IoCYAAPCTBEHHOE BIO/DKETHOE OBILIEOBPA3OBATEJIbHOE YUYPEXXIEHUE
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[Tpuka3 ot 08.06.2026, Ne 47/3-ox

«ITPUHATO»
C yueToM MOTHBUPOBAHHOTO MHECHHUS
CoBera poaureneit (3aKOHHBIX MPEICTABUTEIICH )

HECOBEPIICHHOJIETHUX 00YYaOLINXCS
ITporokon ot 26.05 2026, Ne 7

«[TPUHIATO»
C y4eToM MOTUBHPOBAHHOI'O MHEHHUS

CoBera 00y4aromuxcs
IIporokon ot 26.05 2026, Ne 7
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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma «EcTecTBO3HaHUE» AJI yYallUXCcs 8 Kilacca MpeacTaBisieT co0oi
JIOTIOJTHEHUE U YTIIyOJIeHHE Kypca XUMHH B 8 Kitacce.

OCHOBHBIE LIENIH Kypca:

o Co3garb MO3HABATEIbBHYID MOTHBALMIO K HW3YYEHUIO Yy4eOHOTo
MpeaMeTa «XUMUSDH)

e Pacuputh u yriiyOuTh 3HaHUS 110 MIPEAMETY;

e Pa3BuTh pacueTHbIe U IKCIEPUMEHTAJIbHBIC YMEHUSI YUaIUXCS;

o (CnocoOCTBOBaTh OINPEIEICHUIO C BBIOOpOM Mpoduis oOydyeHHs B
CTapILeH IIKOJIE.

[Iporpamma «EcTecTBO3HaHME» Ha YpPOBHE 8§ Kjacca OCHOBHOI'O OOIIEro
oOpa3oBaHUsS COCTaBJIICHA Ha OCHOBE TpeOOBAaHWW K peE3yibTaTaM OCBOCHHSI
OCHOBHOM 00pa30BaTeILHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs,
npeactaBiaeHHbIx B ®I'OC OO0, a takxke Ha OCHOBe (eaepaabHON pabodei
IpOrpaMMbl BOCIUTAHUS M C YYETOM KOHICMIUUA TPENOJaBaHus y4eOHOTO
npenaMera «XuMuss» B 00pazoBaTenbHbIX opranuzanusax Poccuiickoit denepanuu.

[Iporpamma naér mpencraBieHuE O LENAX, OOmIeN cTpaTeruu OOydeHHs,
BOCIIUTAHUS W Pa3BUTHS OOYYAIOMIMXCA CPEJACTBAMU Y4YeOHOTO TMpeameTa,
YCTaHABIMBAET 00sS3aTebHOE TPEIMETHOE COJEpKaHHe, MPEeAyCMaTPUBACT
pacrmpeneneHue ero mo KiaccamM M CTPYKTYpUPOBaHUE MO pas3deiiaM U TeMaMm
OporpaMMbl 1O XHMHH, ONPEACISIET KOJWYECTBEHHbIE U  KayECTBEHHBIE
XapaKTepUCTUKU COAEPKAHUS, PEKOMEHAYEMYIO IOCIIEI0BATEIbHOCTh N3YYEHUS
XUMUHA C YYETOM MEXIPEAMETHBIX W BHYTPUIPEAMETHBIX CBSA3€H, JIOTHKHU
y4eOHOTO TMPOIECCa, BO3PACTHBIX OCOOEHHOCTEH OO0Yy4aloIMXCs, OINpeeIisieT
BO3MOXKHOCTU TpEAMETa sl peain3aluu TpeOOBaHUU K pe3ysbTaTaM OCBOCHMS
OCHOBHOM 00pa3oBaTeIbHOW MpPOTpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHus, a TaKke TPeOOBaHHWI K pe3yjbTaTaM OOyYeHHsS XMMUU Ha YPOBHE
neiel u3ydeHuss TNpeaMeTra W OCHOBHBIX BHAOB Y4EOHO-ITO3HABATENbHOMN
JEeSTENHbHOCTA 00YYaIOErocs o OCBOCHHUIO y4eOHOTO COJIEPIKAHMUS.

Pacmmpennoe nzyueHue XuMuu:

CIIOCOOCTBYET  pealM3alldd  BO3MOXKHOCTEH  JJII  CaMOpa3BUTHS |
dbopMUpOBaHUs KyJIbTYphI JIMYHOCTH, €€ 0011el 1 (QYyHKIHOHATBLHOW rpaMOTHOCTH;

BHOCUT BKJIaJ] B (pOPMHPOBAHUE MBIIUICHUS U TBOPUYECKUX CHOCOOHOCTEH
0o0y4arommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4eOHOM  JesTeIbHOCTH,
OKCIIEPUMEHTAJIbHBIX U UCCJIEAOBATEIILCKUX YMEHUM, HEOOXOJIMMBIX KaK B
MTOBCEIHEBHOM JKM3HU, TaK U B TPO(GHECCUOHAIBHON eI TeIbHOCTH;

3HAKOMUT CO CHEHU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
I[EJIOCTHOTO B3TJIsSIIa HA €IMHCTBO MPUPOJIbl U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TarnoM B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOW TPaMOTHOCTH 00YyUaOIINXCS;



CrocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIICHUS K €CTeCTBEHHO-
HAyYHBIM 3HaHUSM, K MPUPOJIC, K YETOBEKY, BHOCUT CBOW BKJIA]] B AKOJIOTHYECKOE
obpazoBaHre 00yUYarOIINXCS.

Kypc  opuentupoBan Ha  ocBOeHHME  OOy4YaIOIIUMHUCS  CUCTEMbI
NEPBOHAYATLHBIX TMOHITHI XUMHUHU, OCHOB HEOPTraHWUYECKOW XMMUU U HEKOTOPBIX
OTJICIbHBIX 3HAUUMBIX MOHATUNA OPTaHUYECKON XUMHUH.

CtpykTypa cojaepxaHusi porpaMmmbl cpOpMUpPOBaHA HA OCHOBE CUCTEMHOTO
nonxona kK e€ uzydenuto. ConeprkaHue CKJIaJbIBA€TCA W3 CHUCTEMbI MOHATHHA O
XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CHUCTEMbI MOHATUN O XMMHYECKOU pPEaKklUu.
O06e 3TH cCUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO MPUHIIMITY MOCIEI0BATEILHOTO
Pa3BUTH 3HAHUN HA OCHOBE TEOPETHUECKUX MPECTaBICHUIN pa3HOTO YPOBHSI:

— aTOMHO-MOJICKYJISIPHOTO YYCHHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona /l. . MeHeneeBa kKak OCHOBHOI'O 3aKOHA XMMUU;

— YUYEHUS O CTPOCHUH aTOMa U XMMUYECKOH CBA3H;

TeopeTnueckne 3HaHUS PACCMATPUBAIOTCS HA OCHOBE OMIIMPUUYCCKU
MIOJTyYEHHBIX U OCMBICTIEHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEAOBATEIHHO OT OJIHOTO
YpOBHS K JIpyroMy, BBITIOJNHSS (YHKIIUU OOBSCHEHUS W TPOTHO3UPOBAHMSI
CBOWCTB, CTPOCHHSI M BO3MOXXHOCTEH MPaKTUYECKOTO MPUMEHEHUS M IMOJYyYCHUs
M3y4aeMbIX BEIIECTB.

