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MNOACHUTEJIBHASA 3AIINCKA

[IporpamMma 1o XMMHUH Ha ypOBHE OCHOBHOTO OOLIEro oOpa3oBaHMs COCTaBJIEHA
Ha OCHOBE TpeOOBaHMU K pe3yibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTelbHOMN
IporpaMMbl OCHOBHOTO 0011ero oOpasoBanus, npeactaBieHHbix B PI'OC OO0, a
TaKK€ Ha OCHOBE (erepaibHON pabouell mporpamMmbl BOCIHUTAHUS U C YYETOM
KOHIIENIIMKA TPENoJaBaHusl ydeOHOro mnpeameTra «XuMus» B 00pa30BaTENIbHBIX
oprannsanusx Poccuiickon denepannn.

[IporpaMmMa mo XuMuM [da€T TMpEACTaBIEHUE O LEJsIX, OOIIeld CcTpaTeruu
0oOy4eHHMs], BOCIIUTAHUSA U PA3BUTHS 00YYAIOIIUXCSl CPEACTBAMU YUYEOHOrO MpeaAMeETa,
YCTaHaBIMBAaET 00sA3aTeIbHOE MPEIMETHOE  COAEp’KaHUE, IpeayCMaTpUBAET
pacupenesneHue ero Io KijaccaM M CTPYKTYpUPOBaHHME IO pas3jieiiaM M TeMaMm
porpaMMbl MO  XUMHUHU, ONPEIEISeT KOJIMYECTBEHHbIE U  KaueCTBEHHBIE
XapaKTEPUCTUKU COJEPKAHMSI, PEKOMEHIYEMYIO IIOCIIEI0BATEIbHOCTh H3yUYEHUS
XUMHHU C YYETOM MEXKIPEAMETHBIX U BHYTPUIPEIAMETHBIX CBSI3€H, JJIOTUKA y4eOHOTO
Ipolecca, BO3PAaCTHBIX OCOOEHHOCTEH OO0y4arouIuxcs, OINpeAessieT BO3MOXKHOCTU
npeaMera Ui peanu3alud  TpeOOBaHMM K pe3ysibTaTaM OCBOEHHUSI OCHOBHOM
o0Opa3oBaTeNbHOM IPOrpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3oBaHMsl, a TaKKe
TpeOOBaHUl K pe3ysibTaTaM 00y4YeHHs] XUMHUHM Ha YPOBHE L€JIel U3yUeHUs MpeaMeTa
U OCHOBHBIX BHUJOB Yy4€OHO-IIO3HABATEIbHOM JAEATEIbHOCTH OOYydYarolerocs IO
OCBOCHHIO Y4EOHOT'0 COJIEP KAHMUS.

3HaHWE XHMHHM CIY)KUT OCHOBOM [Isi (DOPMHUPOBAHMS MHUPOBO33PEHUS
oOy4Jaronierocs, €ro nNpeACcTaBIeHU 0 MaTEPUATILHOM €UHCTBE MHUPA, BAXKHYIO POJIb
UTPaAIOT POpPMUPYEMBbIE XUMHUEN NIPEICTABICHUS O B3aMMOIIPEBPAICHUSIX SHEPTUH U
00 »HBOJNIIOIMU BEUIECTB B MPHUPOJAE, O MYTAX PEIICHUS IOOANbHBIX MpoOseM
YCTOMYMBOI'O PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, JHEPreTUYECKOM, MUIIEBOM WU
HKOJIOTMYECKOI 0e30nmacHOCTH, MPOOJIEM 3ApaBOOXPAHEHUS.

N3yuyenne xumunn:

— CHOCOOCTBYET peanu3allid  BO3MOXXHOCTEH  JUIsl  CaMOpa3BUTHS U
(dhopMupoBaHUs KyIbTYphI JUYHOCTH, €€ 001Iel 1 QYHKIIMOHATLHON I'PAMOTHOCTH;

— BHOCUT BKJIaJ B (OPMHUPOBAHHE MBIIUICHUS W TBOPUYECKUX CIOCOOHOCTEM
oOyyaromumxcsi, HaBBIKOB HX  CAMOCTOSITENIbHOM  y4eOHOW  JIesITeNbHOCTH,
OKCHEPUMEHTATIBHBIX M HCCIIENOBATENbCKMX YMEHUH, HEOOXOJUMBIX Kak B
MOBCEIHEBHOM JKM3HU, TaK U B MPO(HECCUOHATILHOM e TEIIbHOCTH;

— 3HAKOMHUT CO cChenu(puKOd HAyYyHOTO MBILIUICHUS, 3aKjIaJbIBa€T OCHOBBI
L[EJIOCTHOTO B3IJIsia HA €IMHCTBO MPUPOJBI U YENOBEKA, SIBJSIETCS OTBETCTBEHHBIM
ATanoM B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHON rpaMOTHOCTH 00yYaroluxcs;

- CIIOCOOCTBYET bopMHpPOBaHHUIO IIEHHOCTHOTO OTHOIIEHUS K
€CTECTBEHHO-HAYYHBIM 3HaHUAM, K NPHUPOAE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B
HKOJIOTHYECKOE 00pa3zoBaHre 00ydarouuXcsl.

JlanHbple HampaBiieHHs B OOY4YEHHMM XHUMHHM OO0OecneyuBaloTcsl crerupuKon
colepKaHusi ~ y4eOHOro  MpeAMeTa,  KOTOpPbIM  SIBISIETCS  MEAarormyecku
aJanTUPOBAHHBIM OTpakeHHMEM 0a30BOM HAyKHM XMMHH Ha OINpPEAENIEHHOM JTane e
pa3BUTHSL.



Kypc xumum Ha ypoBHE OCHOBHOTIO 0OIIero oOpa3oBaHUS OPMEHTHUPOBAH Ha
OCBOEHME OOYyYaIOLIMMHUCS CUCTEMBl IEPBOHAYAIBHBIX IOHATHI XWMHUHU, OCHOB
HEOPraHWYECKOM XUMUM M HEKOTOPBIX  OTHEIbHBIX 3HAUYMMBIX  IOHSITHUH
OpPraHUYECKON XUMUH.

CrpykTypa colepkaHus HporpaMMbl IO XMMHUHU C(HOPMHUPOBAHA Ha OCHOBE
CUCTEMHOIO mnoaxona k e€ usydyeHuro. CopepkaHHMe CKJIQJbIBAETCSI U3 CUCTEMBI
HNOHATUN O XMMHUYECKOM 3JIEMEHTE U BEUIECTBE U CUCTEMBI MOHSATHI O XMMHYECKOU
peakuuu. OO0e 3TH CHUCTEMBI CTPYKTYpHO OpraHU30BaHbl MO MPUHLUITY
MOCJIEIOBATEIBHOIO Pa3BUTUSL 3HAHWI HA OCHOBE TEOPETUYECKHUX IPEICTaBIICHUN
Pa3HOIO YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akoHa /[. 1. MeHieneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YUYEHHUA O CTPOEHUHU aTOMa U XUMUYECKOMN CBA3H;

— NPEACTABIICHUH 00 3JIEKTPOIUTHUECKON TUCCOIMAIINU BEIIECTB B pACTBOPAX.

Teopernyeckre 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMITMPUYECKH MTOITYYEHHBIX
U OCMBICIIEHHBIX (DaKTOB, pPa3BUBAIOTCS IOCJIEN0BATEIbHO OT OJHOTO YPOBHS K
APyroMy, BBINOJHSAS (YHKIUU OOBSICHEHUSI U MIPOTHO3UPOBAHUS CBOICTB, CTPOCHUS
Y BO3MOXXHOCTEW NMPAKTUYECKOTO PUMEHEHHUS U MOIYyYEHUS U3Y4aeMbIX BEILIECTB.

OcBoeHue nporpamMmsl 10 XMMHU CIIOCOOCTBYET (POPMUPOBAHUIO MPEICTABICHUS
O XMMHYECKOM COCTaBIIAIOLICH HAYYHOW KapTHHBI MUpa B JIOTHKE €€ CHCTEMHOM
MPUPOBI, IEHHOCTHOIO OTHOUIEHUS K HAyYHOMY 3HAHMIO U METOAAaM IO3HAHUS B
Hayke. M3yueHrne XuMuu NpOUCXOIUT C MPUBJICYCHUEM 3HAHUIA U3 paHee N3yUYEHHBIX
y4eOHbIX npeaMeToB: «OKkpyxaronuii Mup», «buonorus. 5—7 kinaccb» U «Pusuka. 7
KJIACcC».

[Ipu M3yyeHUn XUMUU NPOUCXOIUT (POPMUPOBAHKME 3HAHUA OCHOB XMMHUYECKOU
HayKd KakK 00JIaCTU COBPEMEHHOI'O E€CTECTBO3HAHHUS, MPAKTUYECKON NEATEIbHOCTH
YesioBeKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOHM KYJbTYpHL. 3ajgadya y4yeOHOIO
npeaMera COCTOUT B (POPMHUPOBAHMM CUCTEMbl XMMHUYECKUX 3HAHUM — Ba)KHEMIIUX
(aKkTOB, MOHATHH, 3aKOHOB M TEOPETUYECKHUX MOJOKEHHM, JOCTYIMHBIX 0000IIEeHUN
MHPOBO33PEHYECKOT0 XapaKTepa, i3blka HAyKd, B MPUOOIIEHUH K HAYYHBIM METO/IaM
MO3HAHUS TPU W3YYEHUU BEUIECTB M XUMHUYECKUX peakiuil, B (GOpPMHPOBAHUHU U
Pa3BUTHH MO3HABATENbHBIX YMEHHN U UX MPUMEHEHHH B Y4eOHO-IIO3HABATEILHON U
y4eOHO-UCCIIEeI0BATEIbCKON  JESATENbHOCTH, OCBOCHMHM MpaBWJI  0O€301acHOro
oOpalieHus ¢ BeIIeCTBaMU B TOBCEAHEBHOM KU3HU.

[Ipy u3ydyeHWH XUMUU Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs BaXKHOE
3HaYeHHUe MPUOOPENN TaKUe 1, KakK:

— (GOpMHUPOBAHHE HWHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIbHOMY MPUHSATUIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

— HaIPaBJICHHOCTh 00YYEHUS HA CUCTEMaTUYECKOEe TTPUOOIIICHIE 00YyJarOIINXCS K
CaMOCTOSATENIbHOM I103HABATEJIBHOW JIESTEIIBHOCTH, HAy4YHbIM METOJAM ITO3HaHWA,
(GbopMHUPYIOIIMM MOTHBALIMIO M PA3BUTHE CIIOCOOHOCTEN K XMMUU;

— obecrnieyeHne YCJIOBHUHM, CHOCOOCTBYIOLIUMX MHPHOOPETEHUIO OO0YYarOIUMHUCS
OMbITa Pa3HOOOPA3HON JEATEbHOCTH, IO3HAHMS U CaMOIO3HAHUS, KIIOUYEBBIX



HaBBIKOB (KJIFOYEBBIX KOMIIETCHIMI), MUMEIOIIMX YHUBEPCAIbHOE 3HAUYCHHUE JIf
Pa3IUYHBIX BUJOB JIESITEIILHOCTH;

— ¢opmupoBaHue 00meld  (QYHKIMOHAIBHOM M  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM YHCJIE YMEHHUI OOBSCHATH U OLICHUBATH SIBJICHUS OKPY>KaIOIIIETO
MUpa, UCTIOJIb3Ys 3HAHUS U OMBIT, OJYYSHHBIC NMPU U3YUCHUU XUMHUH, IPUMEHSTh UX
IIPU pelIeHUH Mpo0JieM B MOBCETHEBHOM KU3HU U TPYI0BOM JESITEIbHOCTH;

— (opMHpoOBaHUE Yy OOYYAIOMIMXCS T'YMAaHUCTHYECKUX OTHOIICHWM, MOHUMAaHUS
IIEHHOCTH XUMHUYECKUX 3HAHUU I BBIPAOOTKU HSKOJOTUYECKH IEJIECO00pa3HOTO
MOBEJICHUS B OBITY M TPYJIOBOM JACATEIHHOCTH B IEJISAX COXPAHCHUS CBOETO 370POBBS
Y OKPY’KAIOIIEN TPUPOAHOMN CPEBI;

— pa3BUTHE MOTHBAIlUA K OOYUYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCTIMTAHHIO HA OCHOBE YCBOCHUS OOIIEUYEIIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH
K OCO3HAaHHOMY BbIOOPY MpOduIIs U HAIPABIECHHOCTH JIaJIbHEUIIIETO O0yUYEHU .

