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PabGouas mporpamma 1o yueOHOMY TmipenMery «XWMHS» COCTaBlIe€Ha Ha OCHOBE
®denepanbHOil pabouei nporpammbl ¢ yuetoMm [lpukaza MunucrepcrBa npocBenieHusi PO ot
09.10.2024 Ne704. Y4eOHBIM IJTAaHOM Ha M3ydYeHHEe XUMHUH oTBoaUTCsS 136 yacoB: B 8 kiacce —
68 yacos (2 yaca B Hezen0), B 9 kacce — 68 yacoB (2 yaca B HEJIEINIO).

COJAEPKAHUE YYEBHOI'O IPEAMETA

[Iporpamma pazpaboTaHa B COOTBETCTBUU C YUCOHBIM IJIAHOM JIJIsl YPOBHS OCHOBHOTO OOIIETO
00pa3oBaHUs C UCTIOIB30BAHUEM COBPEMEHHOTO 000PYI0BAHUS IIEHTPA €CTECTBEHHO-HAYYHOM
«Touka pocta». Ha 6a3e nentpa «Touka poctay obecrieunBaercs peanu3aius 00pa3oBaTeIbHbIX
IPOrpaMM €CTECTBEHHO-HAYYHOM HaIlpaBJIE€HHOCTEH, pa3pab0TaHHBIX B COOTBETCTBUH C
TpeOOBaHUSIMU 3aKOHOAATENLCTBA B chepe 00pa30BaHUs U C YUYETOM PEKOMEH AL
®denepanbHOTO oniepaTopa y4eOHOro peaMeTa « X UMHUS.

8 KJIACC

IlepBoHayabHbIE XMMUYECKHE TOHSITUS

[Ipenmer xumuun. Ponb XMMUM B )KU3HHU YENOBEKa. XUMHSI B CUCTEME HayK.
Tena wm BemecTBa. PU3NYECKUE CBOWCTBA BEUIECTB. ATPETATHOE COCTOSHHUE
BellecTB. [loHsAiTHE O MeTOAaxX MO3HAHWS B XMMHUU. YHCThIE BEIIECTBA U CMECH.
CriocoObl pa3esieHust CMECei.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE 3JIeMEHThl. CHUMBOJBI XUMHYECKUX
snemMeHTOoB. [IpocThie U CloKHbBIE BellecTBA. ATOMHO-MOJEKYISIPHOE YUEHHE.

Xumuueckas ¢dopmyna. BaleHTHOCTb aTOMOB XMMHYECKHUX DSJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCHUTENbHAsE aTOMHas —Macca.
OtHocuTeNnbHas MOJIEKYJIsIpHasi Macca. MaccoBasi 10J11 XUMHUYECKOTO dJIEMEHTa B
COCIMHEHUH.

KomnuectBo BemectBa. Moisib. MonsipHast Mmacca. B3auMOCBs3b KOJIMUECTBA,
MacCchl W 4YHMCJIa CTPYKTYPHBIX €IMHMI] BemiectBa. Pacu€tel 1o dopmynam
XUMUYECKUX COCTMHEHUH.

@u3NYeCcKre U XMMHUUYECKUE SBJICHUSI. XUMHUUECKas PEaKiusi U €€ MPU3HAKH.
3aKOH COXpaHEHHMS MacChl BeleCTB. XUMHUYeckue ypaBHeHus. Kiaccuduxanus
XUMUYECKUX PEaKINil (COeMHEHUS, pA3IOKEHUS, 3aMEeIlIeHUs, OOMEHA).

XumuuecKkuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYAO0HU, MpaBUjiaMu paboThl B JabOpaTopuu U
npuémMamMu oOpaieHus ¢ JabopaTopHbIM 000PYOBAaHUEM, U3YUEHUE U OMHUCAHUE
bu3UYECKX CBOWCTB OOpa3lloB HEOPraHWYECKUX BEIIECTB, HaOJIOJCHUE
¢u3nueckux (IMJIaBjIeHUE BOCKA, TasHUE JbJa, pPAaCTUpPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAIUS BOJbI) U XUMUYECKUX (TOPEHUE CBEYM, MPOKATMBAHUE
METHOU MPOBOJIOKU, B3aMMOJICHCTBUE MeJa ¢ KUCIOTON) SIBJICHHM, HAOIIOACHUE U
OMKCaHWe NPU3HAKOB MPOTEKAHUS XUMHUUYECKHX peaklMil (pasiiokeHue caxapa,
B3aMMOJIEUCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe TMAPOKCUJIA
menu (I1) mpu HarpeBanum, B3auMoJIeCTBHE KeJe3a ¢ pacTBopoM coiu meau (1),
M3Yy4EHUE CIOCOOOB pa3JeleHUs] CMECel: C MOMOIIbI0 MarHuTa, (UILTPOBAHHUE,



BbIMIApYBaHUE, JUCTWIALNA, XpoMaTorpadus, MpoBeeHNEe OYHUCTKH MOBApEHHON
COllM, HaOJIOJEHWE W  OINHKCAaHHUE  pe3yJbTAaTOB  MPOBEACHUS  OIBITA,
WUTFOCTPUPYIOIIETO 3aKOH COXPAaHEHUSI MacChl, CO3JaHHUE MOJEIIEH MOJIEKYI
(IapocTep)KHEBBIX ).

Ba:xueimue npeacraBuTe 1M HEOPraHMYECKHUX BeLeCTB

Bo3nyx — cMech razos. CocraB Bo3nyxa. Kucimopon — 3lneMEHT U MpocToe
BemiecTBo. HaxoxneHwe kuciaopoga B Mpupojae, (U3HUecKhe M XUMHUYECKUE
cBoiictBa (peakuuu TopeHus). Oxcuawl. [lpumenenue kucmopoma. CrocoObI
MOJIYYCHHS] KUCTIOpoAa B J1a0OpaTOpUM M MPOMBIIUIEHHOCTH. KpyroBopot
Kucaopoja B npupoje. O30H — aJuIoTpoIiHas MoAU(pUKALMSI KUCIOPOaA.

TemnoBoil 3¢p¢deKT XUMHUECKOH peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHYECKHE pEaKUuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3/lyXa, YCWJICHHE MAPHUKOBOTO 3(peKTa, pa3pylieHre 030HOBOTO CIIOSI.

Bonmopon — asnemenT um mpocroe BeuniectBo. Haxoxnenue Bomopona B
npupoje, (U3NYECKUEe U XUMHUYECKHE CBOWMCTBA, MPUMEHEHHE, CIIOCOOBI
noxydenus. Kueyiorsl u conn.

Monsipubiii  00b€M  razoB. Pacuérbl MO XMMHUYECKUM YPaBHECHUSIM.

Odusnueckne CcBoMcTBa BOAbl. Boma kak pactBoputenb. PacTBOpSL
HacelllieHHbIE M HEHACBILIEHHBIE PAcTBOPBHL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10J1s1 BelllecTBa B pacTBOpe. XUMUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpOB B IpupoZie U B KWU3HU 4YeiaoBeKa. KpyroBopoT BOJBI B MPUPOE.
3arps3HEeHHe NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOJHBIX BO.

Knaccudukanus neopranmdeckux coeauHeHuil. Oxcunbl. Knaccuduxarus
OKCHJIOB:  cojieoOpa3yroniue (OCHOBHBIE, KHUCIOTHBIC, aMQpOTEpHbIE) U
HecosneoOpasyromue. Homenknatypa okcunoB. dusnueckue u XMUMHUYECKHE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHoBanusa. Krnaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMBIE
ocHoBaHusd. HomeHknarypa ocHoBanui. dusnueckue M XUMHUYECKHE CBOMCTBA
ocHoBaHui. [lomydyeHne 0CHOBaHHUM.

Kucnotel. Knaccudukanus xkucnor. Homenknarypa kucioT. @usznueckue u
XHMHMUYECKHE CBOMCTBa KHUCIOT. Psan aktuBHocTtn MeTamioB H. H. bekerosa.
[Tonmy4yeHnue KUCIOT.

Comu. Homenknarypa coneii. @uU3M4eCKue U XUMUYECKHUE CBOWCTBA COJICH.
[Tonmyuyenue conen.

I'eneTnueckas cBA3b MEXKy KJIacCaMU HEOPTaHUYECKUX COCIMHEHNN.

Xumuueckuii IKCnepuUMenm:

KAU4E€CTBEHHOE OMPENEIICHUE COJEpPKaHUs KUCIOpoAa B BO3/IyX€E, IMOJTYyUYECHHUE,
coOupaHue, paclo3HaBaHWE€ W HW3YYCHHE CBOWCTB KHCIOpPOAa, HaOMII0IeHNE
B3aMMOJICUCTBUS BEIIECTB C KHUCIOPOAOM M YCJIOBUS BO3HUKHOBEHHS W
MpeKpaieHusi ropeHusi (moxapa), O3HAKOMJIEHHE C O00pa3lamMu OKCUIOB U



ONKMCAaHUE HX CBOWICTB, IOJy4Y€HUE, COOMpaHUE, PACIO3HABAHHE WU HU3YUYECHUE
CBOMCTB BOJIOpoja (TopeHue), B3auMojeicTBue Bojgopoaa ¢ okcuaom meau (1)
(BO3MOKHO HMCIIOJIb30BAHUE BUJECOMATEPUATIOB), HAOIOIeHHE 00pa3lioB BEIECTB
KOJIMYECTBOM 1 MOJb, HCCIIEJOBAHUE OCOOEHHOCTEN pPacTBOPEHUsS BEILECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOU
MAaCCOBOM J0JIEN PACTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBUE BOABI C METAJTIAMU
(HaTpuem U KaJIbITUEM ) (BO3MOKHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB),UCCIIE0OBaHIE 00Pa31I0B HEOPTaHUYECKHUX BEIIECTB Pa3IMYHBIX
KJIACCOB, HAOIOJCHIE M3MEHEHHUSI OKPAaCKHW MHIMKATOPOB B PacTBOpax KUCIOT U
nienoyeil, uzydenue B3aumozeiicTBus okcuaa Meau (II) ¢ pactBopom cepHoit
KHCJIOTBI, KHCJIOT C METaJllaMH, pEakuuil HEeWTpalau3aluu, MOJyYEeHUe
HEpPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJIHOTO METaJla IPYTMM U3 pPacTBOpa
COJIM, PEIICHUE SKCIEPUMEHTAIBHBIX 3a1ay 1o TeMe «BaxHeWlne Kiacchl
HEOPraHUYECKUX COCIUHEHUID.

Iepnoaunyeckuit 3akoH u Ilepuoamyeckass cucreMa XHMHYECKHX
jieMeHToB JI. U. MenpgeneeBa. CtpoeHue aroMoB. XMMHUYECKasi CBA3b.
OKHCINTETBHO-BOCCTAHOBUTEIbHbIC PEAKIMHU

[lepBble TOMBITKH KIAcCU(PUKAIMKM XUMHUYECKUX dJeMeHTOB. [loHsiTHe O
rpyINmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIECTOYHO3EMEIbHbIE METAJLIBI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPbIE 00pa3yloT aM(OTEepHbIE OKCUIBI
Y TUAPOKCHUJIBI.

Ilepnonnueckuit 3akoH. [leppuoauueckas cucremMa XUMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkomepwognas W JUIMHHONIEpUOIHAs  (POpPMBI
[lepnoanueckon cucrembl xumudeckux aneMmeHToB /. M. Menneneesa. [lepuobl
n Tpynmbl. PHU3NYECKUI CMBICI MOPSAKOBOIO HOMEpa, HOMEPOB IEepuofa H
TPYIIIBI 3JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3otonbl. DnekTponsl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XMMHUYECKHUX  DIIEMEHTOB
[Tepuomnueckoit cucremnl [[. . MenneneeBa. XapakTepuCTUKAa XHUMHUYECKOTO
3JIEMEHTA 110 €ro noJioxkeHuto B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEPHOCTH W3MEHEHMS pPaJnyca aTOMOB XHUMHUYECKHUX JIIEMEHTOB,
METAIUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u Ileproanueckor CUCTEMbl XUMHYECKHUX
DJIEMEHTOB Ul pa3BUTHA HAayku W npaktuku. [[. M. MenneneeB — y4yéHbli u
I'PaKIaHVH.

Xumnueckass cBs3b. KoBaneHTHass (moyiipHas M HENOJISIpHAs) CBSI3b.
DNEeKTPOOTPULATENBHOCTh XHMUUECKUX 3JIEMEHTOB. FIOHHAs CBSA3b.

Crenenb  okuciieHHs.  OKHUCIUTEIBHO-BOCCTAHOBUTENIBHBIE  PEAKLIUU.
[Iponecchl OKUCAEHUS U BOCCTAaHOBIIEHUSI. OKUCINUTENN U BOCCTAHOBUTEIIN.



Xumuueckuii IKCnepumenm:

U3y4eHHe OO0pasloB BEIIECTB META/VIOB M HEMETAIOB, B3aMMOJCHCTBHE
TUJIPOKCUAA LHMHKA C PACTBOPAMH KHUCJIOT W IIEJIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIIUN
(ropeHue, peakiuu pa3aoKeHUs, COSTUHEHHUS ).

Mesxcnpeomemmnuwie ceasu

Peanuzayus mescnpeomemnvix ceészeii npu uzyvenuu xumuu 6 8 Kiacce

ocyujecmeaisemcs uepes UCNOIb308aAHUe KAK 00WUX eCmeCmB8eHHO-HAYYHbIX

NOHAMUL, MaK U NOHAMUL, SABIAIOUWUXCS CUCEMHbIMU O/l OMOCIbHbIX

npeomMemos ecnmecmeeHHO-HaAYYH020 YUKIA.

OO0mue ecTeCTBEHHO-HAY4YHbIE TMOHATHUSA: HAy4YHBIM (PakT, TMmores3a, Teopus,

3aKOH, aHallu3, CHUHTE3, Kiaccuukaiusi, TMEPUOJUYHOCTh, HAOIIOJCHUE,
SKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHNE, MOJICIIb, SIBIICHUE.

®dusuka: Marepus, aroMm, OJJEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKIIHI,
U30TOIBI, PAAUOAKTUBHOCTh, MOJIEKYJIA, JIEKTPUUYECKUN 3apsl, BELIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHME BEIIECTBA, ra3, (U3MYECKUE BEIMYUHBI, CTUHUIIBI
W3MEpPEHUs, KOCMOC, TTAHETHI, 3BE3/1bI, COJIHIIE.

buonorus: dotocunTes, Apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MuHEpaabl, TOPHBIE TOPOIBI,
IIOJIE3HBIE UCKOIAEMBbIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMH4YeCKas peakuus

[Tepuonnueckunt 3akoH. Ileprnonnueckas cucreMa XUMHYECKUX 3JIEMEHTOB /1.
N. Menneneea. CtpoeHue aTomMoOB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB
XMMHUYECKUX DJJIEMEHTOB TMEPBBIX TPEX TMEPUOJIOB, KalUsl, KalblUUS W HX
COCMHEHUN B COOTBETCTBUU C IIOJIOXKEHHEM JJIEMEHTOB B llepmoanueckon
CHUCTEME U CTPOCHUEM UX ATOMOB.

CrpoeHue BemiecTBa: BBl XUMHUYECKOW CBSI3U. THUMBI KPUCTALITMYECKUX
PELIETOK, 3aBUCUMOCTh CBOWMCTB BELIECTBA OT TUIIA KPUCTALINYECKOU PELIETKUA U
BHJla XMUMHYECKOM CBS3H.

Knaccudukanus 1 HOMEHKIATypa HEOPTaHUYECKUX BEIIECTB. XUMHUYECKHUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K Pa3JIMYHBIM KJlacCaM HEOPraHWYECKUX
COEIMHEHUI, TEHETUYECKas CBS3b HEOPraHMYECKUX BEIIECTB.

Kiaccudukanust XuMU4ecKuxX peakiuii o pa3auyHbIM MPU3HaKaM (TI0 YUCITY
U COCTaBy YYacCTBYIOIIUMX B pEAKIMU BEUIECTB, MO TeIioBoMy 3((deKTy, o
M3MEHEHUIO CTETICHEH OKHMCIICHHUSI XMMUYECKUX 3JIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4aCTHUIO KaTalnu3aTopa). IK30- U SHJIOTEPMUUYECKUE PEaKIIMH, TEPMOXUMHUYECKUE
YpaBHEHUSL.

[lonsitTue o ckopocTH xumuyeckod peakuuu. lloHsTHe 00 OOpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakiusax. [[oHsITHE O TOMOTE€HHBIX U T€TEPOT€HHBIX



peakuusx. [lonsarue o karammse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPBHI,
BIMAIONIME HAa CKOPOCTh XHMHWYECKONW PEAKIUU U TMOJOKEHUE XUMHUYECKOTO
PaBHOBECHSI.

