHBIX C XUMHEH U  COBpPEMEHHbIMHU
TEXHOJIOTUSIMUA, OCHOBAHHBIMU Ha JOCTMKEHHUSIX XUMHUUECKOM HayKH, UTO TMO3BOJIMUT 00YYarOLUMCS
1.3 paccMaTpuBaTh XMMHIO Kak cdepy cBoeil Oyayieli npodeccHoHanbHON [1eaTellbHOCTH U CleJlaTh
OCO3HAHHBIM BLIOOD XMMHM KakK TPOGWIBLHOTO MpeAMeTa MPU TMepexofie Ha ypPOBEHb CpPeJHEro
obuero obpa3oBaHust

BJ'IB.,E[EHI/IE CUCTEMOM XHUMHMUECKUX 3HAHUN U YMeHHEe IIpUMEHATb CUCTeMY XHMHUUYECKHX 3HaHPII>i,
KOTOpAas BK/IIOYAeT:

Ba)KHEHIIIe XMMHUYECKHe TTOHSTHS XUMUUEeCKUM 3JIeMEHT, aTOM, MOJI€KYJ/Id, BeleCTBO, IMMPOCTOE U

21 CJIOXKHOE€ BeljecTBOo, OAHOPOJAHadA U HEOAHOPOAHadA CMeCb, OTHOCUTE/IbHbIE€ aTOMHAA U MOJIEKYJ/IADHAsA
' MacCChbl, KOJ/IMUeCTBO BelleCTBd, MOJIb, MOJIApHadA MadcCCa, MO]IHprIﬁ O6’béM, OKCHa, KHCJ/O0Ta,

OCHOBaHHWe, COJib (CpefiHsisA), XMMHUYecKasi peaklysi, peaklWd COeJVHeHWUs], peakLUd pa3/ioXKeHUs,




peakiiy 3aMelleHHs], peaklid oOMeHa, TeTuIoBOoM 3(deKT peakiuu, 3K30- W SHAOTepMHUECKHe
peakiuy, pacTBOp, MaccoBasi [0/ XMMHYECKOro 5>jleMeHTa B COeJVHEHWM, MaccoBas o M
TIPOLIeHTHasi KOHLIEHTpaLMsl BelllecTBa B pacTBOpe, AP0 aTOMa, 3JIeKTPOHHBIM C/IOM aroma, aTOMHasi
opbutanb, paAdyC  aTroMa, BaJeHTHOCTb,  CTeleHb  OKHUC/JeHHs,  XUMHYecKass  CBf3b,
3/7IeKTPOOTPULIATE/IbHOCTb, TOJIIPHAsl W HeMoJIIpHas KOBaJleHTHasi CBsI3b, MOHHAas — CBS3b,
MeTaJuIn4yecKast CBsi3b, KpUCTa/l/IMuecKas peliéTka (aToMHasi, IOHHasi, MeTasyindyecKasi, MoJIeKyJsipHasi),
VIOH, KaTWOH, aHWOH, 3JIeKTPOJIUT U HEe3JIeKTPOJIUT, 3/IeKTPOJIMTUYeCKas [UCCOLMaLus, peakLuu
WOHHOTO 0OMeHa, OKHC/IMTebHO-BOCCTAHOBUTE/IbHbIE DeaKl[iH, OKWC/IUTeTb W BOCCTAHOBUTEIb,
OKHCJIeHWe U BOCCTAHOBJIEHHe, JIeKTPOJIM3, XMMUYeCKOe paBHOBecue, oOpaTvMble W HeoOpaTHUMbIe
peakiuM, CKOPOCTb XUMUUeCKOM peaklivy, Katanu3zatop, [1/1K, Koppo3usi MeTasl/IoB, CI/IaBbl

OCHOBOIIOJIArarole 3aKOHbl XMMHHK: 3aKOH COXpaHeHWsl MacChl, Mepuojuueckuii 3akoH [I.U.

