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INOACHUTEJIBHASA 3AIINCKA

[IporpaMma MmO XUMHUM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHWI K pe3yJbTaTaM OCBOCHHUS OCHOBHOU
00pazoBaTensHOI TPOrpaMMbl OCHOBHOTO 00IIIeT0 00pa30BaHuUs, MPEACTaBICHHBIX
B ®I'OC OO0, a Taxke Ha 0cHOBE ¢eiepalibHOM pabouel TporpaMMbl BOCITUTAHUS
U C Y4€TOM KOHLENIMM TNpernojaBaHus ydeOHOro mpeaMera «XUMHUSD» B
oOpazoBaTenbHbIX opranuzanusax Poccuiickoit @enepanuu.

[Iporpamma 1o Xxumuu JOa€T TpEACTaBICHHUE O LENAX, OOIed cTpareruu
oOy4eHusi, BOCHHUTAHUS ¥ Pa3BUTUS OOYYAIOIMIMXCA CPEACTBAMHU y4EeOHOTO
npeaMera, yCTaHaBJIMBAaET  00s3aTeNbHOE peIMETHOE coJiepKaHue,
peaycMaTpuBaeT paclpeiiesieHe €ero Mo KiaccaM M CTPYKTYpUPOBAHHUE I10
paznenaM W TeMaM MPOTpaMMbl IO XHMHUH, OINPENEseT KOJWYECTBEHHBIE W
KaueCTBEHHbIC XapaKTepUCTUKHU CoZIepKaHUS, PEKOMEHAYEMYIO
MOCJIEI0BATEIbHOCTh  U3YYEHHUSI XHUMHUU C YYETOM  MEKIPEIMETHBIX U
BHYTPUIPEIMETHBIX  CBs3€H, JIOTMHKM y4eOHOTO TMpollecca, BO3PACTHBIX
O0COOCHHOCTEM OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTH —MpeaMera s
peaym3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTEbHOU
nporpaMMbl Ha YPOBHE OCHOBHOTO OONIEro oOpa3oBaHUsl, a TaKxke TPeOOBaHMM K
pe3yibTaTamM 00y4YeHUsI XUMUU Ha YPOBHE LIeJIeH M3yUYeHUs MPeIMeTa U OCHOBHBIX
BUJIOB Yy4e€OHO-IO3HABATEIbHOW JEATEIbHOCTU OOYYalolerocs IO OCBOCHHIO
y4eOHOTr0 CO/IepKaHMUs.

3HaHWE XWMHH CIIY)KUT OCHOBOW [isi (OPMHPOBAHUS MHPOBO33PECHHUS
oOydJaromierocsi, ero MnpejcTaBjICHUN O MaTepPUATLHOM EIUHCTBE MHUPA, BAXKHYIO
poJib UrparoT (GopMUpyEMble XUMHEH NPEICTaBICHUS O B3aUMOIIPEBPAIICHUIX
PHEPTrUU M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTAX PEHICHUsS TrI00albHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UEJIOBEUECTBA — CBIPbEBOM, SHEPrEeTUUYECKOM,
MUIIEBOM M SKOJIOTHICCKON 0€30IMacHOCTH, MPOOJIEM 3IpaBOOXPaHEHUS.

N3ydyenne xumuu:

CIIOCOOCTBYET  peaju3aldd  BO3MOXHOCTEM  UIsi  CaMOpa3BUTUS U
dbopMupoBaHUs KyJIbTYpPbl JUYHOCTH, €€ 001Iel U (YHKIIMOHATBHON I'PaMOTHOCTH,

BHOCHUT BKJIaJ B (POpMUpOBAHWE MBINUICHUS W TBOPYECKUX CIIOCOOHOCTEH
o0ydJaronmxcsi, HABBIKOB HMX CAMOCTOSITEIHHOW  y4eOHOW  JACSITEIBHOCTH,
OKCIIEPUMEHTAJIBHBIX M HCCIEJOBATEIbCKUX YMEHUN, HEOOXOIUMBIX Kak B
MOBCEAHEBHOM JKU3HU, TaK U B TPO(PECCUOHATILHOM eI TeIbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsIIa HA €MHCTBO MPUPObI U YETIOBEKA, SIBJIIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOU IPAMOTHOCTH OOYYArOIINXCS;



CrocoOCTByeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAYYHBIM 3HaHUSAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOW BKJIAJ B SKOJIOTUYECKOE
00pa3oBaHUE O0yJArOITUXCSI.

JlanHple HampaBiieHUs B OOYYEHMHM XHMHHM OOECHEYMBAIOTCS CHEelU(pUKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOPbIA  SIBISIETCS  MEJarorudyecku
aJanTUPOBAHHBIM OTPaXXKEHHUEM 0a30BOM HAYKW XUMHH Ha ONpPECIEHHOM dTare e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00IIer0 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYyYarOUIMMUCS CHCTEMbl MEPBOHAYAIbHBIX IMOHSATUNA XUMHUH, OCHOB
HEOPraHUYECKOM XHUMHM W HEKOTOPBIX OTJEIBHBIX 3HAYMMBIX MOHSITUH
OpPraHMYECKON XUMUH.

CrpykTypa coaepKaHus MPOTpaMMbl MO XMMUU CPOpPMUpPOBaAHA HA OCHOBE
CUCTEMHOro mnoaxona k €€ uzyueHuro. ColepiaHue CKIIAIbIBACTCS U3 CUCTEMBI
MOHATUH O XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMbI MOHATUN O XUMHUYECKOU
peakiuu. OOe OSTH CHUCTEMBl CTPYKTYPHO OpTraHM30BaHbl MO TMPUHIUILY
IIOCJIEIOBATENBHOTO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETUYECKUX IPEICTABICHUN
Pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHUSI KaK OCHOBBI BCEI'O €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akoHa /[. 1. MeHieneeBa Kak OCHOBHOTO 3aKOHA XUMUH;

— YUYEHUS O CTPOEHUH aTOMa U XUMUYECKOM CBA3H;

— TMpeACTaBlIeHUN 00 JIEKTPOIUTUYECKON AUCCOIMAIMN BEIIECTB B
pacTBOpax.

Teopernueckne 3HaHHUS PACCMATPUBAOTCA HA OCHOBE OSMIUPUYECKH
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, PA3BUBAIOTCS MOCIIEI0BATENBHO OT OJIHOTO
YPOBHSI K IPYTOMY, BEITIOJHSS (DYHKITNN OOBSICHEHUS ¥ IPOTHO3UPOBAHUS CBOWCTB,
CTPOEHHUS M BO3MOXHOCTEN MPAKTHYECKOT0 MPUMEHEHUS U NOJIYYEHUS U3Y4aeMBbIX
BEILIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (OPMHUPOBAHUIO
IIPEICTABJIECHNUS O XMMUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM MPUPOJIbl, HIEHHOCTHOIO OTHOILIEHUS K HAYYHOMY 3HAHUIO K METOAaM
NO3HaHUsA B Hayke. M3yueHue XUMUU NPOUCXOAUT C IPHUBJICUYECHHEM 3HAHUWA W3
paHee M3Yy4YEeHHBIX Y4eOHBIX mpeameToB: «Okpykawomuii Mupy, «buonorus. 5—7
KJ1acce» U «Pusuka. 7 Kinacey.

[lpy w3ydeHMHM XUMHUH MPOUCXOTUT (HOPMUPOBAHHE 3HAHUN OCHOB
XUMHUYECKON HAayKd Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKOU
NEeATENBHOCTH YEJIOBEKA M KaK OJTHOTO M3 KOMIIOHEHTOB MUPOBOU KYJIBTYpPBI. 3aaa4da
y4eOHOTO MpeJAMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMbl XMMHUYECKUX 3HAHUN —
BaKHEHNIINX (PAKTOB, MOHITHI, 3aKOHOB U TEOPETUUECKUX MOJIO0KEHUN, JOCTYITHBIX
00001IEHNIT MUPOBO33PEHUYECKOT0 XapakTepa, S3blka HAayKW, B MPUOOIIEHUU K



HAyYHBIM METOJaM TIO3HAHUS MPU U3YYCHUH BEIICCTB U XUMHUYECKUX PEAKITUH, B
dbopMHUpOBaHUY U PA3BUTHH IMO3HABATEIHHBIX YMEHUN U UX IPUMEHEHUH B y4eOHO-
MO3HABATENLHON M y4eOHO-UCCIIEeI0BATEIbCKON JeATeIbHOCTH, OCBOCHUU MPABHII
0e30macHOro o0paIieHus ¢ BeIeCTBaMH B TIOBCETHEBHOM KU3HH.

[Tpn mM3yyeHUM XMMUU Ha YPOBHE OCHOBHOI'O OOWIEro 0Opa3oBaHUs Ba)KHOE
3HaY€HUEe NPUOOPENIH TaKHE LI, KaK:

— (dopMHUpOBaHME HHTEIJIEKTYalbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHNI0, COTPYJHUYECTBY, CAMOCTOSTEIIBHOMY NPHUHATHIO PEIIEHUH,
CIIOCOOHOM aIaTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

—  HamnpaBJIICHHOCTh OOy4YeHHs] Ha CHCTEeMaTH4YecKoe MpUOOIIeHuE
oOy4Jaromuxcs K CamMOCTOSATEIbHOM MO3HABATENBbHOM JEATEIbHOCTH, HAy4YHBIM
METO/IaM TO3HaHUs, (GOPMHUPYIONUM MOTHBAIIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnevyeHue yCIOBH, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00yHYatOIUMUCS
OMbITa Pa3HOOOPA3HON MESITENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), UMEIOIIUX YHHUBEPCAIbHOE 3HAUYECHHE ISt
Pa3TUYHBIX BUOB ICITCIbHOCTH;

— (dopmupoBanue oOmEeH (QYHKIMOHATBHON W  €CTeCTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UHCJIE YMCHHHA OOBSCHITHP W OICHUBATH SBJICHUS
OKPY’KaIOIIET0 MHpA, WCIOJIB3yS 3HAHUS W OMBIT, MOJYYCHHBIC NMPU W3YUECHUU
XUMUH, PUMEHSTH UX TPU PEIICHUH TPOOJIEM B IOBCETHEBHON KU3HU U TPYA0BOU
NEeSITENHHOCTH;

— ¢opMmupoBaHHEe y OOy4YalOIIMXCAd T'YMAaHUCTHYECKUX OTHOILECHHH,
MOHUMAaHUSl 1EHHOCTH XUMHUYECKUX 3HAHUM HJisi BBIPAOOTKH IKOJIOTHYECKU
1[eJ1eCO00pa3HOro TMOBEJIEHUS B OBITY M TPYAOBOM JESITEIIBHOCTH B IIEJISIX
COXPaHEHHUS CBOETO 310POBbs U OKPYKAIOLIEH IPUPOIHOU CPELBL;

— pa3BUTHE MOTHBALMM K OOYyYEHHUIO, CIIOCOOHOCTEM K CAMOKOHTPOJIIO U
CaMOBOCIIMTAaHUI0O Ha OCHOBE YCBOCHHUS OOIIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NpO(HIIs M HANpPaBICHHOCTU AATbHEUILIErO
00yueHUs.

OO11ee Ynco 4acoB, OTBEIEHHBIX I H3YYCHHSI XUMUHU HA YPOBHE OCHOBHOTO
obmero oOpazoBaHusi, coctaBiser 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJento), B 9 kiacce — 68 yacoB (2 yaca B HEJEIO).



COJEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHayajbHbIe XUMUYECKHE TIOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KM3HU YEIOBEKAa. XMMUS B CUCTEME HAYK.
Tena u BemiecTBa. PU3MUYECKUE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSHUE
BemiecTB. [loHATHE O MeTOMax MO3HAHWS B XUMUM. UHCThIE BEIIECTBA U CMECH.
Crioco0nI pa3zjesneHus: cMeceil.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE BJeMeHTbl. CHMBOIBI XUMHUYECKUX
aeMeHTOB. [IpoCThi€ U CIIOkKHBIE BellleCTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas ¢popmyiia. BareHTHOCT, aTOMOB XUMHUUYECKHUX JIEMEHTOB. 3aKOH
MOCTOSAHCTBA COCTaBa BellecTB. OTHOCHUTENbHAsT aTOMHasg Macca. OTHOCUTENIbHAS
MOJIEKYJISIpHasg Macca. MaccoBast oJIsl XUMHYECKOTO JIEMEHTA B COCIMHEHHH.

KonnuectBo BemecTsa. Monbs. MonspHas macca. BzanmocBsi3p KonnuecTsa,
Macchl W 4YHClIa CTPYKTYPHBIX €IWHHUI[ BemecTBa. Pacu€rel mo Qopmynam
XUMHYECKUX COCTMHEHHUIA.

