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IHHOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma o xumuw it 00ydaromuxcs 8-9 Ki1accoB cocTaBieHa Ha OCHOBe TpeboBaHMiA K
pe3ybpTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMBbl OCHOBHOTO 00111ero 00pa3oBaHus,
npeacTaBiIeHHbIX B DenepanibHOM roCcyIapCTBEHHOM 00pa30BaTeIbHOM CTaHAapPTEe OCHOBHOTO OOIIET0
o0pa3oBaHus, ¢ yI€TOM paclpee€HHBIX 10 KJIaccaM MPOBEPSIEMBIX TPEOOBAHUHN K pe3yJIbTaTaM OCBOCHHS
OCHOBHOM 00pa3oBaTeIbHOM MPOTPaMMbl OCHOBHOT'O O0IIIET0 00pa30BaHUsI U SJIEMEHTOB COJIEp KaHUs,
MPEJCTABICHHBIX B Y HUBEPCAILHOM KOJIU(PHUKATOPE IO XUMHUH, a TAKKe Ha OCHOBE [IpuMepHOl mporpaMMel
BOCIUTaHUS 00yJaromuxcs MpH MOJyYeHUH OCHOBHOTO 00111ero oopa3zoBanus u ¢ yuérom Konnenmmm
MpenogaBaHus yueOHOTO TIpeaMeTa « XuMHUsH B 00pa3oBaTeIbHBIX opranu3anusix Poccuiickoit
®denepanny, peain3yroMX OCHOBHbIE 00111e00pa3oBaTebHble porpaMmsl (yTB. Pemennem Konnerun
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 HAYKHU B ITO3HAHHWU 3aKOHOB IIPUPOJbI, B pa3BUTUU ITPOU3BOANUTECIBHBIX

CHJI 00IIECTBA U CO3JJaHUH HOBOM 0a3bl MaTepUalIbHOM KYIbTYPHI.

XUMHS KaK 2JIEMEHT CHCTEMBI €CTECTBEHHBIX HAYK PacIpoCTpaHuia CBOE BIMSHUE 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 UrparoT hopMUpyeMble XUMHEH MPEACTAaBICHHS O B3aUMOIIPEBPALICHUSIX SHEPTHH U 00 HBOJIIOLUN
BEIIECTB B MPUPO/IC; COBPEMEHHAs! XUMUS HalpaBjieHa Ha pelleHre rI00abHbIX TPOOIeM YCTOHYMBOTO
Pa3BUTHS YEJIOBEUECTBA — CHIPbEBOM, YHEPreTUUECKOM, MUIIEBOM U AKOJIOTHYECKOI 6€30MacHOCTH, PoOIeM
3/IpaBOOXpPaHEHHUSI.

B ycnoBusx Bo3pacTraroniero 3Ha4eHuss XUMHUH B )KU3HU OOIIECTBA CYILIECTBEHHO MOBBICUIIACH POJIb
XMUMHUYECKOT0 oOpa3oBaHus. B minane conupanuszanyuu oHO SBISETCS OJHUM U3 YCIOBHUM POpPMUPOBAHUS
MHTEJUJIEKTa JIMYHOCTU U TAPMOHUYHOTO €€ pa3BUTHSL.

CoBpeMEeHHOMY YelIOBEKY XUMUYECKHe 3HAaHUSI HE0OX0AUMBI /17151 IPUOOpETeHHsI 00IEKYIbTYPHOTO
YPOBHS, TIO3BOJISIOLIETO YBEPEHHO TPYAUTHCS B COIIMYME U OTBETCTBEHHO Y4aCTBOBAaTh B MHOTOOOpa3HOM
KU3HU OOIIEeCTBa, /U OCO3HAHUS BaYKHOCTU Pa3yMHOTO OTHOIIEHUSI K CBOEMY 37I0POBBIO U 3JJ0POBBIO
JPYTUX, K OKpY>Karolei IpUpoIHOM cpesie, AJisi TPaMOTHOTO MOBEICHUS MPY UCTIOIb30BAHUU PA3TUYHbIX
MaTepHUaIoB U XMMHUYECKHUX BEIIECTB B MOBCEIHEBHOMN KU3HMU.

XuMuyeckoe 00pa3oBaHuE B OCHOBHOM IIKOJIE SIBIISIETCSI 0230BBIM 110 OTHOIIEHHUIO K CHUCTEME O0IIero
XUMHUYECKOTO oOpa3oBaHus. [IoaTOMy Ha COOTBETCTBYIOIIEM EMY YPOBHE OHO pealn3yeT MpUcyIre oduemy
XUMHUYECKOMY 00pa30BaHHUIO KIIFOUEBbIE IIEGHHOCTH, KOTOPBIE OTPAXKAIOT FOCYAapCTBEHHBIE, OOIIIECTBEHHBIE U
WHIUBUAYaIbHBIE TOTPEOHOCTH. DTUM ONPEAETSETCS CYIIHOCTh OOIIel cTpaTerui 00y4eHHs, BOCITUTAHUS U
pa3BUTHS 00YUAIOLIUXCS CPEACTBAMU YUEOHOTO MpeIMeTa « XUMUsD».

N3yuenne npeamera: 1) cnocoOCTBYET peaan3aliii BO3MOXKHOCTEH Uil caMOpa3BUTHS M POPMUPOBAHMS
KYJIBTYPBI TMYHOCTH, €€ 0011ei 1 (YHKIIMOHATBHOM IrPaMOTHOCTH; 2) BHOCHUT BKJIaJ B (POPMUPOBAHKE
MBILIUIEHUS] ¥ TBOPYECKUX CIIOCOOHOCTEH MOAPOCTKOB, HABBIKOB UX CAMOCTOSTEIILHON y4eOHOM
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 ((OPMHUPOBAHHUH €CTECTBEHHO-HAYYHOU 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 00yYCHUH XUMHUH 00SCIIEUNBAIOTCS CIICIU(PUKON COepKaHUS ITPeIMeTa,
KOTOpBIﬁ ABJICTCA ICAArOrn4CCKu aJaliTUPOBAHHBIM OTPAKCHUEM 6a30130p”1 HAayKU XMMHWU Ha OHpeI[eHéHHOM
arare €€ pa3BUTHSL.

Kypc xumun 0CHOBHOM IIKOJIbI OPUEHTUPOBAH HA OCBOCHHE O0YUYAIOIIUMHKCS OCHOB HEOPTaHHUYECKOM

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 CKJIaIbIBACTCA U3 CUCTEMbI MIOHITHH 0 XUMHUYECKOM 3JIEMEHTE 1 BEIICCTBEC U CUCTEMBI TTOHATHH
0 XUMHUYecKol peakiuu. O0e 3T CUCTEMBI CTPYKTYPHO OPraHU30BaHbI M0 MPUHIIUITY OCIEA0BaTEIBHOTO
Pa3BUTHS 3HAHUN HA OCHOBE TEOPETUYECKUX MPEICTABICHUIN pa3HOTO YPOBHS: aTOMHO-MOJIEKYIISIPHOTO
Y4EHHMs KaK OCHOBBI BCETO €CTeCTBO3HaHus, ypoBHs [lepnoauueckoro 3akona /. 1. MenneneeBa kak
OCHOBHOTI'O 3aKOHA XMMHUHU, YIYCHHUA O CTPOCHHUHU aTOMaA U XUMHYECKOHN CBA3H, HpeI[CTaBJ'IGHI/II\/'I 00
IEKTPOIUTUYECKOM TUCCOLMALIMY BEIECTB B pacTBOpax. TeopeTnueckue 3HaHUs paccMaTpUBaIOTCs Ha
OCHOBE AMIIMPUYECKH MOTYYEHHBIX U OCMBICICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIIEA0BATENBHO OT OJIHOTO
YPOBHS K JIpYTOMY, BBITIOJIHAS (DYHKIIUH OOBSICHEHUS U TPOTHO3UPOBAHMSI CBOMCTB, CTPOCHUS U

BO3MOJKHOCTEH MPAKTUYCCKOT'0 MIPUMCHCHUA U MMOJTYYCHUA N3Yy4aCMbIX BCIICCTB.

Takas opranusanus cogepxKaHus Kypca criocoOCTBYET MPeICTaBICHUIO XUMUYECKOW COCTaBIIAIOIIEN
Hay4YHOU KapTHUHBI MUpa B JIOTUKE €€ CUCTEMHON Npupoibl. Tem cambIiM oOecrieunBaeTcsi BO3MOKHOCTD
(dbopMupoBaHUs y 00yHarOMMUXCs IEHHOCTHOTO OTHOUIEHUS K HAYYHOMY 3HAHHUIO M METO/1aM 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 (POPMUPOBaHKE 3HAHUN OCHOB XUMHYECKON HAyKH KaK 001acTu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM JeSITEIbHOCTH YEeJIOBEKa U KaK OJIHOTO U3 KOMIIOHEHTOB
MHUPOBOM KyJIbTYpHL. 3a/1adya MpeAMeTa COCTOUT B POPMUPOBAHUN CUCTEMbI XUMUYECKUX 3HAHUNA —
BOKHEHIINX (PAKTOB, MOHATHI, 3aKOHOB U TEOPETUYECKUX MOJIOKEHUH, TOCTYIHBIX 00001IeHnN
MHPOBO33PEHYECKOTO XapaKTepa, sI3bIKa HayKH, 3HAHUN O HayYHBIX METOJIaX U3YYCHHUS BEIECTB U
XMUMHUYECKUX PEaKIUi, a TaKke B (GOPMHUPOBAHUH U PA3BUTUU YMEHHI U CIIOCOOOB JIeATEIHHOCTH,
CBSI3aHHBIX C IUTAHUPOBAHHEM, HAOIIOACHUEM U MTPOBEICHUEM XUMUUYECKOTO IKCIIEPUMEHTA, COOMI0ICHIEM
MpaBuII 6€30MacHOr0 OOpalleHus C BEIECTBAMU B TOBCETHEBHOM KU3HU.