22 MeHgeneeBa, 3aKOH ITIOCTOSIHCTBA COCTaBa, 3aKOH ABOrazjpo
2.3 TeOpHU XWMHUHU: aTOMHO-MOJIEKY/ISIpHasi TeOpUsl, TeOPHS 3/IeKTPOJTUTUUECKON AUCCOLUALIUU
3 BnageHve ocHoBaMy XMMHYeCKOW TPaMOTHOCTH, BK/TFOUAKOLL[eH:
yMeHMe TpaBUIbHO MCIO/Ib30BaTh U3yueHHbIe BelljeCTBa U MaTepuasbl (B TOM UMC/ie MUHepasbHble
y00peHusi, MeTa/UTbl M CIIaBbl, TIPOAYKTHI 1epepabOTKU MPUPOJHBIX UCTOUHUKOB YT/IEBO/IOPO/IOB
3.1 (yrnisi, mpuposiHOTO Ta3a, HedTH) B OBITY, CETbCKOM XO3SIMCTBe, Ha TIPOM3BO/CTBE W TIOHUMAaHHeE
3HaYeHUs XKUPOB, OE/TKOB, YTJIEBOJIOB /ISl OpraHW3Ma uesioBeKa; yMeHHe MMPOrHO3MPOBaTh BIMSHUE
Bell[eCTB U XMMUYECKHX TPOLIeCCOB Ha OPraHM3M 4e/ioBeKa U OKPY’KaroLyr0 NPUPOJHYIO Cpefy
3.2 yMeHHe UHTeTPUPOBATh XMMUUYECKUEe 3HaHUSI CO 3HAHUSIMU JIPYTUX YUeOHBIX ITPeIMETOB
33 Ha/In4ye OrbiTa paboThl C pa3/IMUHBIMU MCTOYHUKAMU MH(OPMAI[UK 110 XUMUH (HaydHasi U Hay4dHO-
’ TOMy/IsipHasi IMTepaTypa, C/I0BapH, CIIPaBOUHKKU, UHTEPHEeT-PeCypChl)
3.4 yMeHHe OOBEKTHBHO OIleHHMBaTh MH(MOPMAIMIO O BEIeCTBAaX, UX IMPEBPAIeHUsIX U TPaKTHUeCKOM
’ NIPUMEHEHUH U YMeHUe UCII0/Ib30BaTh eé /ISl pelieHus yueOHO-TI03HaBaTe/IbHBIX 3a/1au
4 Bnagenve ocHOBaMU MOHATHMHOIO amraparta U CUMBOJIMUECKOTO SI3bIKa XMMUU [JI1 COCTaB/IE€HUS




dbopMys1 HeopraHWYeCKUX BellleCTB, YpaBHEHUM XWUMMUECKUX peaki[ii; OCHOBaMU XHUMUUEeCKOMU
HoMmeHK/aTypbl (IUPAC u TpUBUa/IbHOM)

YMenne O0OBSCHSTH CBs3b TIOJIOXKEHHWs 3/7eMeHTa B Ilepuojuueckoil cucTeMe C UHMCIOBBIMHU
XapaKTePUCTUKAMH CTPOEHHs] aTOMOB XMMHUECKUX 371eMeHTOB (COCTaB M 3apsf sapa, obiee umrcio

> 3/IeKTPOHOB), pacripefie/ieHUeM 3/IeKTPOHOB TI0 SHepreTUUeCKWM YDOBHSIM aTOMOB TepPBBbIX TPEX
MepUO/IOB, KaJusi U Ka/bLIvs
[IpesncraBneHre O MEPUOAUUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX 3/1eMEHTOB (pajuycC aToMma,
5 3/71eKTPOOTPULIATENIbHOCTE), TMPOCTBIX W CJIOXKHBIX BeLeCTB OT TI0JIOKEHHSI 3/JIeMEeHTOB B
[Tepuoaunueckoii cucteme (B MasbIX MepUoJax U IaBHBIX MOATPYNNax) U 37eKTPOHHOTO CTPOEHUsI
aToMa
7 YMeHue KnaccuuipoBaTh:
7.1 XMMHUYeCKUe 3/1eMeHThI
7.2 HeopraHuyeckye BelllecTBa
7.3 XMMHUYeCKHe peakLuu
8 YMeHue onpeiesisiTb:
8.1 BaJIeHTHOCTb U CTeTeHb OKUC/IeHUS] XUMUUYEeCKUX 37IeMEeHTOB, 3apsi/i NOHa
8.2 BU/J] XUMHUUYECKOU CBSI3U U THTT KPUCTA/UTUUECKOUN CTPYKTYPhI B COeTUHEHUSIX
8.3 XapakTep Cpe/ibl B BOJAHBIX PaCTBOpaXx BeIleCTB (KUCI0T, OCHOBAHUM)
8.4 OKHCJIUTEeJIb U BOCCTAHOBUTEb
9 YMeHUe xapaKTepu30BaTh pU3nUecKre U XUMUUecKre CBONCTBa:
9.1 TPOCTBIX BelllecTB (KMC/IOPO/], 030H, BOAOPO/, Tpadut, anmas, KpeMHHUH, a30T, Gocdop, cepa, XJop,
' HATpUM, Ka/ui, MarHui, KaJbLWi, aTFOMUHUM, yKese30)
9.2 C/IO)KHBIX BeIleCcTB, B TOM UHMC/Je WX BOJHBIX pAacTBOPOB (BOJA, aMMHaK, XJIOPOBOZOPOZ,




