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HHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHusl, MPEACTaBICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBe (henepanbHON padoueii MporpaMMbl BOCIIUTAHUS
U ¢ y4€TOM KOHIICTIIMKM TIPETOJaBaHus yd4eOHOTO TMpeaMeTa «XuMHS» B
oOpasoBaTeabHbIX opraHu3amnusax Poccuiickoit deneparum.

[Iporpamma 1o XxuMuu Oa€T MOPECTaBICHUE O IENsAX, OOIIel cTpaTeruu
oOy4eHHMs, BOCHHTAHHS M pPAa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4e€OHOIro
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE CoJiep>KaHue,
npeaycMaTpUBaeT paclpeielieHue ero Mo KiaccaM W CTPYKTYPUPOBAaHUE 10
pa3ienaM M TeMaM IMpPOrpaMMbl MO XUMHUH, ONPEAENAET KOJWYECTBEHHBIE M
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJIEAOBAaTEILHOCTh HM3YYEHHUS] XUMHU C Yy4€TOM MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTEbHOU
porpamMMbl HA YPOBHE OCHOBHOT'O OOIEro oOpa3oBaHMs, a Takxke TpeOOBaHMI K
pe3yabTataM o0ydeHUs] XUMUU Ha YPOBHE 1ieJIel N3y4eHUs PeIMETa U OCHOBHBIX
BUJIOB Y4€OHO-IO3HABATEIbHOU JEATEIBHOCTH OOYYalomerocss IO OCBOCHUIO
y4eOHOTO CO/ICp)KaHMS.

3HaHME XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTEPUAIHHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpatOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUM U 00 DSBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, YHEPreTHYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOXPAHECHHUSI.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiv3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00111el U (PyHKIIMOHATEHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ B (DOpPMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OOy4JarommMxcsi, HABBIKOB WX CAMOCTOSITEIHPHOW  Y4EOHOUW  JIESITENIbHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEIHEBHOM KU3HM, TaK U B MPO(HECCUOHAIBHOM €SI TEILHOCTH;



3HaKOMUT CO CHEUU(PHUKON HAYYHOTO MBILIUICHHS, 3aKJIaIbIBA€T OCHOBBI
LIEJIOCTHOTO B3IJIs1a HA €UHCTBO MPUPOBI U YEIIOBEKA, SABJIIETCSA OTBETCTBEHHBIM
3TarnoM B (POPMHUPOBAHUN €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YJarOMINXCS;

CHOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-
-HAYYHBIM 3HaHUSAM, K IPUPOJE, K YEJIIOBEKY, BHOCUT CBOM BKJIAaJ B IKOJIOIMYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHple HampaBlieHUS B OOyYE€HUM XHMMHUU OOECHEUMBAIOTCS CIEUU(PUKON
COJEp)KaHusl  ydyeOHOro IMpenMera, KOTOpBIM  SABJIAETCS  MEAarornyecku
alaliTUPOBAHHBIM OTpPa)KEHUEM 0a30BOM HayKU XMMHH Ha OINPENEIEHHOM dTane eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMbI MEPBOHAYAIBHBIX MOHSITHUI XUMHUHU, OCHOB
HEOPIaHUYECKOM XHMHUU U HEKOTOPBIX OTHEIBHBIX 3HAYMMBIX IOHATUU
OpPraHUYECKON XUMUHU.

CrpykTypa coaepkaHus MPOrpaMMbl IO XMMHUU CPOPMUpPOBAHA HA OCHOBE
CUCTEMHOT0 Ioaxoja K €€ uazydeHuro. ConepkaHue CKIAIbIBACTCS U3 CHUCTEMBI
MOHATHN O XUMHAYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATUN O XUMUYECKOU
peakuuu. OO0e 3TU CUCTEMBl CTPYKTYpPHO OpraHM30BaHbl 10 MPUHIUIY
IIOCJIEA0BATEILHOIO PAa3BUTHs 3HAHUM HAa OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOr0 YPOBHS:

— aTOMHO--MOJIEKYJISIPHOT'O YYEHHS KaK OCHOBBI BCEI'O0 €CTECTBO3HAHUS;

— Ilepnoanyeckoro 3akona /l. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHMS O CTPOCHHUH aTOMa U XUMHUYECKOH CBSI3H;

— TMpPEeACTaBIEHUN 00 JJIEKTPOJUTUYECKOW JAUCCOIMAllMM BEUIECTB B
pacTBopax.

TeopeTndueckne 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OSMIUPHUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCJIEI0BATEIBHO OT OJIHOTO
YPOBHS K IPYTrOMY, BBITIOJIHSAA (PYHKIUU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOWCTB,
CTPOCHMS U BO3MOXKHOCTEHN MPAKTUYECKOIO IIPUMEHEHHUS U ITOIYYEHHS U3Y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (hOPMHPOBAHUIO
IIPEJCTABJICHNUS] O XUMUUYECKOW COCTAaBIIAIOIIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CUCTEMHOU IIPUPO/IbI, HIEHHOCTHOI'O OTHOLIEHUS K HAYYHOMY 3HAHUIO U METOJaM
IIO3HAHUA B Hayke. M3yyeHne XMMHUM NPOUCXOIUT C IIPUBJICYECHHUEM 3HAHUMN W3
paHee M3Yy4YEeHHBIX Y4YeOHBIX mpeamMeroB: «Okpyxkaromuii Mupy, «buonorus. 5—7
KJIacCh» U «Pu3uka. 7 Kinacey.

[Ipy wu3yyeHUH XUMHUM MOPOUCXOAUT (OPMUPOBAHME 3HAHUI OCHOB
XUMHYECKOM HAayKHd KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUUECKOU
JEATEIbHOCTH YEJIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIBTYpBI. 3a1a4a



y4e0HOTr0 MpeJMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMbl XUMUYECKUX 3HAHUNA —
BaXHEHIINX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUMN, TOCTYITHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, S3bIKa HAayKd, B MPHOOIICHUU K
Hay4YHBbIM METO/IaM IMO3HAHUS NPU W3YYEHHMH BEILECTB U XUMUYECKUX PEAKIMii, B
(OpMUPOBAHNY U Pa3BUTUH IT03HABATEIbHBIX YMEHUM U UX IPUMEHEHUH B YUEOHO-
MO3HABATEJIBHON U y4eOHO-UCCIIEIOBATENBCKOM A TENbHOCTH, OCBOCHUHU MPAaBHII
0e301macHOro o0paIieHus ¢ BeIeCTBaMH B TIOBCETHEBHOM KU3HU.

