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IHHOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma o xumuw it 00ydaromuxcs 8-9 Ki1accoB cocTaBieHa Ha OCHOBe TpeboBaHMiA K
pe3yabpTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOTO 0011ero o0pa3oBaHus,
npeacTaBiIeHHbIX B DeepantbHOM rocyJapCTBEHHOM 00pa30BaTeIbHOM CTaHAapTEe OCHOBHOTO OOIIEro
o0pa3oBaHus, ¢ yI€TOM paclpee€HHBIX 10 KJIaccaM MPOBEPSIEMBIX TPEOOBAHUHN K pe3yJIbTaTaM OCBOCHHS
OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl OCHOBHOTO 00IIEr0 00pa30BaHUs U 3JIEMEHTOB COJICPKAHMU,
MPEJCTABICHHBIX B Y HUBEPCATIHLHOM KOIU(PHKATOPE IO XMUMHUH, a Takke Ha ocHOBe [IpumepHoii mporpaMMbl
BOCIUTaHUS 00yJaromuxcs MpH MOJyYeHUH OCHOBHOTO 00111ero oopa3zoBanus u ¢ yuérom Konnenmmm
MpenogaBaHus yueOHOTO TpeaMeTa « XuMHUsH B 00pa3oBaTeIbHBIX opranu3anusix Poccuiickoit
®denepanny, peain3yroNX OCHOBHbIE 0011e00pa3oBaTeibHble porpaMmMsl (yTB. Pemennem Komnernn
Munnpocsemenus Poccun, mpotokoi ot 03.12.2019 N I1K-4BH).

OBLIAA XAPAKTEPUCTUKA YYEBHOI'O ITIPEJIMETA «XUMMUSD»

Bxutag yuebHoro npenmera « XuMusi» B TOCTHXKEHHUE 11eJIell OCHOBHOTO 00111ero oOpa3oBaHus 00yCI0BIEeH
BO MHOTOM 3HAUeHHEM XUMHYECKOU HAYKM B TIO3HAHWH 3aKOHOB IMPUPOJbI, B pa3BUTHUU IMTPOU3BOAUTCIBHBIX

CHJI 00IIECTBA U CO3JJaHUH HOBOM 0a3bl MaTepUalIbHOM KYIbTYPHI.

XUMHS KaK 2JIEMEHT CHCTEMBI €CTECTBEHHBIX HAYK PacIpoCTpaHuia CBOE BIMSIHUE Ha BCE 00IacTH
YeJI0BEYECKOTr0 CYIIECTBOBAHUS, 3ajajila HOBOE BHJIEHHE MHpPaA, CTajla HEOThEMIIEMbIM KOMIIOHEHTOM
MHPOBOH KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM >KM3HH O0II€CTBA: 3HAHNE XUMUU CIIY’)KUT OCHOBOH /ISt
(hopMHUpOBaHMSI MUPOBO33PEHHUSI YENIOBEKA, €ro MpeACTaBIeHUI 0 MaTeprUaIbHOM €MHCTBE MUPA; BAXKHYIO
poJib urpaioT GopMUpyeMble XMMHEH MPEACTABICHUS O B3aUMOIIPEBPAILIEHUSX SHEPTUU U 00 3BOIOLUH
BEIIECTB B MPUPO/IC; COBPEMEHHAs! XUMUS HalpaBjieHa Ha peleHue riIo0albHbIX TPOoOIeM YCTOMUNBOTO
Pa3BUTHS YEJIOBEUECTBA — CHIPbEBOM, YHEPreTUUECKOM, MUIIEBOM U AKOJIOTHYECKOI 6€30MacHOCTH, PoOIeM
3/IpaBOOXpPaHEHHUSI.

B ycnoBusx Bo3pacTaroniero 3Ha4eHuss XUMHUH B )KU3HU OOIIECTBA CYILIECTBEHHO MOBBICHIIACH POJIb
XMUMHYECKOT0 oOpa3oBaHus. B minane conupanusanyuy oHO SBISETCS OJHUM U3 YCIOBUN (HOPMUPOBAHUS
MHTEJUJIEKTa JIMYHOCTU U TAPMOHUYHOTO €€ pa3BUTHSL.

CoBpeMEHHOMY YeJIOBEKY XUMUYECKHE 3HAHUSI HEOOXOUMBI Ui IPUOOPETEHNUs OOIIEKYIbTYPHOTO
YPOBHS, TIO3BOJISIIOLIETO YBEPEHHO TPYAUTHCS B COIIMYME M OTBETCTBEHHO y4acCTBOBATh B MHOT000Opa3HOi
KU3HU OOIIEeCTBa, /U OCO3HAHUS BaYKHOCTU Pa3yMHOTO OTHOIIEHUSI K CBOEMY 37I0POBBIO U 3JJ0POBBIO
JPYTUX, K OKpY>Karolei IpupoIHOM cpesie, Uid IpaMOTHOTO TIOBEICHUS IIPU UCTIOJB30BAaHUHU PA3IMYHbBIX
MaTepHUaIoB U XMMHUYECKHUX BEIIECTB B MOBCEIHEBHOMN KU3HMU.

XuMuyeckoe 00pazoBaHuE B OCHOBHOM IIKOJIE SIBISIETCSI 0A30BBIM 110 OTHOIIICHHUIO K CUCTEME OO0IIEero
XUMHUYECKOTO oOpa3oBaHus. [IoaTOMy Ha COOTBETCTBYIOIIEM EMY YPOBHE OHO PeaTu3yeT MpHUCYIIHE 001eMy
XUMHUYECKOMY 00pa30BaHHUIO KIIFOUEBbIE IEGHHOCTH, KOTOPBIE OTPAXKAIOT TOCYIaPCTBEHHbBIE, OOIIECTBEHHBIE U
WHIUBUAYaIbHBIE TOTPEOHOCTH. DTUM ONPEAETSETCS CYIIHOCTh OOIIel cTpaTerui 00y4eHHs, BOCITUTAHUS U
pa3BUTHS 00YUAIOLIUXCS CPEACTBAMU YUEOHOTO MpeaMeTa « XUMUsD».

N3yuenne npeamera: 1) cnocoOCTBYET peaan3aliii BO3MOXKHOCTEH Uil caMOpa3BUTHS M POPMUPOBAHMS
KYJIBTYpBI TMYHOCTH, €€ 0011ei 1 (YyHKIIMOHAIBHOM IrPaMOTHOCTH; 2) BHOCHUT BKJIaJ B (POPMHUPOBAHUE
MBIIIUIEHUS] U TBOPYECKUX CITIOCOOHOCTEN MOAPOCTKOB, HABBIKOB UX CAMOCTOSITENIbHON yueOHOM
JEeATeIbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIE0BATEILCKUX YMEHHM, HE0OX0AUMBIX KaK B IIOBCEIHEBHON
KHU3HH, TaK U B IPO(PECCUOHATLHOM IeATENFHOCTH; 3) 3HAKOMUT CO CHEU(PHUKON HAyYHOT'O MBILILICHUS,
3aKJIaJbIBAET OCHOBBI LIEJIOCTHOTO B3IJIsJa Ha €AMHCTBO IPUPO/IbI U YEIOBEKA, SBIISETCS OTBETCTBEHHBIM



3TanoM B (GOPMHUPOBAHUH €CTECTBEHHO-HAYYHOW IPaMOTHOCTH TOJIPOCTKOB; 4) CIOCOOCTBYET
(bOpMI/IpOBaHI/IIO HCHHOCTHOI'O OTHOIICHUA K €CTCCTBCHHO-HAYYHbIM 3HAHUAM, K IIPUPOAC, K UCIIOBCKY,
BHOCHT CBOH BKJIaJl B 3KOJIOTUYECKOE 00pa30BaHNE MIKOIHHUKOB.

Haspannple HampaBieHUs B 00yICHUH XUMHUH 00SCIICUNBAIOTCS CIICIU(PUKON CONCpKAHUS TPEIMETa,
KOTOpBIﬁ ABJICTCA ICAArOrn4CCKu aJaliTUPOBAHHBIM OTPAKCHUEM 6a30130p”1 HAayKU XMMHWU Ha OHpeI[eHéHHOM
arare €€ pa3BUTHSL.

Kypc xumun 0CHOBHOM IIKOJIBI OPUEHTHPOBAH Ha OCBOCHUE O0YUYaIOIIMMUCS OCHOB HEOPTaHUYECKOM

XHUMHUHU U HCKOTOPBIX MOHSATHH U CBGI[GHI/Iﬁ 00 OTACIIBHBIX 00BeKTax 0pFaHI/I‘IeCKOI71 XUMHHU.

CrpykTypa coaep:kaHus rnpeamera chopMUpOBaHA HA OCHOBE CUCTEMHOIO MOAX0/A K €r0 U3y4YEHHUIO.
ConepmaHI/Ie CKJIaJIbIBACTCA U3 CUCTEMbI MOHATHHA 0 XMMHUYECKOM DJIEMEHTE U BCIICCTBE U CUCTCMBI TOHSATHH
0 XUMHYeCKOH peakiuu. O6e 3T CUCTEMBI CTPYKTYPHO OpraHU30BaHbl MO MPHUHIIUITY [1OCIIEI0BATENEHOTO
Pa3BUTHS 3HAHUN HA OCHOBE TEOPETUYECKUX MPEICTABICHUIN pa3HOTO YPOBHS: aTOMHO-MOJIEKYIISIPHOTO
Y4EHHMs KaK OCHOBBI BCETO €CTeCTBO3HaHus, ypoBHs [leprnoaudeckoro 3akona /. 1. MenneneeBa kak
OCHOBHOTI'O 3aKOHA XMMHUHU, YYCHHA O CTPOCHUU aTOMa U XUMHYECKOHN CBiA31, HpeI[CTaBJ'IeHI/Iﬁ 00
IEKTPOIUTUYECKOHN TUCCOLMALIMN BEIECTB B pacTBOpax. TeopeTuueckue 3HaHUs PacCMaTpUBAaOTCS Ha
OCHOBE AMIIMPUYECKH MOTYYEHHBIX U OCMBICICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIIEA0BATENBHO OT OJIHOTO
YPOBHS K JIpyTOMY, BBINIOJIHSSA (YHKIIMH OOBSICHEHUS U IPOTHO3UPOBAHUSI CBOMCTB, CTPOCHUS U

BO3MOJKHOCTEH MPAKTUYCCKOT'0 MIPUMCHCHUA U MMOJTYYCHUA N3Yy4aCMbIX BCIICCTB.

Takas opranusaiys cofepxaHus Kypca criocoOCTBYET MPeICTaBICHUIO XUMUYECKOH COCTaBIISIOIIEN
Hay4YyHOU KapTHUHBI MUpa B JIOTUKE €€ CUCTEMHOM Npupoibl. Tem caMbiM oOecrieynBaeTcsi BO3MOKHOCTD
(dbopMupoBaHUs y 00yHarOMMUXCS IEHHOCTHOTO OTHOUIEHUS K HAYYHOMY 3HAHHUIO M METO/IaM MO3HAHUS B
Hayke. BaxHO Takke 3aMEeTHTh, YTO OCBOEHHE COAEPKAHUS Kypca MPOUCXOAUT C MPUBJICUEHUEM 3HAaHUH U3
paHee U3y4eHHBIX KypcoB: «Oxpyxaromuii Mupy», «buomorus. 5—7 xkmaccei» u «Pusuka. 7 Kiaaccy.

HEJIN U3YYEHUSA YYEBHOI'O ITPEIMETA «XUMUWUS»

K nampasiieHunto nepBocTeneHHOM 3HAYMMOCTH TPU peain3aluu 00pa3oBaTelbHbIX (PYHKIUI IpeameTa
«XUMHUSD» TPAAUIIMOHHO OTHOCAT (pOpMUpPOBaHKE 3HAHUN OCHOB XMMHUYECKOI HayKU Kak 00J1acTh
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM JeSITEIbHOCTH YEeJIOBEKa U KaK OJIHOTO U3 KOMIIOHEHTOB
MHUPOBOM KYJIbTYpHL. 3a/aya MpeaMeTa COCTOUT B (POPMUPOBAHUN CUCTEMbI XUMUYECKUX 3HAHUNA —
BOKHEHIINX (PaKTOB, MOHATHI, 3aKOHOB U TEOPETUYECKUX MOJIOKEHUI, JOCTYITHBIX 0000IIeHUI
MHPOBO33PEHYECKOTO XapaKTepa, sI3bIKa HayKH, 3HAHUN O HayYHBIX METOJIaX U3YYCHHUS BEIECTB U
XMUMHUYECKUX PeaKlUii, a TaKke B POPMUPOBAHUM U PA3BUTUU YMEHUH U CIOCOOOB JEATEIHHOCTH,
CBSI3aHHBIX C IUIAHUPOBAHHEM, HAOIIOJCHUEM U MPOBEICHUEM XUMUYECKOTO SKCIIEPUMEHTA, COOTIOICHUEM
MpaBuII 6€30MacHOr0 OOpalleHus C BEIECTBAMU B TOBCETHEBHOM KU3HU.

Hapsiny ¢ aTuM nenu n3ydeHus npeaMera B IporpaMMe yTOUHEHbl U CKOPPEKTUPOBAHBI ¢ YIETOM HOBBIX
IIPUOPUTETOB B CUCTEME OCHOBHOTO 00111ero 00pazoBanus. Ceroans B 00pa3oBaHUM 0COO0 3HAUNMOMN
MPU3HAETCS HAMIPABJICHHOCTh OOYyYeHHs Ha pa3BUTHE U CaMOpPa3BUTHE JINYHOCTH, (POPMHUPOBAHUE €€
MHTEJUIeKTa U 0011eil KynbTypbl. OOyueHHe yMEHUIO YIUThCS U MPOJIOJDKATh CBOE 00pazoBaHue
CaMOCTOSITEJIbHO CTAHOBUTCS OJTHOM M3 BaXKHEHIINX (QYHKIMH y4eOHBIX MPEIMETOB.

B cBs3u ¢ atuM IIpUu U3Yy4YCHUU NTPCIAMETA B OCHOBHOMH IIIKOJIE JOMUHUPYIOIICC 3HAYCHHUC HpI/IO6peJ'II/I TaKHue
OCIk, Kak:

— q)OpMI/IpOBaHI/IC HHTCIIJICKTYAaJIbHO pa3BHTOﬁ JIUMYHOCTH, TOTOBOM K CaMOO6pa3OBaHI/IIO,
COTPYAHHUUICCTBY, CAMOCTOATCIBHOMY IIPUHATHIO peLHeHHfI, CIIOCOOHO aAaalnTUpPOBATHCS K 6BICTpO
MCHAIOIMUMCH YCIIOBUAM KU3HU,



i HaHpaBHeHHOCTB O6y‘-IeHI/I$I Ha CUCTCMATHUYCCKOC HpI/IOGH_[eHI/Ie yqaumxcsl K CaMOCTOﬂTeJ’IBHOﬁ
HO3HaBaTeJ’IbHOfI JACATCIIbHOCTH, Hay‘-IHBIM METOJaM IIO3HAaHUA, q)OpMI/IpyIOH_II/IM MOTHUBaAIIUuO U paSBI/ITI/Ie
CIIOCOOHOCTEH K XMMUU,

— obecrieyeHne yCcIOBHH, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YJAOIIUMHUCS OTIBITA Pa3HOOOPa3HOIMA
ACATCIBHOCTH, IIO3HAHUA U CAMOIIO3HAHHUA, KIIFOUCBBIX HABBIKOB (KIIIOLIGBBIX KOMHeTeHL{Hﬁ), UMCHOIITUX

YHHUBCPCAJIbHOC 3HAYCHUE JIA Pa3JINYHBIX BUAOB JACATCIIbBHOCTH,

— (dopMupoBaHKEC YMCHHI OOBSCHATH U OLICHUBATH SBJICHHS OKPYXAIOIIETO MUPa HA OCHOBAHHUH
3HAHUM U OTBITA, MOJYYECHHBIX [IPU U3YYEHUHN XUMUU;

— (dopmupoBaHKE Y 00YJIAFOIINUXCS TYMAaHUCTHYECKUX OTHOIICHUH, TOHUMAHUS [ICHHOCTH
XUMUYECKUX 3HAHUM TSI BBIPAOOTKHU IKOJIOTHYECKH 11€JIECO00pa3HOTO MOBEICHUSI B OBITY U TPYIOBOM
JESITETFHOCTH B IIEJIIX COXPAHEHHUSI CBOETO 3/I0POBBS U OKPYKAIOIIEH TPUPOTHON CPEIBI;

— pa3BUTHE MOTUBALMU K OOy4EHUIO, CHOCOOHOCTEHN K CAMOKOHTPOJIIO M CAMOBOCIIMTAHHIO Ha OCHOBE
YCBOEHHMSI 00I11€YeIOBEYECKUX [IEHHOCTEN, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY IIpoduis u
HaIpPaBJIEHHOCTH JaJIbHENUIIEr0 00y4YeHHUS.