Hapsny ¢ aTuM nenu n3ydeHus npeaMeTa B IporpaMMe yTOUYHEHbI M CKOPPEKTHUPOBAHBI ¢ YUETOM HOBBIX
IIPUOPUTETOB B CUCTEME OCHOBHOTO 00111ero oopazoBanus. CeroaHs B 00pa3oBaHUU 0CO00 3HAUMMOM
MPU3HAETCS HAMIPABJICHHOCTh OOYyYeHHs Ha pa3BUTHE U CaMOpPa3BUTHE JINYHOCTH, (POPMHUPOBAHUE €€
MHTeJUIeKTa U 0011eil KynbTypbl. OOydeHne yMEHHIO YUUTHCS M NPOJI0JIKaTh CBOE 0Opa3oBaHue
CaMOCTOSITEJIbHO CTAHOBUTCS OJTHOM M3 BaXKHEHIINX (QYHKIMHA 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 paBBHTOﬁ JJMYHOCTH, TOTOBOM K CaM006pa30BaHI/IIO,
COTPYAHHUUICCTBY, CAMOCTOATCIBHOMY IIPUHATHIO peLHeHHfI, CIIOCOOHO aaanTUupoBaTHCA K 6BICTpO
MCHAIOIMUMCH YCIIOBUAM KU3HU,



i HaHpaBHeHHOCTB O6y‘-IeHI/I$I Ha CUCTCMATHUYCCKOC HpI/IOGH_[eHI/Ie yqaumxcsl K CaMOCTOﬂTeHBHOﬁ
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 OIICHUBATH SBJICHUS OKPY)KAIOIIETO MUPa Ha OCHOBAHUHT
3HAHUM U OTBITA, MOJYYECHHBIX [IPU U3YYEHUHN XUMUU;

— (dopmupoBaHKEe Y 00yJIArOIIUXCS TYMAaHUCTHYSCKUX OTHOIIICHUH, TOHUMAaHUS [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 MOTHBAIIMU K 00yUEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO HA OCHOBE
YCBOEHHUS 00IIEUETIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY Mpoduiis u
HaIpPaBJIEHHOCTH JAJIbHEUIIIEr0 00yUIeHUSI.

MECTO YYEBHOI'O ITPEJIMETA «XUMHUS» B YHEBHOM IIJIAHE

B cucreme o6mero o6pazoBanus «XUMHUsD MpU3HAHA 00A3aTENbHBIM Y4€OHBIM IPEIMETOM, KOTOPBIN
BXOJHT B COCTaB MpeAMETHOM 001acTh «EcTeCTBeHHO-HAaydHBIE TTPEIMETHI».

VY4eOHbIM I1aHOM Ha €€ u3ydeHne oTBeieHo 136 yueOHbIX 4acoB — 1O 2 4. B HeJenio B 8 1 9 kimaccax
COOTBETCTBEHHO.



COJEP)KAHME YYEBHOI'O IPEIMETA

8 KIIACC

IlepBoHaYa/bLHBbIE XMMHYECKHE TIOHATHSA

[Ipenmer xumuu. Pose xuMuu B )KU3HU desioBeka. Tena u BemecTsa. PU3nyecKkue CBOMCTBA BELIECTB.
ArperaTHoe cocTosiHue BeniecTB. [IoHsATHE 0 METOaX MO3HAHUS B XUMHH. XUMUS B CUCTEME HayK. YucTeie
BemiecTBa 1 cMecu. CriocoObl pa3iesieHns CMECEH.

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

Xumnaeckas popmysna. BareHTHOCTh aTOMOB XUMHUYECKUX DJIEMEHTOB. 3aKOH IOCTOSIHCTBA COCTaBa
BeniectB. OTHOCHTENBbHAS aTOMHAast Macca. OTHOCHTENIbHAS MOJIEKYIISIpHas Macca. MaccoBast 1oJist
XAMHYECKOTO DJIEMEHTa B COEIMHEHHH.

Ou3nUecKue U XMMUYECKUE SBICHU. XUMUYecKas peakius 1 e€ Mpu3Haku. 3aKOH COXPAaHEHUST MacChl
BelIecTB. XUMUYeCKre ypaBHeHus. Kitaccuuranus XuMUIeCKAX Peaknuii (COeAMHEHMS, Pa3IOKEHHS,
3aMernieHus, o0OMeHa).

XUMUYECKUH SKCTIEPUMEHT: 3HAKOMCTBO C XUMHUUYECKOU MOCYI0M, ¢ MpaBUiiaMu pabOThl B TaOOPATOPHUH U
npuéMamMu 00pameHus ¢ JJabopaTopHBIM 000PYAOBaHUEM; U3YUEHHE U ONMCaHue (PU3NIECKUX CBOICTB
00pa3110B HEOPraHMYECKUX BEIIECTB; HabMoAeHIe (pU3nUecKuX (IJIaBJIeHHe BOCKA, TassHUE JIbJIa, paCTUpaHUE
caxapa B CTYIIKE, KHIICHUE W KOHJICHCAIIMS BOJIb) M XUMUYECKHUX (TOPEHHUE CBEYH, IPOKAIMBAHNE METHOM
MIPOBOJIOKH, B3aMOJIEMCTBHE MeJla C KHCIOTOM) sIBIIEHUH, HAOII0IeHNE U ONMCAaHUE MPU3HAKOB MTPOTEKAHUS
XUMUYECKUX peakiuii (pa3ioKeHre caxapa, B3auMOJACHCTBIE CEPHON KUCIIOTHI C XJIOPUAOM Oapws,
pasnoxxenue runpokcuaa meau(ll) mpu HarpeBanuu, B3auMoAeCTBHE ele3a ¢ pactBopoM coiu meau(Il));
M3y4YeHHUE CIIO0CO00B pa3zesieHHusl cMecel (C MOMOIIbI0 MarHuTa, GUIbLTPOBAHKE, BhITIapUBaHUE,
TUCTUIUISILNS, XpoMaTorpadusi), IpoBeIeHUE OUUCTKY MTOBAPEHHOM COJIM; HAOIIOIEHUE U ONTUCaHHE
Pe3yIbTaTOB MPOBEACHUS OMBITA, HILTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHUSI MacChl; CO3JaHUe MOIesei
MOJIEKYJ (ITapOCTEPIKHEBBIX ).

BaxHeiinue npeacTaBuTe M HEOPraHUYeCKUX BelleCcTB

Bosnyx — cmecs razos. Coctas Bo3ayxa. Kucinopox — aneMeHT u nnpocroe Bemectso. Haxoxnenue
KHCJIOpOJa B IpUpoe, (pu3ndeckue 1 XMMHUYecKre cBoiicTBa (peakiuu ropenus). Oxcuapl. [Ipumenenue
kucnopozaa. CriocoObl MOJTy4eHHs KUCIOPOa B 1aO0OPaTOpUH U IPOMBIIIIIEHHOCTH. KpyroBopot kucioposa B
npupoje. O30H — aJUIOTPONHAsA MOIU(PHUKALMS KUCIOPOa.

TennoBoil 3¢ pexT XMMHUUECKON peakluu, TEPMOXUMUYECKNE YPABHEHUS, IK30- 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, CIIOCOOBI MoTydeHus. Kucinotsl u conu.

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

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

Knaccugukanus Heopraunyeckux coenuHennii. Oxcunpl. Knaccugukaius okcuaoB: coieodpasyromniue
(OCHOBHBIE, KUCIIOTHBIE, aM(pOTEepHBIE) U HecoeoOpasyroniie. HoMeHkIatypa okcuaoB (MeXIyHapoHas U
TpuBHaIbHAA). PU3NUECKHEe U XMMUYECKHE CBOIcTBa Okcu0B. [lomyuenue okcuaoB.

OcnoBanust. Kinaccugukariyst OCHOBaHHA: IET0UYM M HEPACTBOPUMBIE OCHOBaHMs. HoMeHknatypa



OCHOBaHUH (MeXIyHapoHas U TpuBUanbHas). Ousnueckne u XUMUUYECKUE CBOMCTBA OCHOBAHUH.
[Tosmyuenne ocHOBaHUM.

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

Comu. Homenknatypa cosieit (MexayHapoHas U TpuBHaNIbHAs ). PU3MUECKHE U XUMUUYECKHE CBOMCTBA
conei. [lonyuenue comnen.

