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INIOACHUTEJ/IbBHASA 3AIIMCKA

Paboyasi mporpamma 1o Xumuu Jyisi obyuaroryxcsi 8-9 KaccoB cocTaBneHa Ha ocHOBe TpeGoBaHui K
pe3yJsibTaTaM OCBOEHHsI OCHOBHOI oOpa3oBaTeibHOM NporpaMMbl OCHOBHOTO 0011iero o6pa3oBaHus,
Tnipe/icTaB/ieHHBIX B PefiepaibHOM roCyJapCTBeEHHOM 00pa30oBaTelbHOM CTaH/apTe OCHOBHOTO 00IIero
obpasoBaHus, € yUETOM pacripeZie/IEHHbIX T10 KaccaM NpoBepsieMbIX TpeOOBaHMil K pe3y/ibTaTaM OCBOEHHUs
OCHOBHOM 0Opa3oBaTe/IbHOM MpOrpaMMbl OCHOBHOTO 00111ero 06pa3oBaHus ¥ 371eMEHTOB CO/lepyKaHMs,
1pe/iCTaB/eHHbIX B YHHMBepCaAbHOM KOAU(pUKaTOpe 10 XUMUH, a TakKe Ha OCHOBe [IpuMepHOIi mporpaMMbl
BOCITUTAHUSI 00YUarOLMXCs TIPY TIOJTyUYeHHH OCHOBHOTO 00111ero o6pa3oBaHus U ¢ yuétoM KoHrernpu
TnpeniofiaBaHus yuebHoro npegmera « XuMusi» B 00pa3oBaTe/bHBIX OpraHusanusx Poccuiickoil
depnepayy, peany3yoOLMX OCHOBHbIe 001Ie00pa3oBarTesibHbIe TporpaMmel (yTB. Pemmennem Konnernn
Munnpocseienust Poccun, nporokos ot 03.12.2019 N I1K-4BH).

OBIIIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEAMETA «XUMWSI»

Bka yueOHOro nipeiMeTa « XUMUs» B IOCTHXKEHHE TieJield 0CHOBHOTO 0011iero obpa3oBaHusi 00yC/I0B/IeH
BO MHOTOM 3HaueHHEeM XUMHUECKOW HayKU B TIO3HAaHWUM 3aKOHOB MPHUPO/IbI, B PA3BUTHH MMPOU3BOUTETEHBIX
cus1 001IeCTBa U CO3/JaHUK HOBOM 0a3bl MaTepHabHOU KYJIbTYPBI.

XWMHUst Kak 37IeMeHT CUCTeMbl eCTeCTBeHHBIX HayK PaclipoCTpaHu/Ia CBOE BIMsIHUE Ha BCe 00/1acTH
yeJi0BeueCcKoro CyIieCTBOBaHUS, 3a/iajla HOBOe BH/IeHHe MUPa, CTajla HeOTheM/IeMbIM KOMITOHEHTOM
MHUPOBOM KYJIbTYPbl, HEOOXOANMBIM yC/IOBHEM >KU3HU 00IIIeCTBa: 3HAHWE XUMUH CTYKUT OCHOBOU JI7Ist
(hopMHpOBaHKsI MUPOBO33peHUsI uesioBeKa, ero npefcTaBIeHri 0 MaTepraabHOM eJUHCTBE MUPA; BaXKHYHO
poJb UrparoT popMUpyeMble XUMUel TpeJicTaB/IeH sl O B3aUMOTIpeBPallieHHsIX SHePruU U 00 3BOJTFOLIUN
BeIIleCTB B MIPUPO/Ie; COBpPEMeHHasi XUMHUsI HallpaB/ieHa Ha pellieHHe T7100a/bHbIX MPo6sieM YCTOMYMBOTO
Pa3BUTHS UesI0BEUeCTBA — ChIPHEBOM, SJHEPreTHUeCKOH, MUILeBOM 1 9KOJIOTHYeCKol 6e30macHOCTH, MpobieM
3/]paBOOXpaHeHHusl.

B yc/i0BUSIX BO3pAaCTaroIero 3HaueH!s1 XUMUH B KU3HU 00I1[eCTBa CYIL[eCTBEHHO MOBBICU/IACH POJIb
XUMHYeCcKoro obpa3zoBaHusl. B miaHe coljpanu3aliiy OHO sIBJISIeTCS OIHUM U3 YCJIOBUM (hOpPMUPOBaHUS
VHTeJ/UIeKTa JINYHOCTH U TApPMOHUYHOTO €€ Pa3BUTHSI.

CoBpeMeHHOMY YeJIOBeKYy XUMHUeCKHe 3HaHHsI HeoOXO0[UMBbI /1Jisi IpHoOpeTeHust 00I1IeKyIbTypHOT0
YPOBHSI, TIO3BOJISIFOILIETO YBEPEHHO TPYAUTHLCS B COLIMYMe U OTBETCTBEHHO Y4aCTBOBAaTh B MHOTOOOpa3HOM
JKU3HH 00111eCTBa, /I/Is1 0CO3HAHUS BA)KHOCTH Pa3yMHOTO OTHOIIIEHUSI K CBOEMY 3/J0POBbIO U 3ZI0POBBIO
JIPYTUX, K OKpYy>Katollleld TPUPOIHOM cpefie, AJisi TPaMOTHOI'O TIOBe/IeHHsI TIPU UCIT0/Ib30BaHMH PA3/TAYHbIX
MaTepuasaoB U XMMUUECKUX BeIlleCTB B NTOBCeHEBHOM >KU3HU.

Xumnueckoe o6pa3oBaHie B OCHOBHOM ILIKOJIe siB/IsieTCs1 6a30BBbIM 110 OTHOLIEHUIO K CUCTeMe 00111ero
XUMHYeCcKoro obpa3zoBaHust. [103TOMy Ha COOTBETCTBYIOIIIEM €My YPOBHE OHO peasiu3yeT NpUCyIiue obiieMy
XUMHUYeCKOMY 00pa30BaHUI0 K/THOUeBbIe 1[eHHOCTH, KOTOPbIe OTPayKaroT rOCy/iapCTBeHHbIe, 001[eCTBeHHbIe U
WH/IMBUyabHbIe TTOTPeOHOCTH. DTHUM OTpeiesiIsieTCst CYLHOCTh 0011[el cTpaTeruu 00yJyeHus, BOCTTUTAHUS U
pa3BUTHs 00yUarOIIUXCsT CPeICTBAMU yueOHOTro rpegmeTa « XUMUS».

M3yuenue ripegmeta: 1) crioco6CTByeT peasu3aliii BOSMOYKHOCTeH [ijisi CaMOPa3BUTHSI M JOPMUPOBaHUS
KYJbTYPbI IMYHOCTH, €€ 0011eli U pyHKIIMOHATbHON rPaMOTHOCTH; 2) BHOCHT BK/Ia/ B (hOpPMUPOBaHMe
MBILIJIEHUS] U TBOPUECKUX CITIOCOOHOCTEH MOIPOCTKOB, HABLIKOB MX CAMOCTOSITe/IbHOW yueOHOM
JesITeNTbHOCTH, YKCTIePUMEHTa/IbHBIX U UCC/IeIoBaTe/TbCKUX YMEHUH, He00X0/IUMBIX KaK B TIOBCeIHEBHOM
JKU3HH, TaK U B TTPOheCCUOHATBHON /IeATe/IbHOCTH; 3) 3HAKOMUT CO CrielMpUKOoN HayYHOTO MBILLTEHUS,
3aK/1a/IbIBA€T OCHOBBI I1€JIOCTHOTO B3IJIsiZIA HA €JUHCTBO MPUPO/IbI U UeTIOBEKA, SIB/IIETCSI OTBETCTBEHHBIM



3Tarnom B (hOPMHUPOBaHUY eCTECTBEHHO-HAYYHOU I'PAMOTHOCTH MOJPOCTKOB; 4) criocobcTByeT
(hOopMHPOBaHHIO LJeHHOCTHOT'O OTHOLLIEHUS K eCTeCTBeHHO-HayUHbIM 3HaHUSIM, K MIPUPO/Ie, K Ue/I0BeKY,
BHOCHUT CBOM BKJIajl B 9KOJI0rnueckoe obpa3oBaHMe IIKOJLHUKOB.

Ha3BaHHbIe HarpaB/ieHNs B 00yueHNM XUMUK 00eCIIeunBaroTCs CeluUKON CO/lepyKaHUsI TIpeIMeTa,
KOTODBIH SIBJISIETCS Tleiarormuecky aJjarTHPOBaHHBIM OTpakeHHeM 06a30B0O HayKU XMUMHU Ha OTpe/ie/IéHHOM
JTare eé pa3sBUTUA.

Kypc XvMu#M OCHOBHOM IIIKOJ/Tbl OPUEHTHPOBAH Ha OCBOEHHE 00YYarolMMUCs OCHOB HeOPTaHUUeCKOU
XWUMHU ¥ HEKOTOPBIX TIOHATHH U CBe/IeHUH 00 OTe/TbHBIX 00BeKTaX OPraHUueCKOW XUMHH.

CrpyKTypa cofiep>xaHus rpeiMeta c)OpMrpOBaHa Ha OCHOBE CCTEMHOT0 MO/X0/a K ero U3y4YeHHUIO.
Copep>kaHue CK/1aZibIBaeTCsl U3 CUCTEMbI TIOHATHM O XMMUUECKOM 3/IeMEHTe U BellleCTBe U CUCTeMbI TOHSITUM
0 XUMHUYeCKOH peakiuu. O0e 3TU CUCTeMbI CTPYKTYPHO OPraHW30BaHbI 110 TIPUHITUITY TIOC/I€J0BAaTeIbHOTO
pa3BUTUS 3HAHWUI Ha OCHOBE TeOpPeTUUEeCKHX Tpe/iCTaB/IeHU pa3HOr0 YPOBHSI: aTOMHO-MOJIEKYJ/ISIPHOTO
y4eHus1 KaK OCHOBBI BCero eCcTeCTBO3HaHus, YpoBHs Ilepuoaunyeckoro 3akoHa /1. V1. MeHeneeBa Kak
OCHOBHOTO 3aKOHA XMMHH, YUEHHsI O CTPOEHUU aTOMa ¥ XMMUYeCKOH CBSI3H, TIpe/iCTaB/IeHnid 00
3JIeKTPOJIMTUUECKOM AMCCOLMALIUU BellieCTB B pacTBopax. TeopeTnyeckre 3HaHUSI pacCMaTpHBalOTCS Ha
OCHOBe 3MMUPUYECKU MOTYUYeHHbIX U OCMbICTIEHHBIX (DaKTOB, pPa3BUBaIOTCS MOC/Ie0BaTebHO OT OJIHOTO
YPOBHSI K JPYTOMY, BBITIONHSIST QYHKIMY 00BSICHEHUS ¥ TTIPOTHO3UPOBAHUSI CBOMCTB, CTPOEHUS U
BO3MOJKHOCTEH MPaKTUUYeCKOro NPUMeHeHHs U MOTyYeHus] U3yuaeMbIX BellleCTB.

Takasi opraHu3aLysi coZiep>kKaHusi Kypca CriocobCTByeT npe/iCTaB/eHHI0 XMMUYeCKO# CoCTaB/IsitoLei
HayYHOW KapTHHBI MUpPa B JIOTHKe €8 CUCTeMHOM Nprpo/bl. TemM caMbiM obecrieurBaeTCsi BO3MOYKHOCTD
(dhopMUpoBaHUs Y 00yUaroIUXCsl 1IeHHOCTHOTO OTHOIIIEHUS] K HAYyYHOMY 3HaHHUIO U MEeTOZlaM T03HaHUs B
Hayke. Ba)XHO Tak)Ke 3aMeTUTh, UTO OCBOEHHE COZlep>KaHUsl Kypca MPOUCXOUT C IPUBJIEUeHUEM 3HAHUI U3
paHee U3yueHHbIX KypcoB: « OKpy Karoluii MUp», «buosiorus. 5—7 knacchi» U «®u3nka. 7 Kaace».

OE/JIN U3YUYEHUA YYEBHOI'O ITPEJIMETA «XVUMHWSI»

K HarmpaB/ieHHIO TIepBOCTENIEHHOM 3HAUMMOCTH TIPY pean3aliii 00pa3oBaTe/ibHbIX QYHKIIMH ITpeMeTa
«XUMHUSI» TPAJULMOHHO OTHOCSAT (hOPMUPOBaHKEe 3HAaHW OCHOB XUMHUECKOW HayKU Kak 00/1acTu
COBPEMEHHOT'0 eCTeCTBO3HAHUS, TIPAaKTHUECKOU /e Te/TbHOCTH Ye/loBeKa 1 KaK O/[HOTO U3 KOMITOHEHTOB
MHUPOBOM KyJ/IbTYPbI. 3ajiaua rpegMeTa COCTOUT B (JOPMUPOBAHUU CUCTEMbI XUMHUUECKUX 3HAHUM —
BaOXHEUIINX (aKTOB, MOHITUM, 3aKOHOB M TEOPETUUYECKUX TIOJIOXKEHUH, JOCTYITHBIX 000011[eHHi
MHUPOBO33PEHUYECKOT0 XapaKTepa, si3bIKa HayKH, 3HAaHUHM 0 HayUHBIX METO/[aX U3yUeHHsI BEI|eCTB U
XUMHUYECKHUX PeaKI[|H, a TakKe B (OPMUPOBAHUM 1 Pa3BUTHUH YMEHHH U CITOCOOO0B /IeATeIbHOCTH,
CBSI3aHHBIX C TVIaHUPOBaHKEM, Hab/I0JleHeM | TTPOBeZIeHHeM XUMHUeCKOro SKCTIiepuMeHTa, COOJTIoieHreM
nipaBu/ Ge3omacHoro obpalleHus ¢ Bell[eCTBaMy B TIOBCEIHEBHOM JKU3HH.

Hapsigy ¢ aTuM Lienu u3yueHus rpejMeTa B IpOrpaMMe YTOUHEeHbI U CKOPPEKTUPOBaHbI C YUETOM HOBBIX
TIPUOPUTETOB B CUCTEMe OCHOBHOTO 00111ero oopaszoBanust. CeroziHst B 00pa30BaHUM 0CO00 3HAUUMOM
TIPU3HAETCS HaTpaB/IeHHOCTh 00yYeHHsI Ha Pa3BUTHE M CaMOPa3BUTHe TMYHOCTH, (hOpMHUPOBaHMe eé
VHTeJUIeKTa U 00111ei KyibTypbl. OOyueHre yMeHHI0 YUUTLCS U TPOJ0J/KaTh CBOE 0Opa3oBaHre
CaMOCTOSITe/TbHO CTAaHOBUTCSI OZHOU M3 BaXKHEHIINX (QYHKLUM yueOHBIX MPeJMEeTOB.

B B34 € 3TUM TIpU M3yYeHUH TpeIMeTa B OCHOBHOM IIIKOJIe IOMUHUPYIOITee 3HaueHHe MPUOOpeu Takue
1[eJF, KaK:

— (hopMHpOBaHKe UHTE/JIEKTYabHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caM000Opa30BaHUIo,
COTPY/IHUYECTBY, CAMOCTOSITE/TLHOMY TIPUHSATHIO PEIIeHUH, CITI0COOHOM aflarTUPOBAThCS K OBICTPO
MEHSIIOLLUMCST YC/IOBUSIM JKH3HU;



— Harpap/IeHHOCTh 00yUYeHHUsI Ha CUCTeMaTHUeCKOoe TTPUOOBITIeHNe YUaI[UXCsl K CAMOCTOSITe/TbHOM
TI03HaBaTe/IbHOM JIeSITe/TIbHOCTH, HAyYHBIM METO/IaM M03HaHHs1, (POPMUPYIOIUM MOTHUBALIUIO U pPa3BUTHE
CIIoCcOOHOCTeH K XUMUK;

— obecrieyeHre yCI0BUH, CITIOCOOCTBYIOILMX TIPHOOpeTeHUI0 00YyJaroLMMUCS OTbITa Pa3HOOOpa3HOM
JesITe/TIbHOCTH, TIO3HAHUS U CaMOTIO3HAHUS, K/TFOUEBBIX HAaBLIKOB (K/TFOUEBBIX KOMITETEHIIUH ), UMEROIIUX
YHUBEpCa/IbHOEe 3HaueHHe [/t Pa3/INUHbIX BU/IOB /1eSTe/IbHOCTH;

— q)OpMI/IpOBaHI/Ie YMEHI/Iﬁ 0OBICHATL U OLI€EHMBATh ABJIEHWA OKPY>Karollero MMpa Ha OCHOBAHWN
3HAHUI U OIIbITA, MOJTYUYE€HHBIX IMPU U3YUYEHHUU XUMUU;

— ¢opmupoBaHre y 00yUaroIrXxcsi T'yMaHUCTUUeCKHUX OTHOILIeHUM, MOHMMaHUs LIeHHOCTU
XUMHUYECKUX 3HAHUM 151 BBIPAOOTKM SKOJIOTMYeCKH 11e/ieco0bpa3HOro NoBe/ieHus B ObITY U TPYZOBOM
J1esiITe/IbHOCTU B LIe/ISIX COXpaHEeHUsI CBOeT0 3/J0POBbsl M OKPY»Karolllel PUPOJHOU Cpe/ibl;

— pasBUTHe MOTHBALUY K 00yueHHIo, CrIocCOOHOCTeN K CaMOKOHTPOJIIO ¥ CAMOBOCITUTaHHUIO HA OCHOBE
yCBOeHHsI 0011jeuesioBeYeCKUX [JeHHOCTel, TOTOBHOCTH K OCO3HAHHOMY BHIOODY MPOGH/IS U
HAIpaB/IeHHOCTH JasbHelIero o0yueHusi.

MECTO YYEBHOI' O ITPEJIMETA «XUMWHSI» B YYEBHOM IUVIAHE

B cucreme ob1ijero o6pa3zoBanust «XUMUs» TIpU3HaHa 00sI3aTeIbHBIM Y4eOHBIM MPeIMEeTOM, KOTOPBIH
BXO/IUT B COCTaB MpeAMeTHOM 00/1acTu «EcTecTBeHHO-HayuHbIe MTPeAMeThI».

YueOHBIM I171TaHOM Ha eé n3yueHue oTBe/ileHO 136 yueOHBIX uacoB — 110 2 4. B Hejjestto B 8 1 9 K/accax
COOTBETCTBEHHO.



COJEPXAHUE YYEBHOI'O ITPE/IMETA

8 KITIACC

ITepBoHaua/IbHbIE XMMUYECKHE TOHATHSA

[TpeameT xvmun. Posib XMMUM B )KM3HU yesioBeKa. Tesa v BeljecTBa. Pr3nueckre CBOMCTBA BelL[eCTB.
ArperaTHoe cocTosiHMe BeljecTB. [IoHaTHe 0 MeToZiaX MO3HaHUS B XMMUU. XUMUS B CUCTeMe HayK. YucTeie
BerriectBa ¥ cMecH. CriocoObl pa3ziesieHust CMecei.

ATOMBI ¥ MOJIEKY/Ibl. XUMUUecKre 3/eMeHThl. CUMBOJTbI XUMUUECKHX 371eMeHTOB. [IpocThie U C/I0XKHbIe
BelleCcTBa. ATOMHO-MOJIEKY/ISIPHOE YUeHHe.

Xumuueckasi popmysia. BaneHTHOCTb aTOMOB XMMUUECKUX 3/1EMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa
BeljecTB. OTHOCUTe/bHAs aTOMHast Macca. OTHOCHTe/TbHasl MOJIeKy/IsipHasi Macca. MaccoBast [071st
XMMHUECKOT0 37IeMeHTa B COeZJMHeHNH.

dusnueckre U XMMUUeCKUe siB/ieHUsl. XUMUUecKasl peakivsi U eé pu3Haku. 3aKOH COXPaHeHHsl MacChl
Bell|eCTB. XUMUUeCcKre ypaBHeHus1. Knaccrudukaliys XuMuyeckKux peakiuil (CoeiMHeHus1, pa3/ioyKeHusl,
3ameltieHusi, 0OMeHa).