MECTO YYEBHOI'O ITPEJIMETA «XUMHUS» B YHEBHOM IIJIAHE

B cucreme o6miero o6pazoBanus «XUMHsD IpU3HaHA 003aTENbHBIM YU€OHBIM MPEAMETOM, KOTOPBII
BXOJHT B COCTaB MpeAMETHOM 001acTh «EcTeCTBeHHO-HAaydHBIE TTPEIMETHI».

VY4eOHbIM IJ1aHOM Ha €€ u3ydeHue oTBe/ieHO 136 yueOHBIX yacoB — 1O 2 4. B HeJenio B 8 1 9 kiaccax
COOTBETCTBEHHO.



COJEP)KAHME YYEBHOI'O IPEIMETA

8 KIIACC

IlepBoHaYa/bLHBbIE XMMHYECKHE TIOHATHSA

[Ipenmer xumuu. Pose xuMuu B )KU3HU desioBeka. Tena u BemecTsa. PU3nyeckue CBOWCTBA BEIIECTB.
ArperaTHoe cocTosiHue BeniecTB. [IoHsATHE 0 METOaX MO3HAHUS B XUMHH. XUMUS B CUCTEME HayK. YucTeie
BemiecTBa 1 cMecu. CriocoObl pa3/iesieHusi CMECEH.

ATOMBI U MOJIEKYJIbI. XUMUYECKHE 3JIeMEeHThl. CHUMBOJIBI XUMHUYECKUX AIIEMEHTOB. [IpocThie U CII0KHBIE
BelIecTBAa. ATOMHO-MOJICKYJISIPHOE YUEHHE.

Xumnaeckas popmysna. BareHTHOCTh aTOMOB XUMHUYECKUX DJIEMEHTOB. 3aKOH IOCTOSIHCTBA COCTaBa
BeniectB. OTHOCHTENBbHAS aTOMHAasE Macca. OTHOCHTENNbHAs MOJIEKYIIsIpHast Macca. MaccoBast 10Jist
XAMHYECKOTO DJIEMEHTa B COEIMHEHHH.

du3nyuecKue U XMMUIECKUE SBICHUS. XUMUYECKasi peakius 1 e€ Mpu3HaKu. 3aKOH COXPaHEHHUsT MacChl
BellecTB. XUMUYecKrue ypaBHeHus1. Kitaccupukanms XuMHIeCKUX peakiuii (COSMHEHUS, Pa3I0KEeHN,
3aMernieHus, o0OMeHa).

XUMHUYECKUH SKCTIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOM MOCY0M, ¢ MpaBUiiaMu paboThl B 1TabOpaTopuu u
npuéMamMu 00pameHus ¢ JJabopaTopHBIM 000PYAOBaHUEM; U3YUEHHE U ONMCaHue (PU3NIECKUX CBOICTB
00pa3110B HEOPraHMYECKUX BEIIECTB; HabMoAeHIe (pU3nUecKuX (IJIaBJIeHHe BOCKA, TassHUE JIbJIa, paCTUpaHUE
caxapa B CTYIIKe, KHIIEHUE W KOHJICHCAIUS BOJIbI) M XUMUYECKHUX (TOPEHNE CBEUH, MPOKATMBAHNE METHON
MIPOBOJIOKH, B3aMOJIEMCTBHE MeJla C KHCIOTOM) sIBIIEHUH, HAOII0IeHNE U ONMCAaHUE MPU3HAKOB MTPOTEKAHUS
XUMUYECKUX peakiuii (pa3ioKeHre caxapa, B3auMOJICHCTBIE CEPHON KUCIIOTHI C XJIOPUAOM Oapwus,
pasnoxxenue runpokcuaa meau(Il) mpu HarpeBanuu, B3anMoielicTBHE Keme3a ¢ pactBopoM cosid Meau(1l));
M3y4YeHHUE CIIOCOO0B pa3fesieHus cMecel (C MOMOIIbI0 MarHuTa, (UILTPOBaHKE, BhITapUBAHUE,
TUCTUIUISILNS, XpoMaTorpadusi), IpoBeIeHUE OUUCTKY MTOBAPEHHOM COJIM; HAOIIOIEHUE U ONTUCaHHE
Pe3yIbTaTOB MPOBEACHUS OMBITA, HILTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUSI MacChl; CO3JaHue MoIesei
MOJIEKYJ (ITapOCTEPIKHEBBIX ).

BaxHeiinue npeacTaBuTe M HEOPraHUYeCKUX BelleCcTB

Bosnyx — cmecs razos. Coctas Bo3ayxa. Kucinopox — aneMeHT u nnpocroe Bemectso. Haxoxnenue
KHCJIOpOJa B IpUpoe, Gpu3ndeckue 1 XMMuYeckre cBoicTBa (peakuuu ropenusi). Oxcusl. [Ipumenenune
kucnopoaa. CriocoObl MOJTy4eHHs KUCIOPOAa B 1aOOPATOPUH U IPOMBIIIIIIEHHOCTH. KpyroBopoT kuciopoza B
npupoje. O30H — aJUIOTPONHAsA MOIU(PHUKALMS KUCIOPOa.

TennoBoil 3¢ pexT XMMHUUECKON peakLuu, TEPMOXUMUYECKHUE YPABHEHUS, K30~ U SHIOTEpPMUYECKUE
peakuuu. TormBo: yroyib 1 MeTaH. 3arps3HEHUE BO3/yXa, YCHUIIEHUE TAPHUKOBOTO 3¢ (deKTa, pa3pylieHue
030HOBOTO CJIOSI.

Bonopoa — snemeHT 1 npoctoe BemecTBo. HaxoxaeHue Bogopoa B npupojae, GU3NUecKue U XUMUYECKue
CBOICTBA, MPUMEHEHHE, CIIOCO0BI NoTydeHus. Kucinotsl u conu.

KomnuectBo BeniectBa. Moins. MosnsipHas macca. 3akoH ABoraapo. MossipHblii 00bEM razos. Pacuérs! o
XMUMHYECKUM YPaBHEHHUSM.

®dusnueckue cBocTBa BOAbL. Bona kak pactBoputeins. PactBopbl. HachllieHHbIE 1 HEHACBIIICHHBIE
pacTBOpBL. PacTBOpUMOCTS BelecTB B Boje.MaccoBas 10JI BELIECTBA B PaCTBOPE. XUMUYECKHUE CBONCTBA
BoJbl. OCHOBaHuUA. PoJib pacTBOPOB B IPHUPO/IE U B JKU3HU YesloBeKa. KpyroBopoT Boibl B IPUPOJE.
3arpsizHeHue npupoHbIX BoJ. OXpaHa U OYUCTKA MPUPOJHBIX BOI.

Knaccugukamnus Heoprannyeckux coeannennit. Oxcupl. Kinaccudukaryst okcuaoB: coneodpasyromniie
(OCcHOBHBIE, KUCIIOTHBIE, aM(pOTepHbIE) U HecoseoOpasytomire. HoMeHkIaTypa okcuaoB (MeXIyHapOaHas U
TpuBHaIbHAA). PU3NUECKHEe U XMMUYECKHE CBOIcTBa Okcu0B. [lomyuenue okcuaoB.

OcnoBanust. Kinaccugukariyst OCHOBaHHA: IET0UYM M HEPACTBOPUMBIE OCHOBaHMs. HoMeHknatypa



OCHOBaHUH (MeXIyHapoaHas U TpuBUaibHas). Ousnueckrue 1 XMMUYECKUE CBOMCTBA OCHOBAHUIA.
[Tosmyuenne ocHOBaHUM.

Kucnotsl. Knaccudukanus kucinot. Homenknarypa KucioT (MeXIyHapoIHasi U TPUBUAIBHAS ).
DuU3NYECKUE U XUMUYECKUE CBOKCTBA KUCIIOT. P aktuBHOCTH MeTasuioB H. H. bekerosa. [Tonyuenue
KHCJIOT.

Conu. Homenknatypa cosiei (MexayHapoaHas U TpuBHaibHas1). GU3nuecKkue 1 XUMHUYECKUE CBOMCTBA
conei. [lonyuenue comnen.

I'enernueckas cBsi3b MEX/1y KJIJaCCaMU HEOPraHUYECKUX COECTUHEHU.

XUMUYECKUH SKCIIEPUMEHT: KaUeCTBEHHOE OIPE/IEIICHUE COAECPKAHUSI KICIOPOia B BO3IyX€; IOJIyYEeHUE,
coOupaHue, pacClo3HABAHUE M U3YYEHHE CBOICTB KUCIIOPO/1a; HAOIIOICHUE B3aUMO ICHCTBHS BEIIECTB C
KHCJIOPO/IOM U YCIIOBHUSI BOBHUKHOBEHUS U MPEKpaIlleHUs TOpeHus (I1okapa); 03HaKOMJIEHHE ¢ 00pa3amMmu
OKCHJIOB U ONHCAaHUE UX CBOMCTB; MOIy4YeHue, COOMpaHue, paclio3HaBaHUE U U3Y4E€HHUE CBOMCTB BOJIOPO/Ia
(ropenue); B3aumoielicTere Boiopoaa ¢ okcuaoM meau(Il) (Bo3MoxKHO HCTIOIB30BaHIE BUACOMATEPHATIOB);
HaboIeHNe 00pa3IoB BEIECTB KOJINYECTBOM | MOJIb; HCCIIE0BaHNE 0COOEHHOCTEH pacTBOPEHUSI BELLIECTB
C pa3jINYHOM PACTBOPUMOCTBIO; MPUTOTOBJICHHE PACTBOPOB C ONMPEIECTEHHON MAaCCOBOM 10JeH
PacTBOPEHHOTO BEIIECTBA; B3aMMOAEHCTBHE BOJIbI C METaNIaMU (HATPUEM U KaJIblIMeM) (BO3ZMOXKHO
HCI0JIb30BaHNE BUIEOMATEPHUAIIOB); ONPEIENIEHNUE PACTBOPOB KUCIIOT U LIEI0YeH ¢ MOMOIIbIO0 HHAUKATOPOB;
HCCcleIoBaHNE 00pa3lioB HEOPraHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB; HaOJII0IEHUE U3MEHEHUSI OKPACKU
MHMKAaTOPOB B pacTBOPAx KUCIOT U Iesloueit; n3yuenue B3aumoeiicteus okcuaa meau(ll) ¢ pactsopom
CEPHOM KUCIIOTHI, KUCJIOT ¢ METAJUIAMH, PEAKIINM HEUTPAIU3alliH; I0Jy4YEeHUE HEPACTBOPUMBIX OCHOBAHHI,
BBITECHEHHE OJIHOTO METaJlla JPYTUM U3 pacTBOpa COJIM; PELIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4 [0 TeMe
«BaxxHelnmue KI1acchl HEOPraHMYECKUX COCTUHEHUI.

Iepuoauveckuii 3akon u [lepuoguveckas cucrema xumudeckux 3jgemenToB /. U. Menaeseena.
Crtpoenne aToMmoB. XUMHU4YeCKas CBsA3b. OKMCINTEIbHO-BOCCTAHOBHUTEIbHbIC PEAKIIUT

[lepBbie MOMBITKY KJIACCU(PUKAIUU XUMUYECKUX AIEMEHTOB. [IoHATHE O TPYIax CXOAHBIX AIEMEHTOB
(1Ie7I0YHBIE U MIEJI0YHO3EMEeNIbHbIE METaIIbI, FAJIOT€Hbl, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPbIE 00pa3yIoT
am(oTepHbIe OKCUIBI U TUAPOKCUIBIL.

[Tepuonnueckuii 3akoH. [leproanueckas cucteMa xumuueckux iemenToB Jl. 1. Menaeneesa.
Kopotkonepuoanas u juinHHonepuoanas ¢popmel [lepuoanyeckoit cucTeMbl XUMUYECKUX 31€MEHTOB /1.
N. Menpneneesa. Ileproasl u rpynmbl. @u3znyecknid cMbICIT NOPSIKOBOIO HOMEpa, HOMEPOB IIEpUOaa U
TPYIIBI 3JIEMEHTA.

Crpoenue atoMoB. CoctaB aTOMHBIX siiep. M3oTomnbl. DnekTponsl. CTpoeHUe 3MEKTPOHHBIX 000JI0UEK
aToMOB nepBhIX 20 xumuyeckux 3aeMeHToB [lepuoauueckoit cuctemsl J1. 1. MenneneeBa. XapakrepucTuka
XUMHUYECKOTO 3JIEMEHTA 0 ero nojoxenuro B [lepronnueckoit cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS Paiiyca aTOMOB XUMHUUYECKHUX JIEMEHTOB, METAJUNIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO rpymnmaM u nepuoaam. 3HaueHue llepuoauueckoro 3akona u Ilepuoanueckoit
CUCTEMbI XUMHUYECKHUX IEMEHTOB AJI pa3BUTHUS Hayku U npakTuku. . 1. MenneneeB — y4€Hblil u
TrpaKJIaHUH.

Xumunyeckas cBsi3b. KoBaneHTHas (MOJIipHAs ¥ HETOSPHAS) CBSI3b. DJIEKTPOOTPHUIATETLHOCTD
XUMHUYECKUX 3JIEMEHTOB. MIOHHas CBS3b.

Crenenb okuciieHus. OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE peakuuu. [Iporiecchl OKUCIeHUS U
BOCCTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTENH.

XUMHUUYECKUH IKCIEPUMEHT: U3ydeHUE 00Pa3I0B BEIIECTB METAIJIOB U HEMETAIIJIOB; B3aUMO/ICHCTBUE
TUAPOKCH/IA IMHKA C pACTBOPAMH KHUCIIOT M LIEJI0UeH; TPOBEACHHUE OIBITOB, MWITIOCTPUPYIOLIUX TPUMEPDI
OKHUCJIUTEITbHO-BOCCTAHOBUTENBHBIX PEAKIUi (TOpEHNE, PEaKIIUU PA3JIOKEHUS, COCTUHEHUS).

MexnpeamMeTrHblie CBA3U



Peanu3anus MeXNpeIMETHBIX CBS3EH MPH U3y4EHUH XUMUH B 8 KJIacCe OCYLIECTBIICTCS Yepes3
HCIIOJIB30BAHUC KaK OGH.[I/IX C€CTCCTBCHHO-HAYYHbIX HOHSITPIﬁ, TaK 1 HOHSITI/II?I, ABJIAOIUXCA CUCTEMHBIMU 1JI51
OT/EJBHBIX MPEIMETOB ECTECTBEHHO-HAYYHOTO LIUKIIA.

OO01ue ecTeCTBeHHO-HAYYHbBIC MTOHSATHUS: HAYYHBIN (DaKT, TUTIOTE3a, TEOPHUs, 3aKOH, aHAIU3, CHHTE3,
KJ1accu(UKaIys, NIepUOANIHOCTh, HAOIIOICHUE, SIKCIIEPUMEHT, MO/ICIIMPOBAHNE, U3MEPEHHE, MO/JICITb,
SIBJICHUE.

®du3uKa: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIU, U30TOIIbI, PAAUOAKTUBHOCTb,
MOJICKYJIa, JICKTPUICCKHIA 3apsi]l, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, ra3,
(du3HUYecKre BEIMYNHBI, SAMHHIIEI H3MEPEHHS, KOCMOC, TUTAHETHI, 3BE31161, CoJTHIIE.

buonorus: porocunres, npixanue, buocdepa.

I'eorpadust: atmocepa, ruapocdepa, MUHEPaIIb, TOPHBIE IOPO/IBI, TOJIE3HBIE UCKOTIAEMbIE, TOTLTUBO,
BOJIHBIE PECYPCHI.

9 KUIIACC
BemecTBo u xXuMHnuyeckasi peakums

[Tepnoanueckuit 3akoH. [lepnoanueckas cucrema xumuueckux anemeHToB 1. . MenneneeBa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHNHU CBOMCTB XUMUYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPHUOJIOB, KAJIUS,
KaJIbIUSl U UX COETMHEHUH B COOTBETCTBUU C MOJIOKEHHEM 3J1eMeHTOB B [lepuoanueckoii cucreme u
CTPOEHHMEM MX aTOMOB.

CrpoeHnue BeniecTBa: BUJbl XUMUYECKOMN CBA3H. THITBI KPUCTAIUIMYECKHUX PEIIETOK, 3aBUCUMOCTh CBOWCTB
BEIECTBA OT TUIIA KPUCTAJUIMYECKON PEIETKN U BU1a XUMHUYECKOH CBS3H.

Knaccugukanus 1 HOMEHKIIaTypa HEOPraHMYECKUX BEIECTB (MEXIyHapOAHAs U TPUBHAIIbHASA).
XUMHYECKHE CBOWCTBA BEUIECTB, OTHOCALINXCS K PA3JIMYHBIM KJIACCAaM HEOPTaHUYECKUX COCINHEHU,
TCHETHYECKAs CBA3b HEOPraHUYECKHUX BEILIECTB.

Knaccugukanus XuMUYecKX peakluil 10 pa3IndHbIM IPU3HAKaM (110 YUCITy U COCTaBY Y4aCTBYIOIUX B
pEaKIMU BELIECTB, 110 TEII0BOMY 3G (EeKTy, 10 H3MEHEHHIO CTEIIEHEN OKUCIIEHUS XUMUYECKUX JIEMEHTOB,
110 00pPaTUMOCTH, 110 YYaCTHUIO KaTalIn3aTopa). DK30- U SHAOTEPMUUECKUE PEaKIH, TEPMOXUMHUUYECKHE
YPaBHEHHS.