OO61iee 4KCIIO YacoB, OTBEACHHBIX ISl U3YYCHHUS XUMUU HA YPOBHE OCHOBHOTO
o01ero oOpa3oBaHus, COCTABIISICT:

— g oOyJaronuxcsi pU3NYecKoro U MaremMarudeckoro npoduieit — 136 yacos:
B 8A, 8B kmaccax — 68 yacoB (2 yaca B Heaeno), B 9A, 9B knaccax — 68 yaco (2
gaca B HEJIEIIH0);

— JUTsl O0y4aroIIMXCs XUMUKO-Orosioruueckoro npoduis — 204 gaca: B 8b kinacce
— 102 ygaca (3 gaca B Heaenro), B 9b kimacce — 102 yaca (3 gaca B Henemn0), U3 HUX 2
yaca B Hezento 3a cueT obs3atensHoi yactu OOIT OOO u 1 gac 3a cuet yactu OOII
000, bopmupyeMoit yyacTHUKaMH 00pa30BaTEIbHBIX OTHOIICHHH.

COJEPXAHUME OBYUYEHUA

8 KUIACC
IlepBoHauyaibHbIE XUMHYECKHE IOHATHSA

[Ipenmer xumun. Posib XuMuK B )KM3HM YeNOBEKa. XUMUS B CHCTEME Hayk. Tena
n BemecTBa. DHU3NUECKHE CBOMCTBA BEIIECTB. ATpPETraTHOE COCTOSIHUE BEIIECTB.
[Tonsatre o MeTonax Mo3HaHusi B XuMHUHU. UucThle BemiecTBa U cMmecu. CrocoOsl
pa3aeIeHUs CMECEH.

ATOMBI W MOJEKYyJIbl. XUMHYECKHE HIEMEHThl. CHMBOJIBI XUMHYECKHUX
sneMeHTOoB. [IpocThie U CloKHbBIE BeleCTBA. ATOMHO-MOJEKYISIPHOE YUEHHE.

Xumnueckas ¢opmyna. BaleHTHOCTh aTOMOB XMMHUYECKHX D3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BellecTB. OTHOcUTENbHAs aroMHas Macca. OTHOCHUTENbHAs
MOJIEKYJIsIpHas Macca. MaccoBasi 10151 XUMUYECKOT0 3JIEMEHTA B COCIMHEHHH.

KonnuectBo BemectBa. Mosb. MoisipHas macca. B3anmMoOCBSI3b  KOJIMYECTBA,
MacChl W 4YHCJIa CTPYKTYPHBIX €IWHHI] BemiecTBa. Pacu€tel mo Qopmynam
XUMHUYECKUX COCTUHECHUM.

OU3NYECKNE U XUMHUYECKHE SBJICHUA. XHUMHUUYECKAsd PEaKUUs U €€ TPU3HAKHU.
3aKOH COXpaHEHHUsT MacChl BEIIECTB. XUMHUUECKHE ypaBHeHMs. Kiaccudukarus
XUMHUYECKUX PEaAKINil (COeAMHEHUS, PA3I0KEHUS, 3aMEILIEHUs, OOMEHA).

Xumuueckuii IKcnepumenm: 3HAKOMCTBO C XMMHYECKOW MOCYJIOW, MpaBUIAMU
paboThl B 1abopatopuu U npuémMamu oOpaiieHus ¢ Ja00paTopHbIM 000PYI0BaHHEM,



U3y4YEeHHUE U OMHCaHHe (PU3NYECKUX CBOMCTB OOPA3[OB HEOPTaHUYECKUX BEIIECTB,
HabOmoeHne (u3nyecKkux (TUIaBIeHHE BOCKA, TasHHUE JIbJla, PAaCTUpaHHE caxapa B
CTYIIKEe, KHUIICHHWE ¥ KOHJCHCAIlMS BOJbI) WU XUMHUYECKHX (TOPEHHE CBEYH,
NpOKaJTMBAaHUE MEIHOW IMPOBOJIOKH, B3aUMOJCHUCTBHE MeJla C KHCIOTOHN) SBJICHHIA,
HaOMIOJICHNE W ONHWCAaHWE TIPU3HAKOB TMPOTEKAHWS XUMHYECKHX  pPeaKIHui
(pazmokeHue caxapa, B3aWMOJCHCTBHE CEPHON KHCIOTHI C XJIOPHIOM Oapus,
pazioxenue ruapokcuga menu (II) mpu HarpeBaHuuW, B3aWMOJCWCTBHE XKeye3a C
pactBopoM conu mMeau (II), uzydenue crnocoOOB pa3feieHus CMEceil: ¢ MOMOIIbIO
MarHuTa, GuIbTPOBaHUE, BRIIAPUBAHUE, TUCTHLIAIMSA, XpoMaTorpadus, MPOBEICHIE
OYUCTKM TOBApEHHOW COJIM, HAOIIOJACHHE M ONKMCAHUE PEe3yIbTaTOB IMPOBEACHUS
OTIBITA, WUTIOCTPUPYIOUIETO 3aKOH COXPAaHEHHUSI MACChl, CO3/IaHHUE MOJIETICH MOJEKYJI
(ILIapoCTEePKHEBBIX ).

BaxHeiimmue NMpeaACTABUTE/IN HEOPraHUIECKUX BEIIECTB

Bo3nyx — cmeck rasoB. CocrtaB Bo3ayxa. Kucimopox — 3JIEeMEHT M IIPOCTOE
BeulecTBO. HaxoxaeHue Kuciopona B MpUpoae, (U3MUECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHus). Okxcunbl. Ilpumenenme xkuciopoga. CrocoOb
MOJIyYEHHUsI KUCIIOpO/ia B 1a0OpaTOpUM U MPOMBIIIEHHOCTU. KpyroBopoT kuciopoaa
B nipupoe. O30H — aJIOTponHasg MOAU(UKAIIIS KUCIOPOA.

TennoBoii 3pPexT XUMUIECKOHN peakliuy, TEPMOXUMHUECKUE YPABHEHHUS, SK30- U
SHAOTEPMUYECKHE peaknuu. TOIUMBO: Yrojlb M MeETaH. 3arps3HEHHE BO3/1yXa,
YCUJIEHUE MMApPHUKOBOTO 3(PdekTa, pa3pyiieHrue 030HOBOTO CIIOSI.

Bonopon — ameMeHT m mpocTtoe BemecTBo. HaxoxkaeHne Boxopona B IPUPOJIE,
(¢u3nUecKue 1 XMMHYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI MoayyeHusa. KucioTs
U COJIH.

MounsipHblii 00BEM Ta30B. Pacu€Thl 0 XUMUYECKUM YPaBHEHUSIM.

®dusnueckue cBoicTBa BoAbl. Boga kak pactBoputens. PactBopel. HackiieHHbie
Y HEHACBILIEHHbIE pAacTBOPBL. PactBOopuMOCTH BewmiecTs B Boje. MaccoBas 1o
BEILIECTBA B pacTBOpe. XMMHUUYECKUE CBOMCTBA BOAbL. OcHOBaHUsA. Poib pacTBOpOB B
IIpUPOAE W B XKU3HMU u4enoBeka. KpyroBopoT BOAbl B HPUPOAE. 3arpsA3HEHUE
MpUPOAHBIX BoA. OXpaHa U OYMCTKA TPUPOIHBIX BOJI.

Knaccudukanus Heopranuuecknx coeauHeHuil. Oxcuabl. Knaccudukanms
OKCHJIOB:  cojieoOpasytomue  (OCHOBHBIE,  KHUCJOTHbIE, aM{(OTepHbIE) U
HecoJnieoOpa3zyromue. Homenknarypa okcuaoB. dusnueckre 1 XuMUYECKUEe CBOMCTBA
okcuaoB. [lomydeHrne OKCUIoB.

OcnoBanus. Knaccudukanys ocHOBaHUM: MIENOYM U HEPACTBOPUMBIE OCHOBAHUSA.
Homenkiatypa ocHoBaHuil. Du3nyeckue M XUMHUYECKHME CBOMCTBA OCHOBAHWM.
[Tosryuyenne ocHOBaHUM.

Kucnotel. Knaccudukanusa kucnor. Homenknarypa kuciaor. Puznueckue Hu
XHMHUYECKHEe cBoMcTBa KuciaoT. Psana axktuBHoctn MetauioB H. H. bekerona.
Ilony4yeHnue KuCIOT.

Comn. Homenknatypa coneil. @uU3nyecKHe M XUMUYECKHE CBOMCTBA COJIEH.
ITonydenue cosen.

I'eneTnueckas CBsI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COCAUHEHUMN.



Xumuueckuii  IKCnepumenm: KaueCTBEHHOE OIPENCICHUE  COJCpKAHUS
KHUCIIOpOJa B BO3/IyXe, MOIyYeHUe, COOMpaHue, paclio3HaBaHWE U U3yUYCHUE CBOMCTB
KUCIIOpOJa, HAOMIOJEHUE B3aUMOJICHCTBUS BEIECTB C KHUCIOPOJAOM U YCIOBHUSA
BO3HUKHOBEHUSI U MPEKpallleHus TropeHus: (Tmoskapa), 0O3HaKOMJIEHHE C oOpa3lamu
OKCHUJIOB M OIIMCAaHME€ WX CBOWCTB, MOJy4YeHUE, coOMpaHue, pacro3HaBaHUE U
U3y4eHHE CBOMCTB BOAOPOAa (TOpEHHUE), B3aUMOIEHCTBUE BOJIOPOa C OKCUAOM MEU
(IT) (B03MOXHO HCIIOJIB30BAaHKE BUIEOMATEpHaioB), HaOIOICHHE 00pa3IloB BEIIECTB
KOJMYECTBOM | MOJb, HCCIEOBAaHUE OCOOCHHOCTEW pPACTBOPEHHUS BEIIECTB C
Pa3TUIHON PaCTBOPUMOCTHIO, TPUTOTOBJICHUE PACTBOPOB C OMPEACIEHHON MAaCCOBOM
J0JIell pacTBOPEHHOTO BEIIECTBA, B3aMMOJICUCTBUE BOJBI C METAUIaMHU (HATPUEM H
KaJbIeM) (BO3MOKHO MCIIOJIb30BAaHUE BUACOMATEPHUATIOB), UCCIIEIOBaHNE 00pa3IloB
HEOPTaHWYECKUX BEIIECTB Pa3IUYHBIX KJIACCOB, HAOIOICHWE M3MCHECHHS OKPAaCKU
WHIUKATOPOB B PacTBOpPAx KHUCJIOT W IIEJ0YeH, H3ydeHUE B3aMMOJCUCTBHUS OKCHJIA
Menu (II) ¢ pacTBOpoM CepHOM KHCIOTBI, KHCJIOT C MeTallaMH, PEaKIuil
HEUTpalu3aluy, TOJyYeHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHUE OJHOTO
MeTajuia APYTUM U3 pacTBOpa COJIM, PEHICHHE SKCIEPUMEHTANBHBIX 3a]lad M0 TeMe
«Baxueimme Ki1acchl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoauueckuii 3akoH u [lepuognyeckasi cucreMa XUMHYECKHX 3JIEMEHTOB
A.A. MengeneeBa. Ctpoenue aTtoMoB. XuMuUYecKass CBfA3b. OKHCIHTEILHO-
BOCCTAHOBUTEJIbHbIE PeaKIUU

[lepBble MONBITKU KJIaCCU(PUKALNKA XUMUUECKUX 3JIeMeHTOB. [loHATHE O rpynmax
CXOJHBIX 3JEMEHTOB (ILEJTOYHbIE U UIEJIOYHO3EMENbHBIE METAJIbl, TaJOreHbI,
MHEPTHBIE Ta3bl). OIJIEMEHTHI, KOTOpble 00pa3yroT am(pOTEepHbIE OKCUIBl U
TUAPOKCHUIBI.