XVMUYeCKUH SKCTIePUMEHT: 3HAKOMCTBO C XMUMHUECKOM 10Cy/[0H, C TIpaBWiaMy paboThl B 1abopaTopru
niprémMamMu obpaltieHus € J1abopaToOpHBIM 000py/J0BaHUEM; U3yUYeHHe U ONMCaHue (GU3NYeCcKUX CBOWCTB
00pa31ioB HeOpraHUYeCcKUX BellecTB; HabsojeHne (hr3ndecKux (TiaB/ieHre BOCKA, TasiHYe Jib/ja, PACTUPaHHe
caxapa B CTyIKe, KUIIeHHe U KOHZleHCallisl BOJbl) U XUMHUYeCKUX (TOpeHre CBeuH, IIPOKaJIuBaHue MeJJHOU
TIPOBOJIOKH, B3aUMO/[eICTBHE MeJia C KUCI0TOMN) siB/ieHUi, Hab/MroieHre 1 oTvMcaHye TIPU3HAKOB MPOTeKaHus
XUMHUECKUX peaklui (pa3/ioykeHre caxapa, B3auMOo/[eHiCTBHEe CepHOM KMCJIOTHI C XJIOPHI0M bapwus,
pasnoxxenue rugpokcuaa Mmeau(Il) npy HarpeBaHuM, B3auMO/eHCTBYE Kese3a ¢ pacTBopoM conr Mefu(1l));
n3yueHue criocob0B pasziesieHust cMecei (C MOMOILIbI0 MarHuTa, (UIbTPOBaHKUe, BbIapyBaHue,
TUCTUUISILAS, XpoMaTtorpadusi), TpoBeieHre OUNCTKY TIOBaPEHHOW COJTH; Hab/TIo/ieHre U OTiMCcaHue
pe3yJIbTaTOB MPOBe/leHus OMbITa, WUTIOCTPUPYIOLEro 3aKOH COXPaHeHHs1 MacChl; CO3/laHre MoJiesiel
MOJIEKY1 (1LIapOCTePKHEBBIX).

BakHeiiue npeACcTaBUTe/ M HEOPraHUYECKUX BelecTB

Bo3ayx — cmech raszoB. CocraB Bo3zyxa. Kuciopog — 3/1eMeHT U ipocToe BelllecTBo. HaxosxeHre
KUCJIOpo/ia B TIpUpo/ie, hu3nyeckre U XUMUUeCKUe CBOMCTBA (peakijuu ropenust). Okcuabl. [IpumMeHeHHe
kucnopoza. Criocobsl rosiyueHust KUC/I0POAa B 1ab0paTopyu U MPOMBIIIEHHOCTU. KpyroBopoT KMcIopoia B
nipupozie. O30H — a/I0TpornHas MogurKaLys KUC/I0poa.

TenoBoii 3¢ (peKkT XMMUYeCKOW peakiuu, TePMOXUMUUECKHe ypaBHEHHSs], 9K30- U SHAO0TEPMUYECKHe
peakuyu. TormMBo: yrojib U MeTaH. 3arpsi3HeHue BO3/lyxa, yCH/eHre TapHUKOBOTro 3¢ deKTa, paspylieHue
030HOBOTO CJIOS.

Bopopos — aneMeHT U 1pocToe BelljecTBO. Haxox/ieHre BoIopo/ia B pUpo/ie, pusnueckre U XUMU4yecKue
CBOWCTBA, TIPUMEHeHUe, CIIoCo0bI ToTydeHust. KUCoThl U comu.

KonmuecTBo BerriectBa. Mosib. MosisipHast Macca. 3akoH ABorazipo. MosisipHbIi 00bEM Ta30B. PacuéThl o
XUMHUUECKUM yPaBHEHUSIM.

dusnueckre CBOMCTBa BOAbl. Bozia Kak pacTBopuTesib. PacTBophl. HackllljeHHbIe U HeHAChII[eHHbIe
pacTBOpbI. PacTBOpUMOCTH BelllecTB B BoZie.MaccoBas [0J1s1 BelljeCcTBa B pacTBOpe. XMMHUUeCKHe CBOMCTBA
BoZbl. OcHOBaHUs. Posib paCcTBOpPOB B MPUPO/ie U B XKU3HU UesrioBeKa. KpyroBopoT Bo/ibl B IpUpo/e.
3arpsisHeHue NPUPOJHBIX BOZ. OXpaHa U OUUCTKA IPUPOJHBIX BOJ.

Knaccudukaiusi Heopranndeckux coefinHeHnid. Okcupl. Knaccudukaiys oKCuoB: coneobpasyroiue
(ocHOBHBIe, KUCIOTHBIE, aMm(oTepHbIe) U Hecosieobpa3ytomye. HoMeHk/1aTypa OKCH0B (MeXXAyHapoaHast 1
TpUBHabHast). PU3nUecKre ¥ XMMUYeCKre CBOMCTBA OKCHZIOB. [TomydyeHre OKCH/IOB.

OcHoBanus. Kinaccudukaiysi o0CHOBaHMiA: 1116/10YM U HEPaCTBOPUMbIe OCHOBaHUs. HoMeHK/1aTypa



OCHOBaHWM (MeXXyHapOJHasi U TpUBUabHas). ®usnueckre U XMMUYeCKHe CBOKMCTBA OCHOBAHUH.
[TonyyeHne OCHOBaHUM.

Kucnotel. Knaccudukanys kuciotr. HoMmeHk/1aTypa KACIOT (MeXKAyHapoJHasi U TPUBHa/bHas).
dusnyeckre U XMMHUUeCKUe CBONCTBa KUC/IOT. Psiz aktBHOCTH MeTauioB H. H. Beketosa. [Tonyuerue
KUCJIOT.

Conu. HomeHk/aTypa coJieil (MeXayHapoAHas U TpuBUasibHast). Pr3nueckre U XMMHUYeCcKre CBOMCTBa
cosieid. [TonyueHue cosel.

'eHeTHyeckasi CBSI3b MeXy K/acCaMyd HeOpraHUUeCKUx CoeJMHEeHUHN.

XUMUYeCKU SKCIIepUMEHT: KaueCTBEHHOe OIpejie/ieHre CO/lep)KaHusl KUC/I0po/ia B BO3yXe; MoyueHue,
cobupaHue, pacrio3HaBaHHe U U3yueHHe CBOMCTB KUCIOPO/ia; Hab/roieHre B3auMO/IeHCTBYSI BEI|eCTB C
KHCIOPOZIOM U yCJIOBUSI BOSHUKHOBEHUSI U TIpeKpallleHusi ropeHus (Tiokapa); 03HaKoMJ/leHre ¢ obpa3ijamu
OKCH/IOB Y OTTHMCaHMe WX CBOWCTB; MOyuyeHue, coOMpaHue, pacrio3HaBaHKe U U3ydyeHHe CBOMCTB BOZIOPO/ia
(ropenue); B3aumMo/ielicTBUe Bojiopoja ¢ okcuaoM Meau(Il) (Bo3MoKHO MCTO/Ib30BaHUE BHje0MaTepUasIoB);
HabJsroieHre 00OpasI[oB BelljecTB KOJIMYeCTBOM 1 MOJIb; MCC/ieJoBaHe 0COOeHHOCTel pacTBOPEHHUS Bell|eCTB
C pa3/IMuYHON pacTBOPUMOCTBIO; TIPUTOTOB/IEHHE PACTBOPOB C OTpe/ie/IéHHONM MacCOBOM omei
pPacTBOPEHHOTI'O BellleCTBa; B3aUMO/IeliCTBUe BO/Ibl C MeTa/lJlaMy (HaTpUeM U KanbliieM) (BO3MOXKHO
HCTI0/Ib30BaHKe BU/leOMaTeprasioB); Orpe/ie/ieHre paCTBOPOB KUCJIOT U 11ie/ioueld € MOMOIIbI0 MHAUKATOPOB;
rccieioBaHre 00pa3lioB HeOpraHMUeCKMX BellleCTB pPa3/IMUHbIX K/1acCoB; Hab/roieHre U3MeHeHUs] OKPacKU
VMHVKATOPOB B paCcTBOpax KUCJIOT U Irjesioueli; u3yueHre B3auMozeiicTBus okcrza Meau(1l) ¢ pactsopom
CEepHOM KUCJIOThI, KUC/IOT C MeTa/UlaMH, Peakluii HeHTpain3aliu; To/lyueHHe HepaCTBOPUMBIX OCHOBaHHH,
BbITECHEeHHe O/IHOTO MeTasla APYTUM M3 pacTBOpa COJIH; pellleHre SKCIepUMeHTaIbHbBIX 3a/iau 110
TeMe«Ba)xHeli1111e KacChl HEOPraHUUeCKUX COeJUHEeHU».

ITepuoguueckuii 3aKoH U [leprognueckas cucreMa XMuMU4ecKux 3/ieMeHToB /I. 1. MeHpe/eeBa.
Ctpoenue aToM0B. XuMH4yecKas CBA3b. OKHC/IMTe/IbHO-BOCCTAHOBUTE/IbHBIE peaKIiul

[TepBble MOMBITKY K/1acCU(UKALIMK XMMUUECKUX 371eMeHTOB. [IoHsITHe 0 rpymmnax CXOAHBIX 3/1eMEeHTOB
(11e/109HBIE U I1]e/I0YHO3eMeTbHbIe MeTaJUIbl, TaloTeHbl, UHEPTHBIE Ta3bl). DJIeMeHThI, KOTOpble 00pa3yroT
amQoTepHble OKCU/IbI U TUAPOKCUJBL.

[Tepuoanueckuii 3akoH. [Tepruoanueckasi cucTeMa XUuMuueckux 3jeMeHToB 1. VI. MeH/jeneeBa.
KopoTtkonepuogHas u AjiuHHONepruoHast (popMel [leproryeckoii ccTeMbl XUMUUECKUX 3/1eMeHTOB /.

. Mengeneesa. [Teprogp! 1 rpymisl. @U3nyecKuM CMbIC ITOPSLKOBOr0 HOMepa, HOMEepOB Neprozia 1
IPYIIIBI 3/IeMEeHTa.

Ctpoenne aToMoB. CocTaB aTOMHBIX sifiep. VI30Torbl. OnekTpoHsl. CTpoeHHe 3/1eKTPOHHBIX 00010ueK
aToMOB TepBbIX 20 xumMHueckux 371eMeHTOB [lepuoguueckon cuctems! [1. 1. MengeneeBa. XapakTepucTHKa
XMMHYeCKOr o 3/1eMeHTa 110 ero noJsiokeHuto B [leproguyeckoit cucreme 1. 1. MeHzeneesa.

3aKOHOMEpHOCTH M3MeHeHUs pajyca aTOMOB XMMHUUECKUX 3/1IeMeHTOB, MeTa/l/INYeCKUX 1
HeMeTa/l/IM4eCKUX CBOUCTB I10 rpymmnaM 1 nepuogam. 3HaueHne [lepuoguueckoro 3akoHa u Ileproanueckou
CUCTeMbI XUMHUYECKUX 3/IeMEeHTOB /IJIs1 Pa3BUTUS HAyKU Y NIpakTUKK. [1. VI. MeHzeneeB — yuéHbll 1
IPaK[aHUH.

Xumnueckas cBs3b. KoBaneHTHas (1o/isipHasi ¥ HeroJIsipHasi) CBsI3b. DIeKTPOOTPULIATEIbHOCTh
XUMUYECKUX 371eMeHTOB. VIoHHas CBs3b.

Crenenb okucneHuss. OKUCIUTE/NbHO-BOCCTAHOBUTE/IbHbIE peakLuu. HpOL[ECCbI OKUCJ/IeHud U
BoccTaHOB/IeHUs1. OKMC/IUTEIN U BOCCTAaHOBUTE/IH.

XVMUYeCKUH SKCTIepUMeHT: u3ydyeHre 00pa3iioB BelleCTB META/VIOB M HEMeTa/l/IOB; B3aUMO/IeCTBHe
TUIPOKCH/IA LIMHKA C paCTBOPaMH KUCJ/IOT U 11e/I0ueil; NpoBeJieHre OMbITOB, WUIFOCTPUPYIOLIUX TTPUMepLI
OKMCJIMTETbHO-BOCCTAHOBUTE/IbHBIX Peaklui (ropeHue, peakljuu pas/ioyKeHus, COeJUHEeHNs).

MexnipeagMeTHbIe CBA3H



Peanu3saius MeXxnpeZIMeTHBIX CBs3el IIPY U3yueHUH XUMUH B 8 Kracce OCyLecTB/seTcsl yepe3
MCII0/Tb30BaHMe KaK OOIMX ecTeCTBeHHO-HAYYHBIX MIOHATHH, TaK U MOHATHH, SIB/ISIOIIMXCS CUCTEMHBIMU /151
OTJe/IbHBIX MPeIMETOB eCTeCTBEHHO-Hay4YHOr 0 [IUK/IA.

OO0r111e ecTeCTBeHHO-HayUHbIe TIOHSATHS: HAyUHbIN (aKT, TUIIOTe3a, TeOPUs, 3aKOH, aHa/TU3, CUHTe3,
K/1accubUKalLys, IepUuoUYHOCTD, Hab/IrojeHe, SKCITIEPUMEHT, MO/le/TMpOBaHKe, U3MepeHne, MOZIeb,
sIBJICHHe.

du3nKa: MaTepusi, aTOM, 3JIEKTPOH, TIPOTOH, HEUTPOH, UOH, HYK/IW/, U30TOTIbI, PaZIMOAKTUBHOCTb,
MOJIEKYJIa, 37IEKTPUUECKHUH 3apsifi, BeIIeCTBO, Teslo, 00bEM, arperaTHoe COCTOSIHUE BellleCTBa, ras,
¢bu3nuecKre BeJTMUMHbBI, eAMHULIBI U3MepeHHs, KOCMOC, TUIaHeThl, 3Bé371b1, CoJTHIIe.

buonorus: ¢porocuHTes, apixaHue, 6uocdepa.

I'eorpadusi: atmocdepa, ruapochepa, MUHepasIbl, TOPHbIe TIOPO/bI, M0Jie3HbIe UCKOTIaeMble, TOTITUBO,
BO/IHbIE PECYPCHI.

9 KV/IACC

BemjecTBo 1 XUMHUeCKas peaKIjus

[Tepuoanueckuii 3akoH. [Tepuoanueckasi cuctema XxuMmuueckux 3eMeHToB 1. I. MeHgeneeBa. CTpoeHue
aTOMOB. 3aKOHOMEPHOCTU B U3MEHEeHWH CBOMCTB XMMUUECKUX 3/IeMEHTOB MepPBbIX TPEX MepPU0/I0B, Kajus,
KaJIbL[Usl M UX COeJUHEHU B COOTBETCTBHH C MOJI0)KEHUEM 3/1eMeHTOB B [leproanueckoit cucreme 1
CTPOEHUEeM UX aTOMOB.

CTpoeHue BellleCTBa: BU/[bl XUMHUYECKOM CBSI3U. TUIbI KPHUCTA/UTMYECKUX PelLIETOK, 3aBUCHUMOCTh CBOMCTB
Bell|eCTBa OT TUIA KPUCTA/I/IMUECKON PelETKU U BU/la XMMUUECKOM CBSI3U.

Knaccudukaiusi 1 HOMeHK/IaTypa HeopraHuyeCkKUx BellecTB (MeXXJyHapo/Hasi U TPUBUA/IbHas).
XuMryeckue CBOMCTBA BeleCTB, OTHOCSIIUXCS K Pa3/IMUHbIM K/laccaM HeOpPraHW4yeCKuX Coe/lMHeHUH,
reHeTHUeCKasi CBsi3b HeOpraHMYeCckux BellecTB.

Knaccudukarys XuMruuecKrx peakLyi 10 pa3/IMuHbIM MPU3HaKaM (0 YMC/ly U COCTaBY yuacCTBYHOIIUX B
peakLyy BellecTB, 10 TeryioBoMy 3¢ GdeKTy, 1o U3MeHEeHHIO CTeleHel OKUC/IeHUs] XUMUUeCKUX 3/1eMeHTOB,
1o 06paTUMOCTH, TI0 YUaCTHUIO KaTaau3aTopa). DK30- U SHAOTepMHUUeCKHe peakijiu, TepMOXUMUUYECKHe
ypaBHeHUsl.

[ToHsITHE 0 CKOPOCTH XUMUYeCKOW peakiyu. [ToHATHe 06 00paTUMBIX U HEOOPAaTUMBIX XUMHUECKIX
peakuysix. [ToHATHE 0 TOMOTeHHBIX U TreTepOoreHHbIX peakysx. [IoHATHe 0 XMMHUYeCKOM paBHOBECHH.
@akTophl, BAUAIOLME Ha CKOPOCTh XMMUUECKOW peakLvy U M0JI0’KeHUe XMMUYeCKOr0 paBHOBeCHSI.

OKUC/TUTeTbHO-BOCCTaHOBUTE/IbHBIE PeaKL[H, 1eKTPOHHbIN OanaHC OKUCUTeTbHO-BOCCTAaHOBUTETbHOM
peakiuu. CocTaB/jieHre ypaBHeHUH OKUC/IUTeIbHO-BOCCTAHOBUTEIBHBIX PeakLiMi C UCI0/Ib30BaHUeM MeTo/ia
3JIEKTPOHHOTO OasaHca.

Teopust 3/1eKTPOMTUUECKOMN AUCCOLMALINA. D/IEKTPOIUTHI U He- 3/1eKTPOUTHI. KaTMOHBI, aHUOHBI.
MexaHn3M JuccoLyaliu BellecTB C pa3IMyHbIMU BUJAMU XUMUYeCKOH CBs3U. CTereHb AUCCOLMALUH.
CwibHble U c1abble 371eKTPOUTHI.

Peakuyi HOHHOTO 0OMeHa. Y CJIOBUSI MPOTEeKaHUs peaKLyii IOHHOTO 0OMeHa, TIO/THbIe ¥ COKpAL[EéHHbIe
VOHHBIe ypaBHeHUs peaklyii. CBOMCTBA KWUCJIOT, OCHOBAHHWH U COMel B CBeTe TIpe/iCTaBIeHui 00
3/IeKTPOJIMTUUECKOW auccormanu. KauecTBeHHble peakljuu Ha MOHBL. [IoHsATHe O rypon3e cosei.

XVMUUECKUM SKCTIePUMEHT: 03HAaKOMJIeHHE C MOJe/ISIMU KPUCTA//TMYECKUX PELETOK HeOpraHWuYeCKUX
Bell[eCTB — MeTasVIOB ¥ HeMeTasuioB (rpaduTa 1 anMasa), CI0KHBIX Bell[eCTB (X/I0pyua HaTpus);
HCCie/JoBaHWe 3aBUCMMOCTH CKOPOCTU XMMHUECKON peakiuu OT BO3/eHCTBUS Pa3/IMUHBIX ()aKTOPOB,;
YCCe[J0BaHe 3/1eKTPONPOBOJHOCTH paCTBOPOB BeILleCTB, NpoLjecca JUCCOLMaly KUC/IOT, 1e/louei U cosen
(BO3MOXXKHO MCIT0/Tb30BaHKe BUIeOMAaTepHrasioB); MpOBeJeHre OMNbITOB, UIFOCTPUPYIOIIUX MPHU3HAKU
MIpOTeKaHUsl peakLMii HOHHOTO oOMeHa (0Opa3oBaHUe 0cafika, Bbljle/ieHre ra3a, 0Opa3oBaHKe BO/IbI); OTbITOB,



WJITFOCTPUPYIOIIMX NTPUMepPbl OKUCIUTeIbHO-BOCCTAHOBUTE/IBHBIX pPeakLuil (TopeHre, peakLiiy pa3/ioKeHus,
coeZIMHeHMs); paclio3HaBaHHe HeOpraHWYeCcKUX BellleCTB C TOMOILLbI0 KaueCTBEHHbIX peakliii Ha MOHBI;
pellieHre SKCIeprMeHTalbHbIX 3a/ay.