ITonsiTue o ckopoctu xumudeckoil peakuu. [louarue 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX
peakuusax. [IoHATHE O TOMOTEHHBIX U F€TEPOTCHHBIX peakuusx. [IoHATHE 0 XUMUYECKOM PaBHOBECHH.
@DaxTOopBl, BAUAIOLIME Ha CKOPOCTh XMMUYECKON PEAKLIMU U TI0JI0KEHNE XUMUYECKOTO PAaBHOBECHS.

OKuCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKLINH, SJIEKTPOHHBIN OaJaHC OKUCIUTEIHHO-BOCCTAHOBUTEIIBHOM
peakuuu. CocTaBieHNe ypaBHEHUN OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIMN C UCIIOJIB30BAHNEM METOIA
3JIEKTPOHHOTO OajaHca.

Teopus 3MeKTPOIUTUYECKON IUCCOLMALMU. DIEKTPOIUTHI U He- AIEKTPOJIMThL. KaTHOHbI, aHHOHBI.
MexaHn3M IUCCOIMALMN BEUIECTB C Pa3IMUYHBIMUA BUJJAMU XUMUYECKOU CBsI3U. CTENEHb JUCCOLUALIH.
CunbHble U crabble 2JIeKTPOJIUTHI.

Peakiun noHHOTO OOMEHa. Y CIOBUS MPOTEKAHUS peakMii HOHHOTO 0OMeHa, MOJHBIE U COKpaIlEHHbIE
MOHHBIE ypaBHEHHUs peakuuii. CBOHCTBa KMCIOT, OCHOBAaHHI U cojiel B CBeTe NpeACTaBIeHUH 00
IEKTPOJIMTUYECKON qucconnanuu. KauecTBeHHbIe peakiiuy Ha HOHBI. [IoHATHE O THAPOIN3E CONEH.

XUMHUYECKUH DKCIIEPUMEHT: 0O3HAKOMIJIEHHE C MOJEISIMU KPUCTAJIIMYECKUX PEHIETOK HEOPraHUYECKUX
BEIIECTB — METAJJIOB U HEMETAIJIOB (TpaduTa 1 ainMasa), CI0KHBIX BEIECTB (XJIOpUAa HATPHs);
HCCIIeIOBaHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOH peakIuy OT BO3JACUCTBUS Pa3IMUHBIX (DaKTOPOB;
HCCIIEA0BAHUE DIIEKTPOIIPOBOJHOCTH PACTBOPOB BELIECTB, IIPOLIECCA JUCCOLMALUN KUCIIOT, LIEJI04Yel U CoJIer
(BO3MOYKHO HCIIOJIB30BAHME BUJIEOMATEPHAIIOB); IPOBEACHUE OIBITOB, MILTIOCTPUPYIOIINUX PU3HAKU
MPOTEKaHMs peakluii FOHHOTO 0OMeHa (00pa3oBaHKe 0CajIKa, BbIIEIEHUE ra3a, 00pa3oBaHuE BOIbI); OTIBITOB,



WJUTIOCTPUPYIOIIMUX IPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUi (TOpPEHUE, pEaKLIUU PA3JI0KEHNUS,
COEJIMHEHUS ); pacllO3HaBaHUE HEOPraHMUECKUX BEIIECTB C IOMOIIbI0 KAUECTBEHHBIX PEAKIUI HA HOHBI;
pelIeHue SKCIIEPUMEHTAIbHBIX 3a/1a4.

HeMeTanabl M UX COeAMHEHHS

OOm1ast xapakTepuCcTUKa rasoreHoB. OCOOEHHOCTH CTPOEHHS AaTOMOB, XapaKTepHbIE CTETIEHH OKUCIICHUS.
Ctpoenre u Gpu3HUECKUE CBOMCTBA MPOCTHIX BEIIECTB — raJIoT€HOB. XMMHUYECKHE CBOMCTBA HA ITPUMEpPE
XJ10pa (B3aMMO/ICHCTBHE C METAJIaMH, HEMETAJIaMH, IeI049aMu). XJI0poBoaopo 1. CossiHas KUCIOTa,
XHMUYECKHE CBOMCTBA, MOJTyYeHHe, NpuMeHeHune. JlelicTBre XJI0pa U XJIOPOBOJIOPOIa Ha OPraHu3M
JenoBeka. BaxkHelme XJI0puabl U X HAXOXKACHUE B IPHPO/IE.

Oo6mas xapaktepuctuka 3eMeHToB VIA-rpynmbel. OcOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTepPHBIC CTEIICHU
OKHCIICHHSL.

Crpoenne U Gpu3HUECKHE CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOa U CEPhl. AJUIOTPOTTHBIE MOTU(PHKAIIHA
KHCIIOpO/ia U cepbl. XUMUYECKHUE CBOWCTBA cepbl. CepoBOIOPO, CTPOEHHUE, (PU3NUECKHE U XUMUYECKUE
cBoiicTBa. OKCHIBI CepBI KaK MPEICTABUTENN KUCIOTHBIX OKCHUIOB. CepHas KUCIOTa, GU3NIECKue U
XMUMHMUYECKHE CBOMCTBA (001IMe KaK MPeICTaBUTENs Kilacca KUCIIOT U crienupudeckue). XuMUYecKue
peaKInu, JIeXKaIiue B OCHOBE MPOMBIIIUIEHHOTO CIIOCO0a MOTydeHust cepHOM KucaoThl. [Ipumenenne. Conn
CEpHOI KUCIIOTHI, KAaUECTBEHHAs peakIus Ha Cynbdar-noH. HaxoxaeHue cepsl U €€ CoeIMHEHUH B IPUPOJIC.
XUMHYECKOE 3arps3HEHUE OKPYKAIOIICH CPe/bl COSAMHEHUSIMHE Cepbl (KUCIOTHBIE JIOXKIH, 3arpsi3HEHHE
BO3/IyXa M BOJIOEMOB), CIIOCOOBI €r0 MPEOTBPAIICHHUS.

OO6mrast xapakTepucTuka 31eMeHTOB VA-rpymiibl. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTePHBIE CTEIIEHU
OKHUCJICHUS.

A30T, pacmpocTpaHeHue B Ipupo/ie, pusndeckre u XuMuyeckue cBoiictea. KpyroBopot a3ora B npupoe.
AmMuak, ero (pu3nyYecKue U XuMUYecKre CBOMCTBA, MoJyYeHne u npuMenenue. Colin aMMOHUS, UX
¢buznyeckue U XuMUYecKre CBOWCTBa, MpuMeHeHre. KauecTBeHHas peakius Ha HIOHbl aMMOHHMSL. A30THast
KHCTIOTa, e€ MoJydyeHue, pU3nieckre 1 XuMU4Yeckue cBoicTBa (00IMe Kak MpeCTaBUTENs Kilacca KUCIIOT U
cnenuduueckue). Mcrnoap3oBaHue HUTPATOB U COJIEH aMMOHUS B KaUeCTBE MUHEPATIbHBIX YA0OpEHUH.
XUMUYECKOe 3arpsi3HEHUE OKPYKaIOLIei cpeibl COeTUHEHUSIMU a30Ta (KUCIOTHBIE JOKIH, 3arpsi3HEHIE
BO3]lyXa, MIOYBBI U BOJIOEMOB).

docdop, amtorpornHbie Moaudukanuu Gochopa, puznueckne u XuMuueckue cBocTra. OKcuI
docdhopa(V) u dochopras kuciora, Gu3HIECKUe B XUMUYECKUE CBOWCTBA, MMoTy4eHue. Vcmoap3oBaHue
¢docdaToB B kKauecTBE MUHEPATbHBIX YI0OpEHUI.

O6mas xapaktepuctuka 3neMeHToB [VA-rpynmnbel. OcoOeHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE CTEIICHH
OKHUCJICHUS.

Yrnepon, amoTponHbie MoAU(UKALIMK, pacIpOCTPaHEHHE B IPUPOIe, (GU3NYECKUE U XUMUYECKHE
cBoiicTBa. Aacopbuus. Kpyrosopot yriaepoaa B mpupojae. OKcupl yriiepoia, X Gu3nieckue 1 XMMUIEeCKHe
CBOMCTBA, eiicTBUE HA KHUBbIE OPTraHU3MBbI, IOJYyYeHHE U TPUMEHEHHE. DKOJIOTH4YecKre MpoOIeMbl,
cBsizaHHbIE ¢ okcHJIoM yriepoaa(IV); runoresa rao6anbHOr0 NOTEIICHHS KIIMMAaTa; IapHUKOBBIM 3 eKT.
VYronbHas KUCIIOTa U €€ COJIM, UX (U3NYECKHEe U XMMUYECKHE CBOMCTBA, MOJyYeHHEe U IPUMEHEHHE.
KavecTBeHHast peakiys Ha KapOOHAT-HOHBI. Mcnonabp30BaHne KapOOHATOB B OBITY, MEAULIMHE,
MIPOMBIIIJIEHHOCTH U CETIbCKOM XO3AHCTBE.

IlepBoHauanbHbIE MOHATUS 00 OPraHMYECKHX BEIIECTBAX KaK O COCAMHEHUIX yriiepoa (MeTaH, 3TaH,
STUJICH, alleTUJIeH, ATAHOJ, TIIMIEPUH, YKCYCHas KucioTa). VX coctaB u xumuyeckoe crpoenue. [lonstue o
OMOJIOTUYECKH BaXHBIX BEIIECTBAX: )KHUpax, OelIKax, yriieBoJdax — U MX POJIM B XKHU3HH YeJOBeKa.
MarepuanabHO€ €TMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCTUHEHHH.

KpemHuuii, ero pusndeckue u XuMHUUeCKUe CBOMCTBA, MOTyuyeHHe U npuMeHeHrne. CoeJMHEHUs] KpeMHHUS B
npupoje. O6ume npencrasneHus 06 okcuae kpeMausa(IV) u kpemuueBoit kucnore. CHIUKATHI, UX



UCIOJIb30BaHUE B OBITY, MEUIIMHE, TPOMBIIUIEHHOCTH. BaxkHelIne cTpouTenbHbIe MaTepUaibl: KepaMuKa,
CTEKJIO, IIEMEHT, OCTOH, kene300eToH. [IpobieMbl 6€301macHOTO UCOJIb30BAHUS CTPOUTEILHBIX MAaTEPHUAIOB
B IIOBCETHEBHOW KU3HH.

XUMHUYECKUH IKCTIEPUMEHT: U3ydeHUE 00pa3I[0B HEOPTAHUYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIIOTHI;
MIPOBEICHUE KAUECTBEHHBIX PEaKIiil Ha XJIOPHUI-UOHBI U HAOJIIOJICHHUE TIPU3HAKOB MX MPOTEKAHUS; OTBITH,
oTpakarolye GU3NIeCKue 1 XMMUYECKHE CBOMCTBA raJIOT€HOB U MX COCAMHEHHH (BO3MOXKHO HCIIOJIb30BAHNE
BHJICOMATEPHUAIIOB); O3HAKOMJICHHE C 00pa3IiaMu XJIOPHUIOB (TaJOTeHU/IOB); O3HAKOMIIEHUE C 00pazlaMu
cepbl U €€ COeIMHEHUIMU (BO3MOXHO MCIOJb30BaHUE BUAECOMATEPHUAJIOB); HAOJIOJEHHE MTpoliecca
oOyrinuBaHus caxapa o] AeHCTBHEM KOHIICHTPHUPOBAHHOW CEPHOM KUCIIOTHI; H3yYeHNE XUMUIECKUX
CBOWCTB pa30aBICHHON CEPHOI KUCIIOTHI, TPOBEACHNE KAaUeCTBEHHON peakIy Ha Cyab(paT-HoH U
HaOJroIeHNe MpHU3HaKa e€ IPOTEKaHUs; O3HAKOMIIEHHE ¢ (PU3NIECKUMHU CBOMCTBaMH a30Ta, Gpocdopa u ux
COeIMHEHMUH (BO3MOXHO HCIIOJIb30BAHHUE BHIEOMAaTEPHAIOB), 00pa3liaMH a30THBIX U (HOCHOPHBIX
ynoOpeHuit; nosyyeHue, coorpanue, paclio3HaBaHUE U U3y4EHUE CBOMCTB aMMHaKa; IPOBEIEHUE
KayeCTBEHHBIX peakluii Ha MOH aMMOHUS U (ocaT-uoH U U3y4eHHEe IPU3HAKOB UX MIPOTEKAHHUS,
B3aMMOJICHCTBHE KOHIIEHTPUPOBAHHOM a30THON KHCIIOTHI C MEJIbI0 (BO3MOKHO MCIOJIb30BAaHUE
BHJIEOMATEPHUAJIOB); U3yUEHHE MO/JIeNIel KpUCTAIUIMUECKUX PEIIETOK anmasa, rpapura, QysuiepeHa;
03HAaKOMJIEHHUE C MPOIIECCOM a/IcOPOILIMHN PaCTBOPEHHBIX BEIIECTB aKTHUBHUPOBAHHBIM YIIJIEM U YCTPOUCTBOM
MPOTUBOTa3a; MojJdy4yeHrue, cCoOupaHue, paclo3HaBaHue U U3y4eHHE CBOMCTB YIIIEKHUCIIOTO ra3a; MPoBEACHHE
KauyeCTBEHHBIX peakluii Ha KapOOHAT- U CHJIMKAT-HOHBI U U3y4eHHE MPU3HAKOB WX MPOTEKAHUS,
03HAKOMJIEHHUE C MPOIYKIIMENH CUIIMKATHONW MPOMBIIIIEHHOCTH; pEIIeHHEe IKCIIEPUMEHTAIbHBIX 33/1a4 [0 TeEMe
«BaxHelmue HeMeTaulbl U X COETUHEHUSI.

MeTaajibl M MX COeTNHEHUS

OO6mrast XxapaKTepUCTHKAa XUMUUYECKUX AIIEMEHTOB — METaJUIOB Ha OCHOBAHWH WX TMOJIOKCHUS B
[Tepuonnueckoit cucreme xumuueckux 3neMeHToB . . MenneneeBa u ctpoenust atroMoB. CTpoeHue
MeTaJuI0B. MeTainueckas CBsi3b U METAJNIMYECKash KpUCTALTAYECKask PEIIETKA. DIEKTPOXUMUYECKUHN P
HaIpsDKEHUH MeTa/uioB. PU3HYECKUEe M XUMHYECKHE CBOMCTBA MeTauioB. OO0IIHe CriocoObl MOTyYeHUS
MeTauioB. [IoHATHE O KOPPO3UK METAIIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CruiaBbl (CTalb,
YyT'yH, TIOPATIOMUHHI, OpOH3a) U UX MPUMEHEHUE B OBITY U TPOMBIIIICHHOCTH.

[lerounbie MeTaiIbl: TIOJI0KeHUE B [lepronnueckoit cucreme xumuyeckux sneMeHToB J1. 1. Menneneena;
CTPOCHHE MX aTOMOB; HaXOXJIeHHE B Mpupoae. Pu3ndecKkue 1 XMMUYECKHIE CBOWCTBA (HAa MpUMepe HATPHS U
kanus). OKCHIBI ¥ THIPOKCUIBI HATPHUS U Kaiaus. [[puMeHeHne MIeTOYHBIX METAIIOB U MX COCAMHCHHM.

[[lenouHO3eMeENbHBIC METAJIBI MArHUN U KaJIbIIUM: TI0JI0)KeHHE B [leproauyeckoil cucteMe XuMUYECKUX
anemeHnToB JI. 1. MenpeneeBa; cTpoeHUEe UX aTOMOB; HaX0XACHUE B pUpojie. PDU3NYECKUE U XUMUYECKUE
CBOMCTBA MarHus U Kajubliusl. BaxkHelmme coeuueHns KaIbIus (OKCHI, THIPOKCHI, coH). JKECTKOCTh
BOJIbI U CIIOCOOBI €€ yCTPaHEeHHUS.

AmoMunmii: nonoxenue B [lepuonnueckoit cucteme xumuueckux 3nemeHToB /. Y. Menneneesa;
CTpOEHHE aToMa; HaXOKJIeHHe B npupoje. Pu3ndeckre U XMMHYECKHe CBOICTBA amoMUHUsA. AMQOTEpHbIE
CBOMCTBA OKCHJIa U TUAPOKCU]IA ATFOMUHHUSL.

Kenezo: nonoxenue B [lepuoanueckoii cucreme xumuueckux 3neMeHToB . 1. MenaeneeBa; crpoenue
aToMa; HaxoXJaeHue B npupoje. Pusnyeckrue 1 XUMUYECKUE CBOMCTBA kese3a. OKCHU b, THIPOKCUABI U COJIU
xene3a(Il) u xxenesa(Ill), ux cocras, cBoWCcTBA U TIOTYYECHHUE.