CepoBOJOPO/, OKCUIbI U TUPOKCUBI MeTa/uioB I-1IA rpynmn, amtomunus, meau (II), 1juHKa, >kese3a
(IT u III), okcuger yraepoga (II u IV), kpemuus (IV), azota u docdopa (III u V), ceprl (IV u VI),
CepHUCTasi, CepHasi, a30THCTas1, a30THas1, pocdopHasi, yrosbHasi, KpeMHHeBast KUCI0Ta U UX COJTN)

IMMPOTHO3HUPOBATH W XdPAKTEPKU30BATh CBOICTBa BelleCTB B 3aBUCMMOCTHU OT MX COCTaBa U CTpPOeHUA,

9.3 TpUMEHEeHVe BeLeCTB B 3aBUCUMOCTA OT KX CBOMCTB, BO3MOXXHOCTb TPOTEKAHUS XWUMHUECKUX
TpeBpallleHU B Pa3/IMUHbIX YCI0BUSX
10 YMeHue COCTaBIATbh MOJIEKY/ISIPHbIE U HOHHbIE YDaBHEHUS peakLiiii, B TOM UMC/ie:
10.1 peakiyii MOHHOTO 0OMeHa
10.2 OKHCTUTE/IbHO-BOCCTaHOBUTETbHBIX PeaKIuii
10.3 W/UTFOCTPUPYIOLUX XMUMUUECKHe CBOMCTBA M3YUYEHHBIX K/1aCCOB (TPYTI) HEOPraHUUeCKUX BeIeCTB
10.4 IO TBEPIKJAOIIMX TeHeTUYEeCKYI0 B3aMOCBS3b MEKy HUMU
11 YMeHue BbIUMC/IATD (IPOBOAWUTD PACUETHI):
1.1 OTHOCUTE/IbHYK) MOJIEKYJISIPHYK0O M MOJISIPHYK0 MacChbl BeLeCTB, MaCCOBYH O/ XUMHYECKOro
’ 5/IeMeHTa B COeJMHeHNUH
11.2 MacCCOBYIO [IOJTIO BellleCTBa B pacTBOpe,
11.3 KOJINYECTBO BeI[eCTBa U ero Maccy, 00bem rasos
114 TI0 ypaBHEHUsIM XUMUYeCKUX peakL[uil U HaXO/WTh KOJMUeCTBO BelllecTBa, 00bEM U MacCy peareHTOB
' VITU TIPOJyKTOB peakLuu
12 Biiagenue (3HaHMe OCHOB):
OCHOBHBIMM  MeTO/laMM  HAay4yHOro TiO3HaHWs (HaOsrofeHWe, W3MepeHHe, JKCIIepPUMEHT,
121 MO/leTMpOBaHMe) TIPU U3yUeHUM BeLeCTB W XMMHUYECKUX SIBJeHWUW; yMeHHe C(OpMY/IMpOBaTh
nipobsieMy U MpeJJIoKUTh MyTHU eé pellieHust
12.2 Oe3omacHOM pabOThI C XWMHUUECKHMMHM BeIeCTBaMH, XWMHYeCKOW TIOCyZol | J1abopaTOpHBIM




obopyioBaHHEM

npaBwiaMyd Oe3omacHOro oOpaieHrsi C BeljeCTBaMH, WCIOb3yeMbIMA B TIOBCEJHEBHOU >KM3HH,
npaBW/laMyd TIOBe/IeHWsT B Lesgx cOepe)keHHsl 3710pPOBbs M OKPY’Kawolled TPUPOJHON Cpefbl;