HemeTannbl 1 UxX coeJuHeHUuA

OO6rmias xapakTeprcTHKa rajoreHoB. OcOO€HHOCTH CTPOEHUsI aTOMOB, XapaKTepHbIe CTeleH! OKUCIeHHs..
CrtpoeHue 1 (pu3nyeckKre CBOKMCTBa MPOCTHIX BEILleCTB — rajoreHoB. XMMHUYeCcKue CBOKWCTBA Ha IpUMepe
xJiopa (B3aMMO/IeliCTBHE C MeTa/lllaM{, HeMeTa/lJlaMy, 11jesiouamMu). Xy10poBoZopos. ConsHas KUC/IoTa,
XUMHUUEeCKHe CBOMCTBA, M0JyYeHre, MpruMeHeHue. [lelicTBre X/0pa U XJIOPOBO/IOPO/a Ha OPraHu3M
yesioBeKa. BakHelilve XJI0py/ibl M UX HaXOX/eHWe B TIPUPO/Je.

OO611ast xapakTepucTUKa 371eMeHToB VIA-rpyrirnbel. Oco6eHHOCTH CTPOeHUsT aTOMOB, XapaKTepHble CTerleH!
OKHUCJIeHUSI.

CrpoeHue U U3MUecKre CBOMCTBA MPOCTHIX BelleCTB — KUCI0PO/a U cepbl. AJIJIOTPOIHbIE MOAU(PUKALIIU
KHUCJI0pO/ia U cepbl. XMMHYeCcKue CBoMcTBa cepbl. CepoBOIOpO/, CTpOeHUe, (pru3nuecKre U XUMUUYeCKre
cBoiicTBa. OKCH/IbI Cepbl Kak Mpe/iCTaBUTeIN KUC/IOTHBIX OKCH/0B. CepHasi KUC/I0Ta, pU3nyeckue u
XUMHYeCcKre CBOUCTBa (0OIIMe Kak MpeCcTaBUTesIs Kjlacca KUCIOT U crieliudbuueckre). XuMHUUecKue
peaKLIvy, JieXKallrie B 0CHOBe TTPOMBIIIIEHHOTO CII0co0a TostyueHust cepHoW KUCIOThI. [Ipumenenne. Conu
CepHOU KUCJ/IOThI, KaueCTBeHHasl peakiusi Ha Cy/b(aT-uoH. HaxoxeHue cepbl U eé coelMHeHUI B IPHUPO/e.

XUMHUeCKoe 3arpsi3HeHHe OKpY>Karolliel cpeJibl COeJUHEHUsIMU Cepbl (KUC/I0THbIE 0XKH, 3arpsi3HeHue
BO3/lyXa U BOJOEMOB), CIIOCOOBI €ro MpeAoTBpalLeHusl.

OO6riasi xapakKTepyCTHKa 371eMeHTOB V A-rpyrmbl. OCOOeHHOCTH CTPOEHUsT aTOMOB, XapaKTepHbIe CTeTIeH!
OKHCJIEeHHSI.

A30T, pacnipocTpaHeHue B IpUpoJe, pusnyeckre U XMMUUecKre cBoicTBa. KpyroBopoT a3oTa B mpupo/e.
AMMMaK, ero pusnueckre U XMMA4YeCcKre CBOWCTBA, Mo/lyueHre U ripuMeHeHue. Coyv aMMOHMS, UX
(busnyeckre 1 XMMUUECKHe CBOMCTBa, MpuMeHeHue. KauecTBeHHas peakijysi HA MOHbl aMMOHMS. A30THast
KHWCJIOTa, eé rosiyyeHue, (u3nueckre U XMMUUeCKre CBOMCTBA (00II1e Kak MpeCcTaBUTes Kjacca KUCIOT U
crierduyeckue). Mcrnonp3oBaHre HUTPATOB U COJIel aMMOHKS B KaUeCTBe MUHEPA/IbHBIX YA00peHu.

XuUMHYecKoe 3arpsi3HeHHe OKpYsKarolljel cpe/ibl COeIMHEHNSIMU a30Ta (KUC/IOTHBIE 10KAH, 3arpsisHeHNe
BO3/lyXa, MTOYBbI U BOZOEMOB).

docdop, annorpornHbie MoauduKaiyu dhocdopa, pusnueckre U XUMUUeCKre CBOMCTBa. OKCU[,
¢docopa(V) u pocdopHas KucoTa, prsnyeckre 1 XMMUUECKHe CBOMCTBA, NoaydyeHue. Vcrob30BaHye
¢docdaToB B KauecTBe MUHEPAIbHBIX Y00peHHH.

OO6r1ast xapakTepucTHKa 31eMeHToB [V A-rpyrirbl. Oco6eHHOCTH CTPOeHUsI aTOMOB, XapaKTepHble CTerleH!
OKHCJ/IEeHHSI.

Yrnepog, annoTporiHble MOAU(UKALIMKM, paclipocTpaHeHue B IIpUpo/e, (r3nyeckrie U XUMUUeCcKue
cBoticTBa. Afcopbius. KpyroBopot yriepoga B ripupojie. OKCHZBI yIiieposia, Ux pusnueckye U XUMA4yecKue
CBOWCTBA, [IeMCTBHE Ha )KUBbIe OPraHU3MBI, TIOTyUeHre ¥ IpUMeHeHre. DKOJI0THUecKue rmpobieMsl,
cBsizaHHbIe C OKcuioM yraepoga(IV); runoTesa rinobanbHOro MoTerieHys: KMMara; apHUKOBBIN 3G ¢exT.
YrosbHasi KUC/I0Ta U eé Coy, UX (U3nUecKue U XMMHUYecKre CBOWCTBA, M0J/IyueHe U IPUMeHeHHe.
KauecTBeHHast peakijyist Ha KapOoHaT-MOHBI. VIcnonb3oBaHre KapOOHATOB B OBITY, MeAULIMHE,
MPOMBILLJIEHHOCTH U Ce/TbCKOM XO35IHCTBeE.

[TepBoHauanbHbIe TOHATHS 00 OpraHUYecKUX BelljecTBaxX KakK O CoeIMHeHUsIX yryepoa (MeTaH, 3TaH,
STUJIEH, alleTWIeH, 3TaHo/, TJIMLIePUH, YKCYCHast KUCIoTa). MIX coctaB ¥ xuMuyeckoe ctpoeHue. IToHsTHe 0
O10JIOrMYeCKY Ba)KHBIX BEIL[eCTBAX: XKUPAx, Oe/Kax, yrieBojjax — U UX POJY B )KU3HU YesloBeKa.
MartepuanbHOe eIMHCTBO OPraHNYeCKUX ¥ HeOpraHW4yeCKux CoeIMHeHUH.

KpemHuii, ero ¢usnyeckre 1 XMMUUYeCKre CBOMCTBA, MoyuyeHre U puMeHeHre. CoeZlMHeHUs] KDeMHMUS B
nipupoze. Ob1me npescTaBaeHus 06 okcuze kpeMuusi(IV) 1 KpeMHUeBOM Kuciote. CUIMKATBI, KX



WCII0/Ib30BaHKe B OBbITY, MeJJULIHe, TIPOMBILIIEHHOCTH. Ba)kHeliie cTpouTeIbHbIe MaTeprasibl: KepaMHKa,
CTeKJI0, LieMeHT, 6eToH, kesie300eToH. [1po6sieMbl 6e30MacHOTO UCIOb30BaHUsI CTPOUTETbHBIX MaTepHaaoB
B TIOBCEJTHEBHOM >KU3HHU.

XUMHUUECKUH IKCIIePUMEHT: U3yueHre 00pa3Ij0B HeOPraHMUeCKUX BeITeCTB, CBOMCTB COJISTHOW KHUC/IOTHI;
TIPOBe/IeHHe KaueCTBeHHBIX PeaKI[|uil Ha X/I0PU/I-UOHBI ¥ HAaOJTI0/ieHre TIPU3HAKOB UX MPOTeKaHMUsI; OTbITHI,
oTpakarorye Gpu3nUecKrie ¥ XMMUYeCKre CBOMCTBA ra/ioTeHOB U UX COeIMHEHUM (BO3MOYKHO MCIT0/Ib30BaHHe
BH/IeOMaTepHasIoB); 03HaKOMJIeHHe ¢ 00pa3iiaMu XJI0pHU/0B (TajloreHrIOB); 03HaKOMJIeHHe C oOpa3liaMu
Cephl U eé coeJMHEeHUSIMU (BO3MOYKHO MCIIO/Ib30BaHUe BUjeOMaTepHasioB); Hab/roieH e rmporjecca
o0yrMBaHUs caxapa Io/i JeHCTBHUeM KOHLIEHTPUPOBAHHON CePHOM KHUC/IOThI; U3yUeHe XMMUUeCKHUX CBOWMCTB
pa3baByIeHHOM CepHOU KUC/IOThI, IIPOBe/leHre KaueCTBeHHOMN peaki[iH Ha Cy/b(aT-uoH U
HabJ/roieHre MpU3HaKa eé IPOTeKaHusl; 03HaKoMJIeHHe C (HM3UYeCKUMHU CBOMCTBaMU a30Ta, dpocdopa u ux
coeMHEHWH (BO3MOXKHO MCITIO/Tb30BaHUe BHIeOMaTepHaioB), 00pa3iaMu a30THBIX U PoCchHOPHBIX
yno0OpeHuii; monydeHue, cobupaHue, pacrio3HaBaHKe U M3yueHue CBOMCTB aMMHaKa; IpoBe/ieHre
KaueCTBEeHHBIX peakivii Ha MIOH aMMOHHUS U (pocdaT-uoH U u3ydeHre MPU3HAKOB UX MPOTeKaHMUs,
B3aMMO/IeMCTBUe KOHLIEHTPUPOBAHHOMN a30THOMN KHUC/IOThI C MeZibio (BO3MOYKHO HCIIO/Tb30BaHHe
BH/leOMaTepUasIoB); U3yueHre Mo/iesiell KpUCTa/NIMUeCcKUX PeIleéTok aimasa, rpaduTa, dysiiepeHa;
03HAKOMJIEHHE C TIPOLIECCOM aiCOPOI[MM PAaCTBOPEHHBIX BEIIIECTB aKTUBUPOBAHHBIM YT/IEM U YCTPOWCTBOM
MPOTUBOTa3a; MoJiyueHue, cobrpaHue, pacrio3HaBaHUe U M3yueHKe CBOMCTB YIJIEKHUC/IOTO ra3a; rpoBe/jeHue
KaueCTBEHHBIX PeaKIUi Ha KapOOHAT- U CUTMKAT-UOHBI U M3yUYeHre TIPU3HAKOB MX MPOTEKaHUS;
03HaKOMJIeHHE C MPOAYKIHel CU/TUKaTHOM IMPOMBIIIJIEHHOCTH; pellieHHe 3KCTIiepUMeHTa/IbHBIX 3a/jad 110 TeMe
«BakHetliie HeMeTalTbl ¥ UX COeTUHEHUSI».

MeTa/ibl 1 UX coeauHeHudA

OO0r111ast XxapaKTepUCTUKA XUMUUYECKHUX 3JIEMEHTOB — METa/UIOB Ha OCHOBAHUM WX TIOJIOXKEHUS B
[Tepuoguueckol cucTeMe XMMUYeCKUX 3yieMeHTOB []. V1. MeHpeneeBa v cTpoeHusi aTOMOB. CTpoeHue
MeTa/IoB. MeTasiinueckasi CBS3b U MeTajyIduecKasi KpUCTa/yinyeckas peléTka. DJIeKTPOXUMUUEeCKUN psif
HanpsDKeHUH MeTasuioB. OU3NUECKHe U XMMHUUECKHe CBOWCTBa MeTaioB. OOIue criocoObl TOTyYeHu st
MeTasyioB. [ToHATHE 0 KOPPO3UM METalJIOB, OCHOBHBIE CTIOCOOBI 3alUThI MX OT KOppo3uH. CIiiaBsl (CTaslb,
UyT'yH, AIOPaJIOMUHKHN, OPOH3a) 1 UX TTPUMeHeHHe B ObITY U TIPOMBIILIZIEHHOCTH.

[[TesiouHble MeTasuIbL: TIO/IOXKeHWe B [Tepuoanuecko cucteMe XUMHUYeCKUX 3eMeHTOB /1. 1. MeHzeneeBa;
CTPOeHMe WX aTOMOB; HaXOK/JjeHue B npupoze. Pusnueckre 1 XMMUYeCcKre CBOMCTBA (Ha puMepe HaTpusi U
Kasmusi). OKCUIbI ¥ TUAPOKCU/IbI HAaTPUs U Kanusl. [IpriMeHeHre 111eJI0UHBbIX METa/IZIOB U UX COeJMHEHU.

[[TesiouHO3eMeTbHBIE MeTaslIbl MarHWM M KaJibLMi: 1osioykeHre B [leproanueckoil cUCTeMe XUMUUeCKUX
snemeHTOB [I. VI. MeHzienleeBa; CTpoeHUe X aTOMOB; HaXOXK/eHue B npupo/e. Pusnueckre U XMuMUJecKue
CBOMCTBA MarHusi U Kanibliys. BaxkHelivie coeguHeHus1 KaibLiusi (OKCUJ, TUAPOKCU/], COJn). JKECTKOCTh
BO/IbI U CTIOCOOBI €€ yCTpaHeHHsl.

AnmromunMiL: TIosioKeHWe B [Tepuorueckor cucteMe xuMudeckux 3y1eMeHToB [, VI. MeHzeneeBa;
CTpOeHMe aToMa; HaxosKJeHue B rpupofe. @usnyeckue U XMMUUeCKUe CBONCTBa a/ltoMuHusA. AMGOTepHbIe
CBOWCTBA OKCH/A U TU/IPOKCHU/IA alTFOMUHMUSI.

’Kene3o: nonoxxenue B [Teproanueckoii cucteMe XMMU4YeCcKux syemeHToB [1. V. MeHzeneeBa; cTpoeHre
aToMa; HaxoX/ieHue B ripupoze. Ou3nueckue U XUMUYeCKHe CBOMCTBA Keste3a. OKCHU/IbI, TUAPOKCH/IBI U COTU
»kene3a(Il) u xene3a(Ill), ux cocras, CBOICTBA U MOJ/IyUeHHe.

XUMHUUECKUH FKCIIePUMEHT: 03HaKOMJ/IeHHe ¢ 00pa3ljaMyu MeTaJIIOB M CIJIaBOB, UX (PU3HMUECKUMU
CBOWCTBaMMU; U3yueHHe pe3yJIbTaTOB KOPPO3UM MeTa/lIoB (BO3MOXKHO MCIO/Ib30BaHUE BU/leOMaTeprasoB),
0co0eHHOCTel B3aUMO/IeHCTBHYS OKCH/IA Ka/TbLUsl M HATPHSI C BOZAOM (BO3MOKHO MCITO/Tb30BaHUe
BH/leOMaTepUasIoB); UCCIel0BaHe CBOWCTB >KECTKOW BO/IbI; TIPOLiecca TOpeHus »Keye3a B KUC/I0po/ie
(BO3MO>XKHO MCIO/Ib30BaHKeE BU/leOMaTepyaoB); MPU3HAKOB MPOTeKaH!sl KaUueCTBeHHbBIX peaklvii Ha MOHbI



(MarHusi, KanbLysl, amFOMUHNS, IIMHKaA, xkene3a(Il) u xxene3a(III), mequ(11)); HabmromeHMe U OMTHCAHHE
TMPOLIeCCOB OKpaIllMBaHUSI MJlaMeH! MOHAMU HaTpUsl, Ka/lvs U Kablus (BO3MOXXHO MCTIOIb30BaHUe
BH/IeOMaTePHasIOB); UCC/IeIOBaHUe aM(OTEPHBIX CBOMCTB I'MIPOKCH/IA aTFOMUHUS ¥ THIPOKCH/IA 1[UHKaA;
pellieHHe SKCTeprMeHTa/IbHBIX 3a/jau 10 TeMe «BakHelllie MeTaslibl ¥ UX COeJUHEHUSI».

XH¥MHA ¥ OKpyXKamwlias cpeaa

HoBble MaTepuanbl ¥ TeXHOJIOTHU. BelllecTBa ¥ MaTepurasbl B TIOBCeJHEBHOM »KM3HU yesioBeKa. XUMUS U
30poBbe. be3oracHoe UCI0/Ib30BaHKe BeIeCTB M XUMUUECKUX peakluil B ObITy. [1epBast oMol mpu
XUMHUYECKHX 0’KOraxX U OTpaBjieHHUssX. OCHOBBI 5K0JIOTMUECKOW FPAMOTHOCTH. XMMHUYECKOe 3arpsi3HeHHe
OKpY’Karollen cpefibl (TpefesibHas fonyctumas KoHueHTpanus Belects — [1/1K). Posb xumum B peleHun
9KOJIOTUYeCKUX TIPoOsieMm.

[Tpupo/HBIe NCTOUHUKH YTIEBOIOPOZOB (YT0Jib, IPUPO/IHBIN ra3, HeTh), POAYKThI UX TIepepabOTKH, UX
poJib B OBITY ¥ IPOMBILIIEHHOCTH.

XUMHYeCKUI SKCTIepUMeHT: u3ydyeHue 00pasiioB MaTepuasnoB (CTEK/IO, CII/IaBbl METaIOB, I0JIMMePHbIe
MaTepuarbl).

ME)KHPE}I[METHBIE CBA3H

Peanmaum{ MEXXIIpeaAMETHBIX cBs13ei IMpH U3y4yeHUH XMHUU B 9 knacce OCYyILIEeCTB/IAETCA Uepes3
HCII0/Ib30BdHHE KdK 06H_]I/IX €CTeCTBEHHO-HAYUHBbIX HOHHTHﬁ, TaK U HOHHTHﬁ, SABJIAIOIINXCA CUCTEMHBIMU /14
OTJE/JIbHBIX TMPpeAMETOB €CTeCTBEHHO-HAYYHOI'0 LIKUKJIA. Peanmaum[ MEXXIIpeAMETHBIX cBsI3el Mpy N3y4yeHnun
XUMMU B 9 Kacce OCYLIECTBJ/IAETCA Uepe3 MCII0/Ib30BdHHE KdK 06HJI/IX €CTeCTBEHHO-HAYYHbIX HOHHTHﬁ, TaK U
HOHHTHﬁ, SBJIAOMUXCSA CUCTEMHBIMHU /14 OTAE/IbHBIX TNPpEeAMETOB €CTeCTBEHHO-HAYYHOI'O LIUKJIA.

OO11re ecTeCTBEHHO-HAayUHble TTOHSATHS: Hay4YHbIN (akKT, TUTIOTe3a, 3aKOH, TeOpHsl, aHa/Iu3, CUHTE3,
K/accupuKaLys, NepuorIHOCTb, HabmojeHre, SKCIIepUMeHT, MO/leNIipoBaHye, H3MepeHre, MO/ielb,
siB/IeHUe, TApHUKOBBIN 3((eKT, TeXHO/IOTHs], MaTepualbl.

dusuKa: MaTepusi, aTOM, 3/IeKTPOH, IPOTOH, HEUTPOH, MOH, HYK/IW/], U30TOMbI, Pa/[UOAKTUBHOCTD,
MOJIeKy1a, 37eKTpUUYeCcKuii 3apsi/i, MPOBOJAHUKH, MOTYyTPOBOJAHUKHU, ANSIEKTPUKH, (POTO3/IEMEHT, BeIeCTBO,
Tesio, 00BEM, arperaTHOe COCTOSTHUE BeIIleCTBa, ra3, pacTBOpP, PACTBOPUMOCTb, KPUCTa//THUeCKas PeIIeTKa,
CIUIaBbl, (U3MUeCKUe BeJIMUUHBI, eJUHULIbI U3MepeHUsi, KOCMUUYeCKoe MPOCTPAHCTBO, T/IaHeThI, 3BE3/IbI,
ConHige.

buonorus: poTocunTe3, AbIXaHUe, OMocdepa, IKoCcUCcTeMa, MUHepasibHbIe y100peHus, MUKPO3/IeMeHTHI,
MakKpO3/IeMeHTbl, TTUTaTe/IbHbIe BelllecTBa.

I'eorpadusi: atmocdepa, ruapocdepa, MUHepasbl, TOPHbIE TIOPO/bl, TI0JIe3HbIE UCKOTaeMble, TOTLJIMBO,
BO/JHbIE PeCypChl.