XUMHUYECKUH IKCTIEPUMEHT: O3HAKOMIICHHE C 00pa3ilaMyi METAJIOB | CIIJIABOB, UX (PU3NIECKIMU
CBOMCTBAMM; U3yUEHHUE PE3YIHTATOB KOPPO3UU METAIIIOB (BO3MOKHO UCIOJIb30BAHUE BUIEOMATEPHUAIIOB),
0COOCHHOCTEH B3aUMO/ICHCTBHUSI OKCUIA KabIUs M HATPUS C BOJIOH (BO3MOKHO UCTIOJIB30BAaHUE
BHJICOMATEPHUAIIOB); UCCIIE0OBAHNE CBOMCTB ®KECTKOM BOJIBI; IPOIIECCa TOPEHUS JKelie3a B KUCIOPOIe

(BO3MOJKHO HCITI0JIb30BAHHUE BUIEOMATEPHUAJIOB); IPU3HAKOB IPOTEKaHMsI KAU€CTBEHHBIX PEAKIIUN HA HOHBI



(MarHus, Kanbls, aTroMuHus, nuHKa, xkene3a(ll) u xenesza(Ill), menu(1l)); HabmroneHue U onUCcaHue
MIPOLIECCOB OKPAIIMBAHUS TJIAMEHN HIOHAMU HATPUS, KaJIMs U KAJIbLHS (BO3MOKHO UCIOJIb30BAHUE
BHJICOMATEPUAIIOB); HICCIIE0BaHNE aM(OTEPHBIX CBOMCTB THIPOKCH/IA ATFOMUHHSI U THIPOKCH/IA ITUHKA;

pelIeHNEe IKCIEPUMEHTAJIbHBIX 33/1a4 110 TeMe «BaxkHelre MeTaibl U UX COEIMHEHUS.
XuMHSA M OKPY/KAKOIIAs cpeaa

HoBsie maTepuansl 1 TeXHOJIOTMU. BelecTBa u Marepualibl B IOBCEHEBHOM KM3HH YEJIOBEKA. XUMUS U
310poBbe. bezonacHoe ncnob30BaHUE BEILIECTB U XUMUYECKUX peakiuil B ObITy. IlepBas nomois npu
XUMHUYECKUX 0KOTrax U OTpaBieHUsIX. OCHOBBI SKOJIOTHYECKON TPaMOTHOCTH. XUMUYECKOE 3arpsi3HECHHE
OKpYXarolen cpebl (mpenenbHas gomyctuMas konmeHTpanus semects — [1JIK). Poxs xumun B permennu
IKOJIOTHYECKHX TIPOOIIEM.

[IpupoaHble HCTOYHUKH YTIIEBOA0POJOB (YroJib, IPUPOIHBIN Ta3, HEQTh), MPOIYKTHI UX IepepabOTKH, UX
POJIb B OBITY U IPOMBIIIJICHHOCTH.

XUMHUYECKUH 3KCIIEPUMEHT: U3y4eHHE 00pa3Ll0B MaTEPHAIOB (CTEKIIO, CIUIABbl METAJJIOB, TOJIMMEpPHbBIE
MaTepuasbl).

Me)l(l'[pe)_IMeTHble CBHA3HU

Peanusanus MmexnpeIMeTHBIX CBA3€H IPU U3YYEHNH XUMUHU B 9 KJI1acce OCYILECTBIISIETCS Yepes
HCI0JIb30BaHME KaK OOIMX €CTECTBEHHO-HAYYHBIX MOHITHH, TaK U MOHATHUH, SBJISIOMINXCS CUCTEMHBIMU JUIS
OTZENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA. Peanu3amus MexXnpeIMETHBIX CBA3EH PU N3Y4EHUHN
XAMUU B 9 KITacce OCYIIECTBIISIETCS Yepe3 MCIIOJIb30BaHIE Kak OOIINX €CTeCTBEHHO-HAYYHBIX IMMOHSATHIA, TaK U
MOHATHUM, ABIAIOIUXCA CUCTEMHBIMU JJIS1 OTJENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO1u11e ecTeCTBEHHO-HAY4YHbIE MOHATHS: HAyYHbIH (DaKT, THIIOTE3a, 3aKOH, TEOPHs, aHAJIN3, CUHTES3,
KJaccu(puKanys, nepuoAnYHOCTb, HAOII0IEHUE, SKCIIEPUMEHT, MOJEIUPOBaHHUE, U3MEPEHHE, MOJIEIb,
SBJICHHE, TAPHUKOBBIN 3((EKT, TEXHOJIOT U, MATEPHUAIBI.

@dusnka: MaTepusi, aTOM, NIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIN, H30TOIIBI, PAJUOAKTUBHOCTD,
MOJIEKYJIa, HIEKTPUUYECKUH 3apsi]l, TPOBOAHUKH, OJIYIIPOBOJHUKH, AUIEKTPUKH, (POTODIEMEHT, BEILECTBO,
TeNno, 00bEM, arperaTHoOe COCTOSIHUE BELECTBA, a3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUINYECKAs PEIIETKA,
CIIaBbl, GU3NYECKUE BEJIMYMHBI, €AUMHULBI U3MEPEHHs], KOCMUYECKOE IIPOCTPAHCTBO, TIAHETHI, 3BE3/IbI,
CounHile.

buosorus: porocunTes, 1pixanue, Ouochepa, 3KocucTeMa, MUHEpaIbHbIe y100pEeHNs, MUKPO3JIEMEHTHI,
MaKpO3JIEMEHTBI, IIUTATEIbHBIC BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpalIbl, TOPHbIE HOPO/IbI, TOJIE3HBIE HCKOMIAEMBbIE, TOIIUBO,
BOJHBIE PECYPCBI.



IIVTIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATBI

N3yuenue xumuu B §8-9 Kitacce HanpapiieHO HA IOCTHXKEHUE 00y4YarOIIUMHUCS JIMYHOCTHBIX,
METanpeIMETHBIX U MPEJAMETHBIX PE3yIbTaTOB OCBOCHUS Yy4EOHOTO MIpeIMeTa.

JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS MPOrPaMMbI OCHOBHOTO 00IIEr0 00pa3oBaHUs JOCTHTAIOTCS B XOJI€
00y4eHHsI XUMUH B €TUHCTBE y4eOHOW U BOCITUTATEIBHON AesTeTbHOCTH OpraHu3anuy B COOTBETCTBHH C
TPaJIULIMOHHBIMU POCCUMCKUMHU COLIMOKYJIBTYPHBIMH U TYXOBHO-HPABCTBEHHBIMU LICHHOCTSIMU, IPUHATHIMHU
B 00III€CTBE MMPaBUIIAMU 1 HOPMaMH TIOBEJICHHUS U CITIOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHUS, CAMOPa3BUTHS
U COLMATU3ALUU 00Yy4aroIKXCsl.

JIMYHOCTHBIE PE3yNIbTAaThl OTPAXKAIOT CPOPMUPOBAHHOCTD, B TOM YHCJIE B YACTHU:

ITaTrproTHYeCKOro BOCIUTAHUS

1) EeHHOCTHOTO OTHOIICHHS K OTCYSCTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY HACIIE/IHIO,
MMOHUMAaHMsI 3HAYE€HUsI XUMUYECKON HayKH B )KM3HU COBPEMEHHOI'O 00IIeCTBa, CIOCOOHOCTH BJa/IeTh
JIOCTOBEpHOM MH(OpMAaIUElt 0 MepeOBBIX JOCTIKEHUAX U OTKPBITUIX MUPOBOM U OTEYECTBEHHOW XUMUH,

3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHSIX 00 YCTPOMCTBE MUpPA M OOIIECTBA;

I'paxxmanckoro BOCHUTaHUS

2) MpEACTABJICHUA O COUUAJIBHBIX HOpMaX U MpaBUjIax MCKINIYHOCTHBIX OTHOIIICHUH B KOJITICKTUBCE,
KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO IOJIE3HOM, Y4eOHO -UCCIIeIOBATENbLCKOM, TBOPUECKON 1
JPYTrUX BUAAX JEATEIbHOCTH; TOTOBHOCTU K Pa3HOOOpPA3HON COBMECTHOM EATENIbHOCTH MPH BBIOJHEHUU
yueOHBIX, I03HABATENIbHBIX 33/a4, BBIIOJHEHUH XUMUYECKUX IKCIIEPUMEHTOB, CO3AHUN YUEOHBIX IIPOEKTOB,
CTpEMJICHHS K B3aMMOIIOHMMAaHUIO U B3aUMOIIOMOILU B MPOLIECCE ITON yUeOHOM! AEATEIbHOCTH; TOTOBHOCTH
OLIEHUBATh CBOE MOBEJICHHUE U MOCTYNKH CBOMX TOBAPUIIEH € MO3UIIMN HPABCTBEHHBIX U IIPABOBBIX HOPM C
y4€TOM OCO3HAHMS NTOCIIEICTBUI MOCTYIKOB;

HCHHOCTH HAYYHOI'0 MO3HAHUA

3) MHUPOBO33PCHYCCKUX Hpe,I[CTaBJ'IeHI/Iﬁ O BCIIECTBE U XUMHYECKOH pE€aKknun, COOTBETCTBYIOIINX
COBPCMCHHOMY YPOBHIO Pa3BUTUA HAYKH U COCTABJIAIOIIUX OCHOBY IJIA TIOHUMAHHUA CYIIHOCTH HaquOﬁ
KapTUHBI MHUpa, HpCI[CTaBJ'ICHI/Iﬁ 00 OCHOBHBIX 3aKOHOMCPHOCTAX Pa3BUTUA ITPHUPOJIbI, B3AMOCBA3AX
YCJIIOBCKA C HpHpOI[HOﬁ cpenoﬁ, O POJIM XUMHUHU B IIOBHAHUHU 3TUX BaKOHOMepHOCTeﬁ;

4) IO3HABATCJIIBHBIX MOTHUBOB, HAITPABJICHHBIX HA MTOJIYYCHHUEC HOBBIX 3HAHUM 110 XHMHH, HCO6XOI[I/IMBIX JJIA
00BACHEHHS Ha6.]'IIOI[aeMLIX IIpoHeCCoOB U HBHCHHﬁ;

5) HOSH&B&TCJ’IBHOFI, I/IH(i)OpMaHI/IOHHOI;'I 1 YUTATEIbCKOM KYJIbTYpPBI, B TOM YHUCJIC HABBIKOB
CaMOCTOSITEIIbHOM pa6OTBI C y‘IC6HHMI/I TCKCTaMU, CHp&BO‘IHOfI HHTepaTypOﬁ, JOCTYIIHBIMH TEXHUYICCKUMU
cpeacTBaMu I/IH(bOpMaI_[I/IOHHbIX TCXHOHOFHﬁ;

6) HHTEpCCa K O6y‘IeHI/IIO " IIO3HAHUIO, J'IIO603HaTeJ'ILHOCTI/I, TOTOBHOCTH U CIIOCOOHOCTH K
caMoo6pa30BaHmo, HpO@KTHOI\/’I 1 MCCIIE0BATEIbCKOM ACATCIIBHOCTHU, K OCO3HAHHOMY BBI60py
HaITpaBJICHHOCTHU U YPOBHS O6y‘leHI/IH B ):[anLHeﬁmeM;

®opMHUPOBaHNS KYJbTYPbI 310POBbS

7) 0CO3HAHHMSI [IGHHOCTH KU3HH, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 3[J0POBbIO, YCTAHOBKH Ha
3JI0pOBBII 00pa3 )KU3HU, OCO3HAHUS TOCIECTBUNA U HEMPUATHS BPEAHBIX MPUBBIUEK (YIOTPEOICHUS
aJIKOTOJIsI, HAPKOTHKOB, KypeHHs1), HEOOXOJUMOCTH COOJIIOICHHS ITPaBUII 0€30MaCHOCTH MPHU 0OpaIlleHHH ¢
XMMUYECKUMU BEIIECTBAaMH B OBITY M pealbHOM KU3HH;

Tpyaosoro Bocniuranus
8) mHTepeca K MPaKTUIECKOMY U3y4YEeHUIO Mpodeccuii U Tpya pa3IndHOro pojia, YBaKCHUE K TPYLY H



pe3yibTaTtaM TPYIOBOH IEATEILHOCTH, B TOM YHCJIEe HAa OCHOBE IPUMEHEHUS MPEIMETHBIX 3HaHUH 110 XUMUH,
OCO3HAHHOTO BBIOOPA MHANBUIYAJIbHON TPAEKTOPHH MPOJAOIDKEHHS 00pa30BaHus C yYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XHUMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; YCIIEUTHON
npohecCHOHATBFHON AEATEIILHOCTH M Pa3BUTHsI HEOOXOIMMBIX YMEHUH; TOTOBHOCTh a/IalITUPOBATHLCS B
npodeccHoHaIBHO cpeie;

JKOJIOTHYeCKOr0 BOCIIMTAHUSA

9) 9KOJIOTMUYECKH 1eJIECO00Pa3HOTO OTHOILICHUS K MPUPOJIC KaK HCTOYHUKY )KU3HU Ha 3eMIle, OCHOBE ¢
CYIIECTBOBAHMsI, IOHUMAHHUS [IEHHOCTH 3JI0POBOTO M O€30MacHOr0 00pasa )KU3HH, OTBETCTBEHHOTO
OTHOIIEHHSI K COOCTBEHHOMY (PM3UYECKOMY H IICUXUIECKOMY 3/I0POBBIO, OCO3HAHHMSI IEHHOCTH COOIIOICHHS
npaBui1 0€30TMaCHOTO MOBEACHUS MTPHU PadOTE C BEIIECTBAMH, a TAK)KE B CUTYAIHIX, YIPOKAIOUINX 310POBBIO
W KU3HU JIFOJICH;

10) crtocoOHOCTH IPUMEHSTh 3HAHHS, TI0JTydaeMble PH U3YICHUHN XUMUH, JUIsl PEIICHNUS 3aJ1a4, CBSI3aHHbBIX
C OKpYXKarollel MPUPOIHOM CPeIoi, MOBBILIEHUS YPOBHS dKOJOTHUECKON KYJIbTYPhI, OCO3ZHAHMS
IJ100aJIBHOTO XapaKTepa 3KOJOTHYECKUX MPo0JieM U MyTel X peleHus oOCpeICTBOM METO/I0B XUMHUU;

11) 5K0JIOTHYECKOTO MBIIICHUS, yMEHHSI PYKOBOJICTBOBATHCSl MM B MIO3HABATEIbHOM, KOMMYHUKATHUBHOW U

COIIMAIBHON MTPAKTHKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeMeTHBIX pe3yIbTaTOB BBIJACISIOT 3HAUMMBIC JITISI POPMHUPOBAHUS MUPOBO33PEHHUS
oOl1eHay4Hble MOHATUS (3aKOH, TEOPHs, TPUHIINIL, TUIIOTE3a, (PAKT, cucTeMa, MPOIecC, SIKCIEPUMEHT U JIp. ),
KOTOPBIE UCIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YUEOHBIX IPeIMeTaxX U MO3BOJISIOT Ha OCHOBE 3HAHU U3
3TUX IpeaMeTOB (GOPMHUPOBATH MPEACTABICHUE O IEIOCTHONW HAyYHOUM KapTUHE MHUPA, U YHUBEpPCAIbHbIE
y4eOHbIe JeHCTBUA (IT0O3HABATEIbHBIC, KOMMYHHUKATUBHBIC, PETYIATHBHBIE), KOTOPBIE 00€CTICUNBAIOT
(hopMHpOBaHKHE TOTOBHOCTH K CAMOCTOSTEIbBHOMY TUTAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOM
NeSITeIbHOCTH.