OKUCIUTETLHO-BOCCTAHOBUTENBHBIE  PEAKIMU,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHOMN peaKuuu. CocraBienue YPaBHECHUM
OKHCJIMTEIIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKUU C  HCHOJIb30BAaHWEM  METOJA
AJIIEKTPOHHOTO OanaHca.

Teopust FNEKTPONIUTUIECKON TUCCOUUALINHU. DIEKTPOIUTHI U HEAJIEKTPOIUTHI.
Katnonsl, annonel. MexaHus3m auccolManydyd BEIIECTB C PA3JWYHBIMU BHIAMU
xuMuueckoi cBsa3u. Crenenp agucconuanuu. CUiabHbIE U C1a0ble SJIEKTPOIUTHI.

Peakiuu noHHOTO 0OMEHA. Y CIOBHS MPOTEKAHUS PEaKIMii HOHHOTO 0OMEHa,
NOJIHBIE W COKpAILIEHHBIE HOHHBIE YypaBHEHUs peakuuid. CBOHCTBa KHUCIOT,
OCHOBaHMM W coOJel B CBETE TMPEACTABICHUM 00 D3IEKTPOIUTHUYECKON
nucconmannu. KauecTBeHHbIE peakuy Ha MOHBL. [[OHSITHE O TUAPOIIN3E COJIEH.

Xumuueckuii IKCnepumenm

O3HAKOMJICHUE C MOJEJISIMU KPUCTAUIMYECKUX PELIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB U HeMeTasioB (Tpadura W anmaza), CIOKHBIX BEIIECTB
(xJopuaa HaTpusi), UCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMUMHUYECKOW peakiuu
OT BO3JICUCTBUSL PaA3UYHBIX (PAKTOPOB, HUCCIETOBAHUE DIECKTPONPOBOIHOCTH
pacTBOPOB BELIECTB, IMpOLECCAa JIUCCOLMALIMM KHUCIIOT, IIEJIOYEed U COJIeU
(BOBMOKHO  MCIHOJIb30BAHUE BHUAECO MATEpUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HMOHHOro  oOMeHa
(oOpazoBaHue ocajaka, BBIJCJICHUE Ta3a, O0O0pa30BaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOIINX — MPUMEPBI  OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiuu pa3lioKEHUs, COCUHEHUS), pACIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C IIOMOIIBK) KAUYECTBEHHBIX pEaKUUMHd Ha HMOHBI, pELICHUE
AKCIIEpUMEHTAJIBHBIX 3a]1a4.

HemeraJiibl 4 MX COeIMHEHMS

OO6mass xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHne u (Pu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHMHUYECKHE CBOMCTBA Ha IIPUMEPE  XJIOpa
(B3auMoJEiCTBHE C MeETaJUlaMH, HEMETalllaMH, IejioyamMu). XJOpPOBOAOPO.
ConsiHast KuCIIOTa, XUMUYECKHE CBOMCTBA, IMOJYy4YEHHE, NMpUMEHeHue. JleiicTBue
XJIOpa U XJIOPOBOAOPOJA HA OPTaHU3M YeJIOBEKa. BakHeWlme XJIOpuabl U UX
HAXOXJICHUE B MIPUPOJIE.

Obmias xapaktepuctuka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHue W (U3MUYecKue CBOMCTBA
IPOCTHIX BEUIECTB — KUCIOPOAA U Cephbl. AJIOTPOIHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XumMudeckue cpoiictBa cepbl. CepoBOOpOA, CTpoeHue, pusmyeckue u



XUMHUYECKHUEe CBOMCTBA. OKCHUIBI CEPbl KaK MPEICTAaBUTENN KUCIOTHBIX OKCHJIOB.
CepHas kucioTa, QU3MYECKHME M XUMUYECKHE CBOMCTBa (0OlIMe Kak
NpeICTaBUTENId Kjlacca KHCIOT W chnenuduyeckue). XUMUYECKHE pPEaKIuu,
JeKalMe B OCHOBE MPOMBIIUIEHHOTO CHOC00a MOMYYeHHs] CEPHOM KHCIOTHI.
[Ipumenenune cepHoil KUCIOThL. COJIM CEpHOIM KHUCIIOThI, KAYECTBEHHAsI PEAKIIMs Ha
cynabdar-uoH. HaxoxaeHue ceppl u €€ COCOTUHEHHN B MpHUpoae. XUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIeH cpeabl COCIMHEHHUSIMH Ccepbl (KHCIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHUS.

OObmiast xapaktepucTuka 371eMeHTOB VA-rpynmbl. OcoOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHBbIE CTEMCHH OKUCICHHA. A30T, paclpocCTpaHEHHE B MPUPO/IE,
¢uznyeckue u xuMudeckue cporictsa. Kpyrosopor azora B npupoje. AMMHaK, ero
(puznyeckue U XMMHUYECKHUE CBOMCTBA, NOJy4YeHHe U npuMeHenue. Conyu aMMOHUS,
X QU3MUEecKre U XUMUYECKUE CBOMCTBa, IpuMeHeHne. KauecTBeHHas peakius Ha
MOHBl aMMOHUS. A30THas KHCIIOTa, €€ ToNydyeHue, (HU3MUeCKre M XUMHUYECKHE
CBOMCTBa (00IIME Kak MpEACTAaBUTENsl Kiacca KUCIOT M CHEU(pUUYECKUE).
Hcnonp30BaHWe HUTPATOB M COJEM aMMOHMA B KaueCTBE MHHEPAJIbHBIX
ynoopenuil. XuMHUecKoe 3arpsi3HeHUE OKPYKarollel cpeibl COeTMHEHUIMHU a30Ta
(KUCIIOTHBIE JOXKIW, 3arps3HEHUE BO3AyXa, MOYBBI U BOAoEMOB). Docdop,
ajtoTponHbie Moaudukanuu (ochopa, (uUMUECKHEe M XUMHUYECKHUE CBOMCTBA.
Oxcun pochopa (V) u pochopHas kuciora, GpU3HIeCKre U XUMUICCKUE CBOWCTBA,
nosyuaenue. McnonszoBanue pocdaroB B kauecTBE MUHEPAIBHBIX YA0OPEHUH.

O6mras xapaktepuctuka d1aeMeHTOB [VA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB,  XapakKTEepHbIE  CTENEHU  OKHUCJIEHHUSA.  YIVIEpOJ,  aIOTPOIHbIE
Moau(duKanyu, pacrlpocTpaHEHHEe B TNpUpoae, (PHU3MUECKHEe W XUMHUYECKHE
cBorictBa. Ancopouusi. Kpyroopot yriaepona B npupoae. Okcuabl yriepoja, ux
¢usznyeckue W XMMHMYECKHE CBOMCTBA, JACHCTBHE Ha JKUBbIE OPIraHU3MBI,
MOJIyYeHHUE M TMPUMEHEHHE. DKOJOTHMYeCKHe MpoOJieMbl, CBA3aHHBIE C OKCHUAOM
yraepoaa (IV), rumore3a rio0anbHOrO TOTEIJICHUS KIWMaTa, MapHUKOBBIN
addekT. YronapHas KUCaoTa U €€ coM, uX (PU3NYEeCKUe U XUMHYECKUE CBOICTBA,
nojlyuyeHue W TmpuMeHeHne. KadecTBeHHass peakius Ha KapOOHAT-HOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM
XO35MCTBE.

[lepBoHauyaNbHBIE TOHATHS 00 OPTaHMYECKHUX BEIIECTBAX KaK O COSAMHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIeH, 3TaHOJ, TJIUIEPHUH, YKCYCHasl KUCIIOTA).
[IpuponHble HMCTOYHHUKH YIJIEBOAOPOJOB (yroyib, MTPHUPOAHBIM ra3, HEPTh),
MOPOAYKTHl HUX MepepaboTku (OEH3MH), UX POJb B OBITY M MPOMBIILJICHHOCTH.
[TonsiTie 0 OMOIOTUYECKN BaKHBIX BEIIECTBAX: KHUPaAX, OeNKax, yrieBoJax — U Ux
poii B KM3HM 4eloBeKa. MarepuaibHOE€ €JUHCTBO OPraHMYECKUX U
HEOPTraHUYECKUX COCTUHEHUH.



Kpemuuii, ero ¢Qusmueckue u XUMHUYECKHE CBOMCTBA, TMOJIY4YCHHE U
npuMmeHeHue. CoequHeHMs KpeMHus B mpupoae. OOmume mnpeacraBieHus 00
okcuze kpemuus (IV) u kpemHueBoil kucinore. CUIMKaThl, UX HUCIIOJIB30BAHUE B
ObITY, B MPOMBIIUIEHHOCTA. Ba)kHeHIne CTpOUTENbHBIE MaTepHalbl: KepaMmuKa,



CTEKJIO, IIEMEHT, 0eTOH, kene300eToH. [IpoGiempl 6€30macHOTO MCIOJIB30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B OBCEIHEBHOM JKU3HHU.

Xumuueckuii IKCnepuMenm:

U3y4YeHHE 00pa3I[OB HEOPraHUYECKUX BEIIECTB, CBOWCTB COJITHOW KUCIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEAKIUi Ha XJIOPU-UOHBI U HAOIIOJECHUE MPU3HAKOB
WX TIPOTEKAHWS, OIBITHI, OTPAKAMOIHE (U3MUYECKHE W XHUMHYECKHE CBONCTBA
rajoreHOB M HUX COCIWHEHUI (BO3MOXXHO HCIOJIb30BAHUE BHUAEOMATEpPUAIIOB),
O3HAaKOMJIEHHE ¢ o0pa3naMud XJOpPUAOB (TajJOreHUJOB), O3HAKOMJICHHE C
oOpaslaMu  cepbl M €€  COCIMHEHUAMH  (BO3MOXKHO  HCIOJIb30BAaHUE
BHJICOMaTEpHUANIOB), HAOIIOJEHHE Tpoliecca OOYIIIMBaHUS caxapa IMOJl IeUCTBUEM
KOHIECHTPUPOBAHHOW CEPHOW  KHUCIOTHI, H3YYECHHE XHUMHUYECKHX CBOWCTB
pa30aBIIEHHOMN CEPHON KUCIOTHI, MPOBE/ICHNE KAYECTBEHHOM peakIuu Ha Cyibdart-
WOH U HaOJI0JIeHHWE TpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUUYECKUMU
cBoiicTBamMu a3zora, (ochopa M MX coeAMHEHUN (BO3MOXKXHO HCIIOIb30BAHUE
BHJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (POCPOPHBIX yIOOPEHHIA, MOIyYECHHE,
coOupaHue, paclio3HaBaHWE W M3Y4YEHUE CBOMCTB aMMHaka, IPOBEJCHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHMS U (pocdar-uoH U n3ydyeHue Npu3HAKOB
UX NPOTEKaHUs, B3AUMOJICHCTBUE KOHIIEHTPUPOBAHHOM a30THOM KHUCIIOTHI C MEJBIO
(BO3MOKHO WCTOJIb30BAHUE BUJICOMATEPUAJIOB), M3y4YCHUE MozEenen
KpUCTAJUIMUYECKUX PEIIETOK anMmasa, rpadura, QyiepeHa, O3HAKOMIIEHHE C
MPOIECCOM  aJcOpPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM H
yCTPONCTBOM NPOTHBOTa3a, MoJydeHue, coOupaHue, pacro3HaBaHUE M H3yUYCHUE
CBOMCTB YTJICKMCIIOTO Tra3a, MPOBEICHUE KAaUeCTBEHHBIX pPEaKIMil Ha KapOOHAT U
CUJIMKAT-UOHBl U W3YyYCHUE TMPU3HAKOB MX TMPOTEKaHUs, O3HAKOMJICHHUE C
MPOAYKIIMEH CUJIMKATHOW TPOMBIIIJIEHHOCTH, PEIICHUE JKCIePUMEHTATbHBIX
3a7a4 1o TeMe « BaxxHene HeMeTaIUIbl U UX COCTUHEHUS.

MeTasibl 4 UX COCTUHEHUS

OO6mras XxapaKTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux mnosoxkeHus B llepuomnueckor cucreme xumuuyeckux syemeHtoB [, .
MenneneeBa u crpoeHusi aromoB. CTpoeHue MeTauioB. Meramindeckasl CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMUECKass  PEIIETKA.  DJIEKTPOXUMHUYECKUU  psij
HaIpspKeHU MeTamuioB. u3znueckue U XMMHUYECKHE CBOMCTBAa MeTaiuioB. OOI1ue
CIOCOOBI TONMy4YeHUs: MeTauioB. [loHSATHE O KOppO3uM METauioB, OCHOBHBIC
CIoCcOOBI 3amuThl UX OT Koppo3uu. CmaBbl (CTaib, YyTyH, TIOPATIOMUHUMA,
OpoH3a) ¥ UX MPUMEHEHNE B OBITY ¥ IPOMBIIIJIEHHOCTH.

[I{enouHble MeTaIbL: MOJNOXKEHHE B llepronnueckoil cucTeMe XMMHUYECKUX
sanementoB JI. . MenpaeneeBa, CTpO€HHE MX aTOMOB, HaXOXKJIEHHE B IPUPOJIE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpumMepe Hatpus U Kanus). OKCuabl U



TUIPOKCUABI HATpusd MW Kanusa. [IpuMeHeHue MIeNOYHBIX METauiOB W HX
COCIUHEHUH.

[[lenouyno3eMebHbIE METaJUIbl MAarHMi M KaJbIMi: IIOJIOXKCHHE B
[lepnoanueckon cucreme xumudeckux aneMeHToB JI. 1. MenneneeBa, ctpoeHue
MX aTOMOB, HaXOXJcHHE B pupojie. Duznuecknue u XUMUIECKUE CBOMCTBA MAarHUs
U Kanblusa. Baxuelinue coequHEHUS KalblUsl (OKCHI, THUIAPOKCHUI, COJIH).
JKEcTKOCTh BOJIBI M CLIOCOOBI €€ yCTpaHCHUS.

AJIIOMUHUN: TI0JI0)keHUE B [leproinueckoi cucTeMe XUMHUYECKUX 3JIEMEHTOB
J. . MengeneeBa, CTpOEHHE aTOMa, HAaXOXKAcHHUE B mnpuponec. Duznyeckue u
XUMUYECKUE CBOMCTBA aTlOMUHHS. AMQPOTEpPHBIE CBOMCTBA OKCHAA U THAPOKCHIA
AJTIOMUHUS.

Kenezo: nonoxenue B [lepuoguueckoit cucremMme XMMUYECKUX 3IeMEHTOB /1.
N. MenpgeneeBa, CTpoeHHME aroMa, HaxoxJaeHue B npupoae. Duszmueckue u
XUMHUYCCKHE CBOMCTBA Kene3a. OKCHIbI, THAPOKCUIBI U coiu kenesa (11) u xenesa
(IIT), mx coctaB, CBOMCTBA U MOJYyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ oOpa3llaMd METAJIOB U CIUIABOB, HUX (DU3UYESCKUMU
CBOMCTBaAMHU, M3Y4YEHHUE  PE3YJIbTATOB  KOPPO3UU  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KaJIBIIUS W HATpPUsS C BOJOM (BO3MOXKHO HCIIOJIb30BAaHUE BHEOMATEPHAJIOB),
VICCJIEJOBAHUE CBOMCTB >XECTKOW BOJIBI, IPOLIECCA TOPECHUA KEJe3a B KHUCIOPOJE
(BOBMOXXKHO  KCIOJIb30BAHME  BHJICOMATEPUANIOB), TPU3HAKOB  MPOTEKAHUS
Ka4ECTBEHHBIX PEAKIIMI HA MOHBI: MArHus, KaJablMs, ATIOMUHUA, IUHKA, KEJe3a
(IT) u xeneza (I1I), meau (1), HabnrOEHNE W OMUCAHUE TPOIECCOB OKPAIIMBAHMS
IJJaMEHH WOHAMHU HATpus, Kalusd ¢ Kalblus (BO3MOXKHO HCIIOJIb30BAaHHE
BUJICOMATEPUAIIOB), UCCIIeIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUIA ATFOMUHUS
Y TUJIPOKCHUJA IMHKA, PEIICHUE SKCIEPUMEHTAIIBHBIX 33]1a4 Mo TeMe «BakHenime
METAaJJIbl U UX COCTMHCHUS.