PU3UYECKUE U XUMUYECKUE SBJIECHUS. XUMHUYECKas PEAKUUS U €€ TIPU3HAKH.
3aK0H COXpAaHEHHS MacChl BEIIECTB. XMMHUYECKHe ypaBHeHUs. Kiaccubuxarms
XUMUYECKUX PEaKIUi (COCTMHEHMUS, Pa3JI0KEHUS, 3aMEIICHUsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMHYECKON MOCY0H, MpaBWIaMH pabOThl B J1a0OpaTOpuu U
npuéMaMu o0pallleHus ¢ JIabopaTOpHBIM 000PYIOBAaHUEM, U3YUCHUE U OMHCAHUE
bu3HYeCKNX CBOWCTB O00pa3IOB HEOPTaHWYECKHX BEIIECTB, HAOIIOJACHUE
dbu3ndecknx (IJIaBIICHHE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJCHCAIUSI BOJBI) U XUMHUYECKUX (FOpPEHHE CBEUHU, MPOKATUBAHUE
METHOM MPOBOJIOKH, B3aUMOJICHCTBUE Mejla ¢ KUCJIOTON) sIBICHUM, HAOII0IeHUE U
ONHUCaHUE MPU3HAKOB MPOTEKAHUS XMMHYECKUX peakiui (paslioxkeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KUCIOTHI C XJIOPUIOM Oapusi, pa3ioKeHHE TUJIPOKCH]IA
menu (1) mpu HarpeBaHuu, B3auMoiciicTBHE Xxkee3a ¢ pacTBopoM cosd meau (11),
W3YUYEHHUE CIOCOOOB pa3/ICICHUs] CMECEH: ¢ MOMOIIbI MarHurta, (uibTpOBaHUE,
BBITIApUBAaHUE, JUCTUJUISIMUA, XpoMaTorpadus, mpoBeJeHUE OYUCTKH MOBAPEHHON
comv, HaONIOJEHWE W  ONMUCaHWE  pe3yJbTAaTOB  MPOBEICHHS  OIIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHHE MOJIEJIE MOJEKYII
(ImapocTepKHEBbIX ).

Ba:xHeiilne npeacTaBuTe/Id HEOPraHMYeCKUX BelecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucinopon — sneMeHT U mpoctoe
BellecTBO. HaxoxkaeHue kuciopona B mpupone, (U3MYECKHUE U XUMHUUYECKHUE
cBoiictBa (peakumu ropenusi). Oxcuzapl. [Ipumenenune kucimopona. CrocoObl
MOJIy4YeHUsI KHUCIIOpoJa B Ja0OpaTopud M MOpOMbIIUIEHHOCTH. Kpyrosopor
KHCJIOpoa B mpupojie. O30H — aJutoTpoInHas MOAU(PUKAIMS KUCIOPOa.



TemnoBoii 3¢ (heKT XUMHUECKON peaklud, TEPMOXUMHUYECKHE YpPaBHEHHUS,
9K30- M DBHAOTEPMUYECKUE peakiuu. TOIUMBO: yroib W METaH. 3arpsi3HEHUE
BO3]lyXa, YCUJIEHHE MapHUKOBOIro 3(pdekra, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — sneMenT u npoctoe BeniectBo. Haxoxaenue Boiopoaa B Ipupoe,
bu3uYeCKre U XUMUUECKHE CBONCTBA, MPUMEHEHHE, CIIOCOOBI MoTyueHus. Kuciorsl
Y COJIU.

MonsipHbIii 00bEM ra3oB. Pacy€Tel Mo XUMHYECKUM YPaBHCHUSIM.

duznueckue CBOMCTBA BOJbl. Boma kak pactBoputesib. PacTBOphI.
HaceblllleHHbIE M HEHACBIIIEHHbIE PAacTBOPbL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10Ji4 BellecTBa B pacTBOpe. XUMHUECKHUE CBOMCTBA BOJbI. OCHOBAHUS.
Ponb pactBOpoB B Ipupoje U B )KU3HH 4desioBeka. KpyroBopor BoAbl B MPUPOJE.
3arps3HeHne NpUpOaHbIX BoJ. OXpaHa U OYMCTKA MPUPOAHBIX BOJI.

Knaccuduxanus neopranuueckux coenuuenuil. Oxcuasl. Knaccudukarms
OKCHUJIOB:  cojieoOpa3zytomue  (OCHOBHBIE, KHUCIOTHBIE, aM(pOTEpHbIE) U
HeconeoOpaszyronme. Homenknatypa oxcugoB. Du3MYECKHME U XUMHUYECKHUE
cBoucTBa OKCHAOB. [lorydeHrne okCuaoB.

OcHoBanusi. Knaccudukanuss ocCHOBaHMI: MIENOYM W HEPACTBOPUMBIC
ocHoBanusd. Homenkmarypa ocHoBaHuil. dusznueckue U XUMHUYECKUE CBOMCTBA
ocHoBaHuu. [lonydyeHrne oCHOBaHU.

Kucnotel. Knaccuduxamus xkucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWMCTBA KUCHOT. Psan axktuBHoctu meramnoB H. H. bekerosa.
[TonyueHne KUCIOT.

Comu. Homenknarypa cosieil. @U3M4eCKue U XMMHYECKUE CBOMCTBA COJICH.
[lonyuenune comnen.

['eneTnyeckas CBI3b MEXK/y KJIacCaMU HEOPTAaHUYECKUX COEAUHEHUM.

Xumuueckuii IKCnepumMenm:

KAuEeCTBEHHOE ONPENEIICHUE COJEpKaHUsl KUCIOpoAa B BO3yX€, MOJTYyUYEHHE,
cobupaHue, paclio3HaBaHWE W U3YyYCHUE CBOICTB KHUCIOPOJa, HaOIIOJCHUE
B3aUMOJICMCTBUSL BEIIECTB C KHCIOPOAOM H YCIOBUS BO3HUKHOBCHUS U
peKpalieHus TopeHus (1moxapa), 03HakKoOMJIEHUE ¢ 00pa3IaMu OKCUJIOB U OMTMCAHNE
UX CBOWCTB, IMOJy4eHHUE, cOOMpaHHe, paclo3HABAHME U HW3YUYCHUE CBOICTB
BOJIOpoJia (ropeHue), B3aumo/ieiicTeue Bogoposaa ¢ okcuaom meau (1) (BozmoxHo
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), HAOIIOIEHHE 00PA3II0B BEIIECTB KOJTMYECTBOM
1 ™Momb, ucciaemoBaHWE OCOOCHHOCTEH pACTBOPEHHUS BEIIECTB C PAa3IUYHON
pPacTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MAacCOBOM J0JEU
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBHE BOJBI C METa/UIaMH (HATpUEM H
KaJbllieM) (BO3MOXKHO UCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HCCJCIOBAHUE
00pa30B HEOPTAaHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIO/ICHHE NU3MEHEHUS
OKpacKH UHANKATOPOB B paCTBOPAX KUCIOT U MIEIOUEH, U3YUYEHHUE B3aUMOICHCTBUS



okcuna meau (1) ¢ pactBopoM cepHON KUCIOTHI, KUCIOT C METajlaMu, peakiui
HEWUTpaIu3aluy, IOJIy4YEHHE HEPACTBOPUMBIX OCHOBAHWMM, BBITECHEHHE OJHOIO
MeTaJula APYTUM U3 pacTBOpPa COJIU, PELICHUE YKCIIEPUMEHTAIBHBIX 3a7a4 I10 TEME
«BaxkHenme Kiaccbl HEOPraHMYECKUX COCAUHEHUI.

Ilepuoanuyecknii 3axkoH u Ilepuoamueckas cucreMa XHUMHYECKHX
iemeHTOoB JI. M. MenpaesneeBa. CtpoeHne aTroMoB. XHMHYECKAsl CBA3b.
OKHCINTETBbHO-BOCCTAHOBUTEIbHbIC PEAKIIMHU

[lepBbie TOMBITKH KJIACCU(UKAIMU XUMHUYECKUX diemMeHToB. [loHsTHE O
IpyIIax CXOJHBIX 3JIEMEHTOB (LIEJOYHBIE W IIEJOYHO3EMEJIbHbIE METaLIbl,
raJIOTeHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT aMPOTEpHbIE OKCUIBI
U TUAPOKCHUBI.

[Iepronnueckuit 3akoH. Ilepuoanueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
U. Menneneena. Kopotkonepuoanas u jimuHHonepuoanas popmel [lepuonnueckoi
cucreMbl xumuueckux sneMeHToB . M. Menpaeneesa. Ilepuoasl u rpynmsl.
Du3NYECKNNA CMBICI ITOPSAIKOBOIO HOMEPA, HOMEPOB IIEPUOJIA U TPYIIIHI JIIEMEHTA.

Ctpoenue atomoB. CocTaB aTOMHBIX sifiep. M3otomnbl. DnekTponbl. CTpoeHue
AJIEKTPOHHBIX ~ 000J04eK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
Ilepuonnueckon cucremsl [[. M. MenneneeBa. XapakTepUCTUKA XUMHUYECKOIO
3JIEMEHTA T10 €ro noJiokeHuto B [lepuoanueckon cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTM W3MEHEHHUS paJuyca aTOMOB XWMHUYECKHUX JJIEMEHTOB,
METAIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPyIIaM U IEpUOaaM.

3nauenue [lepuoauueckoro 3akoHa u [lepuoanyeckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTHs Hayku U npakTtukd. [[. M. MenneneeB — yd€HbIM U
IrpakIaHUH.

Xnmuueckass cBs3b. KoBasieHTHas (moJisipHAsT MW HENOJSpHas) CBS3b.
DIEeKTPOOTPULIATENBHOCTh XUMUYECKHX JIEMEHTOB. VIOHHAs CBSI3b.

Crenenp  okucieHusa. OKHUCIUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKLIHH.
[Iponiecchl oOkucaeHns U BOCCTaHOBIEHNA. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

U3ydyeHrne oOpa3lOB BELIECTB METAUIOB M HEMETAJUIOB, B3aWMOJEWUCTBUE
FUAPOKCHIA LIMHKA C PacTBOPaMU KHCJIOT M IIEJIOYEH, IPOBEICHUE OIIbITOB,
WUIIOCTPUPYIOIIUX ~ NPHUMEPBI  OKHUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUU
(ropeHue, peakliuy pa3ioKeHUsl, COSTUHEHU).

Mesxcnpeomemmnnie ceasu

Peanuzanus MeXNpeaMETHBIX CBA3€H NpHU U3YYEHUM XUMHUHM B 8 Kiacce
OCYIIECTBJISIETCS. 4epe3 HMCIOJb30BaHUE KaK OOIIMX EeCTECTBEHHO--HAYYHBIX
MOHSATHUM, TAK W MOHATHH, SBISIOIIMXCS CUCTEMHBIMH JUISI OTAEIBHBIX ITPEIMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.



OO1ue ecTecTBEHHO--HAYYHBIC MTOHITHS: HAY4YHBIN (PaKkT, TUIIOTE3a, TEOpus,
3aKOH, aHaJM3, CHHTE3, KilaccuduKamms, MepUOJUIHOCTh, HAOJIOJICHHE,
DKCIEPUMEHT, MOAECIUPOBAHUE, U3BMEPEHUE, MOJICIIb, SIBJICHUE.

®duszuka: Matepus, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU/, U30TOIIbI,
pPaZOaKTUBHOCTb, MOJIEKYJa, 3JEKTPUUYECKUN 3apsjll, BELIECTBO, TEJI0, OOBEM,
arperaTHO€ COCTOSTHHUE BEIECTBA, ra3, (U3UUYECKHE BEIUYMHBI, EIUHUIIBI
U3MEPEHNUs, KOCMOC, TUIAaHETHI, 3B€3/1b1, CoHIIE.

buomnorus: dorocunres, apixanue, 6uocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbl, TOPHBIE OPO/IbI, MOJIE3HbIE
MCKOIIa€MbIE, TOIIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMUMHYeCKasi peaKIus

[lepnoanueckuii 3akoH. [lepuoanyeckast cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHuE aToOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHM CBOMCTB
XUMUYECKUX 3JIEMEHTOB IEPBBIX TPEX NEPHOIOB, KNS, KAJIbLUA U X COETUHEHUN
B COOTBETCTBUM C IIOJIO)KEHHEM »3JeMeHTOB B llepnmoguueckoil cucreme u
CTPOCHUEM HX aTOMOB.