[Tpu u3yyeHUn XMMHUU Ha YpPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUsSI Ba)KHOE
3HaYCHHUE NMPUOOPENN TAKUE LIETH, KaK:

— (¢$opMUpOBaHHE WHTEIUICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CaMOCTOSITEJIbBHOMY HPHUHSITHUIO PEIICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCSI YCIIOBUSM KU3HU;

—  HalpaBJCHHOCTh OOYy4YeHMs] Ha CHCTEMaTHYECKOe MpUOOIIEHHUE
oOyyarolmmxcs K CaMOCTOSITENIbHOM IO3HABaTEJIbHON JESITENbHOCTH, HAyYHBIM
MeToJlaM NO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUH,

— obecrieueHne yciaoBuil, CHOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOIIUMHUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIHHOCTH, MO3HAHUS M CaMOTO3HAHUA, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (opmupoBanue oOmEeNd (QYHKIMOHAIBHOM H €CTECTBEHHO-HAYYHOU
TPaMOTHOCTH, B TOM UHCJI€ YMEHUW OOBSICHITH W OIEHUBATH SIBJICHUS
OKpY’KaloIller0o MHUpa, MCIOJIb3YySl 3HAHUS U OIBIT, MOJyYEHHBIE MPU H3yYECHUH
XUMHH, TPUMEHATh UX IIPU PELLIEHUH TPOOJIEM B IOBCETHEBHOM KU3HU U TPYJOBOM
JeSITeIIbHOCTH;

— (QopmupoBaHue y oOyyaroumxcs T'yMaHUCTHUECKUX OTHOILIEHU,
NOHMMAHUS LEHHOCTH XUMHYECKMX 3HAHUWA [UIsi BBIPAOOTKU HKOJIOTMYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEJAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBALlMM K OOYyYEHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO M
CAMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS  OOINEYEIIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MOl U HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

Oo11ee YKcio 4acoB, OTBEAEHHBIX JIJIsl U3YUYE€HUS XUMUHU HA YPOBHE OCHOBHOT'O
oOmero oOpa3oBanus, cocrasisier 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HEJICITIO)



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemjectBa. du3nMueckue CBOWMCTBA BEMIECTB. ArperaTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeTomax MO3HaHWUS B XUMHUH. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnyeckasi popmyia. BaleHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cOocTaBa BemlecTB. OTHOcHUTENbHAsE aTOMHast Macca. OTHOCHUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KommuecTBo BemectBa. Moiib. MonsipHast Mmacca. B3auMocCBsI3b KOIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX eAuHUI] BemiecTBa. Pacu€rel mo Qopmynam
XUMHUUYECKUX COCTUHEHUH.

Du3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHHsI MacChl BEIIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukarms
XUMUYECKUX PEaKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu paboThl B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHUEM, U3YYCHHE U OMUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOIIOJCHUE
¢dbuznyeckux (IJIaBJICHUE BOCKa, TasHUE JibJla, pacTUpaHUE caxapa B CTYIKe,
KUIIEHUE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIUBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCAaHWE MPU3HAKOB IMPOTEKAHUS XMMHUYECKUX peakiuil (pa3inoKeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TUAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMmo/ieiicTBre xkene3a ¢ pactBopoM conu meau (11),
U3y4YeHUE CIOCOOOB PA3JEJICHHs] CMECEH: C MOMOILBI0 MAarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, AUCTHWLIAIMUA, XpoMaTorpadusi, MPoBEACHNUE OUYUCTKH MOBAPEHHOMN
COJIM, HaONIOJCHWE W  ONHUCAaHWE  PEe3yJbTaTOB  MPOBEICHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BemiecTBo. Haxoxxaenuwe kuciaopoga B mOpupoje, (u3Hueckue M XUMHYECKUe
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [Ipumenenune kucinopoaa. CrnocoObl
NOJIy4eHHUs] KUclopoda B JabopaTopud W TPOMBIIUIEHHOCTU. Kpyrosopor
KHcIopoaa B mpupoae. O30H — ajuioTporHas MoAuGUKaIs KUCIOpOoaa.



TennoBoit 3h(deKT XUMHUECKONW peaklnd, TEPMOXUMHUYECKHE ypaBHEHUS,
9K30- W DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 deKTa, pa3pylieHrne 030HOBOTO CIOS.

Bonopon — sneMeHT u mpoctoe BemecTBo. HaxoxaeHue Bogopoaa B IpUpoJeE,
bu3nYecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyyeHus. Kucnors
Y COJIH.

Momnsipabiii 00BEM razoB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pactBopurens.  PacTBOpBIL
HacelllleHHbIE M HEHACBIIIEHHBIE PACcTBOPbI. PacTBOPMMOCTh BEIIECTB B BOJE.
MaccoBast 10711 BellecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Pose pacTBOpOB B mpuposie U B XKU3HU 4desioBeKka. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HEeHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanusa neopranuueckux coenuHenuit. Oxcuasl. Knaccubukarms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpasyromue. Homenknarypa okcuaoB. Du3nyeckue ©U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lomyuenune okcuaos.

OcHoBanus. Krnaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHOBaHuA. HomeHkiarypa ocHoBaHui. PU3NUECKHE U XUMHYECKUE CBOKCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenkinarypa kucior. Ousndeckue u
XHMHYECKHE cBoMcTBa KHCIOT. Pan aktmBHOcTHm MetauioB H. H. bekerona.
[TonydyeHue KUCIOT.

Conu. HomeHnknarypa coneil. @U3NYeCKUe U XUMHYECKUE CBOMCTBA COJICH.
[TomydyeHue conen.

['eHeTnyeckas CBSI3b MEXKY KIaCCAMU HEOPTaHUYECKUX COCIMHEHMUIA.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJIyUYEHHUE,
coOupaHue, pacro3HaBaHWE M U3YYCHHE CBONCTB KHUCJIOPOJa, HAOIIOJCHUE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
MpeKpaileHus ropenus (rmosxkapa), 03HaKOMJICHHE C 00pa31aMy OKCHJIOB M OTICAHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHE, pACIO3HABAHHE M U3YYCHUE CBOWMCTB
BOZIOpo/a (TOpeHwue), B3auMo/ieicTBre Bogopoia ¢ okcuaom meau (1) (Bo3zmoxHO
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOCHUE 00PA3IIOB BEMIECTB KOJINYECTBOM
1 Monb, uccienoBaHHEe OCOOEHHOCTEH pacTBOPEHMsI BEIIECTB C Pa3IMYHON
PacCTBOPUMOCTBIO, MPUTOTOBJICHUE PACTBOPOB C OMPENCIEHHOW MACCOBOM IOJIEH
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACIHCTBHE BOJIbI C MeETaUlaMH (HAaTpUeM U
KaJIbllu€M) (BO3MOKHO UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3Ii0B HEOPTAaHUYECKUX BEIIECTB PA3IMIHBIX KJIACCOB, HAOIOEHNE N3MECHECHHUSI
OKpACK{ MHJIMKATOPOB B PACTBOPaxX KUCIOT U IIEI0UEH, U3YyUEHUE B3AUMOIACHCTBUS



okcuna meau () ¢ pactBopoM cepHOM KUCTOTBI, KUCIOT C METANIAMH, PEAKIIUil
HEWTpanu3aluu, MOJy4YeHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTaJula APYTUM U3 PaCTBOPA COJIU, PEUICHUE KCIIEPUMEHTAIBHBIX 337a4 [0 TEME
«BaxHeiilne KIacchl HEOPraHUYECKUX COCTUHEHUIN.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OxucANTEeILHO-BOCCTAHOBUTEILHbIE PeAKIIMU

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTHe 0
rpynmnax CXOJHBIX DJJIEMEHTOB (IEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIe 00pa3yoT aMm(pOTEPHBIE OKCHIbI
U TUAPOKCUJIBI.