IVIAHUPYEMBIE OBPA3OBATEJ/IBHBIE PE3YJ/IbTATBI

W3yueHue xuMuu B 8-9 Kjacce Harpa/ieHO Ha JIOCTH)KeHHe 00yJaroIMUCs TMYHOCTHBIX,
MeTarnpe/IMeTHBIX U TIPeIMETHBIX Pe3y/IbTaTOB OCBOEHUsI yueOHOTO rpeJMeTa.

JINMHHOCTHBIE PE3YJ/IbTATDBI

JIMUHOCTHBIE pe3y/bTaThbl OCBOEHUS MPOrPaMMbl OCHOBHOT'O 0011]ero 00pa30BaHuUsI IOCTUTAIOTCS B XO7Ie
o0yueHHst XMWY B eJUHCTBE yueOHOW 1 BOCITUTATEIbHOM JesTe/lbHOCTH OpraHu3aliii B COOTBETCTBHU C
TPaJULIMOHHBIMUA POCCUMCKHUMU COL[MOKY/IbTYPHBIMU U 1yXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMU, TPUHSATHIMHU
B 00I1leCTBe MpaBU/aMU U HOPMaMH TIOBe/IeHHsI ¥ CIIOCOOCTBYIOT IPOL{eccaM CaMOTIO3HaHUsI, CaMOPa3BUTHUS
Y CoL[a/IM3au 00yyaroImxcs.

JINUHOCTHBIE pe3y/bTaThl OTPa)KarT CHOPMHUPOBAHHOCTb, B TOM UHMCJIe B YaCTHU:

ITaTpHOTHYECKOr0 BOCITUTAHUS

1) LIEeHHOCTHOT'O OTHOILIEHHS K OTeUeCTBEHHOMY KyJIbTyPHOMY, UCTOPUUECKOMY U HAyUHOMY Hac/le[juio,
TIOHMMaHWs 3HaueHHs XUMUYeCKON HayKH B )KU3HU COBPEMEHHOTO 0011[eCTBa, CTIOCOOHOCTH BJIa/IeTh
JIoCTOBepHOI nH(opMaljiel 0 repeJjoBbIX JOCTWKEHUSIX U OTKPBITUSIX MUPOBOM U OTeUeCTBeHHOU XUMUH,
3aMHTEPEeCOBAHHOCTH B HAayUYHBIX 3HAHUSIX 00 YCTPOMCTBE MHpa U 00IIeCTBa;

I'pakaHCKOro BOCIIMTaHUSA

2) ripeiCTaB/IeHUsI O COL[MaIbHbIX HOPMax Y NpaBU/IaX MeK/TMYHOCTHBIX OTHOIIIEHUN B KOJ/IEKTUBE,
KOMMYHHUKaTUBHOW KOMITETEHTHOCTH B 00IIIeCTBEHHO IT0/Ie3HOM, yueOHO-MCC/IeZloBaTeTbCKOM, TBOPUECKOU U
JIPYTHX BUJAX JIeATeIbHOCTH; TOTOBHOCTH K pa3HOOOpa3HOU COBMECTHOM /IesITe/IbHOCTH TPH BBITIOJTHEHUH
yueOHBIX, [TO3HABaTe/TbHBIX 3a/]au, BHIOJTHEHUH XUMUUECKHX SKCIIEPUMEHTOB, CO3IaHUU YUeOHBIX POEKTOB,
CTpeM/IeHUsI K B3aMOTIOHMMaHHIO 1 B3aMOTIOMOIIIY B TIpoLiecce 3TOi yueOHOM esATeTbHOCTH; TOTOBHOCTH
OLIeHMBAaTh CBOE MOBeJieHUe U MOCTYIKKA CBOMX TOBAPHILel C MO3ULMM HPaBCTBEHHBIX U MPAaBOBBIX HOPM C
Y46TOM OCO3HaHUSI MOC/eICTBUM MOCTYIIKOB;

IleHHOCTH HAyYHOr0 NIO3HAHHUA

3) MMPOBO33peHYeCKUX Ipe/iCTaBIeHNH O BellleCTBe U XMMUYeCKOW peakLji, COOTBETCTBYHOLIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M COCTaBJISIFOLLMX OCHOBY [J1s TIOHUMAaHUs CYLTHOCTU HayYHOH
KapTUHBI MUPA; TIpe/[CTaBIeHui 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS TIPUPO/IbI, B3aMMOCBSI35IX
yesioBeKa C MPUPOAHOW CpeZior, O PO XMMHUU B MO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTe/IbHBIX MOTHBOB, HarlpaB/IeHHBIX Ha ITO/TyYeHHe HOBBIX 3HAHUH 110 XUMUH, HeOOXO0AUMBIX /IS
00BsicHeHHUsT HabO/TF0ZIaeMbIX TTPOLIECCOB M SIBJIEHUH;

5) no3HaBaTebHOM, MHGOPMAL[MOHHOM U UNTATeNTbCKOM KY/IbTYphl, B TOM UHC/ie HAaBLIKOB
CaMOCTOSITe/IbHOM paboThl € yueOHBIMHU TEKCTaMH, CTIPABOYHOM JIUTEPATyPOH, JOCTYIHbIMUA TEXHUUeCKUMU
cpeACcTBaMU UH(OPMaL[MOHHBIX TeXHOJIOTHH;

6) uHTepeca K 00yUeHHI0 1 TI03HAHUIO, JTF0003HATETbHOCTH, TOTOBHOCTH M CITOCOOHOCTH K
camo06pa3oBaHMUIO, TIPOEKTHOM 1 MCC/Ie0BaTeNbCKON AeATeIbHOCTH, K 0CO3HAHHOMY BbIOODY
HarpaB/IeHHOCTH 1 YPOBHs 00yueHus B JjabHelIIeM;

@®opmMuUpoOBaHNsA KY/JIbTYPHI 3/[0POBbA

7) 0CO3HaHUsI LIeHHOCTH ’KW3HHU, OTBETCTBEHHOT'O OTHOIIIEHHS] K CBOeMY 3/]0POBbIO, yCTAHOBKU Ha
3/10POBbIM 00pa3 KU3HU, OCO3HAHUS MTOC/Ie/ICTBUI U HETIPUSITUSI BPe/IHBIX MPUBBIUEK (yroTpebieHus
aJIKOT0J1s1, HAPKOTHUKOB, KypeHus1), HeoOX0AUMOCTH CoOJIr0ieHUs TIpaBU/ 6€301acHOCTH MPU 0bpalljeHU! ¢
XUMHAYeCKUMH BellleCTBaMU B ObITY U peaibHOM >KH3HH;

Tpy/aoBOro BoCnUTaHUA
8) uHTepeca K MpakTUYeCKOMY HM3y4YeHHI0 MpoQeccuii U TpyAa pas/IMuHOro po/ia, yBakeHue K TpyAy U



pe3yJibTaTaM TPY/IOBOH [iesITe/IbHOCTH, B TOM UKC/Ie Ha OCHOBE PUMEHEHUs MPeIMEeTHbIX 3HAHUH 110 XUMHH,
0CO3HAHHOTO BbIOOpA MHAWBHU/Ya/IbHOW TPAEKTOPHH MPO/I0/DKEHHsT 00pa30BaHUs C YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMUH, O0IT|eCTBEHHBIX MHTEPECOB U MOTPEOHOCTEH; YCIeIHOH
npodheCCUOHATLHOM /IeATeTbHOCTH M Pa3BUTUSL HEOOXOIUMBIX YMEHUI; TOTOBHOCTh a/IalITUPOBATLCS B
nipodeCcCOHANBHOM Cpefie;

IK0J/IOTHUEeCKOT0 BOCITUTAHUA

9) 3KOJIOTMUECKH 11e/1IeCO00pa3HOr0 OTHOIIIEHUS K MPUPO/Ie KaK UCTOUHUKY YKU3HHU Ha 3eMJie, OCHOBE eé
CYII[eCTBOBaHMSI, IOHUMAaHUsI 1IEHHOCTH 3/I0POBOTO U 6e30macHoro obpasa >Ku3HHU, OTBETCTBEHHOTO
OTHOIIIeHUsI K COOCTBEHHOMY (hM3UUeCKOMY U TICUXUYeCKOMY 3/J0POBbIO, 0CO3HAHUS LIeHHOCTU COOJTIO/IeHHST
npaBu/ 6e30MacHOro TOBe/IeHKst TTpU paboTe C BelleCTBaMM, a TAKXKe B CUTYalLUSX, YTPOXKAIOIIUX 3ZI0POBbIO
1 JKU3HU JTIO/Iel;

10) criocoGHOCTY TIPUMEHSITh 3HaHUS, TT0/TyUaeMble IPU U3YUeHUW XUMUH, [IJIs1 pellieHus 3a/1a4, CBSI3aHHbBIX
C OKpY>Katolllel IPUPOJHOU Cpe/ioi, MOBBIILIEHUSI YPOBHS 3KOJIOTHUYeCKON KY/IbTYPbl, 0CO3HAHUS
17100a/IbHOTO XapakTepa 3K0JIOTHUeCKUX MTpo0ieM U TyTell UX pellieHus TTI0OCPeICTBOM MeTOJ0B XuMuu; 11)
9K0JIOTUYECKOTO MBIII/IeHUs, YMEeHUs] DYKOBO/ICTBOBATLCSl MM B I03HaBaTeIbHOW, KOMMYHUKATUBHON U
COLIManbHOM TNIPaKTHKe.

METAIIPEIMETHBIE PE3YJ/IbTATBI

B cocraBe MeTanpeIMeTHBIX pe3y/IbTaTOB BbIZIEJISIFOT 3HAUMMBbIe /17151 (POPMUPOBaHUSI MUPOBO33peHHs
o011leHayyHble MOHATHUS (3aKOH, Teopusi, MPUHLIUII, TUTIOTe3a, (paKT, crucTema, MpoLecc, SKCIIePUMEeHT U Ap.),
KOTODbIe UCIIOJb3yHOTCSI B eCTeCTBeHHO-HayUHbIX YUeOHbIX IpejMeTax 1 MO3BOJISIFOT Ha OCHOBe 3HaHUMN U3
3TUX NpeMeTOB (POPMUPOBATH Mpe/CTaBIeHUEe O 1|eIOCTHOM HayYHOM KapTUHE MUpPa, U YHUBepCalbHble
yueOHbIe JeiicTBUS (TT03HaBaTeIbHbIe, KOMMYHUKATUBHbIE, PEery/ISITUBHbIE), KOTOpbie 00eCIeunBarT
(hopMHpOBaHKEe TOTOBHOCTH K CaMOCTOSITe/TbHOMY TJIaHMPOBAHHIO U OCYIIECTBIEHUIO yueOHOM
JlesiTeIbHOCTU.

METaHpe,E[METHbIe pe3y/1bTaTbl OCBOEHUA 06pa30BaTEHbHOﬁ MpOrpaMMaI 110 XUMHUH OTPa’>KdlOT OBJIaZleHHUe
YHUBE€PCa/JIbHBIMH MMO3HABATE/IbBHBIMHU AEﬁCTBHHMH, B TOM 4uc/ie:

ba3oBbIMH 10rHUYeCKUMH AelICTBUSIMH

1) ymMeHMeM UCII0/1b30BaTh NMPUEMBI JIOTUUECKOT0 MBILLIEHHNS] TP OCBOEHWU 3HAHWW: PaCKpbIBaTb CMbIC/I
XUMUUECKUX TIOHATUH (BBIJE/ATh UX XapaKTepHble PU3HaKW, yCTaHABIMBaTh B3aMMOCBSI3b C JPYTUMU
TIOHATHSIMH ), UCIT0J/Ib30BaTh MOHSATHUS /151 00bSCHEHUS OT/Ie/IbHBIX (PAKTOB U sSIBJIEHHI; BEIOUPATh OCHOBAHUS
Y KpUTepUU [1J1s1 KaCCU(PUKALUM XMMHUYeCKUX BelleCTB U XUMUUeCKUX Peakiivii; yCTaHaBIUBaTh MPUUMHHO-
C/le/ICTBeHHBIE CBSI3U MeXX/y 00BeKTaMM U3yueHHsi; CTPOUTD JIOTHUECKHe PacCy>KaeHus1 (MHYKTUBHbIE,
JleIYKTHUBHbIE, TI0 aHa/IOTHK); /ie/iaTh BbIBOZbI U 3aK/THOUEeHMS;

2) yMeHHeM TIPUMEHSITh B TpoLiecce TO3HAHUs TTOHATUS (TIpeIMeTHbIe ¥ MeTarpeJMeTHLIE),
CUMBO/IMYeCKHe (3HaKOBbIE) MO/Ie/TH, UCII0/Ib3yeMble B XUMUH, IPe00pa30BbIBaTh IIMPOKO MPUMeHsieMble B
XUMUU MOJe/IbHBIe TIpe/iCTaB/IeHUs] — XUMUUeCKUM 3HaK (CUMBOJI 3/ieMeHTa), XuMudeckasi hopMysia u
ypaBHeHUe XUMHUYeCKOM peakIui — TP pellieHruH yueOHO-TI03HaBaTe/IbHbIX 33/]au; C YUYETOM 3THX
MO/Ie/TbHBIX TPe/ICTaB/IeHUH BBISIB/IATH U XapaKTepHU30BaTh CyIl[eCTBeHHbIe TTPU3HAKU U3yUaeMbIX 00BeKTOB
— XMMHYeCKUX Bel[eCTB U XUMUUeCKHUX peakLuii; BbISIB/ISATE 001i[1e 3aKOHOMEePHOCTH, TIPUUUHHO-
C/ieICTBEHHbIE CBSI3U U MIPOTUBOPEUMs B U3yuaeMbIX MPOLeccax U sIBJeHUsIX; NpejJjiaraTb KpUTepUH Jijist
BbISIB/IEHUSI TUX 3aKOHOMEPHOCTeH U MPOTUBOPEUHii; CaMOCTOSTeIbHO BBIOUPATh Coco0 peliieHust yueOHOM
3a7iauk (CpaBHMBATh HECKOJILKO BapUAHTOB pellleHus], BhIOUpaTh HarboJiee MOAXOSIINN C yUéToM
CaMOCTOSITE/IbHO Bbl/Je/IeHHBIX KDUTEPHUEB);

Ba3oBbpIMH HCC/Ie/J0BAaTe/ILCKUMHM e CTBUSIMU



3) yMeHHeM UCI0/Ib30BaTh [10CTaB/IeHHbIe BOMPOCHI B KAUECTBe MHCTPYMEHTa M03HaHKs, a TakKe B
KauecTBe OCHOBBI /7151 (POPMHPOBaHUSI TMIIOTe3b! 110 IPOBEpPKe NPaBUIbHOCTH BbICKa3bIBaEMbIX Cy’KIEeHHUH;

4) npriobpeTeHye OTBITA TI0 TVIAHWPOBAHHMIO, OPraHU3aliy ¥ TIPOBEJIeHHI0 YUeHHUeCKUX SKCIIePUMEHTOB:
yMeHHe HaOJIoAaTh 3a X0A0M IPOLiecca, CaMOCTOSITe/TbHO MPOTHO3UPOBATh €ro pe3y/bTaT, JOPMY/IMPOBaTh
0000111eHHUST ¥ BBIBO/IBI TIO pe3y/ibTaTaM MPOBeJEHHOTO OIbITa, UCCIeA0BaHMsI, COCTaB/ISATh OTUET O
npoJieslaHHOM pabore;

Pabotoii c nunopmanmeit

5) yMeHHeM BbIOMpaTh, aHA/TU3UPOBATh U UHTEPIIPETUPOBATh MH(DOPMAI[UIO pa3/IMUHBIX BUJOB U (GOPM
TIpeJiCTaB/IeHus], TIOy4aeMyH0 U3 Pa3HbIX UCTOYHUKOB (HayUHO-TIOIY/IIPHAs IUTepaTypa XUMUYECKOTO
COZlep’KaHusi, CIIpaBOuYHbIe 1oco0us, pecypchl ViIHTepHeTa); KpUTUYeCKH OL|eHHBaTh IPOTUBOPEUMBYIO U
HeJI0OCTOBEPHYI0 MH(OpMaLUIo;

6) yMeHreM TIPUMEHSITb Pa3/IMYHbIe METOBI ¥ 3alPOChI TIPY TIOMCKe ¥ 0TOope uHhopMaryu U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX [I7Isl BLITIOJTHEHUS YUeOHBIX 1 TI03HABaTe/TbHbBIX 33/]au OTpe-
JIe/IEHHOTO THTIA; TpUoOpeTeHre OMbITa B 00/1aCTH UCTIO/Ib30BaHMs MH(OPMALMOHHO-KOMMYHHKATUBHBIX
TeXHOJIOTH, OBJIajleHHe KYJIbTYPOUN aKTUBHOT'O MCTIO/Ib30BAHUS PAa3/TMUHBIX IOMCKOBBIX CHCTEM;
CaMOCTOSITe/TEHO BHIOMPATh ONTUMAa/IBHYO (hopMy TpesicTaBIeHust MHGOPMAL[K ¥ WTFOCTPUPOBATD
pelliaeMble 3a/jaul HECJIOXKHBIMU CXeMaMH, [uarpaMMaMHu, JpyTuMu popMaMul rpauku U UxX
KOMOUWHALWSIMH;

7) yMeHHeM HCII0/1b30BaTh U aHAJTM3UPOBATh B TIporiecce yueOHOW U UCCIeJ0BaTeIbCKOM [1esITe/TbHOCTH
WHGOPMALIMIO O BJIUSIHUY TIPOMBIIIJIEHHOCTH, Ce/TbCKOTO X03HCTBA U TPAHCIIOPTa Ha COCTOSIHYE
OKpY’Karolllei MpUPOIHOM Cpe/ibl;

YHuBepca/lbHBIMM KOMMYHUKATHBHBIMH /IeHCTBHAMHU

8) ymeHMeM 3a7laBaTh BOMPOCHI (B XO/ie AUaiora W/Him JUCKYCCHH) TI0 CYIL[eCTBY 00CYK/1aeMOi TeMbl,
(bopMyMpoBaTh CBOY MpeAJIoyKeHNsi OTHOCUTE/ILHO BBITIOJTHEHUS MPe/i/IOXKeHHOW 3a/jauu;

9) nproOpeTeHMe OMbITa TIPe3eHTaLK Pe3y/IbTaTOB BLIMOJIHEHUS] XUMUUECKOT0 SKCTIepUMeHTa
(y1rabopaTopHOTo OrBbITa, TAbOpaTOPHOU paboThI MO UCC/IeJOBAHMIO CBOWMCTB BEILeCTB, yueOHOTO MPOeKTa);

10) 3avHTEpeCcOBaHHOCTb B COBMECTHOM CO CBePCTHUKAMMU [103HaBaTe/IbHOW U UCCJIe[l0BaTeIbCKOU
JesITe/IbHOCTU TIPY PellieHnH BO3HUKAOLIHMX MPOo0/ieM Ha OCHOBE Y4éTa OOIIMX WHTePEeCOB U COTIaCOBaHMS
no3uLyii (06cy>kaeHusi, 00MeH MHEHUsSIMH, «MO3TOBbI€ IITYPMbI», KOOD/[UHALIMSI COBMECTHBIX JAeHCTBUM,
oripeZiesieHre KPUTEPHEB T10 OIfeHKe KaueCcTBa BBITIOJTHEHHOUW PaboThI U AIp.);

YHHBepCcaTbHBIMH Pery/JIITUBHBIMHU JAefCTBHAMH

11) ymeHMEM CaMOCTOSITE/TLHO OTIpe/IeNISITh 18U /IesiTe/IbHOCTH, TI/IAHUPOBaTh, OCYILeCTBIISATH,
KOHTPOJTMPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO ZIeATeIbHOCTD, BRIOMpaTh Haubosiee
3¢ GeKTUBHBIE CITIOCOOBI pelleHHs yueOHbIX 1 M03HaBaTe/TbHbBIX 33/]au, CAMOCTOSITE/TbHO COCTAB/IATh WK
KODPEeKTHPOBAaTh Ipe/IJI0’KeHHbIN airOpyUTM JeiCTBUI TIPU BbITIOJTHEHUU 3aJlaHUM C YUETOM TOJ/TyUeHust
HOBBIX 3HaHUM 00 M3yuaeMbIX 00BEKTaX — BeI[eCTBaX U PeaklusX; OIleHHBaTh COOTBETCTBUE TIOJTYUYEHHOTO
pe3y/bTaTa 3asiBJIeHHOM 11eJ1y;

12) ymeHMeM UCIO/Ib30BaTh U aHA/TM3UPOBaTh KOHTEKCTHI, TIpe/jjlaraeMble B YC/IOBUM 3a/IaHUM.