MertanpeaMeTHbIe pe3yibTaThbl OCBOSCHUS 00pa30BaTeIbHON MPOrPaMMBbI 110 XUMUU OTPaKaIOT OBJIAJCHUE
YHHUBEpPCaJIbHBIMU [T03HABATEIBHBIMU JICHCTBUSMU, B TOM YHCIIE:

ba3oBbIMH JIOTHYECKHUMH JeHCTBUSMH

1) yMeHHEM HCIIOJIb30BaTh MPUEMBI JJOTHUYSCKOTO MBIILICHHS [IPH OCBOCHHH 3HAHHIA: PACKPHIBATH CMBICI
XUMUYECKUX MOHATUH (BBIICIATH X XapaKTEPHbIC MPHU3HAKH, YCTAHABIMBATh B3AMMOCBS3b C IPYTUMHU
MTOHSATHSIMH ), UCIIOJIB30BATh MOHATHUS ISl O0OBSICHEHUS OTACIBHBIX (PAKTOB U SBJICHUI; BHIOMPATh OCHOBAHUS
U KpUTEPUU A7 KilacCU(UKALUK XUMUYECKUX BEIIECTB U XUMHUYECKUX PeaKlnii; yCcTaHABINBATh MPUIMHHO-
CIIEJICTBEHHBIE CBA3U MEKIy OOBEKTAaMU U3YUEHUS; CTPOUTH JIOTHUECKUE PAcCyKICHUs (MHIyKTUBHbIE,
JIeIyKTUBHBIE, 110 aHAJIOTUH); JIeJaTh BHIBOJIBI M 3aKIIIOUEHUS;

2) yMEHUEM MPUMEHSTh B MIPOLIECCE TIO3HAHMS TIOHATHS (ITPEAMETHBIC U METaNPeIMETHbIC),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIENIN, UCTIONB3yEMbIE B XUMUU, IPe0OPa30BHIBATH HTUPOKO MPUMEHSIEMBIE B
XUMHH MOJICTIbHBIE MTPEICTABICHHS — XUMUYECKHI 3HAK (CUMBOJI dJIEMEHTA), XUMUYecKasi hopMmyna U
ypaBHEHUE XUMUYECKOH peakluyi — MpH PEIIeHUN YaeOHO-TI03HABATEIbHBIX 3a/a4; C YI4ETOM ITHX
MOJENBHBIX MPEACTABICHUH BBIABIATH M XapaKTEPH30BaTh CYIIECTBEHHbIC TPU3HAKU U3y4aeMbIX 00bEKTOB
— XMMHUYECKHUX BEIIECTB U XMMHUECKUX PEaKIUi; BBISBIATH 00IIHNE 3aKOHOMEPHOCTH, TPUYUHHO -
CJIE/ICTBEHHBIE CBSI3UM U MMPOTHUBOPEUUS B U3y4aeMbIX MPOIECCaX U ABJICHUSX; IpeAsiaraTh KpUTEPUH st
BBISIBIICHHSI TUX 3aKOHOMEPHOCTEHN U MPOTUBOPEUMil; CAMOCTOSITEIEHO BBIOUPAThH CIIOCO0 pelieHus yueOHOoU
3a/1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHHUS, BEIOUpATh HanOOJIee MOIXOASIINN C YIETOM
CaMOCTOSITENILHO BBIJICTICHHBIX KPUTEPUEB);

Ba3oBbpIMH HccJIe10BaATEILCKUMHY AeHCTBUIMH



3) YMCHHEM HUCIIOJIb30BaTh MOCTABJICHHLIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA IMO3HAHUS, 4 TAKIKC B
Ka4y€CTBC OCHOBBI JJIA q)OpMI/IpOBaHI/HI THUINOTE3LI IO MPOBEPKE NPABUIIBHOCTH BBICKA3bIBACMBIX Cy)KHCHHﬁ;

4) mproOpeTeH e OIbITa MO TIAHUPOBAHMIO, OPTaHU3AIMU 1 IPOBEICHUIO YUCHHUYCCKUX IKCIICPUMEHTOB!
yMeHHE Ha0JII0AaTh 3a X0A0M IIPOIIEcca, CAMOCTOSTENILHO IIPOrHO3UPOBATh €r0 Pe3ysIbTar, (OPMYIHPOBATH
0606IJ_ICHI/I$I W BBIBOJIBI I10 pE3yJIbTaTaM HpOBeI[éHHOFO OIIbITa, UCCIICAOBaHUA, COCTABJIATH OTYET O
IIPO/JIENIaHHOM paboTe;

Paboroii c undopmanuei

5) ymeH#reM BbIOMPATh, AaHATM3UPOBATH M HHTEPIPETHPOBATH HHPOPMAIIMIO Pa3IMIHBIX BUIOB U (hopM
MIPEACTABJICHUS, TIOJIy4aeMYIO U3 PA3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIPHAS JIMTEpaTypa XUMUUYECKOTO
COJIepXKaHus, CIIpaBOYHbIE TOCOOUs, pecypchl IHTepHEeTa); KpUTUYECKU OLIEHUBATH MPOTUBOPEUMBYIO U
HEJIOCTOBEPHYIO HH(POPMAIIHIO;

6) yMeHHEeM PUMEHSATh pa3IMYHbIC METO/IBI U 3aIPOCHI MIPH MOKUCKE U 0TOOpE HHPOPMAITUH U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJIs1 BHITIOJTHEHUS! YI€OHBIX M TI0O3HABATENLHBIX 33/1a4 OTIpe -
JENEHHOTO THIA; TPUOOPETEHHE OMbITa B 00JIaCTH UCTIOIB30BaHMS MH(GOPMAIIHOHHO -KOMMYHHUKATHBHBIX
TEXHOJIOTUH, OBJIAJICHUE KYIbTYpPOIl aKTUBHOTO MCIIOIB30BAHUS PA3JIMUHBIX TIOUCKOBBIX CHCTEM;
CaMOCTOSITEIPHO BEIOMPATh ONTUMATIbHYIO (hOPMY MIPEACTABICHHS HH(DOPMAIIUU U WILTIOCTPUPOBATH
peraemMble 3a71a9i HECJIOKHBIMUA CXeMaMU, JuarpaMMaMH, IpyruMu GopMamu rpaduku U ux
KOMOHWHAIIUSIMU,

7) yMEHHEM HUCIIOJIb30BaTh U aHAJTM3HUPOBATH B MPOIECCce YIeOHOM U HCCIIEA0BATEIbCKOM AeITEbHOCTH
MH(POPMAITHIO O BIUSHUM MPOMBIIIJIEHHOCTH, CETHCKOTO XO3SMCTBA M TPAHCIIOPTA HA COCTOSTHUE

OKpYKarolel TpupoaHON Cpeibl;

YHuBepcaabHbIMH KOMMYHUKATHBHBIMH 1€ CTBUSIMH

8) ymeHreM 3a71aBaTh BOTIPOCHI (B XO€ AMAI0ra W/ JUCKYCCHH) IO CYIIIECTBY 00CYKIaeMOM TEMBI,
(bopMyIHpOBaTh CBOM MPEIIOKEHHUSI OTHOCHTEIBHO BBITIOJTHEHUS PETIOKEHHON 3a/1auu;

9) mproOpeTeHNE OMBITA PE3CHTAIMH PE3YIbTATOB BBIIIOJIHEHHUSI XUMHUUECKOTO SKCIIEPUMEHTA
(JtrabopaTopHOTO OIBITA, TA00PATOPHON PAOOTHI IO UCCIICTOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MPOCKTA);

10) 3aMHTEpECOBAaHHOCTH B COBMECTHOW CO CBEPCTHUKAMU MMO3HABATEIBHOM U HCCIIEI0BATEIbCKOM
NEeSTETbHOCTH MIPH PEIICHUN BOSHUKAIONIUX MPO0IeM Ha OCHOBE y4éTa OOIIUX HHTEPECOB U COTIIACOBAHHMS
no3uimii (00CyXKaeHus1, 0OMEH MHEHHUSIMH, «MO3TOBBIC IITYPMBI», KOOPAWHAIMS COBMECTHBIX JCHCTBUIA,
OTIpeieIICHUEe KPUTEPUEB TI0 OIIEHKE KaueCTBa BBITIOJIHEHHON PabOTHI U JIIp.);

YHHBepcaJILHLIMI/I PeryjJsaiTuBHbIMHA IIEfICTBPIHMPI

11) YMCHHEM CaMOCTOATCIIbHO OIIPEACIIATH HCIIU ACATCIBHOCTH, INIAHUPOBATDH, OCYIICCTBIIATD,
KOHTPOJIMPOBATH U IIPH HCO6XO,I[I/IMOCTI/I KOPPCKTHUPOBATL CBOKO ACATCIIbHOCTD, BBI6I/IpaTB Haunboee
3(1)(1)6KTI/IBHBIC CIIOCOOBI peUICHUA y‘le6HBIX H IIO3HABATCJIBbHBIX 3aJa4, CAMOCTOATCIBHO COCTAaBJIATh MU
KOPPCKTHUPOBATH HpCI[JIODKCHHHﬁ AJIrOpuT™M HeﬁCTBHﬁ IIpX BBIIIOJIHCHUH 38.,[[8.HPII>1 C y‘léTOM MOJIy4CH U
HOBBIX 3HaHUI 00 HU3y4acCMbIX 00BbEKTaX — BCIICCTBAX U PCAKIUAX; OUCHUBATL COOTBCTCTBHUEC ITIOJTYUCHHOT'O
pe3yibTara 3asIBJICHHOM OCIIn,

12) YMCHHEM UCIIOJIB30BaTh U aHAJIM3UPOBATb KOHTCKCTHI, IIPCAJIAracMbIC B YCJIIOBUU 3aJIaHUM.

INPEAMETHBIE PE3YJIbTATBI

B cocrase MNPECAMCTHBIX PC3YJIbTATOB 11O OCBOCHHIO 00513aTeNIHLHOTO COACPIKaHHUA, YCTAHOBJICHHOT'O JTaHHOM
HpHMCpHOﬁ pa60qe171 HpOFpaMMOﬁ, BBIACIIAIOT. OCBOCHHBIC O6yanOH_II/IMI/IC$I HAaY4YHBIC 3HAHUA, YMCHUSA U
CITOCOOBI HeﬁCTBHﬁ, CHCLII/I(I)I/I‘-ICCKI/IG JJIA HpeﬂMeTHOﬁ obiactu «XI/IMI/IH», BHU bl ACATCIIBHOCTH I10
MOJIYYCHHIO HOBOI'O 3HaHUs, €0 HHTCPIIPETALINH, npeo6pa3013aHI/H0 U IPpUMCHCHUIO B PA3JINYHBIX y"IC6HBIX n
HOBBIX CUTYyallUAX.



[IpenmeTHbIe pe3yabTaThl OTPAKAIOT CHOPMHUPOBAHHOCTD Y OOYUAIOIIMXCS CIACTYIONTUX YMEHHIA:

8 KIIACC

1) packpvisame cmblci OCHOBHBIX XUMHUYECKHX MIOHATHIA: aTOM, MOJICKYJIa, XHMUYECKUH 3JICMEHT, POCTOE
BEILIECTBO, CIOKHOE BEUIECTBO, CMECh (OJHOPOAHAS. M HEOIHOPOIHAS ), BAJICHTHOCTb, OTHOCUTEIbHAS
aTOMHAasi ¥ MOJIEKYJIsIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAsI Macca, MaccoBas J0JIs
XUMHUYECKOTO AJIEMEHTa B COCTMHEHUH, MOJISIPHBIA 00BbEM, OKCHJI, KHCIIOTa, OCHOBAHHE, COJIb,
AJIEKTPOOTPHUIIATEILHOCTD, CTCTICHb OKUCIICHHSI, XUMHUYECKAs PEAKIIHsI, KIIACCU(UKALIUS PEAKIUi: peaKiuu
COCIMHECHUSI, PEAKIIUU PA3JI0KEHHUS, PEAKIIUU 3aMEIICHHS, peaKIIMi OOMEHa, SK30- M SHJIOTEPMHUYECKUE
peakuu; TemoBoi 3G deKT peakuu; SAPO aToMa, ICKTPOHHBIN CJIOH aTOMa, aTOMHAasi OpOUTAITb, PAJTNYC
aToMa, XMMHUYECKasl CBSI3b, MOJISIPHAs U HEMOJIApHAsi KOBAJICHTHAS CBSI3b, HIOHHAS CBSI3b, MOH, KATHOH, aHUOH,
pacTBOp, MaccoBasi J0J1s BeniecTBa (IIPOIIEHTHAsI KOHIICHTPAIIUsI) B PaCTBOPE;

2) unmocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHUX MOHATHIH (CM. T1. 1) ¥ MPUMEHSTH 3TH MOHATHS
MIPU OTIMCAHUH BEIIECTB U UX MPEBPAICHUN;

3) ucnonvzosamv XUMUIECKYIO0 CHMBOJIMKY JUIS COCTaBACHUS (DOPMYIT BEHIECTB U YPaBHEHUH XMMHUYCCKHX
peaKuuii;

4) onpedensims BAIEHTHOCTh aTOMOB 3JICMEHTOB B OMHAPHBIX COCMHEHUAX; CTEIIEHb OKUCICHHUS
AJIEMEHTOB B OMHAPHBIX COCTUHEHUSX; TPUHAICIKHOCTh BEIIECTB K OMPEACIIEHHOMY KJIacCy COSAMHEHUH TI0
dhopmynam; BUJI XUMUIECKOH CBSA3M (KOBAJCHTHAS M HOHHAS) B HEOPTaHUYECKUX COCTMHCHUSX,

5) packpvisamo cmwica Tlepuoauueckoro 3akoHa J[. M. MeneneeBa: 1eMOHCTPHPOBATh IOHUMaHKE
MEePUOINYECKOIN 3aBUCHMOCTH CBOMCTB XUMUYECKHUX JIEMEHTOB OT MX MOJIOKeHUs B [lepuoanueckoi
CHCTEME; 3aKOHOB COXPaHEHUSI MaCChl BEIIECTB, IOCTOSIHCTBA COCTAaBa, aTOMHO-MOJIEKYJIIPHOTO YUEHHUS,
3aK0Ha ABOTa/Ipo; OMKMCHIBATh M XapaKTepU30BaTh TaOIU4IHYI0 dhopmy [leprnoandeckoit CUCTEMBI
XMUMHUYECKUX JIEMEHTOB: pa3nyaTh MOHITUS «TJaBHas noarpymnmna (A-rpymnmna)» u «mnobounas noarpymnmna (b-
TpyIIa)», Majible ¥ OOJBIIKNE IIEPUOIBI; COOTHOCUTh 0003HAYCHH S, KOTOPHIE UMEIOTCS B TAOJIHIIC
«Ileproguueckas cucreMa XuMu4yeckux 3eMeHToB J[. M. MenzaeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMU
CTPOEHUS aTOMOB XUMHUYECKHX AJIEMEHTOB (COCTaB U 3aps] siapa, 001iee YUCII0 ANEKTPOHOB U
pacnpesesieHue UX Mo dJIEKTPOHHBIM CIIOSIM);

6) xraccuguyuposams XAMUIECKUE IIEMEHTHI; HEOPraHUYECKUE BEIIECTBA;, XAMHUYECKUE Peakiuu (110
YHCIIy U COCTaBY yYacTBYIOIIMX B PEaKIIUU BEUIECTB, [0 TEIJIOBOMY 3 deKTy);

7) xapaxkmepuzoseamv (onucvléams) OOIIKE XUMHUECKHE CBOMNCTBA BEIICCTB Pa3INIHBIX KJIACCOB,
MOATBEPK/1asi ONMHMCAHKE MPUMEPAMH MOJICKYJISIPHBIX YPAaBHEHH COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

8) mpoecnozuposéams CBONCTBA BELICCTB B 3aBUCUMOCTH OT UX KQUECTBEHHOT'O COCTaBa; BO3MOYKHOCTH
MPOTEKAHUS XUMHUYECKUX MPEBPAILICHUN B PA3IMUHBIX YCIOBUSX;

9) ebiuucsMbG OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB; MACCOBYIO JIOJTFO
XMUMHUYECKOTO AJIEMEHTa 1Mo (opMyJie COeTUHEHHS; MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; IPOBOIUTH
pacy€Thl M0 ypaBHEHUIO XUMHUYECKOM peaKIuu;

10) npumensimo OCHOBHBIE OTIEPAIIUH MBICITUTEIBHON JAESTETHPHOCTH — aHAJIN3 M CHHTE3, CPaBHEHHE,
0000111eHIEe, CUCTEMATH3AIIO, KIacCU(PUKAIINIO, BBISIBJICHUE TPUUYUHHO-CIIEICTBEHHBIX CBS3ECH — I
M3Y4YEHUsl CBOKCTB BEIIECTB M XUMUUYECKHUX PEAKIIUI; €CTECTBEHHO-HAYYHbIE METO bl IO3HAHUS —
HaOI0IeHNEe, U3MEPEHNE, MOJISIMPOBAHNE, SKCIIEPUMEHT (peaibHbIN 1 MBICICHHBIH);

11) cnedosams nipaBUIIaM MOJIB30BAHUS XUMUYECKOW MTOCYI0HN M TA00PATOPHBIM 000PYIOBAaHHEM, a TAKXKE
MpaBUJIaM 0OpaIIeHHs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSMU IO BBITIOJIHEHUIO 1a00PaTOPHBIX
XUMHYECKUX OTBITOB MO MOJYYEHUIO0 U COOMPaHHIO ra3000pa3HbIX BEMIECTB (BOJAOPOA U KUCIOPOIa),
MIPUTOTOBJIEHUIO PACTBOPOB C ONPEAEIEHHON MAacCOBOM A0JIEH paCTBOPEHHOTO BEUIECTBA; JIAHUPOBATh U
MPOBOJIUTh XUMUYECKUE IKCIIEPUMEHTHI 110 PACTIO3HABAHUIO PACTBOPOB LIEIOUYEH U KUCIOT C TOMOIIBIO



WHAUKATOPOB (J1akMyc, GeHOIPTaTCHH, METUIOPAHX U JIp. ).