CrpoeHue BelIEeCTBA: BHJIbI XMMHUYECKOW CBS3M. THIBI KPUCTATUIMYECKUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTALINYECKOU PELIETKA U
BHJIa XUMHYECKOU CBS3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHMYECKHX BELIECTB. XUMHUYECKUE
CBOWCTBA BEUIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJaccaM HEOPraHUYECKUX
COEIMHEHM, FTEeHETUYECKasl CBSI3b HEOPraHUYECKHUX BEIECTB.

Knaccudukanus XuMHUECKUX PEAKIHi MO pa3IuYHbIM MPU3HAKAM (110 YHCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIIOBOMY 3(QeKTy, Mo
U3MEHEHUIO CTETEeHEN OKMUCICHHUS XMMHUYECKHX 3JIEMEHTOB, 110 00paTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U dHIAOTEPMHUUYECKUE PEAKIUU, TEPMOXUMUYECKUE
ypaBHEHHUS.

[Tonsitue o ckopoctn xumuueckon peakuuu. [loHsTHE 00 OOpaTUMBIX U
HEOOPAaTUMBIX XUMUYECKUX peakiusax. [IoHATHE O TOMOTeHHBIX U IeTepOTrEeHHBIX
peakuusx. Ilonstue o karanuse. [lonsiTue 0 XuMu4eckoM paBHOBeCUU. DaKTOPHI,
BIUSIOIINE HAa CKOPOCTb XHMHYECKOW pEaKUMH M TMOJOKEHUE XUMHUYECKOTO

PaBHOBECHSL.
OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKLUMH,  JJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  PEaKLUU. CocraBnenue YpaBHEHUU

OKHUCIIUTETHHO--BOCCTAHOBUTEIBHBIX  PEAKIM C  HWCIOJIB30BaHHEM METOJa
AIIEKTPOHHOTO OajaHca.



Teopus 3JIEKTPOIUTHYECKON TUCCOUUALMN. DIEKTPOJIUTHI U HEIJICKTPOIUTHI.
KaTnonsl, annoHel. MexaHu3Mm AuccouMaluvy BELIECTB C PA3JWYHBIMU BHUIAAMHU
xuMudeckoit csizu. CteneHs auccouranuu. CHUIbHbBIE U CIA0bIE SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y cinoBusi MPOTEKaHUS peakuii HOHHOTO OOMEHa,
IOJIHBIE M COKpAIIEHHBIE HOHHBIE YypaBHEHMS peakuuil. CBOWCTBAa KHCIHOT,
OCHOBAHUM U COJIEH B CBETE MPEACTABICHUMN 00 3JIEKTPOJUTUUECKON TUCCOLNAIUU.
KauecTBeHHbIEe peakuu Ha HOHBL. [IOHATHE O TUIpPOIN3E CONEH.

Xumuueckuii IKCnepumenn.

O3HAKOMJIEHUE C MOJEISIMU KPHUCTAUIMYECKUX PEMIETOK HEOPTraHUYECKUX
BELIECTB — METAJUIOB M HEMETAUIOB (Tpadura M anmasza), CIOKHBIX BELIECTB
(XJopuaa HaTpus), UCCIENOBAaHUE 3aBUCHMOCTH CKOPOCTH XUMHUYECKON PEaKIUU OT
BO3JCHCTBUS  pa3iMUYHBIX  (PAKTOPOB, HCCIEJOBAaHHE  AIIEKTPOIPOBOJIHOCTU
PacTBOPOB BEUIECTB, MpoIiecca JUCCOLMAIIMH KUCIIOT, IIeJIoUel u cosei (BO3MOKHO
UCIIOJIb30BAaHUE BHUJIEO MATEPHUANIOB), MPOBEICHHUE OIBITOB, HWILTIOCTPUPYIOIIHUX
NpU3HAKU MPOTEKaHUS peaKuuii HMOHHOTO oOMeHa (oOpa3oBaHME Ocajaka,
BbIJIEJICHHE Ta3a, oOpa3oBaHHE BOJIbI), OIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PpEaKIUi (FOpeHue, pPeaKkluu pas3ioKeHUs,
COCIMHEHMsI), pAaClO3HABAHUE  HEOPraHWYECKHX  BEIIECTB C  MOMOIIbIO
KAUYECTBEHHBIX PEAKLIUM HA MOHBI, PEIIEHUE DKCIIEPUMEHTAJIBHBIX 3a/1a4.

HemeTtasibl 1 UX COeAMHEHUS

OOmas xapakTtepucTuka rajoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (QU3NYECKHe CBOWCTBA MPOCTHIX
BELIECTB — FAJIOT€HOB. XMMUYECKHE CBOMCTBA HA MPUMEpE XJopa (B3auMOJEHCTBUE
C MeTaJulaMM, HEeMeTaJUlaMH, Lenoyamu). Xiaopooaopod. ConsHas KHUCIOTa,
XMMHUYECKUE CBOMCTBA, IIOJy4YeHUE, MNpUMEHeHue. JlelicTBue xiopa H
XJIOPOBOZOPOJA HA OPTaHU3M YeI0oBeKa. BaxxHenre XJI0puabl U UX HAXOXKICHUE B
IIPUPOJE.

OOmas xapakrepuctuka 3meMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEeHU OKucieHus. CTpoeHue W (pU3MyecKue CBOMCTBA
IPOCTBIX BELIECTB — KUCIOPOa U Cepbl. AJIJIOTPONHbBIE MOAUDUKAIIMKN KUCIOPOIa
U cepbl. Xumudeckue cBoiicTBa ceprl. CepoBomoOpoJ, cTpoeHHe, GU3HUYECKUE U
XUMHAYECKHE CBOMCTBA. OKCUABI CEpbl KAK NMPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
CepHas kuciorta, pu3nueckue 1 XUMHUIECKUE CBOMCTBA (00IMe KaK MpeICTaBUTENs
KJacca KHUCIOT M crnernuduueckue). XUMHUUECKUE PEaKlUU, Jie)Kallue B OCHOBE
MPOMBIIINICHHOTO CIoco0a MOJy4YeHuss CepHOW KuciaoThl. [IpuMeHeHue cepHOU
KUCHOTHl. CONMU CEepHOM KHUCIOTHI, KAayeCTBEHHAs peakius Ha CyJb(aT-HOH.
Haxoxnenue ceppl m €€ coeaMHEHHWH B MNpUpoAE. XUMHUYECKOE 3arps3HEHHE
OKpY’Karolllel Cpelbl COECOUHEHUAMH Cepbl (KHCIOTHBIE IOKIW, 3arpsA3HEHUE
BO3/lyXa U BOJOEMOB), CITOCOOBI €T0 MPEIOTBPAIICHHUS.



OObmas xapakrepuctuka 31eMeHTOB VA-rpymnmbel. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTETICHU OKHCICHHs. A30T, PACIpPOCTPAHEHHE B MPHUPOJIE,
dbusnueckue U XuMHUeckue cBoiicTBa. KpyroBopor azora B npupojie. AMMHUaK, ero
bu3nYecKre 1 XUMUICECKHAE CBOMCTBA, MOJydeHHe U puMeHeHue. Conu aMMOHUS,
X QU3NYECKUE U XMMUYCCKHIE CBOWCTBA, MpUMEHEeHHE. KauecTBeHHas peakmus Ha
WOHBI aMMOHHS. A30THAsl KHCJIOTa, €€ TOJydeHHe, (QU3MYECKUE U XUMHUYECCKUE
cBOMcTBa (00mME Kak TMPEACTABUTENsl Kiacca KUCIOT W CHEelUupUYECKHe).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHHUSI B KAYECTBE MUHEPATIbHBIX YI0OpEHUI.
XUMHUYECKOE 3arps3HEHUE OKPYIKAIOIIECH CPelbl COETMHCHUSIMH a30Ta (KUCIOTHBIC
JOKIM, 3arps3HEHUE BO31yXa, MOYBBHI W BOAoEMOB). dDocdop, amIoTpomHbIe
moaudukanuu docdopa, Guznyeckue u xummuueckue cporicrea. Oxcun pocdopa
(V) u dochopHast kuciora, PU3NYECKUE U XUMHUYECKHE CBOKMCTBA, IMOJydYEHUE.
Hcnonp3oBanue (hochaTroB B KauecTBE MUHEPATLHBIX YA0OPEHUH.

OOmas xapakrepuctuka 3meMeHToB |VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEePHBIC CTETICHN OKUCIICHUS. Y TIIEPOI, ATTIOTPOTTHBIC MO (DHUKAITNH,
pacmpocTpaHeHue B MPUPOJE, PU3NUECKHEe U XUMUYECKUE CBOWMCTBA. AJICOpOIIHS.
Kpyrosopor yriepona B mnpupoae. Okcuibl yriepoaa, uUx (U3MYECKUe u
XUMUYECKAE CBOWCTBA, [EHCTBHE HA JKUBBIC OPTraHU3MBI, IIOJIyYeHHUE U
pUMEHEHHEe. DKOJIOTHYSCKUEe MPoOJIeMbl, CBI3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIIOTE3a TJI00ANBHOTO IOTCINICHHS KIMMaTa, MapHUKOBBIM A dekT. YronapHas
KUCIIOTa U €€ COoNM, UX (PU3MYecKue M XUMUYECKHE CBOMCTBA, TOJYyYECHHE U
npumeHeHue. KadectBeHHass peakiusi Ha KapOoHaT-woHbl. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEIUITUHE, TIPOMBIIIJIEHHOCTH M CEITbCKOM XO03SHCTBE.

[TepBoHAYANBEHEIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBAX KAK O COCTUHEHUSIX
yriepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTaHOJI, TJIMIEPUH, YKCYCHAs KUCIIOTA).
[IpupoaHble HMCTOYHUKK YTIIEBOJAOPOAOB (Yyrojib, NPUPOAHBIA Ta3, HEDTh),
MPOAYKTBI UX TMepepaboTku (OCH3WH), UX POJb B OBITY U IPOMBIIIJIEHHOCTH.
[ToHsITHE O OMOJIOTMYECKN BaKHBIX BEIECTBAX: KHpaX, Oelkax, yriieBojgax — U X
poii B OJKM3HM UEJOBEKa. MarepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHWYECKUX COCTMHECHUH.

KpeMuuii, ero Qusnueckue ¢ XHUMHUYECKHE CBOICTBA, IOJyYCHHE W
npumeHeHue. CoennHeHNs KpeMHHM B pupoie. O01mue npencTaBieHus 00 OKCHIe
kpemaust (IV) u kpemaueBoit kucinore. CHIMKATHI, UX UCMIOJb30BaHUE B OBITY, B
IIPOMBITIUICHHOCTH. BakHelmue cTpouTenbHbIE MaTepuaibl: KepaMHKa, CTEKIIO,
IIEMEeHT, OeToH, kene300eToH. IlpoGiembl 06€30macHOrO  MCIIOIL30BAHUS
CTPOUTEIBHBIX MATEPHAIIOB B MOBCETHEBHOMN KU3HU.

Xumuueckuii IKCnepumMeHm:

M3yueHHE 00pa3l0B HEOPraHMYECKUX BEUIECTB, CBOMCTB COJSIHOM KUCIIOTHI,
MIPOBE/ICHUE KAaYeCTBEHHBIX PEAKIIMN Ha XJIOPUJI-MOHBI U HAOIIIOJICHHUE MPU3HAKOB



UX TPOTEKAHMS, OMBITHI, OTpaXaromme (PU3NUEeCKHe U XUMHYECKHE CBONCTBA
TaJIOT€HOB M HX COEIMHEHHMH (BO3MOXXHO HCIIOJIb30BAHHE BUIEOMATEPUAJIOB),
03HaKOMJIEHHE ¢ 00pa3liaMy XJIOPHUIOB (TaJIOr€HUA0B), O3HAKOMJIEHHE ¢ 00pa3aMu
ceppl M €€ COEQUHEHUSMHU (BO3MOKHO MCIOJb30BaHUE BHJIEOMATEPHAIIOB),
Ha0JII0IeHNEe Tpolecca 00yrIMBaHus caxapa MoJl JeHCTBUEM KOHUEHTPUPOBAHHON
CEpPHOI KUCIIOThI, U3yUCHUE XUMUYECKUX CBOMCTB pa30aBICHHON CEPHOU KUCIIOTHI,
IPOBEJCHNE KaYeCTBEHHON peakliy Ha CyJb(haT-uOH U HaOII0eHIe TpU3HaKa eé
IpPOTEKaHUs, O3HAKOMJIEHUE ¢ (DU3UYECKMMHU CBOWCTBaMH a3oTa, ¢ochopa U Hux
COEIMHEHHI (BO3MOYXHO HCIIOIBb30BaHUE BUJIEOMATEPHATIOB), 00pa3aMu a30THBIX
U pochopHbIX yA0OpeHui, nmoiayyeHue, coOupaHue, paclo3HaBaHUE U H3ydeHUeE
CBOMCTB aMMHaKa, IPOBEJACHUE KAYECTBEHHBIX pEaKUMd HAa HOH aMMOHHUS U
docdar-uoH M U3ydyeHHE TMPU3HAKOB HX MPOTEKaHUs, B3aUMOJCHCTBHUE
KOHIEHTPUPOBAHHONW Aa30THOW KHUCJIOTHI C MeAbl0 (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHUATIOB), HM3yUYEHHE MOJIEJEH KpPUCTAUIMYECKUX pEelETOK anmasa,
rpadura, QysuiepeHa, 03HAKOMIIEHHE C IPOLIECCOM aJCcOpOLMU PACTBOPEHHBIX
BEILIECTB AKTHUBUPOBAHHBIM YIVIEM M YCTPOWCTBOM NIPOTHBOra3a, IOJyYEHUE,
coOupaHue, paclio3HaBaHUE M M3YUYEHUE CBOMCTB YTJIEKHCIIOTO rasa, MpoBeJIEHUE
KaueCTBEHHbIX PEaKLMil Ha KapOOHAT U CUJIMKAT-UOHbI U U3YYEHHE MPU3HAKOB MX
IPOTEKaHUs, O3HAKOMJIEHWE C TMPOAYKIMEH CHIMKATHONM MPOMBIIUIEHHOCTH,
pelIeHNe 3KCIEPUMEHTANBHBIX 3a1ad N0 TeMe «BakHellume HeMeTalbl U X
COEMHEHUSI.