INPEIMETHBIE PE3YJ/IbTATDBI

B cocTtaBe npejMeTHBIX Pe3y/IbTaTOB [0 OCBOEHHIO 00513aTe/TbHOTO CO/iep>KaHHsl, YCTaHOBJIEHHOTO IaHHOM
NpUMepHOI paboyeli MpOrpaMMOM, BBIZE/SIOT: OCBOeHHbIe 00YUarOMMICS Hay4YHble 3HaHUS, YMeHUs U
CrocoOsl AeliCTBUH, crieliuueckrie AJis IpeMeTHON 001acTi « XUMHUsT», BUIbI JeaTeTbHOCTH T10
TIOTyYeHHI0 HOBOTO 3HaHMSI, er0 MHTepIpeTaLuy, TpeoOpa30BaHMIO 1 MPUMEHEHHUIO B Pa3/IMUHBIX yueOHBIX U
HOBBIX CUTYyaLUsIX.



[IpeaMeTHBIE pe3y/bTaThl OTPAXKAIOT CHOPMHUPOBAHHOCTh Y 00YUAIOIIMXCS C/IEYIOLINX YMEeHUI:

8 KITIACC

1) packpbleamb cMbIC/1 OCHOBHBIX XUMWUYECKUX MTOHATHI: aTOM, MOJIeKyJla, XMMUYeCKUU 3/1IeMEHT, IIPOCTOoe
BeIIleCTBO, CJIOKHOE BellleCTBO, CMeCh (0JHOPOZHAsl U HeOJHOPOJHasl), Ba/IeHTHOCTb, OTHOCHUTEJ/IbHAs
aTOMHas U MOJieKy/IsipHasi Macca, KOJM4eCTBO BelljeCTBa, MOJIb, MOJISIPHAsi Macca, MaccoBast [0S
XMMHUECKOTI'0 37IeMeHTa B COeZJMHEeHNH, MOJISIPHBIN 00BEM, OKCH/], KUCI0Ta, OCHOBaHKE, COJlb,
5/1eKTPOOTPULIATE/IbHOCTh, CTelleHb OKUC/IeHUs, XMMUYecKasl peakLus, Kl1acCU(UKalys peakliyii: peakLjuu
COoeIMHEHUsI, PeaKL[UK Pa3/IoXKeHUsl, PeaKLy 3aMelleHus], peak[ui 00MeHa, 9K30- U SH/I0TePMHUUEeCKHe
peakLyu; TeryioBou 3¢ deKT peakiuu; s[po aTOMa, 3JIEKTPOHHBIN C/I0l aToMa, aTOMHast OpouTasb, pajuyc
aToMa, XUMHYecKasi CBsI3b, ITOJIIPHAsi U HeroJIsipHasi KOBaJIeHTHas! CBsI3b, MOHHAS CBSA3b, MOH, KATMOH, aHUOH,
pacTBOp, MaccoBasi 014 BelllecTBa (MPOLIeHTHasl KOHL|eHTpaLusi) B pacTBOPE;

2) uanrocmpuposamb B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUHN (CM. M. 1) ¥ IPUMEeHSITh 3TH [TOHATUSA
TIpY OTMCAHWH BellleCTB U X MpeBpallleHU;

3) ucnonb308amb XUMUYECKYH0 CUMBOJIMKY Ji/Is1 COCTaB/IeHUs1 ()OPMY/I Bell|eCTB U YPaBHEHUM XMMUUYEeCKUX
peakiivii;

4) onpedensimb BaJIEHTHOCTb aTOMOB 3/IEMEHTOB B OMHAPHBIX COeJUHEHUSIX; CTETIeHb OKUC/IeHHST
3/IeMeHTOB B OMHAPHBIX COeJUHEHUSIX; IPUHAZJIEXKHOCTD BellleCTB K Orpe/ie/iEHHOMY KJlacCy COeIMHeHUN 110
¢dbopmynam; BUJ, XUMUUECKOM CBsI3M (KOBasleHTHasi U MOHHAsi) B HEOPraHUUeCKUX COeJUHEeHUSIX;

5) packpbieamb cmbica [lepuoanueckoro 3akoHa 1. VI. MeHjeneeBa: eMOHCTPUPOBATh IOHUMaHKe
NeproIMYeCcKO 3aBUCUMOCTH CBOMCTB XMMMUECKUX 3/1eMEHTOB OT UX 10/10>KeHus B [leproanyeckoi
cucTeMe; 3aKOHOB COXPaHeHHs1 MacChl BeleCTB, [IOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKY/IIPHOTO YUeHus,
3aKOoHa ABOra/ipo; ONMChIBaTh U XapaKTepru3oBaTh TabaMuHyto ¢popmy [leproanueckoil cuctemMbl
XUMHAYeCKUX 3/IeMEeHTOB: Pa3/nyaTh TIOHSATHS «TJlaBHast oArpytma (A-rpymnma)» u «rmobounast moarpymnmna (b-
TpyIina)», Majble U 00JIbIIMe TIepHO/bI; COOTHOCHTH 0003HaUeHUsl, KOTOpble UMEIOTCS B Tab/IvLe
«[leproguueckas cucreMa XuMuueckux 31emeHToB 1. V. MeH/jeneeBa» ¢ UMCIOBBIMU XapaKTepHUCTUKaMHU
CTPOEHHUSI aTOMOB XMMUYECKUX 3/IEMEHTOB (COCTaB U 3apsif sipa, 001ijee YMCI0 37TeKTPOHOB U
pacripefiejieHue UX 10 371eKTPOHHBIM CJI0SIM);

6) kraccuguyuposamb XUMUUECKHe 37IeMeHTbl; HeOpraHuuyecKue BelllecTBa; XMMUUeCKre peakluu (1o
YKMC/Ty U COCTaBY yUaCTBYHIOIIMX B Peaklivy BeleCTB, 10 TelyioBoMy 3(PQeKTy);

7) xapakmepusosamb (onucbleamsb) ob1Ivie XUMHUYeCKHe CBOMCTBA BellleCTB Pa3/IMUHbIX K/IaCcCoB,

Mo TBep>K/iasi orvcaHye IpYMepaMH MOJIEKYJISIPHBIX ypaBHEHUH COOTBETCTBYIOLMX XUMUYECKUX peakLvii;

8) npoeHO3upoeamb CBOMCTBA BelL[eCTB B 3aBUCMMOCTU OT UX KaUeCTBEHHOI'0 COCTaBa; BO3MOXKHOCTH
MpOTeKaHWsl XUMUUeCKHX MpeBpallleHrli B Pa3/IMYHbIX YCIOBUSX;

9) 6bluuC/AIMb OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BellleCTB; MaCCOBYO [JOJIH0
XUMHYECKOTr0 3/ieMeHTa 110 popMyJie coeZIMHeHMsI; MaCCOBYIO JIOJIO BellleCTBa B paCTBOPe; IMTPOBOJUTh
PacuéThl 110 YpaBHEHUIO XUMHUUECKOW peaklivy;

10) npumeHssmb OCHOBHBIE OMepaLiiy MbIC/TUTEILHOU [iesITe/IbHOCTU — aHau3 U CUHTe3, CPaBHEHUe,
06006111eHe, cUCTeMaTH3allMo, K/lacCH(HKalMIO, BbIsiB/IeHWe TIPUUMHHO-CJ/Ie/ICTBEHHBIX CBsI3eil — /171
M3y4eHMs CBOMCTB BellleCTB M XUMMUECKMX peakliyii; eCTeCTBeHHO-HayuyHble MeTO/bl [T03HAHUS —
Hab/roleHre, U3MepeHre, MO/le/TMPOBaHKe, SKCIIepUMeHT (peasbHbIM U MbIC/IEHHBIN);

11) credoeamb npaBUIaM TOB30BAHKSI XUMUUECKOU MOCYA0M U 1abopaTopHbIM 000py/J0BaHKEM, a TaKKe
rpaBuiaM 00partieHus C BeljeCTBaMU B COOTBETCTBHUU C MHCTPYKLMSIMH TIO BBITIO/THEHHIO TaO0PaTOPHBIX
XUMHUUECKHX OTBITOB T10 TOJTyYeHHI0 U COOMPaHUI0 ra3000pa3HbIX BellecTB (BOJOPO/ia U KUC/IOPOZa),
MIPUrOTOBJIEHUIO PACTBOPOB C OMpe/ie/IEHHOW MacCOBOM Jj0/ield paCTBOPEHHOTO Bell|eCTBa; MJIaHUPOBaTh U
MIPOBO/IUTh XMMUUECKHe SKCIIePUMEHTHI 110 paclio3HaBaHUIO paCTBOPOB 11je/I0ueii U KUC/IOT C IOMOLLbIO



VH/IMKaTOpOB (1akMyC, (heHoA(TaenH, MEeTUIOPaHX U Ap.).

9 KVIACC

1) packpbleamb cMbIC/1 OCHOBHBIX XUMWYECKUX MMOHATHI: XMMHUYECKUU 3/1IEMEHT, aTOM, MOJIeKY/1a, UOH,
KaTHOH, aHWOH, NTPOCTOe Bell|eCTBO, C/I0KHOe BeleCTBO, BaJIeHTHOCTb, /1eKTPOOTPULIATe/IbHOCTD, CTeIlleHb
OKHUCJIeHUsI, XMMUUeCKasl peakiyisi, XMMU4YecKasi CBsI3b, TeII0BOM 3((heKT peakLyu, MOJIb, MOJISIPHBINA 00BbEM,
pacTBOD; 3/1eKTPOJIUTHI, HE3/IeKTPOJIUTEI, 3/IeKTPOUTHYECKas AUCCOLMALMs, peakLjid MOHHOT0 oOMeHa,
KaTaaM3aTop, XMMHUUecKoe paBHOBecHe, 0bpaTiMble U HeoOpaTUMble peakliii, OKUCIUTEeIbHO-
BOCCTaHOBHUTE/IbHbIE PeaKLii, OKUC/IUTeNb, BOCCTAHOBUTEb, OKHUC/IeHe ¥ BOCCTaHOB/IEHYE, a/lJIOTPOIIHS,
am(pOTepHOCTb, XMMUUECKasi CBSI3b (KOBa/IeHTHasl, MOHHas, MeTa/l/InuecKas), KpucTainuecKkast peléTka,
KOPPO3U$l MeTaJlJIOB, CII/IaBbl; CKOPOCTb XUMHUYECKOW peakliuy, MpeZieJIbHO [JOMyCTUMasi KOHLIeHTpaLys
(ITOK) BewecTBa;

2) uanrocmpuposamb B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUHN (CM. M. 1) ¥ IPUMEeHSITh 3TH [TOHATHSA
TIPY OITMCAHWHU Bell|eCTB U UX MpeBpallleHn;

3) ucnonb308amb XUMHUYECKYH0 CUMBOJIMKY Ji/Is1 COCTaB/IeHUs1 ()OPMY/I Bell|eCTB U YPaBHEHMM XMMUUYEeCKUX
peaxiivii;

4) onpedensimb BaleHTHOCTb U CTeTleHb OKUC/IEHUS] XMMUYEeCKUX 3/IEMEHTOB B COeZJMHEHUSX Pa3/InYHOr0
COCTaBa; NMPUHA/|IE)KHOCTD BeLLeCTB K OrpeZie/IEHHOMY K/1acCy COeJUHEeHUU 10 (JopMyJiaM; BHJ, XUMUYECKOH
CBS3U (KOBaj/IeHTHasl, MOHHas1, MeTa/l/InuecKas) B HeOpraHMueCKrx COeZIMHEeHNsX; 3apsi/i NOHa 110 XUMHUYeCKOU
¢dbopmyie; xapakTep cpe/ibl B BOJHBIX PACTBOpaX HEOPraHUUeCKUX COeJMHEeHUM, THUI KpUCTa/yInyeCcKoi
peléTKA KOHKPeTHOIO Bell|eCTBa;

5) packpbieamb cmbica Ilepuoguueckoro 3akoHa [I. V. MenieneeBa 1 leMOHCTPUPOBATh €ro NOHUMaHHe:
OTUCHIBATh U XapaKTepr30BaTh TabmuuHyto ¢hopmy [leprouueckoil cucTeMbl XUMUYECKHX 3/1EMEeHTOB:
pa3/inyaTh MOHSTHS «T7IaBHas oArpytma (A-rpymma)» u «rnobouHas nmoarpymmna (B-rpynma)», Masbie U
OoJibIIIMe TIEPUO/Ibl; COOTHOCUTE 0003HaUeHHs], KOTOPbIe UIMEIOTCSI B TIEPHOINYeCKOl Tab/uIle, C YMCTIOBBIMU
XapaKTepUCTUKAMH CTPOEHHSI aTOMOB XUMHUYeCKUX 37IeMeHTOB (COCTaB U 3apsif sifipa, obiiiee 4ncio
3/IEKTPOHOB U pacIipeZie/ieHre X T0 3/IEKTPOHHBIM C/I0sIM); OOBSICHATE 001I[ie 3aKOHOMEPHOCTH B
V3MeHeHHY CBOMCTB 3/1IeMEeHTOB U UX COeJJMHEeHUU B MpeJiesiax MajibIX [Iepyuoi0B M IJ1aBHbIX MOZATPYIII C
Y46TOM CTPOEHUS UX aTOMOB;

6) kraccuguyuposamb XUMUUECKUE 37IeMeHTbl; HeOpraHuyeckue BelllecTBa; XMMUUecKre peakiuu (1o
YKC/Iy ¥ COCTaBYy Y4aCTBYIOLMX B PeakliMy BelleCTB, M0 TeryIoBOMY 3G (eKTy, 10 U3MEHEeHUIO CTereHel
OKMCJIeHHs] XMMHUYeCKHX 3/IeMeHTOB);

7) xapakmepu3zogamb (OMUCHIBATh) 001Me U crielidryecKrie XUMUUeCKre CBOMCTBA MPOCTBIX U CJIOKHBIX
BeLLeCTB, [TO/ATBepXK/1ast ONMCaHKe TPUMepaMu MOJIEKYJISIPHBIX M MIOHHBIX YPaBHEHUM COOTBETCTBYHOLIIUX
XUMHUUECKUX peaKLii;

8) cocmaensamp ypaBHeHHUs 3/1IeKTPOIMTUUECKOU JUCCOLMALIMN KUCIIOT, LI{e/I04el U COJIel; ITOJIHble U
COKpaIIéHHbIe YpaBHEeHUs peaKliyii IOHHOTO 0OMeHa; ypaBHeHHsI peakL{iii, TIOATBeP K /JaroIiX
CyLL|eCTBOBaHHe reHeTHUUYeCKOU CBSI3U MeXX/y BellleCTBaMH Pa3/IMYHbIX K/1aCCOB;

9) packpbieamb CyuHOCMb OKUC/IUTETbHO-BOCCTAHOBUTE/IbHBIX peakLvid 0Cpe/JCTBOM COCTaB/IeHUS
3/IEKTPOHHOT0 OasaHca 3TUX peakiuy;

10) npozHo3uposamb CBOMCTBA BEILECTB B 3aBUCUMOCTH OT UX CTPOEHUSI; BOSMOYKHOCTH MPOTEKaHHUS
XUMHUUECKUX MpeBpallleHrl B Pa3/IMUHbIX YCI0BUSIX;

11) ebuuc/AMb OTHOCUTE/IBHYIO MOJIEKY/IIPHYIO U MOJIIPHYIO MaccChl BellleCTB; MaCCOBYIO JI0JIO
XMMHUECKOro 3/71eMeHTa 110 (popMyJie coeIMHEeHMs]; MaCCOBYIO ZIOJII0 Bell|eCTBa B PACTBOPe; IPOBOAUTD
PacyéThl 110 YpaBHEHUIO XUMHUUECKOW peaklivy;

12) credosampb mipaBUIaM TIO/Ib30BAHUST XUMHUUECKOU TTOCYI0M U 1abopaTopHbIM 000PY/I0BaHHEM, a TAKXKe
npaBuiaM obpallieHus C BelljeCTBaMU B COOTBETCTBUU C MHCTPYKLMSIMU T10 BBITIO/IHEHHIO 1ab0paTOPHbBIX



XUMHAYECKHX OITbITOB 10 TOJTyUeHHUI0 U COOMpPaHUI0 ra3000pa3HbIX BeleCTB (aMMMaKa U YTJIeKHUC/IOTO ra3a);

13) npogodumb peakijuu, MOATBEP KAAkOIe KaueCTBeHHbIN COCTAaB pa3/IMYHbIX BellleCTB: pacro3HaBaTh
OTIBITHBIM TIYTEM XJI0pUJ-, OpOMU-, HOAU-, KapboHaTt-, hocdar-, cunukar-, cyabdar-, TiAPOKCU-UOHBI,
KaTHOHBI aMMOHUS 1 MOHBI U3YUYEeHHBIX MeTa/IJIOB, IPUCYTCTBYIOIIHE B BOJHBIX PaCTBOPAaX HEOPTaHUYeCKUX
BeII|eCTB;

14) npumeHsimb OCHOBHBIE OTlepaliii MBIC/TUTEILHOU JiesiTeTbHOCTU — aHa/iu3 U CUHTe3, CPaBHeHUe,
0000111eH1e, CUCTEMAaTHU3ALUI0, BhIsSIB/IEHHE TTPUUMHHO-C/Ie/[CTBEHHBIX CBSI3eH — /i U3yueHUsi CBOMCTB
BeIIeCTB U XUMUUECKUX PeaKI1ii; eCTeCTBeHHO-HayUYHbIe METO/IbI TI03HAHUSI — HA0/II0/IeHre, U3MepeHue,
MO/ie/TMpOBaHue, SKCIiepuMeHT (peasibHbll ¥ MBIC/IEHHBIN ).