9 KUIACC

1) packpvieams cmbici OCHOBHBIX XUMHYECKUX TOHATHIA: XUMHYECKUAN 3JIEMEHT, aTOM, MOJICKYJIa, HOH,
KaTHOH, aHUOH, IIPOCTOE BELLECTBO, CI0XKHOE BEIIECTBO, BAJIEGHTHOCTb, AIEKTPOOTPULIATEIBHOCTD, CTEIIEHb
OKHCIICHHSI, XHMUYECKas PEaKIHsi, XUMUYECKasi CBsI3b, TEIIOBOU 3(h(heKT peakiiu, MoJib, MOJIIPHBIN 00BEM,
pPacTBOP; AIEKTPOIHUTHI, HEITEKTPOIUTHI, IEKTPOIUTHYECKAS TUCCOIMALINS, PEaKI[M HOHHOTO 0OMeHa,
KaTaJIn3aTop, XAMHUECKOE PaBHOBECHE, 0OpaTHMbIE U HEOOpATHMbIE PEaKIIMH, OKUCIUTEIHHO -
BOCCTaHOBUTEJIbHBIE PEAKIIMH, OKUCIUTEIb, BOCCTAHOBUTENb, OKUCIIEHUE U BOCCTAHOBJIEHUE, AJTIOTPOIINS,
aM(pOTEePHOCTh, XUMHUYECKAs CBsI3b (KOBAJICHTHAsI, HOHHAs, METAJUTMYECKast ), KpUCTAIIIMYECKast PemETKa,
KOPpO3Us METAJJIOB, CILJIaBbl; CKOPOCTh XUMUYECKOU peaKIuy, PEAEIbHO JOMYCTUMAasl KOHLIEHTpaLys
(ITIK) Bemiectna;

2) wLIOCmMpupo6ans B3aNMOCBSI3b OCHOBHBIX XMMUYECKUX MOHITUHN (CM. 1. 1) ¥ IPUMEHSTh 3TH MOHATHS
TIPY OITMCAHWH BEIIECTB U WX IIPEBPAICHHIA;

3) ucnoavb3zo6amv XAMUIECKYIO CUMBOJIMKY JJIsI COCTaBJICHHsI (QOPMYIT BEIIECTB U YPABHEHHI XUMHUECKHX
peaKuuii;

4) onpedensimb BaJCHTHOCTD U CTEIIEHb OKMCICHUS XUMUYECKHX JIEMEHTOB B COCAMHEHUAX PA3TUIHOTO
COCTaBa; MPUHA/IIKHOCTH BEILIECTB K ONpeAeIEHHOMY KJIacCy COEMHEHHH 1Mo popMyinaM; BUA XUMHUUECKON
CBsI3U (KOBaJICHTHAsI, MOHHAS, METAJUTMIECKAsi) B HEOPTAaHUYECKUX COCMHEHUSX; 3aps/l HOHA IT0 XUMUYECKOH
(dbopmyre; xapakTep cpeibl B BOJAHBIX PaCTBOpaxX HEOPraHMYECKUX COCMHEHHM, TUIl KPUCTATUIUYECKOM
PELIETKN KOHKPETHOIO BEIIECTBA,

5) packpvisamo cmwica Tlepuoauueckoro 3akoHa JI. M. MeneneeBa u 1eMOHCTPUPOBAThH €0 IOHUMAaHHUE:
OTHCHIBATh M XapaKTepu30BaTh TabanuHyto popmy [lepronnyeckoil cucTeMbl XUMHUYECKUX 3JIEMEHTOB:
pasnuuaTh MOHATHUS «TJaBHAs moarpynma (A-rpynmna)» u «mobdounas noarpynna (b-rpynma)y, Mansie u
00JIbIIKE TEPUObl; COOTHOCUTH 0003HAUEHHUS, KOTOPbIE UMEIOTCS B IEPUOINYECKOM TabIuIle, C YUCTOBBIMU
XapaKTepUCTUKaMH CTPOCHUSI aTOMOB XMMHUUYECKHX 3JIEMEHTOB (COCTaB U 3apsij spa, oOuiee Yucio
AIIEKTPOHOB U paclpeesieHue X MO AIEKTPOHHBIM CIIOSIM); 0OBSICHATH 001I1Ee 3aKOHOMEPHOCTHU B
M3MEHEHHUHU CBOICTB 3JIEMEHTOB U UX COCIMHEHH B Mpeenax MajiblX MEPHOIOB U IIaBHBIX MOATPYIII C
y4€TOM CTPOCHHUSI UX AaTOMOB;

6) xraccuguyuposams XAMUIECKUE IIEMEHTHI; HEOPraHUYECKUE BEIIECTBA;, XAMHUYECKUE PEakinH (110
YHCIIy U COCTaBYy yYacCTBYIOIIUX B PEaKIIUU BEUIECTB, M0 TEIJIOBOMY 3D (EKTy, M0 U3MEHEHUIO CTeIeHEeH
OKHUCJICHUS XUMHUYECKUX JIEMEHTOB);

7) xapaxmepuzosamp (ONUCHIBATH) OOIIKE U CIICHU(PHUCCKIE XUMUYECKHE CBOMCTBA MPOCTHIX M CIOMKHBIX
BEIECTB, MOATBEPXKAas OMUCAHUE TPUMEPAMU MOJIEKYISPHBIX K MIOHHBIX YPAaBHEHHUH COOTBETCTBYIOIIMX
XMUMHUYECKUX PEaKIIHii;

8) cocmasnsime ypaBHEHUS IEKTPOJIUTUICCKOM AUCCOIMAIIMH KUCIIOT, IEJI0YEH U COJICH; TOIHBIC 1
COKpaIIEHHbIEC YPaBHEHHS peakliuii HOHHOTO 0OMeHa; ypaBHEHUS PeaKIIfii, MOATBEP K IAIOIIUX
CYIIECTBOBaHHE T€HETUUECKOM CBSA3M MEX/y BEIIECTBAMH Pa3IMYHbIX KJIACCOB;

9) packpwieams cywHOCmMb OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUI TOCPEICTBOM COCTABIICHHS
AIIEKTPOHHOTO 0allaHca ITUX PeaKInit;

10) npoenosuposams CBOWCTBA BEIIECTB B 3aBUCMOCTH OT UX CTPOCHHUS; BOBMOXXHOCTH TMPOTEKAHMUS
XMUMHYECKUX TPEBPAIICHUI B PA3IMYHBIX YCIOBHSIX;

11) gviyucasims OTHOCUTENBHYIO MOJICKYJSPHYIO M MOJISIPHYIO MAacChl BEIIECTB; MaCCOBYIO JIOJIIO
XMMHUYECKOT0 3JIEMEHTa 10 (GopMyJie COEAMHEHUS; MAaCCOBYIO JIOJIIO BEIIECTBA B paCTBOPE; MPOBOAUTH
pacuéThl 10 YpaBHEHUIO XUMUYECKOW pEaKInu;

12) creoosamsb npaBuIIaM MoJIB30BaHUS XUMUUECKON MTOCYI0N M Ta00OpaTOPHBIM 000PYIOBaHUEM, @ TAKKE

IpaBuUIaM 0OpaIEHHS C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUSMU 1O BBINOJHEHUIO Ja00paTOPHBIX



XHUMHYECKUX OIBITOB IO MOJy4EHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aMMHUAKa U YTIIEKUCIIOTO Ta3a);

13) nposooums peakiyu, moATBEPKIAIONINE KAYeCTBEHHBIN COCTaB Pa3JIMUHbIX BEIECTB: PACIIO3HABATH
OTIBITHBIM IYTEM XJIOPUI-, OPOMHUI-, HOH -, KapOoHaT-, pocdar-, cuiamkar-, cyabdar-, THIPOKCH I-HOHBI,
KaTHOHBI aMMOHHS M HOHBI H3YYE€HHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUUECKUX
BEIIIECTB;

14) npumensims OCHOBHBIC OTIEPAIIMU MBICIHTEIBHON JIESITEIHOCTH — aHAJIM3 U CUHTE3, CPAaBHEHUE,
00001IeHne, CHCTEMAaTH3AIHIO, BBISIBIICHHE TPUYHMHHO-CIICICTBEHHBIX CBS3EH — JUIS N3y4EHHsI CBOICTB
BEIIECTB M XUMHUYECKUX PEaKIUii; eCTECTBEHHO-HAYYHbIE METO/IbI MO3HAHUS — HAOII0ICHUE, N3MEPEHHE,

MOJIEIUPOBAHUE, SKCIIEPUMEHT (PEasIbHbIN U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
Ne | HanmeHnoBaHue pa3aesioB H TeM NPOrPaMMbI KoauuecTBo yacoB JyekTpoHHbIe (LU POBBIE) 00pa3oBaTeIbHbIE
n/n pecypcsl
BCEro | KOHTPOJIbHBIE NMpaKTHYECKHe
padoThI padoThI
Paznen 1. [lepBoHavyanbHble XHMHYECKHE TOHATHS
1.1. | Xumusi — BaKHast 00,1aCTh €CTECTBO3HAHMS H MPAKTHYECKOIi 1eSITeJIbHOCTH YeJI0BeKa 5 0 2 -
1.2. | BemecrBa 15 1 0 -
H XHMHYeCKHe peakuu
Htoro no paznery 20
Pa3nen 2. Baxkneiilme npecTaBuTe 1M HEOPraHMYeCKHUX BeHIECTB
2.1. | Bo3ayx. Kuciopoa. IonsiTue 06 okcumax 5 0 1 -
2.2. | Boaxopon. 5 0 1 -
IloHsITHE 0 KHCJIOTAX H COJISIX
2.3. | KoatnyecTBeHHBIE OTHOIEHUS B XHMHH 4 0 0 -
2.4. | Boxa. PactBopbl. [lonsiTue 06 ocCHOBaHUSIX 5 0 1 -
2.5. | OcHOBHBIE KJIacChl HEOPraHNYECKNX 11 1 1 -
coeAMHEeHn i
HUroro mo pasueiny 30
Pa3zen 3. Ilepnoanyecknii 3akon u Ilepuoanyeckas cucreMa XuMu4eckux yjieMenTon JI. I. MenjeieeBa.
CtpoeHue aToOMOB. XHMHYeCKasi CBA3b. OKHCINTEIbHO-BOCCTAHOBHTEIbHbIE PeaKIIHH
3.1. | lepuoauyeckuii 3akon u [lepuoauyeckas cucremMa xumudeckux 3jiemeHToB JI. . MenneneeBa. Ctpoenune 7 1 0 -
aTroma
3.2. | Xumuyeckas cBsi3b. OKHCJIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHH 8 1 0 -
HUroro mo pazugeny: 15
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68 4 6
9 KJIACC
Ne HaumeHoBanue pa3aesioB U TeM NPOrpaMMbl KosuyecTBo yacoB DyeKTpoHHbIe (HU(pPpoBbIe) 00pa3oBaTeJbHbIe pecypchl
n/n
BCero | KOHTPOJIbHbIE PAadOThI npaKkTHYecKHe padoThl
Pa3gen 1. BemecTBo 1 XUMHYeCKHe PeaKIUH
1.1. | IloBTOpeHHUe u yriy0/1eHHe 3HAHMIT OCHOBHBIX pa3/iesioB Kypca 8 kiiacca 5 0 0 -
1.2. | OcHOBHbBIE 3aKOHOMEPHOCTH XHMUYECKHX peaKuuii 4 0 0 -




1.3. | DaexTpoauTnyeckas Jucconuanusi. XuMu4ecKue peakiuu B pacTBopax 8
Hroro no pasneny 17
Pa3znen 2. HemeTa sibl M MX COeTHHEHHSI
2.1. | O6mas XapaKkTepHCTHKA XHMHYecKHX djieMeHToB VIIA-rpynnel. I'ajorenst 4
2.2. | O6mas XxapaKkTepHCTHKA XHMHYeCKHX 3j1eMeHToB VIA-rpynnel. Cepa u e€ coefnHeHnst 5
2.3. | O6mas XapaKkTepHCTHKA XHMHYECKHX 3JIeMeHTOB VA-Tpynnel. A30T, pocdop u nx coeqnHeHnst 7
2.4. | O6mas XapaKkTepUCTHKA XHMHYECKHX 3j1eMeHToB IVA-rpynmnsi. 8
Yraepoa u KpeMHHIi H UX COeTMHEHUS
Hroro no pasneny 24
Pazznen 3. MeTa/uIbl M HX COeIMHEHUS
3.1. | O6mue cBoiicTBa MeTA/LIOB 4
3.2. | BaxHeiimme MeTa/LJIbI H HX COeHHEHUSs 16
HWroro mo pasueny: 20
Pa3zgen 4. XuMusi 1 OKpy:Kaouias cpeaa
4.1. | BemecTBa M MaTepHaJIbl B ;KU3HHU YeJIOBEKA 3
HWroro mo pasueiy: 3
PesepBHOE Bpemst 4
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68




IHOYPOYHOE INTAHUPOBAHUE

8 KUIACC
Ne | Tema ypoka KoaunyecTBo yacoB Buapbi,
n/n (popmbIl
BCEro | KOHTPOJIbHBIE | MPAKTHYEeCKH e
KOHTPOJIs
padoTsbI padoThI

1. | I[penmer xumuu. Posib XuMuH B )KU3HU 1 0 0 VYcerHbIi
qeroBeKka. XUMUs B CHCTeMe HayK. MeToTbI oTpoc;
MO3HAHUS B XUMUHU.

2. | Tena u BemectBa. usnueckne cBOUCTBA 1 0 0 [TuceMeHHBIH
BEIECTB. ArperaTHOe COCTOSTHUE BEIICCTB. KOHTPOJIb;
Yucteie BemecTBa U cMecu. CriocoObl
pa3AeiieHusl CMecen.

3. | Gusnueckre U XUMHUYECKHUE SIBIICHHUSI. 1 0 0 YcTHBII
[Tpu3Haku 1 yCIOBUS MPOTEKAHHUS oTIpoc;
XUMHUYECKUX PEAKIIUH.

4. | 3HaKOMCTBO C MpaBmJIaMH Oe3omacHocTH 1 | 1 0 1 [TpakTrueckas
npuéMamMu paboThl B XUMHUYECKON paborTa;
naboparopun. [Ipaktraeckas padorta Ne 1.

[TpaBuna paboTel B 1a0OpaTOPUHU M IPUEMBI
oOpareHus ¢ 1abopaTOpHBIM
000pyI0BaHHUEM.

5. | [Ipaktuueckas padora Ne 2. Pa3nenenue 1 0 1 [TpakTrdeckas
cMmecel (Ha mpuMepe OYMCTKH IOBAPEHHOM paborta;
COJIN).

6. | ATOMBI U MOJICKYJIbI XUMHYCCKUE 1 0 0 YCTHBIN
AIIEMEHTHI. 3HAKH (CUMBOJIBI) XUMHUYECKIX OTIpOC;
AIIEMEHTOB.

7. | IIpocThie H CI0XKHBIC BEeCTBA. ATOMHO- 1 0 0 JIMKTaHT;
MOJICKYJISIPHOE YUCHHUE.

8. | Xummueckas popmyna. BaneHTHOCTD 1 0 0 YcTHbII
aTOMOB XMMHYECKUX JIEMEHTOB. 3aKOH OTIPOC;
MOCTOSIHCTBA COCTaBa BEIIECTB.

9. | OTHOCHTENBbHAST aTOMHAs Macca. 1 0 0 [TuceMeHHbI
OTHOcuTeNbHASI MOJIEKYIIIpHAs Macca. KOHTPOJIb;

10. | MaccoBas 1011 XMMHYECKOTO dJIEMEHTA B 1 0 0 VCTHEIN
COEIMHEHUU 0TIpOC;

11. | ®us3uyeckre U XUMUYCCKHUE SIBIICHMS. 1 0 0 3auer;

12. | Xummyeckas peakuus. [IpusHaku u 1 0 0 VeIl
YCIIOBUS MPOTEKAHMS XUMUYIECKIX PEaKIIUN. 0TIpOC;




13. | Xumuyeckue ypaBHEHUs. 3aKOH ITuceMeHHBIM
COXPAHEHHUS MacChl BELECTB KOHTpOJIb;

14. | Tunel XUMHYECKUX peaKLUi (COEAUHEHNS). YerHbii

0IIpoC;

15. | Tunel XUMHYECKUX pEAKIU (pa3IokKeHus). VYerHbii

0IIpOC;

16. | Tumbl XUMUYECKUX PEAKIUi (3aMELICHHS). VYerHbii

0IIpOC;

17. | Tunel XMUMHUYECKUX peakuuil (0OMeHa). 3auer;

18. | M. B. JIoMoHOCOB — y4&HBIi- YcTHBIHI
SHIUKJIOTMEUCT. 0IIpoC;

19. | Ypok 0000111eHHS U CHCTEMaTH3alli| YceTHEI
3HAHUM. OIIpOC;

20. | KoHTpoJib U IpOBEpKa pe3ynbTaToB KontponpHas
0o0y4eHwHs. pabora;

21. | Bozoyx — cMech ra3oB. CocTaB BO3ayXa. YcTHbI
Kucnopon — aneMeHT u npocToe BelecTBo. 0TIpOC;

O30H — alI0TpONHAsA MOAUPUKALIHS
kucnopoaa. Haxoxaenue kuciopoja B
npupoje, Gpu3nyecKkre U XUMHUECKUe
CBOMCTBA (peaKkiuy OKUCIICHUS, TOPEHUE).