XuMHS U OKPYKAKOLIAs cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM »KM3HU YeEJOBEKa. be3oracHoe
WCIIOJIb30BAaHUE BEIIECTB M XUMHUYECKUX peakiuii B ObITy. [lepBas momoris npu
XAMHUYECKHX 05KOTaX U OTPABJICHUSIX.

XUMHUYECKOE 3arps3HEHHE OKpYXKarIleh cpeabl (MpeaenbHas J0mycTUMast
KOHIIEHTpatus BeiiecTB, nainee — [1/IK). Poas xumuu B penieHun 3K0JI0rH4eCKUX
poOIIEM.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIUIaBhl METAJIOB, MOJIMMEPHbBIC
MaTepHuabl).

Meoscnpeomemnmnule cea3u



Peanuzanus MeXNpeAMETHBIX CBS3€M MpPU HM3yYEHHH XMMHM B 9 Kiacce
OCYUIECTBJISIETCS. 4YEpe3 HCIIOJIIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
HNOHATUMN, TaK U MOHATHUH, SBJISIOIINXCS CUCTEMHBIMH JUUISl OTACIBHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOuiue ecTecTBEHHO-HAy4YHbIE MOHATHSA: HAY4YHbIM (DAKT, TUIIOTE3a, 3aKOH,
TEOpUs, aHajdu3, CHUHTE3, KiIacCUPUKaIus, MEePUOJUYHOCTb, HAOJIIOJIEHUE,
HKCIIEPUMEHT, MOJEIMPOBAHUE, H3MEPEHUE, MOJIENb, SBJICHUE, IapHUKOBBIM
s dexT, TEXHOTOTHSI, MaTEPHAITHI.

®duszuka: Marepus, aToM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
M30TONBI, PAJUOAKTUBHOCTh, MOJIEKYJIA, SJEKTPUUYECKUN 3apsiji, MPOBOJHHKH,
MOJIYIIPOBOJHUKH, JUAJEKTPUKH, (POTORIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHOE COCTOSIHUE BELIECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KpUCTAJUIMYECKAs
pelmérka, CIuiaBbl, (PU3MUECKUE BEIUYUHBI, €IUHUIBI U3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: ¢ortocunres, npixanue, Ouocdepa, 3KocHCTEMa, MUHEpaIbHbIE
yA00pEHUs, MUKPOIJIEMEHTBI, MAKPO3JIEMEHTHI, MUTATEIbHbIE BEIIECTBA.

I'eorpadusa: armocdepa, ruapocdepa, MUHEpPATbl, TOpPHBIE IOPOABI,
[I0JIE3HBIE UCKOITaeMBbIE, TOIUINBO, BOJHBIE pecypchl.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATHBI

JIn4yHOCTHBIE pE3yJbTAThl OCBOCHHUS MPOrPAMMBI  OCHOBHOTO OOILETO
oOpa3oBaHMs JOCTUTAIOTCS B XOJ€ OOy4YeHHS XMMHHU B €IWHCTBE Y4eOHOU u
BOCIIUTATENBHON JEATEIIBHOCTH B COOTBETCTBUU C TPAIULMOHHBIMU POCCUUCKUMU
COLMOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMH ILIEHHOCTSIMH, IPUHITHIMU B
oOlllecTBE TMpaBWIaMd M HOPMaMu TMOBEACHUS M CIOCOOCTBYIOT Ipolieccam
CaMOITO3HAaHUsI, CAMOPA3BUTHUSA U COLUATIM3AIMN 00YUYarOIINXCS.

JIugyHOCTHBIE  pe3yJdbTaThl  OTpPaXalOT  TOTOBHOCTh  OOyYarommxcs
PYKOBOJCTBOBaTbCA CHCTEMON TMO3WUTHUBHBIX LEHHOCTHBIX OpHUEHTAMH U
pacIIMpEeHre ONbITa ACITEIbHOCTU Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) maTpMOTHYECKOr0 BOCTIUTAHMSI:

LIEHHOCTHOI'O0 OTHOILIEHUSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
U HAaydyHOMY HACJEIUI0, MOHMUMAHUS 3HAYCHHS XUMUYECKOM HAyKH B IKU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTU BIAJETh JOCTOBEpHOW HH(poOpMaluen o
MEePEOBbIX JOCTMXKEHUSIX U OTKPBITHUAX MHUPOBOM M OTEUECTBEHHOMW XUMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rpaIaHCKOr0 BOCIIMTAHMS:

NPEJICTABICHUSI O COLHMAJBHBIX HOpMax M TMPaBUIaX MEXKINYHOCTHBIX
OTHOIIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIENOBATENbCKOM, TBOPYECKOM W APYIMX  BHJAAX
JeSITeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOM MEATENbHOCTH TpH
BBITIOJIHEHUN Y4E€OHBIX, TO3HABAaTEIbHBIX 3a/1ad, BBINOJHEHUH XWMHUYECKHUX
AKCIIEPUMEHTOB, CO3JJaHUU YUYE€OHBIX MTPOCKTOB, CTPEMJICHUS! K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecce€ JTOM y4eOHOM MAesATEeIbHOCTH, TOTOBHOCTU
OIIECHMBAaTh CBOE TIOBEJCHHE M TMOCTYNKM CBOMX TOBApUILEH C MO3UIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUSA MOCIEACTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOT0 O3HAHMSI:

MHPOBO33PEHUYECKUE TPEJICTABICHUS O BEIIECTBE U XUMHUUYECKOM PEAKIUU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTAaBJISIOIINE
OCHOBY I TIOHUMAHHS CYIIHOCTU HAay4YHOW KapTHUHBI MHUpa, MPEJICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKAa C
MNPUPOJTHOM CPEAOH, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

NO3HABATEIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJYyYEHUE HOBBIX 3HAHWM IO
XUMUHU, HEOOXOIUMBIE Jisi OOBSICHEHHS HAOII0IaeMBIX IPOIIECCOB W SIBICHHM,
MO3HABATENbHON, MHPOPMAIMOHHON M YHTATEIbCKOW KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOATENbHOM paboThl C Y4eOHBIMM TEKCTaMH, CIPABOYHOMN



JUTEPATYPOH, JTOCTYIMHBIMA TEXHUYECKUMH CpPEICTBaMH HWH(GOPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHUIO, JTH0003HATENBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K €aMO0Opa30BaHHUIO, MPOEKTHOM U HCCIEN0BATEIBCKON
NeSATETPHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBICHHOCTH M YPOBHS OOy4YCHHUS B
JaJIbHEUIIIEM;

4) popMupoBaHHUsI KYJbTYPbI 3[I0POBbI:

OCO3HAaHHE IIEHHOCTU JKW3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 370POBBIM 00pa3 JKM3HU, OCO3HAHHE ITOCICACTBUN H
HETIPUSITUE BPEJIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOTOJIsI, HAPKOTUKOB, KypeHUs),
HEOOXOUMOCTH  COONIOJICHUSI TpaBWwil OE30MacHOCTH TIpU  OOpalieHUuu ¢
XUMUYECKMMHU BEIIECTBAMU B OBITY U PEAbHON KU3HH,

5) TpyA0OBOro BOCIMTAHMS

HMHTEPEC K MPAKTUYECKOMY M3YUYEHHUIO TPodeccril U Tpyia pa3IuyHOro poja,
YBAXEHHE K TPyAy M pe3yibTaTaM TPYAOBOM AEATEIbHOCTH, B TOM YHUCIE Ha
OCHOBE TMPUMEHEHHUs TMPEIMETHBIX 3HAHUW MO XUMHH, OCO3HAHHBINM BBIOOD
WHJIUBUAYAJIBHOU TPAEKTOPUHU MPOIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
yCremHon npo(eccuoHaIbHON IeSITEPHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aJalTUPOBATHCS B MPO(EeCCUOHATBHOM Cpeie;

6) PIKOJIOrHYECKOro BOCIIMTAHMS

AKOJIOTMYECKH 11€JIECO00pa3HOe OTHOIICHUE K NPUPOJie KaK HCTOUYHUKY
KU3HU Ha 3emJle, OCHOBE €€ CYIlECTBOBAHUS, IOHUMAaHUE LIEHHOCTU 3I0POBOTO U
O6e3omacHOoro oOpa3a KH3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bU3UYECKOMY M TMCHUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTU COOJIOJICHUS
MpaBuJ1 6€30MacHOTO MOBEICHUSI IPU pabOTe ¢ BEIIECTBAMHU, a TAKKE B CUTYaIUSX,
YIPOXKAKOMIUX 3J0POBbIO U KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHUS, MOJydaeMble MPU U3YYCHUU XUMUH, IS
pelIeHUs 33/1a4, CBS3aHHBIX C OKPYKAIOIIEH MPUPOJTHOU CPEIOH, ISl MOBBILICHUS
YPOBHSI  DKOJIOTUYECKOW  KYJIBTYpbl, OCO3HAHHUS TJ00aIbHOTO  Xapakrepa
AKOJIOTMYECKUX MPOOJIEM M IMyTel WX pelieHus] MOCPEACTBOM METOJ0B XUMHH,
AKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBAThCSI UM B MO3HABATEILHOM,
KOMMYHUKATUBHOMN U COLMAIIHOU MPAKTHKE.

METAITPEAMETHBIE PE3YJIBTATBI

B cocraBe wmeTanmpeaMETHBIX PpE3yJNbTAaTOB BBIICIAIOT 3HAYUMBIE JJIS
(dbopMHpOBaHUA MHPOBO33PEHUS] OOIIEHAYyYHbIE TOHATHS (3aKOH, TeopHs,
MPUHITUT, TUIIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIC
WCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HAHUW W3 3TUX NPEIMETOB (POPMUPOBATH MPEICTABICHHUE O IEIOCTHOU



HAay4YHOU KapTUHE MHpPA, U YHUBEPCAIbHBIC yueOHbIC NeHCTBUS (TI03HABATEILHBIC,
KOMMYHUKATUBHBIC, PETYJIATHBHBIC), KOTOphIe oOecrmeunBaroT (hopmMupoBaHue
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHMPOBAHUIO M OCYILECTBICHUIO Y4eOHOM
JESITEIIbHOCTH.

Ilo3naBaTe/ibHbIe  YHHBeEpPCAJbHbIE Yy4eOHbIE

necTBus ba3oBble JJoruueckue 1elcTBUA:

YMEHHUSl HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBILIUICHUS TPU OCBOCHHUH
3HAHUU: PACKPBHIBATH CMBICI XUMHUYECKUX MOHSATUN (BBIACISITH UX XapaKTEPHbIC
NPU3HAKK, YCTAHABJIMBATh B3aMMOCBSI3b C JPYTMMU TOHSATUSMH), HCIOJIB30BATh
MOHATHS JIJIsl OOBSICHEHUS! OTJCIbHBIX (DAKTOB U SIBIICHUMN, BHIOUpATh OCHOBAHUS U
KPUTEPUH ISl KJIACCU(PUKAIUA XMMHUYECKUX BEIIECTB M XMMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HU3Y4YEHUS,
CTPOUTH JIOTUUECKUE PACCYX JEHUS (MHAYKTUBHBIC, ICNYKTUBHbBIC, 110 aHAJIOTHUN),
JIeNaTh BBIBOJIBI U 3aKITIOUEHUS;

yMEHUE TMPUMEHSTh B TIPOIECCe IIO3HAHMUSI TOHATUSA (MPEIMETHBIE U
MeTanpeIMETHBIE), CHMBOJIMYECKHUE (3HAKOBBIC) MOJICNIH, UCIIOJIb3YEMbIE B XUMUH,
peoOpa3oBbIBAThH MIUPOKO MPUMEHSIEMbIE B XUMUU MOJICTIbHBIC MTPEJCTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJ JJIEMEHTa), XUMuyeckas (opMyna M ypaBHEHHUE
XUMHUYECKON PeaKIuu — MpU PelIeHUH yueOHO-TI03HABATEIbHBIX 33/1ad, C YUYETOM
ATUX MOJIENIbHBIX TPEJICTABIICHUN BBISIBIATH U XapaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKKU U3yYaeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMUYECKUX PEaKIIH,
BBISIBJISITh ~ OOIIIME€  3aKOHOMEPHOCTH, TMPUYUHHO-CIICJICTBEHHBIE CBS3U WU
IPOTUBOPEUHS B U3YyUAEMbIX IIPOLIECCaX U SIBICHUSIX.

ba3zoBble ucciienoBarebCKue 1efCTBUA:

YMEHUE UCIOIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KAaueCTBE HHCTPYMEHTA
MO3HAHUA, a TaKKe B KayeCTBE OCHOBBI JUIsi (OPMHUPOBAHUS THUIOTE3BI I10
MIPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MpUOOpPETEHUE OIbITa IO TUIAHUPOBAHUIO, OpPTaHU3AIMM U TPOBEICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHWE Ha0IoJaTh 3a XOJOM Ipoliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €r0 Pe3yiabTaT, PopMyaupoBaTh 0000IIEHUS U
BBIBOJIBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUSI, COCTABIISITH OTYET
0 MPOJIeTIaHHOM padoTe.

Pabora ¢ undopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJOB U (HOPM MPEJACTABICHUS, TIOJYy4aeMyl0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMYJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEpKaHUsS, CIPABOYHBIE
mocobus, pecypchl WHTepHETa), KPUTUYECKH OIEHWBATH MPOTUBOPEUYHBYIO H
HEJIOCTOBEPHYIO uHpOpMaIIHIO;



YMEHHE MPUMEHATh Pa3InYHbIe METOJbl W 3allpoChl MPU MOUCKE U OTOOpE
MH(POPMAllMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPeeIEHHOTO TUIIA, TPUOOPETEHHUE OMbITAa B
0o0JacTU  MCHOJIb30BaHUsI  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOI'O UCIIOJIb30BAHUS PA3IMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOUpATh ONTUMATIBHYIO (hOpMY MpeacTaBieHUs HHOOPMALIUU U
WUIFOCTPUPOBATh PEIIAEMBbIE 33a4d  HECIIOKHBIMUA CXEMaMH, JHarpaMMami,
IpyruMu popmMamMu rpaduKu U UX KOMOHWHALMSIMU;

yMEHHE UCIOJIb30BaTh M aHAIU3UPOBATH B Mpolecce Y4yeOHOU u
MCCJIEI0BATENbCKOW JEATEIbHOCTH MH(DOPMALUIO O BIMSHUU MPOMBIILIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTAa HA COCTOSHUE OKPYXAIOIIEH MPUPOIHOU
CpeJbl.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIE YUeOHbIE NeCTBHSA:

yMEHHUSl 3aJlaBaTh BOMPOCHI (B XoJe Auanora W (WJU) JHUCKYCCUM) TIO
CyumiecTBy  oOcCyxgaeMoll  TeMbl, (OpPMYyJIUPOBATH  CBOM  IPEAJIOKEHUS
OTHOCUTEJIBHO BBIIOJIHEHUS MPEJI0KEHHOMN 3a1a4H;

YMEHUSI  MOPEICTABIATh  IOJIYYEHHBIE  PE3YyJbTaThl  MO3HABATEIBHOMN
NEATEIbHOCTH B YCTHBIX W TIIMCBMEHHBIX TEKCTax; JEJaTh MPE3CHTALUIO
pE3yNbTaTOB BBHINOJHEHHUS] XMMHYECKOT0 SKCIIEpUMEHTa (J1aOOpaTOPHOIO OIbITa,
Ja00paTopHOM pabOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MPOEKTA);

yMEHUsI Y4eOHOro COTPYJHUYECTBA CO CBEPCTHHKAMU B COBMECTHOU
NO3HABATEJIbHOM M MCCIIEJOBATEIbCKOM  JEATEIbBHOCTH  NPHU  PEIICHUU
BO3HUKAIOIIUX MpoOJIeM Ha OCHOBE Y4ETa OOIIMX HHTEPECOB M COIJIACOBAHMS
no3uuui (00Cyx aeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE LITYPMbI», KOOPAUHALIUS
COBMECTHBIX JICCTBHM, OINPEIACICHUE KPUTEPUEB IO OLECHKE KaydecTBa
BBINIOJIHEHHOHN pabOoThI U JpyTHE).

PerynsiTuBHBIC yHUBEpPCAJIbHbIC YUeOHbIE AeHCTBUS:

YMEHUE CaMOCTOSITENIBHO OMNPENEATh LEIN JAESITEIbHOCTH, IUIAHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIMPOBATH M MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesTEeIbHOCTh, BBIOMpATh Hanbosee d(PPeKTUBHBIE CTOCOOBI pElIeHUs] YYEOHBIX U
MO3HABATENbHBIX 3a/1a4, CaMOCTOSTENIbHO COCTaBJISTh WU KOPPEKTUPOBATh
MPEJUIOKEHHBIM aNrOPUTM JEWCTBUM TPU BBINOJHEHUU 33JaHUM C YYETOM
MOJIy4YEHHUsI HOBBIX 3HAHUNA 00 M3ydyaeMbIX OOBEKTax — BEIIECTBAX U PEaKIUsX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U AaHAJIM3UPOBATh KOHTEKCTHI, IPEIJIAraéMbI€ B YCIOBUU 3a1aHUM.

HNPEIMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOCHHIO 00S3aTEIHLHOTO
COJIep)KaHusl, YCTAaHOBJIEHHOTO JaHHOW QenepanbHON pabodeil mporpaMMoii,
BBIJICIISIIOT: OCBOCHHBIE OOYYalOUIMMUCS Hay4YHbIE 3HAHWSA, YMEHHS M CIIOCOOBI



NeUCTBUN, crnenupuueckue JUisi TPEAMETHOW o0macth  «XUMHS», BUIBI
NEATEAbHOCTH IO  IOJIYYEHUIO HOBOTO  3HAHMS, €ro  HWHTEPHpPETaLNH,
peoOpa30BaHUIO U IPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYalIUSX.

K koniuy oOyueHus B 8 kiacce npeaMeTHbIE pe3yiIbTaThl HA 0a30BOM YpOBHE

JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHHIA:

e PACKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IOHSATUN: aToM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, INPOCTOE BELIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpOHAS M HEOJAHOPOAHAS), BaJIEHTHOCTb, OTHOCUTENIbHAS aTOMHAsl U
MOJIEKYJISIpHasi Macca, KOJUYECTBO BEIIECTBA, MOJIb, MOJSIpHas Mmacca,
MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEIMHEHNUN, MOJISIPHBIA 00BEM,
OKCHJI, KHMCJIOTa, OCHOBAaHHE, COJb, DJIEKTPOOTPULATEIBHOCTh, CTEIIEHb
OKHCJICHUSI, XMMHUYECKasi peaklusi, KiIacCU(pUKaLWs pEeaKIHil: peakuuu
COCIMHEHHMsI, PEAKLHUHM PAa3JOKEHUs, PEaKUUH 3aMEIICHUs, pPEaKLnun
o0OMeHa, K30- U SHJOTEPMHUUYECKHUE PEAKIIMH, TEIIIOBOU AP (EKT peakiuu,
AIpO aToMa, JJIEKTPOHHBIA CIIOM aroma, aToMHas OpOUTallb, PaaUyC
aToMa, XMMHUYECKasl CBS3b, MOJSIPHASI U HEMOJISIpHAs KOBAJEHTHAsl CBS3b,
MOHHAs CBA3b, MOH, KaTHOH, aHWOH, pacTBOp, MaccoBas JOJs BEIIECTBa
(mpolleHTHAass KOHUEHTpALusl) B pacTBOPE;

e WJUTIOCTPUPOBATh  B3aMMOCBSI3b OCHOBHBIX ~XMUMHUYECKUX TOHIATHH U
MPUMEHSTH 3TU MOHSTHS MPU ONMUCAHUU BEUIECTB U UX NMPEBPALICHUI;

* ICII0JIb30BAaTh XUMUYECKYIO CUMBOJIUKY JJIsl COCTaBJIEHUsI (pOPMYJI BELLIECTB
Y YPaBHEHUN XUMUYECKUX PEAKLUN;

* OTIPECNIATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEIUHEHUSX,
CTENEHb  OKHUCIEHUS  DBJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MIPUHAJIEKHOCTh BEIIECTB K OINPEAEIEHHOMY KJIACCy COECAVUHEHUN 10
¢opMmynaM, BHJI XHMHUYECKOM CBA3M (KOBaJe€HTHas M HWOHHAas) B
HEOPraHWYECKUX COECIMHEHHUSIX;

epackpeiBaTh cMmbIch llepunommueckoro 3akoHa JI. W. Mengeneesa:
JEMOHCTPUPOBATh TMOHUMAHUE TMEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX DJIEMEHTOB OT WX ToJyiokeHHs B Ilepuoanueckoil cucrteme,
3aKOHOB COXpPAaHEHHMS MacChbl BELIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO yYEHUs, 3aK0OHa ABOraapo;

eONUCBHIBATh M XapakTepuszoBaTh TabmuuHyo ¢opmy Ilepuonnueckoi
CUCTEMBbl XHMHYECKHMX JJIEMEHTOB: pa3jIMyaTh [OHATUS «TJIABHAs
noarpynna (A-rpynmna)» u «mnobounas noarpynna (b-rpynmna)», manbie u
00JbIIME MEPUOABI, COOTHOCUTH OOO3HAYEHUs, KOTOPHIE HMEIOTCS B
tabmuue «llepuonuueckas cucrtema Xumuueckux diemeHtoB JI. .
MeHnaeneeBa» C UYHCIOBBIMM XapaKTEPUCTHKAMU CTPOEHUS AaTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sApa, 00Ilee Ynuciao dJIEKTPOHOB
U pacrpeie]ICHHE UX 1O AJIEKTPOHHBIM CIIOSIM);

e KJIACCU(PUIIUPOBATh XUMHUYECKUE DJIEMEHThI, HECOPraHMYECKUE BEIECTBa,
XUMHUYECKUE peakiuu (M0 YUCIYy M COCTaBy Y4YacTBYIOLIMX B PEAKIUHU
BEIIECTB, [0 TEIIOBOMY 3D PeKTy);

e XapaKTEepU30BaTh (OMUCHIBATH) OOINME XWUMHUYECKHE CBOWCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPK/Aasi OMUCAHUE TPUMEPAMHI MOJIEKYJISIPHBIX
ypaBHEHUI COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIHIA;

« IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TIPOTCKAHUS XHUMHUYECKUX TIPEBpAlICHUN B
Pa3ITUYHBIX YCIOBUSAX;

 BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAacChl BEILIECTB,
MAacCOBYIO JIOJII0 XMMHYECKOTO 7JJieMeHTa 1o ¢GopMyse COEIUHEHHS,
MacCOBYIO JIOJIO BEIECTBA B pPacTBOpE, MPOBOAUTH PACUETHI IO
YpaBHEHUIO XUMUYECKON PEAKITNN;

 IPUMEHSATHh OCHOBHBIC OTIEpPAIlN MBICIHTEILHON JACATEIHPHOCTA — aHAIN3 H
CHUHTE3, CpaBHEHHE, 0000IeHHe, CHCTeMaTHU3alllio, Kiaccu(pHUKaIuio,
BBISIBJICHUE TPUYUHHO-CICACTBEHHBIX CBSI3ed — JUIsl U3YYECHHUS CBOMCTB
BEIIECTB M XHMHYECKUX PEAKIUH, EeCTECTBCHHO-HAYYHBIC METObI
MO3HAHUS — HAONIOEHUE, W3MEpPEHHE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peaJIbHBIM 1 MBICIICHHBIN );

e CIIEZIOBATh MPaBUJIAM TOJIb30BaHUSI XUMUUECKOU TTOCYI0M U 1a00paTOpHBIM
o0opynoBaHuEM, a TakK)Ke TMpaBuiIaM oOOpalleHus C BEIIeCTBaMU B
COOTBETCTBHM C MHCTPYKIHMSIMH TIO BBITOJTHCHHUIO J1abOpaTOPHBIX
XUMUYECKUX ONBITOB MO TMOJIYYEHUIO M COOMPAHUIO Ta3000pa3HbIX
BeleCcTB (BOJOpOAa M KHCIOPOJa), MPUTOTOBJICHUIO PACTBOPOB C
ONPENECIEHHON MACCOBOMU JI0JIEWM PACTBOPEHHOIO BEWIECTBA, INIAHUPOBATH
U TIPOBOJUTH XMMHUYECKHE DKCIIEPUMEHTHI TI0 PACIO3HABAHHWIO PACTBOPOB
HIeTIouei U KUCTIOT C MOMOIIBI0 MHAUKATOPOB (Jlakmyc, (peHondTanenH,
METHUJIOPAHX U JIpyTHUE).

K xoniy oOydenus B 9 kiaacce mpeIMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHU:

ePAaCKpbhIBATh CMBICI OCHOBHBIX XHMHYCCKHUX TOHATHH: XHWMHYCCKHH
AJIIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTWOH, aHHWOH, MPOCTOE BEIIECTBO,
CJIIO)KHOE BEIIECTBO, BaJIEHTHOCTH, 3JIEKTPOOTPHUIATEIHHOCTh, CTEIECHb
OKHUCJICHUS, XUMUYECKasl PEaKInsl, XUMUYIECKast CBS3b, TEIUIOBOM ekt
peaknuu, MOJb, MOJSIDHBIH  O00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEAJIEKTPOJUTHI, SJIEKTPOJUTUYECKAS] JTUCCOLMAIIMS, PEaKUUd HOHHOIO
oOMeHa, KaTaJu3aTop, XHMMHYECKOE€ paBHOBECHE, OOpaTuMble U



HEOOpaTUMbIE PpEaKINK, OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIINU,
OKHCJIUTENIb,  BOCCTAHOBUTEIIb,  OKHCICHWE H  BOCCTAHOBIICHHUE,
ajoTponus, aMm(pOTepHOCTh, XUMHUYECKasi CBsA3b (KOBaJIEHTHAas, MOHHAas,
METa/NInYecKasi), KpHUCTAJUIMYecKass pemérka, KOppo3us METalIOB,
CIUIaBbl, CKOPOCTh XUMHYECKOW peaKkluH, TMPeaeabHO JOIMyCTUMast
koHueHTpanus [1JIK BemecTsa;

e WITIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XMUMHUYECKUX TIOHSATUUA H
MIPUMEHSIThH 3TU OHSATHUS MPU OMKUCAHUU BEUIECTB U X MPEBPAILICHUII;

* ICTIOJIH30BAaTh XUMHYECKYI0 CUMBOJIMKY JIJIsi COCTaBJICHUS (DOPMYJT BEIIECTB
Y YPaBHEHUM XUMHUYECKUX PEAKIIUIA;

e OIIPEAENATh BAJEHTHOCTh U CTEIEHb OKHUCICHUS XUMHUYECKHUX DJIEMEHTOB B
COCMHEHUAX PAa3JIMYHOTO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K
onpenen€éHHOMY KJacCy COEIMHEHMH 1o (opmyiiaM, BUA XUMUYECKON
CBs3U (KOBaJCHTHas, WOHHAs, METaJUIMUecKasi) B HEOPraHUYECKUX
COCIMHEHMSIX, 3apsijl MOHA M0 XUMUYECKON (opMylie, XapaKTep Cpelibl B
BOJIHBIX PAacTBOpax HEOPTraHUYECKUX COCAMHEHUU, TUM KPUCTAITUYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA;

epackpbiBaTh cMmbica [lepuommueckoro 3akona J[. WM. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIUCHIBATh U XapaKTepu30BaTh
Tabnuunyto popmy Ilepuoguyeckoid CUCTEMbl XUMHYECKUX DJIEMEHTOB:
pasnuyaTh TMOHATUS «TJaBHas mnoArpymnma (A-rpynma)y U «moOouyHas
noarpymnmna (b-rpymnma)», maneie u OoyblIU€ TEPUOMABI, COOTHOCHUTH
0003HaYEHHUsI, KOTOpPhIE MMEIOTCS B MEPUOJUYECKOM Tabmuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMH  CTPOCHUSI  aTOMOB  XUMHUYECKHUX
AJIEMEHTOB (COCTaB ®  3apsj sapa, OOIIee YHCIO DJJIEKTPOHOB U
pacmpeneneHue WX 10 DJJIEKTPOHHBIM  CJIOSIM), OOBSICHATH 0OOIIne
3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB 3JIEMEHTOB U UX COCIUHEHUUN B
npejaenax MaJibIX MEPUOJIOB U TJIaBHBIX MOATPYMI C YUYETOM CTPOSHHUS UX
aTOMOB;

e KJIACCH(PUITUPOBATh XUMHUYECKHUE DJIEMEHTHI, HECOPTaHMYECKHE BEIIECTBA,
XUMUYECKUE peakiuu (MO0 YUCIYy M COCTaBY YYacCTBYIOIIMX B PEaKIMHU
BEILIECTB, MO TEIJIOBOMY 3(PGheKTy, M0 U3MEHEHUIO CTENEHEH OKUCIICHUS
XHMHYECKUX DJIEMEHTOB);

e XapaKTepU30BaTh (OMHUCHIBATH) OOIME W CHEIUPUUISCKUE XUMHUUYECKHE
CBOWCTBAa TPOCTBIX M CIJOXHBIX BEIIECTB, IOATBEPKIAA OIMCAHUE
IpUMEpaMHU MOJIEKYJISIPHBIX W HOHHBIX YPAaBHEHHH COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIUN;

e COCTABJISITh YPABHEHHUS JIEKTPOJIUTHYECKON AUCCOMALIUNA KUCIIOT, IEI0YEH
U COJIeH, MOJHbIE U COKpPAIIEHHbIE YPaBHEHUS peaKkldii MHOHHOTO 0OMeHa,



ypaBHEHUSl peakiui, MOATBEPXKIAIOIINX CYIIECTBOBAHUE TE€HETHUECKOMN
CBSI3U MEXK/y BEIIECTBAMU Pa3IMYHBIX KJIACCOB;

ePACKpBIBaTh  CYIIHOCTb  OKHCJIHMTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIUN
MOCPEACTBOM COCTaBIICHUS 3JIEKTPOHHOTO OajaHca STUX PeaKiuii;

* [IPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBHCHUMOCTH OT HUX CTPOCHUS,
BO3MOXXHOCTH TIPOTEKAaHUS XUMHUYECKHX TMPEBpPALICHUH B pPa3IMUHBIX
YCIIOBUSIX;

* BBIUUCIIATH OTHOCHTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAacChl BELIECTB,
MAacCOBYIO JIOJII0 XHMHYECKOTO 3JIeMEHTa Mo (opmyse COeauHEHHUs,
MacCOBYIO JIOJIIO BEIIECTBA B PAacTBOpE, MPOBOAUTH pPacdEThl IO
YPaBHEHHUIO XUMUUECKON peaKlnH;

« cOOJIIOIaTh TPaBUJIA MOJIb30BAHUS XUMHUYECKON MOCYJ0M U J1abOopaTOPHBIM
o0opy/noBaHMEM, a TakKe INpaBUja OOpallleHUs C BEIECTBaMU B
COOTBETCTBUM C HWHCTPYKIHUSAMH IO BBIMIOJHEHUIO J1a00paTOPHBIX
XUMUYECKUX ONBITOB IO MOJYYEHUIO U COOMPAHHMIO Ta3000pa3HbIX
BEIIECTB (AaMMHUAKa U YIJIEKUCIIOrO rasa);

* [IPOBOJUTH PEAKIMH, MOATBEPKIAAIOIINE KAaUECTBEHHbII COCTaB PA3IMYHBIX
BEIIECTB: PACMO3HABaTh OIBITHBIM MYTEM XJIOpPUA-, OpOMUA-, HOIU-,
kapOoHat-, Qocdar-, cunukar-, cyinbdar-, THIPOKCUA-UOHBI, KATUOHBI
aMMOHHS W HMOHBI M3YYEHHBIX METAIJIOB, MPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

* IPUMEHSTh OCHOBHBIE ONEPAI[MN MBICIUTEIbHOW NEATEIBHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, O0O0OOIlEHHe, CUCTEeMATU3allMi0, BBISIBJICHUE
MPUYUHHO-CJICICTBEHHBIX CBA3€H — JI W3YYCHHs] CBOWCTB BELIECTB H
XUMHUYECKUX PEAKIHUH, €CTeCTBEHHO-HAyYHble METOJbl TIO3HAHUA —
HaOJI0IeHNe, U3MEPEHUE, MOJEIUPOBAHUE, SKCIEPUMEHT (peaibHbId U
MBICJICHHBIN ).
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XumMnueckas CBs3b. OKHCJIUTEIBHO-BOCCTAHOBUTEIbHbIE peakumu

aznen 3. [lepuoanueckuii 3akon u [lepuoguueckasi cucreMa xumnaeckux 3emMeHToB JI. U. MennaesieeBa. CTpoeHHe aTOMOB.
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TOTOHO pasActy https://m.edso0.ru/7f41837c
PesepBHoe Bpems 3 bubnmorexa LOK
P P https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10O 68 5
I[MPOTPAMME
9 KJIACC
KoauuyectBo 4acoB DJIeKTPOHHBIE
HaunmeHoBaHUe pa3/1eJioB U TeEM uudposbie
Ne /i P Konrpoububie | Ilpakruyeckue (inpp )
NporpaMmelI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3zpnen 1. BetecTBO M XMMH4YecKHe PeaKIul
11 [ToBTOpenue u yriyOneHue 3HaHUI 5 1 bubmuoreka IIOK
' OCHOBHBIX pa3JieJIoB Kypca 8 kiiacca https://m.edsoo.ru/7f41a636
19 OcCHOBHBIEC 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmorexa 1IOK
' peaxuuii https://m.edsoo.ru/7f41a636
13 DIEKTPONIUTHYECKAs] AUCCOIUAIIHS. 8 1 1 bubnuorexa L{OK



https://m.edsoo.ru/7f41837c
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XUMUYECKHE PEaKIIMU B paCTBOPax