OcBoeHHE TMPOTrpaMMBl CIHOCOOCTBYET (HDOPMHPOBAHHUIO PACIIUPEHHOTO
NPEACTABIEHUA O XUMUYECKOW COCTABIAIONIEN HAyYHOM KapTUHBI MHPA B JIOTHUKE
e€ CHCTEeMHOW MPHUPOJAbI, LIEHHOCTHOTO OTHOIIEHHS K HAyYHOMY 3HAHUIO U
METOJ[aM TTO3HaHUs B HAyKe.

[Ipu u3yvyeHUn eCTeCTBO3HAHUSI HA YPOBHE OCHOBHOT'O 0O0IIET0 00pa3oBaHUs
BaXHOE 3HAYCHHE MPHOOPEITH TaKHe LEIH, KaK:

— ¢opMupoBaHHWE UHTEIJIEKTyadbHO pA3BUTON JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHHUYECTBY, CaAMOCTOSITEIbHOMY NPUHATHIO DPEIICHUM,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUSM KU3HU;

—  HampaBJICHHOCTb OOydYeHHs Ha CHCTEMaTHYeCcKoe MpHOOIICHHE
o0Oydarommxcs K CaMOCTOSITENIbHOM MO3HABATENIbHON JAESTETbHOCTH, HAYYHBIM
METOJIaM TIO3HaHMsI, (POPMHUPYIONTUM MOTHBAIMIO U PA3BUTHE CIOCOOHOCTEH K
XUMUWY;

— o0ecTieueHre yCIOBHMA, CIOCOOCTBYIONTUX MPUOOPETEHUIO 00YIAFOIITIMUCS
OTbITa PAa3HOOOPA3HOUN NEATETHHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIONUX YHUBEpPCAIbHOE 3HAYEHUE IS
Pa3TUYHBIX BUJIOB JIEATEIbHOCTH;

— (opmupoBanmne oOmEeH (QyHKIMOHATLHOW U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBACHITH M OICHWBATH SIBIICHUS
OKPYXAIOIEr0 MUpa, UCTOJb3Yys 3HAHUS W ONBIT, MOJYYCHHBIC NMPU U3YUCHUHU



XUMHM, TPUMEHATh HUX IMpPH pEHIeHUH NpoOJieM B TMOBCEIHEBHOM MXU3HU U
TPYJOBOU JAEATEILHOCTH;

— (QopmupoBaHHE Yy OO0y4aromMXCsi T'yMaHUCTHUYECKMX OTHOILIEHUH,
NOHMMaHUSl LEHHOCTH XHMMUYECKHUX 3HAHUM M BbIPaOOTKH 3KOJOTHYECKH
1eJIeCO00Pa3HOro MOBEJEHUS B OBITY W TPYAOBOM JESATENBHOCTH B IENAX
COXPaHEHUs CBOETO 3/I0POBbs U OKPYKAOLIEH NPUPOIHOM CPEbI;

— pa3BUTHE MOTHBALMM K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCIIMTAHMIO Ha OCHOBE YCBOGHMSI OOILEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOPY Hpo¢uis U HAaIpaBJIE€HHOCTU JajbHEHILIEro
o0yueHus.

OO1ee ymnciio 4yacoB, OTBEAEHHBIX U1 U3yUEHUS! €CTECTBO3HAHUS HA YPOBHE
8 KJ1acca OCHOBHOTO 001IIero 00pa3oBaHus, coctariseT 34 Jaca (1 yac B Heseo).



COJEPKAHUE OBYUYEHUA

IlepBoHaya/ibHbIE XUMUYECKUE TOHATHS

[IpenmeTr xumuun. Ponp XUMuM B )KU3HU 4YETOBEKa. XUMHS B CHCTEME HayK.
Tena n BemecTBa. DHU3MYECKUE CBOWCTBA BEIIECTB. ArPETATHOE COCTOSIHUE
BelecTB. [loHsiTHE O MeTOoAaxX MO3HAHUSI B XUMHUU. UHCThIE BEIIECTBA U CMECH.
CnocoOnI pazeneHust cMecei.

ATOMBI M MOJIEKYJIbl. XUMHUUYECKUE 3IeMEHThl. CHMBOJIBI XUMHUYECKHUX
31eMeHTOB. [IpoCThie U CIIOKHBIE BelleCTBA. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumuueckast ¢opmyna. BajaeHTHOCTH aTOMOB XHMHUYECKUX 3JIEMEHTOB.
3aKOH TIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCUTENbHAasT aTOMHas Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHas Macca. MaccoBast 10751 XUMHUYECKOTO 3JIEMEHTA B
COCIMHEHUHU.

KomnuectBo BemectBa. Moisib. Monsipaas macca. B3auMocCBsi3p KOIMYECTBA,
MacChl WM 4YHCJIa CTPYKTYPHBIX €IWHHWI] BemecTBa. Pacuérel mo dopmynam
XUMHYECKUX COETUHCHUM.

Du3nuecKue U XUMUYECKHUE SBICHUSI. XUMHUUYECKasi Peakiusl U €€ MPU3HAKU.
3aK0H COXpaHEHMsI MacChl BellecTB. XuMmudeckue ypaBHeHus. Kimaccudukanms
XUMHUYECKUX PEaKINil (COeTUHEHNs, Pa3I0KEeHNUs, 3aMEIIIeHHs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0H, mpaBujIaMu paboThl B J1Ta0OpaTOpUU H
npuémMamu oOparieHus: ¢ J1abopaTOpHBIM 00OPY/IOBaHUEM, U3yUYECHUE U OIHMCAHHE
¢bu3nuecknx CBOMCTB O0Opa3IlOB HEOPTraHWYECKUX BEIIEeCTB, HAOIIOICHUE
dusnueckux (TUIaBiIeHUE BOCKA, TasHUE JIbJA, PAaCTUPAHHE caxapa B CTYIIKE,
KUTIEHWE M KOHJCHCAIMS BOJbI) M XMMHUYECKHX (FOpEHUE CBEYH, IMPOKAIUBAHHE
MEIHOW MPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCJIOTOM) sSIBIIEHUH, HAOII0IeHUE U
OMKCAaHUE MPHU3HAKOB MPOTEKAHUS XUMHUYECKUX peakiuil (pas3ioxeHue caxapa,
B3aMMO/ICHCTBUE CEPHOM KHCIIOTHI C XJIOPUJIOM Oapus, pa3ioKeHHue THIPOKCUA
meau (1) mpu HarpeBanuu, B3aMMOIeHCTBHE Keje3a ¢ pacTBopom coiu meau (11),
U3Yy4YEeHHE CIOCOOOB pa3felieHHusl CMECEil: ¢ MOMOIIbI0 MarHuTa, (pUIbTpOBaHUE,
BbINIApUBaHUE, AUCTUIUISAIUSA, XpoMaTorpadusi, MpOBEJEHUE OUYUCTKH MOBAPEHHON
cold, HaONIOJeHWe W  ONMCaHUE  PE3yJbTaTOB  MPOBEJEHUSA  OIbITA,
WUIFOCTPUPYIOIIETO 3aKOH COXPAHEHMS MAacChl, CO3JAaHUE MOJEIEH MOJEKYI
(IIapOCTEPHKHEBBIX).

Baxkueiiume npeacTaBuTe M HEOPraHMYEeCKUX BelIeCTB

Bo3gyx — cmech razos. CocraB Bo3nyxa. Kucinopon — 3lneMeHT M mpocToe
BelecTBo. HaxokaeHue kucimopojga B mpupoje, (GU3HYECKHUe U XUMHUYECKHE
cBoiictBa (peakuuu ropenus). Oxcunpl. [Ipumenenue xkucnopona. CrnocoOsl
MOJIy4EHUs KHUCIIOpoJa B J1abopaTopud W MNPOMBIINUIEHHOCTH. KpyroBoport
Kkucinopoza B npupojie. O30H — aJioTponHas MoAU(PUKALKS KUCIOPOIa.