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

XUMUYECKUH SKCIIEPUMEHT: KaUeCTBEHHOE OIPE/IEIICHUE COAECPKAHUSI KICIOPOia B BO3IyX€; IOJIyYEeHUE,
coOupaHue, paclo3HABAHUE U U3YYCHHUE CBOMCTB KUCIIOPO/1a; HAOIIOICHUE B3aUMO/ICHCTBHS BEIIECTB C
KHCJIOPOJOM H YCIOBHS BO3SHUKHOBEHUS M MTPEKpaIeHus ropeHus (Toxkapa); 03HaKOMIICHHE ¢ 00pa3amMu
OKCHJIOB U ONHCAaHUE UX CBOMCTB; MOIy4YeHue, COOMpaHue, paclio3HaBaHUE U U3Y4E€HHUE CBOMCTB BOJIOPO/Ia
(ropenue); B3auMoaericTBrEe Bogopoaa ¢ okcuaoM mean(Il) (Bo3MoXKHO MCIOIb30BaHNE BUIEOMATEPHUATIOB);
HaboIeHNe 00pa3IoB BELIECTB KOJIUYECTBOM 1 MOJIb; UCCIIEZJOBAHNE OCOOEHHOCTEH pacTBOPEHUS BEILIECTB
C Pa3IMYHOM PACTBOPUMOCTHIO; MPUTOTOBIICHHE PACTBOPOB C ONMPENECIEHHON MAaCCOBOM JTOJIEH
PacTBOPEHHOTO BEIIECTBA; B3aMMOAEHCTBHE BOJIbI C METaNIaMU (HATPUEM U KaJIblIMeM) (BO3ZMOXKHO
HCI0JIb30BaHNE BUJIEOMATEPHAIIOB); ONIPEIEIIEHHE PACTBOPOB KUCIIOT U IIEJI0Yell C MOMOLIBIO0 HHINKATOPOB;
UCCleI0OBaHUE 00pa3lloB HEOPraHUUECKUX BEIIECTB Pa3IMUHBIX KJIACCOB; HAOMIOeHIE U3MEHEHHS OKPacKu
MHMKAaTOPOB B pacTBOPAx KUCIOT U Iesloueit; n3yuenue B3aumoeiicteus okcuaa meau(ll) ¢ pactsopom
CEPHOM KUCJIOTHI, KUCJIOT ¢ METAJUIAMH, PEAKIINM HEUTPAIU3alliK; I0Jy4YEeHUE HEPACTBOPUMBIX OCHOBAHHI,
BBITECHEHHE OJIHOTO METaJlla JPYTrUM U3 pacTBOpa COJIM; PELIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4 [0 TeEMe
«BaxxHelnmue KI1acchl HEOPraHMYECKUX COCTUHEHUI.

Iepuoauveckuii 3akon u [lepuoguyeckas cucrema xumudeckux 3jgemMeHToB /. U. Menaeseena.
Crtpoenue aToMoB. XUMHYeCKasl CBA3b. OKNCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEeaKIUN

[TepBbie MOMBITKH KIaCCU(UKAIIUN XUMHUYIECKUX 71eMeHTOB. [IoHATHE O Tpynmax CXOAHBIX JIEMEHTOB
(1IeI0YHbBIC U MICIIOYHO3EMETBHBIE METAJUIBI, TAJIOT'€HBI, HHEPTHBIC T'a3bl). DIEMEHTBI, KOTOPbIE 00pa3yroT
aM(doTepHbIC OKCHJIBI U THUIPOKCHJIBI.

[Tepuoanueckuii 3akoH. [leproanueckas cucteMa xumuueckux anemenToB J[. 1. Menpaeneesa.
KopoTkonepuonnas u jyimaHONIEproAHas GopMbl [leproanueckoi cCHCTeMbl XUMHYECKUX A1eMeHTOB /1.
N. Mengeneera. [leprobl u rpymibl. DU3NYECKUI CMBICT TOPSAKOBOIO HOMEpPa, HOMEPOB MEpUoaa 1
TPYIIBI 3JIEMEHTA.

Ctpoenue atomoB. CoctaB aTOMHBIX siiep. M3oTombl. DnekTpoHbl. CTpoeHHE AIEKTPOHHBIX 000JI09eK
aToMOB nepBhIX 20 xumuyeckux 31eMeHToB [lepuoanueckoit cuctemsl . 1. MenaeneeBa. XapakTepucTruka
XUMHUUYECKOTO 3JIEMEHTA IO €ro noJjoxxkeHuto B Ilepuoanueckoit cucreme J[. . Menaeneena.

3aKOHOMEPHOCTH U3MEHEHUS painyca aTOMOB XUMHUUYECKHX AJIEMEHTOB, METAIUNIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO rpynmnaM u nepuojaaM. 3HadeHue Ilepuoanueckoro 3akona u Ilepuoanueckoit
CUCTEMbI XUMHUYECKHUX IEMEHTOB AJI pa3BUTHUS Hayku U npakTuku. . 1. MenneneeB — y4€Hblil u
TpaKJIaHUH.

Xumunyeckas cBsi3b. KoBaneHTHas (MOJIipHAs ¥ HETOSPHAS) CBSI3b. DJIEKTPOOTPHUIATETLHOCTD
XUMHYECKUX dJIeMeHTOB. VIoHHas CBS3b.

Crenenb okuciieHus. OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE peakuuu. [Iporiecchl OKUCIeHUS U
BoccTaHoBIeHUA. OKUCIUTENIN U BOCCTAHOBUTEIIH.

XUMHUUYECKUH IKCIEPUMEHT: U3ydeHUE 00Pa3I0B BEIIECTB METAIJIOB U HEMETAIIJIOB; B3aUMO/ICHCTBUE
TUAPOKCH/IA IMHKA C pAaCTBOPAMU KHUCIIOT M LIEI0UYEH; TPOBEAECHUE OINBITOB, MILTIOCTPUPYIOIIUX TPUMEPDI
OKHUCJIUTETbHO-BOCCTAHOBUTENBHBIX PEAKINil (TOpEHHE, PEaKIIuu Pa3IoKEHUs, COSTUHEHIS).

MexnpeamMeTrHblie CBA3U



Peanu3arust MeXNpeAMETHBIX CBS3€H MPU H3y4CHUN XUMUU B 8 KIIACCE OCYIIECTBIISIETCS Yepes
HUCITOJIb30BAHUEC KaK OGH.[I/IX C€CTCCTBCHHO-HAYYHbIX HOHHTHﬁ, TaK " HOHSITI/II?I, ABJIAOIUXCA CUCTEMHBIMU 1JI51
OTJICIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01ue ecTeCTBeHHO-HAYYHbBIC MTOHSATHUS: HAYYHBIN (DaKT, TUTIOTE3a, TEOPHUs, 3aKOH, aHAIU3, CHHTE3,
KIIacCU(UKAIs, TEPUOUIHOCT, HAOIIOCHHE, SKCIIEPUMEHT, MOICTTUPOBAHUE, H3MEPEHUE, MOJICITh,
SIBJICHUE.

du3uKa: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIMJI, U30TOIIbI, PAJIMOAKTUBHOCT,
MOJIEKYJIa, JIEKTPUUYECKHIA 3apsi1, BEIIECTBO, TENO, 00bEM, arperaTHoe COCTOSIHUE BEIECTBa, a3,
(du3HUYecKre BEIMYNHBI, SAMHHIIEI H3MEPEHHS, KOCMOC, TUTAHETHI, 3BE31161, CoJTHIIE.

buonorus: porocunres, npixanue, buocdepa.

I'eorpadusi: armocdepa, ruapochepa, MUHEPAITBI, TOPHBIE TIOPO/IBI, TIOJIE3HBIC HCKOMIAEMbIE, TOILITHBO,
BOJTHBIE PECYPCHI.

9 KUIIACC
BemecTBo u xXuMHnuyeckasi peakums

[Tepnoanueckuit 3akoH. [lepnoanueckas cucrema xumudeckux anemeHToB /1. 1. MenneneeBa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMUYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPHOJIOB, KAJIUS,
KaJIbIUSl U UX COETMHEHUH B COOTBETCTBUU C MOJIOKEHHEM 3J1eMeHTOB B [lepuoanueckoii cucreme u
CTPOEHHEM MX aTOMOB.

CrpoeHnue BeniecTBa: BUbl XUMMUYECKOMN 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 TEIIOBOMY 3((EKTy, 10 U3MEHEHHIO CTENIEHEN OKUCIICHUS XUMUYECKUX JIEMEHTOB,
110 00pPaTUMOCTH, 110 YYaCTHUIO KaTalIu3aTopa). DK30- U SHAOTEPMUUECKUE PEaKIH, TEPMOXUMHUUYECKHE
YPaBHEHHS.

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

OKuCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKLINH, SJIEKTPOHHBIN OaJaHC OKUCIUTEIbHO-BOCCTAHOBUTEIIBHOM
peakuuu. CocTaBieHNe ypaBHEHUN OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIMN C UCIIOJIB30BAHNEM METOIA
3JIEKTPOHHOIO OajaHca.

Teopus 3MeKTPOIUTUYECKON IUCCOLMALMU. DIEKTPOIUTHI U He- AIEKTPOJIMThL. KaTHOHbI, aHHOHBI.
MexaHn3M IUCCOIMALMN BEUIECTB C Pa3IMUHBIMU BUJIAMU XUMHUUYECKOH CBsA3U. CTeneHp AUCCOLUALNN.
CunbHble U crabble 2JIeKTPOJIUTHI.

Peakiiun noHHOTO 0OMEHA. Y CIIOBUS MPOTEKAHUS PEAKIIM HOHHOTO 0OMeHa, MOJIHbBIE U COKpaIllEHHbIE
MOHHBIE ypaBHEHHUs peakuuii. CBOHCTBa KMCIOT, OCHOBAaHHI U cojiel B CBeTe NpeACTaBIeHUH 00
UIEKTPOJINTUYECKON qucconnanuu. KauecTBeHHbIe peakiuy Ha HOHBI. [IoHATHE O THAPOIH3E CONEH.

XHUMHUYECKUH DKCIIEPUMEHT: O3HAKOMJIEHUE C MOJEIAMU KPUCTAIUIMYECKUX PEIIETOK HEOPTraHUUECKUX
BEIIECTB — METAJJIOB U HEMETAIJIOB (TpaduTa 1 ainMasa), CI0KHBIX BEIECTB (XJIOpUAa HATPHs);
HCCIIeIOBaHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOH peakIuy OT BO3JACUCTBUS Pa3IMUHBIX (DaKTOPOB;
HCCIIEA0BaHUE DIIEKTPOIIPOBOJIHOCTH PaCTBOPOB BELIECTB, IIPOLIECCA JUCCOLMALIUU KUCIIOT, IEN0Ye U Colen
(BO3MOYKHO HCIIOJIb30BAHUE BUJIEOMATEPHUAIIOB); IPOBEAECHUE OIBITOB, WILTIOCTPUPYIOLINX TPU3HAKU
MPOTEKaHMsI peakluii FOHHOTO 0OMeHa (00pa3oBaHKe 0CajIKa, BbIIEIEHUE ra3a, 00pa3oBaHuE BOIbI); OTIBITOB,



WJUTIOCTPUPYIOIIMUX IPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUi (TOpPEHUE, pEaKLIUU PA3JI0KEHNUS,
COEJIMHEHUS ); pacllO3HaBaHUE HEOPraHMUECKHUX BEIIECTB C IOMOIIbI0 KAYECTBEHHBIX PEAKIUl HA HOHBIL;
pelIeHue SKCIIEPUMEHTAIbHBIX 3a/1a4.