22. | YcnoBHsl BOSHUKHOBEHHMSI M TIPEKPAIICHHUS YcTHbII
ropenus. [lonstue 06 okcuaax. OIpoc;

23. | CiocoObI OJTyYEeHHsI KUCIIOPO/a B YcTHbII
71a00paTOPHH U IPOMBIIIEHHOCTH. OIpoc;
[Tpumenenue kucnopoaa. Kpyrosopor
KHCJIOPOJa B IPUPOJIE.

24. | TeroBoi 3(pheKT XUMUYECKON PeaKIuH, [TucbmeHHbII
MOHATHE O TEPMOXUMUYECKOM YPaBHEHHH, KOHTPOJIb;
9K30- U SHJOTEPMUYECKUX PEAKIIMSIX.

TornuBo (HeTh, yrojb U METaH).
3arps3HeHue Bo3/yxa, CHocoObl ero
IIPEIOTBPALLEHUS. Y CUIIEHHE TAPHUKOBOTO
addekTa, pa3pyiieHne 030HOBOTO CIIOS

25. | [Ipaktuueckas padora Ne 3. [Tonyyenue u ITpakTueckas
coOupaHue KHCIOPOa, U3ydeHUE ero pabora;

CBOMCTB.




26. | Boiopo1 — 3JIEMEHT M IIPOCTOE BEIIECTBO. Yerubiid
Haxoxpaenue B mpupojie, Gu3ndeckue u 0IIpoC;
XUMHUYECKUE CBOWCTBA (HA IPUMEPE
B3aUMOJICICTBHUA C HEMETAUIAMH U
OKCHJIaMU METaJUIOB).

27. | Boiopo1 — 3JIEMEHT U MPOCTOE BEIIECTBO. ITnceMeHHbIi
[TpumeHeHre 1 CiocoObI TIOTYICHHS. KOHTPO!JIb;

28. | [lonsiTHE O KUCITOTAX. YcerHbii

0IIpOC;

29. | [TonsTHE O COMSX. [TucemenHbII

KOHTPOJIb;

30. | [Ipaktuueckas padota Ne 4. [Tonyuenue u [TpakTuyeckas
cobupaHue BOJIOpOa, U3yICHUE ETO pabora;
CBOWCTB.

31. | KonmnvectBo BemiectBa. Mosib. MomsipHast YcTHbI
Macca. 3aKkoH ABOrajipo. OIIpOC;

32. | MonsipHBIif 00BbEM Ta30B. YerHbii

0TIpOC;

33. | Pacuy€Thl MO0 XMMUYECKHM YPAaBHCHUSIM: YcTHbil
00BbEMa, KOJIM4YeCTBA BEUIECTBa rasa 1o ero 0TIpOC;
M3BECTHOMY KOJIMYECTBY BEIIECTBA MM
00BEMY.

34. | Pacu€Thl M0 XUMUYECKUM YPaBHECHUSIM: 3auer;
00BEMOB ra3oB M0 YPaBHEHUIO PEaKIUU Ha
OCHOBE 3aKOHAa 00BEMHBIX OTHOLICHHIH
ra3os.

35. | ®usnueckue CBOMCTBA BOBI. AHAIU3 U YcTHbII
CHUHTE3 — METOJIbl U3YUEHHsI COCTaBa BOIBI. OTIpOC;
XUMUYECKUE CBOMCTBA BOABI (PEaKuu C
MeTaJJlaMHu, OKCUJIJaMU METAIIJIOB U
HEMETAJIJIOB).

36. | CoctaB ocHoBanuii. [lonsiTre 00 YcTHbII
WHIUKATOpax. 0IIpOC;

37. | Bona xak pactBopuTtesb. PacTBopsbl. ITnceMenHbIN
PactBopuMOCTH BelecTB B BOJIE. KOHTpO!JIb;

38. | HachllieHHbIC M HEHACHIIIEHHBIC PACTBOPHI. VYcTHbIi
MaccoBas 10115 BelllecTBa B pacTBOPE. 0IIpOC;




39. | Pousib pacTBOpPOB B IIPUPOJIC U B KHU3HU YcTHbIH
yenoBeka. KpyroBopot Bojibl B Ipupoe. 0IIpoC;
3arpsi3HeHue NpupoIHbIX Boa. OxpaHa u
OUYMCTKA IPUPOIHBIX BOJI.

40. | [ToBTOpenue mo teme: MaccoBas 10Jis ITnceMmennbIi
BEILECTBA B PacTBOPE. KOHTpOJIb;

41. | [Ipaktuyeckas pabora Ne 5. [TpakTryeckas
[IpuroToBiieHne pacTBOPOB C paborTa;
OIIPENENEHHON MacCOBOM J10JIeH
PacTBOPEHHOTO BEILIECTBA.

42. | Knaccugukanus HEOpraHUUECKHX VYcerHbIi
COEIMHEHU. OITpOC;

43. | Oxcupl: cOCTaB, KiaacCuUKAIIHSI YceTHEI
(0CHOBHBIE, KUCIIOTHBIE, aM(OTEpHBIE, OIpoc;
HecosieoOpa3yrolue), HOMEHKIaTypa
(MexTyHapoHasl U TpUBUAIbHAS).

44. | TlonyueHHe U XUMUYECKHE CBOWCTBA YcTHbI
KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX 0TIpOC;
OKCH/IOB.

45. | OCHOBaHMS: COCTaB, KJIACCHU(UKAITHS, [TuceMeHHBIH
HOMEHKJIaTypa (MeXIyHapoIHas U KOHTPOJIb;
TpUBHAIIbHAS), GU3UICCKUE U XUMUYCCKIE
CBOICTBa, CIIOCOOBI MOTyYEHUSI.

46. | KucioTsl: coctaB, KiacCUpUKaIIUs, YcrabIi
HOMEHKJIATypa, GU3NYECKUE U XUMUYECKHE 0TIpOC;
CBOMCTBA, CITOCOOBI ToJTyueHus. Psy
AKTUBHOCTH METaJIOB.

47. | Conu (cpenHue): HOMEHKIIATypa, ClIOCOObI YcTHbII
MOJIy4eHUsl, B3aUMOICCTBUE COJIEH C 0TIpOC;
MeTaJJlaMH, KUCJIIOTaMH, [IeJI0YaMU U
COJISIMH.

48. | 'eneTnueckas CBsI3b MKy KJIaCCaMH [TucbMeHHbIH
HEOPraHMYECKUX COCIUHEHM. KOHTPOJIb;

49. | IToBTOpenue no teme: ['eneTnyeckas cBs3b YcTHBIN
MEX]ly KJlacCaMi HEOPraHMYEeCKHX 0IIpOC;
COCIMHECHUN.

50. | [Ipaktuueckas padota Ne 6. Pemenne ITpakTrueckas
SKCIEPUMEHTAJIBHBIX 33a4 110 TEME pabora;

«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX
COEIMHEHUIY.




51. | Ypok 0600IIeHNs U CUCTEMATH3AIHH Ycrublii
3HAHUI. OIIpOC;

52. | KoHTpoJb U IpOBEpKa pe3ybTaToB KoHTponbHas
oOyueHusl. paborTa;

53. | [lepBbie NOMBITKH KJIACCUPHUKALTUH YerHbii
XUMUYECKUX 3JIeMEeHTOB. [loHsTre 0 OIIpOC;
TpyNIax CXOAHBIX JIEMEHTOB (IIIEJIOYHBIEC U
[IEJI0YHO3EMEIIbHBIE METAJIIbI, TaJIOTEHBI,

WHEPTHBIE Ia3bl). DIEMEHTbI, KOTOPbIE
00pa3yroT aMpOoTepHbIE OKCUIBI U
TUAPOKCHIBIL.

54. | [lepuommueckwuii 3axoH u [Teproguaeckast YcrHblii
cucTeMa XUMUYeCKuX 3neMeHToB /. U. OIIpOC;
Menneneesa. Ilepronpl, rpymisl,

TTOITPYTIITHI.

55. | ®u3MUECKUil CMBICT MTOPSKOBOTO HOMEPA [TuceMeHHBIH
aJIeMeHTa, HOMEPOB MEPHO/Ia U TPYIIIIHI. KOHTPOJIb,

56. | Ctpoenue atomoB. CocTaB aTOMHBIX S7IED. YcTHBI
N3oTonkl. DnektpoHbl. CTpoeHne OIIpOC;
ANIEKTPOHHBIX 000JI0YEK aTOMOB TIepBBIX 20
XUMHUUYECKHUX AieMeHTOB [leproanyeckoi
cuctemsl /1. 1. Menpaeneena.

57. | XapakTepHuCTHKa XUMUYECKOTO 3JIeMEHTA YcTHbII
10 ero noJioxeHuto B [lepnoanueckoit 0Ipoc;
cucteme JI. 1. MenaeneeBa. 3HadueHUE
[Tepuoanueckoro 3akona u Ilepuoandeckoii
CUCTEMBbI XUMHYECKUX JIEMEHTOB IS
pa3BUTHS HAyKu U TipakTuku. /. 1.

MenpneneeB — y4€HbIH, IIEJAror U
rPpaKJIaHUH.

58. | Ypok 000011eH s U CHCTeMaTU3alluu YcTHbII
3HAHUMU. OIIpOC;

59. | KoHTpob 1 IpOBEpKa Pe3ylIbTaTOB KoHnTtponbHas
o0y4eHusl. paborta;

60. | Xumuueckast CBsA3b. XMMUYECKasl CBS3b: YcTHbIN
HMOHHAsI. 01poc;

61. | Xumuueckast CBsI3b: KOBaJICHTHAS YcTHbIN
HETOoJIsIpHasl. 0mpoc;

62. | Xumuueckast CBsI3b: KOBAJICHTHAS MOJIIPHAS. [TucbmeHHbII
DIEeKTPOOTPULIATENLHOCTh ATOMOB KOHTpOJIb;

XUMHNYCCKHUX IJICMCHTOB.




HCOPraHN4YCCKUX COCHHHCHHﬁ,
TCHCTUYCCKAaA CBA3b HCOPTaHUYCCKUX
BCIICCTB

63. | CreneHs OKUCIEHHUS. 1 0 0 VYcerHbIN
0TIpoC;

64. | OKUCIUTEIBHO-BOCCTAHOBUTEIILHBIE 1 0 0 VYcerHbIN
peakuuu (OBP). OIIpOC;

65. | IIporiecchl OKUCIICHHS U BOCCTAHOBJICHUSI. 1 0 0 VYcerHbIl
OKHCIUTENN U BOCCTAHOBUTEIH. OIIpOC;

66. | Ypok 000011IeH s U CHCTEMaTH3alli| 1 0 0 VYcerHbIN
3HaHUHI OIIpOC;

67. | UTOroBbIii KOHTPOJIb U MPOBEPKA 1 1 0 KonTposnbHas
pe3ynbTaTOB OOYyUCHUS. pabora;

68. | Ypok 0000111eH s U CHCTEMaTH3aIlln| 1 0 0 VcerHbIN
3HaHUHI OIIpOC;

OBIIEE KOJIMYECTBO YACOB I10 68 4 6

[TPOTPAMME

9 KJIACC
Ne | Tema ypoka Kouun4yecTBo yacos Buapl,
n/n dhopmbi
BCEro | KOHTPOJIbHbIE | MPAKTHYECKHE
KOHTPOJIS
padoThbI padoThI

1. | Knaccudukaus 1 HOMEHKIATypa 1 0 0 YCTHBIN
HEOPraHMYECKUX BEIIECTB (MK TyHAPOIHAS oTIpoc;
Y TPUBUAJIbHAS)

2. | [lepuomnyeckwuii 3axoH. [Teproguueckas 1 0 0 VeTHbIit
CHCTEMA XUMHWYECKHUX IIEMEHTOB 0TIpoc;
1. . MenneneeBa. CTpoeHrne aTOMOB

3. | 3aKOHOMEpPHOCTH B U3MECHEHUH CBOWCTB 1 0 0 [TucbMeHHBII
XHUMHYECKUX 3JICMEHTOB MEPBBIX TPEX KOHTPOJIb;
MIEPHOJIOB, KU, KAIBIHS U UX
COEIMHEHUI B COOTBETCTBUHU C IIOJIOKEHUEM
B [leprouueckoii CUCTEME U CTPOCHUEM
aTOMOB

4. | XuMH4YeCcKHe CBOMCTBA BEIIECTB, 1 0 0 VCcTHEIN
OTHOCSIIITUXCS K Pa3IHYHBIM Kjaccam OTIPOC;




CrpoeHue BemiecTBa: BU/Ibl XUMUYECKON
CBA3U. THIIBI KPUCTAIUIMYECKUX PELIETOK,
3aBUCHMOCTb CBOMCTB BEILIECTBA OT TUIIA
KPHUCTAJUIMYECKON PEIIETKU U BUJIA

XUMHYECKOH CBA3MU

3auer;

Knaccugukanus XuMIHIecKux peakunui mo
Pa3IMYHBIM MPU3HAKaM (110 YHCITY
COCTaBY y4YacTBYIOIIHX B PEAKIIMH BEIIECTB,
110 TEMJI0BOMY 3((PeKTy, 0 U3MEHEHUIO
CTETICHEH OKUCIICHUS XUMHUECKUX
3JIEMEHTOB, 110 0OPAaTUMOCTH, 10 Y4aCTHIO
KaTajan3aTopa). DK30- U SHAOTEPMHUYECKHE

pPC€aKknun, TCPMOXUMHNYCCKHUEC YPABHCHUSA

YceTHBIN

OTIpOC;

[ToHATHE O CKOPOCTH XUMHUYECKON PEAKIMH.
[TonsiTHe 06 06paTUMBIX 1 HEOOPATUMBIX
XUMHUYECKUX peakuusx. [lonarue o

TOMOT'CHHBIX U IT'€TCPOTCHHBIX PCAKIIUAX

IIuceMeHHbBIN

KOHTPOJIb;

HOHSITI/IG 0 XUMHUYCCKOM paBHOBeCI/II/I.
@DaKTOPBbI, BIUSIOIIME HA CKOPOCTh
XUMHUUYECKOHN PEAKIUU U MOJIOKEHUE
XUMHYECKOTO PaBHOBECHS

VYcTHBIN

OTIpOC;

OKHCAUTETHLHO-BOCCTAHOBUTEIbHbIE
peakIyu, JIEKTPOHHBIN OamaHC
OKHUCJIUTEIHHO-BOCCTAHOBUTEIBHOMN
peakuuu. CocTaBlIeHUE YpaBHEHUN
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCIOIb30BaHUEM METO/1a
AJIEKTPOHHOTO OasiaHca

ITnceMeHHbIH
KOHTPOJIb;

10.

TeOpI/IH SJIeKTpOJIHTI/I‘ICCKOI;'I Juccounuanuu.
3J'IeKTpOJ'II/ITI>I " HEC- JJICKTPOJINTLI.
KaTI/IOHLI, AHHOHBI

YceTHBIN
OTIpoc;

11.

MexaHHU3M AUCCOLHALMHI BEIIECTB C
Pa3TUYHBIMU BUIaAMU XUMHUYECKOH CBSI3U.
Crenens nucconnain. CHIBHEBIE U ClIa0bIe
AIEKTPOJIUTHI

YceTHBIN
OIpoc;

12.

Peakiinu noHHoro ooMeHa. Y ciioBus
MPOTEKAHUS PEaKIii HOHHOTO OOMEeHa,
MIOJIHBIE U COKPAILEHHBIE HOHHBIE
YPaBHEHUS peaKUi

IIuceMeHHbBIN
KOHTPOJIb;




13. | Xumuueckue cBOMCTBA KUCIIOT, OCHOBAHHUI YcTHBIN
U COJIEW B CBETE NpECTaBICHUN 00 0IIpoC;
IEKTPOJIUTUYECKON TUCCOLMALINY.

KauecTBeHHBIE peaKkMM Ha KATUOHBI U
AQHUOHBI

14. | ITonsitre o runponmse coneit. Cpena IIncemenHbIN
pacTtBopa KOHTPOJIb;

15. | IIpakTrueckas padorta Nel. Pemenue [TpakTrueckas
9KCIEPUMEHTAJIBHBIX 3334 110 TEME paborta;
«DNEKTPOIUTHYECKAS] UCCOLIAALIUS

16. | Ypok 0000111eHHs U CHCTEMaTU3alln| YceTHEI
3HaHUHI OIIpOC;

17. | KoHTposb 1 MpoBepKa pe3yabTaToB KonTponbHas
00y4eHUs pabora;

18. | OOmias xapakTepuCcTHKA raJIOTeHOB. YcTHbI
Oco0eHHOCTH CTPOEHHS aTOMOB 3TUX 0TIpOC;
3JIEMEHTOB, XapaKTepHBIE JUIsl HUX CTETIEHU
okucienus. CTpoeHue u pu3nveckue
CBOMCTBA MPOCTHIX BEUIECTB — IaJIONE€HOB.