Ilepnognueckuit 3akoH. [lepuonnueckas cucrema xumudeckux snemeHtos JI.M.
MenneneeBa. Koporkomepuoanass u anmuHHonepuogHas ¢opmbl [lepuoanueckoii
cucreMbl xumuyeckux onemeHTtoB JI.M. Menneneesa. llepuoabl u  rpymnmsl.
PuU3NYECKUN CMBICII ITOPSAIKOBOIO HOMEPA, HOMEPOB IIEPUOA U IPYIIIIBI DJIEMEHTA.

Crpoenne atomoB. CoctaB aToMHbIX siaep. M3orombl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI04eK  aToMOB  TepBbIX 20  XUMHUYECKMX  DJIEMEHTOB
ITepuomnueckonr cucremsl .M. MenaeneeBa. XapakTepucThKa XUMHUYECKOTO
3JIEMEHTA M0 ero noyuoxeHuro B [lepuoanyeckont cucreme [I.11. Menneneena.

3aKOHOMEpPHOCTM H3MEHEHMS pajguyca aTOMOB XUMHUYECKHUX JJIEMEHTOB,
METAIMYECKUX U HEMETAJUIMYECKUX CBOKMCTB MO IPyNIaM U MEepUoaaMm.

3nauenne Ilepuoanyeckoro 3akoHa u IlepHoanyuecKord CUCTEMBI XUMHYECKHUX
JJIEMEHTOB Ui pa3BUTUsA Hayku W Impaktuku. .M. MenneneeB — yuyéHbIM U
IrpaXIaHUH.

Xumuueckass cBsi3b. KoBalleHTHas (mojiipHAss W HEMNOJsIpHasi)  CBS3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB. FIOHHAs CBSA3b.

Crenenp okucieHus. OKHCIUTEIbHO-BOCCTAHOBHUTENBHbBIE peakiuu. [Iporeccsl
OKHCJIEHUS M BOCCTAHOBJIEHHSI. OKUCIHUTEIN U BOCCTAHOBUTENH.

Xumuueckuii IKcnepumenm: U3ydeHHE OOpa3lOB BEIIECTB METAUIOB U
HEMETAJUIOB, B3AMMOJAECHCTBAE TMAPOKCUAA IMHKA C PACTBOPAMHU KHCJIOT U ILIEJIOYEH,



IMPOBCACHHUC OIIBITOB, HIUTIIOCTPUPYIOIIHUX IMPUMCPbI OKHUCIIUTCIIBHO-
BOCCTAHOBHTCJIbHBIX peaKuHﬁ (ropeHHe, PCaKuun pa3jIOKCHUA, COCI[I/IHCHI/ISI).

MexnpeaMeTHbIe CBSI3H

Peanu3zanusi MEXKIIPEAMETHBIX CBsA3€H IpPH HM3YyYCHHHM XUMHUH B 8 Kjacce
OCYILIECTBIISICTCS Yepe3 HUCIIOJIb30BAHME KaK OOIIUX €CTECTBCHHO-HAYYHBIX MOHSATHH,
TaK W MOHATHH, SBIISIOMINXCS CHCTEMHBIMH JIJISL OTJC/IBHBIX MPEIMETOB €CTECTBCHHO-
HAY4YHOTO LHKJIA.

Obwue ecmecmeenHoO-HayuHble NOHAMUS: HAYIHBIM (DAKT, THIIOTE3a, TEOpH,
3aKOH, aHaliW3, CHHTe3, KiIaccuukamus, I[EepUOJUIHOCTh,  HAOJIOJACHHE,
9KCIIEPUMEHT, MOJICITHPOBAHKE, U3MEPEHHUE, MOJICITb, SIBJICHHC.

Qu3uka: MaTepus, aToM, dJICKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHJI, W30TOIIBI,
pPaJIMOAaKTUBHOCTh, MOJICKYJA, 3JICKTPUYCCKHH 3apsj, BEHIECTBO, Telo, OOBEM,
arperaTHoe COCTOSIHHME BEIIEeCTBA, ra3, (PU3MUSCKHUE BEINIMHBI, ¢IMHUALIBI H3MEPCHHS,
KOCMOC, TUTaHETHI, 3BE31b1, COJIHIIC.

buonoeus: porocunres, npixanue, onocdepa.

Teoepagus: atmocdepa, ruapocdepa, MUHEpaNbl, TOPHBIC TOPOJBI, MOJIC3HBIC
HCKOITaeMbIe, TOIIUBO, BOJIHBIC PECYPCHI.

9 KIIACC
BemecTBo M XUMHMYeECKasi peaKkIHs

Ilepnonnueckuit 3akoH. [lepnoanueckas cucreMa XUMHYECKUX 1eMeHTOB /. 1.
MenpneneeBa. CtpoeHne aToOMOB. 3aKOHOMEPHOCTH B H3MEHEHMM CBOWCTB
XUMHYECKHUX 3JIEMEHTOB NIEPBBIX TPEX MEPUOAOB, KaJusl, KAIbIUA U UX COEAUHEHNN B
COOTBETCTBHUM C TOJIOKEHHUEM JJIEMEHTOB B llepnoanueckoi cucTeEMe M CTPOEHUEM
MX aTOMOB.

Crpoenue BemiecTBa: BUABI XMUMHYECKOW CBSI3U. THUIBI KPUCTAUIMYECKHUX
pPEETOK, 3aBUCUMOCTb CBOMCTB BEILECTBA OT THUIA KPUCTAJUIMYECKOM PELETKU U
BHUJIa XUMHUYECKOM CBS3H.

Knaccudpukanus u HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XHUMHUYECKHE
CBOMCTBA BECIIECTB, OTHOCAIIMXCA K pa3IW4yHbIM KjlaccaM HEOPraHWYECKHUX
COCMHEHNN, TEHETUYECKas CBsI3b HEOPTaHUYECKUX BELIECTB.

Krnaccudukanus XuMHUUECKUX peaklui Mo pa3inyHbIM MpU3HAKaM (IO YUCITY U
COCTaBY YYacCTBYIOUIMX B PEAKIMHU BEILECTB, MO TEMIOBOMY 3 (PEKTY, M0 U3MEHEHUIO
CTENEHEH OKHUCIEHUS XUMHUYECKHUX OJIIEMEHTOB, IO OOpaTUMOCTH, MO YYacCTHIO
KaTaau3aTopa). JK30- U S3HJAOTEPMHUUYECKUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUSI.

[lonsiTue o ckopocT XuMU4yeckod peakuuu. I[lonstne 00 o00paTUMbIX U
HEOOpAaTUMBIX XMMHYECKHX peakiusx. [[oHATHE O TOMOreHHBIX M TeTepOTre€HHBIX
peakuusx. Ilonstue o xaramuse. IloHsaTHe 0 XUMHYECKOM paBHOBecHU. DaKTOPHI,
BIIMSIOIIME HA CKOPOCTh XMMHUYECKOW PEaKUUMU U TOJIOKEHHE XUMHUYECKOTO
PaBHOBECHS.

OKHCIIUTENBEHO-BOCCTAHOBUTEIIBHBIE peakuuu, AIIEKTPOHHBIN OanaHc
OKHCJIUTEIBHO-BOCCTAHO-BUTEILHON peaKkuuu. CocraBnenue YpPaBHEHUM



OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKIMl C  HCIOJB30BAHMEM  METOJA
AJIEKTPOHHOIO OaJiaHca.

Teopust 37€KTPOMUTUYECKON IUCCOLUMALMHN. ODJIEKTPOJIUTHI U HEAIEKTPOJIUTHI.
Karnonsl, aHnoHsl. MexaHM3M JIUCCOLIMALMM BEIIECTB C PA3NIUYHBIMU BUAAMHU
xuMHuueckoi cBs3u. Crenens nucconuanuu. CuibHbIE U cl1a0bIe 3JIEKTPOIIUTHI.

Peakuuyu noHHOro oOMeHa. YCIIOBUSI NPOTEKaHUs PEAKIUI HMOHHOro oOMEHa,
IOJHbIE U COKpall€HHbIE HWOHHbIE YypaBHeHUs peakuuil. CBOHCTBa KHCIIOT,
OCHOBAaHMI M COJIEH B CBETE MPEACTABICHUIA 00 ANEKTPOIUTHUECKON AHCCOLUMALINU.
KauecTBeHHble peakiiuu Ha HOHBI. [IoHATHE O THApONIM3E CONE.

Xumuueckuii IKcnepumenm: O3HAKOMIICHHE C MOJCIISAMH KPUCTAJUITMYECKUX
PEIETOK HEOPTAaHUYECKUX BEIECTB — METAJJIOB U HEMETAJUIOB (rpaduTa U anmasa),
CIIOKHBIX BEIIECTB (XJIOpUJAa HATpHUs), HUCCICIOBAHHE 3aBUCUMOCTU CKOPOCTU
XUMUYECKON peakluu OT BO3JACUCTBUS pPaA3IMYHBIX (PAKTOPOB, HCCIEIOBAHUE
AJIEKTPOIIPOBOIHOCTH  PAaCTBOPOB  BEIIECTB, INpoLEecca AMCCOLMALNAUA  KHCIIOT,
miesoueid U cojiell (BO3MOXKHO HCIIOJIB30BAHHUE BHUAEO MAaTEpPHANIOB), MPOBEACHHE
OTBITOB, WJUIIOCTPUPYIOLIUX TMPU3HAKK NPOTEKAHUS pEeakuuil HMOHHOro OOMEHa
(oOpa3oBaHue ocajka, BbIJCIEHHWE Trasza, oO0pa3oBaHME BOJBI),  OIIBITOB,
WUIIOCTPUPYIOLIIUX ~ NPHUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIMMA
(ropeHue, peakuMH pa3joKEHUs, COCIUHEHMs), PaclO3HABaHHE HEOPTaHMYECKHX
BEIIECTB C  IIOMOIIBIO  KAa4yeCTBEHHBIX pEaKkUMil Ha  HOHBI, PEIICHHE
AKCIIEPUMEHTAIIbHBIX 3a/1a4.

HemeTa/iibl M X cOeIMHEHUS

O6mass  xapakTepucTuka TajoreHoB. (OCOOCHHOCTH CTPOCHHUSI  aTOMOB,
XapaKTepHble CTeneHW OKucieHus. CTpoeHHe W (PU3NYECKHE CBOMCTBA MPOCTHIX
BEILIECTB — FAJIOT€HOB. XMMHUUYECKUE CBOMCTBA HA MTPUMEpPE XJI0pa (B3aMMOJIEHCTBHE C
METaJulaMHM, HEeMeTajUlaMu, Iuejsodyamu). XjopoBoaopon. ConsHas KHCIOTa,
XAMUYECKUE CBOMCTBA, NOJYYEHHUE, MPUMEHEHHE. [[eCTBHE XJIOpa U XJIOPOBOIOPOA
Ha OpraHu3M 4esoBeKa. BaykHelme XJIOpHIbl U UX HaX0XKIECHUE B IPUPOJIE.