HeMeTanabl M UX COeAMHEHUS

OOm1ast xapakTepuCcTUKa rasoreHoB. OCOOEHHOCTH CTPOEHHS AaTOMOB, XapaKTepHbIE CTETIEHH OKUCIICHUS.
Crpoenne u Gpu3HUECKHE CBOMCTBA MPOCTHIX BEIIECTB — raJIOrT€HOB. XMMHUYECKHE CBOWCTBA HA IPUMEPE
xJ10pa (B3aMMO/ICHCTBHE C METAIaMH, HEMETAIJIaMH, IeI049aMu). XJ10poBoaopo . CosiHast KUCIIoTa,
XHMUYECKHE CBOMCTBA, MOJTyYeHHe, NpuMeHeHune. JlelicTBre XJI0pa U XJIOPOBOJIOPOIa Ha OPraHu3M
JenoBeka. BakHelme XJI0pHabl U X HAXOXKACHUE B IPHPO/IE.

Oo6mas xapaktepuctuka 3eMeHToB VIA-rpynmel. OcoOOEHHOCTH CTPOSHUS aTOMOB, XapaKTePHBIC CTCTICHH
OKHCIICHHSL.

Crpoenne U Gpu3HUECKHE CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOa U CEPhl. AJUIOTPOTTHBIE MOTU(PHKAIIHA
KHUCIIOpO/ia U cepbl. XUMUYECKHUE CBOMCTBa cepbl. CepoBOAOPOI, CTPOCHUE, PUZNUECKUE U XUMHUECKHE
cBoiicTBa. OKCHIBI CepBl KaK MPEICTaBUTENN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3HUECKUE U
XMUMHMUYECKHE CBOMCTBA (001IMe KaK MPeICTaBUTENs Kilacca KUCIIOT U crienupudeckue). XuMUYecKue
peaKIny, JIeXKaIiue B OCHOBE MPOMBIIIUIEHHOTO crioco0a morydeHust cepHoi KucnoTel. [Ipumenenne. Comnn
CEpHOI KUCIIOTHI, KAaUECTBEHHAs peakius Ha Cynb(ar-noH. HaxoxaeHnue cepsl 1 €€ CoeIMHEHHUH B IPUPOJIC.
XUMHYECKOE 3arps3HEHUE OKPYKAIOIICH CPe/bl COSAMHEHUSIMHE Cepbl (KUCIOTHBIE JIOXKIH, 3arpsi3HEHHE
BO3/IyXa M BOJIOEMOB), CIIOCOOBI €r0 MPEOTBPAIICHHUS.

O6mrast xapakTepucTuka 31eMeHTOB VA-rpyniibl. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTePHBIE CTETICHU
OKHUCJICHUS.

A30T, pacmpocTpaHeHue B Ipupo/ie, pusndeckre u XuMuyeckue cBoiictea. KpyroBopot a3ora B npupoe.
AmMuak, ero (pu3nyYecKrue U XMMUYECKHE CBOMCTBA, OJydeHue U mpumMeHeHrne. Conu aMMOHHUS, UX
¢buznueckue U XuMU4Yeckne cBOWCTBa, MpuMeHeHue. KauecTBeHHas peakiysi Ha MOHbI aMMOHUSA. A30THas
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 OKPYXKAIOUIEH cpeibl COeTMHEHUSIMH a30Ta (KUCIOTHBIE JOKIH, 3arpsi3HEHHIE
BO3]lyXa, MIOYBBI U BOJIOEMOB).

docdop, amtorpornHbie Mmoaudukanuu Gochopa, puznueckre 1 XuMUIECKHe CBorcTBa. OKCHT
docdhopa(V) u dochopras kuciora, Gu3HMIECKUe B XUMUYECKUE CBOWCTBA, MoTy4eHue. Vcmonp3oBaHue
¢docdaToB B kKauecTBE MUHEPATbHBIX YI0OpEHUI.

O6mas xapakrepuctuka aneMeHToB [VA-rpynnel. OcoOeHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHBIE CTEIICHU
OKHUCJICHUS.

Yrnepon, amoTponHbie MoAU(UKALIMK, pacIpOCTPaHEHHE B IPUPOIe, (GU3NYECKUE U XUMUYECKHE
cBoiictBa. Aacopbuus. Kpyrosopot yriepoaa B nmpupojae. OKcupl yriiepoia, X Gu3niecKkue 1 XuMUIeCKHe
CBOICTBA, IeiicTBHE Ha KHUBbIE OPTraHU3MBbI, [IOJydeHHE U IPUMEHEHHE. DKOJOrMUeCKHe MpoOIeMBbl,
cBsi3aHHbIE ¢ okcHJIoM yriepoaa(IV); runoresa rao6anbHOrO NOTEIICHHS KIIMMaTa; TapHUKOBBIM 3P 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.

IlepBoHayanbHbBIE MOHATUS 00 OPraHMYECKHX BEIIECTBAX KaK O COCAMHEHUX yriiepoa (MeTaH, 3TaH,
STUJICH, alleTUJIeH, ATAHOJI, TJIMIEPUH, YKCYCHas KucioTa). VX coctaB u xumudeckoe crpoenue. [lonarue o
OMOJIOTUYECKH BaXHBIX BEIIECTBAX: )KHUpax, OelIKax, yriieBoJdax — U MX POJIM B XKHU3HH YeJOBeKa.
MarepuanabHO€ €TMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCTUHEHHH.

KpemHuuii, ero pusnyeckue u XuMHUUECKUE CBOMCTBA, NOTyuyeHHe U mpuMeHeHrne. CoeIMHEeHUs] KpEeMHUS B
npupoje. O6ume npencrasneHus 06 okcuae kpeMausa(IV) u kpemuueBoit kucnore. CHIUKATHI, UX



WCIO0JIb30BaHKE B OBITY, MEIUIIMHE, POMBIIIEHHOCTH. BayKkHEHIIMe CTPOUTENBHBIE MAaTepUAIIBI: KEPAMHUKA,
CTEKJIO, IIEMEHT, OCTOH, kene300eToH. [TpobiieMbl 6€30MacHOTO MCIIOIh30BaHUS CTPOUTEIHHBIX MaTEPHATIOB
B MOBCETHEBHOM KU3HMU.

XUMHUYECKUH IKCTIEPUMEHT: U3ydeHUE 00Pa3I[0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJISTHON KUCIIOTHI,
MIPOBEICHUE KAUECTBEHHBIX PEaKIiil Ha XJIOPHUI-UOHBI U HAOJIIOJICHHUE TIPU3HAKOB MX MPOTEKAHUS; OTBITH,
oTpakarolye GU3NIecKre 1 XMMUYECKHE CBOMCTBA TaJIOT€HOB U UX COCMHEHUH (BO3MOXKHO HCIIOJIb30BaHHE
BHJIEOMATEPHUAJIOB); 03HAKOMJICHHE C 00pa3IiaMu XJIOPHUI0B (TaIOTeHHI0B); 03HAKOMJIEHHE ¢ 00Opa3laMu
cepbl U €€ COeIMHEHUIMU (BO3MOXHO MCIOJIb30BaHUE BUAECOMATEPUAJIOB); HAOIIOJEHHE MTpoliecca
oOyrinuBaHus caxapa o] AeHCTBHEM KOHIICHTPHUPOBAHHOW CEPHOM KUCIIOTHI; H3yYeHNE XUMUIECKUX
CBOWCTB pa30aBIEHHON CEPHOW KUCIIOTHI, TPOBEACHNE KAaUeCTBEHHOM pEakIiy Ha Cyab(paT-HuoH ’
HaOJro/IeHNe MpU3HaKa e€ NPOTEeKAaHUs; O3HAKOMIIEHHE ¢ (PU3NIECKUMHU CBOMCTBaMH a30Ta, pocdopa u ux
COeIMHEHMUH (BO3MOXHO HCIIOJIb30BAHHUE BHIEOMAaTEPHAIOB), 00pa3liaMH a30THBIX U (HOCHOPHBIX
ynoOpeHuit; nosyyeHue, coorpaHue, paclio3HaBaHUE U U3y4EHUE CBOMCTB aMMHUaKa; IPOBEIEHUE
KaueCTBEHHBIX PEAKIIMN Ha NOH aMMOHUS U GocdaT-uOoH U U3ydeHUE MPU3HAKOB UX MPOTEKAHMUS,
B3aMMOJICHCTBHE KOHIIEHTPUPOBAHHOM a30THON KHCIIOTHI C MEJIbI0 (BO3MOKHO MCIOJIb30BAaHUE
BUJIEOMATEPUANIOB); U3yUEHHE MOJIeNIel KPUCTAJUIMYECKUX PEIIETOK anMasa, rpadura, QpysiepeHa;
03HAaKOMJIEHHUE C MPOLIECCOM a/ICOPOIIUHN PACTBOPEHHBIX BEIIECTB aKTHBHUPOBAHHBIM YITIEM U YCTPOICTBOM
MIPOTUBOTa3a; MojJy4yeHue, cCoOupaHue, paclo3HaBaHue U U3y4eHHE CBOMCTB YIIIEKUCIIOTO ra3a; MpoBeIeHNE
KaueCTBEHHBIX PEAKIM Ha KapOOHAT- M CHJIMKAT-UOHBI M H3y4eHHEe MMPU3HAKOB UX MPOTEKAHNUS,
03HAKOMJIEHHUE C MPOIYKIIMENH CUIIMKATHONW MPOMBIIIIEHHOCTH; pEIIeHHEe IKCIIEPUMEHTAIbHBIX 33/1a4 [0 TeEMe
«BaxHenmume HeMeTaubl U UX COEAMHEHUS.