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuoanas u qiauHHonepuoaHas popmel [lepuonnueckoit
cucteMmbl xumudeckux snemeHToB . M. MengeneeBa. llepuonbl W TpyIIibL.
Du3NYECKU CMBICII TOPSAKOBOIO HOMEPA, HOMEPOB MEPUOA U TPYIIIIBI AIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX  000JIOUEK aTOMOB TMepBbIX 20 XHMHYECKUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
AJIEMEHTA I10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH M3MEHEHHUSI pajiuyca aTOMOB XUMHUUYECKUX DJIEMEHTOB,
METATUYECKUX U HEMETAJUIMYECKUX CBOMCTB MO TpyMIaM U Mepruoaam.

3nauenue [lepuoauueckoro 3akoHa u [leproanyeckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuy€Hbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisspHAss W HEMOJISIPHAs))  CBSI3b.
DJIEKTPOOTPULIATENILHOCTh XUMUYECKUX 31EMEHTOB. IOHHAs CBS3b.

Crenenbp  okucneHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Iporniecchbl OKMCIEHNs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3ydeHue oO0pa3loB BEUIECTB METAUIOB M HEMETAUIOB, B3aUMOJICHCTBHE
TUAPOKCHAA LHMHKA C pPAacTBOPAaMHU KHCJIOT W IIEJIIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakinu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmnoie ceasu

Peanuzanusi MEXNpeIMETHBIX CBSI3€M MpPU W3YYEHUM XUMHUHM B 8 Kiacce
OCYIIECTBJISIETCS. 4epe3 HKCIOJIb30BaHHE KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.



OO1ue ecTecTBEeHHO--Hay4HbIe MMOHATHS: HAYYHbIN (aKT, TUIIOTE3a, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, MePUOIUNIHOCTh, HAOJIOIEHHE,
HKCIIEPUMEHT, MOJICIIUPOBAHKE, U3MEPEHHE, MOJIETb, SBJICHUE.

dwusuka: MmaTepusi, aTOM, MJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH/I, H30TOTIHI,
PaMOaKTUBHOCTh, MOJIEKYJa, AJICKTPUYCCKUHU 3apsill, BEIIECTBO, TEJIO, OO0BEM,
arperaTHOe€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3NUECKHE BEIWYWHBI, CIUHUIIBI
U3MEpEHHsI, KOCMOC, TIJIaHeThI, 3BE3/1b1, CoHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaJIbl, TOPHBIE IOPOBI, TIOJIE3HbIC
UCKOTIaeMBbI€, TOIUTMBO, BOJTHBIE PECYPCHI.

IHINTAHUPYEMBIE PE3YJbTATBI OCBOEHUSA IPOI'PAMMBI 110
XNMHMHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

JIMYHOCTHBIE PpE3yJbTaTbl OCBOEHHUS IPOrPaMMbl OCHOBHOTO OOIIETo
oOpa3oBaHMsI JOCTUTAIOTCS B XOA€ OOyYeHHUS XUMHUU B €IUHCTBE y4eOHOU U
BOCIIUTATEJIbHON IEATEIIBHOCTU B COOTBETCTBUU C TPAAULIMOHHBIMU POCCUNCKUMU
COLMOKYJIbTYPHBIMM M JTYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMA B
oOLIeCTBE MpaBUJIaMU U HOpPMaMHU [OBEJIEHUS M CHOCOOCTBYIOT Mpolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLMANIN3ALINN O0yYarOIIUXCSl.

JIMYHOCTHBIE  pe3ydbTaThl  OTPaKalOT  TOTOBHOCTh  OOYYaOLIUXCS
PYKOBOACTBOBATbCA CHCTEMOM TMO3WUTHMBHBIX LEHHOCTHBIX OpHEHTAUUMWd U
paclIMpEeHUe OIIbITA IEATEIBHOCTU Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) maTpMoOTHYECKOT0 BOCTIMTAHNS

LIEHHOCTHOI'0 OTHOILIEHUSA K OTE€YECTBEHHOMY KYJIBTYPHOMY, UCTOPHUYECKOMY
U HAYyYHOMY HACIEAUIO, NOHUMAHMs 3HAYECHUS XUMHUYECKOM HAyKU B JKU3HU
COBPEMEHHOT0 OOILECTBA, CIIOCOOHOCTU BIAJETh JOCTOBEPHOW HMH(pOpMalMeil o
[IEPEIOBBIX JOCTHKEHUAX W OTKPBITUAX MHUPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOICTBE MHUpa U OOIECTBA;

2) rpaKaaHCKOr0 BOCIIUTAHMS:

IIPEACTABICHNUS. O COLMAJIbHBIX HOPMax M MpPaBUiIaX MEXKINYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHOM KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Y4eOHO-MCCIEAOBATENbCKOM, TBOPYECKOM M JAPYTUX  BHAAX
JeSITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JAEATEIBbHOCTU IpU
BBIMIOJITHEHUHM Y4€OHBIX, I103HABATEIbHBIX 3a7a4, BBIMOJHEHUH XHUMHUYECKUX



AKCIIEPUMEHTOB, CO3/IJaHNU YI€OHBIX TPOEKTOB, CTPEMJICHUS K B3AMMOIIOHUMAHUIO
¥ B3aMMOTIOMOIIIY B TIPOIIECCE ITON YICOHOU NI TETLHOCTH, TOTOBHOCTH OIICHUBAThH
CBOE TIOBEJCHHE W TOCTYNKHA CBOMX TOBAPHUIINCH C TMO3UIIMA HPABCTBEHHBIX H
MPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIIEICTBUNA MOCTYTIKOB,;

3) HeHHOCTH HAYYHOT'O MO3HAHUS:

MHPOBO33PEHUYCCKUE TIPECTABICHUS O BEIIECTBE M XUMUYECKOW PEAKITUH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W COCTABIISIOIIHC
OCHOBY I TIOHUMAaHUsI CYIIHOCTH HAYYHOM KapTHHBI MUpPaA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHsI TMPHUPOJIbI, B3aUMOCBS3AX YEJIOBEKA C
MPUPOIHON CPEOid, O POJIM XUMHUU B ITO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIE MOTHUBHI, HAIIPaBJICHHBIC HA IMOJYYECHUE HOBBIX 3HAHHWM 10
XUMHUH, HEOOXOJMMBIE i OOBACHEHHUS HAOJI0Ia€MbIX MPOIECCOB U SIBJICHUM,
MO3HABATENIbHON, MH(DOPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYpPhI, B TOM YHCIE
HABBIKOB CaMOCTOSITEIbHOM palOThl € Y4YEOHBIMM TEKCTaMH, CIPAaBOYHOU
JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CPEJCTBAaMH HH()OPMAITMOHHBIX
TEXHOJIOTHI;

UHTEpeC K OOYyYEHHMIO M TMO3HAHWIO, JHOOO03HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTH K  €caMOOOpa3oOBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATETbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABICHHOCTH U YPOBHA OOY4YEHUS B
JlaTbHEHIIEeM;

4) opMupOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTH KU3HH, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3JI0POBBIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHHE MOCIEACTBUN U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aKOTOJIsl, HAPKOTUKOB, KypEHHUS ),
HEOOXOJMMOCTH COOMIOJICHUS] TMpaBuid O€30MacHOCTH TpU  OOpalleHuu ¢
XUMUYECKMMH BEIIECTBAMH B OBITY U PEaTbHOU KU3HM,

5) TPpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTHUYECKOMY U3yUYeHHUI0 TTpodeccuii 1 Tpyaa pa3auyHoro poja,
YBaXEHUE K TPYAY B pe3yibTaTaM TPYIOBOH EITEILHOCTH, B TOM YHCJIC HA OCHOBE
NPUMEHEHUST  TPEIMETHBIX 3HAHWH 10 XWMHH, OCO3HAaHHBIA  BBIOOP
WHIWUBUTyaIbHON TPAGKTOPUH MPOJOHKCHHUS 00pa30BaHUs C YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHENTHON MpodheCcCUOHATBFHOM ASSTENHHOCTA M Pa3BUTHs HEOOXOAMMBIX YMEHUH,
TOTOBHOCTH aIalITHPOBATHCS B MPOGECCHOHAIBHON CPEJIe;

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHUSI:

HKOJIOTHYECKH I1eJIecO00pa3HOe OTHONICHHUE K IPUPOIE KaK UCTOYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CyIIEeCTBOBaHUS, MOHUMAHUE IIEHHOCTH 30POBOTO U
Oe3omacHoro o6Opasza JKH3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICHXHMYECKOMY 370pOBBIO, OCO3HAHHME IIEHHOCTH COOJIIOICHUS



paBmJI 0€30MMaCHOT0 MOBEICHUS MPU pabOTe C BEIIECTBAMH, a TAKXKE B CUTYyalIMsIX,
YTPOXKAOIINX 310POBbIO U KU3HU JHOJEH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHUS, MOJy4aeMble NMPU HU3yUYEHUU XUMUH, NI
pelIeHus 3a7a4, CBSI3aHHBIX C OKPY’Kalollel MPUPOAHON CPEeloH, AJis MOBBIIICHUS
YPOBHSL ~ 3KOJIOTUYECKOW  KYyJBbTYphl, OCO3HaHUS IJO0AJIBHOIO  XapakTepa
HKOJIOTHYECKUX MPOOJeM M MyTel MX pEelIeHUss NOCPEICTBOM METOJOB XWMHH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBAaThCS UM B MO3HABATEIIBHOM,
KOMMYHHMKaTUBHON U COLMATbHON MPAKTUKE.

METAINIPEJMETHBIE PE3YJIBTATbBI

B cocraBe MeranpenMeTHBIX pe3yJbTaTOB BBLACISAIOT 3HAYUMBIE JUIA
(bopMHpOBaHUS MUPOBO33pEHNUS O0ILIEHAYYHbIE IOHATHS (3aKOH, TEOPHSl, TPUHLMII,
runore3a, (¢akr, CUCTEMa, NpPOLEcC, OHKCIEPUMEHT U JpPYyroe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX HpeaMeTax M IO3BOJISIOT Ha
OCHOBE 3HAaHUH M3 3TUX MPEAMETOB (OPMHUPOBATH MPEJCTABICHUE O LIETOCTHOM
HAay4YHOM KapTHUHE MHUPA, U YHUBEpPCaJbHbIE YUeOHbIE NEUCTBUS (I103HABATEIbHbIE,
KOMMYHUKATHUBHBIE, PEryJIATHBHBIE), KOTOpbIE 0OECIeUnBalOT (OPMUPOBAHUE
TOTOBHOCTU K CAMOCTOSITEJIbHOMY IJITAHUPOBAHUIO M OCYILIECTBIECHUIO YYEOHOU
NEATEIBbHOCTH.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble Jjornyeckue eiicTBUA:

YMEHUSI HCIOJb30BATh MPUEMBI JIOTUYECKOTO MBIIUIEHUS! MPU OCBOEHUU
3HAHUU: PacKpbIBaTh CMBICI XUMHUYECKHX IMOHATHH (BBLACNATH UX XapaKTEpPHbIE
IIPU3HAKH, YCTAHABIMBATh B3aMMOCBS3b C IPYTMMHU MOHSATHUSIMH), UCIOJIB30BATh
HOHSTUS JJI1 OOBSICHEHUS OTJENbHBIX (DaKTOB U SIBJICHUM, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKALMHM XUMHUYECKUX BEIIECTB U XMMHUYECKHX pPEAKIUH,
yCTaHaBJIMBATh MPUUYMHHO-CIIEACTBEHHbIE CBA3M MEXAY OOBEKTAMU H3y4YEHUS,
CTPOUTDH JIOTUYECKUE PacCyXAeHUs (MHIYKTUBHbBIC, AEYKTUBHBIE, 110 aHAJIOIUH),
JieaTh BBIBOJIBI U 3aKIIFOUEHHS;

yMEHUE TMPUMEHSTh B TIpollecCe TNO3HAHUA TOHATHS (NMPEAMETHBIE U
MeTaIpeIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBbIBATh MIMPOKO NPUMEHSIEMbIE B XUMUHU MOJEJIbHBIE TPEICTABICHUS —
XUMHUYECKUN 3HaK (CUMBOJI 3JIEMEHTA), XUMHUYecKass QopMmyja M ypaBHEHUE
XUMHUYECKON peaklMy — MpU PelleHuH y4eOHO-TI03HABaTeNbHBIX 3aJa4, ¢ YUYETOM
TUX MOJIENBHBIX MPEJICTABICHUN BBISIBISTH U XapaKT€PU30BaTh CYLIECTBEHHbIE
MPU3HAKU U3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISBJISITH  OOIIME  3aKOHOMEPHOCTH, NPUYMHHO-CIECICTBEHHbIE CBSI3U U
IPOTUBOPEYHS B U3YHAEMBIX IIPOLIECCAX U SIBICHUSX.