TennoBodi 3¢ (hEeKT XUMHUYECKON PpeakIuu, TEPMOXMMHUYECKHUE YpPaBHEHMS,
9K30- M DHAOTEPMUYECKUE peakiuu. TOIUIMBO: yroib W METaH. 3arpsi3HEHUE
BO3/lyXa, yCUJIEHHUE MapHUKOBOTO 3 (dexTa, pa3pyieHue 030HOBOTO CIOS.

Bomopon — anemeHT M mpocrtoe BemecTBo. HaxoxaeHue Bomopoaa B
npupoae, (GU3MYECKHE U XHUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIOCOOBI
nonyyeHusa. Kuciaorsl u conm.

Mosnsipabiit 00bEM ra30B. Pacy€Thl M0 XUMUUYECKUM YPaBHEHUSM.

duznueckue CcBoMCTBA BOAbl. Boma kak pactBoputenb. PacTtBopsl.
HacelllleHHBIE M HEHACBIIEHHBIE PAacTBOPHI. PacTBOPMMOCTh BEIIECTB B BOJIE.
MaccoBast 107151 BellecTBa B pacTBOpe. XMMUUYECKUE CBOMCTBA BOJbl. OCHOBaHMUS.
Ponb pacTBOpoB B pUpoJie U B )KU3HU 4YelloBeKa. KpyroBopoT BOIbI B IPHUPO/IE.
3arpsi3HEeHHE TPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccuduxanus neopranmdeckux coeauHeHui. Oxcuapl. Kiaccuduxanus
OKCUJIOB:  coseoOpa3yronie  (OCHOBHbIE, KHUCIOTHbIE, aM{QOTEepHbIE) U
HecosneoOpasyromme. HomeHknatypa oOkcugoB. Du3HYECKHME W XUMHUYECKHUE
CBOMCTBa OKCUJIOB. [TomyueHne OKCHI0B.

OcHoBanus. Knaccudpukanuss oOcCHOBaHUM: IIETOYM M HEPACTBOPUMBIE
ocHoBaHus. HomeHkiarypa ocHoBaHuM. PU3MUECKHME UM XMMHUYECKHE CBOMCTBA
ocHoBaHuM. [lonydyeHne ocCHOBaHUM.

Kucnotel. Knaccudukarus kucinor. Homenknatypa kucior. Ousnudeckue u
XMMHYECKUE CBOMCTBAa KHUCIOT. Psn aktuBHoctn MmetamioB H. H. bekerosa.
[lomyuenue KHUCIIOT.

Comu. Homenknarypa coseil. @uszndeckue u XMMHUYECKHE CBOWMCTBA COJIEH.
[Tonyuenue cosen.

['eHeTnueckas CcBs3b MEXKIY KJIaCCAMU HEOPraHUYECKUX COCIMHEHUIM.

Xumuueckuit IKcnepumenm:

Ka4EeCTBEHHOE ONMPEAEIECHHUE CONECPKAHUS KUCIOPOAAa B BO3AYyXE, MOJTyUCHHUE,
coOupaHue, paclio3HaBaHHE W M3YYCHUE CBOWMCTB KHUCJIOpPOJa, HAOJIIO/ICHHE
B3aMMOJICICTBUSL BELIECTB C KHUCIOPOAOM U YCIOBUS BO3HHKHOBEHHS U
IpeKpameHns TopeHus (moxapa), O3HAKOMJICHHE C O0pas3laMd OKCHIOB H
OMHCAaHUE WX CBOMCTB, MOJy4Y€HWE, COOWMpaHWE, PACIIO3HABAHWUE U H3yUCHUE
CBOWMCTB BOJIOposia (TOpPEeHHE), B3aMMOCHCcTBHE Bojopoaa ¢ okcuaoM meaw (I1)
(BO3MOKHO HCTIOJIb30BaHUE BHUICOMATEPHAIOB), HabOt0IeHHe 00pa3lloB BEIIECTB
KOJIMYEeCTBOM | MOJIb, HUCCIIEIOBAaHHE OCOOCHHOCTEH pPACTBOPEHHUS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJICHHE PACTBOPOB C OIPEICIEHHON
MacCOBOM JI0JIEd PaCTBOPEHHOTO BEILIECTBA, B3aMMOJICHCTBUE BOABI C METAJIIAMHU
(HaTpyieM ©  KainblWeM) (BO3MOXXHO  HCIIOJb30BaHUE BUJIECOMATEPHUAIIOB),
UCCJIEIOBaHUE OOpa3I[OB HEOPTraHWYECKUX BEHIECTB PAa3IUYHBIX KIACCOB,
HAOJII0/ICHUE U3MEHEHUSI OKPAaCKU WHIUKATOPOB B PACTBOpPAX KUCIIOT U IIEIOYEH,



u3y4yeHue B3auMmojiericTBusl okcuaa menu (ll) ¢ pacTBopoM cepHOM KHCIIOTHI,
KUCJIOT C METalUlaMM, PEaKIUd HEUTpalu3alvy, IOJyYEHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOTO METajlla JAPYIMM M3 PacTBOpPa COJM, PELICHUE
JKCIIEPUMEHTAIIBHBIX 3a/ad MO0 TeMe «BakHeWlme Kiaccbl HEOPraHU4YECKUX
COCIUHCHUI.

HHepuoauvyeckuin 3axkoH u Ilepuoamveckass cucreMa XUMHYECKHUX
ieMenToB JI. WU. MenaeneeBa. CtpoeHne aroMoB. XHMMHYECKasi CBA3b.
OxucINTEeTbHO-BOCCTAHOBUTEIbHBIC PeAKIMU

[lepBble TOMBITKM KiIAacCU(PUKAIMKM XUMHUYECKHX 3JeMeHTOB. [loHsiTHE O
rpynmnax CXOJHBIX 3JIEMEHTOB (IEIOYHbIE M MICJIOYHO3EMEIbHbIE METaJUIbl,
raJloreHbl, THEPTHBIE ra3bl). DJIEMEHThI, KOTOpble 00pazytoT aM(pOTEPHbIE OKCHUIbI
Y TUJPOKCUIBI.

[lepuoanueckuii 3akoH. [lepuoguueckas cucreMa XMMHYECKUX JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuojgHas Y JUIMHHONEPUOAHAs  (POPMBI
[lepuognueckout cucremel xumuueckux 3aemMeHToB [[. . MenneneeBa. [lepuobl
U rpynnsl. DU3WYECKUM CMBICI MOPSAKOBOIO HOMEpPA, HOMEPOB IIepUoOJa U
CPYIIBI JIEMEHTA.

Crpoenue aromoB. CoctaB aTOMHBIX siaep. M30Tonbl. DieKTpoHbl. CocrosHue
snektpona B arome. OpOUTaNL. JHEPreTUYECKUE YPOBHU U IMOIYPOBHHU aToMa. S-, P-,
d- opOuTamu DiIeKTpOHHBIC KOH(PUTYpAIMU U 3JICKTPOHHO-TpaduIecKue
dbopMyIIbl AaTOMOB.
CrpoeHue >IEKTPOHHBIX 000JIOYEK aTOMOB NEPBBIX 20 XMMHUYECKUX DJIEMEHTOB
[Tepunonnueckoin cucremsl [[. . MenneneeBa. XapakTepuCTUKA XHUMHUYECKOTO
3JIEMEHTa 110 ero nonoxenuro B [lepuoanueckon cucreme . . Menneneena.
3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUYECKUX BJIEMEHTOB,
METAJUTMYECKUX U HEMETANINYECKUX CBOMCTB M0 TPYIaM U IEPUOIAM.