MeTaajibl M MX COeTNHEHUS

OO6mrast XxapaKTepUCTHKAa XUMUYECKUX AIIEMEHTOB — METaJUIOB Ha OCHOBAHWH WX TMOJIOKCHUS B
[Tepuoanueckoit cucreme xumuueckux 3nemeHToB . 1. MenneneeBa u crpoenus atoMoB. CTpoeHue
MeTaJuI0B. MeTainueckas CBsi3b U METAJNIMYECKash KpUCTALTAYECKask PEIIETKA. DIEKTPOXUMUYECKUHN P
HaIpsDKEHUH MeTa/uioB. PU3HYECKUEe M XUMHYECKHE CBOMCTBA MeTauioB. OO0IIHe CriocoObl MOTyYeHUS
MeTauioB. [IoHATHE O KOPPO3HH METAIIJIOB, OCHOBHBIE CIIOCOOBI 3aIIMTHI UX OT Koppo3uu. CriiaBsl (CTajb,
YyT'yH, TIOPATIOMUHHI, OpOH3a) U UX MPUMEHEHUE B OBITY U TPOMBIIIICHHOCTH.

[Ilenounbie MeTaibl: TIOJI0KeHUE B [lepronnueckoit cucreme xumuyeckux sneMeHToB J1. 1. Menaeneena;
CTPOCHHE MX aTOMOB; HaXOXJIeHHE B pupoae. Pu3ndeckue 1 XMMUYECKHUE CBOMCTBA (Ha IpUMEpPE HATPUS U
kanus). OKCHIBI ¥ THIPOKCUIBI HATPHUS U Kaiaus. [[puMeHeHne MIeTOYHBIX METAIIOB U MX COCAMHCHHM.

[[lenouHO3eMeENbHBIC METAJIBI MArHUN U KaJIbIIUM: TI0JI0)KeHHE B [leproauyeckoil cucteMe XuMUYECKUX
anemenToB JI. 1. MenpeneeBa; cTpoeHHEe UX aTOMOB; HaX0XJIEHHUE B IpUpoie. DU3NYECKUE U XUMMUYECKUE
CBOMCTBA MarHus 1 Kajubliusl. BakHelmme coequaeHus Kaabus (OKCHT, THAPOKCHU, COJH). JKECTKOCTD
BOJIbI U CIIOCOOBI €€ yCTPaHEeHHUS.

AmoMunmii: nonoxenue B [lepuonnueckoit cucteme xumuueckux 3nemeHToB /. Y. Menneneesa;
CTpOEHHUE aToMa; HaXOKJeHHe B npupoje. Pu3ndeckre U XMMHYECKHUe CBOICTBA amoMUHUsA. AM(OTEepHbIE
CBOMCTBA OKCHJIa U TUAPOKCUIA AITFOMUHUSL.

Kenezo: nonoxenue B [lepuoanueckoii cucreme xumuueckux 3neMeHToB . 1. MenaeneeBa; crpoenue
aToMa; HaXxoXJeHue B npupoje. Pusndyeckue U XMMUYECKUEe CBOMCTBA Keme3a. OKCHbI, THAPOKCUIBI U COJIU
xene3a(Il) u xxenesa(Ill), ux cocras, cBoWCcTBA U MOTyYECHHUE.

XUMHUYECKUH IKCTIEPUMEHT: O3HAKOMIICHHE C 00pa3ilaMyi METAJIOB | CIIJIABOB, UX (PU3NIECKIMU
CBOMCTBaMU; H3y4CHHE PE3YIBTATOB KOPPO3UH METAILIOB (BO3MOKHO HCIIOJIH30BAHHIE BUIEOMATEPHAIIOB),
0COOCHHOCTEH B3aUMO/ICHCTBUS OKCH/IA KaJIbIUs M HATPUS C BOJON (BO3MOYKHO HCIIOJI30BAHUE
BHJICOMATEPHUAIIOB); UCCIIE0OBAHNE CBOMCTB ®KECTKOM BOJIBI; IPOIIECCa TOPEHUS JKelie3a B KUCIOPOIe

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



(Maruus, KanbIus, aTroMuHus, nuHKa, xkene3a(ll) u xxenesa(Ill), mequ(Il)); HabmoneHNe 1 onMcaHKe
MIPOLIECCOB OKPAIIMBAHUS TJIAMEHN HIOHAMU HATPUS, KaJIMs U KAJIbLHS (BO3MOKHO UCIOJIb30BAHUE
BHJICOMATEPUAIIOB); MCCIIeA0BaHNEe aM()OTEPHBIX CBOWCTB THAPOKCH/IA ATFOMUHUS U THAPOKCH/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 MOBCEAHEBHOM KU3HU YEIIOBEKA. XUMHUS U
310poBbe. bezonacHoe ncnob30BaHUE BEILIECTB U XUMUYECKUX peakiuil B ObITy. IlepBas nomois npu
XUMHUYECKUX 0KOTrax U OTpaBieHUsIX. OCHOBBI 3KOJIOTHUYECKOW rPaMOTHOCTH. XUMUUYECKOE 3arpsi3HEHHE
OKpYXarolen cpebl (mpenenbHas gomyctuMas konmeHTpanus semects — [1JIK). Poxs xumun B permennu
IKOJIOTHYECKHX TIPOOIIEM.

[IpupoaHble HCTOYHUKH YTIEBOAOPOJIOB (yroJib, IPUPOIHBIN ra3, HEPTH), IPOAYKTHI UX MEPEPabOTKH, UX
POJIb B OBITY U IPOMBIIIJICHHOCTH.

XUMUYECKUH 3KCTIEPUMEHT: U3y4eHHE 00pa3l0B MaTepHaoB (CTEKIIO, CIIaBbl METAJUIOB, TOJIMMEPHbIE
MaTepuasbl).

Me)l(l'[pe)_IMeTHble CBHA3HU

Peanusanus MmexnpeIMeTHBIX CBA3EH MPU N3Y4EHUN XUMUU B 9 Ki1acce OCYIIECTBIISIETCS Yepes
HCI0JIb30BaHME KaK OOIMX €CTECTBEHHO-HAYYHBIX MOHITHH, TaK U MOHATHUH, SBJISIOMINXCS CUCTEMHBIMU JUIS
OTZENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT O IHKJIA. Peanu3anus MexXnpeIMEeTHBIX CBA3EH PU NU3y4EHUN
XAMUU B 9 KITacce OCYIIECTBIISIETCS Yepe3 MCIIOJIb30BaHIE Kak OOIINX €CTeCTBEHHO-HAYYHBIX IMMOHSATHIA, TaK U
MOHATHUM, ABIAIOIUXCA CUCTEMHBIMU JJIS1 OTJENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OOu1re ecTeCTBEHHO-HAaY4HbIE MOHATHS: Hay4HbIN (aKT, TUIOTE3a, 3aKOH, TEOPHs], aHAJIN3, CUHTE3,
KJaccu(puKanys, nepuoAnYHOCTb, HAOII0IEHUE, SKCIIEPUMEHT, MOJEIUPOBaHHUE, U3MEPEHHE, MOJIEIb,
SBJICHHE, TAPHUKOBBIN 3((EKT, TEXHOJIOT U, MATEPHUAIBI.

®dusnka: MaTepusi, aTOM, MIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIHUJI, U30TOIIBbI, paAHOAKTUBHOCTD,
MOJIEKYJIa, HIEKTPUUYECKUH 3apsi]l, TPOBOAHUKH, OJIYIIPOBOJHUKH, AUIEKTPUKH, (POTODIEMEHT, BEILECTBO,
TeNno, 00bEM, arperaTHoOe COCTOSIHUE BELECTBA, a3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUINYECKAs PEIIETKA,
CIIaBbl, (GU3NYECKUE BEJINYNHBI, €AMHULBI U3MEPEHHS], KOCMUUYECKOE IPOCTPAHCTBO, IJIaHEThI, 3BE3bI,
CounHile.

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

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIIbl, TOPHBIE TOPOJIbl, TOJE3HbIE UCKOIAEMBbIE, TOILUINBO,
BOJHBIE PECYPCBI.



IIVIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATbBI

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

JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS MPOrPaMMBbI OCHOBHOTO 00IIIET0 00pa30BaHus JOCTHTAIOTCS B XOJI€
00y4eHHsI XUMUH B €TUHCTBE y4eOHOW U BOCITUTATEIBHON AesTeTbHOCTH OpraHu3anuy B COOTBETCTBHH C
TPaJIULIMOHHBIMU POCCUMCKUMHU COLIMOKYJIBTYPHBIMH U TYXOBHO-HPABCTBEHHBIMU LICHHOCTSIMU, IPUHATHIMHU
B 00IIIeCTBE MMPaBMWIIaMU ¥ HOPMAaMHU TIOBEJICHUS M CITOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHUS, CAMOPAa3BUTHS
U COLMATU3ALUU 00Yy4aroIKXCsl.