MeTtanibl 1 MX COeIMHEHUS

OO1as xapakTepUCTHKAa XUMHUUYECKUX 3JIEMEHTOB — METANIOB HA OCHOBAHUHU
ux nonoxeHus B Ilepumoamueckor cucreme XuMUYecKux daeMmeHtoB JI. WM.
MenpneneeBa u ctpoeHus atoMoB. CTpoeHHe MeTayuioB. MeTtammdeckas CBsA3b U
METAJUINYECKasl ~ KPUCTAUIMYECKAs]  PEIETKA.  DJNEKTPOXMMHUYECKHH  psX
HanpspKeHU MeTaiuioB. OU3nyeckue U XMMUYECKHUEe CBOWcTBa MeTaiioB. Ooiue
CHocoObl ModyyeHuss MeTawioB. lIoHATHE O KOpPpO3UM METaIOB, OCHOBHBIE
CIIOCOOBI 3aIUTHI UX OT KOppo3uu. CriaBsl (CTallb, YyT'yH, JIOPATIOMUHUNA, OpOH3a)
U X IPUMEHEHHUE B ObITY U IPOMBILUIEHHOCTH.

[{eouHbple MeTAIBL: NOJIOKEHHE B [lepronuecKkoil cuCTEME XUMUYECKUX
anemeHToB . 1. MenpaeneeBa, CTpoO€HHE MX aTOMOB, HAXOXICHUE B IPUPOJE.
®duznyeckue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U
TUAPOKCHIBI HAaTpus W Kanusa. [IpuMeHeHue WIeNOYHBIX METANIOB M HX
COCIMHEHUN.

[[eroyHO3€MENbHBIE METAJUIBI MAarHMil M KaJblMW: IIOJIOKEHHE B
Ileproanueckon cucteMe XuMu4eckux 3iaeMeHToB 1. 1. MenaeneeBa, cTpoeHue ux
aTOMOB, HaXOXJAEHUE B pUpoje. Pu3nueckue U XMMUYECKUE CBOMCTBA MAarHus U



Kalblusl. Baxueiiie coeAMHEHUs KaJbIUs (OKCU, TUAPOKCU/, cOn). KECTKOCTH
BOJIbI U CITIOCOOBI €€ YCTpaHESHHUSI.

AJfoMUHUN: TIoJ1I0)keHue B [lepuoinueckoi cucTeMe XMMUYECKUX 3JIEMEHTOB
. W. MenneneeBa, CTpOCHHUE aroma, HaxOXIeHHUE B Ipupone. Dusndeckue u
XUMUYECKHE CBOWMCTBA aTOMUHUSA. AMQPOTEpHBIC CBOMCTBA OKCHIA U THIPOKCU]IA
ATTFOMHUHUSL.

Keneso: monoxenue B [leppuoanyeckor cUCTeME XUMHUYECKUX AJIEMEHTOB /1.
. MenaeneeBa, CTpOCHHME aToOMa, HAaXOXJE€HUE B mpupoae. Pu3nuyeckue Hu
XUMUUYECKHEe CBOMCTBA kene3a. OKCUIbI, TUIPOKCUIBI U cosn kenesa (1) u xenesa
(1), mx cocraB, CBOWCTBA M TIOJTyYCHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJICHHE ¢ oOpaslaMd METAUIOB M CIUIaBOB, HX (PU3HYCCKUMH
CBOWMCTBAMHU, U3YUYEHHE  PE3YJbTaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
UCIIOJb30BaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHJIA
Kb W HATpus C BOJOM (BO3MOKHO HCIOJIb30BaHUE BHJICOMATEPHUAIIOB),
VICCIIEIOBAaHUE CBOMCTB XECTKOM BOJIBI, IIPOLECCA TOPEHHUS XKele3a B KUCIOPOJIEe
(BO3MOXKHO  HCMOJIb30BAHUE  BUJIEOMATEPUATIOB), TMPU3HAKOB  MPOTCKAHUS
Ka4eCTBCHHBIX PEAKIIMI HAa MOHBI: MarHUs, KaJIbIIUs, aTFOMUHUS, TMHKA, sxene3a (11)
u xenesa (), menu (Il), HaOmoneHne W omnucaHue MPOIECCOB OKpAIIMBAHUS
IJJaMEHH MOHAMM HATpUs, Kajdusid W Kajdblusi (BO3MOXXHO HCHOJIb30BaHUE
BHJICOMATEPHUAJIOB), HCCIIeI0BaHNE aM()OTEPHBIX CBOMCTB TUAPOKCH/ 1A ATFOMUHHS U
TUPOKCHIA LIMHKA, PELICHUE SKCIIEPUMEHTAIbHBIX 3a/a4d 1o Teme «BaxHeimue
METAJUIBI U KX COCTUHECHUS.

XuMHuS M OKPYXKAOLIAA cpeaa

BemectBa m Marepuanbl B IMOBCEIHEBHOW JXW3HM 4YeJIoBeKa. bezomacHoe
WCIIOJIb30BaHUE BEIIECTB M XMMHUYECKUX peakiuii B ObITy. IlepBas momoinp mnpu
XUMHUYECKHX OKOrax U OTPaBIICHUSX.

XUMHUYECKOE 3arpsi3HEHHE OKpYXKarollehd cpeinl (MpeaenabHasi JI0MmyCcTUuMas
KOHIIEHTpaius BeiecTs, nainee — [1/JIK). Poias Xxumuu B pemieHun 3K0JIOrM4ecKux
mpooIeM.

Xumuueckuii Ikcnepumenm:

n3yueHue oOpaslloB MaTepuajioB (CTEKJIO, CIUIABbI METAJJIOB, MOJMMEPHBIC
MaTepHaibl).

Mesxcnpeomemmnnie ceasu

Peanuzanusi MeXNpeIMETHBIX CBS3€M MpU H3YUYCHUH XUMHH B 9 Kiacce
OCYIIIECTBIISIETCS 4epe3 HCIOJb30BaHWE KaK OOIIMX eCTeCTBEHHO-HAYyYHBIX
MOHSATUM, TaK W MOHATHUH, SIBISIONINXCS CUCTEMHBIMU ISl OTACIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O [IUKJIA.



OOmue ecTeCTBEHHO-HAYYHBIC TOHATHS: HAYYHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHHTE3, KIacCU(PUKALMs, TEePUOJANYHOCTh, HAOII0ICHUE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJIe]b, SBJICHHUE, IMAPHUKOBBIN
3 dekT, TEXHOTIOTHSI, MaTEPHAIIBI.

®dwusnka: MaTepus, aTOM, dJICKTPOH, POTOH, HEUTPOH, HOH, HYKJIU/I, U30TOIIHI,
pPaOaKTUBHOCTb, MOJIEKYJIa, IICKTPUUCCKHH 3aps, MIPOBOTHUKH,
MOJIYIPOBOJTHUKH,  JUAJICKTPUKHU, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHUE BEUIECTBA, ra3, pacCTBOP, PACTBOPUMOCTh, KpUCTATIINYECKAas
peméTka, CIUIaBbl, (PU3NYECKHE BEIWYUHBI, €AUHUIIBI W3MEPECHHS, KOCMHUECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE311b1, COJHIIE.

buonorus: dortocunres, npixanue, Omocdepa, IKOCUCTEMA, MHHEPATHHBIC
yA0OpEeHHS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE MOPO/IbI, MOJIE3HbIE
WCKOIIaeMbI€, TOTIJIMBO, BOJIHBIC PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110
XUMHHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE pE3yJbTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOTO OOIIETo
0o0pa3oBaHMs JOCTUTAIOTCS B XO0J€ OOy4YeHUS XUMHH B €JUHCTBE Y4eOHOU u
BOCIIUTATEJIBHOUN JEATEIBHOCTH B COOTBETCTBUU C TPAJAULHOHHBIMA POCCUHCKUMU
COIIMOKYJIbTYPHBIMH UM JyXOBHO-HPAaBCTBEHHBIMU IICHHOCTSIMH, TMPUHSITHIMU B
oOmiecTBe mMpaBUjaMH M HOpPMamMH TIOBEIEHUS U CIOCOOCTBYIOT MpolieccaM
CaMOTIO3HAHUS, CAMOPA3BUTHS U COIHAIIU3AIUN O0yYarOIIHXCA.

JIn4HOCTHBIE  pe3yJIbTaThl ~ OTPAXalOT  TOTOBHOCTh  OOYYaroLIUXCS
PYKOBOJICTBOBaTbCA  CHCTEMOM TO3UTHBHBIX ILIEHHOCTHBIX OpPUEHTAUUA W
pacUIMpEHUE ONBITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOTO0 BOCTIMTAHUA

LEHHOCTHOT'O OTHOILIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPHUECKOMY
U HAydyHOMY HACJEOUI0, TIOHMMAHUS 3HAYECHUS XUMHUYECKOM HAayKU B JKHU3HU
COBPEMEHHOr0 O00IEeCTBA, CIOCOOHOCTH BJIAAETh JOCTOBEPHON HMH(OpManuen o
NEPEOBbIX JOCTUXKEHUSIX U OTKPBITUAX MHUPOBOM M OTEUECTBEHHOW XUMUU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U 00IIECTBa;

2) TPaKIAHCKOT0 BOCTIMTAHMSA:

NPEACTABICHUS O COLUMAJbHBIX HOPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
NOJIE3HOM,  Yy4EOHO-MCCIEAOBATENbCKOM, TBOPYECKOM M JAPYTHX  BHAAX
NeSTeIbHOCTH, TOTOBHOCTU K pPa3HOOOpPa3HONW COBMECTHOHM JEATEIbHOCTU IpU
BBINIOJIHEHUH YYEOHBIX, TO3HABAaTEIbHBIX 3a/lay, BBINOJHEHUH XUMHUYECKHUX
IKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX IPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHHIO
¥ B3aMMOIIOMOIIM B IIpOLIecCe 3TON yueOHOM NeATeIbHOCTH, TOTOBHOCTH OLICHUBATh
CBOE MOBEJEHUWE W MOCTYNKH CBOMX TOBApUIIECH C MO3ULMH HPABCTBEHHBIX U
MIPaBOBBIX HOPM C YYETOM OCO3HAHHUSI OCIIEICTBUI OCTYNKOB;

3) IEHHOCTH HAYYHOT'O MO3HAHMS:

MHUPOBO33PEHYECKUE TPEJICTABICHUS O BEIIECTBE M XMMHUYECKOW pPEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsSI HAayKH M COCTABJISIOLIUE
OCHOBY /IS TIOHUMAaHUS CYIIHOCTH HAyYHOW KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSl MPUPOJBI, B3aUMOCBS3SIX YEIIOBEKa C
MPUPOIHOM CPENO, O POJIM XMMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

M03HABATENIbHbIE MOTHUBBI, HAIIPaBJICHHbIC HA MOJYYEHUE HOBBIX 3HAHMM MO
XUMHH, HEOOXOIuMBbIC Ui OOBSCHEHHUS HAOII0JaeMbIX MPOIECCOB U SIBJICHHM,
MO3HABATENbHON, WH(DOPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYphl, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIbHOM paloThl C Y4YEOHBIMM TEKCTaMH, CIPaBOYHOMU