3nauenue [lepuoauyeckoro 3axkoHa u [lepruoauyeckoil CUCTEMbI XUMUYECKHUX
BJIEMEHTOB U1 Pa3BUTUA Hayku W npakTuku. . . MeHueneeB — y4d€HBIM H
I'paKJIaHHH.

Xumuueckast cBsi3b. KoBaneHTHass (mojsipHass W HEMOJISIpHAs))  CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMUUECKUX JIEMEHTOB. VIOHHAs CBSA3b.

Crenenp  okuciieHusi.  OKHCIHMTEIIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iponecchl OKKCIEHNS] M BOCCTAHOBIIEHHS. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3y4eHHe 00pa3lloB BEIIECTB METAUVIOB U HEMETAJUIOB, B3aMMOJCHCTBUE
TUJIPOKCHAA IMHKA C pacTBOpaMU KHUCJIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIUN
(ropeHue, peakiu pa3aoKeHHUs, COSAUHEHN).

Mescnpeomemmnoie ceazu



Peanuzanus MeXIpeIMETHBIX CBsI3ed NpU HM3YYEHMM XMMHUM B 8 Kiacce
OCYILIECTBIISIETCSl 4Ye€pe3 HCIIOJIb30BAHME KakK OOIIMX €eCTECTBEHHO-HAayUHBIX
HNOHATUMN, TaK U MOHATHUH, SBISIOMINUXCS CUCTEMHBIMH JUISl OTACIBHBIX PEIMETOB
€CTECTBEHHO-HAY4YHOI'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAyYHbIE MOHATUSA: Hay4YHBIH (akT, TMIOTE3a, TEOPHUs,
3aKOH, aHaJlW3, CHHTE3, KiIacCu(UKAIUsI, MEePUOJUYHOCTh, HaOII0IEeHHE,
HKCIIEPUMEHT, MOJICTTUPOBaHKE, H3MEPEHHE, MOJIEIIb, SIBIICHUE.

dusuka: MaTtepusi, aTroM, OJIIEKTPOH, IMPOTOH, HEHUTPOH, HOH, HYKIH],
M30TOIIbI, PAJMOAKTUBHOCTb, MOJIEKYJa, NEKTPUUECKU 3apsill, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHWE BEILIECTBa, ra3, (pu3nyeckue BEIMYUHBI, €AMHUIIBI
U3MEpeHusi, KOCMOC, TIaHeThl, 3B€3/1b1, CoHIIe.

buonorus: dorocunTes, npixanue, ouocdepa.

I'eorpadusi: armocdepa, ruapochepa, MHUHEpATbI, TOPHBIE MOPOIbI,
H0JIe3HbIE HCKOIIAeMble, TOTLTUBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUMSA ITPOI'PAMMBI 110
XNUMHUHU HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE PE3yibTAaThl OCBOCHMSI MPOrPaMMbl OCHOBHOI'O OOILETO
o0pa3oBaHUs JOCTUTalOTCS B XO0Ji¢ OOYy4YEeHHS XMMHUHU B E€IUHCTBE Y4YEOHOU U
BOCIIUTATENIbHOU JESTEILHOCTA B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUNCKUMU
COI[MOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSTHIMU B
o0lllecTBE TMpaBWJIaMHM U HOPMaMu MOBEACHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATIM3AIMU 00YUYarOIIUXCSl.

JIndHOCTHBIE  PE3yJdbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYalOIIUXCS
PYKOBOJCTBOBATbCA CHCTEMON TMO3WUTHUBHBIX IIEHHOCTHBIX OPHUEHTAlUA W
pacIlIMpEeHUe OMbITa AESTEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOTO BOCTIMTAHMS

LIEHHOCTHOI'O OTHOILIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY
U HAaydyHOMY HAcJEeAWI0, MOHMMAaHWA 3HAYCHUS XMMHYECKOM HayKH B JKU3HU
COBPEMEHHOT0 OOIIEeCTBA, CIIOCOOHOCTH BIIANETh JOCTOBEPHOW HHGpOpMAIHE 0
NEPEOBBIX JOCTHKEHUAX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUPA U OOIIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUS

NpEACTaBICHUS O COLUMAIbHBIX HOpPMax W MpaBUIaX MEXKINYHOCTHBIX
OTHONIIECHUHN B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEIbCKOM, TBOPUECKOW W JPYrUX  BUJAX
JeSITEIbHOCTA, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JESATEIBHOCTH TpHU
BBITIOJIHEHUU Y4E€OHBIX, TI03HABATEJNbHBIX 3a/lay, BBIMOJHEHUU XUMHUYECKUX
AKCIIEPUMEHTOB, CO3/JaHUU YU€OHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHUIO
¥ B3aUMOIIOMOIIM B Tpolecce HTOW ydeOHOM JeATeIbHOCTH, TOTOBHOCTH
OLICHMBATh CBO€ TOBEACHUWE M TIOCTYNKH CBOUX TOBAapUIIEH C MO3UIUHU
HPaBCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUSA MOCIEICTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSA:

MHUPOBO33PEHUYECKHUE TPEICTABICHUS O BEIIECTBE M XMMHYECKON PpEAKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pa3BUTHS HAYKHM M COCTaBIIAIOLINE
OCHOBY /I TOHUMaHUSI CYIIHOCTH HAYYHOH KapTUHBI MHUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIbI, B3aUMOCBS3SX YEJIOBEKa C
IIPUPOTHOMN CPENION, O POJIM XMMHUU B ITO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

MM03HABATEJIbHBICE MOTHBBI, HAIIPABICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUM IO
XUMHUU, HEOOXOIUMBIC NJii OOBSCHEHHUS HAOJI0JIaeMbIX IPOIECCOB U SBJICHUH,
MO3HABATEIbHON, MH(POPMAIMOHHON U YUTATEIhCKOW KYJIbTYpbl, B TOM YHCIIEC
HABBIKOB CaMOCTOSITEILHOM pPabOThl C y4yeOHBIMH TEKCTaMHu, CIpPaBOYHOMU



JUTEPATypOr, TOCTYIHBIMH TEXHUYECKUMH CpPEJICTBAMH WH(OPMAITMOHHBIX
TEXHOJIOTUH;

UHTEpPEC K OOYUYEHHIO M TO3HAHUIO, JIF00O3HATENBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €aMOOOpa3OBaHMIO, MPOEKTHOW H  HCCIEI0BATEIbCKOMN
JESITEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPABICHHOCTH U YPOBHS OOYy4YeHHS B
JIaJbHEUIIIEM;

4) popMUPOBaAHNS KYJILTYPbI 3I0POBbSI:

OCO3HaHUE IIEHHOCTH >KW3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY
3I0pOBbIO, YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 KU3HHU, OCO3HAHUE MOCIEJICTBUU U
HEMPUATHE BPEAHBIX MPUBBIUEK (YIOTPEOJICHUS aKOTOJIsI, HAPKOTUKOB, KypEeHUs),
HEOOXOIMMOCTH  COONIOJIEHUS TMpaBWil 0E30MaCHOCTH TPU  OOpaIllEHUU C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEaIbHOM KU3HM;