O6mrast xapakrepuctuka 5371eMeHTOB VIA-rpymnmbl. OCOOGHHOCTH CTpOEHUs
aTOMOB, XapaKTepHblEe CTeNeHW okucieHus. CTpoeHue U (pu3MUecKue CBONCTBA
MPOCTHIX BEIIECTB — KUCIOPOJa U Cepbl. AJUIOTPOIIHbIE MOAU(UKALIUK KUCIOPOJa U
ceppl. XUMHYECKHE CBOMCTBa cepbl. CepoBOJOpOMA, CTpoeHue, (U3NUECKHEe U
XUMUYeCKHe cBoWcTBa. OKCHABI Cepbl KaK MNPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kuciora, GpU3HMUecKue U XMMHUYECKHE CBOICTBA (00OIIME KaK MPEeACTaBUTEINS
KJlacca KHUCIOT M crnenuuyeckue). XMMHUUYECKHE pEeaKIUH, JieXkallie B OCHOBE
MPOMBIIUIEHHOTO CHoco0a MOJy4YeHUs CepHOMl KHCIOThl. [lpumenenue cepHoi
KUCIOThl. ConM CcepHOM KHUCIOTHI, KauyeCTBEHHas peakiusi Ha Cyib(paT-uoH.
Haxoxnenue ceppl u €€ coequHeHUW B mOpupone. XUMHUUYECKOE 3arpsi3HEHHE
OKpYXaloIlel Cpe/ibl COeIMHEHUSIMU CEPbI (KUCIOTHBIE T0XKAM, 3arps3HEHUE BO3AyXa
¥ BOJIOEMOB), CIIOCOOBI €T0 MPEeA0TBPAILICHUSI.

OO6mrast xapaktepucTuka odieMeHToB VA-rpymnmbl. OCOOCHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHBIE CTENEHU OKHUCIEHHs. A30T, pacIpoCTpaHEHUE B HPHUPOJE,
¢dusnueckrue u xumMmuueckue cporictsa. Kpyrosopot azora B npupoae. AMMHaK, €ro
¢dusznueckre U XMMHYECKHUE CBOWMCTBA, MOJy4YeHHe W npumeHeHue. Conu aMMOHUS,



ux (u3NUeCKue M XMMHUYECKHE CBOWCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha
MOHBl aMMOHHUA. A30THas KHUCJIOTa, €€ TMOoJIyueHHe, (PU3NYEeCKUe U XUMUYECKUE
cBoiicTBa (OOlIME Kak TMpeJACTaBUTENS Kjacca KUCIOT U cleuuduueckue).
Hcnonb3oBaHrue HUTPATOB U COJIEH aMMOHUS B KaUeCTBE MUHEPAIbHBIX yIOOPEHUM.
XYMMHUUYECKOE 3arps3HEHUE OKPYXAIolehd Cpeibl COCAMHEHUSIMU a30Ta (KUCIOTHBIC
JOKIIM, 3arpsi3HEHHE BO31yXa, MMOYBbI M BojoémoB). dDocdop, ammorpomnHbie
moaudukanuu gocdopa, puzndeckue u xumuueckre coictra. Okcua docdopa (V)
u ¢ocdopHas Kuciaora, (U3MUECKHUE U XUMHUYECKHE CBOMCTBA, IIOJy4YEHHE.
Hcnonp3oBanue ¢pocdaroB B KaueCTBE MUHEPATbHBIX YA0OPEHUH.

Obmas xapaktepuctuka 3JeMeHTOB [VA-rpymmbl. OCOOEHHOCTH CTpPOEHUs
aTOMOB, XapaKTEpHbIE CTENICHH OKHUCIEHHS. YTJIEepOJ, aNIOTPOMHbIE MOAUDUKAIIIH,
pacmpocTpaHeHHe B MpUpOJe, (HU3MUecCKhe M XMMHYECKHE CBOWCTBA. ACOpOIHSL.
Kpyroopor yriepona B npupoae. OKCuabl yriaepoa, ux Gu3ndeckrue 1 XUMHYECKHUe
CBOMCTBA, JCHCTBHE HA JKMBBIE OPraHU3MBbl, IIOJYYEHHE W NPHUMECHEHHE.
DKOJIOrH4ecKHe MpoOseMbl, CBs3aHHble C okcuaoMm yriaepoga (IV), rumoresa
rJ100aJbHOTO MOTEIUICHUs KJIMMaTa, MapHUKOBBIN 3¢ (deKT. YronpHas KucioTa u eé
CONM, UX (U3MUECKHME U XUMHUYECKHE CBOMCTBA, IOJIYy4EHHE M IPUMEHEHHUE.
KauecTBenHas peakuusi Ha kapOoHaT-uoHBI. lcronb3oBaHue KapOOHATOB B OBITY,
MEJIULMHE, IPOMBIIIIEHHOCTH U CEJIbCKOM XO0351CTBE.

[lepBoHayanbHble MOHATUS OO0 OPraHMYECKUX BEIIECTBAX KAK O COEIUHEHMSIX
yriaepoja (METaH, 3TaH, 3TWIEH, alleTHIEH, 3TaHOJ, TJIULUEPUH, YKCyCHasi KUCIIOTA).
[IpupoHbIE UCTOYHHUKH YIIIEBOJOPOAOB (YroJib, IPUPOAHBIN Ta3, HEPTH), TPOAYKTHI
ux nepepadoTku (OEH3MH), UX POJb B OBITY W NpOMbINUIEHHOCTU. [loHsiTHE O
OMOJIOTMYECKH BaKHBIX BEUIECTBAX: )KUPAX, ONKaX, YIJIEBOJAX — U UX POJIU B KU3HU
yesioBeka. MarepuanbHOE €IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COSIUHEHUM.

KpemHuii, ero ¢pusznueckre 1 XUMHUYECKHE CBOMCTBA, MOJyYECHHUE U MPUMEHEHHUE.
Coenunenust kpeMuus B pupoze. O0ume npeacrasieHus: o0 okcuae kpemuus (1V)
U KpeMHHeBo! kuciaore. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJIEHHOCTH.
Baxkneiiime cTpouTeNbHbIE MaTepUalbl: KepamMHMKa, CTEKJIO, LIEMEHT, OEeTOH,
xene300eToH. [Ipobnembl 6€30macHOr0 MCIMOJIb30BAHUSI CTPOUTENIBHBIX MaTEPHAJIOB
B MIOBCEIHEBHOW JKU3HU.

Xumuueckuii IKcnepumenm: WM3ydeHUe 0Opa3llOB HEOPTaHWYECKUX BEIIECTB,
CBOWCTB COJITHOW KHUCJIOTBI, IIPOBEICHUE KAUECTBEHHBIX PEAKIIUM HA XJIOPUI-UOHBI U
HaOIOCHUE MPU3HAKOB HX MPOTEKAHUsS, OMBIThL, OTpaXaromue (QU3NYECKue Hu
XUMUYECKUE CBOMCTBA TaJIOT€HOB M HMX COEIUWHEHUN (BO3MOXKHO HCIIOJIb30BAHUE
BHUJICOMATEPHAJIOB), O3HAKOMJICHME ¢ oOpa3laMud XJOPUAOB (TaJOreHUI0B),
O3HAaKOMJIEHUE ¢ o0Opa3laMu Cepbl U €€ COCAMHEHUSIMHU (BO3MOKHO HCIOJIb30BaHUE
BHJICOMATEpHUAIIOB), HaOJIIOJCHUE Mpolecca OOyIJIMBAaHUS caxapa IOoJ JCHCTBHEM
KOHLICHTPUPOBAHHOM  CEPHOM  KHUCJIOThI, H3YYEHUE XHUMHUYECKHX  CBOWCTB
pa30aBIEHHON CEpHOM KHUCJIOTHI, MPOBEJACHUE KAYECTBEHHOM peakiuu Ha Cyibdart-
MOH M HaOJIOJeHHE MpU3HaKa €€ NPOTeKaHUs, O3HAKOMIIEHHE C (PU3MUEeCKUMHU
cBOiicTBaMH a30Ta, Qocdopa U HUX CcoeIUHEHUH (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHAIIOB), 0Opa3aMu a30THBIX U (HOCHOPHBIX YAOOPEHHH, MOIyYCHHE,
coOupaHue, paclo3HaBaHWE W U3yYE€HHE CBOMCTB aMMMaka, IPOBEICHUE
KauyeCTBEHHBIX peaklUui Ha MOH aMMOHUS U (pochaT-uoH U U3ydyeHUe NMPU3HAKOB UX



IIPOTEKAHUS, B3aWMOJECUCTBHE KOHLEHTPUPOBAHHOM A30THOW KHCIJIOTBI C MEIBIO
(BO3MOXKHO UCII0JIb30BaHUE BUJICOMATEPHUAIIOB), U3Yy4YCHUE Mozenen
KPUCTAJUIMUECKUX PEIIETOK anmasa, rpadura, QysuiepeHa, O3HAKOMIIEHUE C
IPOLECCOM  aAcOpOLUU PACTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MpPOTHUBOras3a, IOJy4€HHUE, COOMpAHUE, PACIIO3HABAHUE M H3YUYECHHE
CBOMCTB YIJIEKHCIIOTO Ta3a, IMPOBEJEHHE KaueCTBEHHBIX pEaKIUil Ha KapOOHAT W
CUJIMKAT-UOHBI U U3YUECHHUE IPU3HAKOB UX MPOTEKAHUSI, 03HAKOMIICHHE C ITPOyKIIHEH
CUJIMKATHOM NPOMBIIIJIEHHOCTH, PELIEHUWE SKCIHEPUMEHTAIBHBIX 3a4a4 10 TEME
«BaxkHenmme HeMeTaIbl U UX COSTUHEHUS.

MeTa/iibl 1 X CoeaANHCHUA

OO6mrast xapakTeprucTUKa XUMHYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHHH HX
nonoxxenus B Ilepuogmueckon cucrteme xummyeckux aneMeHToB J[. . Menneneesa
1 cTpoeHus aTroMoB. CTpoeHre MeTauioB. MeTtajimdeckasl CBA3b U METAJIMYeCKas
KpUCTAJUIMYECKasl pEemETKa. OJIEKTPOXUMHUUYECKUN pANl HANPSHKEHUHM METAILIOB.
dusnyueckre W XUMHYECKHE CBOWMCTBa MeTauioB. OOmMe crnocoObl MOTy4YeHUs
MeTtauioB. [loHsTHE O KOpPpO3UM METAUIOB, OCHOBHBIE CHOCOOBI 3alIUTHI UX OT
koppo3un. CruiaBbl (CTallb, YyT'YH, AIOPAIIOMUHUMN, OpOH3a) U WX MPUMEHEHUE B
OBITY ¥ IPOMBIILJICHHOCTH.

[llenounsle meTayuipl: mnojoxeHue B llepuoanyeckon cucremMe XUMHYECKHUX
anemeHToB JI. M. MennaeneeBa, CTpO€HHME UX aTOMOB, HAXOXJIEHUE B IPUPOJE.
du3znyecKkre U XUMUYECKHUE CBOMCTBA (Ha mpuMepe HaTpus U Kaimus). Okcuuabl u
TUIPOKCUABI HATPUA U Kanus. [[puMeHeHne MEeT0YHbIX METAIJIOB U KX COCTMHEHHU.

[[lenoyno3eMenbHble  METa/UIbl MarHuii W KalbLUMH:  IOJOKEHHE B
Ilepnogmueckoi cucreme xumuueckux snemeHToB Jl. M. Menaeneesa, ctpoeHue ux
aTOMOB, HaxoXJeHue B mpupoaec. OU3NYECKUe U XUMUYECKHUE CBOMCTBA MAarHusl U
Kayiblus. Baxueime coeMHEHUsT Kanblus (OKCUA, TUAPOKCHI, coiu). XKECTKOCTh
BOJIbI U CITIOCOOBI €€ yCTpaHEeHHUSI.

AnroMuHUiA: onoxxeHue B [lepuoandeckoi cucreMe XUMHUYECKUX 3JIEMEHTOB /I,
N. MenpaeneeBa, cTpoeHHE aroma, HaxoxjaeHue B mnpupoae. Dusnueckue u
XUMUYECKUE CBOMCTBA amtOMHUHHS. AMQOTEpHBIE CBOWCTBA OKCHIA U THUIPOKCHUIA
ATFOMHUHUSL.