12.3
NIOHMMaHVe Bpeja (OMacHOCTH) BO3[eMCTBUSI Ha JKUBble OPraHW3Mbl OIPee/IEHHBIX BelleCTs,
cr1ocob0B yMeHbILIeHUsI ¥ TIPeJI0TBPAILieHNs] X BPeJHOT0 BO3/eHCTBHS
13 Hanvuue mnpakTH4eCKUMX HAaBBIKOB IUIAHUPOBAaHUSI U OCYILECTB/IEHUs C/eJyHUX XUMHUYeCKUX
9KCIIePUMEHTOB:
131 y3yueHHWe M OINHcaHWe (U3NUeCKUX CBOMCTB BeIeCTB; O3HAaKOMJeHWe C (U3MUeCKUMH U
' XUMHWYECKUMH SIBJIEHUSIMU; OIBITHI, WITFOCTPHUPYIOLMEe NIPU3HAKU NPOTeKaHUs] XUMHUYEeCKNX peakL{ui
13.2 n3yueHue criocoO0B pa3sziesieHust cMecei
TM0JIyuyeHue KUCI0pOoJa U HU3yuyeHHe ero CBOMCTB; MOJy4YeHHe BOZOpOJa M U3yueHHe ero CBOMCTB;
13.3 MoJIyyeHue YTJIeKUC/IOTO ra3a YW W3yueHHWe ero CBOMCTB; TOJiydeHHe aMMHaka W U3yueHue ero
CBOUCTB
13.4 TIPUTOTOBJ/IEHNE PACTBOPOB C ONpe/eIEHHOM MacCOBOU Jj0J1er paCTBOPEHHOIO BelljeCTBa
13.5 NpYMeHeHrWe WHJUKATOpOB (JlakMyca, MeTWlopaHXa U ¢eHondTanenHa) [Jjis OIpejesieHust
' XapakTepa cpe/ibl B paCTBOpax KUC/OT M Lijesiouen
VCCIejlOBaHUe M OIMCAaHWe CBOMCTB HeOpraHWUYeCKWX BelleCTB Ppa3/IMuHbIX KJIaCCOB; HW3y4yeHue
13.6 B3aUMOJIEMCTBUSL KMC/IOT C MeTaUlaMM, OKCH/IaMM MeTaslyIoB, pPacTBOPUMBIMA M HepacTBOPUMBIMU
' OCHOBaHWsIMM, COJISIMYM; IIOJIyYeHHe HepaCTBOPHMMBIX OCHOBAHWM; BBITECHEHHE OJJHOTO MeTasla
JPYTMM U3 pacTBOpa COJIM; UCCIeZiloBaHUe aM(OTepPHbIX CBOWCTB TMAPOKCHU/OB alFOMUHUS U LIMHKA
pellleHMe SKCIIepUMeHTalbHbIX 3a7a4 1o TemaM: «OCHOBHBIE K/IacChl HeOpraHUYeCKHUx
13.7 COoeIMHeHU»; «DNMeKTPOIMTHUeCKasi AUCCOIUalUsI»; «BaxkHellle HeMeTa/l/ibl U UX COeUHEHUs»;
«BakHelime MeTansibl ¥ UX COeIMHEHUS»
13.8 XUMUYeCKHe SKCTIePUMEHTHI, WITIOCTPUPYIOLHe TTPHU3HAKKM MPOTEeKaHUs peaklyii HOHHOTro 00MeHa;




KaueCTBeHHbIE peakIMM Ha TIPUCYTCTBYIOL[ME B BOJHBIX DPACTBOpaxX HOHBL XJIOpPU[-, OpOMUZ-,
vwogua-, cynbdar-, docdar-, KapboHaT-, CUIUKAT-aHUOHBI, TUJPOKCH/I-UOHBI, KATHOHbI aMMOHWUS,
MarHwusi, KajabLysi, aTFOMUHUS, >Kese3a (2+) u »kesne3a (3+), meau (2+), LIUHKa

14 YMmeHue:

14.1 TIPe/ICTaB/ISATh Pe3y/bTaThl KCIIeEPUMeHTa B (JopMe BBIBOZOB, 0Ka3aTebCTB, rpavKoB U TabuL] 1
) BBISIB/ISITh SMIIMPUYECKUE 3aKOHOMEPHOCTH

140 yCTaHaB/IMBaTh CBSI3U MEX/y peasbHO Hab/r0/laeMbIMU XUMHUECKUMH SIBJIEHUSIMHA U TIPOI[eCCaMH,