TEMATHNYECKOE IVIAHUPOBAHUE

8 KVIACC
Ne | HaumenoBanme pasjie/ioB M TeM NPOrpaMMbl KonmgecTBo yacos dnexTpoHHbIe (qudpoBbIe) 06pas3oBaTe/ILHbIE
n/n pecypchl
BCEro | KOHTPOJIbHBIE NpaKTHYecKHe
padoTsl padoTsl
Paspen 1. [lepponayanbHbIe XMMHYECKHE OHATHS
1.1. | Xumust — Ba)kHas 00/1aCTh €CTeCTBO3HAHMS M NPAKTHYECKOH JesITe/IbHOCTH Ye/l0BeKa 3 0 1 https://resh.edu.ru/subject/29/8/
https://college.ru/himiya/index.html
1.2. | BemecTBa 18 1 1,5 https://resh.edu.ru/subject/29/8/
U XMMHYeCcKHe peaKiu1 https://college.ru/himiya/index.html
WToro no pa3geny 21
Pasgien 2. BaxHeHIlIHe NpeACTaBUTe/I HEOPraHUYECKHX BeIlleCTB
2.1. | Bo3pgyx. Kucnopop. ITousTue 06 okcugax 6 0 1 https://resh.edu.ru/subject/29/8/
https://college.ru/himiya/index.html
2.2. | Bopgopop. 5 0 1 https://resh.edu.ru/subject/29/8/
IToHsiTHE 0 KHC/IOTAX M COJIAX https://college.ru/himiya/index.html
2.3. | KosinuecTBeHHbIE OTHOILIEHUS] B XMMHH 4 0 1 https://resh.edu.ru/subject/29/8/
https://college.ru/himiya/index.html
2.4. | Boga. PactBopbl. IToHsTHE 00 0CHOBAHHUSX 5 0 1 https://resh.edu.ru/subject/29/8/
https://college.ru/himiya/index.html
2.5. | OCHOBHBIE K/JIACChl HEOPraHUYeCKHX 11 1 1 https://resh.edu.ru/subject/29/8/
coe/{MHeHHH https://college.ru/himiya/index.html
WToro no pasgeny 31
Pazzen 3. Ilepuoanueckuii 3akoH U [Teproauueckas cucTeMa XUMHUYeCKHX 371eMeHTOB [I. V1. MenpeneeBa.
CTpoeHHe aToMoOB. XUMHYeCKas CBsi3b. OKHC/INTETbHO-BOCCTAaHOBUTE/IbHbIE PeaKIiuu
3.1. | Ilepuoanueckuii 3akoH u [leprognueckas cucrema xumuueckux 3aementos [I. Y. MenjeneeBa. CTpoenue 7 1 0 https://resh.edu.ru/subject/29/8/
aTroma https://college.ru/himiya/index.html
3.2. | Xumnyeckas csizb. OKMC/IMTeIbHO-BOCCTAaHOBUTE/IbHbIE PeaKIUU 8 1 0 https://resh.edu.ru/subject/29/8/
https://college.ru/himiya/index.html
HWtoro no paszeny: 15
PesepBHOe Bpems 3
OBILEE KOJIMYECTBO YACOB I10O ITPOTPAMME 68 4 6,5
9 KJTACC
Ne | HammeHoBaHuMe pasjesioB M TeM NPOrpaMMmbl KosinuecTBo uacos JekTpoHHbIe ({M(PoBBIe) 06pa3oBaTeIbHbIE PeCcypChl

n/n

BCEr0 | KOHTPOJIbHBIE PAGOTHI

MpaKTHYecKHe paGoThI




Pa3zaen 1. BemjecTBo M XMMHUYeCKHe PeaKIH

1.1. | IloBTOpeHue U yriy0/ieHHe 3HAHHI OCHOBHBIX pa3/ie/ioB Kypca 8 Kiacca 6 0 https://resh.edu.ru/subject/29/9/
https://college.ru/himiya/index.html

1.2. | OcHOBHbIE 3aKOHOMEPHOCTH XMMHYECKUX PeaKIMi 4 0 https://resh.edu.ru/subject/29/8/
https://college.ru/himiya/index.html

1.3. | nekTpoMTHYECKas Aucconuanus. XMMHYeCcKHe peaKijui B pacTBopax 10 1 https://resh.edu.ru/subject/29/8/
https://college.ru/himiya/index.html

Wroro no pasgeny 20

Pazaen 2. HemeTa/ibl M X COeJUHEeHHS

2.1. | Obiias xapaKTepUCTHKA XUMHUYeCKUX 1eMeHToB VIIA-rpynnel. I'aioreHst 5 1 https://resh.edu.ru/subject/29/8/
https://college.ru/himiya/index.html

2.2. | OGmias XapaKTepHCTHKA XUMHYeCKHX 1eMeHToB VIA-rpynmnel. Cepa u eé coeHeHUs 5 0 https://resh.edu.ru/subject/29/8/
https://college.ru/himiya/index.html

2.3. | Obmias xapaKTepUCTHKA XHMHYECKHX 1eMeHTOB VA-rpynnsl. A30T, (ocdop u ux coeuHeHUs 7 1 https://resh.edu.ru/subject/29/8/
https://college.ru/himiya/index.html

2.4. | OGmas xapaKTepHCTHKA XUMHYECKHX 1eMeHTOB IVA-rpynmel. 12 2 https://resh.edu.ru/subject/29/8/

Yriepop ¥ KpeMHHH U UX COeiUHEHHUS https://college.ru/himiya/index.html

Wroro no pasgeny 29

Pazaen 3. MeTa/i/ibl M X COe/[UHEHHSA

3.1. | OGmue cBoOMCTBA META/UIOB 4 0 https://resh.edu.ru/subject/29/8/
https://college.ru/himiya/index.html

3.2. | BaHe#Ine MeTa//Ibl U UX COeJUHEHHS 10 0,5 https://resh.edu.ru/subject/29/8/
https://college.ru/himiya/index.html

HWtoro no paszeny: 14

Pasaen 4. Xumus v OKpyxawlias cpeaa

4.1. | BemecTBa H MaTepHaIbl B XXH3HH Ue/I0BeKa 3 0 https://resh.edu.ru/subject/29/8/
https://college.ru/himiya/index.html

Wroro o paszeny: 3

PesepBHOe Bpemst 2

OBILEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68 5,5




IIOYPOYHOE IVIAHUPOBAHUE

8 KIIACC

No Tema ypoka KoimuyecTrBo yacoB Bupbi, dopmbl

n/ KOHTPOJ1sA

n BCer | KOHTPOJ/IbHbIE | MPAaKTUYeCKHe

(] padoThI paboTsI

1. | IIpegmeT xumuu. Pojib XUMUM B )KU3HU 1 0 0 YcTHBIM 0Mpoc;
yeJsioBeKa.

2. | Xvumus B cucteMe HayK. MeTo/ibl 1 0 0 YcTHBIM 0MpOC;
TI03HaHUS B XUMUU.

3. | 3HaKOMCTBO C MTpaBUIaMH 0e30MacCHOCTH 1 0 1 YcTHBIM 0MpOC;
Y nipuémMamMu paboThl B XUMUUECKOU [TpakTHueckas
naboparopuu. IIpakrrueckast pabora Ne 1 pabora;
"IIpaBuia paboThl B JabopaTOpUu U
npuémbl o0OpaltieHust ¢ 1abopaToOpHBIM
obopyoBaHueM".

4. | Tena u BewectBa. Pu3ryecKue CBOKWCTBA 1 |0 0 YcTHBIM 0MpOC;
Bell[eCTB. ArperaTHoe COCTOsIHUe TectupoBaHue;
BeLLeCTB.

5. | Yucrele BemjectBa u cMecu. Crioco0bl 1 0 0 [TrcbMeHHbIM
pasziesieHus: CMeceH. KOHTPOJIb;

6. | IIpakTnueckass pabora Ne 2 "Pa3meneHue 1 0 1 [TpakTrueckas
cmeceu (Ha rpuMmepe OUMCTKHU pabora;
ToBapeHHoU conm)".

7. |AtoMbl U Monekyabl. IIpoctele u 1 0 0 [TrcbMeHHbIN
CJIOXKHBIE BeIlleCTBa. KOHTPO/Ib;

YcTHBIM 0MpOC;

8. | Xumuueckue 3/1IeMEHTHI. 3HaKu 1 0 0 YcTHBIM 0Mpoc;

(CMMBOJIbI) XUMHUYECKUX 37IEMEHTOB. XUMHUUeCKUN
JIKTaHT;

9. | AToMHO-MOeKyJisipHOe yueHue. 3akoH| 1 |0 0 YcTHBIM 0MpOC;
MOCTOSIHCTBA COCTAaBa BeLeCTB.

10. | Xumuueckasi opmyJia. BareHTHOCTb 1 |0 0 YcTHBIM 0Mpoc;
aTOMOB XWMHUYECKUX 3/IeMEHTOB.

11. | CocraB/ieHMe XUMUUECKUX (opMysa MO 1 0 0 [TrcbMeHHbIN
Ba/IeHTHOCTH. Haxo’k[jeHre BaJleHTHOCTH KOHTPOJIb;
XMMHUUECKUX 3/IeMEHTOB I10 opMmy.Jie.

12. | OTHOCUTe/IbHAsA aTOMHast Macca. 1 |0 0 [TuceMeHHBIN

OTHOCUTeNbHAs MOJIeKy/IsIpHasi Macca.

KOHTPO/JIb;




YcTHBIM 0MPOC;

13. | Pemrenne 3a7au Ha BBIUMC/IEHUE 0 [TrcbMeHHBIN
OTHOCUTE/TbHOU  MOJIEKYJIIPHOM  MacChl KOHTPOJIb;
BeLLeCTB.

14. | MaccoBasi 011 XAMUYECKOT0 3J7IeMeHTa B 0 YcTHBIM 0Mpoc;
COeJMHEHUH.

15. | PerieHuve 3a/1au Ha BbIYMC/IEHHE MaCCOBOU 0 [TrcbMeHHbIN
[0/ XUMUUECKOTO 3/IeMeHTa 1o (popmyie KOHTPOJIb;
COeJMHeHUsI

16. | dusnueckie U XUMHYECKUE SBJIEHUS. 0 [TrcbMeHHbIN
XrMHUUecKasi peakiusi. KOHTPOJIb;

YcTHBIN 0MpOoC;

17. |IlpusHaku U yCI0OBUA  IPOTEKaHUsd 0.5 YcTHBIM 0MIPOC;
XUMHUYECKUX peakumii. [IpakTruyeckas [TpakTHueckas
paboraNe 3 "IIpU3HaKM XUMHUECKHX pabora;
peakuui'".

18. | 3aKOH coxpaHeHHs Macchl Bewjects. M.B. 0 YcTHBIM 0Mpoc;
JIOMOHOCOB — y4€HBIW-3HL[UK/IOMEeUCT.

19. | XuMHnueckre ypaBHeHUs. 0 [TrcbMeHHbIN

KOHTPOJIb;
YcTHBIM 0MIPOC;

20. | Tunbl XMMUYECKHX peakLyy (CoerHeHuUs, 0 YcTHBIM 0MPOC;
pa3/ioykeHusl, 3aMellleHus, 0OMeHa). [TpakTnueckas

pabora;

21. | KonTponbHas pabora Nel 0 KoHtponbHas
"[lepBoHayvasibHbIE XVMUYeCcKre pabora;
TIOHATHS .

22. | Bo3gyx — cMmech rasos. Cocras Bo3jyxa. 0 YcTHBIN 0MpOC;

23. | TeruioBoit 3¢deKT XUMUUECKOUM peakiuu, 0 [TrcbMeHHbIN
TIOHSITUE O TePMOXVMMHUUYECKOM YpaBHEHUU, KOHTPOJIb;
9K30- U 3HJ,0TePMHUUECKUX peaKLUsX. YcTHBIM 0MIPOC;

24. | Kucnopos, — XWMHWYECKUM 371eMeHT WU 0 YcTHBIM 0MPOC;

npoctoe BelectBO. O30H. Haxoxzenue
KUCIopoJia B Tmpupofe, Gu3nueckie u
XMMUUYeCKHe CBOMCTBa (peakiuu
OKWCIeHus1, ropeHue). IloHsitme 06
okcugax. CriocoObl rmosiyueHust KUC/iopoja
B jabopaTopud ¥ TIPOMBIIIEHHOCTH.
IIprmeneHue Kuciopoza.




25. | I[Tpaktrueckast pabora Ne 4 "TlonyueHve u [IpakTrueckas
cobupaHie KHUC/IOpOJia, H3yueHue ero pabora;
CBOMCTB".

26. | Kpyrosopor Kuciaopoja B IIpUpofe. YcTHBIM 0MIPOC;
TormBo (yrosb ¥ MeTaH). 3arps3HeHUe
BO3/lyXa, CIOCOOBI €ro TpeJoTBpalleHusl.

Ycunenue IIapHUKOBOI'O 3¢ ¢exkra,
paspylleHre 030HOBOT'O CJIOS.

27. | BajleHTHOCT®. Okcuapl: COCTaB, [TrcbMeHHbIN
HOMEHKJ/IaTypa (MexxayHapoJHasi U KOHTPOJIb;
TpuBHasibHasi). CocraBieHue  Qopmyn
OKCH/IOB 110 BaJIEHTHOCTH.

28. | Bomopos — XUMHYeCKUl 37eMeHT U YcTHBIM 0Mpoc;
rnpocroe BewjectBo. HaxoxgeHuve B
npupoze, ¢GuU3NUECKUe U XUMHUYeCKUe
CBOMCTBA (Ha MpHMepe B3auMO/EUCTBUS C
HEMeTa//laMU W OKCHJaMU MeTasuioB),

TIpUMeHeH!e, CIIoCO0bI TTO/TyYeHusl.

29. | [IpakTuueckast pabora Ne 5 "TlonyueHue u [IpakTnueckas
cobWpaHWe BOJOPOJiA, W3yUYeHHE €ro pabora;
CBOWCTB".

30. | Kucnotsl: COCTaB, K/laccuuKauys, [MTyceMeHHBIH
HOMEHK/IaTypa, (Qu3nyeckue CBOMCTBa. KOHTPOJIb;
NupvikaTops!. YcTHBIM 0Mpoc;

31. | Conu: COCTaB, HOMeHK/IaTypa. [TrcbMeHHbIN
CocrtaBnenuve ¢opmyn cosneii. IloHsTre o KOHTPOJIb;
KpUCTa/I/IorKpaTax. 3HaueHue COJIeu. YcTHBIM 0MpOC;

32. | O6006I1meHMEe ¥ CCTeMaTH3allys 3HaHUH. YCTHBIR 0mIpOC;

TectupoBaHue;

33. | KomuectBo BemjectBa. Mosb. MosnspHas YcTHBIM 0OMIPOC;
Macca.

34. | 3akoH ABoragpo. MosipHblii  00BEM YcTHBIM 0MpOoC;
ra3os.

35. | Perienue 3a7iau Ha  B3aMMOCBS3b [TrcbMeHHbIN
KOJINYeCTBa BelleCTBa, 00bEMa M MacChl KOHTPOJIb;
rasoB. Pacuétbl MO0  XUMHYECKUM
YPaBHEHUSIM.

36. | PacuéTbl MO0 XUMHUYECKMM YpaBHEHUSIM. [TuceMeHHbIN
IIpumeHeHue 3aKkoHa ABOrazipo. KOHTPOJIb;

YcTHBIM 0Mpoc;

37. | Boga: HaxoXJeHue B Tpypoje, YcTHBIM 0Mpoc;




¢usmueckre cBoiictBa. Posib pacTBOpoB B
Tpupoje U B JKU3HU  UejlOBeKa.
Kpyrosopot BO/IbI B IIpUpoze.
3arpsi3HeHWe TIPUPOAHBIX BOJ. OxpaHa M
OUMCTKA MPUPOJHBIX BOJ.

38. | Boga kak pactBOpUTesb.  PacTBOpBL. YcTHBIM 0OMIPOC;
PacTtBoprMOCTH  BelllecTB B BOJe.

Hacepiennsie v HEeHacChbIIlleHHbIe
pactBopel. PacTBOopuUMOCTb Tra3oB U
JKUJKOCTEeH B BOJE.

39. | KoHuenTtpauusa pactBopoB. MaccoBast [TrcbMeHHbIN
[l0J1g BellleCTBa B pacTBope. BrrunciieHus KOHTPOJIb;

C WCMO0JIb30BaHUEM TIOHSTUSI «MacCcoBasi
[l0J1s BellleCTBa B PaCTBOPe».

40. | [pakTHueckas pabota Ne 6 [TpakTrueckas
"[IpurorossieHve pacTBOpOB C pabora;
orpeJenéHHON KOHLIeHTpaLyen'".

41. | AHa/mu3 U CHUHTe3 — MeTO/Abl U3yYeHUs [TrcbMeHHbIN
cocTaBa BOJbl. XHWMWUUECKHE CBOMCTBA KOHTPOJIb;
BOJbI (peakyuu C MeTa/ulaMH, OKCHJaMU
MeTaJlJIOB U HEMETaJl/IOB)

42. | Knaccudukauus HeOopraHuYecKux [TrcbMeHHbIN

COelMHEeHUM. Oxkcupgpr: COCTaB, KOHTPOJIb;
K/accuukanysi (OCHOBHbIE, KHUCJ/IOTHBIE, YcTHBIM 0Mpoc;
amboTepHbIe, Hecosieobpa3sytoliue),
HOMeHK/IaTypa  (MeXAyHapojHas u
TpuBUasbHas). [lonyueHve U xumMuueckue
CBOMCTBA KHUCJIOTHBIX W OCHOBHBIX
OKCH/IOB.

43. | OcHOBaHMS: COCTaB, KjaacCU(UKaIus, IMyceMeHHBIH
HOMEHKJ/IaTypa (MexxayHapoJHasi U KOHTPOJIb;
TpUBMaJIbHAs), GU3NUECKHe U XUMHUUYeCKHe YcTHBIM 0MpOC;
CBOWCTBA, CTIOCOOBI MOJTyYeHUsI.

44. | AMdoTepHble OKCHUIbI U THAPOKCU[BI, UX [TrcbMeHHbIN
CBOWCTBA U IOJIyUeHue. KOHTPOJIb;

YcTHBIM 0Mpoc;

45. | Kucnortsr: COCTaB, K/laccuukanys, IMTyceMeHHbBIH

HOMEeHK/IaTypa, ¢pu3nuyeckre CBOWCTBA. KOHTPOJIb;
YcTHBIM 0MpOoC;

46. | KucnoTtsr: XUMHUECKUe CBOICTBA, I[MuceMeHHbBIN
CriocoObl  MoNTyyeHusi. Psi aKTMBHOCTH KOHTPOJIb;
MeTa/lIOB. YcTHBIM 0MIPOC;

47. | Conu (cpesHue): HOMEHK/IATypa, CIIoCO0bI [TrcbMeHHbIN




MOJIyYeHusl, B3aUMOJIeHCTBUe COler C
MeTa/lljlaMM, KWC/IOTaMM, ILjejiouaMyd U
COJISIMMU.

KOHTPO/JIb;
YcTHBIN 0MpOoC;

48. | BerunciieHus 1o ypaBHEHUSAM [TrceMeHHbIN
XMMHUUECKOMN peakLUH. KOHTPO/Ib;

49. |l'eHeTHuecKass CBfI3b MeXJy KJjaccamu [TrcbMeHHbIN
HEOpPraHUYeCcKHX COeMHEeHHUH. KOHTPOJIb;

50. | ITpakTrueckass pabora Ne 7 PermreHue [IpakTrueckas
JKCIIepUMEHTa/IbHbIX  33Zlad [0 TeMe pabora;
"OCHOBHBbIe  K/IaCChl ~ HEOpraHUu4ecKux
coeiMHeHUM".

51. | Ypok o0000ujeHnsi ¥ CHCTeMaTH3aLiH YCTHBIN 0TIPOC;
3HaHUM. TectupoBaHue;

52. | KonrtponpHass pabora Ne2 "Baknedimmue KoHtponbHas
Tipe/iCTaBUTeNN HEOpraHUyecKrux pabora;
BelllecTB".

53. | Ctpoenue atomoB. COCTaB aTOMHBIX SiZiep. [TvcbMeHHbIN
M3otombl.  OnekTpoHbl.  Pusmyeckuii KOHTPOJIb;
CMBIC/I TOPSIIKOBOTO HOMepa 3JIeMeHTa. YcTHBIM 0MpOC;

54. | [Tepuoauueckuii 3akoH U Ilepuoguueckas YcTHBIM 0Mpoc;
cucTeMa XUMUUYeCKUX 3yieMeHTOB [I.M.

MenpesneeBa. [Tepuonpl, TPYIIIIbI,
noArpynnsl. @U3NYeCcKrii CMbICT HOMEPOB
repuo/ia v rpyIirsl.

55. | CtpoeHue 3/IeKTPOHHBIX obomouex [TrcbMeHHbIN
aToMOB  mepBbix 20  XMMHYeCKHuX KOHTPO/Ib;
3/IEMEHTOB  MEepUOJUYECKOM  CUCTeMbI
. . Menpeneesa.

56. | XapakTepucTUKa XHMHWYECKOrO 3/eMeHTa [TrcbMeHHbIN
10 €ero TMOJIOKeHUKD B TepUOJUYeCKOU KOHTPOJIb;
cucteme /1. 1. MeHzeneeBa. YcTHBIM 0Mpoc;

57. | 3HaueHue TepUOJUYECKOrO 3aKOHa U YcTHBIM 0MpoC;
MepUoJNUeCKON  CHUCTEMbl  XUMUUECKHX CoobiieHue;
3/IeMEHTOB  [iI1  pasBUTHSL HAyKu W
npakTuku. [. VI. MeHzeneeB — y4éHbIH,
rezlaror Y rpax/jlaHuH.