ba3oBble ucciaenoBaregbcKue 1eMCTBUA:



YMEHHE HCIOJIb30BaTh MOCTABIECHHBIE BOMPOCHI B KAayeCTBE HHCTPYMEHTa
MO3HAHMSI, a TAKXKE B KAUe€CTBE OCHOBBI JUIs (DOPMHUPOBAHUS TUTIOTE3HI MO MIPOBEPKE
MPABUJIBHOCTH BBICKA3bIBAEMBIX CYKICHHIA;

NpUOOpPETEeHUE ONbITa IO IUIAHUPOBAHUIO, OpPraHU3AMU W TPOBEJICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, yMEHUE HaOloJaTh 3a XOAOM IIpoliecca,
CaMOCTOSITENIFHO TPOTHO3UPOBATh €r0 Pe3ybTaT, GOpMyIUpPOBaTh OOOOIICHUS U
BBIBOJIBI 10 Pe3yJbTaTaM MPOBEAEHHOTO OIbITA, UCCIECIOBAHMS, COCTABIATh OTUET
O MpoJieNTaHHOM padoTe.

Pa6ora ¢ undpopmanmeii:

yMEHUE BbIOMpATh, AHAIU3UPOBATH W HUHTEPHPETUPOBATH HHGPOPMAIUIO
pa3IMyYHBIX BUAOB U (HOPM MPEACTABICHUS, MOTYYaeMYyIO0 U3 PA3HBIX UCTOYHUKOB
(Hay4HO-TIOMyJIsIpHAsl ~JUTepaTypa XHUMHUYECKOTO COJEP)KAaHUSA, CIPABOYHBIC
nocobust, pecypcbl MHTepHeTa), KpUTUYECKH OLEHUBATh MPOTUBOPEUUBYIO U
HEJ0CTOBEPHYIO HHPOPMAIIHIO;

YMEHHE MPUMEHSITh Pa3IUYHbIE METOJBI U 3alpOChl MPU TOUCKE U OTOOpE
UHGOpPMAIIMM W COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX /IS BBIIOJHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/1a4 OMPEEIEHHOTO TUIIA, MPUOOPETEHUE OIBITA B
o0nacTi MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQZICHUE KYJIbTYPOU aKTUBHOT'O UCIIOJIB30BAaHUS PA3IUYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BBIOMPATh ONTUMANIBHYIO OpMY MpeACTaBICHUS HHPOPMALUUA U
WUTIOCTPUPOBATh pEIIaeMble 3aaydl HECIOXHBIMA CXEMaMH, JuarpaMMaMu,
npyrumu hopmMamu rpaduki 1 ©X KOMOWHAIIUSAMY,

YMEHHME HCIIOJIb30BaTh M AaHAJNM3UpPOBAaTh B Ipouecce Yy4yeOHOH u
UCCIIEIOBATENbCKON N1eATEIbHOCTH MH(POPMAIMIO O BIUSHUM MPOMBIILIEHHOCTH,
CEeNIbCKOTO XO3SMCTBA W TPAHCIOPTa HA COCTOSIHHE OKPYKAIOIIEH MPHUPOIHOM
Cpelbl.

KoMMyHHKaTHBHBIE YHHBepCcaJIbHbIe YueOHbIe 1elCTBUS:

YMEHHMSI 3a]1aBaTh BOMPOCHI (B X0€ Auaiora v (Win) TUCKYCCUH) IO CYLIECTBY
oOcyx)maeMoi TeMmbl, (POPMyIMPOBaTH CBOU MPEIJIOKEHUS OTHOCHUTEIIHHO
BBITIOJTHEHUSI TIPEATIOKEHHOM 3a/1a4H;

YMEHHsSI ~ TPEJCTaBIATH  TMOJYYCHHBIE  pe3yabTaThl  [MO3HABATEIHHOMU
NESATEIbBHOCTH B YCTHBIX W IHCbMEHHBIX TEKCTax; JelaTh [PE3eHTALHUIO
pe3yJabTaTOB BBIMOJIHEHUS XHMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITa,
1ab0paTOpHOI pabOTHI O MCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO MPOEKTA);

YMEHHsI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABAaTEJIbHOM M HMCCIIEOBATENbCKOM  JEATENBHOCTH  MPH  PEIICHUHU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuy€Ta OOIIMX HHTEPECOB M COTJIACOBAHUS
no3uiuil (00cyX1eHusi, OOMEH MHEHHUSIMH, «MO3TOBbI€ IITYpMbD», KOOPAUHALIUS



COBMECTHBIX JEHUCTBUM, OMNPENCIICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOTHI U ApyTHe).

PeryasiTuBHbIE yHUBEpPCAJbHbIE YUeOHbIE 1eliCTBUS:

YMEHHE CaMOCTOSITEJIbHO ONPEACISATh LEIU JEATEIbHOCTH, IUIAHUPOBATh,
OCYUIIECTBIISATh, KOHTPOJIUPOBATh U TMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENIbHOCTD, BEIOMpATh Hanboee 3p(eKTUBHBIE CIIOCOOBI PEIICHUsI YUYECOHBIX U
ITIO3HABATENBHBIX 33/1a4, CaMOCTOATENIIBHO COCTABJIATH WA KOPPEKTUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEUCTBUKA TIPYA  BBINIOJIHEHUM 33JaHAM C Y4ETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHUBATh COOTBETCTBUE IOJIYYECHHOTO pE3yJbTaTa 3asBICHHON LIEJIH, YMEHUE
MCIIOJIB30BaTh U AHAJIM3UPOBATh KOHTEKCTHI, IIPEJIAracMbI€ B YCIOBUHU 3aJaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX peE3yJabTaTOB [0 OCBOEHHUIO 005A3aTE€IBHOTO
coJlep>KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMon,
BBIJICJISIIOT: OCBOCHHBIE OOYYAIOIIMMHCS HAy4YHbIE€ 3HAHUSA, YMEHUS U CIIOCOOBI
JneucTBul, crnenuduueckue A TpeAMETHONM o0nactu  «XUMHS», BUIBI
JNEATEIBHOCTH MO  IOJYYEHUI0O HOBOIO  3HAaHMS, €ro  HHTEPIpPETalNH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyaITUsIX.