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

Hroro no pazneny 17
Pa3ges 2. HemeTaJlJIBI M1 UX COeTMHEHUS
21 OO0m1as xapakTepuCTHKa XUMUICCKUX 4 bubmorexa [IOK
' snemeHTOB VIIA-rpynmsl. ['anorens https://m.edsoo.ru/7f41a636
OO0mas XxapakTepUCTHKAa XUMUIECKUX
2.2 anneMeHTOB VIA-rpymnmel. Cepa u eé 6 buGmorexa [OK
' . PYHIBL %P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO0mras xapakKTepUCTUKA XUMHYECKHUX
2.3 anemeHToB VA-rpynmnsl. A30T, pochop u ux 7 Brbmorexa LIOK
' DY TR ’ P https://m.edso0.ru/7f41a636
COEIMHEHHS
OO0mias xapakTepuCTHKA eCcK
24 3 eme;I X0p I\jAp oyt XH;\’/Iqu OHX 8 bubmorexa LIOK
. MCHTOB - IIIIBI. T nu
i . Py Tepo https://m.edsoo.ru/7f41a636
KpCMHI/II/I U NX COCOAUHCHUS
Hroro no pasneny 25
Paszaen 3. MeTaibl M HX COeIMHEHMS
bubnmuoreka 1IOK
A1 i 4
3 Obupme cBoficTsa MeTanios https://m.edsoo.ru/7f41a636
bubnmuoreka 1IOK
3.2 B i 16
aKHEHNIINe METaNIbl U UX COETUHEHUS httos://m.edsoo.ru/ 7412636
Hroro mo pazgemy 20
Pa3nen 4. Xumus u okpy:kawmasi cpea
4.1 BemecTBa 1 MaTepHabl B )KU3HU YEIOBEKA 3 bubmorexa TIOK
' m P https://m.edsoo0.ru/7f41a636
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Hroro no pazneny

bubmmoreka 1HOK

P 3
C3CPBHOC BpeMi https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68 4 7

INHOYPOYHOE INIAHUPOBAHUE

8 KUIIACC

KoanyecTBo 4acos DJIeKTPOHHbIE

Ne Hdara nudposbie
Tema ypoka KonTpoJbHbIe IIpakTnyeckune

n/n Bcero U3y4YeHMs o0pa3oBaTesIbHbIE

padoThbI padoThbI
pecypcbl
[Ipeamer xumuu. Ponbs xumMuu B 1 bubmorexa 1HOK
JKU3HU delioBeKka. Tena u Berecrnsa 01.09.2025 | https://m.edsoo.ru/ff0d210c
IlonsTHE O METOMAX TTO3HAHUS B 1 Bbubmuoreka 1HOK
XUMUH 05.09.2025 | https://m.edsoo.ru/ff0d227e
[IpakTnueckas padora Ne 1 «IIpaBuna
paboThI B 1abopaTopuu U MPUEMBI 1 bubnmuorexa IJOK
oOpamnieHus ¢ 1ab0paTOPHBIM 08.09.2025 | https://m.edsoo.ru/ff0d23dc
000pyI0BAHHEM)
YucTele BemecTBa U cMech. CIocoObl 1 bu6mmorexa 1HOK
pasaeneHus cMecen 12.09.2025 | https://m.edsoo.ru/ff0d26ca
[Ipakrrueckas padora Ne 2
«Paznenenue cMeceit (Ha mpuMepe 1 bubmmorexa TIOK
A PHMEP 15.09.2025 |  https://m.eds0o.ru/ff0d28c8

OUYHCTKHU TTOBAPEHHOM COJIN)»



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/ff0d210c
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ATOMBI U MOJIEKYJIbI

bu6mmoreka 1HOK

19.09.2025 | https://m.edsoo.ru/ff0d2a6c
7 XuUMHYECKHE 3JIEMEHTHI. 3HAKU bubmmoreka 1HOK
(CHMBOJIbI) XUMHUYECKUX 3JIEMEHTOB 22.09.2025 | https://m.edsoo.ru/ff0d2be8
8 [TpocThie 1 crnoXXHBIE BENIECTBA bubamorexa LOK
26.09.2025 | https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIDHOE yUYEHHE bubmmorexa LOK
29.09.2025 | https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSTHCTBA COCTaBa BEIIECTB.
10 Xumnueckas popmysa. BaneHTHOCTD Bubmorexa LIOK
03.10.2025 | https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHUYECKHUX DJIEMECHTOB
1 OTHOcuTEeNnbHAs aTOMHAs Macca. bubmmoreka [IOK
OTtHOCHUTENbHAS MOJIEKYJIIpHAs Macca 06.10.2025 | https://m.edsoo.ru/ff0d323c
12 MaccoBas 10151 XUMHUYECKOTO bubmmoreka [IOK
AJIEMEHTa B COSIMHCHUH 10.10.2025 | https://m.edsoo.ru/ff0d350c
13 Konnuectso BemecTBa. MoJb. Bbubmuoreka 1HOK
MonsipHast macca 13.10.2025 | https://m.edsoo.ru/ff0d5230
14 DOu3nueCKrue 1 XUMHUUIECKUE SIBICHUS. bubnmuoreka 1IOK
XuMu4ecKas peaKius 17.10.2025 https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycnoBust IPOTEKAHUS bu6morexa [IOK
XUMHYECKHUX PEaKIIHit 20.10.2025 https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpPaHEHHUs] MacChl BEIIECTB. bubnmuorexa [JOK
XUMHUYECKUE YpaBHEHUS 24.10.2025 | https://m.edsoo.ru/ff0d3b88
Brruncienus konudecTa, Macchl
17 BELIECTBA 10 YPaBHEHUIM bubmoreta LIOK
07.11.2025 | https://m.edsoo.ru/ff0d5708

XUMHYCCKHUX pCaKLII/Iﬁ
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Kiaccudukanms xuMuaecKux

Bbubmuoreka 1IOK

18 I
pearnif (COCAHCHNIA, PasonCHH, 10.11.2025 |  https://m.edsoo.ru/ff0d3f34
3aMeIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHUMKIoneAUCT. O000IIeHNE 1 bubamorexa [OK
N ATET, TROBTE 14.11.2025 |  https://m.edsoo.ru/ff0d40c4
cucTreMaru3anus 3HaHui
20 Kontponbnas pabora Nel o Teme bubmuorexa IIOK
«BemecTBa U XUMHYECKUE PEAKITUN 17.11.2025 | https://m.edsoo.ru/ff0d4290
Bo3ayx — cMech razos. Cocras
21 Bo3ayxa. Kucimopom — njIeMeHT U bubmmorexa OK
Ayxa. poa 21.11.2025 |  https://m.edsoo.ru/ff0d448e
npocroe BeuecTBo. O30H
dusznueckre U XUMHUYECKHE CBOMCTBA
22 KHUcJopo/a (peaKkiuu OKUCICHUS bubmmorexa LOK
poa (peai ’ 24.11.2025 | https://m.edsoo.ru/ff0d4614
ropenue). [louarue 06 okcumax
CniocoObl MOIYy4YEeHUsT KUCIOPOAa B
23 jaboparo I/II/II/}IIL:'I OMbImneHioan bubmorexa HOK
PaTOpHI 1 TIp ‘ 24.11.2025 | https://m.edsoo.ru/ff0d497a
IIpumenenue kuciopoaa
Temnnooii 3 pext xumnueckon
24 peakiuu, NOHATHE O Bbubmuoreka 1HOK
TEPMOXUMHYECKOM YPABHCHHH, IK30- 28.11.2025 | https://m.edsoo.ru/ff0d4790
U SHIOTEPMHUYCCKHX PEAKIHIX
To o (ue , yro eTaH).
25 321;I J;Hszer(ll:leq;z yianijofogb?)ero bubmmorexa [OK
P Ayxa, 01.12.2025 | https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAILCHHUS
[Ipakruueckas pabora Ne 3 mo Teme
26 «[lonyuenne u coOMpanme KUCIOpOIa bubmmorexa HOK
Y P POAa, 05.12.2025 | https://m.edsoo.ru/ff0d4ae2

HU3YyUYCHHUC €TO CBOMCTBY
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Bomopon — anemeHT 1 npoctoe

bubmuoteka 1IOK

27
BelecTBo. Haxoxaenue B mpupoje 08.12.2025 | https://m.edsoo.ru/ff0d4dd0
08 du3znyecKrue 1 XUMHIECKIE CBOMCTBA bubmorexa [IOK
Bozopoaa. [Ipumenenue Boopoaa 12.12.2025 | https://m.edsoo.ru/ff0d4dd0
29 [TonsATHE O KUCIIOTAX U COJIAX bubmmorexa [IOK
15.12.2025 | https://m.edsoo.ru/ff0d50d2
30 CriocoObl MoJTydeHHUs BOJIOPO/Ia B bubmuoreka 1IOK
naboparopuu 19.12.2025 | https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padota Ne 4 o Teme
31 «ITomyyeHnue u coOupanre BOJIOpoa Brbmorexa LIOK
Y . P AOPOAa, 22.12.2025 | https://m.edsoo.ru/ff0d4f42
W3yYEeHUE ero CBOHCTBY
32 MonsipHblii 00bEM Ta30B. 3aKOH bubmuorexa IHOK
ABorajipo 26.12.2025 | https://m.edsoo.ru/ff0d542e
Breraucnenust 00b€Ma, KOIHUECTBA
33 BEIIIECTBA rasa [0 €ro U3BECTHOM bubmmorexa [OK
- . Y 12.01.2026 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEUIECTBA WM 00BEMY
Brruncienust 00EMOB T'a30B 10
34 ABHCHUIO PEaKIIMKM Ha OCHOBE bubmmorexa LIOK
P > peart ° 16.01.2026 | https://m.edsoo.ru/ff0d5708
3aK0HA O0OBEMHBIX OTHOIICHUH T'a30B
35 ®Ou3nyecKrue 1 XUMHUUIECKHUE CBOMCTBA bubnmuoreka 1IOK
BOJIbI 19.01.2026 | https://m.edsoo.ru/ff0d587a
36 Cocras ocHoBaHuil. [TonsTue 06 bu6mmorexa [IOK
WHJIUKATOpax 23.01.2026 | https://m.edsoo.ru/ff0d59e2
Boga kak pacTBOpuUTEINb.
37 HackleHHble 1 HEHACBIIIICHHBIC bubmmorexa 1HOK
pacTBopbl. MaccoBasi 1071 BEIIECTBA B 26.01.2026 | https://m.edsoo.ru/ff0d5b40

pacTBope
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[TpakTrueckas padota Ne 5 mo Teme
«IIpuroToBieHne pacTBOpPOB C

Bbubmuoteka 1IOK

38 onpeaeaéHHON MaccOBOH oJen 30.01.2026 | https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA
39 KonTtponbpnaas padora Ne2 1o Teme bubmuotexa 1{OK
«Kucnopon. Bogopon. Boga» 02.02.2026 | https://m.edsoo.ru/ff0d6342
40 OKcuabl: coCcTaB, KiTacCU(pUKAIUA, bubmuoteka 1IOK
HOMEHKJIaTypa 06.02.2026 | https://m.edsoo.ru/ff0d664e
[TomyueHnre n XUMHUYECKHE CBOICTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTSPHBIX bubmorexa LIOK
’ 09.02.2026 | https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: cocTaB, KiIaccu(ukarms, bubmuoteka 1IOK
HOMEHKJIaTypa 13.02.2026 | https://m.edsoo.ru/ff0d67ca
43 [TonydeHue u xUMHUUYECKHUE CBOWCTBA bu6morexa [IOK
OCHOBaHUH 16.02.2026 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocTas, knaccudukanus, bubmuotexa 1IOK
HOMEHKJIaTypa 20.02.2026 | https://m.edsoo.ru/ffOdfee2
45 [TonydeHue u xUMHUUECKHUE CBOKUCTBA bu6mmorexa [HIOK
KHUCJIOT 23.02.2026 | https://m.edsoo.ru/ffOdfee2
Conu (cpennue): HOMEHKIIATYpa,
46 CHOCOéBf) Hf)lnyqzmm XHMquZIfne bubmmorexa LIOK
. ’ 27.02.2026 | https://m.edso0.ru/00ad9474
CBOIICTBa
[Ipaktuueckas pabora Ne 6. Penenue
47 SKCIIEPUMEHTAJIBHBIX 3a4a4 110 TEME bubmorexa [IOK
«OCHOBHBIE KJIACChl HEOPTaHUYECKUX 02.03.2026 | https://m.edsoo.ru/00ad9b7c

COEIMHEHUI
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I'enetndeckas cBsI3b MEXKIY KilacCaMU

bubmmoreka 1HOK

48
HEOPTraHWYECKHX COCTUHEHUMN 06.03.2026 | https://m.edsoo.ru/00ad9a50
49 O000111eH1E U CHCTEMATU3 AL bubmmoreka 1HOK
3HAHUNI 09.03.2026 | https://m.edsoo.ru/00ad9ch?2
Kontponbnas padora Ne3 no teme
50 "OCHOBHEBIE KJIACCHI HEOPTaHNYECKUX bubmmorexa HOK
- P 13.03.2026 | https://m.edsoo.ru/00ad9ela
COCIMHEHUN
IlepBble MONBITKU KIacCUPUKALUN
51 XUMHUUYECKUX DJieMeHTOB. [loHsTHE O bubmorexa HOK
) 16.03.2026 | https://m.edsoo.ru/00ad9ffa
rpynnax CXOJIHBIX 3JICMCHTOB
[Tepuoauueckuii 3akoH U
52 [Tepuonuueckas cucTeMa XUMHUYECKUX bubmmorexa TOK
pHod 20.03.2026 | https://m.edsoo.ru/00ada52c
sneMmeHToB [l. 1. Menaeneena
53 [Tepronasl, rpynIiel, MOATPYIIIIGI bubmmorexa TOK
DUOAEL, TPYIHIGL, TOATPY 23.03.2026 |  https://m.eds00.ru/00ada52c
54 Crpoenue atoMoB. CocTaB aTOMHBIX bubmuorexa [JOK
saep. M3oTonbl 27.03.2026 | https://m.edsoo.ru/00ada342
CrtpoeHue JICKTPOHHBIX 000JI0YEK
55 aTOMOB 2JIeMEHTOB lleproanueckoii bubmorexa HOK
pHoA 06.04.2026 |  https://m.edsoo.ru/00ada6hc
cuctemsbl [. . Menneneera
XapakTepUCTUKA XUMUYECKOTO
56 3JIEMEHTA M0 €r0 TTOJIOKEHUIO B bubmorexa 1{OK
[Tepuoanueckoii cucreme 1. WM. 10.04.2026 | https://m.edsoo.ru/00ada824

Menneneesa
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3nauenue [lepuonnueckoro 3akoHa
JUTSl pa3BUTHS HAYKH U IPAKTUKH. [].