58. | Ypok 006001mieHdsT W CUCTeMaTH3al[uH YCTHBIN 0MpOC;
3HaHUM. TecTupoBaHue;

59. | KoHTponbHas paboTa Ne3 KonTtposbHas




"[Teproanueckuit 3aKOH v
[Tepuoauueckas cucTeMa L. n.
Mengeneesa. CTpoeHue atoma'.

pabora;

60. | DneKTpoOTpPULIATETILHOCTD aTOMOB 1 0 0 [TrceMeHHbIN
XUMHUYECKUX  371eMeHTOB. XuMHYecKas KOHTPO/Ib;
CBA3b:  KOBaJIeHTHasg  MOJsIpHast U YcTHBIM 0MPOC;
KOBaJIeHTHasl HeTloJIsipHasl.

61. | [IpomexxyTouHas arrecTaLusl. 1 1 0 KonTponbHast
BITP/KoHTposbHasi pabora. pabora;

BIIP;
62. | NoHHas cBs3b. 1 0 0 [TrcbMeHHbIN
KOHTPOJIb;
YcTHBIM 0MIPOC;
63. | Merannyeckast CBs3b. 1 0 0 YcTHBIM 0MpOC;
64. | BajleHTHOCTB U CTereHb OKUC/IEHUS. 1 0 0 [TvcbMeHHbIN
KOHTPOJIb;
YcTHBIM 0MpOC;

65. | TpeHHpOBOYHBIE yIpaKHEeHUs o 1 0 0 [TrcbMeHHbIN
BBIUMCJIEHUIO CTereHu OKHC/IeHUS KOHTPOJIb;
3/1eEMEHTOB B COeJUHEeHUSIX. YcTHBIM 0MpOC;

66. | OKHUCIUMTEBHO-BOCCTaHOBUTE/IbHBIE 1 0 0 [TuceMeHHbBIN
peakuuu (OBP). Ilpoueccel okucieHus: u KOHTPO/JIb;
BOCCTaHOBJIEHUS. Oxucnvrenu u YcTHBIN 0MpOC;
BOCCTAHOBUTEJIU.

67. | CocTaBneHue ypaBHEHUN OKHUC/IUTE/bHO- 1 0 0 [TrcbMeHHbIN
BOCCTAHOBUTE/IbHBIX peakUWuid U CXeM KOHTPOJIb;
3JIeKTPOHHOT0 OanaHca. YcTHBIM 0MpOoC;

68. | YpoK pasBUBaroLero KOHTPOJI 3HaHUM. 1 |0 0 [TrcbMeHHbIN
XyMUS B IelCTBUM. KOHTPO/Ib;

YcTHBIM 0MPOC;

OBIIEE KO/IMYECTBO YACOB I10 68 |4 6.5

[MTPOI'PAMME

9 KJ/IACC

Ne Tema ypoka KosmmuecTBO yacos Bupapi, ¢opmbl

n/ KOHTPOJIA

- BCero | KOHTPO/IbHbIEe | IpaKTHUYeCcKue

padoThI padoThI




1. | Knaccudukarus 1 HOMeHK/IaTypa YcTHBIM 0mpOC;
HEOpPraHUuYeCcKHX BeIlecTB
(MexxayHapoHasi U TPUBUA/bHas).

2. | I[lepuoguuecknii 3akoH. [leproauueckas YcTHBIM 0MpOC;
CUCTEMa XMMHUUeCKUX 3/IEMEHTOB
O. 1. MenpeneeBa. CTpoeHue aTOMOB.

3. | 3aKOHOMEepHOCTHU B U3MEHEHUU CBOMCTB YcTHBIN 0MIPOC;
XUMHUUECKUX 3JIEMEHTOB MepPBbIX TPEX
NepUOIOB, Kajus, KalbLys U UX
COeJUHEeHU B COOTBETCTBHU C
TI0JIO’KeHVEeM B TIEPUOIUUYECKOUN chUCTeMe U
CTPOEHUEeM aTOMOB.

4. | XuMHuecKre CBOMCTBA BeIlleCTB, [TrcbMeHHbIN
OTHOCSIIMXCS K Pa3/IMYHbIM KJlaccam KOHTPO/Ib;
HEOPraHWYeCcKHX COeUHEeHUH, UX
reHeTUYecKas CBSI3b.

5. | CTpoeHue BellleCTBa: BUIbl XMUMHUUeCKOMN [TrcbMeHHbIN
CBs13U. TUIMBI KPUCTA/I/TMUECKUX PEIIETOK, KOHTDO/Ib;
3aBUCHMOCTh CBOWCTB Bell|eCTBa OT TUIa
KPUCTA/I/IMYECKOMN PeIIéTKU.

6. | CTapTOBBIii (BXOAHOI) KOHTPO/Ib. KoHutposbHas

pabora;

7. | Knaccudukaiysi XuMUUeCKUX peakLyi 1Mo [TrcbMeHHbIN
pa3WuHbIM TpU3HaKaM (M0 YWUCTy U KOHTDO/Ib;
COCTaBy  y4YyaCTBYIOLIMX B  peakLuu YcTHBIN 0MIpOC;
BelIeCTB, IO TemIoBOoMy >S(QeKTy, Mo
VI3MEHEeHUI0 CTereHen OKMCJIeHUS
XUMUUECKUX 3/1eMEeHTOB, 1o
obpaTtumocTy, 1o YUYaCTHIO
KaTanusaTopa). JK30- U SHJ,0TepMUUeCcKHe
peakLy, TePMOXUMHUUECKHe YpPaBHEHUSI.

8. |IloHatTue 0 CKOPOCTM  XHWMHUUECKOU [TrcbMeHHbIN
peakiuu. IloHATHE O TOMOreHHBIX U KOHTPO/Ib;
reTeporeHHbIX  peakuusax.  DakTopkl, YcTHBIN 01IpOC;
B/AMSIIOLIME Ha CKOPOCTb XUMUYeCKOU
peakLiu.

9. |Ilonstrie 06 0OpaTUMBIX U HEOOPATUMBIX [TrcbMeHHbIN
XUMUUeCKUX  peakiusix. [loHsitue o KOHTDO/Ib;
XMMHUECKOM  paBHOBecuu.  DakrTophl,

BJAUSIIOIME Ha CMelleHue XUMHYeCKOro
paBHOBECHS].

10. | MexaHU3M OKHCJIMTE/IbHO- [TrcbMeHHbIN
BOCCTAHOBUTEJIbHBIX peakLuit KOHTDO/Ib;

(3MeKTpOHHBIN OaaHC OKUCUTETEHO-
BOCCTaHOBUTE/TbHOU peakLin).




11.

Teopus 3/1eKTPOJIMTUYECKON
JIMCCOLALHH. OJIeKTPOJIATBI u
He3/eKTPO/IUThl.  KaThOHBI,  aHWOHBI.
MexaHusMm AUccOLMaldd  BeLeCTB C
pasIMYHbBIMUA BUAMU XUMUUECKOW CBSI3U.

ITuceMeHHEBIN
KOHTPO/JIb;
YcTHBIM 0mpOC;

12. | Crenenp  auccouyauuu. CuibHble U YcTHBIM 0MpOC;
csiabble 371eKTPOJIUTHI.

13. | Peakijum MoOHHOTO OOMeHa, YCIOBUSI WX [TucbMeHHbIN
MpPOTeKaHUsl. NonHbIe ypaBHEHUsI KOHTPOJIb;
peaxiuii.

14. | XuMHuuecKre CBOMCTBA KUCJ/IOT B CBeTe [TucbMeHHBIN
TIpe/iCTaB/IeHHi 00 3/IeKTPOTUTHUECKOM KOHTPOJIb;
[CCOLALMN.

15. | XMMHueckue CBOMCTBA OCHOBAaHWW B [TrcbMeHHbIN
cBeTe Tipe/iCTaBIeHnN 06 KOHTPOJIb;
371eKTPOJIMTUYECKOUN AUCCOLIMALIAM.

16. | X¥MHueckue CBOWCTBA COJiel B CBeTe [TrcbMeHHbIN
nipe/icTaB/ieHdd 00 3/1eKTPOUTHUECKOM KOHTPO/JIb;
[CCOLMALMN.

17. | [lonsiThe o ruApo/M3e Cosen. YCTHBIM 0MpoC;
18. | KauecTBeHHble peakUMW Ha KaTUOHbI M [TrcbMeHHbIN
AHUOHBI. KOHTPOJIb;

19. |Ilpaktryeckasi pabora Nel. Pemenue [IpakTrueckas
JKCIIepYMEeHTa/IbHbIX ~ 337la4 [0 Teme pabora;
"DneKTposmMTHYecKas Aguccoryarus’.

20. | KonTponbHas pabota Nel KontponbHas
"[Teproanueckuii 3aKOH u pabora;
[Teproguueckas cucreMma . n.

MenpeneeBa. CTpoeHue atoma'.

21. | O6mass ~ xXapakTepUCTHKa  TajloreHoB. [TrcbMeHHBIN
OcobeHHOCTH CTpPOeHMsT aTOMOB 3THUX KOHTPOJIb;
37IeMEHTOB,  XapakTepHble i1  HUX YcTHBIN 0mpOC;
crerieHM  OkucieHus.  CrTpoeHune U
¢r3uUeckre CBOMCTBa TPOCTHIX BeIllleCTB
— TajJloreHoB. XMMHYeCKHe CBOMCTBA Ha
ripumMepe  xjopa  (B3aUMOZIEMCTBHE C
MeTaJlJlaMH, HeMeTaJlJlaMH, 1Le/I04aMH).

22. | XJI0pOBOZAOPOA,. CoJsiHas KHUCJI0Ta, [TrcbMeHHbIN
XMMHUUeCKWe  CBOMCTBa, oy YeHue, KOHTPOJIb;
rpyuMeHeHue. KauecTBeHHas peakLusi Ha YcTHBIN 01IpOC;
XJIOPU/I-UOHBI.

23. | ®usnosornyeckoe [eucTBue xjopa U YcTHBIM 0mpOC;

XJIOpOBOAOpPOJa HAd OpPraHM3M 4YeJ/IOBEKd.




BarkHeiilve x/10pyu/ibl ¥ UX HaX0XJeHUe B
ripupoze.

24.

[TpakTtryeckass pabora Ne 2. PeieHue
SKCIIePUMEHTA/IbHBIX  33/lay 0  TeMme
"[loarpynmna rajoreHoB".

[IpakTrueckas
pabora;

25.

PellleHre 3ajjau  Ha BBIUMC/IEHUS] 10
YPaBHEHUSIM XUMMWUECKUX peaklui, eciu
OJIVH peareHT JlaH B U30bITKE.

ITuceMeHHBIH
KOHTDO/Tb;

26.

OO011jasi XapakTeprCTHKA 3/ieMeHTOB VIA-
rpymmbl. OCOOEHHOCTU CTPOEHHsI aTOMOB
3TUX 3JIEMEeHTOB, XapakKTepHble s HUX
cTrerieHU  OkucieHusa.  CrTpoeHune U
(hr3uUecKre CBOMCTBA MPOCTHIX BEIeCTB -
KUC/IOpOZa M Ccepbl.  AJIOTPOIHbIE
MoAu(UKaALMK  KUCJIOpOZa U Cephl.
Xumuyeckue CBOMCTBA Cepshl.
HaxoxxzneHve ceppl U eé coeJuHEHUU B
npupofe. XHMMHYeCKOe  3arpsi3HeHHe
OKpY>Karolllel cpefibl COeIMHEHUSIMU Cepbl
(KMC/IOTHBIE JOXK[M, 3arpsi3HEHHe BO3JyXa
U BOZIOEMOB), CTI0CO0BI €ro
npejOTBpaleHusl.

ITuceMeHHBIN
KOHTDO/Ib;
YCTHBIM 0MpOC;

27.

CepoBopiopojl, CTpoeHue, ¢u3nueckue u
XUMHYECKHe CBOUCTBaA.

ITuceMeHHbIN
KOHTDO/Ib;
YcTHBIN 0mIpOC;

28.

Okcuabl  ceppl  Kak  TpeJCTaBUTeNH
KHUC/IOTHBIX OKCHZ0B. CepHUCTast KMC/IOTA.

ITuceMeHHEBIN
KOHTPOJIb;
YcTHBIM 0OMpOC;

29.

CepHast  Kucnota,  (usndyeckue U
XUMUUeCKre CBOWCTBa  (00mue  Kak
npe/iCTaBUTeNIsI  Kjdacca  KUCJIOT M
cneyuduueckre), rnpuMeHeHue. Cosu
CepHOM KHC/IOThl, KaueCTBEHHasl peakLiys
Ha cyJ/b(aT-uoH.

ITuceMeHHBIH
KOHTDO/Tb;
YCTHBIM 0MpOC;

30.

XuMuyeckue peaklivu, jie)kailiie B OCHOBe
TIPOMBIIIJIEHHOTO ~ criocoba  TomydeHust
CcepHOM KUC/IOTHI. PellleHWe 3ajau  Ha
HaxoX/leHWe MacCOBOM JI0/IM  BBIXOJa

TIPO/JIYKTa PeaKLvu.

ITuceMeHHBIN
KOHTPOJIb;

31.

OO011jasi XapaKTepucTHKa 371eMeHTOB VA-
rpyribl. OCcoOeHHOCTH CTPOEHHsI aTOMOB
3THUX DJIEMEHTOB, XapakKTepHble I/ HUX
CTelneHu OKMCJIeHUS. A3oT,
pacrnpocTpaHeHue B Mpupo/ie, ¢hr3uueckue
¥ XUMUYeCKrWe CBOWCTBa. Kpyrosopor
asora B TIpUpo/Je.

ITuceMeHHbIN
KOHTDO/Ib;
YcTHBIN 0mIpOC;




32. | AMMHaK, ero (usnueckue U XUMUYeCKHe [TrcbMeHHbIN
CBOWCTBa, TMO/lyueHWe U TIpUMeHeHue. KOHTPO/JIb;
Comu ammoHHsl, WX (QU3MUYecKue U YcTHBIM 0mpOC;
XUMUYeCKe  CBOMCTBa, TpUMeHeHMUe.

KauecTBeHHasi ~ peakiusi Ha  HOHbI
aMMOHWUSI.

33. | IlpakTrueckasi pabora Ne3. IlosmyueHue [IpakTrueckas
aMMuaka, u3yueHue ero CBOMCTB. pabora;

34. | A30THasi KuUCIOTa, eé (Qusnueckue u YCTHBIM 0MpOC;
XUMUUeCKre CBOWCTBa  (00mue  Kak
Tpe/iCTaBUTeNsl  Kjlacca  KUCAOT U
crniequduueckre). HutpaTsl.

35. | Ucnosib30BaHMe  HUTPATOB U COJIed YCTHBIM 0MmpoC;
aMMOHMS B KaueCcTBeé MHHEPAJbHBIX Coo01jeHue;
ynobpennii. XuWMHUeCKoe 3arpsisHeHHe
OKpyXKatollled  cpeAbl  COeVHEHUSIMU
asota (KUCIOTHbIE [OX/AW, 3arpsis3HeHue
BO3/lyXa, MI0YBbI U BOJOEMOB).

36. | ®ocdop, annoTpornHble MogUPHUKALIMU [TucbMeHHbIN
docdopa, ¢usMueckue U XHUMUUECKUE KOHTPO/JIb;
CBOUCTBA. YcTHBIN 01IPOC;

37. | Okcug — dochopa(V) u  docdopHas [TvcbMeHHbIN
KUC/I0Ta, (U3MUeckue U XUMHUUECKHe KOHTDO/Ib;
CBOMCTBa, TmonydyeHue. KauecTBeHHas YcTHBIN o11poc;
peakius Ha ¢docdar-1oHsbI.

Wcnonb3oBanve @QocdaTtoB B KadecTBe
MUHepa/IbHbIX yZAO0OpeHWid. 3arpsi3HeHue
TIPUPOJHBIX BOI0EMOB (ocaTamu

38. | Yrnepoja, annoTpornHbie MOAU(DHUKALIUU, [TrcbMeHHBIN
pacripocTpaHeHure B Mpupo/ie, pusnueckue KOHTPO/JIb;

U XUMWYECKHWe CBOMCTBA. AjcopOrus. YCTHBIM 0MpOC;
KpyroBoport yriepoja B ripupo/e.

39. | Okcugpl yriepoja, UX (QusMueckue Hu YcTHBIN 01IpOC;

XUMHYecKre CBONCTBA, (M3UOI0THUYECKoe
JlelicTBhe  Ha  JKUBble  OpraHU3MBbl,
roJiyueHve u NpUMeHeHue.
OKoJioruueckre Tpob/ieMbl, CBSI3aHHbIE C
OKCH/IOM yriepoza(IVv); ruroTesa
r700abHOTO  TIOTEIVIEHUs]  K/IMMaTa;
MapHUKOBbIN 3¢ (deKT.

40. | YronbHasg KMCJIOTa U €8 COJMM, UX I[TucbMeHHBIN
¢usmueckie UM XUMHYeCKWe CBOWCTBaA, KOHTPO/JIb;

noyueHre U ripuMeHeHre. KauecTBeHHast
peakiusi Ha KapOOHaT-HUOHBI.
Vcnonb3oBaHue KapOOHAaTOB B  OBITY,
Me/IULIMHe, TPOMBIIIIEHHOCTH, CeTbCKOM

YcTHBIM 0mpOC;




XO03SICTBe.

41. | [Ipaktuueckass pabota Ne4. TlomyueHue [IpakTrueckas
YTJIeKUCIIOro rasa. KauectBeHHast peakijusi pabora;

Ha KapOoHaT-MOH.

42. | IlepBoHayaibHbIE [TOHATUA 00 YcTHBIN 0MIpOC;
OpraHMYecKMx  Bel[ecTBaX Kak O
COeIUHEHUsIX ~ yI7epoia: 0COOeHHOCTH
COCTaBa U CTPOEHUSI.

43. | [TousiTHe 0  OWOMOTMUECKA  Ba)KHBIX YCTHBIM 0MpOC;
BeIlleCTBaxX: JXMpax, OeykaxX, YI/ieBOZaXx. Coob1enue;
MarepuanbHOe eJMHCTBO OPraHUYeCcKuX 1
HeOpraHWuyecKrx CoeZJMHeHNH.

44. | KpeMHul, ero usnueckre U XuMU4YeCKUe [TrcbMeHHbIN
CBOMCTBa, MOJyuyeHWe U TpPUMeHeHue B KOHTPOJIb;
snekTpoHuke. CoelVHEHUSI KPeMHUSl B YCTHBIM 0OMpOC;
Npupoze.

45. | Obume mipeacraBneHuss 00 — okcuge YCTHBIN 01pOC;
kpemMHus(IV) M KpemMHMeBOM KHCJIOTe. Coo01jeHue;
Cunvkatel, WX WCTOb30BaHUE B OBITY,

MeJuL1He, TIPOMBIIIIEHHOCTH.

46. | BaxkHelilme cTpouTebHble MaTepHarbl: YCTHBIM 0MpOC;
KepaMUKa, CTeKJI0, LIeMeHT, OeToH, Coo01ieHue;
kene3o0eToH. IIpobnembl 6Ge3omacHOTro
VICTIOJTb30BaHUs CTPOUTENBHBIX
MaTepuasoB B MMOBCeAHEBHOM XXU3HU.

47. | [Ipaktrueckass pabora Ne 5. PerieHue ITpakTnueckas
JKCIIepUMeHTalbHbIX 33lady [0 TeMe pabora;
"BakHelie HeMeTaJllbl U ux
coefuHeHus".

48. | O60611IeHMe U CUCTeMaTU3aLMsT 3HAHUH. YCTHBIM 0OMpOC;

TectupoBanue;

49. | KoutponbHast pabora Ne2 "Hemertarisl u KonTponbvHas
VX COeJJUHeHus " pabora;

50. | OOmasi  XapakTepUCTHKA XUMHYECKHX YCTHBIM 0MpOC;
3/1eMEeHTOB — MeTaJIJIOB Ha OCHOBaHUU UX
TOJIO)KEHHSI B TepUO/IUYECKON cucTteMe
XUMHYECKUX 3JIeMEHTOB
.. MeHpeneeBa U CTPOEHUS aTOMOB.