JUTEPATYPON, JIOCTYNHBIMA TEXHUYECKHMMH CpEACTBAaMU HMH(POPMALMOHHBIX
TEXHOJIOTUH;

UHTEpEC K OOYyYEHHMIO M TO3HAHUIO, JI0003HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTH K  CaMOOOpa30BaHUIO, MPOEKTHOM W  HUCCIEN0BATEIbCKOU
NEeATENbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIEHHOCTH M YPOBHS OOy4YeHHUS B
JlaabHEHIIeM;

4) hhopMHUPOBAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHHME IIEHHOCTU JKW3HU, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY
3JI0pOBbIO, YCTAaHOBKHM Ha 370pOBbI 00pa3 *XU3HHU, OCO3HAHUE MOCIEJICTBUN U
HENPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aIKOT 0, HAPKOTUKOB, KypEHUs),
HEOOXOJMMOCTH COOMIOJICHUs] TMpaBuia 0O€30MacHOCTH TIpu  OOpalieHuu ¢
XUMUYECKMMHU BEIIECTBAMU B OBITY U pPEaTbHOU KU3HH;

5) Tpy10BOT0 BOCIIUTAHUSI:

MHTEPEC K MPAKTUUYECKOMY M3yUYEeHUIO Tpodeccuil U Tpyia pa3inyHOro poja,
YBaXEHUE K TPYAY U PE3yJIbTaTaM TPYIOBOM IE€ATEIbHOCTH, B TOM YUCIIE HA OCHOBE
OPUMEHEHUsT  NPEIMETHBIX 3HAaHWM 1O  XUMHHM, OCO3HAHHBIM  BBIOOP
WHIUBUYAIbHON TPAeKTOPUU MPOAOIIKEHUS 00pa3oBaHus C YUYETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, O0IIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEMHON NpohecCUOHATBHOM AESTENbHOCTA U Pa3BUTH HEOOXOAUMBIX YMEHUM,
TOTOBHOCTH aIalITUPOBATHCA B MPO(ecCHoHaANBbHOM cpee;

6) 3K0JIOrNYecKOro BOCTIMTAHUS

HKOJIOTHYECKH 11eJ1eCO00pa3HOe OTHOIICHHE K TPUPOIE KaK HCTOUYHUKY JKU3HU
Ha 3emile, OCHOBE €€ CyIIECTBOBaHMUS, NOHUMAaHUE UEHHOCTH 3J0POBOIO U
Oe3omacHOro o0Opasza KH3HU, OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY
¢u3nYecKoOMy M TCHUXHYECKOMY 3/I0pOBbIO, OCO3HAHUE IEHHOCTU COOJIOJCHUS
paBuJl 0€30MaCHOTO MOBEIEHUS MpU padOTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYyalHsIX,
YIPOXKAOIIKX 30POBBIO U )KU3HU JIFOAEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJIy4aeMble MPU U3YYEHUH XUMHH, IS
penieHus 3a1a4, CBA3aHHbBIX C OKPYKAIOLEH IPUPOIHON CPENOU, AJIsl ITOBBIIIEHHUS
YPOBHSL  3KOJOTHYECKOW  KYyJbTYpbl, OCO3HaHUS TJOOAJIbHOIO  XapakTepa
HKOJIOTHYECKUX MPOoOJeM M MyTel MX pelIeHUss MOCPEJCTBOM METOJ0B XHWMUH,
9KOJOTMYECKOTO MBIIUICHUS, YMEHHSI PYKOBOJCTBOBAaTHCA UM B MO3HABATEIbHOM,
KOMMYHUKAaTUBHOMN U COLIUAIIBHOU MPAKTHUKE.

METANIPEIMETHBIE PE3YJIbTATBI

B cocraBe MeranpeIMETHBIX pe3yJbTaTOB BBLACISAIOT 3HAYUMBIE IS
dbopMHpOBaHKS MUPOBO33pEHHUS 00IIIEHAYYHbIE TTOHSTHS (3aKOH, TEOPHsl, IPUHITHII,
runoresa, (Qakr, CUCTEeMa, NPOLECcC, OHKCIEPUMEHT U JApPYyroe.), KOTOpbIe
UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMeTax U MO3BOJIAIOT Ha
OCHOBE 3HaHUI M3 3THUX MpeAMETOB (OPMUPOBATH IMPEACTABICHUE O IETOCTHOMN



HAyYHOW KapTUHE MHpA, M YHUBEpPCaJIbHbIC YUeOHbIE NeWCTBUS (I03HABATEIIbHbIC,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOphIE oOecreunBaioT (OpMHUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHHMIO M OCYILIECTBICHUIO Y4EOHOMU
NEeATEeIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE TeiiCTBUSA

ba3zoBble 1ornyeckue aAefcTBuU:

YMEHHUSI HCIOJb30BaTh MNPHUEMBI JIOTMYECKOTO MBIIIJIEHUS MPU OCBOCHUU
3HaHWI: PacKpbIBaTh CMBICT XMMHUYECKUX TMOHSTHH (BBIIETSATH UX XapaKTEpHbIC
MpPU3HAKU, yCTaHABJIMUBATh B3aUMOCBSI3b C JPYTUMU TOHSTHUSIMH), HUCIOJIb30BATh
MOHATHS 711 OOBSICHEHUS OTJEIBHBIX (PAKTOB M SBJICHUM, BEIOMPATh OCHOBAHMS U
KPUTEPHUH ISl KIACCU(PUKAIMM XUMHUYECKUX BEIIECTB M XUMHUYECKHX DPEaKIUH,
yCTaHaBJIMBATh MPUUUHHO-CIEJACTBEHHBIE CBS3M MEXKIAY OOBEKTAMU H3yUYCHUS,
CTPOUTH JIOTUUECKHE pACCyX ACHUS (MHIYKTUBHBIC, AENYKTUBHBIC, 110 aHAJIOTUH),
JieaTh BBIBOJIBI U 3aKIIOUYCHUS;

YMEHHUE TMPUMEHSATh B IMIPOIECCe MO3HAHUS MOHATUA (TpPEeAMETHBIE U
METaINpeIMETHbIE), CAMBOJIMYECKHE (3HAKOBBIE) MOJIENN, UCIIOJIb3YEMBIE B XUMUH,
peo0pa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMUHU MOJIEJIbHBIE TTPEICTABICHUS —
XUMHUYECKUU 3HAK (CHUMBOJ JJIEMEHTa), XuUMHU4eckas (opMyna U ypaBHEHHUE
XUMHUYECKON peakinu — MpU PelIeHUH yueOHO-TI0O3HABATEIbHBIX 3ajlay, C y4ETOM
ATUX MOJIEIBHBIX MPEJCTABICHUN BBISABIATH U XapaKTepU30BaTh CYIIIECTBEHHBIC
MPU3HAKH W3Y4YaeMbIX O0BEKTOB — XUMHUYECKUX BEIIECTB U XMMHUYECKUX PEaKIni,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJICJACTBEHHBIE CBA3M U
MPOTUBOPEUHS B U3yUaeMbIX MPOIECCAX U SBICHUSIX.

Ba3oBble ucciaenoBarebcKe 1eMCTBUS:

YMEHHUE HCIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KA4€CTBE HHCTPYMEHTA
MO3HAHUSA, a TAKXKE B Ka4€CTBE OCHOBBI JUIsl JOPMUPOBAHUS THIIOTE3HI IO MPOBEPKE
PaBUJILHOCTH BBICKA3bIBAEMBIX CYKICHHUI;

NpUOOpPETEHUE OMbITa M0 TUIAHUPOBAHUIO, OPraHU3aIllMd U TPOBEACHUIO
YYEHHMUYECKMX JKCIIEPUMEHTOB, YMEHHE HaOMoJaTh 3a XOJOM IIpoliecca,
CaMOCTOSATENILHO MPOTHO3UPOBATH €0 PE3yibTar, GOpMyIUpOBaTh 000OIICHHS U
BBIBOJIBI TI0 PE3yJibTaTaM MPOBEAEHHOIO OMbITA, UCCIEIOBAHUS, COCTABISATh OTUET
0 MpOJieJIaHHOM padoTe.

Pabora ¢ uHpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATHP W WHTEPIPETUPOBATH HH(HOPMAIIHIO
Pa3IUYHBIX BUJIOB U (HOPM MPECTABICHUS, MOJIYyIaeMyI0 U3 Pa3HBIX UCTOYHUKOB
(HayyHO-TIOMYyJIIpHAs JUTeparypa XUMHUYECKOTO COJAEp)KaHUs, CIPaBOYHbIE
nocobusi, pecypcbl MHTepHeTa), KpUTUUECKH OIICHUBATh NPOTHUBOPECUUBYIO U
HEJIOCTOBEPHYIO HH(POPMAIIHIO;



YMEHUE NPUMEHATh Pa3Iu4yHble METOAbl U 3alpOChl MPU MOUCKE U OTOOpE
uH(OpPMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX I BBITIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3aJa4 ONpPENeIEHHOTO TUIIA, TPUOOPETEHUE ONBITA B
00JaCTH  MCHOJIb30BaHUSI  MH(GOPMAILIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIAJICHUE KYJbTYypOH aKTUBHOTO UCIOJIb30BAHUS PA3IMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSTEIILHO BBIOMPATh ONTUMAILHYIO (JOPMY MpeCTaBICHUS HHGOPMAINH U
WUIIOCTPUPOBATh pEUIAEMbIE 3a/1aud  HECIIOKHBIMU CXEMaMH, JAuarpaMmaMu,
apyrumu popmamu rpadKu U UX KOMOHWHALMAMU;

YyMEHUE UCIOJIb30BaTh M aHAJIM3UpOBaTh B IIpoliecce Y4YEOHOW U
UCCIIEZIOBATEIBCKOM NIEATEIHbHOCTH MH(YOPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOI'0 XO3SAKMCTBA M TPAHCIIOPTA HAa COCTOSHUE OKPYXKAIOUIECH MPUPOIHOU
cpensl.

KoMMyHUKAaTHBHBIEC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:

YMEHUSI 3a]1aBaTh BOMPOCHI (B XO€ uanora u (Wim) JUCKYyCCUH) MO CYIIECTBY
oOcyxmaeMoil  Tembl, (POPMYIUPOBATH CBOM MPEIJIOKEHUS OTHOCHUTEIHHO
BBITIOJTHEHUS MPEIJIOKEHHOM 3a/1a4u;

YMEHHSI  MPEACTABIATh  IOJYYEHHbIE  PE3yJibTaTbl  MO3HABATEIbHOMU
NEeSATENbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTax; JejlaTh MpPe3eHTALUI0
pE3yNbTATOB BBIMOJHEHUS XUMHUYECKOr0 JKCIEpUMEHTa (J1a00paTOPHOTO OINBITA,
1abopaTopHOI pabOTHI IO UCCIIEOBAHUIO CBOMCTB BEIECTB, YIEOHOTO MTPOCKTA);

yMEHHsI Yy4eOHOTO COTPYAHHYECTBA CO CBEPCTHHUKAMH B COBMECTHOM
MO3HABATEJIbHOM W  MCCIENOBATENbCKOW  JICSITENBHOCTH  IPU  PEUICHUHU
BO3HMKAIOIIMX NpPOOJEeM Ha OCHOBE Yyu€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3unuil (00cyxaeHus, oOMEeH MHEHHSIMH, «MO3TOBbI€ IITYPMbD», KOOPAUHALIUSA
COBMECTHBIX JCHCTBUM, OIPENECICHHE KPUTEpUEB 10 OLEHKE KadyecTBa
BBIINIOJIHEHHOM pabOThI U JpyTHe).

PeryisiTuBHBIE YHHBepcaJbHbIe Y4eOHbIe NeCTBUSA:

YMEHHE CaMOCTOSITEJIbHO ONPEACIATh LEIU JEATEIIbHOCTH, IUIAHUPOBATh,
OCYLUECTBJIATh, KOHTPOJIMPOBATh M MPU HEOOXOJIMMOCTH KOPPEKTHPOBATH CBOKO
NeSITENHHOCTD, BRIOMPATh Hanbosee d(pPeKkTuBHBIC CITOCOOBI pelieHUsI Y9eOHbIX U
MIO3HABATEIBHBIX 33/1a4, CaMOCTOATENIBHO COCTABJIATh WIH KOPPEKTUPOBATH
IPEIJIOKEHHBIM QJITOPUTM JEHUCTBUM IIPU BBINOJHEHUU 3aJaHUN C YYETOM
NOJIyYEHHs] HOBBIX 3HAHUM 00 M3y4yaeMbIX OOBEKTaX — BEUIECTBAX U PEaKUHUsX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOTO pe3yJbTaTa 3asBICHHOW L€, YMEHUE
UCII0JIb30BaTh U AaHAJIU3UPOBATh KOHTEKCTHI, IPEJiaraéMbl€ B YCIOBUU 3aJaHUMN.

IHNPEIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMETHBIX PE3yJNbTATOB IO OCBOCHHUIO 00s3aTEIBHOTO
COJIep)KaHusl, YCTAaHOBJIEHHOTO HaHHOW (¢eaepanbHOH pabouelt MporpamMmon,
BBIJICTISIIOT: OCBOEHHBIE OOYYalOIIMMHCS HAay4HbIE 3HAHUS, YMEHUS U CIOCOOBI



neicTBUl, crenupuUeckue Ui TPEAMETHOW oOmacth  «XUMHS», BUIBI
JNEATEIbHOCTH [0  MOJYYEHHID HOBOIO  3HaHWs, €ro HWHTEpIpEeTalnH,
npeo0pa3oBaHUIO U MPUMEHEHHUIO B PA3IMUHBIX YYEOHBIX U HOBBIX CUTYaIUsIX.

K xoH1y o0yuenus B 8 kjiacce npeMeTHbIe pe3yJbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUYAIOIINXCS YMEHUM:

e PpACKpBIBAaTh CMBIC] OCHOBHBIX XMMHUYECKHX MOHSATHUM: aTOM, MOJEKYIa,
XUMHYECKUN JJIEMEHT, IMPOCTOE BELIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOIHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi J10J1s1 XUMHUYECKOTO 3JIEMEHTa B COCIMHEHUU, MOJIIPHBIA O0BEM,
OKCHUJI, KHCIIOTa, OCHOBAaHHE, COJb, JJIEKTPOOTPULIATEIIBHOCTb, CTEIEHb
OKHUCJICHHS, XMMHUUYECKasl peakiusi, KiacCU(UKaIUs peaKluid: peakiuu
COCIMHEHUsA, PEAaKUUU PAa3JIOKEHUs, pPEaKUuu 3aMElICHUs, peaKuuu
oOMe€Ha, 3K30- ¥ SHJOTEPMHUUYECKHE PEAKIIMH, TEMI0BOU 3 (EKT peakium,
AJIpO aToMa, SJIEKTPOHHBIN CII0M aToMa, aTOMHasi OpOUTalIb, pauycC aToma,
XUMUYECKasl CBS3b, NOJISIPHAS W HEMOJIAPHAsl KOBAJICHTHAs! CBSI3b, HMOHHAs
CBSI3b, WMOH, KAaTHMOH, AaHWUOH, pacTBOpP, MaccoBas [IOJs BEIIECTBA
(mpolieHTHas! KOHIICHTPAIKs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKMX TOHSATUUA U
MPUMEHSITh 3TU OHSATHUS MPU OMKUCAHUY BEIIECTB U UX MPEBPAILICHUI;

e HCIONB30BAaTh XHWMHUUYECKYIO) CHUMBOJHMKY JUIsI COCTaBJICHHS (HOpMyI
BEILIECTB U YPABHEHNI XUMHUYECKUX PEAKIIMIL;

e OIpENENsATh BaJIGHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHECHUSX,
CTENECHb  OKUCIICHHS  JJIEMEHTOB B  OMHApHBIX  COCAUHEHUSIX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEAEIEHHOMY KIACcCy COEAUHEHHUM MO
dbopmynam, BHJ XUMHUYECKON CBsI3M (KOBAaJIGHTHAas W HMOHHAs) B
HEOPraHUYECKUX COEAUHEHHUSIX;

e packpeiBaTh cmbich Ilepuoguueckoro 3akona JI. WM. Mengeneesa:
JIEMOHCTPUPOBATh MOHUMAHHE NEPUOAUMYECKON 3aBUCUMOCTH CBOICTB
XUMUYECKUX 3JIEMEHTOB OT HMX MojoxkeHus B I[lepuoauueckoil cucreme,
3aKOHOB COXPAaHEHUs MacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUEHHSI, 3aKOHA ABOTrajipo;

e OINKCHIBATH W XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoit
CUCTEMbl XMMHMUYECKHUX OJJIEMEHTOB: pa3jauyaTh [OHATHUS «TJIaBHas
noarpynmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y, mansie u
OoJbIIME TEPHUOJbI, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabmune «llepuonuueckass cucteMa XuMUYeckux »diemeHToB [, U.
MeHnneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB M 3apsia Aapa, o0Iee YuCiIo AIEKTPOHOB U
pacrpeereHue Ux Mo 3JIEKTPOHHBIM CIIOSIM);

KJ1acCU(UIIMPOBATh XMMUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YKUCIy M COCTaBy Y4YacTBYIOIIMX B peaKIuu
BELIECTB, N0 TEIIOBOMY 3D PeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIHME XMMHYECKHME CBOWMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIAs OMUCAHUE TPUMEPAMU MOJIEKYISIPHBIX
YPaBHEHHI COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT UX Kau€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUUYECKUX TMpPEBpaAlllEHUN B
Pa3IUYHBIX YCIIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MaccChl BEIIECTB,
MacCOBYIO [IOJIIO XMUMHYECKOTO 3jeMeHTa 1o (opMysie COeIMHEHHUS,
MacCOBYIO JIOJIIO BEILIECTBA B paCTBOPE, TPOBOJUTH PACUETHI 10 YPABHEHHUIO
XAMHUYECKON PEaKIU;

MPUMEHSITh OCHOBHBIE OIIEPALIMK MBICIUTEIbHON AEATEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, O0O0O00IIeHHe, CHUCTeMAaTH3aluI0, KIaCCU(PUKALIUIO,
BBISIBJICHUE MPUUYUHHO--CIEJCTBEHHBIX CBSA3EU — ISl U3YyUYECHHUS] CBOMCTB
BEIIECTB U XHUMHUYECKHX PEAKIHM, €eCTeCTBEHHO-HAyUYHbIE METO/bI
MO3HAHUA — HAONIOJCHHUE, W3MEpPEHUEe, MOJCIHPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICTICHHBIN);

CJIeIOBATh MPaBUJIAM MOJIb30BAHUS XUMUUECKOU MOCYI0M 1 1a00paTOpHBIM
o0opyoBaHMEM, a Takxke IMpaBuiaM oOpalleHusi C BEUIECTBAMU B
COOTBETCTBHHM C WMHCTPYKIHSIMH TIO BBITIOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OTBITOB MO MOJYUYCHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(Bomopoda W KHUCJIOpPOAA), MPUTOTOBJIEHUIO PACTBOPOB C OMNPENEIEHHOU
MacCcOBOM J0JIEM PAacTBOPEHHOIO BEILECTBA, IUIAHUPOBATh U MPOBOIUTH
XUMUYECKUE SKCIIEPUMEHThI MO PACIO3HABAHUIO PACTBOPOB IIEIOYEH U
KHUCIIOT C TTIOMOIIBIO MHIUKATOPOB (JTakMyc, heHON(PTAICHH, METUIOPAHK

U IpyTHE).

K xoniry oOydenus B 9 kjacce npeIMeTHbBIE Pe3yJIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTh Y 00YUAIOIIUXCSI YMEHUM:

PacCKpbIBaTh CMBICI OCHOBHBIX XWUMHUYECKUX NOHATHWA: XUMHUYECKHM
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AaHWOH, IIPOCTOE BEILECTBO,
CJIOKHOE€ BEIIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTEIIEHb
OKHUCJICHHS, XUMUYECKasl peakiusi, XUMUYECKas CBA3b, TEIJIOBOU 3P deKT
peakuud, MOJb, MOJSIpHBIH ~ 00BEM,  pacTBOp,  DJIEKTPOIUTHI,
HEIJIEKTPOJIUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMUSA, PEAKIHUH HOHHOIO
oOMeHa, Karaau3atop, XHMHYECKOe paBHOBecHe, oOOpaTUMble H



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIIb, OKUCICHHE U BOCCTAHOBIICHHE, aJUIOTPOIU,
amM(pOTEPHOCTb, XUMHYECKas CBSI3b (KoBaJIeHTHas, MOHHAs,
MeTaJTHYecKas ), KpucTaIndeckas penieTka, Koppo3usi METAJIOB, CIIABHI,
CKOPOCTh XMMHUYECKOW peakiuu, MpeaeabHO JOMyCTUMasi KOHIICHTpaIus
ITJIK BemiecTBa;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHH U
MIPUMEHSTh 3TU NOHATHUSA IPU ONUCAHUU BELECTB U UX MPEBPALLICHUH;
MCIIOJIb30BaTh XHUMHUYECKYIO CHMBOJIMKY JJIsi COCTaBjieHUus Gopmyl
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

ONPENEIATh BaJIECHTHOCTh U CTENEHb OKUCJIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIacCy CO€IWHEHUU 1o (opmyiaM, BHUA XHUMHYECKOU
CBs3U (KOBaJICHTHAs, WOHHAs, METaUIMYecKas) B HEOPTraHUYECKUX
COCIMHCHHUSX, 3apsii MOHA MO0 XUMUYECKON (GopMyIie, XapaKTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, THUIl KPUCTATIMYECKOU
PEETKN KOHKPETHOTO BEUIECTBA;

packpbiBaTh cMmbIci [lepuomnueckoro 3akoHa J[. WM. MennpeneeBa wu
JIEMOHCTPUPOBATh €ro IOHUMAaHUE: OIUCHIBaTh W XapaKTepHU30BaTh
tabmmunyio (opmy [lepruoamdeckoil CUCTEMBl XMUMHYECKHX DSJIEMEHTOB:
paznuyaTh MOHATUSA «rjaBHasg noarpynma (A-rpynma)» U «mobodyHas
noarpynna (b-rpynma)», manbie u OoJbIIME TMEPUOABI, COOTHOCUTH
0003Ha4YEeHUs1, KOTOPbIE UMEIOTCS B IEPUOANYECKOM TabJIUIIE, C YUCTOBBIMU
XapaKTePUCTUKAMU CTPOCHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsn  siApa, OOIIee 4YHUCIO DJIEKTPOHOB M paclpelielieHne HuX II0
AIICKTPOHHBIM CIIOSIM), OOBSACHATH OOIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB A3JIEMEHTOB M HUX COCIMHEHUW B Mpejenax MalbIX NMEepPUOJO0B U
[JIABHBIX MOJTPYII C Y4ETOM CTPOCHUS UX aTOMOB;

KJIacCU(DUIMPOBATh XUMHUUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHUE BEIICCTBA,
XUMUYECKUE peakuuu (M0 YUCIy M COCTaBy YYaCTBYIOLIMX B PEaKIUU
BEIIECTB, MO TEIJIOBOMY 3P (HEKTy, 0 U3MEHEHUIO CTENEHEH OKUCICHUS
XUMHYECKHX DJIEMEHTOB);

XapakTepru30BaTh (OMUCHIBATh) OOIME W CHeHU(UUECKUEe XUMHUYECKHUE
CBOMCTBa MPOCTBHIX U CJOXHBIX BEIECTB, MOATBEPXKAAsl OIMKHCAHUE
pUMEpaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHMX
XUMUYECKUX PEAKIIN;

COCTaBJSATb YPAaBHEHUS DJIEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEH U COJIEH, ITOJTHBIE U COKPAIIEHHBIE YPABHEHNS PEAKIIMM NOHHOTO



oOMEHa, ypaBHEHHUS pEaKIui, MOATBEPKIAIONNX CYIIECTBOBAHUE
TeHETHYECKOM CBSI3U MEXKy BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHMTEIIbHO-BOCCTAHOBUTENIBHBIX —pPEaAKIUN
MOCPEJICTBOM COCTABJICHHS DJICKTPOHHOTO OajlaHCca ATUX PEaKIIHA;
MPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBUCUMOCTH OT HMX CTPOCHWS,
BO3MOXXHOCTH TIPOTCKAHUS XWMHUYECKHX TPEBPANICHUN B Pa3TUIHBIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAcChl BEIIECTB,
MAacCOBYIO JIOJIFO XHUMHYECKOTO »JJeMeHTa 1o (opMyJie COCIMHCHMS,
MacCCOBYIO JIOJTEO BEIIIECTBA B PACTBOPE, TPOBOIUTH PACUETHI 0 YPABHEHUIO
XUMUYECKOU pEaKInu;