Bbubmuoreka 1IOK

>7 W. MenaeneeB — y4€HbIi, Ie1aror u 13.04.2026 | https://m.edsoo.ru/00ada96e
rpakaaHuH
PesepBHbIil ypok. O600meHne u
58 CI/ICTZM&TI/ISZEI/I?I 3HaHHII7III/ bubmorexa LOK
. 17.04.2026 | https://m.edsoo.ru/00adb33c
Bcepoccutiickas npoBepodHas paboTta
KonTtponbpnas padora Ne4 1mo Teme
59 «Ctpoenue aroma. XuMHUYECKast bubnuorexa IIOK
cBs13b» | Beepoccuiickast mpoBepoyHas 20.04.2026 | https://m.edsoo.ru/00adb486
pabora
50 DJIeKTPOOTPULATEIBHOCTh aTOMOB bu6moreka [IOK
XUMHUYECKHUX DJIEMEHTOB 24.04.2026 | https://m.edsoo.ru/00adaab8
61 WNonnass xumMudeckasi CBs3b bubmmorexa LOK
27.04.2026 | https://m.edsoo.ru/00adac34
62 KoBaneHnrtHas nossipHasi XuMU4ecKast bubanorexka ITOK
CBSI3b 04.05.2026 | https://m.edsoo.ru/00adaab8
63 KoBanentnast nenomnsipHast bu6morexa [IOK
XUMHYECKasl CBS3b 08.05.2026 | https://m.edsoo.ru/00adaab8
bubnmuoreka 1IOK
o4 CTeneH okuCIeHis 11.05.2026 | https://m.edsoo.ru/00adae28
65 OKHCIUTENTBHO-BOCCTAHOBUTEIILHBIE bubnuorexa [{OK
peakuu 15.05.2026 | https://m.edsoo.ru/00adb076
66 OKuCIUTENN U BOCCTAHOBUTEIIH bubamorexa LOK
18.05.2026 | https://m.edsoo.ru/00adb076
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PesepBHbIil ypok. O600mICHNE 1
CUCTeMaTH3all¥sl 3HAHUH 110 TeMe

Bbubmuoteka 1IOK

o7 «CtpoeHne aromMa. XUMHYECKas L 22.05.2026 | https://m.edsoo.ru/00ad9ch2
CBSI3b»
68 Peseprubiil ypok. O600mIcHNE 1 1 bubmorexa [IOK
cUcTeMaTH3alus 3HAHUN 25.05.2026 | https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOTPAMME
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9 KJIACC

Koan4vecTBOo 4yacoB JIeKTPOHHBIE
ara ungpoBbie
Ne i/l Tema ypoka Kourpouibhbie IIpakTu4eckune a bp
Bcero U3yyeHus o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
[Tepunoanueckuii 3aKOH.

1 [Tepuonuueckas cucrema 1 bubmuorexa I{OK
XAMHUYECKHUX dJeMeHTOB J]. 1. 03.09.2025 | https://m.edsoo.ru/00adb59e
MenpeneeBa
3aKOHOMEPHOCTHU B U3MEHEHUU

2 CBOMCTB XUMHUYECKHUX DJICMEHTOB 1 bubmmorexa [OK

. 03.09.2025 | https://m.edso0.ru/00adb6b6
MEPBBIX TPEX NIEPHOIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubmmoreka [IOK
HEOPraHWYECKUX BEILECTB 10.09.2025 | https://m.edsoo.ru/00adb7e2

4 Buapl XuMHu4ecKkon CBI3U U TUIIBI 1 bubmmorexa 1HOK
KPHCTAJUTMYCCKUX PEIIETOK 10.09.2025 | https://m.edsoo.ru/00adbac6
KonTtponbnas padora Nel o teme

5 I1 i 1 1
«IToBTOpEeHue u yrnyoOieHne 3HaHu| 17.09.2025
OCHOBHBIX pa3IesioB Kypca 8 kiracca

6 Knaccudukanms xumuaecknx 1 bu6morexa [IOK
peaKIunii o pa3InYHBIM ITPU3HAKAM 17.09.2025 | https://m.edsoo.ru/00adbcbO
IloHATHE O CKOPOCTU XUMHYECKOU

7 eakiuu. [lIoHsITHE 0 TOMOT€HHBIX U 1 bubmmorexa TIOK
pealiL. 24.09.2025 | https://m.edsoo.ru/00adbe9a
TeTePOreHHBIX PEAKLHUIX
[TonsiTue 0 XuMHUYECKOM

8 aBHOBecuH. dDakTopsl, BAUAIOLINE 1 bubmroreka LIOK
p ' PRl . - 24.09.2025 | https://m.edsoo.ru/00adc28c
Ha CKOPOCTh XUMUYECKOMN peaKkIuu U



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
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ITOJIOKCHHUE XHUMHUYCCKOI'O

paBHOBECHS

OKHCIUTEIFHO-BOCCTAHOBUTEIIHHEIC

bubmuoreka 1IOK

3 peaKIuu 01.10.2025 | https://m.edsoo.ru/00adcade
Teopust 3IEKTPOTUTUIECKON
10 ncconuanuu. CUILHEIE U CIIa0bIe bubmorera HOK
AHCCORHMAITH. 01.10.2025 | https://m.eds0o.ru/00adcd68
AJICKTPOJIATHI
11 HonHble ypaBHEHHUs peakIuii bubsmorexa LOK
P peaidt 08.10.2025 |  https://m.eds00.ru/00add448
XUMHUUYECKHE CBOMCTBA KMUCIIOT U
12 OCHOBaHMi B CBETE NpeICTaBIECHUN bu6morexa [IOK
00 2JIEKTPOIUTUYECKOMN 08.10.2025 | https://m.edsoo.ru/00add5d8
IIUCCOLAALIUA
XUMHUYECKUE CBOMCTBA COJIEH B
13 CBETE MIPEACTABICHUNA 00 buGmorexa [OK
peAt ! 15.10.2025 | https://m.edsoo.ru/00addgb2
ANEKTPOIUTUICCKOMN TUCCOIUAIIIH
14 ITonsitue o ruapoM3e cojieit buGimorera LOK
AP 15.10.2025 |  https://m.eds0o.ru/00add9d4
15 O6oO0meHne 1 cucTeMaTru3alus bubmuorexa [JOK
3HAHUHI 22.10.2025 | https://m.edsoo.ru/00addd12
I1 0 Neo 1.
16 «IE)QEZEEZ(:ZZEaHl(\)/IZiTanLHLIX bubmmorexa HOK
P 22.10.2025 | https://m.edsoo.ru/00addbfa
3a1a4»
KonTtponbnas padora Ne2 o teme
17 «DNEKTPOINTAYECKAS TUCCOIMALINS bubsmorexa HOK
P AMCCOHHATIEL 05.11.2025 |  https://m.edsoo.ru/00addecO
XUMHYECKHE peaKIMu B pAaCTBOPaX»
18 OO0m1as xapakTeprucTHKa TajJoreHOB. bubnuotexa 1{OK
XUMUYECKUE CBOMCTBA Ha MPHUMEpPE 05.11.2025 | https://m.edsoo.ru/00addfe2



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

xJiopa

XnopoBogopoa. ComnsiHast KACIOTA,

bubmmoreka 1HOK

19 i
RHMIFCCIENE CRONCTRA, TONYHEHHE, 12.11.2025 | - https://m.edso0.ru/00ade104
IpUMEHEHHE
[TpakTuueckas pabota Ne 2 o reme
20 «[Tomyuenue coasTHOM KHCIOTHI bubmmorexa LIOK
TS oo ’ 12.11.2025 | https://m.edso0.ru/00ade348
u3ydyeHue e€ CBOHUCTBY
Brruucienus 1o ypaBHCHHSIM
21 XUMHYCCKHUX PEaKIMi, €CIIH OJTHH U3 bubmmorexa LOK
PEaiii, A 19.11.2025 | https://m.edsoo.ru/00ade488
peareHTOB JaH B U30BITKE
29 OO01mas XxapakTepUCTHUKa DIIEMEHTOB bu6morexa [IOK
VIA-rpynnst 19.11.2025 | https://m.edsoo.ru/00ade64a
AnnoTponHbie MOAU(GUKAIIUN CEPHI.
23 Haxoxzaenue cepol 1 €€ coefUHEHU I bu6morexa [IOK
B IIpUpOJie. XMMHUYECKHE CBONCTBA 26.11.2025 | https://m.edsoo.ru/00ade64a
cephl
24 CepoBoJ10po/I, CTpOCHUE, bubmorexa 1{OK
¢dbu3nUecKkrue U XMMHYECKHe CBOMCTBA 26.11.2025 | https://m.edsoo.ru/00ade802
Oxcupasl cepol. CepHast KHCIIOTa,
25 ¢dusnueckue U XUMHYECKHe Bubmmorexa LIOK
. 03.12.2025 | https://m.edsoo.ru/00adea28
CBOMCTBA, IPUMCHCHHE
XUMHUYECKUEe PeaKIuy, JIeKAIIUE B
OCHOBE MPOMBIILICHHOT'O CIIoco0a
26 MOJIyYEHUSI CEPHOU KUCIIOTHI. bubmuorexa [{OK
XUMHUYECKOE 3arpsi3HeHHE 03.12.2025 | https://m.edsoo.ru/00adec8a

OKpY’KaroIen cpeibl COETUHEHUSIMU
cepbl



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
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27

Brruncinenne MaccoBOW IONMH BBEIXOJA

Bbubmuoteka 1IOK

MPOJIYKTa peaKIun 10.12.2025 | https://m.edsoo.ru/00adec8a
OO11ast XapaKTepUCTHKA JICMEHTOB
08 VA-rpymmsl. A3or, bubmorexa [IOK
pacnpocTpaHeHue B IpUpPOJIE, 10.12.2025 | https://m.edsoo.ru/00adeea6
(1)I/I3I/IquKI/Ie U XUMHUYECCKHUEC CBOﬁCTBa
AMMuak, ero GpusnyecKue u
29 XHMHYECKHE CBOMCTBA, IIOJIyYEHHE U Brbmorexa LIOK
> oY 17.12.2025 | https://m.edso0.ru/00adf004
MPUMCHCHHE
[IpakTuueckas padora Ne 3 o Teme
30 «ITomydyeHne aMmmMuaka, U3y4eHHE €To bubamorexa [OK
e Y 17.12.2025 | https://m.eds00.ru/00adf180
CBOWCTBY
31 A30THas KUCII0Ta, €€ PU3NISCKUe U bubmmorexa 1HOK
XAUMHYECKHE CBOHCTRA 24.12.2025 | https://m.edsoo.ru/00adf306
Hcnonb30BaHKEe HUTPATOB U COJICH
aMMOHHS B KQU€CTBE MUHEPAIbHbIX
32 00peHMil. XMMHYECKOE bubmmorexa TIOK
YAOOPEHHE: ) 24.12.2025 | https://m.edso0.ru/00adf518
3arpsA3HEHUE OKPYIKAIOIICH Cpe bl
COEIMHEHUSAMH a30Ta
) .0 V
33 q)(j)cc(;})ooiaﬂi;iifrzcizfzq(eci:e u bubmorexa LIOK
P . 14.01.2026 |  https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOJIyYCHUE
Hcnons3zoBanue ¢pocdaTos B
34 KauyeCTBE MHUHEPATBHBIX YI00PESHHIA. bubmoreka [IOK
3arpsi3HeHHE MIPUPOJHON CPEBI 14.01.2026 | https://m.edsoo.ru/00adfc20

dbocdharamu



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
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VYriepoa, pacupocTpaHEHHE B

Bbubmuoreka 1IOK

35
HPUPOAL, (PUIHHECKIC U XUMHHCCIKHE 21.01.2026 |  https://m.edsoo.ru/00adfdac
CBOMCTBa
Oxkcunipl yriepoja, ux Gu3ndeckue u
36 XUMHUYECKUE CBOMCTBA. bubmmoreka 1HOK
DKOJIOTHYECKHE TPOOJIEMBI, 21.01.2026 | https://m.edsoo.ru/00adfebe
cBsi3aHHbIe ¢ okcuoM yraepoaa (1V)
37 YronbHas KUCIIOTa U €€ CONu bubmmorexa LOK
28.01.2026 | https://m.edsoo.ru/00ae006¢
[TpakTuueckas pabora Ne 4 o reme
38 "[loydeHue yrieKucioro rasa. bubmuorexa IHOK
KauecTtBeHHas peakius Ha KapOOHaT- 28.01.2026 | https://m.edsoo.ru/00ae027e
noH"
[TepBoHavanbHbBIE TOHATHS 00
39 OpraHMYEeCKUX BEIIECTBAX KaK O Bubmoreia LIOK
P B 04.02.2026 | https://m.edsoo.ru/00ae054e
COCIMHEHMSIX YTIIepo/ia
40 Kpemnuii u ero coeiuaeHus Brbmorexa LIOK
P A 04.02.2026 | https://m.edsoo.ru/00ae080a
[IpakTrueckas padora Ne 5.
41 Pemenne skciepruMeHTaNbHBIX 3a1a4 bu6mmorexa [HIOK
o TeMe «BakHeiire HeMeTaIbl U 11.02.2026 | https://m.edsoo.ru/00ae0bf2
WX COCAMHCHHUS
KonTtponbras pabora Ne3 mo teme
42 «Baxueiine HeMeTalIbl U UX brbmiorexa LOK
11.02.2026 | https://m.edsoo.ru/00ae0el8

COCOUHCHMU»



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
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OO01mas XxapakTepuCTHKa XUMHYECKUAX
3JIEMEHTOB — METAJJIOB.
MeTramnnueckas CBA3b U

bubmmoreka 1HOK

43
METaJITNYeCKast KpUCTAILTHYECKAsT 18.02.2026 | https://m.edsoo.ru/00ae103e
pemérka. @U3nydecKue CBOMCTBA
METAJIJIOB
XHUMHYECKHE CBOMCTBA METAJLJIOB.
44 DNEKTPOXUMUUECKHH D5 bubmmorexa [IOK
P o Pz 18.02.2026 | https://m.edsoo.ru/00ae1156
HamnpsHKEHU METaJIOB
O6mue crnocoObl NOTy4eHUs
MmeTasuioB. CiuiaBsl. BeluucieHus no
45 AaBHEHUIM XUMHYECKUX PEeaKIUi bubmorexa LOK
P DEATIHIL, 25.02.2026 |  https://m.eds00.ru/00ae1156
€CJIM OJIUH W3 PEarcHTOB COJICPKUT
MIpUMeECH
46 TToHsTHe 0 KOPPO3UHU METATIIOB bubmorexa HOK
PP 25.02.2026 | https://m.edsoo.ru/00ael1278
Bbubmuoreka 1HOK
47
[enowmbie MeTane! 04.03.2026 |  https://m.edsoo.ru/00ae14b2
48 OKcuJIbl U THAPOKCUBI HATPUS U bubnmuorexa [JOK
KaJus 04.03.2026 | https://m.edsoo.ru/00ael14b2
49 [lenouHo3emMenbHbIE METAIIBI — bu6mmorexa [IOK
KaJIBIIUHA U MarHumt 11.03.2026 | https://m.edsoo.ru/00ae15e8
50 Baxknenime coequHeHUs Kby bubsmorexa LOK
. h 11.03.2026 | https://m.edsoo.ru/00ae15e8
51 O0001IeHNE U CUCTEMATH3AIIAA
3HAHUU 18.03.2026
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JKEcTKOCTE BOIIBI U CIIOCOOBI €8

bubmmoreka 1HOK

>2 yCTpaHEHUS 18.03.2026 | https://m.edsoo.ru/00ae1886
[TpakTuueckas pabora Ne 6 mo reme
53 "YKEécTKOCTh BOIBI K1 METOMIELI €6 bubmorera [OK
" 25.03.2026 | https://m.edsoo.ru/00aelae8
YCTpaHCHUS
. bubnanorexka ITOK
>4 AJrOMHIHi 25.03.2026 | https://m.edsoo.ru/00aelc64
55 AmdoTepHbIE CBOWCTBA OKCHJIA H bubmuotexa 1{OK
TUIPOKCUAA 01.04.2026 | https://m.edsoo.ru/00aelc64
bubmuoteka 1IOK
%6 Keeso 01.04.2026 | https://m.edsoo.ru/00ae1d86
57 OKcuapl, TUAPOKCHUIBI U COJTH JKeJe3a bubmmorexa 1HOK
(1) u xene3a (1) 08.04.2026 | https://m.edsoo.ru/00ae35e6
58 O06o01eHre U CUCTeMaTH3aIns
3HAHUI 08.04.2026
[IpakTrueckas padora Ne 7.
59 Penienne sxcriepUMeHTaJIBHBIX 3aa4 bubnuorexa [{OK
1o TeMe «BakHelimne MeTalIbl U UX 15.04.2026 | https://m.edsoo.ru/00ae3de8
COCTMHEHUSD»
Brrunciienus no ypaBHEHUSIM
XUMHYECKUX pEaKINi, €CIIM OTUH U3
50 peareHToB J1aH B U30bITKE WU bubanorexka ITOK
COAEPKUT IIpuMecH. Beruncienus 15.04.2026 | https://m.edsoo.ru/00ae1750
MacCOBOM JOJH BBIXOJA MPOAYKTa
peaku
61 O6o0menre 1 cucTeMaTH3aus

3HAHUH

22.04.2026
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https://m.edsoo.ru/00ae1c64
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Kontponbras padora Ne4 mo teme