5) Tpy10BOro BOCHIUTAHMS

MHTEPEC K MPAKTHUECKOMY U3yUYeHHUI0 Tpodeccuil u Tpyaa pa3auyHoro poja,
yBOXEHUE K TPYAy M pe3yibTaTaM TPYIAOBOM AEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE IIPUMEHEHHS TPEAMETHBIX 3HAHUM 1O XUMHU, OCO3HAHHBIM BBIOOD
WHJMBUIYaJIbHON TPACKTOPUU MPOJIOJDKEHUST 00pa30BaHuUs C y4ETOM JIMUHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEenIHOM nMpodecCUOHANBHOMN JIESITEIbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATLCA B MPO(ecCHoHaTLHON Cpeie;

6) 3K0JIOrM4€eCKOro BOCIUTAHUS:

AKOJIOTMYECKU LEJIECOO0pa3HOE OTHOIICHHE K NPUPOAEC KaK HCTOYHHUKY
KU3HHU Ha 3emiie, OCHOBE €€ CyIIECTBOBAHMS, TOHUMAHUE LIEHHOCTU 3/I0POBOTO U
Oe3omacHoro oOpa3a KU3HH, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY
(U3HUECKOMY M TICUXHUYECKOMY 3J0pPOBBIO, OCO3HAHME LIEHHOCTH COOJIIOJCHHUS
npaBuil 0€30MIaCHOTO MOBEACHUS MPU PadOTE C BEUIECTBAMHU, a TAKXKE B CUTYyalUsX,
YTPOXKAIOIIKUX 3[I0POBBIO U )KU3HU JIIOACH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHMUSI, MOJy4aeMble MPU U3YYECHUU XUMHH, JJIs
peleHns 3aaa4, CBA3aHHbBIX C OKPYKAOLIEH IPUPOJHON CPEIOH, IS TOBBIIICHUS
YPOBHSI  DKOJOTUYECKOM  KyJIbTYpbl, OCO3HaHHS TJIOOAJIBHOTO  Xapakrepa
AKOJIOTHYECKUX MPOOJIEM M TMyTeH HMX peNIeHUs MOCPEICTBOM METOJOB XUMUH,
AKOJIOTMYECKOTO MBIILJICHUS, YMEHUS PYKOBOJICTBOBAaThCS UM B MO3HABATEIbHOM,
KOMMYHUKATHUBHOW U COLIMAJILHOM MPAKTHUKE.

METANIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeranpeaMeTHBIX PE3YNbTATOB BBIJACISAIOT 3HAYUMBIC JIS
dbopMupoBaHUST MHUPOBO33pEHUS] OOIICHAyYHbIE TOHATHS (3aKOH, TEOpHs,
NPUHITAI, TUTIOTe3a, (aKT, CUCTeMa, MPOIIEeCC, SKCIEPUMEHT U JIPYTroe.), KOTOphIE
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX TMpEeIMeTax M TO3BOJISIIOT Ha
OCHOBE 3HaHUUN U3 ATUX MpeAMETOB (GOPMUPOBATH MPEACTABICHUE O IIEJIOCTHOM



HAyYHOU KapTHHE MUPA, U YHUBEpCAIbHbIC yueOHbIE NeWCTBUs (IT03HABATEIbHbIC,
KOMMYHUKaTUBHbBIC, PETYJIATUBHBIC), KOTOphIE 0OecrmeunBaroT (GopMupoBaHue
TOTOBHOCTH K CaMOCTOSITEIbHOMY ITUIAHHUPOBAHUIO M OCYIICCTBICHHUIO y4eOHOM
NeSITENHbHOCTH.

Ilo3naBaTebHbIE YHHBEPCAJIbHbIE y4eOHbIE 1eiicTBUS

Ba3oBble Jjoruueckue 1eiicTBUA:

YMEHHSI HCIONb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHUI: PacKphIBaTh CMBICT XMMHUYECKUX MOHSTHM (BBIIEISATH UX XapaKTEpHbIC
NPU3HAKK, YCTAHABJIMBATh B3aWMOCBSA3b C JIPYTMMHU TOHSATHUSMH), HCIOJIb30BATh
MOHSATHS JIJIs1 OOBSICHEHUS! OTJCJIbHBIX (PAKTOB U SIBIICHUMN, BBIOMpPATh OCHOBAHUS U
KPUTEPUH JUIS KIIacCU(PUKAIUKA XMMHUYECKUX BEIIECTB M XUMUYECKHUX PpEaKIIuil,
YCTaHABJIMBATh MPUYMHHO-CICACTBEHHBIC CBS3M MEXKAY OOBEKTaMU HW3Y4YCHUS,
CTPOUTH JIOTUYECKHE PACCYXACHHS (MHIYKTHUBHBIC, JCTYKTUBHBIC, 110 aHAJIOTHN),
JIeJIaTh BHIBOJIbI U 3aKTIOYCHMUS;

YMECHHE TPUMCHATh B TIPOIlECCe TO3HAHWUS TOHATHS (MPEIMETHBIC |
MeTanpeIMETHBIE), CHMBOJIMYECKHUE (3HAKOBBIC) MOJIEITH, UCIIOJIb3yeMbIE B XHMHUH,
peoOpa3oBBIBATh IMIMPOKO MPUMEHSIEMbIC B XUMUU MOJICIbHBIC TIPEICTABICHUS —
XUMUYECKUH 3HAK (CHUMBOJI D3JIEMEHTAa), XUMH4YecKas ¢Gopmysia U YpaBHEHHUE
XUMUYECKOW peakiny — MNP PEIICHUH y4eOHO-TI03HABATENbHBIX 3aJ1a4, C y4€TOM
ATUX MOJETBHBIX TPEJICTABICHUN BBISBISITE U XapaKTEPU30BaTh CYIICCTBEHHBIE
MPU3HAKN U3YYaeMbIX O0OBEKTOB — XUMHUYECKUX BEIIECTB M XUMUYECKUX PEAKITUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, NPUYMHHO-CICACTBEHHBIC CBS3U U
POTUBOPEYUHS B H3y4aeMbIX MPOIECCaX U SBICHUIX.

Ba3oBble uccienoBarelbcKue AeCTBHS

YMEHHUE HCIOJIb30BaTh IOCTABICHHBIE BOIMPOCHI B KAY€CTBE WHCTPYMEHTA
MO3HAHWSA, a TakKe B KadeCTBE OCHOBHI s (DOPMUPOBAHHUS THIIOTE3BI II0
IPOBEPKE MPABWIILHOCTH BHICKA3bIBAEMBIX CYKIICHUN;

NPUOOPETEHHE ONBITA 0 TUIAHWUPOBAHUIO, OPTaHU3ANMH W TPOBEICHUIO
YUYCHUYECKUX JKCIIEPUMEHTOB, yMEHUE HaOIoJaTh 3a XOAOM Ipolecca,
CaMOCTOSATEILHO MPOTHO3UPOBATH €T0 PE3YNbTAT, (OPMYITHPOBATH 0000IIEHUS U
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEIEHHOTO OIBITA, UCCICIOBAHUS, COCTABIATh OTUET
0 MPOJIETTaHHOM padore.