Keneso: nosnoxenne B Ilepuoauyueckoi cucremMe XMMHAYECKUX diieMeHToB JI. .
MenzeneeBa, CTpOCHUE aTOMAa, HAX0XKAEHUE B Ipupoae. Pu3ndyeckue u XUMUUYECKUe
cBoMcTBa skene3a. Okcuiwl, rugpokcuabl U conu keneza (II) m xemesa (III), ux
COCTaB, CBOWCTBA U MOJIyYEHHUE.

Xumuueckuii IKcnepumenm: 03HaAKOMJICHHE ¢ 00pa3llaMi METAJJIOB U CIJIaBOB,
uxX (U3UYECKUMHU CBOWCTBAMHU, HW3YUYECHHUE PE3YyJbTaTOB KOPPO3UH METaJJIOB
(BO3BMOXKHO HCIIOJIb30BAaHUE BHUIACOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJECUCTBUS
OKCHJIa KaJblIUsl U HATPUS C BOJOM (BO3ZMOXKHO HCIIOJIb30BAHUE BUIEOMATEPHATIOB),
WCCIIEIOBAHUE CBOMCTB XECTKOM BOJBI, IPOLECCA TOPEHUS KEje3a B KHUCIOPOJE
(BOBMOKHO  HCHOJIb30BAHUE  BUJEOMATEpPUANIOB),  MPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEaKIMii Ha MOHBI: MarHusl, Kajabllus, aJlOMUHMS, IUHKA, *Kene3a (1I)
n xkeneza (III), memu (II), HaOmromeHWe M OMHMCaHUE MPOIECCOB OKpPAITMBAHUS
IJJAMEHM HMOHAMHU HATpus, Kalus ¢ Kajablus (BO3MOXHO MCIOJIb30BAHHE



BHJICOMATEPHUAIIOB), UCCIEAOBaHNE aM()OTEPHBIX CBOMCTB THAPOKCHUIA ATFOMUHUS U
TUAPOKCUIA IIMHKA, PEIICHHWE SKCIEePUMEHTAIBHBIX 3a7ad 1o TeMe «Baxueimiue
METAJJIBI U UX COSINHEHUAY.

XuMHUA U OKPYKAKIIAs cpeaa

BemecTtBa u Marepualnibl B IIOBCEIHEBHOM JKHW3HM YelloBeKa. be3omacHoe
UCIIOJIb30BAaHUE BEUIECTB M XMMHYECKUX peakiuii B ObiTy. [lepBas momonis mnpu
XUMHYECKUX 0KOTraxX U OTPaBJICHUSIX.

XVWMHUYECKOE 3arpsi3HEHHE OKpYXarolleld cpenapl (mpenenbHas AOMyCTUMAs
KoHIleHTparus BemiecTB, nanee — [[JIK). Pons XuMuu B pelmIeHUH SKOJOTHYECKUX
npoOsem.

Xumuueckuii IKcnepumenm: N3ydeHue o0pas3IoB MaTepHaioB (CTEKIIO, CILIaBBI
METaJUIOB, TOJIMMEPHBIE MATEPHAIIBI).

MexknpeaMeTHble CBA3H

Peanuzanus MeXnpeIMETHBIX CBSI3eM MpU HU3YYEeHUH XUMHM B 9 Kiacce
OCYIIECTBJISIETCSL Yepe3 MCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHITHH,
TaK W TIOHSATUM, SBIAIONIMXCS CUCTEMHBIMH JUIS  OTIEIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

Obwue ecmecmeeHHO-HAYUHbIe NOHAMUSA: HAYYHBIM (AT, TUMOTE3a, 3aKOH,
TEOpHs, AaHaliu3, CHUHTE3, KIacCUpUKALUs, MEPUOJUYHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICITHPOBAHNEC, H3MEPEHHUE, MOJICITb, SIBIICHHE, TAPHUKOBBIA 2P (DEKT,
TEXHOJIOTHSI, MAaTCPHAITBI.

Qu3uxa: MaTepus, aToM, 3JICKTPOH, MPOTOH, HEHUTPOH, MOH, HYKIWI, WU30TOIIHI,
PaaMOaKTUBHOCTD, MOJICKYJIa, AIEKTPUICCKUI 3aps, TIPOBOTHUKH,
MTOJTYITPOBOTHUKH, AUDJIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TEJIO, 00BbEM, arperaTHOe
COCTOSIHHE BEIIECTBA, a3, PacTBOP, PaCTBOPUMOCTH, KPHCTAIMYECKAs PpEMmETKa,
CIUTaBbl, (U3MUECKUE BEITMYMHBI, €AMHUIIBI U3MEPEHUS, KOCMHUYECKOE TTPOCTPAHCTBRO,
IUIaHETHI, 3BE3161, COJHIIE.

buonoecusa: dorocunres, npixanwe, Omocdepa, IKOCUCTEMA, MHHEPAIHHBIC
yA0OpEeHUs, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MMTATEIHHBIC BEIIECTBA.

T'eoepagusa: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE MOPOJIBI, TMOJE3HBIC
MCKOIIaeMble, TOILJIUBO, BOJIHBIE PECYPCHI.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOT'PAMMBI IT1O

XUMHHU HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE  pe3yibTaThl  OCBOEHHS  MPOrpaMMbl  OCHOBHOTO  OOIIEro
0o0pa3oBaHUs JIOCTUTAIOTCS B XOA¢ OOYy4YEHHUsS] XMUMHUU B €IUHCTBE YYEOHOU W
BOCITUTATEILHON JEATeIbHOCTH B COOTBETCTBUHM C TPAJAUIIMOHHBIMU POCCUUCKUMHU
COIMOKYJIBTYPHBIMH W JIyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, TPUHSITHIMU B
oOIecTBe TMpaBWJIaMHd M HOpPMaMu TIOBEACHHS M CIIOCOOCTBYIOT Mpolleccam
CaMOTIO3HAHUSI, CAMOPA3BUTHUS U COITMATM3AIIUN O0YIAFOIITIXCS.



JInyHOCTHBIE pEe3yabTaThI OTPAXKAIOT TOTOBHOCTh oOydJaronmxcs
PYKOBOJICTBOBATbCSl ~ CUCTEMOM  MO3UTUBHBIX  IIEHHOCTHBIX  OpHEHTAlMil |
pacHIMpeHUEe ONbITA JIEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE€ B YACTH:

1) maTpMoTMYECKOro BOCIIMTAHUSA:

[IEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HUCTOPUYECKOMY U
HAYYHOMY HACJE[MI0, TIOHUMAHUS 3HAYEHUS XUMHUYECKOW HayKd B JKU3HH
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIAJETh JOCTOBEpHON HHpopMaluen o
MEPEAOBbIX JOCTHKEHUSIX M OTKPBITUSX MHPOBOM M OTEUECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTY B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MUpPa U OOIIECTBA;

2) rpaaaHCKOr0 BOCIIMTAHUSA:

MPEACTABICHUS O COLMAIIbHBIX HOpMaX U MPaBUJIaX MEXKIMYHOCTHBIX OTHOIICHUM
B KOJUICKTUBE, KOMMYHHKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIC3HOM,
y4eOHO-UCCIIeI0BATENLCKOM, TBOPUECKON U APYTUX BUAAX JACATEIBHOCTU, TOTOBHOCTH
K pPa3HOOOpa3HOW COBMECTHOM JESATENIbHOCTH TIPU  BBINIOJHEHUM  YYEOHBIX,
MMO3HABATEJIbHBIX 33/1a4, BBIMOJHEHUM XUMHYECKUX OSKCIIEPUMEHTOB, CO3/IaHUU
y4eOHBIX MPOEKTOB, CTPEMIICHUS K B3aUMOIIOHUMAHUIO M B3aMMOITOMOIIU B TPOIIECCE
ATOU y4eOHOM NeATeNbHOCTH, TOTOBHOCTH OIICHMBATh CBOE IMOBEACHHE U TMOCTYIIKH
CBOMX TOBAapUUIEH C MO3UIIMA HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIE/ICTBHI MMOCTYIKOB;

3) HEeHHOCTH HAYYHOI'0 MIO3HAHMSL:

MUPOBO33PEHUYECKUE TMPEJICTABICHUS O BEIIECTBE MU XUMHUUYECKOM peakiuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKU U COCTABJISIONIME
OCHOBY JJIsI TTIOHMMAHHSI CYIIHOCTHM HAay4HOU KapTHHBI MUpa, IpeAcTaBieHUus 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUSI TPUPOJILI, B3aUMOCBS3AX 4YEJIOBEKa C
MIPUPOJHOM CPENION, O POJIM XMMHUH B TTIO3HAHUM 3TUX 3aKOHOMEPHOCTEN;

M03HAaBaTeJIbHbIC MOTHBBI, HAIPaBJICHHbIC HA TOJIYyYEHHE HOBBIX 3HAHUU MO
XUMHH, HEOOXOJIWMBIC ISl OOBSICHEHHS HAONIOJAaeMBIX IPOIIECCOB U SBJICHUH,
MO3HABATENIbHON, WH(GOPMAIIMOHHOW W YHUTATEIIbCKOW KyJIbTYypbl, B TOM YHCIIC
HaBBIKOB  CaMOCTOSITENIbHOM paboThl C y4eOHBIMH TEKCTaMU, CIPABOYHOU
JUTEPATYpPOM, JIOCTYITHBIMA TEXHHYECKUMU  CpPEJICTBaMH  HMH(GOPMAIIMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOYy4YeHHI0O | T[IO3HAHUIO, JI0003HATEIHHOCTh, TOTOBHOCTH U
CIIOCOOHOCTH K CaM000pa30BaHuUI0, MPOSKTHON U MCCIIEIOBATEIHCKON NEATeTbHOCTH,
K OCO3HAaHHOMY BBIOOPY HAIPaBJIEHHOCTU U YPOBHS 00yUYEHUsI B JaJIbHEHIIIEM;

4) dopMupoBaHNs KYJbTYPbI 310POBbSI:

OCO3HAHME IIEHHOCTU >KU3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0POBBIO,
YCTAHOBKM Ha 3JIOPOBBIM 00pa3 >KW3HU, OCO3HAHHWE TMOCICACTBUM M HENPUSITHE
BPEJHBIX  MpUBbIYEK  (YMOTpeOJIeHUs  aJKOrojisi, HApKOTHKOB,  KypeHHs),
HEOOXOJIMMOCTH  COONIIOJIEHUST TMpaBWl  O€30MacHOCTH MpU  OOpaIlEHUH  C
XUMUYECKUMHU BEIIECTBAMHU B OBITY U PEaIbHON KU3HH,

5) TpyA0BOr0 BOCIIMTAHUS:

WHTEpPEC K MPAKTUUYECKOMY HM3yUYCHUIO MpOoQeccuil W TpyJa pa3IndyHOTO POja,
YBKEHHUE K TPYAY U Pe3yJbTaTaM TPYAOBOU JEATEIBHOCTH, B TOM YKCJIE HA OCHOBE
MPUMEHEHUS TIPEIMETHBIX 3HAHUM 110 XUMUU, OCO3HAHHBIA BHIOOP WHIWBUIYATHBHON
TPACKTOPUH TIPOJOJDKEHUS O0pa3oBaHUA C Y4YETOM JIMYHOCTHBIX HWHTEPECOB W



CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB W MOTPEOHOCTEW, YCHENIHOU
po(heCCUOHATIBHON JIEATEIbHOCTH U Pa3BUTHUSL HEOOXOIUMBIX YMEHHI, TOTOBHOCTh
aJalTUPOBATHCA B MPO(ECCUOHATIBHOM Cpenie;

6) PK0JIOTNYEeCKOro0 BOCIIMTAHHS

HKOJIOTMUYECKH 11€71ec000pa3HOe OTHOLIEHUE K IPUPOJIE KAK UCTOYHHUKY JKU3HU Ha
3emJie, OCHOBE €€ CYIECTBOBaHMsI, IOHUMAaHNE LIEHHOCTH 3J0pPOBOr0 U 0€301acHOro
oOpa3a JKU3HH, OTBETCTBEHHOE OTHOLIEHHME K COOCTBEHHOMY (DHU3MUECKOMY U
MICUXUYECKOMY 37I0POBBIO, OCO3HAHHUE IIEHHOCTH COOJIOACHMS MPaBHJ 0€30MacHOro
MOBEJEHUSI NpH paboTe C BEIIECTBAMHU, a TaKXKE B CUTyalUsX, YIPOXKaroLIUX
3JI0POBBIO U KU3HU JIOJIEH;

CHOCOOHOCTH MPUMEHATh 3HAHUS, NOJY4aeMble NpPH H3YYEHUU XUMHUH, IS
peleHns 3a71a4, CBA3AHHBIX C OKPYKAIOLIEH NMPUPOJHOU CPENOH, IS MOBBILICHUS
YPOBHSI ~ DKOJIOTHYECKOW  KYyJbTYpbl, OCO3HaHUS  TJIOOQJIBHOIO  Xapakrepa
HKOJIOTMYECKUX MPOOJEM M MyTeH MX PpEUIeHHs] MOCPEICTBOM METOJOB XUMUH,
DKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJACTBOBATbCS MM B I03HABATEJIBHOM,
KOMMYHUKAaTUBHOM U COLMATIbHOM IPAKTHKE.

METAIIPEJMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeIMETHBIX pEe3yJbTaTOB  BBIACISIIOT  3HAYUMBIE IS
(GbopMHpOBaHUS MUPOBO33pEHUS OOILIEHAYYHBbIE MOHATHUS (3aKOH, TEOpUs, MPUHIIMII,
runore3a, (axkT, cUcTeMa, MpPOLECcC, OHKCIEPUMEHT U JPYyroe.), KOTOphIE
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax W TO3BOJISIIOT Ha
OCHOBE 3HAaHMW M3 3TUX MNPEAMETOB (HOPMHUPOBATH MPEICTABICHUE O LIEIOCTHOU
Hay4YHOU KapTHHE MUpa, U YHUBEpCaJbHbIE Y4eOHbIC NEUCTBUS (IIO3HABATEIbHBIE,
KOMMYHUKAaTUBHBIE, PETyJATHBHBIE), KOTOpble oOecrneuynuBaoT (HOPMUPOBAHUE
TOTOBHOCTU K CaMOCTOSITEIbBHOMY IUIAHHPOBAHMIO M OCYLIECTBIICHUIO y4eOHOMU
NS TENbHOCTH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3zoBble 1ornueckue AecTBU:

— YMEHMSl HCMOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHHSI TPU OCBOEHUU
3HAHUW: PaACKPHIBATh CMBICT XMUMUYECKUX TOHSTUH (BBIACISATH UX XapaKTEpHBIC
MPU3HAKKU, YCTaHABIMBATh B3aUMOCBSI3b C JPYTUMHU TOHSITHUSMU), HCIOJIH30BAThH
MOHATUS 11 OOBSICHEHUS OTJIEJIbHBIX (DAKTOB W SIBJICHUM, BHIOMpPATh OCHOBAHUS U
KpUTepUH sl KJIacCU(PUKAIMA XUMHYECKUX BEIIECTB M XUMUYECKUX PEaKIIUil,
YCTaHABJIMBATh TPUYUHHO-CICACTBCHHBIC CBSI3U MEXIYy OOBEKTaMU H3y4YCHUS,
CTPOUTH JIOTUYECKUE PACCYX ACHUSA (MHAYKTUBHbBIC, NIETYKTHUBHBIC, [0 aHAJIOTHH),
Jie1aTh BBIBOJIbI M 3aKJIFOUYEHUS;

— YMEHHME TPUMEHATh B TMPOLECCE IO3HAHWUA TMOHATUS (NIPEIMETHbIE U
MeTanpeIMETHbIE), CUMBOJIMYECKUE (3HAKOBBIC) MOJICIH, UCMOJIb3yeMble B XUMUH,
peoOpa3oBbIBATh IIUPOKO NMPUMEHSIEMbIE B XMUMHUU MOJICIIbHBIC MPEACTABICHUS —
XUMUYECKUH 3HAK (CUMBOJI DJIEMEHTAa), XHUMHYecKas ¢opMmyja U YypaBHEHHUE
XUMUYECKON peakIuu — IMpU pelIeHUuH y4eOHO-NO03HABATENbHBIX 3a7a4, ¢ Y4ETOM
ATUX MOJICTBHBIX TPEJACTABICHUN BBIABISTE U XapaKTEPHU30BaTh CYIIECTBEHHBIE
MPU3HAKU M3Y4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XMMHYECKUX PEaKIIHil,



BBIABJIIATD O6HII/IG 3aKOHOMCPHOCTH, MMPUINHHO-CICACTBCHHBIC CBiA3HU n
IMPOTUBOPCUYHUS B N3YHACMBIX IIPOLCCCAX U SBJICHUAX.

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA:

— YMEHHME HCIOJIb30BaTh IOCTABJICHHBIC BOIPOCHI B KAad€CTBE HMHCTPYMEHTA
MMO3HAHUS, a TAK)KE€ B KQUECTBE OCHOBHI I (DOPMUPOBAHUS TUIIOTE3BI 10 TIPOBEPKE
MPAaBUJIILHOCTH BBICKA3bIBAEMBIX CYXKJICHUM;

— TPUOOPETCHHE OIbITa 10 IUIAHUPOBAHHUIO, OPTraHU3AIlMH W TMPOBEICHUIO
YYCHUYECKMX OKCIEPUMEHTOB, yMEHHE HaOIoJaTh 3a XOJOM  IIporiecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (PopMyIupoBaTh OOOOIICHUS U
BBIBOJIBI 110 PE3yJIbTaTaM MPOBEIEHHOTO OIbITA, UCCIEAOBAHUS, COCTABIATh OTUET O
MpOJIeTIaHHOM padoTe.

Pabora ¢ undopmanmeii:

— YyMEHHE BBIOMpaTh, AHAJU3HPOBATH MU HMHTEPIPETUPOBATH HH(OPMAIUIO
pa3IMyYHBIX BUJIOB U (POPM IpPENCTaBICHUS, MOIYyYaeMYI0 M3 pa3HbIX MCTOYHHUKOB
(Hay4HO-TIOMYJIIpHAs JTUTEepaTypa XUMHUECKOIO CO/Iep KaHUsl, CIIPAaBOYHbIE TOCOOUS,
pecypcebl IHTEepHETA), KPpUTHUECKH OLIEHUBATH IPOTUBOPEUYHUBYIO U HEJIOCTOBEPHYIO
uH(pOpMaIHIO;

— YMEHHUE NPUMEHATh Pa3IMYHbIe METOAbl M 3alpoChl NPHU IMOUCKE U OTOOpE
MHQOpMaMM U COOTBETCTBYIOLIMX JAaHHBIX, HEOOXOAMMBIX [JISl BBIITOJIHEHHUS
y4eOHBIX UM IO3HABATEIbHBIX 3aJau ONPEAENIEHHOrO TUIIa, IPUOOpPETEHHE ONbITa B
o0jacT  HMCHONBb30BaHUS  MH(OPMALMOHHO-KOMMYHHMKATHUBHBIX  TEXHOJOTHH,
OBJIAJICHUE KYJbTYpOH aKTHBHOI'O HCIIOJIb30BAaHUS PA3JIMYHBIX NOMCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BbIOMpaTh ONTUMANbHYIO (DOpMY MpeacTaBieHUs] MH(OpMALUU U
WUIFOCTPUPOBATh pEIIaeMble 3aJa4d  HECIOXHBIMA CXEMaMH, JuarpaMMami,
apyrumu hopmamu rpadUKi U UX KOMOUHAIUSIMU;

— YMEHHE UCHOJB30BaTh M aHaJU3UpOBAaTh B Ipouecce ydyeOHON u
MCCJIEI0BATENbCKOW JI€ATEIbHOCTH WH(OPMAIMI0O O BIMSAHUU MPOMBIIUIEHHOCTH,
CEJIbCKOI0 XO35KMCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYIKAIOLIEN TPUPOIHOM CPEBI.

KoMMyHMKATHBHBbIE YHHBEpPCAJIbHbIE YyueOHbIe 1eHCTBUS:

— YMEHHMS 33/1aBaTh BOIPOCHI (B XOJI¢ [uanora u (WiH) AUCKYCCHH) TIO CYIIECTBY
obcyxnaeMoii  Tembl, (OPMYJIUPOBATH CBOU  TNPEHJIONKEHHUS  OTHOCUTEILHO
BBITIOJTHCHHUS TTPEIOKEHHON 3a1a4H;

— YMEHHMS  TPEJCTaBIATH  TOJYYCHHBIC  PE3yJbTaThl  I[MO3HABATEIHHOU
JESITETPHOCTA B YCTHBIX M MUCHbMEHHBIX TEKCTaX; JEaTh MPE3CHTAIINIO PE3YJIbTATOB
BBITIOJIHEHUSI XUMUYECKOTO IKCIIEpUMEHTa (J1abOpaTOpHOTO OMBITA, JTa0OpPaTOPHOM
pabOThI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MIPOEKTA);

— yMEHHsI y4eOHOTO COTPYJHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MMO3HABATEIILHON W MCCIICA0BATEILCKON JIEATSITLHOCTH TIPHU PEIICHUH BO3HUKAIOITUX
mpoOjeM Ha OCHOBEe yuéra OOImMMX WHTEPECOB U COTJACOBAHUS IMO3UIIUN
(oOcyxeHrs, 0OMEH MHEHUSMH, «MO3TOBBIC IITYPMBI», KOOPJAUHAIINS COBMECTHBIX
JICUCTBUMN, OMpeeiIeHNE KPUTEPHUEB MO OIEHKE KAa4eCTBA BBIMIOJHEHHON pabOTHI U

JpyTHE).



PeryisiTuBHbIe YHHBepPCaJIbHbIe YUeOHbIe JelCTBUS:

— YMEHHE CaMOCTOSITENIbHO ONpPEIENsATh LEIN JEATEIbHOCTH, IUIAaHUPOBATh,
OCYIIECTBISITh, KOHTPOJIMPOBATH U MPH HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO
JesITeNIbHOCTh, BHIOMpaTh Hanbosiee 3(PPEeKTUBHBIE CHOCOOBI pElIeHUs] Y4eOHBIX U
MO3HABATENbHBIX 3a/1ay, CAaMOCTOSITEIbHO COCTAaBJIATh WM KOPPEKTUPOBATH
IIPE/UIOKEHHBIM  QNTOPUTM  JEHUCTBUM TIIPU  BBIIOJIHEHWM 3aJaHUM C  YYETOM
MOJIy4YeHHUsI HOBBIX 3HAaHUI 00 HM3yyaeMbIX OOBEKTax — BEIIECTBAX W PEaKIUsX,
OLIEHMBAaTh COOTBETCTBHE IIOJYYEHHOTO pe3yjbTaTa 3asBJICHHOM ILEeIH, yYMEHHE
UCIOJIb30BaTh U AHAJIM3UPOBATH KOHTEKCTHI, IIPEjIaracMble B yCIIOBUU 3aJaHUM.

IMPEAMETHBIE PE3YJ/IBTATDBI

B cocTaBe npeaMeTHBIX pe3yJabTaTOB MO0 OCBOCHUIO 00513aTEILHOTO COJEPKaHUS,
YCTAaHOBJIEHHOTO JaHHOW (enepaabHOl  paboueid mporpamMMoM, BBIJEISIOT:
OCBOCHHBIC OOYYaIOIIMMHCS HAy4dHbIE 3HAHHUS, YMEHHUS W CIOCOOBI JIEHCTBHIA,
cnenuduyueckre s TPEAMETHOM 005acTh «XuMus», BUIBI JIEATEIBHOCTH TIO
MOJIyYSHHUIO HOBOTO 3HAHUS, €T0 UHTEPIPETAINH, PEOOPA30BAHUIO U TPUMEHEHHIO B
Pa3JIMYHBIX YY€OHBIX U HOBBIX CUTYaIIHSIX.