2 i 1
6 Z(I)Seilﬁ;l;eell/—llilif MeTaJUTBI ¥ UX 99 04.2026
63 BemectBa u Mmarepuaisl B 1 bubmuorexa IIOK
IMOBCEIHEBHOI KM3HHU YEIOBEKA 29.04.2026 | https://m.edsoo.ru/00ae3f50
64 XUMHUUECKOE 3arps3HEHUE 1 bu6morexa 1HIOK
OKpYIKaroIeh cpeapl 29.04.2026 | https://m.edsoo.ru/00ae4270
65 Ponp xumMuu B perennu 1 bubmuorexa I{OK
IKOJIOTHYECKUX MPOOIIeM 06.05.2026 | https://m.edsoo.ru/00ae4270
66 PesepBHslif ypok. O6001ieHre U 1 bubnuorexa [IOK
CUCTeMAaTH3aIMs 3HAHHUHA 06.05.2026 | https://m.edsoo.ru/00ae0dOa
67 PesepBHblil ypok. O60011eH1E U 1 bubmuorexka ITOK
cUCTeMaTH3aIus 3HaHUH 13.05.2026 | https://m.edsoo.ru/00adb33c
68 PesepBHbIil ypok. O6001mIeHne u 1 bu6moreka [IOK
CHUCTEMAaTHU3aIHs 3HAHUA 20.05.2026 | https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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IMPOBEPAEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUSA

OCHOBHOMI

OBPA3OBATEJBbHOM ITPOI'PAMMBI

8 KJIACC

Kon
NMpoBePsSIeMOro
pe3yJibTara

IIpoBepsieMble NpeAMeTHbIE Pe3yJbTAThI 0CBOEHHSI OCHOBHOI
o0pa3oBaTeIbHOH NMPOrpaMMbl OCHOBHOIO 001ero o0pa3oBaHMs

1

ITo Teme: ((HepBOHa'-IaJ'IBHHe XUMHUYCCKHEC ITOHATHUA

11

pacKpbIBaTb CMBICT OCHOBHBIX XHMHYECKHX TMOHSATHH: aTow,
MOJIEKYJIa, XHMHMUYECKHH JJIEMEHT, IPOCTOE BEIIECTBO, CJIOXKHOE
BEIL[ECTBO, CMeCh (OJHOPOJHAs M HEOJHOPOJHAs), BAJIEHTHOCTb,
OTHOCHTENIbHAsl aTOMHAas W MOJEKyJsipHas Macca, KOJMYECTBO
BEIIECTBA, MOJb, MOJSIpHAsh Macca, MaccoBas AOJS XUMHUYECKOTO
JJIeMEHTa B COCAMHEHUH, MOJSIPHBIA 00BEM, XMMHUYECKas pPEeaKlus,
KiIaccupUKaMs  peakiui:  peakuuu  COCAMHEHUsS,  pPEaKIuu
pasNoKeHUs, pPeaKIuu 3aMelIeHHs, peakuuu oOMeHa, dK30- u
SHJIOTEPMUUYECKHE pPEaKIMHu, TEIUIOBOW »(QEeKT peakiuu, pacTBop,

MaccoBasi JI0JI BemlecTBa (IPOICHTHAs KOHIIEHTPAIMsl) B PacTBOPE

1.2

HWIUIFOCTPUPOBATH B3aUMOCBA3b OCHOBHBLIX XWUMHUUYCCKHX MOHATHH U

MPUMCHATD 3TU MOHATHA ITPHU OIMUCAHUHN BECUICCTB U UX npeBpameHI/Iﬁ

13

WCIIOJIb30BAaTh XMMHMUYECKYI0 CHUMBOJIMKY JJIsi COCTaBJICHUS (HOpMys

BEIIECTB ¥ yPABHCHUN XUMUYECKUX PEaKIIUN

14

PaCKpbIBATb CMBICI 3aKOHOB COXpaHCHUA MacCChbl BCIICCTB,
IIOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'O YUYCHH, 3aKOHA

Asoraapo

15

ONpCACIATD BaJICHTHOCTb aTOMOB 3JICMCHTOB B 6I/IHapHBIX

COCAUHCHUAX

1.6

KJIacCU(PUIIMPOBATh XMMHUYECKUE pEeaKUUH (MO0 YUCIYy U COCTaBy

YYaCTBYIOIIMX B PEaKLUU BEUIECTB, [0 TEIIOBOMY 3(PQEKTY)

1.7

BBIUHCIIATb OTHOCUTCIIBHYIO MOJICKYJISAPHYIO H MOJISIPHYIO MAcCChI

BCIICCTB




1.8

BBIUHCIIATb MACCOBYIO OOJKO XHMHUYCCKOI'O 3JICEMCHTA II0 (bOpMy.TIC

COCOUHEHUS,

1.9

BBIYHUCIIATH MaCCOBYIO JJOJIHO BEIIECTBA B paCTBOPEC

1.10

MPUMEHATHh €CTECTBEHHOHAYYHBIE METObI TIO3HAHUS — HAOIIOJCHUE,
U3MEPEHUE,  MOJEINPOBAHUE, SKCHEPUMEHT  (peayibHBIi U

MBICJICHHBIIN)

ITo Teme: «BaHelne NpeacTaBUTENN HEOPTAHUUYECKHX BEIIECTBY»

2.1

pacKpbiBaTb CMBICJI OCHOBHBIX XHMHYCCKHX MHOHSTHH: OKCHI,

KHCJI0Ta, OCHOBaHHUEC, COJIb

2.2

ONpeNeNsaTh NPUHAUICKHOCTh BELIECTB K ONpENeIEHHOMY Kilaccy

coeMHEeHUH 1Mo popMyiam

2.3

KHaCCH(bHHHPOBaTB HCOPraHN4YCCKUC BCUICCTBA

2.4

XapakTepu3oBaTh (OMHUCHIBaTH) OOIIME XHWMHYECKHE CBOMCTBA
BEIIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPKIasi OMUCAHHE IPUMEpaMH

MOJIEKYJIIPHBIX YPAaBHEHUI COOTBETCTBYIOUIMX XUMHUUYECKUX peaKIUi

2.5

IMPOTHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTH OoT HX
Ka4€CTBCHHOI'0O COCTaBd, BO3MOXXHOCTHU IPOTCKAHUA XUMUYCCKHUX

HpeBpaIIIGHI/Iﬁ B PA3JIMYHBIX YCJIOBHAX

2.6

clenoBaTh MpaBUjaM  IMOJb30BAaHMUS XMUMHUYECKOM mocylnod U
1a00paTOpHBIM 00OpPYAOBaHHEM, a TAaKXKe NpaBuiIaM oOpamlieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HMHCTPYKUMSIMU IO BBIIOJHEHUIO
1a00paTOPHBIX XUMUYECKHX OIBITOB MO TOJYYEHHUIO M COOMPAHHIO
ra3zoo0pa3HbIX BEIIECTB (BOIOPOJA M KHCIOPOJA), MPUTOTOBICHUIO
pacTBOpPOB C ONOpENeNnéHHOW MacCOBOM JOJEM pacTBOPEHHOTO
BCUICCTBA, INIAaHUPOBATHh U NPOBOJUTH XUMHUYCCKUE SKCIICPUMEHTEI 110
paclo3HaBaHUIO pACTBOPOB WIEIOYEH M KHUCIOT C IIOMOIIBIO

MHAMKATOPOB (JITakMyc, (eHosTarent, METUIOPAHK U JPYTUe)

2.7

OpoOBOOUTH paCQéTBI 10 YpaBHCHHUIO XUMHYCCKOU peaKkunu

ITo teme: «llepumommuecknii 3akoH u llepmommdeckas cucrema
xumudueckux anemeHtoB . M. MenaeneeBa. CtpoeHue aromos.

Xummdeckasg cBs3b. OKHCINTEIBHO-BOCCTAHOBHTCILHEBIC PpeaKmn»

3.1

PacKpBIBaTh CMBICII OCHOBHBIX XMMHYECKUX IOHATHM: AIpO aToma,
AJIEKTPOHHBIM CJIOW aToma, aToOMHas oOpOWTanmb, paguyCc aroma,

XUMHYCCKasd CBA3b, MOJIApHasA W HENOJIpHas KOBAJICHTHAsA CBA3b,




3JIEKTPOOTPUIIATEILHOCTh, HWOHHAs CBSI3b, WOH, KaTHOH, AaHWOH,

CTCIICHb OKHCJICHUA

3.2

KJ'IaCCI/I(l)I/ILH/IPOBaTB XUMHUYCCKHUE 3JICMCHTBI

3.3

OMHCHIBATh M XapaKTepus3oBaTh Tabmuunyio ¢opmy I[lepunoamueckoit
CHUCTEMbl XMMHUYECKUX DJJIEMEHTOB: pa3jinyaTh MOHITUS «IJIaBHAs
noarpynna (Arpynma)» u «mnobounas mnoxarpynma (brpymnma)y,

«MaJiple» M «OOJBIINE)» nepruoabl

3.4

packpeiBaTh cmbicn llepunogmdeckoro 3akona J[.MI. Menpaeneesa:
JIEMOHCTPUPOBAThH MIOHUMAHNE IEPUOIMIECKON 3aBUCUMOCTH CBOMCTB
XMMHUYECKUX OJJIEMEHTOB OT HUX mnosioxkeHus B Ilepuoanueckoit

CHUCTCMC

3.5

COOTHOCHUTHh  O0O3HayeHus, KOTOpble MMEKTCcsI B  Tabuuue
«Ilepnonuueckas  cucrema  XUMHYECKHX  3yemeHtoB  JI.M.
MenpeneeBa» C YHUCIOBBIMU XapaKTEPUCTUKAMHM CTPOCHMSI aTOMOB
XUMHUYECKHX DJJIEMEHTOB (COCTaB M 3apsj sdAlpa, oOlee dYHCIIo

QJICKTPOHOB U pacCHpCACJICHUC UX 10 IJICKTPOHHBIM CJ'IO?[M)

3.6

OIIPCACIIATH CTCIICHDb OKHMCJICHHUA 3JICMCHTOB B 6I/IHapHLIX

COCANMHCHUAX

3.7

OnpecacyIATb BHUIO XUMHYECCKON CBSI3U (KOBaJ'IeHTHa}I u I/IOHHaSI) B

HCOPraHUYCCKUX COCANHCHHAX

9 KJIACC

Kon
NpoBepsieMOro
pe3yJbTara

IIpoBepsiemble MpeMeTHBIE Pe3YJIbTATHI OCBOEHHSI OCHOBHOM
o0pa3oBaTe/IbHOIi MPOrpaMMbl OCHOBHOIO 00111ero 00pa3oBaHus

1

ITo Teme: «BemecTBo 1 XMMUYECKasl peaKIUs»

11

pacKpbIiBaTb CMBICII OCHOBHBIX XHUMHYCCKHUX MOHSITHH: pacTBop,
OJICKTPOJIUTBI, HCEIJICKTPOJIUTBI, J3JICKTPOJIUTHUYCCKAaA AdUCCOIUalMA,
p€akuunu HMOHHOTI'O 06MeHa, KaTajJain3aTrop, XHMHUYCCKOC PABHOBECHC,
O6paTI/IMLIe u HeO6paTI/IMBIC pCaKknuu,
OKHCJINTCIIIbHOBOCCTAHOBUTCIIBHBIC pCaKkuu, OKHCIINTCIIb,
BOCCTAHOBHTCJIb, OKHUCJICHUC W BOCCTAHOBJICHHC, aJIJIOTPOIIHA,

aMm(doTepHOCTh, XHMMHUECKass CBs3b  (KOBAJIGHTHas, HOHHa,




METAJUIMYECKasA), KpUCTAUIMYECKas pEIIETKa, CIUIaBbl, CKOPOCThb

XAMHUYECKOW PEaKIHUU

1.2

WIIIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XHMHUYCCKHX MOHATUH U

NPpUMCHATH OTU NOHATHUS IPHU OIMMCAaHUU BEUICCTB U UX HpeBpaH_ICHI/If/'I

13

COCTaBJISITh YPAaBHEHHUs IJIEKTPOJUTHUYECKONH IMCCOLMALMU KHUCIOT,
[IEIOYEN M COJIEW, MOJHBIE U COKpAIIEHHBIE YPAaBHEHUS pEAKIUN

HOHHOTO OOMeHa

14

PaCKpbIBaATh CYIIHOCTb OKHUCIUTCIBbHO-BOCCTAHOBUTCIBbHBIX peaKquI

HOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOIO OajaHca 3THX peakLuil

15

MPOBOJUTH PAacUEThl MO0 YPaBHEHHIO XMMHUYECKOM peakLuu

ITo Temam: «Hemeramnel U ux COCAUHCHUA» U «MeTtamiel U uX

COCOAHUHCHMU A

2.1

XapaKTepu30BaTh (ONMUCHIBaTh) O00IIKE U CHIEUPUIECKIE XUMUYECKUE
CBOMCTBA IIPOCTBIX U CIJIOKHBIX BEIIECTB, IOATBEPXKAAsl OINMCAHUE
MIPUMEPAMU MOJIEKYJIIPHBIX U MOHHBIX YPaBHEHHI COOTBETCTBYIOINUX

XHUMHUYCCKHUX pCaKLII/Iﬁ

2.2

COCTaBJISITh YPABHEHHUS PEaKUUi, HOATBEPKAAIOIIMX CYILIECTBOBaAHUE

FeHETHYCCKOMN CBS3H MEKAY BCHICCTBAMH PA3JIMYHBIX KJIIACCOB

2.3

MMPOTrHO3UPOBATH CBOMCTBA BCUICCTB B 3aBUCHMMOCTU OT UX CTPOCHUA,
BO3MOXHOCTH IMPOTCKAHUA XUMHUYCCKUX HpeBpaHIeHI/II\/'I B pa3JIMYHbIX

YCIIOBHSIX

2.4

CJICA0BAaTh IpaBWjlaM  IIOJIb30BAHMUA XUMHUYECKOU HOCY,Z[Oﬁ n
HaGOpaTOpHLIM O60py,Z[OBaHI/IeM, a TaKXC IIpaBHJIaM OGpa]lIeHI/ISI C
BCIICCTBAMHU B COOTBCTCTBHMU C HHCTPYKHHAMHU 110 BBIIOJHCHHIO
na6opaTopHHx XUMHUYCCKUX OIIbITOB IO MOJYYCHUIO H CO6I/IpaHI/IIO

ra3000pa3HBIX BEMIECTB (aMMHaKa M YTIICKUCIIOTO Ta3a)

2.5

NPOBOJIUTHh PEAKLIHUH, IOATBEPKIAONINE KAdYECTBEHHBIM COCTaB
pas3IMYHbIX BCEUICCTB: pPAaCIIO3HABATHL OIIBITHBIM HyTéM xJjiopunag-,
Opomua, womunm, Kapbonar, Qocdar, cuaukart, Ccyiubdar,
TUAPOKCUINOHBI, KaTHOHBI aMMOHUS, MOHBI WU3YYEHHBIX METAJUIOB,

MNPUCYTCTBYIOIIME B BOAHBIX paCTBOpaX HCOPraHMYCCKUX BCIICCTB

[To Teme: «XUMUS U OKpY’KaroLas cpeaay




pacKphIBaTh CMBICI OCHOBHBIX xuMmudeckux moHstui: [IJIK

3.1
BEIIECTBA; KOPPO3Us METAJLUIOB
HpI/IMeHﬂTB OCHOBHBIC OHepaL[I/II/I MBICHHTCHLHOﬁ JACATCIBHOCTU —
aHalM3 ¥ CHHTE3, CpaBHEHHWE, OOOOIICHWE, CHCTEMAaTH3aIHIO,
BBISIBIICHHE MPUYMHHO-CIICACTBCHHBIX CBs3eH — JUIsI HM3y4YCHHS
3.2

CBOMCTB BEHIECTB U XUMHUYECKHUX peaKm/Iﬁ; C€CTCCTBCHHOHAYYHBIC
METOAbI IIO3HAHHUA — HaGJ'IIO)IeHI/IC, U3MCPCHUEC, MOJIACIMPOBAHUC,

AKCIEPUMEHT (pEeasIbHbIIl U MBICICHHBIH)