XHUMHUYECKUE CBOMCTBA HA MPUMEPE XJI0pa
(B3aMMO/ICHCTBHE C METAJIJIAMHU,
HEMeTaJlIaMHU, IeJI0YaMH )

19. | Xnopopogopo. CoJisiHas KHCIIOTA, VcTHBIN
XUMHUYECKHE CBOMCTBA, MOIYUYECHUE, 0Ipoc;
npuMeHeHne. KauectBeHHas peakuus Ha
XJIOPUA-HOHBI

20. | ®dusnonoruueckoe ICHCTBUE XJI0pa U 3auerT;
XJIOPOBOJIOPO/Ia HA OPraHU3M Y€JI0BEKa.

Baxneiiine X10puapl U UX HAXOXKICHUE B
npupojie Penienue 3ai1ay Ha BBIYUCICHUS
110 YPaBHEHUSIM XUMHUYECKUX PEaKLUid, eciiu
OJIMH peareHT JIaH B U30bITKE

21. | [Ipaktuueckas pabora Ne2. [Tomydenue IIpaxTrueckas
COJITHOM KHCJIOTHI, U3y4eHUE €€ CBOMCTB paboTa;

22. | O0mast XxapakTepuCTHKa 371eMeHTOB VIA- YcTHBIN
rpymmnbl. OCOGEHHOCTH CTPOEHUSI aTOMOB OIIpOC;

9TUX DJIEMEHTOB, XapaKTEPHBIE I HUX
CTeNeHU okucieHus. CTpoeHue u
¢u3nyecKkre CBOWCTBA MPOCTHIX BELIECTB -
KHCJIOPO/1a U CEPBI. AJTIOTPOIIHbBIE
MOAU(UKAIIIN KHCIOPOa U CEPHI.
XUMHUYECKUE CBOMCTBA CEPBI




23.

CepoBojiopoji, cTpoeHHe, (PU3HUECKUE U

XUMHYECKHUE CBOUCTBA

IIuceMeHHbBIN

KOHTpOJIb;

24,

OKcubl cepbl KaK MpeACcTaBUTENN
KHCJIOTHBIX OKCHI0B. CepHHCTasi KUCIIOTA.
Cepnas kucioTa, Gpu3n4ecKue u
XUMUYECKHE CBOMCTBA (00IIHNE KaK
MPEJCTaBUTEINS Kilacca KUCIOT U
cnenuduaeckue), npumenenue. Comu
CEpHOI KUCIIOTHI, KAYeCTBEHHAs PeaKIus Ha

cynbdar-uon

YcTHBIN

OTIpOC;

25.

XUMHUYECKUE PEAKIINH, JIEKAIIUE B OCHOBE
MIPOMBIIIJIEHHOTO CII0co0a MoTydeHus
CEpHOM KUCJIOTHI. ANnapaTsl U
MPOTEKAIOIINE B HAX MPOIECCHI (Ha
pUMepe MPOU3BOJICTB CEPHOI KHCIIOTHI).
Pemenue 3a1ay Ha HaX0XKAEHUE MAaCCOBOM
JIOJTM BBIXO/1a TIPOTYKTa PEAKITUH

3auer;

26.

Haxosxnenue cepsl u €€ coeTMHCHUH B
npupoJie. XUMHUYECKOE 3arpsi3HCHHE
OKpY’Karolllel Cpeibl COEAUHEHUSIMHU CEPhI
(KUCIOTHBIE JOXKIH, 3arpsi3HEHHE BO3AyXa U

BOJIOEMOB), CITIOCOOBI €ro MPEA0TBPAICHUS
1

VYcTHBIN

OTIpOC;

217.

OO6mrast xapakTepuCTUKA 2JIEMEHTOB V A-
rpymmbl. OCOOEHHOCTH CTPOCHHS aTOMOB
3THX 3JIEMEHTOB, XapaKTepHbIE I HUX
CTEeTeHH OKUCIICHHS. A3OT,
pacrnpocTpaHeHue B pupoje, pusndeckue
U XUMHYecKue cBoiicTBa. Kpyrosopot azora
B IIpHpOJIE

YceTHBIN
O1Ipoc;

28.

AMMI/IaK, €ro (1)I/I3I/I‘ICCKI/IG H XUMHNYCCKHEC
CBOﬁCTBa, MOJIYYCHUC U ITPUMCHCHUC. Conu
dMMOHU, UX (1)I/ISI/I‘IGCKI/IG U XUMHYCCKHUC
CBOﬁCTBa, IMPUMCHCHUC. KauecTtBennas
peaKknus Ha HOHbI aMMOHMUA

[IuceMeHHbIH
KOHTPOJIb,

29.

[Ipaktuyeckas padora Ne3. [losmydenune
aMMUaKa, U3y4eHHe ero CBONCTB

IIpaxTrueckas
paborta;




30.

A30THas KuCoTa, e€ puznyeckue u
XUMHUYECKHE CBOMCTBA (00IIHE KaK
IIpEICTaBUTEINS KJlacca KUCIOT U
cneun¢puyeckue). Micnoap3zoBanue
HUTPATOB U COJIEH aMMOHMSI B KAUECTBE
MUHEpaJIbHBIX YI00peHnil XUMHUYecKoe
3arpsi3HEHUE OKPYKaroLIel cpebl
COEJIMHEHUSIMH a30Ta (KUCIOTHBIE JOXKIHU,
3arpsi3HEHUE BO3/1yXa, [IOYBbI U BOJOEMOB)

YcTHBIN

OTIpOC;

31.

docdop, amtoTponHBIE MOTUDUKAIIAN
docdopa, puznueckre U XUMUIECKHE

CBOMCTBA

YceTHBIN

OTIpOC;

32.

Oxkcun pochopa(V) u pocdopHas kuciora,
¢buznyeckue 1 XMuMHUYECKHE CBONCTBA,
nosrydeHue. KauecTBeHHas peakius Ha
bocdar-noHsI

YceTHBIN

OTIpOC;

33.

Ucnonb3oBanue pocdaTtoB B KauecTBe
MUHEpaJIbHBIX yI00peHuil. 3arpsi3HeHue
MIPUPOIHBIX BOAOEMOB pochaTtamu

3auer;

34.

VYraepo, aluIOTPOITHBIC MOTU(DHKAIIHH,
pacrpocTpaHeHHe B Ipupoe, Gu3nIecKue
1 XUMHUYECKHUE CBOMCTBA. AJICOpOITHS.
Kpyrosopot yrieponaa B mpupojie. OKcuibl
yriepoJia, ux (pu3HdecKre u XMMUIeCKUe
CBOWCTBA, (pr3HOIOTHYECKOE ICHCTBHE HA
KHUBBIC OPTaHU3MBbI, IOJTy4CHHE U
MpUMEHEHHE. DKOJIOTHIECKUE POOIIEMBI,
CBs3aHHBIE ¢ OkcuaoM yriepona(IV);
THIIOTE3a II00aTBHOTO MOTEIICHUS
KJINMATa; MapHUKOBBIA 3P ekt

VYceTHBIN
0TIpoc;

35.

VYropHas KUCIIOTa U €€ COMIH, UX
(hU3UYEeCKre U XUMUYECKHUE CBOMCTBA,
noJjy4yeHue u npumeHenue. Kauectsennas
peaxiusi Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY,
MEIUIMHE, TPOMBILIJIEHHOCTH, CEIIbCKOM
XO3SUCTBE

[IuceMeHHbIH
KOHTPOJIb,

36.

[Ipaktuyeckas padora Ne4. [lomydenune
yriekucioro rasa. KauectBennas peakuus
Ha KapOOHAT-HOH

IIpaxTrueckas
pabora;




37.

[lepBoHauanbHbIEC MOHATHUS 00
OpraHUYECKUX BELIECTBAX KaK O
COEJMHEHUSX YriIepoaa: 0COOEHHOCTU
cocraBa u crpoeHus. [lonsarue o
OHMOJIOTHYECKH BaXKHBIX BCIICCTBAX: JXUpPaAX,
Oenkax, yrieBojgax. MarepuaabHOe
CANMHCTBO OPraHMYCCKNX U HCOPraHNU4YCCKUX

COEIMHEHUU

YcTHBIN

OTIpOC;

38.

Kpemuuii, ero gpusnueckue 1 XMMHYECKHE
CBOMCTBA, MOJIYYCHHE U IPUMEHEHUE B
anekrpoHuke. CoeMHEeHUs! KpEMHHUS B
npupoje. O0mue npeacTaBiaeHus: 00 OKcHe
kpemHusA(IV) u kpeMHHEBOH KUCIOTE.
Cunukatsl, UX UCTOJIb30BaHUE B OBITY,
MEIHIMHE, TPOMBIIUIEHHOCTH. BaxkHenmme
CTPOUTEIIbHBIE MaTepHAJIbI: KEpaMHUKa,
CTEKJIO, IIEMEHT, OETOH, KeJIe300ETOH.
[Tpo6meMbr 6€30TTacCHOTO MCTIOJIB30BaHUS
CTPOUTEIIbHBIX MaTePUAJIOB B

HOBCEIHEBHOU KU3HU

YceTHBIN

OTIpOC;

39.

[Tpaktruueckast padota Ne 5. Permenue
AKCIIEPUMEHTAJIbHBIX 3a/1a4 10 TeME
«Baxnennine HeMeTaJlIbl i UX
COEIMHEHUS

[IpakTnueckas
pabora;

40.

Ypoxk 060011IeHHS B CHCTEeMaTH3allUuH

3HaHUU

YceTHBIN
o1Ipoc;

41.

KoHTpois 1 mpoBepKa pe3ynbTaToB
00y4eHUS

KonTtponpHas
pabora;

42,

OO61ast XxapaKTepUCTUKAa XUMHUYECKUX
9JIEMEHTOB — METAJVIOB HA OCHOBAHHUM UX
MOJIOKEHHUS B IEPUOANYECKON CUCTEME
XHUMHYECKUX 351eMeHTOB /1. 1. MenaeneeBa
U cTpoeHust aToMoB. CTpOeHHE METaJIOB.
Mertannuueckas CBSI3b U MeTaJlJIndecKas
KPUCTAJUIMYECKasl pEeIIETKA

YceTHBIN
OTIpoc;

43.

DNEeKTPOXUMHUUYECKHH Psiji HApsHDKEHUH
MeTauoB. dU3nueckne 1 XUMHYECKUE
cBoiicTBa MeTaioB. ObuIe crnocoOsl
MIOJIyYEHUS] METAIIJIOB

YcTHBIN
OIpoc;

44,

Ilonsatue o KOppO3ruu METAJIJIOB U
OCHOBHBIE CII0COOBI 3alllUThI OT KOPPO3HNU

IIuceMeHHbBIN
KOHTPOJIb;




45. | CrinaBsbl (cTanb, 4yryH, JIOPaTIOMUHHM, YerHbii
OpoH3a), X MPUMEHEHUE B OBITY 0IIpoC;
IIPOMBIILITIEHHOCTH

46. | Hlenounsie meTasmibl. [TonoxeHue B YcrHbIi
MEPUOINYECKON CUCTEME XUMHUECKUX 0IIpoC;
anemenToB /JI. . MenpeneeBa, ctpoeHue
atoMoB. HaxoxieHune B mpupoie

47. | dusnveckue U XMMUYECKHE CBOMCTBA (Ha [TuceMeHHBIM
MpUMepe HATPUSI U KaJIHS) KOHTpOJIb;

48. | Oxcuabl ¥ THAPOKCHUIBI HATPUS U KaTUs. YerHbil
[IpumeHeHue meI0YHbIX METAJIIIOB U X OIIpoc;
COETMHEHUN

49. | llenmouHo3eMeNbHBIE METAJIBI MATHUH U YcrHbiit
KaJbIUH, cTpoeHre aToMoB. [lonoxenue B OIpoc;
MEPUOTUYECKON CUCTEME XUMHUECKUX
anemenToB J[. 1. Menaeneera

50. | Haxoxaenue B ipupoje. Ousnueckue u YcTHbI
XMMHUYECKHE CBOMCTBA IIEI0YHO3EMETbHBIX OIpoc;
MeTaIoOB. BajkHelme coequHeHus
KaJbIHsl (OKCHI, THAPOKCH]T, COJIN)

51. | Pemienune 3a1a4 Ha BEIYUCIECHUS 110 [TuceMeHHBIH
YPAaBHEHUSM XUMHUYECKUX PEAKLUN, €CIU KOHTpOJIb;
OJIMH U3 PEareHTOB J]aH B U30bITKE WU
COJICPKUT IPUMECH; MACCOBOM J10JIH
BBIX0/1a ITPOJIYKTa PEAKLUU

52. | KéctkocTh BOJbI U cIOCOOBI €€ yCTpaHEHUS YcTHbIi

0IIpoc;

53. | BeruucieHus Mo ypaBHEHHUSIM XUMHYCSCKHX 3auer;
peakitii, eciii OIMH U3 PEareHTOB JaH B
BH/JIE BOJTHOTO PacTBOpa C U3BECTHOU
MaccOBOM JoJIeN

54. | [Ipaktuueckas padora Ne6. XKéctkocTh IIpaxTrueckas
BOJIbI U METOBI €€ YCTPAaHEHUS paborta;

55. | Amomunuid. [TonoxxeHne B mepuoaMIecKOi YcTHBIN
CUCTEME XMMHUYECKUX 31eMeHTOB [I. 1. OIIpOC;
MenneneeBa, CTpOCHHE aTOMA.

Haxoxnenue B nmpupoe
56. | du3MuecKue U XUMUYECKUE CBOMCTBA YcTHbIN

AJIIOMHUHUA

OTIpOoC;




57. | AMpoTepHbIe CBOIICTBA OKCHAA U 1 IIncemenHbIn
TUIPOKCHU/IA ATTFOMUHUS KOHTPOJIb;

58. | XKeneso. [TosoxkeHne B IEPUOTUUCCKOM 1 YcrHblii
CUCTEME XUMHUYECKUX dieMeHToB [I. 1. OIIpOC;
MenyeneeBa, CTpOCHHE aToMa

59. | XKeneso. Haxoxaenue B mpupojie. 1 VYcerHbIN
DU3NYECKUE U XUMUYECKUE CBOMCTBA. OIIpoC;
Oxcuppl, ruapokcu bl v conu xenesa(ll) u
xeneza(Ill)

60. | KoHTpoJib U MpoBepKa pe3ynbTaToB 1 KontponbHas
00y4eHusl. pabora;

61. | [Ipaktuueckas padora Ne 7. Pemenue 1 [TpakTrueckas
IKCIEPUMEHTAIBHBIX 33124 110 TEME pabora;
«Baxneinme MeTaJuTbl U X COCTMHEHUSD

62. | HoBble MaTepHasbl 1 TEXHOJIOTHH. 1 VYerHbii
BemecTBa 1 Marepualibl B MOBCEAHEBHOM OTIpOC;
YKU3HU YEJIOBEKAa. XMMHS U 3I0POBBE.

Be3omacHoe ncnop30BaHNEe BENIECTB U
XMUMHUYECKUX PeaKlUii B ObITY

63. | [IpupogHBIC HICTOYHHUKH YTIICBOIOPOIOB 1 YcTHbii
(yroJsb, MpupOIHBIN ra3, HEPTH) MPOIYKTHI 0TIpoc;

WX TIepepabO0TKH, UX POJIb B OBITY U
MPOMBIIITIEHHOCTU. OCHOBBI KOJIOTUYECKON
rpaMOTHOCTU. XUMHUYECKOE 3arpsi3HEHNE
OKpY>Karollel cpe/ipl, MpeieabHO
JOTyCTUMAst KOHIIEHTPAIKsl BEIECTB -
[TJIK). Pois xuMuwm B periieHun
9KOJIOTMYECKUX MpobieM

64. | UToroBbIii KOHTPOJIb M POBEPKA 1 KonTponbhas
pe3yNbTaTOB O0yUECHHS paboTa;

65. | Ypok 0000I1IeHHS U CUCTEMATH3AIHH 1 VcTHBIN
3HAaHUHU OIIpOC;

66. | Ypok 00001IeH s U CHCTEMaTH3alluu 1 VcTHbIit
3HaHUHN OIIpOC;

67. | Ypok 0000IIeHHs U CHCTEMAaTH3alluu 1 VcTHbIit
3HaHUHN OIIpOC;

68. | Ypok 00001IeH s U CHCTEMaTH3alluu 1 VcTHbIi
3HaHUU OIIpOC;

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UISA YYEHUKA

8 KIIACC

Xumust. 8 knacc/I"abpuensu O.C., OctpoymoB W.I'., Cnagkos C.A., Akiponeproe obmectBo «M31aTenscTBo
«IIpocsemeHuney;

9 KUIACC

Xumus. 9 xnace/I"adbpuensia O.C., Octpoymos W.I'., Cnaako C.A., AknnonepHoe o0miectBo «M3maTenbcTBo
«Ipocsemenney;

METOANYECKHUE MATEPHUAJIBI JIUIAA YYUTEJIA

8 KIIACC

9 KUIACC

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU HHTEPHET

8 KJIACC

9 KJIACC



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLECCA

YYEBHOE OBOPYJIOBAHHUE

OBOPYJIOBAHMUE VI ITPOBEJEHUSA IPAKTUYECKHUX PABOT
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