CrpoeHue Meta/ul0B. MeTta/Mueckas
CBSI3b Y MeTaj/ulnuecKasi KpucTaainueckas
peréTka.

51. | DNIeKTPOXUMUYECKUW Dsifi HarpsbDKeHUH [TrcbMeHHbIN
MeTa/ulIoB. PuH3NuecKue U XUMHUUeCKue KOHTPOJIb;

cBOMcTBa MeTa/utoB. OOIMe CrocoObl

YcTHBIN 01IpOC;




TMOJTy4YeHHs METaJ/1/I0B.

52. |IloHaTHE O KOppO3UU MeTal/IOB U YcTHBIM 0MpOC;
OCHOBHBIE CITOCOOBI 3aL[UTHI OT KOPPO3UH. Coo01jeHue;

53. | CnnaBel (cTanb, YyryH, AHOPaJtOMUHUH, YcTHBIN 0MIpOC;
OpoH3a), UX TpUMeHeHWe B OBbITY W Coobmienust;
TPOMBILIIEHHOCTH.

54. | lenouynsle Meta/ibl. IlosokeHne B [TrcbMeHHbIN
MepUoOANUeCKON  CHUCTEME  XUMHUYECKHUX KOHTPOJIb;
sanemeHToB /[l. V1. MeHpeneeBa, cTpoeHue YCTHBIM 0mpoC;
atoMoB. HaxoxgeHwe B TIpUpofe.
dusnueckre U XMMUYeCKre CBOWCTBA (Ha
npuMepe Hatpus M Kamusi). OKcuabl U
TUPOKCU/TBI HaTpusi u Ka/lusl.

[IpyMeHeHure 111e/IOUHBIX MeTal/IoB U UX
CcoeIUHeHUM.

55. | [llenouHO3emMenbHbIE MeTaslibl MarHU U [TrcbMeHHbIN

Ka/IbLIWK, CTpoeHue aToMoB. [losokeHre B KOHTPOJIb;
MepuoIUYeCcKOr CUcTeMe XUMHYeCKUX YCTHBIM 0OMpOC;
3/1EMEHTOB O. . MeHnpeneesa.
Haxoxxnenve B mipupoge. ®dusuueckue u
XUMHYEeCKWe  CBOMCTBA.  BakHeniiue
coeIMHeHUs Ka/ibLiysl (OKCUZ, TUIPOKCHU/,
COJIN).

56. | PemteHne 3ajjady  Ha BBIYHC/IEHUS 1O ITuceMeHHbIM
ypaBHEHUSIM XWMUUECKUX peaklui, eciu KOHTPO/Ib;
OJUH W3 peareHTOB JlaH B W30bITKE WM
COJEp)KUT TIpUMeCH; MacCOBOW  [I0/IU
BbIXO/la TIPOJyKTa PeakLvH.

57. | )KéctkocTh  BOABI U CHOCOOBI €& YCTHBIM 0MpoC;
yCTpaHeHwUs.

58. | Bbiuncienus o ypaBHEHUSIM [TrcbMeHHbIN
XUMHYECKUX Ppeaklud, ecId OAWH U3 KOHTPO/Ib;
peareHTOB JlaH B BH/ie BOJHOIO pacTBOpa
C W3BeCTHOM MaCCOBOM Jj0/IeM.

59. | Ilpaktnueckass pabora Ne6. JKEcTkocThb [TpakTHueckas
BO/bl U METO/IbI €8 yCTPaHeHHs . pabora;

60. | AJIFOMUHUM. [Tonoxxenue B [TvcbMeHHbIN
MepUOUYECKOM CUCTeMe XUMHYeCKUX KOHTPOJIb;
anemenToB /. I. MeHzeneeBa, CTpoeHuHe YCTHBIM 0OMpOC;
aroma. Haxoxzenne B mipupoge.
dusnueckue W XUMHUUECKHe CBOMCTBaA.

AMd@oTepHble  CBOMCTBa  OKCcHJa U
TUIPOKCU/IA.
61. | [IpomexxyTouHas arrecTarus. KonTponbHast




BITP/KonTposbHas pabora. pabora;
BIIP;

62. | XKeneso. Ilonoxenne B IepUOSUYECKON 1 [TrcbMeHHbIN
CUCTeMe XUMHYeCKUX 3nemeHToB [I. . KOHTPO/Ib;
Menjeneesa, CTpOeHue aroMma. YcTHBIM 0O1IPOC;
HaxoxpneHnve B npupoge. dusuyeckue U
XUMHYEeCKHe CBOUCTBA.

63. | Okcugpl, rugpokcuabl U conu xenesa(Il) 1 [TvcbMeHHbIN
u xxene3a(III). KOHTPOJIb;

64. | Ilpaktnueckasi pabora Ne 7. PemeHue 1 [IpakTrueckas
JKCIIepUMEHTa/IbHbIX ~ 337lad [0 Teme pabora;
"Baxxneiiue MeTaJlIbl 15 150:4
coelMHEeHUs".

65. | HoBble  MaTepuasbl U TeXHOJIOTHUH. 1 YcTHBIN 01IPOC;
BerjectBa ¥ mMarepuassl B MOBCeJHEBHOU Coob1jeHue;
JKA3HU uesioBeKa. XUMHS U 3[0pPOBbe.
be3omnacHoe wcrosnb30BaHre BeleCTB U
XUMUYECKHUX PeaKI[ui B OBITY.

66. | IIpypoaHble UCTOYHUKUA YI/I€BOZOPOJOB 1 YcTHBIM 0MpOC;
(yrosb, MPUPOJHBIA  Ta3, He(PTh) CoobrieHue;
TIPO/IYKThl WX IepepaboTKH, WX pOJib B
OBbITY U TIPOMBILIEHHOCTH.

67. | OCHOBBI ~3KOJIOTMUECKOW TPaMOTHOCTH. 1 YCTHBIM 0MpOC;
XyMuYeckoe 3arpsisHeHUe OKpY Karollen Coob1enue;
cpezpl, rpe/ieIbHO [0y CThMast
KoHLeHTpalusi BeilectB - [1/1K). Ponb
XUMHUHA B  PpeLIeHWH  3KOJOTHYeCKUX
nipobsiem.

68. | [IoBTOopenune Tembl "l'eHeTHyeckasi CBSI3b 1 [TrcbMeHHbIN
MeXIy MeTa/ylaMy U HeMeTasijlaMu'". KOHTPOJIb;

OBILIEE KOJIMYECTBO YACOB ITO 68

ITPOI'PAMME




YYEBHO-METO/JMYECKOE OBECIIEYHEHUE OBPA30BATEJ/IBHOI'O ITPOIIECCA

OBSA3ATEJ/IbHBIE YYEBHBIE MATEPUAJIbI /151 YYEHUKA

8 KJIACC

Xumwst. 8 knacc/Pyasuruc I'.E., ®enpaman d.I°., AkiroHepHoe o01jecTBo «M3naTenscTBo «ITpocBeleHer;
BBenute cBOl BapyaHT:

9 KJTIACC

Xumwst. 9 knacc/Pyasutuc I'.E., ®enpaman ®.I°., AkumoHepHoe o01jecTBo «M31aTensctBo «IIpocBeleHmer;
BBenuTe cBOV BapuaHT:

METOJUYECKUWUE MATEPUAJIBI AJ11 YUUTEJIA

8 KJ/TIACC

Xumust. 8 knacc/Pyasuruc I'.E., ®enpaman @.I°., AkipoHepHoe obiriecTBo «/3marenscTBo «IIpocBelrieHye;
MeTo/[uuecKoe Tocobue

9 KJIACC

Xumust. 9 knacc/Pyasuruc I .E., ®enpaman @.I°., AkipoHepHoe obiriecTBo «/3marenscTBo «IIpocBelrieHye;
MeTo/[uuecKoe Tocobue

OVP®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBHI 1 PECYPCBHI CETU UHTEPHET

8 KJIACC

https://resh.edu.ru/subject/29/8/

http://college.ru/himiya/

9 KJ/IACC

https://resh.edu.ru/subject/29/8/

http://college.ru/himiya/



MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJ/IBHOI'O ITPOLIECCA

YYEBHOE OBOPYJJOBAHUE

[TepcoHa/bHBIN KOMITbIOTED

KoJsioHku

[TpuHTEp J1a3epHbIi

WHTepakTHBHas [JOCKa, MyIbTUMeJUIHbIN TTPOEKTOP

I[paBuia TeXHUKU 6e30TMacHOCTH (CTeH ] IKCTIO3UL[MOHHBIN)

[Tepuoauueckasi cuicTeMa XuMuueckux 3jeMeHToB [1.M. MeHjeneeBa (CTeH/1, 3KCTIO3UI[OHHBIN)
PacTBOpUMOCTH coJiel, KUCJIOT U OCHOBaHUM B BOJie (CTeH 1 SKCTIO3UL[MOHHbIN)

I[TpaBua noBeeHUs 00yUaroIUxcst B KaOMHeTe XUMUM (MHCTPYKTaXKU /15l IPaKTUUeCKUX pabot u
NabopaTOpPHBIX OITBITOB),

[leMOHCTpalLMOHHBIe TabJULIBI TI0 XUMUU

JeMOHCTpalMOHHbIe TI/IaKaThbl 10 HeOPraHUUeCKOW XUMHUHU

KoMri1eKT nopTpeToB XMMHUKOB

Ilocka ayuTopHasi C MarHUTHOM TTOBEPXHOCTBIO M C TIPUCIIOCOO/IEHUSMY [I/1s1 KpeTuieHust TabInLl, KapT
Cron feMOHCTpaLMOHHbIN (U3 ABYX CEKLMM)

[ITkadbl CeKI[MOHHBIE /151 000PYAOBaHUs B 1ab0paHTCKOMH

[Tka¢ BBITSHKHOM

PakoBuHa-moMKa

Ceiid ans XxpaHeHUsI peaKTHBOB

OBOPYJOBAHUME U1 ITPOBEJEHUSA ITPAKTUYECKHUX PABOT

YuebHO-TIpaKTUUECKOe U yueOHO-1abopaTopHOe 000pyoBaHue

1) [Tpubopsi, HAOOPBI MOCY /bl ¥ J1TaOOPAaTOPHBIX TIPUHA/IJIEKHOCTEH 7SI XMMUYeCKOT0 KCTIepUMeHTa
OO01iero Ha3HaUeHUS:

1. HarpeBaTenbHbie IpHOOPHI (CIMPTOBKA)

2. [Jocka AJ1 CyLIKU IOCY bl

2) JeMOHCTpalLMOHHbIE

1. Habop mocyibl ¥ IpHUHA/IIEXKHOCTEH 7151 IEMOHCTPALIMOHHBIX OTBITOB 110 XUMHU 2.
Habop nocy/1bl ¥ PUHA/IEXKHOCTeH /1J1s1 BBITTO/THEHUST TPAKTUYeCKUX paboT 1Mo XUMHHU 3.
HITtaTvB A/is1 1€MOHCTPALMOHHBIX TIPoOHMpoK [1X-21

3) CreLianM3upoBaHHbIe TIPUOOPHI U arirapaThbl

1. Anmapat (pubop) A/is TO/TyYeHust Ta30B
2. TIpubop asist cobupaHust ¥ XpaHeHusI ra30B

4) KommuiekTs!I 715t 1ab0paTOPHBIX OTBITOB M MPAKTUYECKUX 3aHATHH 110 XUMUH
1. Habop mocy/ bl ¥ IPUHA/IIEXXHOCTEH /11 YYeHUUEeCKOT0 IKCIiepruMeHTa 2.
HabGop 6aHoK /17151 XpaHeHUs TBepAbIX peakTuBoB (30 — 50 mur)

3. Habop ck/isiHOK ((ps1akOHOB) 7i/1s1 XpaHeHUs] paCTBOPOB PeaKTHBOB

4. Habop nipobupok (I1X-14, ITX-16)

5. HarpeBaTeu ripubops! (criipToBKH (50 M)

6. ITpubop A1 OTyYeHus Ta30B

7. IllTatuB slabopaTopHbIi xuMudeckuit [IJTX



8. Habop mocypl AJ1si 1IeMOHCTPAL[MOHHBIX U JTaD0PATOPHBIX OTBITOB
9. KoMmieKT BOPOHOK KOHYCO00Opa3HBIX

10. KomryieKT BOPOHOK L{UTUHAPHUYECKUX

11. BopoHka fenvresibHas LUAIVHpUYeCKas

12. BopoHka KaresbHas

13. KoMrisieKT K016 KOHUYeCKUX

14. KomriekT K010 KPyT/I0A0HHBIX

15. KoMriieKT KoJi0 MI0CKOI0HHBIX

16. KoMruieKT MeH3ypoK

17. KOMIUIEKT XUMHUYeCKUX CTaKaHOB

Vicnosnb3ytoT AJ11 IPOBefieHUs] pa3/IMYHbIX XMMUUECKHUX OIlepaLjui.

18. KoMI/IeKT LUTMH/IPOB:

19. KommniekT wirnaresier v J10XKeK /151 BeLeCTB:

20. KoMIuieKT MeTa/uTMueCKUX U3/eIni /711 IEMOHCTPAIJMOHHBIX 1 JTA00PATOPHBIX OMBITOB: 3a)KUM
BUHTOBOM, 3a)KUM TMPY>KUHHbIN,

3@XUM TTPOOUPOYHBIH, JIOXKKA [I/IsT COKUTaHUS BEIleCTB

21. Habop CTeK/IAHHBIX TPYOOK

22. Habop u3genuii u3 dapdopa u dasiHca: crymnka ¢ mectukoM Nel,Ne3, Tvresb HU3KHH, yallia
BbINTapUTe/IbHAs, TPEYTrOIbHUK /151 TUT/IA Ne6.

5) Mogenu
KoHCTpyKTOp /17151 COCTaB/IeHUsI MOJIEKYJT

6) HatypanbHble 00BEKThI KOJUTEKLIN

. AmIOMUHUH

. Bonokna

. KameHHbI# yTo/ib ¥ MPOIYKTHI €ro TiepepaboTKu
. Kayuyk

. MeTanmnbl ¥ CI11aBbl

. MuHepasbl ¥ rOpHbIE TOPO/bI

. HedTb 1 BaxkHeliIIMe IPOAYKTHI ee TiepepaboTKu

0 N Ul WN -

. IImactmaccsl

9. TorumBo

10. YyryH u crans

11. Illxana TBEpAOCTH

7) PeakTuBBI

1. Kucnora consHas

2. Habop Ne 3 BC «Illesioum»
Kanus ruppokcup

Kanbums ruipokcu

Hatpus rugpokcus

OtpensHO:
['mapokcuz, aMMOHUS
'mppokcup megu



T'uppokcup, 6apust

3. OKcuIbl MEeTaoB;

Oxkcup 6apus
Oxkcup XKenesa (I1)
Oxkcup AIOMUHHS

4. Metanbl:

ANFOMUHUM (TpaHyJIbl)

’Kene3o BoccTaHOBJI. (TTOPOILIOK)

LIuHK (Tpany/ibl)

’Kene3o merasinyeckoe BOCCTaHOB/IEHHOE BOJOPOJOM

5. Habop Ne 6 C «Opranuueckuie BeIjecTBa»
I'ekcaH

I'roko3a

I'nmytepun

dopmanuH

MypaBbUHas KUC10Ta

Kucnora ykcycHast

OtpenbHO:
HedTb
AHumH

6. Habop Ne 7 C «MuHepanbHble y100peHus»
AmMMoHUI cynbdaT

Kanuii xsopucTbi

Kapbamu, (MoueBrHA)

HatpueBasi cenuTpa (HaTpuii a30THOKHCJTBIN)
CynepdocdaT rpaHyMpoBaHHbIN
Tpunarpuiidocdar rpaHy/1MpOBaHHBIM

OtpenbHO:
docdhoputHasi Myka
Cymnepdocdar npocToii

KanuiiHas comb

7. Habop Ne 8 C «VoHUTBI»
AHnoHUT
Katuonur

8. Habop 11 C «Conu /151 IeMOHCTPAJMOHHBIX
OMBITOB» AMMHaK 0e3BO/IHBII



AMMOHMHM yTJIEKUCBINA
Kanuii yriekuc/ibii



Kanuii yryiekucsibiii KAC/bli

Kamit gpochopHOKUCBIN

Kanbuuii pochopHOKUCBIN

Kanbimit pochopHOKUCBIN 0fHO3aMellleHHBIH

HaTpuii yrinekuciblit
Hatpuii dhochopHOKUC/IBIN 12-BOAHBIN

9. Habop Ne 12 BC «Heopranuueckue BelriecTBa [ijisi [eMOHCTPALJMOHHBIX OIBITOB»
Kanumii ioaucThIi

Kasnuii )kene3ucToCMHepOAUCTbIA 3-X BOJHBIN

Kanmii >kene3smcTocuHepoAUCTbIN

Kanuii pojjaHHCThIN

Kasuii GpoMuCTsbIii

HaTpuii cepHOKUC/IBIN

HaTpuii yrinekuciblit

Hatpuii ¢propucTsbiii

Cepa mosoras

10) Ha6op Ne 13 BC «I"anmoreHuzbi»
JIuTuii XJI0pUCTBIN

AMMOHMU XIOPUCTBIN

Bapwuii xnopucTslit

JKese30 x0pHOE 6-BOAHOE
Kanmmi1 xnopuctsin

Kanb1mii X1opucTbIit

MarHuii XJIOpUCTbIf

Menp nByxsopucras 2-BoJjHast
HaTtpwuii xyiopucTsiv

LIMHK X/TIOpUCTBIN

OtpenbHO:
Xnopup bapust
XJ10pu/, amfOMUHUS

11. Habop Ne 14 BC «Cynbtatel. Cynbdputsl. Cynbhubi»
AJTFOMMHUM CEpPHOKHUC/IBIN
AMMOHUI CEpHOKHC/TBIN

JKenesa cepHOKUC/I0€ 7-MU BOJHOE
Kasnuii cepHOKUCBIA KUC/TBIT

Kasnuii cepHOKUCTBIN

KanbLiyii CepHOKUC/TBIN 2-BOAHBIN
Kymnopoc »xene3Hblit

Kynopoc mMegHbIM

Kyriopoc LIMHKOBBI

MarHuii CepHOKHUCIbIN 7-MU BOJHBIU
Hatpwuii cepHUCTBIN



HaTpuii cepHOKUC/BIN Oe3BOAHbIN

12. Habop Ne 16 BC
AnroMuHUN
rpaHy/IMPOBaHHbBIN
Kene3so (IIT) okcup
’Kene3o kapboHUTBHOE
Megs (IT) okuch

[uHK
rpaHy/IMPOBaHHbIN

13. Habop Ne 17 C
«Hutpatsbi»

AMMOHUI
a30THOKHWC/IbIN

bapuii a30THOKHC/IBIN
Kanuii a30THOKUCTBIN
Kanbuuii
a30THOKHUC/TbIN
Hatpuii a30THOKHC/IBIN

Cepebpo
a30THOKUCJIO

14. Ha6op Ne 18 C «CoeguHeHus
XpOMa»

AMMOHUS IBYXPOMOBOKHUCITBIH.
Kanus

JIBYXPOMOBOKHCTBIHT

Kanus
XPOMOBOKMCJIBIN

15. Habop Ne 19 BC «CoenuHeHust
MapraHra»

MapraHiia ByOKUCH

Kanuii MapraHijoBOKuC/IbIv

16. Habop Ne 21 BC «Heopranuueckue
BeljectBa» KanbLys OK1Ch

Megp (I1) cepHokucas

Megp (II) yrnekvciasi ocCHOBHast



HaTpuii yrinekuciblii
HaTpuii yrineKucibliii KUCIbIN

OtpenbHO:
[HZ1510
a30THOKHUC/TbIN
CauHer|
a30THOKHUC/IBbIN.

17. Habop Ne 22 BC
«nauKaTOphI»
MeTunoBelii OpaHXeBbIi,
VH/IMKaTop
®eHondTanert, UHIAKATOP

18. Marepuarnsl:
AKTHBUDOBaHHBIN yToJb
Basenun

Kanbiyst kapboHaT
(Mpamop, men)
[Tapadun
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