Pa6Gora c nnopmanmeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W HMHTEPIPETUPOBATH HUHPOPMAIIUIO
Pa3TUYHBIX BUJIOB U (HOPM MPECTABICHUS, MOJIYIaeMyI0 U3 Pa3HbIX NCTOYHUKOB
(HayqHO-TIOMYJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJEpKaHUsA, CIPABOYHBIE
nocoOusi, pecypcbl MHTepHETa), KPUTUUYECKU OICHUBATH MPOTUBOPEUUBYIO H
HEJ0CTOBEPHYIO MHPOPMAIIHIO;



YMEHHE MPUMEHSTh pa3INdHbIe METOAbl M 3allpoChl MPU MOHCKE U OTOOpE
UHGOpMAIMM ¥ COOTBETCTBYIOIIMX JaHHBIX, HEOOXOJMMBIX JUISI BBIIOJHEHUS
yueOHBIX U MO3HABATEIbHBIX 33J1a4 OMPEIEIEHHOTO THUIIA, TPUOOPETEHHE ONbITA B
o0lacTi  MUCHOJb30BaHUS  MHPOPMAIIMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTUH,
OBJIaJICHUE KYJIbTYpOIl aKTUBHOTO MCIIOJIB30BAHUS PA3JIMUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATEILHO BHIOMPATh ONTUMAIBHYIO (pOopMy TMpeAcTaBiIeHUs] UHPOPMAIIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJa4dl HECIOXXHBIMU CXEMaMH, JAuarpaMMaMu,
apyruMu popmamu rpa@uku U KX KOMOMHAIIUSIMU;

yMEHHE HCIOJb30BaTh M AaHAIM3UPOBATHL B Tpolecce ydyeOHOM u
UCCJIeIOBATEIbCKON JESATENbHOCTH MH(DOPMAIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SICTBA M TPAHCIIOPTa HA COCTOSHHE OKPYKAIOIIEH MPUPOIHOM
Cpenpbl.

KoMMyHHKAaTHBHbIE YHHBEPCAJIbHbIE YUeOHbIe NelicTBHUS:

yMEHHUS 3aJaBaTh BONPOCHl (B XOJe Auajgora W (WJIH) JIUCKYCCHH) TIO
CymiecTBy  oOCykgaemMol  Tembl, (QOpMYJIHpOBaTH CBOU  TPEIIOKCHHUS
OTHOCHUTEIHLHO BBITIOHEHUS TIPEIOKEHHON 3a1a4H;

YMEHUS  TPEACTABIATh  TMOJYYCHHBIE  pe3ydbTaThl  MMO3HABAaTEIbHOU
JCSITENFHOCTH B YCTHBIX M THUCHBMEHHBIX TEKCTaxX; JelaTh MPE3CHTAIHI0
pe3yabTaTOB BBIMOJHEHUS XUMHUYECKOTO JKCIEepUMEeHTa (J1abopaTOpPHOTO OIBITA,
1abopaTopHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BELIECTB, yU€OHOTO IPOEKTA);

YMEHHSA Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABaTENbHOM M HWCCIENOBATEIBCKON  JEATENbHOCTH TPH  PEIICHUU
BO3HUKAIOIIUX MPOOJIEeM Ha OCHOBE Y4€Ta OOIIMX HHTEPECOB M COTJIACOBAHMS
no3unuii (00CyX/IeHusI, OOMEH MHEHHUSMHU, «MO3TOBBIC IITYPMBD», KOOPAUHALIUS
COBMECTHBIX JECHCTBUM, OIPENEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOM pabOThI U APYTHE).

PeryasiTuBHBIEe YHUBEpPCaIbHbIe y4eOHbIE /1eiicTBUA:

YMEHHE CaMOCTOSITENIbHO OMNPEACATh WLENHU JESTENbHOCTH, IJIaHHUPOBATh,
OCYILECTBISATh, KOHTPOJIMPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENHHOCTD, BEIOMpPATh Hanbosiee 3(hPeKTUBHBIE CITOCOOBI PEIICHUsT yIeOHBIX U
NO3HABATENbHBIX 3aJa4, CaMOCTOSITEIbHO COCTABJIATh WJIM KOPPEKTHPOBATH
IPEIIOKEHHBIA AJITOPUTM JIEWCTBUM TIPU BBINOJHEHUM 33JaHUM C Y4YETOM
NOJyYeHHUs] HOBBIX 3HAHUU 00 M3yuyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIMSIX,
OLICHHMBAaTh COOTBETCTBUE IMOJIyUEHHOTO pe3yjbTaTa 3asBICHHOM LEIH, YMEHHUE
UCIOJIb30BaTh U aHAJU3UPOBATh KOHTEKCTHI, IIpe/ylaraeMble B YCJIOBUU 3a/IaHUH.

MNPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeAMETHBIX pe3yJabTAaTOB IO OCBOCHHUIO 005S3aTeIbHOTO
colepKaHus, YCTAHOBJICHHOTO JMaHHOW (enepalbHOW pabodeil mporpaMMmon,
BBIJICJISIIOT: OCBOEHHBIE OOYYAIOIIMMHUCS HAy4yHbIE 3HAHMS, YMEHHS M CIIOCOOBI



JNEUCTBHM, crenuuueckue Id TPEAMETHONM o0macTh  «XHUMHS», BHJIBI
NEATEIbHOCTH 1O  TMOJYYEHHI0 HOBOTO  3HAHUS, €ro HHTEpIpETalnH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYAITUSX.

K xoniy oOyuenus B 8 kjacce nmpeMeTHbIEC PE3yIbTaThl Ha 0A30BOM YPOBHE

JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

e PpACKpBIBAaTh CMBICI OCHOBHBIX XUMHUYECKHX IMOHSATHI: aToOM, MOJEKYIa,
XUMUYECKUN DIIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEJIbHAS aTOMHAS U
MOJIEKYJISIpHAasi Macca, KOJIMYECTBO BELIECTBA, MOJb, MOJIIPHAs Macca,
MaccoBasi JI0JisI XMMHUYECKOTO 3JIEMEHTA B COSIMHEHUH, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCJICHMs, XMUMHUYECKasl peakius, KiacCuPUKaius peakiuil: peakiuu
COCAMHEHUS, PEaKIUu pa3JIoKEHUs, PEaKIUu 3aMEIICHUs, pPEeaKIuu
oOMeHa, 3K30- U SHJOTEPMUYECKHUE PEaKLUU, TEIUIOBOM 3(P(HEKT peakiini,
AIpO aTOMa, DJIEKTPOHHBIM CJOM aroma, aToMHasi OpOWUTalb, pPagUyC
aToMa, XUMHUYECKasi CBsI3b, MOJIAPHAS U HEMOJSpHAs KOBAJICHTHasl CBSI3b,
WOHHAs CBs3b, MOH, KaTHOH, aHWOH, PAcTBOpP, MAacCOBas JIOJS BEIIECTBA
(TIpolieHTHAsl KOHIICHTPAIIUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX TOHITUH W
MIPUMEHSITh ATH TIOHSTUS MPU OMMCAHUU BEIIECTB U UX MPEBPAILICHUII;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJIg COCTaBieHus (opmyin
BEIIECTB U YPABHCHUN XUMHYECKUX PEAKIUN;

e OINpENENsATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSIX,
CTENEHb  OKHUCJICHUSI  DJIEMEHTOB B  OMHApHBIX  COCAMHEHUSIX,
MPUHAAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY Kiaccy COEAUHEHUH IO
dbopmynaMm, BHJ XUMHYECKOM CBsI3U (KOBaJ€HTHAas M HOHHAs) B
HEOPraHUYECKUX COCTUHCHHUSIX;

e packpsiBaTh cMmbica Ilepunomnueckoro 3akona J[. WM. Menaeneesa:
JEMOHCTPUPOBATh MOHUMAHUE TEPUOAUYECKOM 3aBHCUMOCTH CBOWCTB
XUMUYECKUX JJIEMEHTOB OT UX MojoxkeHus B Ilepuoauyeckoid cucreme,
3aKOHOB COXPAHEHMSI MacChl BEHIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HHUsI, 3aKOHa ABOTrajpo;

e ONUCHIBATh W XapakTepus3oBaTh TabmuuHyto ¢opmy Ileproguueckoit
CUCTEMbl XHMMHMUYECKHUX OJJIEMEHTOB: pa3jiuyaTh [OHATHS «TJIaBHAs
noarpynna (A-rpynna)» u «mnobdoyHasi noarpymnmna (b-rpymnma)», mManeie u
0oJbIIIME TIEPHOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabmuie «llepmomuueckass cucrema xumudeckux osiementoB . .
MeHnneneeBay C UHUCIOBBIMH XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB | 3apsij spa, 00IIee YiClIO dJIEKTPOHOB
U pacIpeIeICHHE UX 0 DJICKTPOHHBIM CJIOSIM);