K koHiy oOyuenus B 8 kiacce npeaMeTHble pe3ysIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBAaTh CMBICI OCHOBHBIX XMMHWYECKHMX ITOHSATHW: aTOM, MOJIEKYJa,
XUMUYECKUN DJIEMEHT, NPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS ), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCITMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTA4, OCHOBAHHE, COJb, DJIEKTPOOTPULATEIBHOCTh, CTEIIECHBb
OKHUCJICHHS, XMMHUYECKasl Peakius, KiacCU(pUKAIUS pPEaKIui: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUu 3aMEIICHUs, PEeaKIuu
0OMEHa, 3K30- U SHJOTEPMHUUYECKHE PEAKIINH, TEIIOBOM 3P(DEKT peakiui,
AJIpO aToMa, dJIEKTPOHHBIN CJIOW aToMa, aTOMHast OpOUTajb, paauyc aToma,
XUMHYECKasl CBA3b, MOJISIPHAS U HEMOJISIPHAS] KOBAJIEHTHAs CBS3b, MOHHAS
CBsI3b, WMOH, KATHOH, AaHWOH, pPAacTBOP, MaccoBas [JO0Js BeELIECTBA
(IpolLieHTHAs! KOHILIEHTpAIsi) B pacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX TOHSATHU W
MIPUMEHSITH ATU TTOHSATHUS MPU ONUCAHUU BEIIESCTB U UX MPEBPAIICHU;

e HCIOJBH30BaTh XHWMUYECKYIO CHUMBOJHKY JJIS COCTaBJICHHUS (HOPMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpPENENATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTENEHb  OKUCIEHUS  BJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,



MPUHAJICKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJIAcCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAas W WOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

packpsiBath cMbIica [lepuommyeckoro 3akona JI. M. Menneneea:
JEMOHCTPUPOBATh TNOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoguueckoil cucreme,
3aKOHOB COXpPAHEHHUS MAcChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHUSI, 3aKOHA ABOTaapo;

ONMKCHIBATh M XapakTepu3oBaTh TabmuuHyio ¢dopmy [lepuoanueckoit
CUCTEMBbl XMMHYECKHMX OJJIEMEHTOB: pa3iIu4aTh I[IOHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «modounas noarpynna (b-rpymnma)», Maneie U
OOJIbIIIE TIEPUOJIbI, COOTHOCUTH OOO3HAYCHMS, KOTOPhIE HUMEIOTCA B
tabmuie «llepuoanueckass cucrema XuMmuueckux osnementoB . .
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB
XUMHUUYECKHUX JIEMEHTOB (COCTaB U 3aps]i spa, 00IIee YUCIIO JIEKTPOHOB U
pacrpeiesieHue UX MO0 JIEKTPOHHBIM CJIOSM);

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HECOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTaBy YYACTBYIOIIMX B PEAKIINH
BEII[ECTB, M0 TEIIOBOMY (D PeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPK/Iasi OMUCAHUE TTPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHHI COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINIA;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYE€CTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpPALICHUA B
Pa3JIMYHBIX YCIOBUSIX;

BBIYUCTISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAaCChI BEIIECTB,
MacCOBYIO JIOJIIO XHUMHYECKOTO »JJeMeHTa Mo (opMmysie COeIHHEHHUS,
MacCOBYIO JIOJIO BELIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 10 YPABHEHUIO
XAMHUYECKOMN peaKiuu;

MPUMEHSITH OCHOBHBIE OINEPAIIMK MBICIUTEILHOU JEATEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccuukaiuio,
BBISIBJICHUE MPUYUHHO--CJICICTBEHHBIX CBSA3EH — ISl U3YyUYECHHUS CBOICTB
BEIIECTB M XHUMHUYECKHX PpPEaKLHil, €CTECTBEHHO-HAYYHbIE METObI
MO3HAHUSI — HaAOJII0JICHHE, W3MEpPEHHe, MOJCIUPOBAHHUE, SKCIEPUMEHT
(peasIbHBINA U MBICIICHHBIN);

CJIEIOBATH MPaBUJIaM MOJIH30BaHUS XUMHUECKOU MOCYA0U U JIA00PaTOPHBIM
o0opyZoBaHMEM, a TaKXe TmpaBuiaM OOpalleHus C BEIIeCTBAMU B
COOTBETCTBHUHM C HMHCTPYKIMSIMH TIO BBIIOJTHEHUIO JaOOpaTOPHBIX
XUMHUYECKHUX OIBITOB IO MOJYYEHUIO U COOUPAHUIO Ta3000pa3HbBIX BEIIECTB



(BomoOpoJa U KHUCJIOpPOJa), MPUTOTOBJIECHUIO PACTBOPOB C OMpPEACIEHHOMN
MacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH U IPOBOIAUTH
XUMHUYECKHE SKCIEPUMEHTHI 10 PACMO3HABAHHIO PACTBOPOB IIENOYEH U
KHUCIJIOT C TTIOMOIIbIO UHJIUKATOPOB (JaKMYyC, (eHON(PTAICUH, METUIOPAHK

U Jpyrue).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoJunyecTBO 4acoB
Ne HaumeHoBaHue pa3jiesioB U dueKkTpoHHBbIE (LM POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypChI
padoThI padoThI
Paznea 1. [lepBoHayanbHble XUMHYECKHE TIOHATHS
XuMusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubmuorexa [JOK
' MPAKTUYECKOU ESITEIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BemiectBa u xummueckue 15 1 bubnnoreka IIOK
' peaxiuu https://m.edso0o.ru/7f41837c
Wroro mo pazneny 20

Pa3neu 2. Bakneiimme npeacTaBuTe Il HEOPraHHYECKHUX BelIEeCTB

21 Boznyx. Kucnopoz. [lonsitue 6 bubnmnorexka HOK
' 00 okcumax https://m.edsoo.ru/7f41837c
29 Bonopoa.Ilonsitue o kucnorax 3 1 bu6nuoreka [IOK
' U COJISIX https://m.edso00.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmmoreka [IOK
' OCHOBAHUSX https://m.edso0.ru/7f41837c
OcCHOBHBIE KJIACCHI but6mmoreka [IOK
2.4 . 11 1 1
HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paznen 3. Ilepuoanuecknii 3axoH u Ilepuognueckas cucrema xummuueckux 3jgemMeHToB /I. U. MenneneeBa. CTpoeHne aToMoB.
XumMnueckas cBs3b. OKHCJINTEIHHO-BOCCTAHOBHTEJIbHbBIE peakuumn
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[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bu6nuoreka [IOK
3.1 XHMHYECKHX S11eMeHTOB JI. 11 ! https://m.eds00.ru/7f41837c
Mengaene-eBa. CtpoeHue
aromMa
XUMHYECKas CBA3b.
3.2 OKUCIATEIILHO- 8 bubmorexa [IOK
' https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIBLHBIE PEAKITUN
bubnnoreka IIOK
Hroro no pasaery 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 bubmmorexa HOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68
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HOYPOYHOE INIVIAHUPOBAHUE

8 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Koutpoabubie IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 [Ipeamer xumun. Ponb XUMUU B KU3HA 1 bu6nunorexa LIOK
yenoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTre 0 MeTOAAaX MO3HAHMS B XUMUU 1 bubmmorexa [IOK
A https://m.edsoo.ru/ff0d227e
[TpakTuueckas pabota Ne 1 «IIpasuna
3 paboThI B Ta0OPaTOPUU U IPUEMBI 1 bubnnorexa [JOK
oOpareHus ¢ 1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
4 YucTele BemecTBa U cMecH. CIIocoObI 1 bubmmoteka IIOK
paszelieHusl cMecei https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padbora Ne 2 «Paznenenue
) cMmeceil (Ha mpuMepe OYMCTKHU MOBapeHHON 1 brbmmorexa LTOK
puMEp P https://m.edsoo.ru/ff0d28c8
COITN)»
bubmmoteka IIOK
A 1
6 TOMBL I MOTICRyTIHL https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE JIEMEHTHI. 3HaKU (CUMBOJIBI) 1 bubnnorexa [JOK
XUMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
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3aKO0H IIOCTOSHCTBA COCTaBa BEILIECTB.