COOJII0IaTh TIPABUIIA MOJIH30BAHUS XUMUYECKOM MOCY0M 1 1a00paTOPHBIM
o0opyoBaHMEM, a Tak)Ke IMpaBuja oOpalleHusi C BEUIECTBAMU B
COOTBETCTBHM C MHCTPYKIHMSIMH TIO BBITIOJHEHUIO JTAOOPAaTOPHBIX
XUMHUYECKUX OMBITOB 10 TIOJYYCHHUIO U COOUPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMHaKa M yTIIeKUCIIoro ras3a);

MPOBOJIUTH PEAKIUH, MOATBEPKIAI0IINE KaYeCTBEHHbBIN COCTAB Pa3INUYHbIX
BEII[ECTB: PACIO3HABATh OMBITHBIM IyTEM XJIOpHI-, OpOMUA-, WOAWI-,
kapOoHat-, docdar-, cunmkar-, cyiabdar-, THUIPOKCHUI-UOHBI, KATHOHBI
aMMOHHSI ¥ HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIONINE B BOJIHBIX
pacTBOpax HEOPraHUYECKUX BEIICCTB;

MPUMEHSATH OCHOBHBIE ONEPALIMU MBICIIUTENLHOMN 1€ITEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHUE, 0000IIeHNEe, CUCTEMATU3aIINIO, BBISIBIICHUE PUYUHHO-
CJICICTBEHHBIX CBSI3€U — JJI M3YyYCHHs] CBOWCTB BEIIECTB M XUMHUYECKUX
peakiuii, eCTeCTBEHHO-HAYYHBIE METOJbl TO3HaHUS — HaOII0eHNE,
U3MEpEeHUe, MOICIMPOBAHUE, SKCIIEPUMEHT (PeaibHbIM U MBICIICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KIIACC
Kosnn4yecTBo 4yacoB
Ne HaunmeHoBaHMe pa3iesioB U DJIeKTpPOHHbBIe (LM (pPpOBbIE)
KonTtposabHbie IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoTsbI padoThI
Pa3nes 1. IlleppoHayanbHble XUMHUYECKHE NOHATHS
Xumusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bu6mmorexa [IOK
' MPAKTUYECKOU NEATETbHOCTH https://m.edsoo.ru/7f41837c
YesnoBeKa
12 BertectBa 1 xXuMu4deckue 15 1 Bbu6nuoreka [JOK
' peakiuu https://m.edsoo.ru/7f41837c
Htoro mo paznemny 20

Pasnen 2. BaxkHeiiune npeacTaBuTe/ M HCOPraHMYECKUX BeLECTB

21 Bo3nyx. Kucnopon. Ilousarue 6 bubnuoreka IIOK
00 okxcHuaax https://m.edsoo.ru/7f41837¢c
59 Bonopoa.llonsitue o kucnorax 8 1 bu6mmorexa [IOK
U COJISIX https://m.edsoo.ru/7f41837c
53 Bopna. PactBopsl. [Tonsitue 06 5 1 1 bubnuoreka [IOK
OCHOBAHHUSX https://m.edsoo.ru/7f41837c
54 OCHOBHBIE KJ1aCChl 11 1 1 bubnuorexa [JOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837c
Hroro mo pazneny 30

Paznen 3. [lepuoanueckuii 3axon u [lepuoguyeckasi cucrema xumnueckux 31eMeHToB /. . MenneneeBa. CTpoeHne aToMOB.
Xumuyeckas cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIHH


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

[Tepronnueckuii 3aKOH U
[Iepronnueckas cucrema

3.1 XUMHYecKuX daeMenToB Jl. W.
Menpnene-eBa. CTpoeHue
aToma

XuUMH4YeCKasa CBA3b.
3.2 OKUCIIUTEILHO-
BOCCTAHOBUTEIILHBIE PEAKITUN

Hroro o pasaeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

15

68

bubmuorexa [JOK
https://m.edso0.ru/7f41837c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢c

bubnuorexa [JOK
https://m.edsoo.ru/7f41837¢c

bubnuorexa [JOK
https://m.edso0.ru/7f41837c



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

9 KIIACC

Ne i/

Pa3pea 1.

1.1

1.2

1.3

HaumeHoBaHue pa3ieioB U TeM
NMPOrpamMMbl

BemecTBo M XMUMHYECKHE PeAKIIUH
[ToBTOpeHwue u yriayOnenrue 3HaHUH
OCHOBHBIX Pa3/esioB Kypca 8 kiacca
OcCHOBHBIE 3aKOHOMEPHOCTH XMMHYECKHUX
peaxuuii

DNEeKTPOIUTHYECKAs JUCCOLUALUS.
XUMUYECKUE PEAKIIUU B PaCTBOPAX

Htoro no pazaeny

Pazpea 2.

2.1

2.2

2.3

24

HemeTanabl 4 UX cOeIMHEHUS

OO1w1ast XapaKTepUCTHKA XUMHUYECKUX
aneMeHToB VIIA-rpynmnsl. ["anorens

OO01mmast XxapaKTEPUCTHKA XUMHYECKUX
anemeHToB VIA-rpynmsel. Cepa u eé€
COCITMHCHUS

OO6m1as XxapakTeprucTUKa XUMHUECKUX

aneMeHToB VA-rpynnsl. A3oT, pocop u ux

COEJIMHEHUS

OO0m1ast XapaKTEpUCTHKA XUMHUYECKUX
aneMeHToB |VA-rpynmnsl. Yriepon u
KPEMHUI U UX COEAUHEHUS

Htoro no pazaeny

KoauuecTBO 4acoB

Bcero

17

25

KonTpoJabubie
padoThI

IIpakTHYecKkue
padoThI

DJIeKTPOHHBbIE
(uu¢posbie)
o0pa3oBaTe/bHbIE

pecypcebl

bu6mmoreka [IOK
https://m.edso0.ru/7f41a636

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edso0.ru/7f41a636

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

bubmmoreka [JOK
https://m.edso0.ru/7f41a636



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

Pa3gen 3. MeTasIbI M X COeTUHEHUS

3.1 OO0111e cBOMCTBA METAIIJIOB

3.2 Baxkneiiine MeTaluibl 1 UX COSTUHEHUS

HWroro no pazneny

Pa3znen 4. Xumus u okpy:xaomas cpeaa

4.1 BemectBa 1 MmaTtepualibl B )KU3HU YEIOBEKA
Hroro no pazneny
Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

16

20

68

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bubmuorexka [JOK
https://m.edsoo.ru/7f41a636

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636



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




IHOYPOYHOE IINTAHUPOBAHHUE
8 KIIACC

Tema ypoka Jara no Oata no

n/m nnany dakry

[Ipenmet xumuu. Ponp xumun
1 B JKW3HM 4esioBeKa. Tena u
BEIIECTBA

ITonstue o MCTOJaX IIO3HAaHHUA
B XUMHHU

[IpakTrueckas padora Ne 1
«IIpaBuma paboThl B

3 nabopaTtopu U MPUEMBI
oOpaitieHus ¢ 1abopaTOPHBIM
000pyI0BaHUEM

YucTele BelecTBa U CMECH.
CrniocoOsI pa3eneHus cmeceit

[IpakTuueckas pa6ora Ne 2
«Paznenenue cmeceli (Ha
MpUMEpE OYUCTKH
TTOBAPEHHOM COJIN)»

6 ATOMBI U MOJIEKYJIBI

XUMHUYeCKHe JIEMEHTHI.
7 3HaKu (CHMBOJIBI)
XAMHYECKHX DJIEMEHTOB

[IpocTeie U cnoxHBIE
BEIIECTBA



10

11

12

13

14

15

16

17

ATOMHO-MOJIEKYJISIPHOE
y4eHUe

3aK0H MOCTOSHCTBA COCTaBa
BEIECTB. XMMHUYECKAs
¢dbopmyna. BaneHTHOCTB
ATOMOB XUMHYCCKUX
3JICMCHTOB

OtHOCHUTENbHAA aTOMHAas
macca. OTHocuTenLHaAA
MOJIEKYJISIpHAs Macca

MaccoBas 101 XUMHYECKOTO
3JIEMEHTA B COEAMHEHNH

KomnuectBo BemecTsa. Moiib.
MonsipHast macca

DuU3nYECKUEe U XUMUYECKUE
SIBJICHUsI. XUMHUUYECKast
peaxkuus

[Ipu3Haku u yciaoBus
MPOTEKAHUS XUMUYECKHUX
peaxkuui

3aKoH COXpaHEHHUS MaCChl
BelecTB. XUMUYECKHE
ypaBHEHUS

Brruncnenus KOJIHNYECCTBA,
MAacChl BELIECTBA 110
YPaBHCHUAM XUMHYCCKUX
peakuuii



18

19

20

21

22

23

24

25

Knaccudukanus XuMHuecKux
peakiuii (coeuHeHus,
pa3noKeHus, 3aMeIICHHUS,
oOMeHa)

M. B. JIoMOHOCOB — y4€HBIi1-
sHImKIoneucT. O0o0menne
U CUCTEMAaTHU3alus 3HAaHUH

Kontponbnas padota Nel mo
Teme «BerecTa u
XUMHUYECKHE PCAKIIHN)

Bo3nyx — cmech ra3os.
Cocras Bo3ayxa. Kucnopoa —
3JIEMEHT ¥ TIPOCTOE BEIIECTBO.
O30H

dusnueckue U XUMUYECKHE
CBOMCTBa KHCJIOpOia (peaKIuu
OKHUCJICHUS, TOPEHUE).
TTonsarme 00 okcumax

Crioco0bl nosty4eHus
KHCJIOpOJia B 1abopaTopuu 1
MIPOMBIIIJIEHHOCTH.
[Ipumenenue kuciopoaa

TemnoBoit 3¢ ekt
XUMHYECKOW PEaKIUH,
MOHATHE O TEPMOXHUMHUYECKOM
YpaBHEHUH, DK30- U
SHJIOTEPMUUYECKUX PEAKIUAX

Toruuso (HedTh, yroip u
MeTaH). 3arpsi3HeHHE BO3AyXa,



26

27

28

29

30

31

32

33

34

CIIOCOOBI €T0
MPEIOTBPALCHUS
[IpakTrueckas padota Ne 3 o
teme «[lomydyenue u
coOupaHHe KHCIOpOa,
HU3y4YEHUE Er0 CBOMCTB)

Bonpopoa — sneMeHT u
MMPOCTOE BEIIECTBO.
Haxoxnenue B mpupoje

du3nyeckre 1 XUMHUUECKHE
CBOICTBA BOJIOPO/IA.
[Ipumenenue Bogopoaa

TloHnaTHne o KUCIIOTaX U COIIX

CriocoObI ToTydeHust
BOJIOpOa B TaOOpaToOpuu
[IpakTrueckas padota Ne 4 o
teMe «lloyyenue u
cobupanue BoJopo/a,
HU3y4YEHUE E€r0 CBOMCTBY
ModnsipHblii 00BEM T'a30B.
3akoH ABoraapo

Brruncienus o0béma,
KOJINYECTBA BEIIIECTBA rasa 1o
€ro U3BECTHOMY KOJIMYECTBY
BEIIECTBA WU 00bEMY

Breruucnenus 006EMOB ra3os
110 YPaBHEHHIO PEaKLIMU Ha



35

36

37

38

39

40

41

OCHOBE 3aK0HAa 00BEMHBIX
OTHOIIIEHUH ra30B

duznyeckre 1 XUMHUUECKHE
CBOMCTBA BOJBI

CocraB ocHoBanui. ITonsaTue
00 mHAMKaTOpax

Bopa kak pacTBopuTeb.
Hacruimennsie u
HEHACBIILICHHBIE PACTBOPBI.
MaccoBas g0 BeIlleCTBa B
pactBope

[IpakTuyeckas padora Ne 5 o
teMe «IIpurorosnenue
pacTBOPOB C ONPEACIEHHON
MacCcOBOM A0Jen
pacTBOPEHHOTO BEIIECTBAY

Konrtponsnas padora Ne2 o
teme «Kucnopona. Bogopog.
Boga»

OKcHIBI: COCTAB,
KiaccupuKanus,
HOMEHKJIATypa

[TonyueHnue n XUMUYECKHE
CBOMCTBA KHUCIIOTHBIX,
OCHOBHBIX U aM(pOTEPHBIX
OKCHJIOB



42

43

44

45

46

47

48

49

50

OcHOBaHUS: COCTaB,
KIaccupuKanus,
HOMCHKJIATypa

[TonyueHnue n XuMu4eCcKue
CBOMCTBAa OCHOBaHUH

KwucmoTsr: cocTas,
KJ1accupuKanms,
HOMEHKJIaTypa

[TosrydyeHne u XUMUIECKUE
CBOMCTBA KUCJIOT

Conu (cpenuue):
HOMEHKJIATypa, CII0COObI
MOJTy9CHUS, XUMUYECKUE
CBOMCTBA

[IpakTuyeckas padota Ne 6.
Pewenue

OKCIICPUMCHTAJIbHBIX 3a/1a4 110

teme «OCHOBHBIE KJIACCHI
HEOPTraHUYECKUX
COCTUHEHUN

I'eneTnueckas CBSI3b MEXKIY
KJIACCaMH HEOPTaHUYECKUX
COEIMHEHUN

O06001IeHEe 1
cHUCTeEMaTH3alMs 3HAHUI
KonTponsnas padora Ne3 no
teme "OCHOBHBIC KJIACCHI