KJIacCU(UIIMPOBATH XUMUYECKUE DIJIEMEHThI, HECOPraHUYECKUE BEIECTBA,
XUMHUYECKHE peakiuu (M0 YMCIy W COCTaBy YYACTBYIOIIMX B PEAKIHH
BEIIECTB, MO TEII0BOMY 3 (DexTy);

XapaKkTepu3oBaTh (OMUCHIBATH) OOIME XWMHUYECKHE CBOWCTBA BEIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPKAasi OMUCAHUE MPUMEPAMU MOJEKYIISPHBIX
YPaBHEHHI COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIHIA;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTU OT UX KaU€CTBEHHOIO
COCTaBa, BO3MOXKHOCTM TPOTEKAHUS XMMHUYECKUX TMpEBpalICHUN B
Pa3IUYHBIX YCIOBUSX;

BBIYHUCIIATh OTHOCHUTCIBHYIO MOJICKYJISPHYIO M MOJSPHYIO  MacChl
BEIIIECTB, MAacCCOBYIO JIOJIO XHUMHYECKOrO JjieMeHTa 10 (opmyre
COEJIMHEHHUSI, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMUYCCKOHN PEaKInu;

PUMEHSATh OCHOBHBIC OIEpaIliy MBICIIUTCIBHON JEATEIHPHOCTH — aHAIIN3
U CUHTE3, CpaBHEHHUE, 0000IIeHHEe, CHUCTeMaTU3alluio, KiIacCU(PUKAIIUIO,
BBISIBJICHUE TPUYMHHO-CJICJICTBCHHBIX CBS3€H — I HM3y4YeHUS CBOWCTB
BEIICCTB W XUMHUYECKHX PEaKIHUH, €CTCCTBEHHO-HAYYHBIC METO/IbI
MO3HaHUsI — HAOJIJICHUE, HU3MEpPEHUE, MOJCIUPOBAHHUE, SKCIEPUMEHT
(peayIbHBIN U MBICIICHHBIN);

CIEN0BaTh  IpaBWIaM  TMOJb30BAHUS  XUMHUYECKOM  TMOCYJIOM W
7a00paTOpHBIM  O0OpPYJIOBAaHUEM, a TakKe IMpaBWIaM OOpaIleHUs C
BEIIECTBAMA B COOTBETCTBUM C WHCTPYKIUSMU II0 BBITIOJHECHUIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJIYYECHUI0O WU COOMPAHUIO
razoo0pa3HbIX BEHIECTB (BOJOPOJAa M KHCIOPOJA), MNPUTOTOBICHUIO
pacTBOPOB C OMPEAECIEHHON MacCOBOM JOJIEM PACTBOPEHHOTO BELIECTBA,
IJIAHUPOBATh M TPOBOJUTH  XUMHYECKHE  OKCIEPUMEHTBHI IO
pacro3HaBaHHUIO PACTBOPOB MIEIOYEH M KUCIOT C MIOMOIIBIO0 HHIUKATOPOB
(;makmyc, heHoNnGTANTCHH, METUIIOPAHK U APYTHE).



TEMATHUYECKOE IINTAHUPOBAHUE

Koan4yecTBo 4acoB

Ne HaunMeHoBaHMe pa3ieoB u DJIeKTpOHHbIe (LM (ppPOBbIE)
KonTpoabnbie IpakTnyeckune
n/n TeM NMPOrpaMMbl Bcero o0pa3oBaTebHbIC PecypChl
padoThI padoThI
Pa3nen 1. [leppoHavyaibHble XUMHUYECKHE MOHSTHS
XuMusi — BaXkHast 00J1aCTh
11 €CTECTBO3HAHUS U 8 1 bubnunoreka [JOK
' MPAKTUYECKOU IEITEIHbHOCTH https://m.edsoo.ru/7f41837c
4esoBeKa
HWroro mo pazneny 8
Pa3nen 2. Baxkneiimne npeacTaBuTe/ M HEOPraHNYeCKNX BellecTB
21 Baxneiimue npeacTaBuTeNu 5 bubmamnorexa [IIOK
' MPOCTHIX BEIIECTB https://m.edsoo.ru/7f41837c
bub6munoreka [JOK
2.2 Bona. PactBopbL. 4
A P https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIacChl
2.3 HEOPTaHUYECKUX 7 1 bubmorexa [JOK
' P . https://m.edsoo.ru/7f41837c
COEJIMHEHU
Hroro mo pazneny 16

Pasznea 3. Ilepuoguueckuii 3axon u [lepuoguyeckas cucrema xumudeckux 1eMenToB /. U. MenjaesieeBa. CTpoeHue aToMoB.
Xumuuyeckas cBsi3b. OKHCJIANTEIbHO-BOCCTAHOBUTE/IbHbIE peaKIIuN

3.1

[Teproguueckuii 3aK0H 1
[lepuonnueckas cucrema
XUMHYECKUX dNIeMeHTOB [1.
N. MenpneneeBa. CtpoeHue

bubmunorexa [JOK
https://m.edsoo.ru/7f41837c
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aTomMa

XUMHYECKasa CBA3b.

bu6mmoreka [JOK
32 OrrcATenbHO 3 https://m.edso0.ru/7f41837¢
BOCCTAHOBUTCIIBHBIC PECAKIITNHN
Hroro mo paznery 8
PezepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB 34

[10 ITIPOTPAMME



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

IHOYPOYHOE IIVTAHUPOBAHHUE

KosaunvecTBo yacoB DJIeKTPOHHbIE
Jlara nudpoBLIe
Nenn/m | Tema ypoka IIpakTnyeckue op
Bceero KonTpoabubie G u3ydeHusi | oOpa3oBaTe/ibHbIE
A00ThbI
padoThI P pecypcbl
[TonsiTue 06 uctTopuun Bu6 OK
nOIMOTEKA
1 BO3HUKHOBEHHUS U PA3BUTHUSL XUMUMU. 1 1
X https://m.edsoo.ru/ff0d210c
UMUS B CUCTEME HayK.
MeTo1p1 HAYYHOTO MTO3HAHUS
5 HaOII0ICHUE, H3MEPEHUE, 1 bu6mmoreka [JOK
DKCIIEPUMEHT. https://m.edsoo.ru/ff0d227e
MonenupoBaHue Kak crocod
no3Hauusa B xuMun. CocTaBiieHUE
3 MOJ€ENEN MOJIEKYI IPOCTBIX U 1 1 bubmiorexa LIOK
a yaup https://m.edsoo.ru/ff0d23dc
CIIOKHBIX BEIIECTB.
PacueTsl ¢ HCITOJIL30BaHUEM ITOHATHUS Bu6 LIOK
HOJIMOTEKA
4 MaccoBas JIOJISI BEIeCTBa B CMECH. 1
https://m.edsoo.ru/ff0d26ca
PacueTsl ¢ HCIT0JIb30BaHUEM ITOHATHUS
5 MaccoBas IO XUMHYECKOr O 1 bub6moreka [[OK
3JIEMEHTA B COCTMHECHUH https://m.edsoo.ru/ff0d28c8
CocraBiieHne XUMAYECKUX (hopmy
bu6mmoreka [JOK
6 CIIO)KHBIX BEIECTB 110 BAJICHTHOCTH. 1
B https://m.edsoo.ru/ff0d2a6c
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XuMuueckue peakuuu. Pemenue
3a7a4 ¢ UCIIOJIL30BaHUEM 3aKOHA

bu6mmoreka [JOK

! COXpPAaHEHUS MACCHI BEUIECTB. https://m.edsoo.ru/ff0d2be8
Knaccudukanum XuMHUIeCKuX
pEeaKIrii MO YUCTY U COCTaBy