9 Xumunyeckas popmyina. BaneHTHOCTh aTOMOB bubmorexa LIOK
DMy, https://m.edsoo.ru/ff0d2eae
XUMHYECKHX 3JIEMEHTOB
10 [IpocTsie 1 crnoXKHbBIE BEHIECTBA bubmmorexa [JOK
p H https://m.edsoo.ru/ff0d2a6c
1 OtHOcHTENbHAS aTOMHAs Macca. bubnuorexa [IOK
OTHOCUTENBHAs MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10Ji1 XUMHUYECKOT0 JIEMEHTA B bubnnorexa [JOK
COCIMHEHUH https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemecrBa. Mosnb. Mosnsipras bubmmoreka [JOK
Mmacca https://m.edsoo.ru/ff0d5230
14 du3nyecKue U XUMUYECKHE SIBJICHUS. bubnunoreka LIOK
XuMu4ecKas peakuus https://m.edsoo.ru/ff0d37fa
IIpr3HaKku U ycii0BUS IPOTEKAHUSA bubnnorexa [JOK
15 .
XAMHYECKHUX PEaKUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BEUIECTB. bubmuoreka [JOK
XHUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 BrrunciieHus KoaM4decTBa, MacChl BEIIECTBA bubmmoteka IIOK
110 YPABHEHUSIM XMMHYECKUX PEAKIUN https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMHUECKUX peakiuit
18 (coe I/IH(IG):HI/MH a3JI0KECHUS 3a1\12e GLII-II/ISI bubmmorexa LIOK
A P ’ - ’ https://m.edsoo.ru/ff0d3f34
obmMmeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIKIOoNeauCT. O000IIeHe U bubmmorexa [IOK
H T, Hvl https://m.edsoo.ru/ff0d40c4
CUCTeMAaTH3aIHsl 3HAHHUHA
20 KonTponbnas padorta Nel o teme bu6muoreka [JOK

«BeliecTBa 1 XUMHYECKHE pCaKkumn»

https://m.edsoo.ru/ff0d4290
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Bosnyx — cmecs ra3oB. CoctaB Bo3ayXa.

21 Kuciopon — 351eMeHT U IIPOCTOE BELIECTBO buGnuorexa [IOK
poa p B : https://m.edso0.ru/ff0d448e
O3o0H
dusuyeckue 1 XUMUYECKHUE CBOMCTBA
22 KHucIopoa (peakiny OKUCICHHS, TOPEHUE) bubmorexa OK
pona (p » TOPEHHE). https://m.eds00.ru/ff0d4614
TToustre 00 okcuaax
CriocoOblI MOTy4YeHHS KHCIIOPO/Ia B
23 J1a00PATOPUHU U IPOMBINIIIEHHOCTH Bubmaorexa ITOK
patop p ’ https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TemtoBoit 3 PeKT XUMUIECKON PEeaKIIHH,
24 [OHATHE O TEPMOXUMHUYECKOM YDABHEHUU Bubmiorexa OK
p yp ’ https://m.edsoo.ru/ff0d4790
9K30- U HJOTEPMHUYECCKHX PEAKIHAX
TonnuBo (HedTh, yroab U METaH).
25 3ar }ISHeI-EI/qu];OS o a, CII0COOBI zzro buGnuorexa [IOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
IPEIOTBPAIIICHHS
[IpakTuueckas pabora Ne 3 o Teme
26 «[TonmyyeHue u codoupanue KUciIopoaa bubmorexa HOK
v N P poaa, https://m.edsoo.ru/ff0d4ae2
U3YYEHHE €r0 CBOMCTB)
97 Bonoponx — aneMeHT U IpocToe BELECTBO. bubmuoteka [IOK
Haxoxnenue B mpuponae https://m.edsoo.ru/ff0d4dd0
08 dusnveckue U XMMUYECKUE CBOMCTBA bubmmoteka IIOK
Bojopona. [Ipumenenne Bogopona https://m.edsoo.ru/ff0d4dd0
bubmmoteka IIOK
29 11
OTATHE O KHCHOTaxX 1 COIX https://m.edso0.ru/ffod50d2
30 Crioco0bI MoTy4eHus BOAOPOia B bubnuotexa [JOK

nabopaTtopuun

https://m.edsoo.ru/ff0d4dd0
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[IpakTuueckas padora Ne 4 o reme

31 IT €HHEe o € BOJIOpoJa bubmorexa [IOK
(HIOMYHICHHIC 1 CODMPARHC BOAOPOA, https://m.edso0.ru/ff0d4f42
U3YYCHHUE €TI0 CBOMCTBY
. , bubnuorexa [IOK
32 MoutsipHbIii 006EM Ta30B. 3aKOH ABOTaIPO https://m.edsoo.ru/ff0d542e
Brrunciienus 00bEMa, KOJIMUECTBa BEIECTBA
33 rasa 1o ero U3BeCTHOMY KOJIMYECTB B Bubmorexa HOK
. Y Y https://m.edsoo.ru/ff0d55a0
BEIIECTBA WU 00BEMY
Brrunciaenust 005EMO0B Ia30B [0 YPaBHEHUIO
34 OB€ 3aK0HA O6’béMYP;II)IX Bubmiorexa OK
PCAKIIH f1a OCH https://m.eds00.ru/ffod5708
OTHOIIIEHUH Ta30B
35 D U XUMUYECKHE CBOMCTBA BOJIEI Bubmiorexa OK
usirHecKme A https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsarue 00 bubnuoreka [IOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. HackllieHHbIe 1
37 H }ila Bl pHHBI pa TBOPEI MaI(-:I::OBaH 0JIsd Bubmiorexa ITOK
erachlie © PacTBOPHI. a https://m.edsoo.ru/ff0d5b40
BEIIECTBA B PaCTBOPE
ITpaxktnueckasa padora Ne 5 o reme
38 3 UTOTOBJI HIl/:I) aCTBOPOB C OIIPEAEIEHHON bubmorexa HOK
« IO ? © ve pae OP.O © OfpeA https://m.edsoo.ru/ff0d5eba
MacCOBOH J0JIeil pacCTBOPEHHOTO BEIIECTBAY
39 KonTpoabHnas pabora Ne2 no teme bubmmnoreka HOK
«Kucnopoa. Bogopoxn. Boga» https://m.edso0.ru/ff0d6342
40 Oxkcupsl: cocTaB, KacCupUKaIIUA, bubnunorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
IlonyueHue u XUMHUYECKHUE CBOMCTBA
i but6mmoreka [IOK
41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX

OKCHJIOB

https://m.edsoo.ru/ff0d664e
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OcHoBaHusI: cOCTaB, Kinaccuduxams,

bubnunorexa LIOK

42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyueHne u XuMU4ECKHE CBOMCTBA bubmuoreka [JOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kiiaccudukanms, bubnunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Toryuenue 1 XuMU4YEeCKHE CBOMCTBA KUCIOT bubmmorexa LIOK
v https://m.edsoo.ru/ffOdfee2
46 Conu (cpenHue): HOMEHKIATypa, COCOObI bubmmoreka [JOK
MOJIyYeHUs, XMMUYECKUE CBOMCTBA https://m.eds00.ru/00ad9474
[IpakTuueckast padora Ne 6. Pemenue
47 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME bubmmoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUUECKHUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI)
48 I'eneTuyeckas cBsI3b MEXy KilaccaMu bubnnoreka [JOK
HEOPraHWYECKUX COCIUHEHUI https://m.edsoo.ru/00ad9a50
bubnmorexa LIOK
49 O0o001IeHNe U CHCTeMAaTU3aNns 3HAHUH
- t https://m.edsoo.ru/00ad9ch2
Konrtponsnas padora Ne3 o teme
50 "OCHOBHBIE KJIACChI HEOPTAHUYECKUX brbmmorexa [JOK
o P https://m.edsoo.ru/00ad9ela
COCTUHEHUI
[TepBbie MOMBITKY KIACCH(PUKAIIUU
51 XI/II\I/)II/I‘ICCKI/IX AIIEMEHTOB ?IOHSITI/IG 0 rpymnmnax brbmmorexa [TOK
' 26 https://m.edsoo.ru/00ad9ffa
CXOJIHBIX 3JIEMEHTOB
ITepuonnueckuii 3akoH u [lepronnueckas
but6mmorekxa [IOK
52 CUCTeMa XUMHUYeCKuX dnneMeHToB /1. U.

Menneneesa

https://m.edsoo.ru/00ada52c
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bubnunorexa LIOK

53 I1
CPHOMEL, TPYIIIRL, TOATPYIIIAL https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIAEP. bubmmoreka [JOK
H3oTtonsl https://m.edsoo.ru/00ada342
CTpoeHHe AIEKTPOHHBIX 000I0YCK aTOMOB
95 anemeHToB llepuoauyeckoit cucremsr J. U bubmmorexa [JOK
PHOA T https://m.edsoo.ru/00ada6bc
Mennencena
XapakTepucTrKa XUMHUYECKOT0 3JIEMEHTA 10
56 €ro IoJIOKEHUIO B Ileproandeckoii cucreme bubnnorexa [JOK
pHOA https://m.edsoo.ru/00ada824
. . MenneneeBa
3nauenue [leproanueckoro 3akoHa s
57 pa3BUTHSA HAyKU U npakTtuku. /1. 1. bubnnorexa [JOK
MenpeneeB — y4€HbIN, MIEIArOT U https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubmmoreka [JOK
XAMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bubmmoteka IIOK
59 "
OHHAT XHMHUACCKad CBA3D https://m.edsoo.ru/00adac34
60 KoBanenTtHas moisipHas XUMHYECKas CBA3b bubnmorexa IOK
p https://m.edsoo.ru/00adaab8
61 KoBanenTtHnas HemosipHas XUMHYECKas CBI3b bubnmorexa [JOK
p https://m.edsoo.ru/00adaab9
bubnmorexa LIOK
62 C
TCHCHb OKHCIICHUA https://m.edsoo.ru/00adae28
63 OKUCINTEIFHO-BOCCTAHOBUTEBHBIE PEAKIIUI Bubmorexa OK
peaxi https://m.edsoo0.ru/00adb076
64 OKHCIATEIN U BOCCTAHOBUTEIN bubnmorexa LOK

https://m.edso0.ru/00adb076
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65 Kontponsnast padora Ne4 o reme 1 Bu6mmoteka [JOK
«Ctpoenue atoma. XMMHYECKas CBSI3b» https://m.edsoo.ru/00adb486
66 PesepBublit ypok. O6o0mieHne 1 1 bubmuoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O60011€HNE U 1 bubmmoreka [JOK
cUCTeMaTH3alus 3HaHUH https://m.edso0.ru/00ad9cb?
68 Peseprublit ypok. O6o0mIeHnE 1 1 Bu6mmoteka [JOK
cHUCTeEMaTH3alusl 3HaHUH https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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JIMCT KOPPEKTHPOBKH U3MEHEHUI U I0NOJTHEHH B pado4eil mporpamme

JlaTa BHECEeHUS
W3MCHECHHH,
JIOTIOTHCHUM

Conepxanue

(UTO M3MEHUIN U ITOYEMY)

Iloanuce




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Xumus, 8 knacc/ FabpuensH 0.C., Octpoymos W.T., Chaakos C.A.,

AKuUMOHepHoe obuiecTBo «M3paTenbcTBo «MpocselleHmne»

METOANYECKHUE MATEPHUAJIBI U1 YYUTEJIA

2. Meroanueckoe nocoo6ue. 8 kinacc (aBropsl O. C. ['abpuensu, U. I'. Octpoymos, U. B.
AKcEHOBA).

3. [Iporpamma Kypca XUMHHU 151 8—9 KI1acCoB 00111e00pa30BaTEIbHBIX YUPSIKICHUN
(aBropsl O. C. I'abpuensn, C. A. Craakos).

4. Pabouas tetpanb. 8 knacc (aBTopsl O. C. 'abpuensn, C. A. Craaxos).

5. Terpaap st 1TaOOPATOPHBIX OMBITOB U MpakTUyeckux padot. 8 kiacc (aBTopsl O. C.
["a6puensn, U. B. Akcénona, U. I'. OctpoymoB).

6. Xumus B TecTax, 3aj1ayax u ynpaxsneHnusax. 8 kiacc (aBropsl O. C. ['abpuensu, U. B.
Tpury6uak). 7. DnekrponHas popma yueOHUKA.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
1. Poccuiickast anektponHas mikoda. - https://resh.edu.ru/

2. "Anxumuk" - http:/alhimik.ru
3. Kypuan «Xumus u xxusub»io - https://hij.ru/

4. Tlonbopua nuTeparypsl o xumuuto - http://c-books.narod.ru/
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