TIPOUCXO/SIIMMH B MaKpO- 1 MUKPOMUPE, OOBSICHSATh IPUYUHBI MHOT000pAa3uisi BeIjeCTB




IIEPEYEHD 3JIEMEHTOB COAEPXAHUNSA, IIPOBEPAEMbIX HA OCHOBHOM
IrocyaAPCTBEHHOM 3K3AMEHE I10 XUMHNUN

Kop IIpoBepsieMbIii 3/IeMeHT CO/iepP>KaHUsA

1 ITepBoHava/bHbIe XUMUYECKUe [TOHATUS

1.1 Yuctele BemjectBa ¥ cMecu. CriocoObl pasziesieHus: cMecei

1.2 ATOMBI U MOJIEKYJIbl. XUMUYeCcKue 3/1eMeHTbl. CUMBOJIbI XUMUYeCKUX 371eMeHTOB. [IpocThle 1 C/10)KHbIe BeljecTsa.

1.3 Xumnueckasi popmysa. BaseHTHOCTb aTOMOB XUMHUECKUX 371eMeHTOB. CTereHb OKHUC/IeHUS

14 3aKOH TIOCTOSIHCTBA cocTaBa BeljecTB. OTHOCUTe/bHasi aToMHasi Macca. OTHocuTesbHasE MOJIEKYJ/ISIpHas Macca.
' MaccoBast [j0/151 XUMAYeCKOro 3/1eMeHTa B COeJUHeHUN

15 KosnmuectBo BemjectBa. Mosb. MosnsipHasi Macca. MonsipHbIii 006€M ra3oB. B3auMOoCBsI3b KOJIMUeCTBa, MacChl U UMC/ia
' CTPYKTYPHBIX eIMHUL] BellecTBa

16 dusuyecke U XUMHUYeCKUe sBJIeHHs. XUMHUYecKas peakluss U eé NpU3HaKu. 3aKOH COXpaHeHWsl MacChl BellecTB.
’ XUMUUeCKHe YpaBHEeHHs
2 [Tepuoanueckuii 3akoH U [Tepuognueckas cuctema xuMmuueckux 31eMeHToB [I.M1. MenpeneeBa. CTpoeHre aTOMOB

51 [Tepropgnuecknyi 3akoH. Ilepuosuueckass cuctema xuMuvyeckux 3semeHTOB [I.V. MengeneeBa. Ilepyuosbsl u rpymnisl.
‘ DuU3nMYeCKU CMBICI NTOPSLKOBOr0 HOMepa, HOMepOB Iepro/ia Y IPYIIIbI 3/1eMeHTa

59 Crpoenne atomoB. CocTaB aTOMHbIX sifiep. V30Tombl. OyekTpoHbl. CTpoeHHe 371eKTPOHHBIX 000/104eK aTOMOB TEPBbIX
) 20 xummndeckux 37eMeHToB [Tepuoanueckoii cucremsl .M. MeHzeneeBa

3aKOHOMEepHOCTH B U3MEHEHUM CBOMCTB XMMHUYECKHMX 3JIEMEHTOB IePBbIX TPEX MepuO/i0B, Kauus, KaabLus (paguyca
2.3 aTOMOB, 3/IeKTPOOTPHULIATEeIbHOCTH, MeTa/ITMYECKUX U HeMeTa/UIMYeCKUX CBOMCTB) U MX COeJMHEHUN B COOTBETCTBUM C
T10JIO’KeHHeM 371eMeHTOB B Ileproueckoii crucrtemMe U CTPOEHUEM MX aTOMOB

3 CrpoeHue BeljecTBa




Xumudeckas cBsizb. KoBaneHTHas (1o/isipHasi U HeMoJisipHasi) CBsi3b. D/IEKTPOOTPULIATE/IbHOCTb XUMUUECKUX IEMEHTOB.