K xoHiy oOyueHus B 8 kJjiacce mpeiIMeTHbIE PE3ysbTaThl HA 0Aa30BOM ypOBHE
JOJKHBI OTpakaTh CHOPMUPOBAHHOCTD Y O0YUAIOIINXCSI YMEHU:

— PacKphIBaTh CMBICJI OCHOBHBIX XHUMHUYECKHX IIOHSTHW: aTOM, MOJICKYJa,
XUMHUYECKUN AJIEMEHT, MPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, CMECh (OJITHOPOIHAsS
¥ HEOJHOPOJIHAsA), BaJCHTHOCTh, OTHOCHUTEIIbHASI aTOMHAsi U MOJIEKYJIsIpHasl macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJSPHAs Macca, MaccoBas J0J1 XUMHYECKOTO
AJIEeMEHTa B COEIMHEHHUM, MOJISPHBIM OOBEM, OKCHJ, KUCJIOTa, OCHOBaHHUE, COJb,
ANEKTPOOTPULIATENBHOCTD, CTENEHb OKHCJICHUS, XUMHUYECKasi  peakuus,
KJIaccuuUKalys peaklil: peakiuu COCIUHECHUS, PEaKIUU Pa3JIOKEHUs, PEaKIUU
3aMEIlEeHHs], peakuu OOMEHa, 3K30- M JHAOTEPMUYECKHE PEAKIHMH, TEIJIOBOU
addekT peakuuu, SAPO aToma, IJIEKTPOHHBIM CIIOH aroMa, aTOMHasi OpOUTAb,
pagnyc atomMa, XHUMHUYECKas CBA3b, MOJISIPHAS W HEMOJApHAs KOBAJICHTHAs CBSI3b,
WOHHAas CBsI3b, MIOH, KATUOH, aHUOH, PACTBOP, MaccoBas J0Jisl BellecTBa (MPOIEHTHAS
KOHIIEHTpaIusi) B pacTBOPE;

— WUTIOCTPUPOBATHh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATUI U MPUMEHSTH
ATU MOHSATHUS IPU ONMCAHUY BEIIECTB U UX MIPEBPAICHUN;

— HCTOJIb30BAaTh XUMHUUYECKYI0 CUMBOJIMKY JUIsl COCTaBJIeHUsI ()OpMYJT BEIIECTB U
YPAaBHEHUN XUMUUYECKUX PEAKLINM;

— OMNpeeNsITh BaJEHTHOCTh aTOMOB JJEMEHTOB B OWHAPHBIX COCAMHCHHSX,
CTENICHh OKHUCIICHHUSI DJIEMEHTOB B OWHAPHBIX COEAUHEHUSIX, MPUHAIICKHOCTD
BEIIIECTB K OMNpeAeIEHHOMY KJIacCy COeAMHEHUN 1o (opmynam, BUA XUMHUUYECKOM
CBsI3U (KOBaJICHTHAs M MOHHAsI) B HEOPTAaHUUECKUX COCTMHEHUSX;

— packpeiBath cMmbicn  Ilepuoamueckoro 3akona .M. Menneneena:
JEMOHCTPUPOBATh OHMMAaHUE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHX
3JIEMEHTOB OT WX MOJIOKEeHUs B llepmogmueckol cucreme, 3aKOHOB COXPaHEHUS
MacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKY-JIIPHOTO YYEHHS, 3aKOHa
ABoraJipo;



— OMHCBHIBATh U XapaKTepu3oBaTh TabmuuHyio Ghopmy llepuoanyueckoi cuctemsl
XUMHUYECKUX DJIEMEHTOB: paszfinyaTh MOHATHS «rJaBHas moArpymnna (A-rpymmna)» u
«moboynass mnonarpynmna (b-rpymma)», Manbsie u OoOJbIIME TEPHUOABI, COOTHOCUTH
0003HaueHus1, KOTOpble NMEIOTCS B Tabnuue «llepuonnueckas cucreMa XUMUYECKUX
anemeHToB /.M. MenneneeBay ¢ 4YMCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS ATOMOB
XUMUYECKUX D3JIEMEHTOB (COCTaB W 3aps] sApa, OOIlee 4YUCIO 3JIEKTPOHOB U
pacupeesieHue uX 1o AIEKTPOHHBIM CIIOSIM);

— KJIaccu(UUIUpPOBATh XUMHUYECKHE OJJIEMEHTBI, HEOPraHMYECKHE BEIECTBa,
XUMUYECKUE PeaklMu (10 YUCIY U COCTaBY YYACTBYIOIIMX B PEaKlMU BEIIECTB, IO
TerioBoMy dhPekry);

— XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBOWCTBAa BEIIECTB
pa3UYHBIX  KJIACCOB, TMOATBEPXKJas OINWCAaHWE TMpPUMEpPaMU  MOJIEKYJSIPHBIX
ypaBHEHUI COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIHIA;

— IPOTHO3UPOBATh CBOICTBA BEIIECTB B 3aBHCHUMOCTH OT HMX Kauy€CTBEHHOTO
COCTaBa, BO3MOXKHOCTH TIPOTEKAHUS XUMHUYECKHX TPEBpAIICHUd B Pa3IHMYHBIX
YCIIOBHSIX;

— BBIYUCIISTh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEILECTB,
MacCOBYIO JIOJII0 XUMHUYECKOTO 3JIEMEHTA 10 (POpMyJie COETUHEHHSI, MACCOBYIO JOJIIO
BEILIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEaKIUY;

— TIPUMEHSTH OCHOBHBIE ONEpAIlMM MBICIUTEIILHON NESITeIbHOCTH — aHaIu3 |
CUHTE3, CpaBHEHHUE, 000OIIECHHE, CUCTEeMaTU3aluI0, KIacCU(PUKAINIO, BHISIBICHUE
MIPUYHHHO-CJICACTBEHHBIX CBSI3€H — ISl M3YYCHHS CBOMCTB BEIIECTB M XHMHYECKUX
peakiuii, €CTeCTBEHHO-HAy4YHbIE METOJbl IO3HAHUS — HaOJIIOJCHHE, HU3MEpPEHUE,
MOJICIIUPOBAHUE, DKCIIEPUMEHT (PeabHbIM U MBICJICHHBIN);

— CJIeIOBaTh MpPaBWJIAM TMOJIb30BAHUA XMUMHYECKOM MOCY/I0N U 1ab0paTOpHBIM
o0opyZ0OBaHUEM, a TaK)Xe MpaBujiaM OOpalieHusl C BEIIECTBAMU B COOTBETCTBUM C
WHCTPYKIIUSMHA 110  BBITOJTHCHUIO JTAOOPATOPHBIX XHMHYECKHUX OIBITOB  TIO
MOJIYYCHUI0O M COOMpaHUI0 Ta3000pa3HbIX BEIIECTB (BOJOPOJAa W KHUCIOPOJA),
IIPUTOTOBJIEHUIO PACTBOPOB C OMNPEIEIEHHOM MAacCOBOM JIOJEH PacTBOPEHHOTO
BEIIECTBA, IUIAHUPOBATb H  TPOBOAUTH XUMHUYECKHE JKCIEPUMEHTHI  TIO
pacrno3HaBaHUIO PACTBOPOB LIEJIOUEH M KHUCIOT C MOMOIIBI0 MHAMKATOPOB (JIAKMYC,
beHondTanenH, METUIOPAHK U IPyTHE).

K koHiy oOyueHus B 9 kJjacce NnpeiaMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE
JIOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUN:

— PacKpBIBaTh CMBICT OCHOBHBIX XMMHYECKUX MOHATUNA: XUMUYECKUN DJIEMEHT,
aToOM, MOJIEKYyJia, MOH, KaTMOH, aHHWOH, MPOCTOE BELIECTBO, CJOKHOE BEIIECTBO,
BAJIEHTHOCTb, 3JIEKTPOOTPHUIATEIBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKAsl pPEaKIys,
XUMHYECKasi CBSI3b, TEIJIOBOW A((PEeKT peakiuu, MoJb, MOJSIpPHBIM 00BEM, PacTBOp,
AIIEKTPOIUTHI, HEATEKTPOIUTHI, FJCKTPOIUTHUECKAS TUCCOIHAITUS, PEAKITUHU HOHHOTO
oOMeHa, KaTaiu3aTop, XHUMHYECKOE pPaBHOBECHE, OOpaTHUMbIe W HEOOpaTHMbIC
peakiuu, OKHUCJTUTEIIbHO-BOCCTAHOBUTEIHHBIC peakiuu, OKHUCJTUTEIIb,
BOCCTAaHOBUTENb, OKHCIIEHHE U BOCCTAHOBJICHHE, AJUIOTPONUsS, aM(OTEPHOCTbD,
XUMHUYECKas CBsI3b (KOBaJEeHTHAs, WOHHAs, METaJUIMYecKas), KpPUCTaIMYecKast



pemeTKa, KOppo3uss METAIOB, CIUIABbI, CKOPOCTh XUMHUYECKON pEaKLUH, MPEIEIbHO
nonycrumas konnentpauus [1JIK Bemectna;

— WUTIOCTPUPOBATHh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATUI U MPUMEHSTH
ST MOHATHUSI IPU OMKUCAHUY BEILIECTB U UX MPEBPAIICHUI;

— UCMOJB30BaTh XUMUYECKYIO CUMBOJIUKY JJISi COCTaBICHUS (POPMYJ BEIIECTB U
YPaBHCHUN XUMHUYECKUX PEAKIINN;

— ONpEAENATh BAICHTHOCTh M CTENEHb OKUCJIEHUS XUMHUYECKUX DJIEMEHTOB B
COEIMHEHHSX PAa3JIU4YHOrO0 COCTaBa, NMPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy COEAMHEHUH Mo (GopmynaMm, BUJ XUMUYECKOW CBSI3U (KOBAJCHTHAs, MOHHAS,
METaJUIMYecKasi) B HEOPraHWYECKHX COEIMHEHMSX, 3apsi HOHA IO XHUMHYECKOU
dbopMyIie, XxapakTep cCpelibl B BOAHBIX PAacTBOpaxX HEOPTaHUYECKUX COCIUHEHUH, TUTI
KPUCTAINIMYECKOW PEIIETKN KOHKPETHOTO BEILIECTBA;

— packpeiBath cMbica llepuonnueckoro 3akoHa J[. WM. Menneneesa u
JEMOHCTPUPOBATh €ro IMOHMMAaHHE: ONUCHIBATH M XapaKTEPHU30BaTh TAOIUYHYIO
dopmy Ileproguueckoil CHUCTEMBl XUMHUYECKHUX BJIEMEHTOB: pa3iinyaTh MOHATHUSA
«rnaBHasg noarpynmna (A-rpymnmna)» u «nodouynas noarpynna (b-rpymnmna)», mansie u
OOJIBIIME MEPUOJIBI, COOTHOCUTH 0003HAYEHUSA, KOTOPhIE UMEIOTCS B MIEPUOINYECKOM
Ta0nuIe, C YUCIOBBIMU XapaKTEPUCTHKAMU CTPOCHHUS AaTOMOB XHMHYECKHUX
AJIEMEHTOB (COCTaB M 3aps] A]ipa, oOLIee YUCIIO JIEKTPOHOB U PacHpeIeICeHUE UX 10
AJIEKTPOHHBIM CJIOSIM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHM CBOWCTB
AJIEMEHTOB U MX COEIMHEHUI B MpeAeiaax MalblX MEPHOJI0B U IIaBHBIX NOATPYHI C
y4E€TOM CTPOEHHS UX ATOMOB;

— KJaccupUIUPOBaTh XUMHUYECKHUE DJIEMEHTHI, HEOPraHWYECKHUE BEIIECTBA,
XUMHUYECKUE peaklMH (10 YUCIY U COCTAaBYy YYACTBYIOIIMX B PEAKLUU BEIIECTB, IO
TerioBoMy 3 (PeKTy, 0 UBMEHEHHUIO CTENEHEW OKUCICHUSI XUMUYECKUX JJIEMEHTOB);