JIMYHOCTHBIE PE3yNIbTAaThl OTPAXKAIOT CPOPMUPOBAHHOCTD, B TOM YHCJIE B YACTHU:

ITaTrproTHYeCKOro BOCIUTAHUS

1) EeHHOCTHOTO OTHOIICHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY M HAYYHOMY HACIICIHIO,
MMOHUMAaHMsI 3HAYE€HUsI XUMUYECKON HayKH B )KM3HU COBPEMEHHOI'O 00IIeCTBa, CIOCOOHOCTH BJa/IeTh
JOCTOBEpHOM MH(OpMaIUEl 0 MepeOBBIX JOCTIKEHUAX U OTKPBITUIX MUPOBOM U OTEYECTBEHHOM XHMUH,

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

I'paxxmanckoro BOCHUTaHUS

2) MpEACTABJICHUA O COUUAJIBHBIX HOpMaX U MpaBUjIax MCKINIYHOCTHBIX OTHOIIICHUH B KOJITICKTUBCE,
KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO IOJIE3HON, y4eOHO-UCCIIEI0BATENbCKOM, TBOPUECKON 1
JPYTrUX BUAAX EATEIbHOCTH; TOTOBHOCTH K Pa3HOOOpPA3HOI COBMECTHOM NESATENbHOCTH MIPH BBIOJHEHUN
yueOHBIX, I03HABATENIbHBIX 33/a4, BBIIOJHEHUH XUMUYECKUX IKCIIEPUMEHTOB, CO3AHUN YUEOHBIX IIPOEKTOB,
CTpEMJICHHS K B3aMMOIIOHUMAaHHIO ¥ B3aUMOIIOMOIIY B IIPOLIECCE 3TOW y4eOHON JeaTeNbHOCTH; 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 HpeI[CTaBJ'IeHI/Iﬁ O BCIIECTBE U XUMHYECKOH pE€aKknun, COOTBETCTBYIOIINX
COBPCMCHHOMY YPOBHIO PAa3BUTUA HAYKH U COCTABJIAIOIIUX OCHOBY AJIA TIOHUMAHUA CYIITHOCTHU Hay‘lHOfI
KapTUHBI MHUpa, HpeI[CTaBJ'ICHI/Iﬁ 00 OCHOBHBIX 3aKOHOMCPHOCTAX Pa3BUTUA ITPHUPOJIbI, B3AMOCBA3AX
YCJIIOBCKA C HpHpO,Z[HOfI cpenoﬁ, O pOJIM XUMHUHU B IIOBHAHUHU 3TUX SaKOHOMepHOCTeﬁ;

4) IMO3HABATCJIbHBIX MOTHUBOB, HAIIPABJICHHBIX HA IMOJIYYCHUC HOBBIX 3HAHUH 110 XHMHU, HeO6XOI[I/IMHX JUIA
00BACHEHHS Ha6.]'IIOI[aeMLIX IIpoHeCCoOB U HBHGHHﬁ;

5) HOSH&B&TCJ’IBHOFI, HH(i)OpMaHHOHHOfI 1 YUTATEIbCKOM KYJIbTYpPBI, B TOM YHUCJIC HABBIKOB
CaMOCTOSTEIILHOM pa6OTBI C y‘IC6HHMI/I TCKCTaMU, cnpaBquoﬁ HHTepaTypOﬁ, JOCTYIIHBIMH TECXHUYICCKUMU
cpeacTBaMu I/IH(l)OpMaI_[I/IOHHbIX TGXHOHOFHﬁ;

6) HHTEpCCa K O6y‘IeHI/IIO " IIO3HAHUIO, J'IIO603HaTeJ'ILHOCTI/I, TOTOBHOCTH U CIIOCOOHOCTH K
caMoo6pa30BaHmo, HpO@KTHOI\/’I 1 MCCIIE0BATEIbCKOM ACATCIIBHOCTH, K OCOBHAHHOMY BLI60py
HaITpaBJICHHOCTHU U YPOBHS O6y‘leHI/IH B HaﬂbHeﬁHleM;

®opMHUPOBaHNS KYJbTYPbI 310POBbS

7) 0CO3HAHHMSI [IGHHOCTH KU3HH, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 3[J0POBbIO, YCTAHOBKH Ha
3JI0pOBBII 00pa3 )KU3HU, OCO3HAHUS TOCIEACTBUNA U HEMPUSATHS BPEAHBIX MPUBBIYEK (YIOTpeOIeHUS]
aJIKOTOJIsI, HAPKOTHKOB, KypeHUs1), HEOOXOAUMOCTH COOIOACHNUS MpaBUiI 0€30MaCHOCTH MPH 0OPALIEHUH C
XMMUYECKUMU BEIIECTBAaMH B OBITY M pealbHOM KU3HH;

Tpyaosoro Bocniuranus
8) mHTEepeca K MPaKTUIECKOMY U3y4EeHUIO Mpodeccuii U Tpyaa pa3IndHOro pojia, YBaKCHUE K TPYLY H



pe3yibTaTtaM TpyAOBOM IESTETbHOCTH, B TOM YHCIIE HA OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAaHUH 10 XUMUH,
OCO3HAHHOTO BBIOOPA MHANBUIYAJIbHON TPAEKTOPHH MPOJAOIDKEHHS 00pa30BaHus C yYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMUMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; YCIIEIIHOM
npohecCHOHATBFHON AATENIFHOCTH U Pa3BUTHS HEOOXOIMMBIX YMEHUI; TOTOBHOCTh aJIallTUPOBATHLCS B

npodeccuoHaIbHOU cpene;

JKOJIOTHYeCKOr0 BOCIIMTAHUSA

9) 9KOJIOrMUYECKH 1eJIECO00Pa3HOTO OTHOLICHUS K IIPUPOJIC KaK MCTOYHUKY )KU3HU Ha 3eMiie, OCHOBE e
CYIIECTBOBAHMS, TOHUMAHHUS [IEHHOCTHU 37I0POBOTO U OE€30MacCHOTO 00pa3a KU3HU, OTBETCTBEHHOTO
OTHOIIEHHSI K COOCTBEHHOMY (PM3UYECKOMY H IICUXUIECKOMY 3/I0POBBIO, OCO3HAHHMSI IEHHOCTH COOIIOICHHS
npaBuiI 0€30TaCHOTO MOBEACHUS MTPH PadOTE C BEIIECTBAMH, a TAK)KE B CUTYALIUAX, YTPOKAIOIIUX 3JOPOBBIO
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 3KOJOTUYECKUX MPOoOIeM U IyTell UX peleHus IoCPEeICTBOM METOJ0B XUMUU;

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

COIIMAIBHON MTPAKTHKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeMeTHBIX pe3yIbTaTOB BBIJCISIOT 3HAUUMBIC TSI POPMHUPOBAHUST MHPOBO33PEHHUS
oOl1ieHay4Hble MOHATHUS (3aKOH, TEOpUs, IPUHLIUII, TUIIOTE3a, (DAKT, CUCTEMA, TPOLIECC, SKCIIEPUMEHT U Jp.),
KOTOPBIE UCIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YUEOHBIX IPeIMeTaxX U MO3BOJISIOT Ha OCHOBE 3HAHU U3
3TUX IpeaMeTOB (GOPMHUPOBATH MPEACTABICHHE O LIEJIOCTHOM HayYHOU KapTHHE MUPA, U YHUBEpCaIbHbIE
y4eOHbIe JeHCTBUA (TT03HABATEIbHBIC, KOMMYHHUKATUBHBIC, PETYIATHBHBIC), KOTOPBIC 00€CTICUNBAIOT
(hopMHpOBaHKHE TOTOBHOCTH K CAMOCTOSTEIbBHOMY TUTAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOM
NeSITeIbHOCTH.

MetanpeaMeTHbIe pe3ynbTaThl OCBOSHUS 00pa30BaTeIbHON MPOrPaMMBbI 110 XUMHUHU OTPAXKAIOT OBJIaJICHUE
YHHUBEpPCaJIbHBIMU [T03HABATEIBHBIMU JICHCTBUSMU, B TOM YHCIIE:

ba3oBbIMH JIOTHYECKHUMH JeHCTBUSMH

1) yMeHHEM HCIIOJIb30BaTh MPUEMBI JJOTHUYSCKOTO MBIILICHHS [IPH OCBOCHHH 3HAHHIA: PACKPHIBATH CMBICI
XUMHUYCCKUX TOHATUH (BBIICATh UX XapaKTEPHbIC MPU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C IPYTUMH
MTOHSATHSIMH ), UCIIOJIB30BATh MOHATHUS ISl O0OBSICHEHUS OTACIBHBIX (PAKTOB U SBJICHUI; BHIOMPATh OCHOBAHUS
U KpUTEPUU A7 KilacCu(UKALUK XUMUYECKUX BEIIECTB U XUMUYECKUX PeaKlnuii; yCcTaHABINBATh MPUIHMHHO-
CJIEJICTBEHHBIE CBA3H MEKIY OOBEKTAMU U3YUEHUS; CTPOUTH JIOTUYECKUE PacCyKAeHUs (MHAYKTUBHEIE,
JIeIyKTUBHBIE, 110 aHAJIOTUH); JIeJaTh BHIBOJIBI M 3aKIIIOUEHUS;

2) yMEHUEM MPUMEHSTh B MIPOLIECCE TIO3HAHMS TIOHATHS (ITPEAMETHBIC U METaNPeIMETHbIC),
CUMBOJIMYECKHUE (3HAKOBBIE) MOJIENIH, UCTIONB3yeMbI€ B XUMHUU, TIPE0OPa30BHIBATh ITUPOKO MPUMEHSEMBIC 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 CYIIECTBEHHbIEC TPU3HAKU U3y4aeMbIX 0ObEKTOB
— XMMHUYECKHUX BEIIECTB U XMMHUECKUX PEaKIUi; BBISBIATH 00IIHNE 3aKOHOMEPHOCTH, TPUYUHHO -
CJIE/ICTBEHHBIE CBSI3UM U MMPOTHUBOPEUUS B U3y4aeMbIX MPOIECCaX U ABJICHUSX; IpeAsiaraTh KpUTEPUH st
BBISIBIICHHS 3TUX 3aKOHOMEPHOCTEN U MPOTUBOPEUMi; CAMOCTOSITENTFHO BEIOMPATH CIOCO0 perieHus yaeOHoi
3a/1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHHUS, BEIOUpATh HanOOJIee MOIXOASIINN C YIETOM
CaMOCTOSITENILHO BBIJICTICHHBIX KPUTEPUEB);