51

52

53

54

55

56

57

HEOPraHUYeCKUX
coequHeHui"

[TepBbie MONMBITKH
KJacCu(UKALUN XUMHYECKUX
anemeHToB. [loHsTue o
rpynmnax CXOAHbIX 3JICMCHTOB

[Tepronuueckuii 3aKOH U
[Tepronnueckas cucrema
XUMHYECKHX d1eMeHToB /1. H.
MenneneeBa

[Iepuonsl, rpynmsl,
MOJTPYTIIBI

Crpoenue atomoB. CoctaB
aTOMHBIX saep. M30Tomsl

CrpoeHne 371eKTPOHHBIX
000JI0YEK aTOMOB 3JIEMEHTOB
IIepuonnueckoii cucremst /1.
N. Menneneesa

XapakTepucTuKa
XUMHUYECKOIO 3JIEMEHTA 10
€ro MOJIOKEHUIO B
ITepuonnueckoii cucreme /.
N. Menaeneena

3nauenue [leprnoandeckoro
3aKOHa JJI Pa3BUTHS HAYKU U
npaktuku. 1. . Mennenees
— Y4€HBII, eAaror u
rpaKJaHUH



58

59

60

61

62

63

64

65

66

67

68

DnEeKTPOOTPULIATEIBHOCTD
ATOMOB XUMHUYECKHUX
3JIEMEHTOB

HNonnast xumuieckas cBsizb
KoBanientHas nonsipHas
XUMUYECKast CBSI3b
KoBanentHas HenosnsipHas
XUMUYECKasl CBSI3b

CreneHb OKUCIEHUS
OKHCIUTENBHO-
BOCCTAHOBUTEIILHBIE PEAKITUN
Oxkucnurenu u
BOCCTaHOBUTEIH
Kontponbnas padota Ne4 mo
teme «CTpoeHue aroma.
XuMUYecKas CBA3b)
PesepBHeIil ypok. O600mICHHE
Y CUCTEMAaTHU3alNs 3HAHUHI
PezepHblit ypok. O0001eHue
Y CUCTEMATHU3aLNs 3HAHUI
PeseprubIil ypok. O6001eHIE
U CUCTEMAaTU3allis 3HaHUH

OBIIEE KOJIMYECTBO YACOB
1O [TPOT'PAMME

68



9 KIIACC

Ne i/

Tema ypoka

[Tepuonnueckuii 3akoH. [lepronnueckas
CHCTEeMa XUMHYECKHUX dneMeHToB /1. 1.
MenneneeBa

3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB
XUMHUYECKHX JJIEMEHTOB MEPBBIX TPEX
MIEPUOJIOB

Knaccudukanus 1 HOMEHKIATypa
HEOPTraHUYECKHUX BEIECTB

Byl XuMU4ECKON CBS3U U TUIIBI
KPUCTAJUIMYECKUX PELIETOK
Kontponbnas padota Nel o teme
«IToBTOpenue u yriayOnaeHue 3HaHUIA
OCHOBHBIX Pa3/eNIOB Kypca 8 Kiacca»

Knaccudukanmst XuMuuecKux peakiuii mo

PAa3JIMYHBIM ITPpHU3HAKaM

ITonsTue o CKOpPOCTH XUMHUYECKOM pCaKkuuu.

[ToHsTHE O TOMOTE€HHBIX U TE€TEPOT€HHBIX
peaKuusx

[ToHsTHE O XMMUYECKOM PABHOBECHUMU.
@DaKTOpHI, BIUAIOLINAE HA CKOPOCTh
XUMHUYECKON PEAKIMU U MTOJ0KEHUE
XUMHYECKOTO PAaBHOBECHS

Jara Jlara
H3yYeHUs]  M3Y4YeHHS
no nnaHy no (paxry
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OKI/ICHI/ITCHBHO-BOCCTaHOBI/ITeHI:HBIe
peakunu

Teopus 3NEKTPOTUTUUECKON AUCCOLUALINH.
CunbHbIE U clla0ble ANEKTPOIUTHI

NonHble ypaBHEHHs peaKkui

XHUMHUYECKHE CBOMCTBA KUCJIOT U OCHOBAHHUH
B CBETE MpPECTaBICHUNA 00
AJIEKTPOJIUTUYECKON JUCCOUALINHI
XUMUUYEeCKHE CBOMCTBA COJICH B CBETE
MPEJICTABICHHUM 00 IEKTPOIUTUYECKOM
JIMCCOIAIIAN

[TonsiTHE 0 ruapoIN3€e cConen

O0001IeHrEe ¥ CUCTEMATH3AIMs 3HAHUH

[TpakTrueckas padorta Ne 1. «Pemenne
AKCIIEPUMEHTAJIbHBIX 33124

Konrponsnas padora Ne2 o reme
«DNEKTPOIUTHYECKAS TUCCOLIAITHSL.
XHUMUYECKUE PEAKIIUU B PACTBOPAX)»

OO01as XxapakTeprCcTUKA TaTOTeHOB.
XUMHYECKHE CBOMCTBA HA IPUMEPE XJIOpa

Xnopooaopoa. ComsiHast KUCIIOTa,
XUMHUYECKHUE CBOWCTBA, MOJTYUYEHHUE,
MIPUMEHEHNE

[Tpaktudeckast padora Ne 2 o Teme

«ITonmyueHne COMISTHOM KUCIIOThI, U3yYEHUE
€€ CBOICTB»
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Brruucnenust no ypaBHEHUSM XUMHUYECKUX
peaKiuii, eciii OJIUH U3 PEareHTOB JaH B
N30BITKE

OOm1as xapakTepucTHka 31eMeHToB VIA-
TPYIIIBI

AnnoTtponHbsle MOIU(UKALIUN CEPBHI.
Haxoxnenue cepbl 1 €€ COeTMHEHUH B
npupojae. XuMHYECKHUE CBOMCTBA CEPbI

CepoBoaopon, cTpoeHue, Gu3ndeckue u
XUMHYECKHE CBOMCTBA

Oxcnppl cepbl. CepHas KHCIIOTA,
¢du3nvecKkue 1 XUMHYECKHE CBOMCTBA,
IIPUMEHEHNE

XUMHYECKHUE PEAKITUH, JISKAIUE B OCHOBE
MIPOMBIIIJIEHHOTO CIIOC00a MOTyYeHUS
CEPHOI KUCIOThL. XUMHUYECKOE 3arpsi3HEHUE
OKPY>KaIoIlel cpefibl COEAMHEHUSIMU CEPBI

Brruncienne MaccoBOU TOJIH BEIXO4A
MPOIYKTA PEaKINI

OOm1ast xapakTepUCTHKA 31eMeHTOB VA-
rpymIbl. A30T, paclipoCTpaHEHUE B
npupojie, GU3HIECKUE U XUMUICCKUE
CBOMCTBa

AMMUaK, ero (pu3nYecKre 1 XUMHUECKUE
CBOMCTBA, IIOJIy4YCHUE U IPUMEHEHUE

ITpakTuyeckas padota Ne 3 o Teme
«[Tomyuenne aMmmHuaka, U3yueHHe ero
CBOMCTB»
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A3oTHas kuciora, e€ pusndeckue u
XUMHYECKUE CBOMCTBA

Hcnonb3oBanre HUTPATOB U COJIEH
aMMOHHS B KaU€CTBE MUHEPATbHBIX
ynoopenuit. XUMHUYECKOE 3arpsi3HeHUE
OKpYKaroIIel Cpellbl COeTMHEHUSIMHU a30Ta
®docdop. Oxcun pochopa (V) u pochopnas
KHCI0Ta, (PU3NYECKUE U XUMUYECKUE
CBOICTBa, MOJTy4YeHHE

Hcnonp3oBanue GochaToB B Ka4eCcTBE
MUHEPAJILHBIX Y100peHHi. 3arpsi3HeHue
MIPUPOTHOM cpenbl pochaTamu

Yrnepon, pacpocTpaHeHUE B MPUPOJIE,
dbu3HUYecKre U XUMUICCKUE CBOWCTBA
Oxcunsl yraepoaa, ux pusndeckue u
XUMHUYECKHE CBOMCTBA. DKOIOTUYECKUE
POOJIeMBI, CBSI3aHHBIC C OKCHJIOM YTJIepoa
(V)

VYronpHas KUCIOTA U €€ CONu

[TpakTuyeckas padora Ne 4 o Teme
"[losryueHue yriexucmioro rasa.
KauecTBenHas peakuus Ha kapOoHAT-HOH"

[TepBoHauyanbHBIE MOHATHS 00
OpPraHMYeCKUX BEIIECTBAX KaK O
COCAUHEHUX YIaepoaa

KpewmHuit u ero coeanHenus
[TpakTudeckas pabora Ne 5. Pemenue
OKCIICPUMCHTAJIBHBIX 3aJa4 110 TCME



42

43

44

45

46
47
48

49

50
51
52

53

54

«BaxHelIne HeMeTaUIbl U UX
COETUHEHUS»

Kontponbnas padota Ne3 mo teme
«Baxxneinine HemMeTalIbl U UX
COCIUHECHU

OO0mmas XxapakTepruCcTHKa XUMUICCKUX
3JIEMEHTOB — METaJJIOB. MeTaiummyeckas
CBSI3b M METAJUTMYECKAs KpUCTAITAYECKAs
pemérka. PU3N4YECKUe CBOMCTBA METAIIIIOB

XHAMHYECKUE CBOMCTBA METAJIIOB.
DNEKTPOXUMHUECKUN Psii HANIPSKEHU I
METaJIOB

OOu1re cnocoObl MOTYyYSHHUS METALIOB.
CrnnaBel. BeruncneHus no ypaBHeHUSIM
XUMHNYCCKUX peaKHI/Iﬁ, €CJIM OJUH U3
pEareHTOB CO/ICPKUT IPUMECH

IlonsiTHE O KOPPO3UU METAIUIOB
Illenounbie MeTaIbI
Oxcupl ¥ THIPOKCH]IBI HATPUS U Kallus

Illenoyno3eMeNbHBIE METATIbI — KAJIBIIUH U
MarHum

Baxkueiinme coeTuHEHUA KLU
O06o01ieHre 1 cucTeMaTu3alus 3HaHU|
JXécTtkocTb BOBI M CIOCOOBI €€ yCTpaHEHUS

ITpakTuyeckas padota Ne 6 o Teme
"YKé&cTkoCTh BOJBI U METO/IBI €€
ycTpaHeHus"

AmroMuBni
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AM(oTepHbIE CBOICTBA OKCHJIA U
THIPOKCHU/IA
XKeneso

Oxkcunpl, rusipokcuipl U conu xkenesa (1) u
xenesa (1)

O00011IeHIE U CUCTEMATH3aLUs 3HAHUH

[TpakTudeckas pabora Ne 7. Pemenue
AKCTICPUMEHTAJIBHBIX 3a71a4 110 TEME
«Baxuelnnme MeTayuIbl U UX COSTUHEHUI

Brruucnenust no ypaBHEHUSIM XUMHYECKUX
peaKIuii, eclii OJIMH U3 PEareHTOB JaH B
M30BITKE UK COIEPKUT IPUMECH.
Brruncienus MaccoBOil T1OJIH BEIXOJA
MPOYKTA PEaKIINH

O0001IeHrEe ¥ CUCTEMATH3AINS 3HAHUHI

Konrtponsnas padora Ne4 o reme
«Baxuelmme MeTamibl 1 UX COEAMHEHUS
BeniecTBa 1 maTepuainbl B TOBCEIHEBHOM
YKU3HH 4EJI0BEKA

XHUMHYECKOE 3arpsi3HEHUE OKPY KaroIen
Cpelibl

Ponp XxuMuM B pelieHnn 3KOJI0THYECKUX
npobiem

PesepBubIil ypok. O60011eHIE 1
cUcTeMaTU3alus 3HaHU!

PesepBHelit ypok. O6o00IeHHE 1
cucTeMaTu3aluvs 3HaHUI



68 PesepBHelit ypok. O0o00IcHHE 1

cCUCTEMAaTHU3alusg 3HAaHUUN

OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68
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