31 NoHHad cBaA3b. MeTtayinueckas CBsi3b
3.2 Tumnbl KpUCTa//IMUeCKUX PeIIETOK (aTOMHasi, MOHHAsi, MeTajinyeckas), 3aBUCMMOCTb CBOWMCTB BellleCTBA OT THIA
' KPUCTA/IZTMUECKOU PeLIETKH U BUJla XUMUYECKOM CBSI3U
4 BakHeililive nipe/icTaBUTe/M HEOPraHWUECKUX BelllecTB. HemeTasibl U Ux coefiuHeHus. MeTasbl U UX COeJUHEHUsI
Knaccudvikarmst 1 HOMeHK/IaTypa HeOpraHMUeCKUx COeMHeHUH: OKCHIOB (cosieo0pasyrolye: OCHOBHbBIE, KUC/IOTHBIE,
4.1 amdoTrepHbie) U HecosieoOpa3yrolyie; OCHOBaHWMM  (IEJIOUM U HEpacTBOPHMMbIE  OCHOBAHHS);  KHCJIOT
(krcopozicoziep Kattiie U 6eCKUC/IOpO/IHBIE, OZTHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJIel (CpeIHUX U KUCIIbIX)
42 dusnyeckre U XUMHUYECKHe CBOWCTBA TMPOCTHIX BellleCTB-HEMETa/VIOB: BOAOPOJA, XJ/Iopa, KUC/IOPOAQ, Cepbl, a30Ta,
' docdopa, yrneposa, KpeMHHs
43 ®u3nueckue U XMMHUYECKHe CBOWCTBA MPOCTBIX BeLEeCTB-META/UIOB: JIUTUS, HATpUs, Kalusi, MarHWs W KaJbLus,
' AIFOMUHMS, JKele3a. DJIeKTPOXUMHUUeCKUN Psifl HallpsDKeHNH MeTasljloB
44 dusnyecke M XUMUYECKHWe CBOMCTBa BOJOPOAHBIX COeAVHEHWM HeMeTa/lJIOB: XJIOPOBOJOPOJd, CepPOBOZOPO/a,
’ aMMuaKa
4c dusnyecke W XUMHUECKHWe CBOWCTBA OKCHA0B HemeTannoB: cepbl (IV, VI), asota(Il, 1V, V), docdopa(lll, V),
) yrnepoga(ll, IV), kpemuusi(IV). [TonyueHre 0KCHIOB HEMETA/IIOB
46 XvMuyeckre CBOWCTBa OKCHUIOB: MeTa/ioB IA-IIIA rpymm, nmnka, meau(Il) u >xenesa(ll, III). IlomyueHue okcumoB
' MeTaJlIoB
47 XuMHUeckrue CBOMCTBA OCHOBaHMM M amM(OTepHBIX TUIPOKCUOB (Ha TpUMepe TUIPOKCHU/OB allOMUHUS, >Kese3a,
) 1uHKa). [TonyueHre ocHOBaHUM U aM(OTePHBIX THAPOKCHUIOB
OOmme XUMUYeCKWe CBOWCTBA KUC/OT: XJIOPOBOJOPOJHOM, CEPOBOJIOPOJHOMN, CEPHHUCTOH, CEPHOM, a30THOW,
4.8 dochopHoii, KpeMHHEBOH, yroybHONU. Ocobble XUMUUECKHEe CBOMCTBA KOHIEHTPUPOBAHHOW CEPHOM W a30THOM KHCJ/IOT.
[TonyuyeHue KUCI0T
4.9 OO01e XMMHUUYeCKre CBOWMCTBA CpeIHUX coJjiel. [TomyueHue comneit