Ba3oBbpIMH HccJIe10BaATEILCKUMHY AeHCTBUIMH



3) yMEHUEM HUCIIOJIb30BATh MOCTABJICHHBIC BOMIPOCHI B KAYECTBE MHCTPYMEHTA IIO3HAHMUS, & TAKIKE B
Ka4y€CTBC OCHOBBI JJIA q)OpMI/IpOBaHI/HI THUINOTE3LI IO MPOBEPKE NPABUIIBHOCTH BBICKA3bIBACMBIX Cy)KHCHHﬁ;

4) nmproOpeTeHne OMbITa MO TIAHUPOBAHUIO, OPTaHU3AIMU U IPOBECHUIO YICHHUYECKUX dKCICPUMEHTOB!
yMeHHE HaOJII0AaTh 3a X0A0M IIPOIIECCa, CAMOCTOATENILHO IIPOrHO3UPOBATh €r0 pe3yIbTart, GOpPMYyIUPOBATH
0606IJ_ICHI/I$I W BBIBOJIBI I10 pE3yJIbTaTaM HpOBeI[éHHOFO OIIbITa, UCCIICAOBaHUA, COCTABJIATH OTYET O
IIPO/JIENIaHHOM paboTe;

Paboroii c undopmanuei

5) ymeHreM BbIOMPATh, aHATM3UPOBATH U MHTEPIIPETUPOBATh HHPOPMAIIHIO PA3IMYHBIX BUI0B B (HopM
MIPEACTABJICHUS, TIOJIy4aeMYIO U3 PA3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIPHAS JIMTEpaTypa XUMUUYECKOTO
COJIepaHus, CIIpaBOYHbIE TOCOOus, pecypchl HTepHETa); KpUTHUECKU OIEHUBATH MPOTUBOPEUYUBYIO U
HEJIOCTOBEPHYIO HH(POPMAIIHIO;

6) yMeHHEeM IPUMEHSATH Pa3InYHbIC METO Il M 3aIPOCHI IIPH TIOUCKE U 0TOOpe HHOpMAIMK U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJIs1 BHITIOJTHEHUS! YI€OHBIX M TI0O3HABATENLHBIX 33/1a4 OTIpe -
JENEHHOTO THIA; TPUOOPETEHHE OMbITa B 00JIaCTH UCTIOIB30BaHUS WH()OPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, OBJIAJICHUE KYJIbTYPOH aKTUBHOTO MCIIOJIH30BAHMS PA3JIMUHBIX TOUCKOBBIX CHCTEM;
CaMOCTOSITEIPHO BEIOMPATh ONTUMATIbHYIO (hOPMY MIPEACTABICHHS HH(DOPMAIIUU U WILTIOCTPUPOBATH
penaemMble 3aJ1a9i HECIIOKHBIMA CXEMaMU, JuarpaMMaMHu, TpyrumMu opMamu rpadukd u UX
KOMOHWHAIIUSIMU,

7) yMEHHEM HUCIIOJIb30BaTh U aHAJTM3HPOBATH B MPOIECCce YIeOHOM U HCCIIEA0BATEIbCKOM AeITETbHOCTH
MH(POPMAITHIO O BIUSHUM MPOMBIIIJIEHHOCTH, CETHCKOTO XO3SMCTBA M TPAHCIIOPTA HA COCTOSTHUE

OKpYKarolel TpupoaHON Cpeibl;

YHuBepcaabHbIMH KOMMYHUKATHBHBIMU 1€ CTBUSIMH

8) ymeHmeM 3a1aBaTh BOTPOCH (B XO/1€ AUAIOra W/UIH TUCKYCCHH) IO CYIIECTBY 00CYKIaeMOM TeMBI,
(bopMyIHpOBaTh CBOM MPEIIOKEHHUSI OTHOCHTEIBHO BBITIOJTHEHUS PETIOKEHHON 3a/1auu;

9) nproOpeTeHNE OMbITA PE3CHTAIMH PE3Y/IbTATOB BBIMOIHEHHUS] XUMHUUECKOTO SKCIICPUMEHTA
(JtrabopaTopHOTO OIBITA, TA00PATOPHON PAOOTHI IO UCCIICTOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MPOCKTA);

10) 3aMHTEpECOBAaHHOCTH B COBMECTHOW CO CBEPCTHUKAMU MMO3HABATEIBHOM U HCCIIEI0BATEIbCKOM
JESTETBbHOCTH MIPU PEIICHUN BO3SHUKAIONIUX Mpo0IeM Ha OCHOBE y4éTa OOIINX HHTEPECOB U COTJIACOBAHUS
no3uIuii (00CyXKaeHus, 0OMEH MHEHHSIMHU, «MO3TOBBIE IITYPMBI», KOOPIUHAIINS COBMECTHBIX JICHCTBHIA,
OTIpeieIICHUEe KPUTEPUEB TI0 OIIEHKE KaueCTBa BBITIOJIHEHHON PabOTHI U JIIp.);

YHHBepcaJILHLIMI/I PeryjJsaiTuBHbIMHA IIEfICTBPIHMPI

11) YMCHHEM CaMOCTOATCIIbHO ONPEACIIATh LNCIIN ACATCIIBHOCTH, INIAHUPOBATH, OCYIICCTBIIATD,
KOHTPOJIMPOBATL U IIPH H606X0)II/IMOCTI/I KOPPECKTUPOBAThL CBOIO 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 3a,I[aHI/II71 C y‘léTOM MOJIYYCHU A
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 PC3YJILTATOB IO OCBOCHUTIO 00513aTEIHLHOTO COACPIKAaHUSA, YCTAHOBJIICHHOTO 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», BUABI ACATCIBHOCTH I10
MOJIYYCHHUIO HOBOI'O 3HAHUS, €TI0 HHTCPIIPETAllUU, npeo6pa3OBaHmo U MIPUMCHCHUIO B PA3JIMYHBIX y‘Ie6HLIX n
HOBBIX CUTYyallUAX.



[IpenmeTHbIe pe3yabTaThl OTPAKAIOT CHOPMHUPOBAHHOCTD Y OOYUAIOIIMXCS CIACTYIONTUX YMEHHIA:

8 KIIACC

1) packpvisame cmblci OCHOBHBIX XUMHUYECKHX TIOHSATHI: aTOM, MOJICKYJ1a, XAMHUUCCKHUI 3JIEMEHT, TPOCTOE
BEILIECTBO, CIOKHOE BEUIECTBO, CMECh (OJHOPOAHAS. M HEOIHOPOIHAS ), BAJICHTHOCTb, OTHOCUTEIbHAS
aTOMHAasi ¥ MOJIEKYJIsIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MaccoBasi A0Js
XHUMHYECKOTO AJIEMEHTA B COCMHCHHH, MOJIIPHBINA 00BEM, OKCHJI, KHCIIOTa, OCHOBAHUE, COJIb,
AJIEKTPOOTPHUIIATEILHOCTD, CTCTICHb OKUCIICHHSI, XUMHUYECKAs PEAKIIHsI, KIIACCU(UKALIUS PEAKIUi: peaKiuu
COCIMHECHUSI, PEAKIIUU PA3JI0KEHHUS, PEAKIIUU 3aMEIICHHS, peaKIIMi OOMEHa, K30~ M SHJI0OTEPMHUYECKUE
peakuuu; TerioBor 3(h(EKT peakuu; Sapo aToMa, MEKTPOHHBIN CJION aToMa, aTOMHas OpOUTalb, PauycC
aToMa, XMMHUYECKasl CBSI3b, MOJISIPHAs U HEMOJIApHAsi KOBAJICHTHAS CBSI3b, HIOHHAS CBSI3b, MOH, KATHOH, aHUOH,
pacTBOp, MaccoBasi J0J1s BeniecTBa (IIPOIIEHTHAsI KOHIICHTPAIIUs) 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 3JIEMEHTOB B OMHAPHBIX COEAMHEHUX; CTEIIEHb OKUCIICHUS
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 [, M. MeneneeBa: 1eMOHCTPHPOBATH IOHUMAHKE
MEePUOINYECKOIN 3aBUCHMOCTH CBOMCTB XUMUYECKHUX JIEMEHTOB OT MX MOJIOKeHUs B [lepuoanueckoi
CUCTEME; 3aKOHOB COXPaHEHUSI MaCChl BELIECTB, IOCTOSHCTBA COCTAaBA, aTOMHO-MOJIEKYJISIPHOTO YUEHUS,
3aK0Ha ABOTa/Ipo; OMKMCHIBATh M XapaKTepU30BaTh TabIU4IHY0 dhopmy [leprnoandeckoit CUCTEMBI
XMUMHUYECKUX JIEMEHTOB: pa3nyaTh MOHITUS «TJaBHas noarpymnmna (A-rpymnmna)» u «mnobounas noarpymnmna (b-
TpyIIa)», Majible ¥ OOJBIIKME TEPUOIBI; 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 HIIEMEHTHI; HEOPraHUYECKUE BEIIECTBA;, XAMHUYCCKUE PEakinH (110
YHCIIy U COCTaBY yYacTBYIOIIMX B PEaKIIUU BEUIECTB, [0 TEIJIOBOMY 3 deKTy);