3 peareHToB U 10 TermioBoMy 3G dexTy bubnuorexa [JOK
XUMHYECKUX PEAKIIMN. XUMUYECKUE https://m.edsoo.ru/ff0d2a6¢c
YpaBHEHMS.
Pemenue 3a1a4d ¢ uconp30BaHUEM

9 MOHATHS 00bEMHAs 10/ BEILIECTBA B bu6munorexa [JOK
ra3oBOH CMECH. https://m.edsoo.ru/ff0d2d50
Baxwuelimme npeacTaBuTenu
ra3o000pa3HbIX BEIIECTB.
Hcnonb3oBanue BOAOpO/ia B

10 KauecTBE TOIUIMBA. | eHeTHyecKas bubmorexa HOK

https://m.edsoo.ru/ff0d2eae
CBSI3b BOIOPO/1a, KUCIIOPOAA U UX
COCTMHEHUH.
Baxxueinne nmpeacTaBuTEIN OKCHIOB
11 KHCIOT U conell"z. " an bubmmorexa [JOK
https://m.edsoo.ru/ff0d4290

Pemenue 3a1au ¢ UCMoIb30BaHUEM
MOHATHUH KOJIMYSCTBO BEIIECTBA,

12 MOJISIpHAs Macca, Yuciao ABOrajapo u buommorexa LIOK

MOJISIpHBIA 00bEM Tr'a30B.

https://m.edsoo.ru/ff0d448e
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OTHOCHUTEeNbHAs TIOTHOCTh Ta30B.
Brrunciienre MoneKyIsipHOil MacChl

bu6munoreka [JOK

13 ra3a 1o U3BECTHOW OTHOCHUTEIIBHON
https://m.edsoo.ru/ff0d4614
IJIOTHOCTH.
AHau3 U CUHTE3 — METObI U3yUEHUS
cocTaBa BO/Ibl. XUMHUYECKHE CBOWCTBA bubmuorexa [{OK
14
BOJIBI. https://m.edsoo.ru/ff0d497a
PacTBOopuMOCTH BEITIECTB B BOJIE.
Pacuersl ¢ ncnonb3zoBaHnremM
15 rpauKOB PaCTBOPUMOCTH IS bubmuoreka LIOK
OMpEeICIICHUSI PACTBOPUMOCTH https://m.edso0.ru/ff0d4790
BEILIECTB B BOJIC.
CriocoObI BbIpa)KEHUS! KOHLIEHTPAIH
pPacTBOpPOB: MaccoBast JOISA
16 aCTBOPEHHOT'0 BEIECTBA, MOJISIpHAS bubmmorexa [JOK
p P - ’ P https://m.edsoo.ru/ff0d4c4a
KOHIICHTpAITHSI.
Pacuertsl mo ypaBHEeHUAM
XUMHYECKUX PEAKIINH ¢
17 HUCIIOJIL30BAHUEM TIOHSATUSI MaccoBast bub6mmoreka [JOK
JIOJISl PACTBOPEHHOT'O BEIIIECTBA U https://m.edsoo.ru/ff0d4ae2
MaccoBasi JIOJIS BEIIECTBA B CMECH.
18 XUMHYECKHE CBOMCTBA OKCHUIOB.
. . bubnuoreka [JOK
19 XHUMHYECKHE CBOMCTBA OCHOBAHH.

https://m.edsoo.ru/ff0d4dd0
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20 XUMHYECKHE CBOMCTBA KUCIIOT. bub6munorexa [JOK
https://m.edsoo.ru/ff0d4ddo
21 XHUMHYECKHE CBOMCTBA COJICH. bub6moreka [[OK
https://m.edsoo.ru/ff0d50d2
I'enernyeckast CBSI3b MEXKITY
22 KJ1accaMy HEOPTaHUYECKHUX bubmmorera I[OK
. p https://m.edsoo.ru/ff0d4dd0
COCAMHEHHM
[IpakTuueckas padora
93 «['eHeTn4eCKas CBI3b MEXKIY bubnuorexa [{OK
KJIaCCaMU HEOPraHUYECKUX https://m.edsoo.ru/ff0d4f42
COCTMHEHUN»
AmMboTepHbIE OKCUABI U
24 rugpokcuipl. [lonsitue o bubnmnoreka [IOK
KOMILJIEKCHBIX COJISX. https://m.edsoo.ru/ff0d542e
CocTostHuE 3JIEKTpOHA B aTOME.
OpOutans. DHEPreTHISCKUE YPOBHU
25 u Eo OBHH aTPOMa S dyp bubmmorexa [JOK
P -5 P https://m.edsoo.ru/ff0d55a0
opbutammn
DIIeKTPOHHBIC KOHPUTYpaAIUU 1
26 ANEKTPOHHO-TpaduIecKre GopMYyITbI bubnuoreka [JOK
aTOMOB. https://m.edsoo.ru/ff0d5708
3aKOHOMEPHOCTH U3MECHECHHS
pagnycoB aTOMOB, METALNTUYECKUX U
. bub6maunorexa [JOK
27 HEMETAINIMYCCKUX CBOMCTB

QJICMCHTOB II0 IICpUOJaM U I'pYyIIIIaM.

https://m.edsoo.ru/ff0d5708
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3MeHeHne cBOUCTB COEMMHEHUN

28 XUMHYECKHX AJIEMEHTOB B ITeproAax 1 bubmuotexa [{OK
U rpynnax. https://m.edsoo.ru/ff0d5708
3nauenue [lepuoanueckoro 3akoHa u

29 [lepnonnueckoii cucTeMsl s 1 bubnmnorexa [JOK
pPa3BUTHUS HayKU U IIPAKTUKHU. https://m.edsoo.ru/ff0d5708
TuIbl XUMHYECKOHN CBSI3H.

30 DJIEKTPOHHBIE U CTPYKTYpPHBIE 1 bubnunorexa [IOK
(hopMyITBI BEIIIECTB. https://m.edsoo.ru/ff0d5708
AmMop(hHBIE U KPUCTALITUIECKHE

31 BEIECTBA. 3aBUCUMOCTh (PU3UICCKUX 1 bu6mmoreka [JOK
CBOMCTB OT CTPOEHHS BEILIECTB. https://m.edsoo.ru/ff0d5708
CocraBieHue ypaBHEHUI

32 OKHCITUTEIIbHO-BOCCTAaHOBUTENbHBIX 1 bubnmorexa [IOK
peaKuuu. https://m.edsoo.ru/ff0d5708

33 PesepBHbIil ypOK.

34 PesepBHbIil ypoK.

OBUIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YHEHUKA

» Xumus: 8-i kiacc: 6a30BbIN ypOBEHB: YUEOHUK; 5-¢ U3aaHue, nepepaboTaHHOe,
8 kmmacc/ I'abpuensu O.C., OctpoymoB WU.I'., CnaakoB C.A. AKIIOHEpHOE

obmecTtBo «M3narenbcTBO «lIpocBenienne»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
https://m.edsoo.ru/7f41837c

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