4.10 ITonyuenue, cobupaHue, pacrio3HaBaHHe BOJ0OPO/ia, KUCI0pO/ia, aMMHUaKa, yr/IeKUC/Ioro rasa B jabopatopun
4.11 ITonyueHne aMMuaKa, CEPHOM M @30THOM KHCJIOT B MPOMBIIZIeHHOCTH. OO1ye criocoObl Mo/TyueHrsi MeTa/lioB
4.12 ['eHeTHUecKasi CBsSI3b MeX/y K/lacCaMyd HeOPraHUUeCKHUX COeZIMHeHNI
5 XUMHUUeCKUe peakiu
51 Knaccudukaiys XMMUUeCKUX peaklUid M0 pas3/lUuYHbIM IpHU3HaKaM: [0 UMC/Iy U COCTaBy YYacTBYHOLIMX B peakLuH
' BeII|eCTB, 110 TeIJIOBOMY 3((eKTy, 10 M3MeHEeHUIO CTelleHel OKHUCIeHUs] XMMUUeCKUX 3/1eMeHTOB
5o TerioBoii 3¢ ¢eKT XUMUUECKOW peakLuM, TepMOXMMHYeCKHe YpaBHeHUsl. JDK30- U SHJ0TepMHUYecKHhe peakLUH.
' TepmoxuMHUueckue ypaBHeHUs
£ 3 OKUC/IUTe/IbHOBOCCTAHOBUTE/IbHBIE  peakuuud. OKucIWTreM UM BOCCTaHoBUTend. IIpolieccbl  OKUC/IeHUS U
‘ BOCCTAHOBJIEHHS1. DJIEKTPOHHBIN 0a/laHC OKHWC/IUTEeTbHOBOCCTAHOBUTETbHOU Peakifn
c4 Teopusi 371EKTPOIMTUYECKOU Juccolyanii. KaTHOHBI, aHUOHBI. DJIeKTPOJUTHI U HeeKTPOIUThL. CUlbHBIE W C1adble
' 371eKTpOUThL. CTerneHb AUCCOLIUALIUA
ce Peakuyu HMOHHOTO OOMeHa. YC/OBUSI TIPOTeKaHWs peakuid HWOHHOTO OOMeHa, TOJHble W COKpAIéHHble HOHHBIE
' yPaBHEHUsI peaKLyii
6 XUMHUA U OKpysKarolas cpefia
6.1 BemjectBa 1 Marepuasnbl B IMOBCEJHEBHOM >XM3HM uesioBeka. besornacHoe MCIOnb30BaHWe BeleCTB UM XMMHYECKHX
' peakiuii B jabopaTopun 1 ObITy. [lepBast TOMOIIb TP XUMUYECKUX 0)KOTaX 1 OTPaBIEHUSIX
XVMHYecKoe 3arpsi3HeHHe OKpY’Karollell cpefbl (KUC/IOTHbIE AOXAW, 3arpsi3HeHUe IOUBbI, BO3JyXa U BOJOEMOB),
6.2 crniocoOrl ero mpezpoTBpaiteHusi [IpenensHas gomyctumasi KoHueHTpauus BeijectB (ITJK). Posmb XvMuu B pelieHUM
9KOJIOTUUECKUX MPo0/ieM. Y cuieHre TTapHUKOBOTO 3¢ (heKTa, pa3pyllieHre 030HOBOTO CJI0s
[IpumeHeHue cepbl, a30Ta, ¢ocdhopa, yrieposa, KpeMHUSI U UX COeJUHEHUU B OBITY, MeAULIMHE, TIPOMBIIIIEHHOCTH U
6.3 CeMbCKOM  XO03slicTBe. [IpyMeHeHWe MeTalJioB M CIUIaBOB (CTajib, YyTyH, [JIOpaTlOMUHWN, OpoH3a) B OBITY U
MIPOMBILIEHHOCTH UX coeZiMHeHuH. [ToHsATHe 0 KOPPO3WM MeTalJIoB, OCHOBHBIE CTIOCOOBI 3aIUThl X OT KOPPO3UH
6.4 [IpypoHble UCTOYHUKU YTJIeBOAOPOZOB (Yrosb, TIPUPOAHBIN ra3, HedThb), MPOAYKTHI UX repepaboTku (OeH3UH), UX




pOJIb B OBITY U POMBIIIIEHHOCTH

[TepBoHaYabHBIE TIOHATHS 00 OPraHUUECKUX BeIeCTBaX Kak O COeAWHEHUsX yriepoza (MeTaH, 3TaH, STH/IEH, alleTH/IeH,

6.5 3TaHOJI, T/IULEPHH, YKCyCHast KMCIoTa). [ToHsiTHe 0 GUOMOTrHUecKr BaXXHBIX BEI[eCTBAX: >KUpaX, Oe/kax, yriaeBofax — U UxX
PO/ B )KU3HU YeJloBeKa
7 Pacuétsr:
7.1 1o gopmysiaMm XUMHUUYeCKUX COeIMHeHUI
7.2 Macchl (MaccoBOi) 1011 PACTBOPEHHOTO BelllecTBa B pacTBOpe
7.3 10 XMMUUeCKUM ypaBHEHUSAM




YUYEBHO-METOJUYECKOE OBECIIEYHEHHWE
OBPA3OBATEJ/IBHOI'O ITPOLNECCA

OBA3ATE/IbHBIE YYEBHbBIE MATEPHUAJIbI AJIS1 YHEHUKA

METOJUYECKHUE MATEPUAJIbI VIS YUUTEJIA

O ®POBBLIE OBPA3OBATEJ/IBHBIE PECYPCbI 1 PECYPCBbI CETH
NHTEPHET