7) xapaxkmepuzoseamv (onucvléams) OOIIKE XUMHUECKHE CBOMNCTBA BEIICCTB Pa3INIHBIX KJIACCOB,
MOATBEPIK/1asi ONIMCAaHUE IPUMEPAMH MOJIEKYJIIPHBIX YPAaBHEHUIN COOTBETCTBYIOIUX XUMHUUECKUX PEAKIIUIA;

8) mpoecnozuposéams CBONCTBA BELICCTB B 3aBUCUMOCTH OT UX KQUECTBEHHOT'O COCTaBa; BO3MOYKHOCTH
MPOTEKAHUSI XUMUYECKUX IIPEBPAILCHHUI B Pa3JIMUHbIX YCIOBUSIX;

9) eviuucsMbG OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJIIPHYEO MACChI BEIIIECTB; MACCOBYIO JI0JIFO
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, CUCTEMATH3AIHIO, KIacCU(DUKAIINIO, BBISBICHUE TPUYNHHO-CIIEICTBEHHBIX CBS3€H — I
M3Y4YEHUsl CBOKCTB BEIIECTB M XUMUUYECKHUX PEAKIIUI; €CTECTBEHHO-HAYYHbIE METO bl IO3HAHUS —
HaOI0IeHNEe, U3MEPEHNE, MOJISIMPOBAHNE, SKCIIEPUMEHT (peaibHbIN 1 MBICICHHBIH);

11) cneoosams nipaBUIaM MOJIB30BAaHUS XUMUYECKON MOCYI0H 1 TaDOpAaTOPHBIM 000pYIOBAaHHEM, a TAKKE
MpaBUJIaM 0OpaIIeHHs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSMU IO BBITIOJIHEHUIO 1a00PaTOPHBIX
XUMHYECKUX OTBITOB MO MOJYYEHUIO0 U COOMPaHHIO ra3000pa3HbIX BEMIECTB (BOJAOPOA U KUCIOPOIa),
MPUTOTOBJIEHUIO PACTBOPOB C ONPEAEIEHHON MAaCcCOBOM /10J1eM pacTBOPEHHOTO BEIIECTBA; IUIAHUPOBATH 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 TIOHSATHN: XUMHYECKUH JIEMEHT, 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,
PacTBOp; AIEKTPOJIUTHI, HEANEKTPOJIUTHI, JJIEKTPOIUTHYECKAs JUCCOLMALUs, PeaKIIMi HOHHOTO OOMeHa,
KaTaJIn3aTop, XAMHUECKOE PaBHOBECHE, 0OpaTHMbIE U HEOOpATHMbIE PEaKIIMH, OKUCIUTEIHHO -
BOCCTaHOBUTEJIbHBIEC PEAKIINH, OKUCIUTEIb, BOCCTAHOBUTENb, OKUCIEHUE U BOCCTAHOBIICHUE, aJNIOTPOTIHS,
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 MOHATHH (CM. 1. 1) ¥ IPUMEHSTh STH TOHSITHS
TIPY OITMCAHWH BEIIECTB U WX IIPEBPAICHHIA;

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

4) onpedensimb BaJCHTHOCTD U CTETIEHb OKUCICHUS XUMUYCCKUX 3JICMEHTOB B COCTUHEHHSIX PA3IUYHOTO
COCTaBa; MPUHA/IIKHOCTH BEILIECTB K ONpeAeIEHHOMY KJIacCy COEMHEHHH 1Mo popMyinaM; BUA XUMHUUECKON
CBsI3U (KOBaJICHTHAsI, MOHHAS, METAJUTMIECKAsi) B HEOPTAaHUYECKUX COCMHEHUSX; 3aps/l HOHA IT0 XUMUYECKOH
(dbopmyie; xapakTep cpeiibl B BOJAHBIX PaCTBOpaxX HEOPraHUYECKUX COEANHEHUMN, TUIT KPUCTAITTHYECKON
PELIETKN KOHKPETHOIO BEIIECTBA,

5) packpvisamo cmwica Tlepuoauueckoro 3akoHa JI. M. MeneneeBa u 1eMOHCTPUPOBAThH €0 IOHUMAaHHUE:
OTHCHIBATh U XapaKTepu30BaTh TabIuuHyio Gpopmy [lepronndeckoii cucTeMbl XUMUYECKHX JIEMEHTOB:
pasnuuaTh MOHATHUS «TJaBHAs moAarpymnma (A-rpynmna)» u «mobdounas noarpynna (b-rpymnma)y, Mansie u
00JIbIIKE TEPUObl; COOTHOCUTH 0003HAUEHHUS, KOTOPbIE UMEIOTCS B IEPUOINYECKOM TabIuIle, C YUCTOBBIMU
XapaKTepUCTUKaMH CTPOCHUS aTOMOB XMMHYECKHX 3JI€MEHTOB (COCTaB U 3apsi siapa, obiiee Ynucio
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;, XAMHUYCCKUE Peakinu (110
YHCIIy U COCTaBYy yYacCTBYIOIIUX B PEaKIIUU BEUIECTB, M0 TEIJIOBOMY 3D (EKTy, M0 U3MEHEHUIO CTeIeHEeH
OKHUCJICHUS XUMHUYECKUX JIEMEHTOB);

7) xapaxmepuzosams (ONUCHIBATH) OOIIKME U CIICHU(PHUUCCKHE XMMUYECKUE CBOMCTBA IIPOCTHIX U CIOMKHBIX
BEIECTB, MOATBEPXKAas OMUCAHUE TPUMEPAMU MOJIEKYISPHBIX K MIOHHBIX YPAaBHEHHUH COOTBETCTBYIOIIMX
XMUMHUYECKUX PEaKIIHii;

8) cocmasnsime ypaBHEHUS IEKTPOJIUTUICCKOM AUCCOIMAIIMH KUCIIOT, IEJI0YEH U COJICH; TOIHBIC 1
COKpaIIEHHbIE YPaBHEHHS peakluii HOHHOTO 0OMEHa; ypaBHEHUS PEaKIIHi, MOATBEPKIAI0IIIX
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 X CTPOCHHUS; BO3MOXHOCTH MPOTEKAHHUS
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; MPOBOANUTH
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 ITYyTEM XJIOPUI-, OPOMHUI-, HOH -, KapOoHaT-, pocdat-, cuaukar-, cyabpar-, THAPOKCHI-UOHBI,
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 CBOCTB
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 | KOHTPOJbHbIE npaKTHYeCKHe
padoThI padoThI
Pa3nen 1. [lepBoHayanbHble XHMHYECKHE TIOHATHSA
1.1. | Xumusa — BakHas 001aCTh €CTECTBO3HAHUS H MPAKTHYECKOIi 1eSITeTbHOCTH YeJI0BeKa 5
1.2. | BemecrBa 15
M XHMHYeCKHe peaKInu
Htoro no paznery 20
Pa3nen 2. Baxkneiilme npecTaBuTe 1M HEOPraHMYeCKHUX BeHIECTB
2.1. | Bo3ayx. Kuciopoa. IonsiTue 06 okcumax 5
2.2. | Boaxopon. 5
IloHsITHE 0 KHCJIOTAX H COJISIX
2.3. | KoatnyecTBeHHBIE OTHOIEHUS B XHMHH 4
2.4. | Boxa. PactBopbl. [lonsiTue 06 ocCHOBaHUSIX 5
2.5. | OcHOBHBIE KJIacChl HEOPraHNYECKNX 11
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
aTroma
3.2. | Xumunyeckast cBsizb. OKHCJIHTEIbHO-BOCCTAHOBHTEIbHBIE PeaKIHH 8
HUroro mo pazugeny: 15
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68 7
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
1.2. | OcHOBHbBIE 3aKOHOMEPHOCTH XHMUYECKHX peaKuuii 4




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 KIIACC
Ne Tema ypoka KoaundecTBO 4acoB Buii, hopMb
n/n BCEro | KOHTPOJIbHBbIE | IPAKTHYeCKHe KOHTPOJIs
padoTeI padoThI
1. 1
2. 1
3. 1
4. 1
1
6. 1
7. 1
8. 1
9. 1
10. 1
11. 1
12. 1
13. 1
14. 1
15. 1
16. 1
17. 1
18. 1
19. 1
20. 1
21. 1
22. 1
23. 1
24, 1
25. 1
26. 1
27. 1




28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49,

50.

51.

52.

53.

54,

55.

56.

S57.

58.




59. 1
60. 1
61. 1
62. 1
63. 1
64. 1
65. 1
66. 1
67. 1
68. 1
OBUIEE KOJIMYECTBO YACOB IIO |68 7
[MPOI'PAMME
9 KUIACC
Ne Tema ypoka KonuvecTBo yacos Buael, gopmsl
m/n BCEro | KOHTPOJIbHBIE | MPaKTHYeCKHe KOHTpO
padoThbI padoThbI
1. 1
2. 1
1
4. 1
5. 1
6. 1
1
8. 1
9. 1
10. 1
11. 1
12. 1
13. 1
14. 1
15. 1
16. 1




17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45,

46.

47.




48. 1
49, 1
50. 1
51. 1
52. 1
53. 1
54. 1
55. 1
56. 1
S7. 1
58. 1
59. 1
60. 1
61. 1
62. 1
63. 1
64. 1
65. 1
66. 1
67. 1
68. 1
OBLIEE KOJIMYECTBO YACOB IIO |68

I[TPOTPAMME




YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UISA YYEHUKA

8 KJIACC

Beenure cBoil BapuaHr:

9 KJIACC

BBenure cBO# BapuaHr:
METOIUYECKUE MATEPHUAJIBI IJISA YUUTEJIA

8 KJIACC

9 KJIACC
HUPDPPOBBIE OGPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU HHTEPHET
8 KJIACC

9 KJIACC



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLECCA

YYEBHOE OBOPYJIOBAHHUE

OBOPYJIOBAHMUE JJIAA ITPOBEJEHUSA IPAKTUYECKHUX PABOT
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