— XapakTepu3oBaTh (OMHUCHIBATH) OOIIME U CcHeUPUUECKUEe XUMHUYECKUE
CBOWCTBa NPOCTBIX M CIIOXKHBIX BEUIECTB, MOATBEPKAas OMNHCAHUE IPUMEpPAMHU
MOJIEKYJISIPHBIX U HOHHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

— COCTaBJIATh YPAaBHEHUS JIEKTPOJIUTUUECKON TUCCOLMAIMN KHUCIIOT, MIEJI0YEl U
COJIEH, TOJHBIE U COKpAlIEHHbIE YPAaBHEHUsI peakUuid MOHHOTO OOMEHa, ypaBHEHUS
peakuui, TMOJATBEPKIAIONIMX CYIIECTBOBAHME TI'E€HETHYECKON CBSI3M  MEXKIY
BEILIECTBAMHU PA3JIMYHbBIX KJIACCOB;

—  pacKpbiBaThb  CYIIHOCTb  OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIIMA
MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OajlaHCa ATUX PEaKIIMii;

— TMPOTHO3MPOBATH CBOWCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOCHHUS,
BO3MO>KHOCTH MIPOTEKAHUSI XUMUYECKUX MPEBPAILCHUN B PA3TUYHBIX YCIOBUSAX;

— BBIUYHUCISATH OTHOCUTEIBHYIO MOJIEKYJSPHYIO M MOJSIPHYIO MAacChl BELIECTB,
MaCCOBYIO JIOJIF0 XUMUYECKOTO 3jeMeHTa 10 (opMyJie COeIMHEHUSI, MaCCOBYIO JOJIO
BEILIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON pPEAKIUY;

— co0JII0/IaTh MpaBUia MOJb30BAHUSA XUMUYECKONM MOCYI0M M J1abopaTOpHBIM
o0opyZ0BaHUEM, a Tak)Ke MpaBmiia OOpalieHus ¢ BEIECTBAMH B COOTBETCTBUU C
WHCTPYKIIUSIMA TI0  BBIMOJTHEHUIO JTAOOPATOPHBIX XMMHYECKHUX OIBITOB  TIO
MOJIYYEHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (AMMHUAKa U YTIEKHUCIIOTO ra3a);



— OPOBOJUTH PEAKUHH, IMOATBEPKIAAIOIIME KAYECTBEHHBIA COCTAB Pa3IMYHBIX
BEIIECTB: PAaclO3HaBaTh OMBITHBIM MYTEM XJIOPHUA-, OpOMUI-, MOAM]I-, KapOOHAT-,
docdar-, cumukar-, cynbdar-, TUIPOKCUI-HNOHBI, KATHOHBI aMMOHHS ¥ HOHBI
W3YyYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHE B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
BEIIECTB;

— MNPUMEHATh OCHOBHBIE OIEPALMU MBICIUTEIBHON ACATEIIBHOCTA — AHAJIN3 U
CUHTE3, CpaBHEHHE, OO0O0OIlIeHHe, CHUCTEeMaTU3allhl0, BBISIBICHUE MPUYUHHO-
CIEACTBEHHBIX CBA3€H — IJI1 M3YYCHHS] CBOMCTB BEIIECTB U XMMUYECKUX PEAKIIUH,
€CTECTBEHHO-HAyYHblE ~ METOJIbI  MO3HaHUST —  HaONIOJEHHE, HU3MEpPEHHE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (peabHbIA U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoaunuyecTBO YacoB
Ne HaumeHoBaHue pa3jieioB U JaeKkTpoHHbIe (HU(POBHIE)
KonTposabHbie IIpakTHyeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI
Paszgea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUS
Xumus — BakHas 00J1acTh

1.1 €CTECTBO3HAHUSA U IIPAKTUUECKOU 5 2 bubmmorexa LOK

’ p https://m.edsoo.ru/7f41837¢

ESITEIILHOCTH YETI0BEKA

12 BemecTBa 1 xuMuueckue 15 | bu6mmoreka [JOK

) peakunu https://m.edsoo.ru/7f41837¢c

Hroro no pazneny 20

Pa3nen 2. BaxkHeiiune npeactaBuTe/ M HEOPraHMYECKUX BellleCTB
1 Bosznyx. Kucnopoa. Ilonsitie 06 6 bubnuoreka [IOK

’ OKCHOaX https://m.edsoo.ru/7f41837¢c
29 Bonopoa.Ilonsarue o kucinorax u 2 1 bubnnorexka [JOK

' COJIAX https://m.edsoo.ru/7f41837¢c
)3 Bona. PactBopsl. [Tonsitue 00 5 | | bu6nmoreka [JOK

’ OCHOBAHUAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIACChI 1 | | bubmuorexa [JOK

' HEOPraHMYECKUX COEIUHEHHM https://m.edsoo.ru/7f41837¢

Uroro no pazgeny 30



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

Pa3nen 3. llepunoanueckuii 3axkon u [lepuoguveckasi cucrema xumnueckux 3jemMeHToB JI. U. MenneneeBa. CTpoeHne aToOMOB.

Xumuuyeckasi ¢cBsizb. OKHCINTEILHO-BOCCTAHOBHTEIbHbIE PC€aKIHH

[Tepuoanueckuii 3aKOH U

31 [lepuoauueckast cucrema 7 bubmumoreka [IOK
' XUMHYECKUX 31eMeHTOB J[. U. https://m.edsoo.ru/7f41837¢
MenaeneeBa. CtpoeHue aToma
XUMHUYECKAS CBI3b.
3.2 OKHUCIIUTEIBHO 8 bubmorexa LOK
) https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEIBLHBIE PEAKIIUU
bubmuorexa [JOK
n 15
TOTO 1o pasieity https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpems 3 bubmmorera [JOK
p P https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 63

[TPOPAMME



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

TEMATHYECKOE IINTAHUPOBAHUE

9 KIIACC
KounuecTBo yacon DJIeKTPOHHBbIE
Ne (uu¢posbie)
w/n HaumMmeHoBanmue pa3aejoB 1 TEM IPOrpaMMbl Beero K()HTpﬁ()n},Hbl HpaKquecx o 6paSOBaTeJIbeIe
e padoThbI ue padoThl pecype
Pazgea 1. BemiecTBo M XMMHYECKHE PeaKUUH
11 [ToBTOpeHue u yriayOiieHHe 3HAHUN OCHOBHBIX 6 1 bubmmoreka [JOK
"~ | pa3zmenoB Kypca 8 kiacca B https://m.edsoo.ru/7{41a636
12 OCHOBHBIE  3aKOHOMEPHOCTH  XUMHYECKHX 6 B B bu6moreka [JOK
| peakiuit https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAS JIUCCOLNALIHSL. 12 1 ) bu6mmoreka [JOK
| XMMUYECKHUE PEaKIIUH B pACTBOPAX https://m.edsoo.ru/7{41a636
Uroro no pazneny 24
Pa3znen 2. HemeTasuibl 4 MX COCAMHEHUS
71 Oo6mas XapaKTepUCTHKA XUMUYECKUX 3 1 1 bubmuoteka [JOK
"~ | anementoB VIIA-rpynnsl. ['anorenst https://m.edsoo.ru/7{41a636
22 oneenros | Viarpymmt. Cepa et 8 | ubmiorera LIOK
' YL P a https://m.edsoo.ru/7f41a636
COCIMHEHUS
Oo6mas XapaKTepUCTHKA XUMHUYECKUX
bubmoreka IIOK
2.3 | anementoB VA-rpynmbl. A3ot, dochop u ux | 10 1 1 https://m.edsoo.ru/7f412636
COCTMHEHUS
Oo6mmas XapaKTepUCTHKA XUMHUYECKUX
2.4 | snementoB IVA-rpynnsl. Yraepon u kpemuuii | 10 1 2 bubmorexa HOK

H nX COCAUMHCHUA

https://m.edsoo.ru/7f41a636
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Uroro no pazgeny

36

Paszgea 3. MeTaaibl M X COeAMHEHUSA

3.1 | O0mue cBOMCTBA METAILJIOB 6 httpsS/HIg?IeIézzf?u%(f)éﬁa 636

3.2 | Baxxgeiinme MeTauibl 1 UX COEIUHEHUS 24 ht tpﬁﬁgiﬁifﬁfgﬁ%ﬁa 636

Wroro no pazneny 30

Paznea 4. XuMusi 1 OKpy:Kaouas cpeaa

4.1 | BemecTBa 1 MaTepUalibl B )KM3HU YEJIOBEKa 6 h FH@IHOTeKa HOK
ttps://m.edsoo.ru/7f41a636

Uroro no pazneny 6

Pe3epBHOE Bpems 6 h FH@IHOTeKa HOK
ttps://m.edsoo.ru/7f41a636

O01ee KOJIMYECTBO YACOB 110 POrpaMme 102



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

YYEBHO-METOJANYECKOE OBECINEUEHUE OBPA3OBATEJILHOIO
MPOLIECCA

Oo0s3aTebHBbIC yYeOHbIE MATEPHAJIBI VISl YUCHUKA

1. Ky3nenoBa H.E., TuroBa .M., I'apa H.H. Xumus: 8 kinacc — M.: Benrtana-I"pad,
2017.-256c.
2. Ky3nenoBa H.E., TuroBa .M., I'apa H.H. Xumus: 9 knacc — M.: Benrana-I"pad,
2017.-320c.
3. Ky3uenosa H.E., JIéskun A.H. 3anaunuk no xumuu: 8 kinacc. — M.: Benrana-I"pad,
2011. - 128 c.

4. Kysnenoa H.E., JIéskun A.H. 3agaunuk no xumuu: 9 kinacc. — M.: Benrana-I'pad,
2012. - 128 c.

MeTonnquKne MaTepualabl AJdA YYUTEIIs

1. Ky3unenosa H.E., TutoBa .M., I'apa H.H., XKernn A.}O. IIporpammel o xumuu
s 8-11 kiaccoB o01eo0Opa3zoBaTeNbHbIX yupexkaeHuil. — M.: Bentana-I'pad,
2006 r. — 128 c.

2. T'apa H.H., Ky3nenoa H.E. Xumus. 8—11 kinaccel. Paboune mporpammsel yautesns /
nox pea. H.E. Ky3nenosoit. — M.: Benrana-I"pag, 2011. — 160 c.

3. Tapa HH. Xwumuia. 8-9 «xmaccel. 10-11  kmaccer:  IIporpammer
ob1eoOpa3oBareNnbHbIX yupexaenuii. — M.: [IpocBemenue, 2010. — 56 c.

4. 3yeBa M.B., I'apa H.H. KonTponbHbie U TipoBepoUHbIe PaOOTHI MO XUMHUH. 8-9
Kiacc: Meroaudeckoe mocobdue. — M.: Jlpoda, 2001. — 160 c.

5. KaBepuna A.A., Kopomenko A.C., SmykoBa A.B. TemaTnueckue U UTOTOBBIE
KOHTpOJIbHBIE pa0oThl. 8-9 kiaccel. 10-11 kmacceel. — M.: Benrana-I'pad, 2012. —
224 c.

6. Llykaitno A.J[. TemaTuyeckue urpbl Mo XumMuu: MeTtonuyeckoe nocodue as
yuutens. — M.: TI Cdepa, 2003. — 96 c.

7. HoBommnckuii 1.M., HoBommackas H.C. Tunsl XuMuYecKHuX 3a/1a4 U CIIOCOOBI UX
pemenns. 8-11 kimacesl. - M.: Pycckoe cioBo, 2013. — 184 c.

Hudposbie 00pa3oBaTeIbHbIE PECYPChl H PeCYPChI CeTH HHTEPHET

[E—

. https://interneturok.ru/subject/chemistry/
. https://resh.edu.ru/subject/29/
. https://chem-oge.sdamgia.ru/
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