IMPOBEPAEMBIE JJIEMEHTbBI COAEP KAHUSA

8 KJIACC
Kon IIpoBepsieMblil 3J1eMEHT COAEPKAHUS
1 HepBOHaLIaJ'IBHI)IC XUMHYCCKUEC ITOHATHA
IIpeamer xumuu. Posib XUMHUM B JKM3HHU 4YelOBeKa. XUMHUS B CHUCTEME HayK.
11 Tena u BemjecTtBa. dU3MUECKHE CBOMCTBA BEUIECTB. ArpEraTHOE COCTOSIHUE
BELIECTB
19 [Toustre 0 Meronax nmo3HaHud B XuMuU. Yucrteie BemectBa U cmecu. CriocoObl
' paszieneHust cMecen
13 ATOMBI M MOJEKYJbl. XHMHUUECKHE 3eMEHTbl. CHUMBOIBI XUMHYECKHX
' 351eMeHTOB. [IpocThle U CIOXKHbIE BElECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE
Xumnueckas Gopmyna. BageHTHOCTP aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
14 NOCTOSIHCTBA ~ cocTaBa  BemiecTB.  OTHocuUTelbHast  aTOMHas — Macca.
' OTtHOcuTeNnbHAs MOJIEKYJISIpHast Macca. MaccoBas 10J11 XMMUYECKOI0 2JIEMEHTa
B COCJIMHEHUU
KonunuectBo BemectBa. Monb. MonsipHas Macca. B3auMocBsI3p KOJIMYECTBa,
15 Maccel M 4YHCla CTPYKTYpHBIX €AMHHUIl BemecTBa. Pacuérsl mo Qopmynam
XMUMHUYECKUX COEIUHEHHUH




1.6

du3nyeckue U XUMUYECKUE SBJICHUS. XUMHUECKasl peakuus U e€ MpU3HaKH.
3aK0oH COXpaHEHHUs MacChl BEIIECTB. XUMHUUYeckue ypaBHeHus. Kinaccudukanus

XUMHUYECKHUX peakUuil (COeAMHEHUs, Pa3okKeHHs, 3aMEIIeHus, 0OMEeHa)

1.7

XVMHYECKHAN IKCIIEPUMEHT: 3HAKOMCTBO C XUMHAYECKOU MOCYION, C MpaBHUIaMH

paboTel B Jaboparopuu H npuéMamMu oOpameHus ¢ J1abopaTOPHBIM

000pyZlOBaHHEM, H3yUYCHHE U ONUCaHHe (U3NYECKHUX CBOWCTB 00pa3loB
HEOpraHWYeCKUX BEIICCTB, HaOmogeHue (Qu3nveckux (IUIaBJICHUE BOCKa,
TasiHUE JIbJla, PACTHPAHHUE caxapa B CTYINKe, KHUIIEHHE M KOHACHCAIUs BOIbI) U
XUMUYECKHX (TOpeHHe CBEYH, [MPOKAIMBaHWE MEIHOH  IPOBOJIOKH,
B3aUMOJICIICTBHE Mella C KHCIOTOW) SBJIEHWUN, HaOJIOJEHHE U OIHCAaHUE
NPU3HAKOB TMPOTEKAaHWs] XHUMHYECKUX peakuuil (pas3ioxkeHue caxapa,
B3aUMOJCHCTBHE CEPHOM KHCIOTBI C XJOPHAOM Oapusi, pasloXKeHHE
ruapokcuna meau(Il) mpu HarpeBaHum, B3auMOJCMCTBHUE Kejle3a C PaCTBOPOM
comn meau(Il), nzydenue cnocoOOB pasaesieHus cMecei (C MOMOIIbI0 MarHuTa,
bunpTpoBaHue, BBINIAPUBAHUE, AUCTUIUISLUS, XpoMmaTorpadus), MpOBEICHUE
OYHMCTKH MOBAPEHHOW COJIM, HAOIOICHUE U OMMMCAHNUE PE3yJIbTATOB MPOBEICHUS
OTBITA, WILTIOCTPUPYIOLIErO 3aKOH COXPAaHEHHS MAacChl, CO3JaHHE Mojelel

MOJIEKYJ (IIApPOCTEPKHEBBIX )

Baxueiimme NpeACTAaBUTCIIM HCOPTAaHUYCCKUX BCHICCTB

2.1

Bo3nyx — cmech razoB. CocrtaB Bo3ayxa. Kuciopon — simemeHT M mpocrtoe
BemecTBo. HaxoxaeHue kuciopona B mpupojne, GpU3nYecKue U XUMHUYECKHE
cBoiictBa (peakuuu ropenwus). Oxcunsl. [Ipumenenne kuciaopoaa. CrocoObl
MOJTy4EeHUSI KHCIIOpoJa B J1aboOpaTopuu W TPOMBIIUIEHHOCTH. KpyroBopot

KHUCJIOpOJa B IIpUpoOJIcC. O30H — AJJIOTPOITHAA MO,I[I/Iq)I/IKaL[I/ISI KuUCJI0poJa

2.2

TennoBoi 3(ppeKT XUMUYECKOH peaklinu, TePMOXUMUYECKUE YPABHEHUS, DK30-
Y YHAOTEPMUYECKUE peakuu. TOMIMBO: YTrolb U METaH. 3arpsi3HeHUE BO31yXa,

yCUJIEHHE TapHUKOBOTO 3P (deKTa, pa3pylieHue 030HOBOT'O CIO0sI

2.3

Bonopoa — aneMeHT U nmpocToe BeuecTBo. HaxoxaeHne Bogopoaa B IpUPoOAE,
dbu3nyecKkne W XUMHUYECKHE CBOWCTBA, NMPUMEHEHHE, CIOCOOBI TOIyYCHHS.

KucioTe! u conu

2.4

Monsipublii 00bEM ra3zoB. Pacuérsl Mo XUMHYECKUM YPaBHEHHSIM




2.5

®dusznueckue cBoiicTBa BoAbnl. Boma kak pactBopuTens. PacTBOpBHI.
HaceplenHble 1 HEHACHIILIEHHBIE PACTBOPBl. PacTBOPUMOCTh BEIIECTB B BOJE.
MaccoBasi 40Jisi BellecTBa B pacTBOpe. XHMHUYECKHE CBOWCTBA BOJBL.
OcHoBaHus. Ponb pacTBOpoB B mpupoae W B XKHU3HHU yenoBeka. Kpyrosopor
BOABl B IpuUpode. 3arpsA3HeHWEe NpUPOAHBIX BoA. OxpaHa U OYHMCTKa

MPUPOIHBIX BOJ

2.6

Kmaccudukamus nHeopranmdeckux coeaumHeHuii. Oxcunbl. Kiraccudukarus
OKCHIIOB:  cojieoOpasyronue (OCHOBHBIC, KHCIOTHBIE, aM(oOTepHbIE) W

H€COJ'IGO6pa3YIOIJ_II/I€. HOMCHKHaTypa OKCHJOB. dusnueckue U XHUMHYECKHE

cBoiicTBa okcuaoB. [lonmydyenne oxcumoB

2.7

OcHoBanmus. Knaccudukanus ocHOBaHWI: MIEMOYM UM HEPACTBOPUMBIE
ocHoBaHus. HomeHkiarypa ocHoBaHuid. dU3nyuecKkue 1 XMMUYECKUE CBOICTBA

ocHoBaHMU. [Tonyuenne ocHOBaHUI

2.8

Kucnorel. Knaccudpukanus xucimor. Homenknatypa kucior. dusudeckue u
XAMHUYECKHUE CBOMCTBa KHUCIOT. Psan aktuBHocTtu MetamiioB H.H. bekerosa.

HOJ’Iy‘I@HI/Ie KHUCIIOT

2.9

Conu. Homenknarypa coneil. dusznueckue U XMMHUYECKHE CBOMCTBA COJIEH.

[Tosyuenue coneit

2.10

I'enernueckas cBs3b MCXKIY KJIaCCaMHM HCOPraHUYCCKUX COCI[I/IHGHI/II\/’I
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XUMHAUYECKHA  OKCIIEPUMEHT: KAadeCTBEHHOE OIpPENEICHHE  COJEpKaHUs
KHCJIOpOJa B BO3AyXe, IMOJydYeHHe, coOupaHue, pacrno3HaBaHHE M H3y4YCHUE
CBOWCTB KHCJIOPOJia, HAOIIOEHHE B3aUMOJICHCTBUS BEIECTB C KUCIOPOJIOM H
yCJI0BUS BO3HMKHOBEHUS U MPEKpalleHus ropeHus (moxapa), 03HaKOMJIICHHE C
oOpa3liaMu OKCHJOB M OIMCAHWE WX CBOWCTB, IIOJy4eHHE, COOUpaHwme,
pacro3HaBaHUWE U HU3y4YEHUE CBOICTB BojAOpoda (TOpEHHE), B3aUMOICHCTBUE
Bostopoaa ¢ okcumoM Menu(Il) (Bo3MOKHO HCITOTB30BaHUE BHACOMATESPHUAIIOB),
HaOmrofieHne O00pa3loB BEIIECTB KOJIUYECTBOM | MoOib, HCCIEIOBaHUE
OCOOGHHOCTEH pacTBOPEHHS BEIIECTB C pa3IUYHON pPacTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEAEIEHHON MACCOBOW J0JIeH pacTBOPEHHOTO
BEILIECTBA, B3aMMOJIEMCTBHE BOJbI C MeTaJJIaMd (HATPHUEM M KaJbLUEM)
(BO3BMOKHO HCIIOJIB30BAaHHE BHJJACOMATEPUATIOB), OIpEAEIEHNE pPAacTBOPOB
KUCJIOT M WIeJI0Yeill ¢ TMOMOINbI0 HHAUKATOPOB, HCCIEIOBaHHE O0Opa3loB
HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIAcCOB, HAOMIOJAEHUE W3MEHEHUS
OKpacKM HWHAMKATOPOB B pacTBOpax KHUCIOT U WIeJI04Yel, H3yuyeHHe
B3aumozeiicteus okcuaa menu(ll) ¢ pactBopoM cepHOM KHUCIOTHI, KHCIOT €
MeTaJlJlaMH, peakIuii HeUTpaln3aluu, NoJIy4YeHue HEPaCTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOTO MeTajljla JpYyrMM M3 pacTBOpa COJIM, pELICHHE
SKCHEPUMEHTANBHBIX 3a7a4 No TeMe «BakHellne Kiaacchl HEOPraHMYECKUX

COEIMHEHU

ITepuoanueckuit 3akon u Ileproanueckas cucreMa XUMHUYECKUX DIIEMEHTOB
J.1. MenneneeBa. CTpoeHre aTOMOB. XUMHUYECKasi CBsI3b. OKUCIUTEIBHO-

BOCCTAHOBHTCJIbHBIC pCAaKIIUN

3.1

HepBbIe IIOIIBITKH KJ'IaCCI/I(I)I/IKaLII/II/I XHUMHYECKUX dieMeHTOB. IloHsaTHe o

rpynmnax CXOIJHBbIX 3JICMCHTOB (H_ICJ'IOLIHBIC 1 MICJIOYHO3CMCIIBHBIC MCTAJJIbI,

rajJloreHbl, MHEPTHHIE Ta3bl). DJEMEHTHI, KOTOpbIe 00pa3yioT ampoTepHbIE

OKCHUABI U TUAPOKCUABI

3.2

Ilepuonnueckuii 3akoH. Ilepuoandeckas cucteMa XUMUYECKUX d1eMeHTOB [ 1.
Menneneena. Koporkonepuoanas u JUTMHHOTIEPUOIHAS hopmbl
Ilepuoguueckoid cucreMbl xumuueckux »dnaemeHtoB J[.MI. Menneneena.
Tlepuoasr u rpynnbl. DU3UYECKUIT CMBICT TOPSJIKOBOTO HOMEpPA, HOMEPOB

IIepruoaa U rpyImbl 3JICMCHTA




3.3

Ctpoenne aromoB. CoctaB aromMHbIX siep. M3otombl. Dnektponsl. CTpoeHne
ANEKTPOHHBIX O0O0JOYEeK AaTOMOB TNeEpBbIX 20 XHUMHYECKHX HJIEMEHTOB
[Tepuonuueckoit cucremnl .M. MenaeneeBa. XapakTepucTUKa XUMUYECKOTO

3JIEMEHTA N0 ero noJiokeHuto B [lepuoandeckoit cucreme /.M. MenaeneeBa

3.4

3aKOHOMEPHOCTH HW3MEHEHHUs paguyca aToOMOB XHUMHYECKHX DJIJIEMEHTOB,
METAJUIMYECKUX U HEMETAJIMYECKUX CBOMCTB MO TpymdlaM U Iepuojiam.
3unauenue Ilepuoauueckoro 3akoHa u Ileprognueckoi CUCTEMBI XUMHYECKUX
3JIEMEHTOB JJIsl pa3BuUTHUs Haykud U mpaktuku. .M. MenneneeB — yu€HbI u

rpaXkJaHUH

3.5

Xumuyeckass cBaA3b. KoBaneHTHass (MOJisipHAass M HENOJsIpHasi)  CBA3b.

3H6KTpOOTpI/ILIaTCJ'IBHOCTb XUMHYECKUX d3JIeMeHTOB. MloHHas CBS3b

3.6

Crenenn okuciieHUs. OKHUCIUTEIFHOBOCCTAHOBUTEIILHEIC pCaKnuu. HpOI_ICCCBI

OKHCJICHUS UM BOCCTaHOBJICHUS. OKHUCIUTEIN M BOCCTAHOBHUTEIH

3.7

XUMHYECKUH SKCHEPUMEHT: H3yueHHe O0O0pa3loB BEIIECTB METaIOB H
HEMETAJUIOB, B3aUMOJEHCTBUE TMAPOKCHIA LHUHKA C PAacTBOPAMHU KHUCIOT U
1ieJI04YeH, MPOBEAEHUE ONBITOB, WIIIOCTPUPYIOUIUX IPUMEPBI OKHCIUTEIBHO-

BOCCTAHOBHUTCJIbHBIX peaKHI/Iﬁ (FOpCHI’I@, peaKurun pPasjIOKCHUA, COGI[I/IHGHI/ISI)

9 KJIACC

Konx

IIpoBepsieMbI 3J1€EMEHT COMEPKAHUS

BemectBo u xumuueckas peakuus. [loBropenue

11

ITepuonnuecknii 3akoH. Ilepnoguyeckas cucreMa XuMU4eCKuX daeMeHToB J[. 1.
MenneneeBa. CTpoeHue aTroMOB. 3aKOHOMEPHOCTH B HM3MEHEHHMHM CBONCTB
XUMUYECKUX DJIEMEHTOB IE€pPBBIX TPEX IEpPUOAOB, Kalaus, KalbLMUs U HUX
COCIUHEHUI B COOTBETICTBUU C IIOJOXKEHHUEM JJIEMEHTOB B Ilepuoanueckoit

CUCTEMC U CTPOCHUCM HUX aTOMOB

1.2

CTpOGHI/Ie BEIISCTBA: BHJALI XWMHWYECKOM CBsI3W. THIIBI KPpUCTAJNIMICCKUX
peHIéTOK, 3aBUCUMOCTbH CBOMCTB BCIICCTBA OT THUIIA KpHCTaHHquCKOﬁ peH_IéTKI/I
H BHUOA XUMHYECKOU CBSA3M. Knaccmbm(aunﬂ 1 HOMCHKIJIaTypa HCOPTaHUYICCKUX
BCIIICCTB (MC)I(,I[YHapOI[HaH nu TpI/IBI/IaJ'IBHaSI). XHUMHUYECKHE CBOMCTBA BCIIICCTB,
OTHOCAIIHUXCA K pa3IM4YHbIM Ki1acCaM  HCOPTraHHUYCCKUX COG,Z[HHGHPIfI,

TCHCTHUYCCKAsA CBA3b HCOPraHHMYCCKHUX BCHICCTB




13

Knaccudukanusa XuMuyeckux peakuuii mo pa3IMuyHbIM IpU3HaKaM (10 YHCILY U
COCTaBy YYacCTBYIOIIMX B PpEAKIMU BEIIECTB, MO TEIUIoBOMY 3(ddekry, 1o
M3MEHEHHUIO CTETeHEH OKHCICHHUS XMMHUYECKHX AJIEMEHTOB, MO0 OOpaTUMOCTH,
0 y4YacTUIO Karaju3aTropa). OK30- ¢  OHIOTEPMHUYECKHUE  PEaAKIHUH,

TepMoXUMHUYeCKue ypaBHEeHUS. [[OHSITHE O CKOPOCTH XMMHUYECKON peakiuu

14

[TonsiTue 00 0OpaTHMBIX W HEOOPATHUMBIX XUMHUYECKHX peakmusx. [loHsaTre o
TOMOTCHHBIX H T€TEPOreHHBIX peakiusaX. [IoHATHE 0 XHMHYECKOM PaBHOBECHH.
®dakTophl, BIUSIONME HA CKOPOCTh XHUMHYECKOW pPEaKIUU H IOJIO)KECHUE

XUMHUYECKOI'0O paBHOBECUA

15

OKHCIIUTENBHO-BOCCTAHOBUTEIIBHBIE peakuuu, JIEKTPOHHBIN OastaHc
OKHCIIUTEJIbHO-BOCCTAHOBUTENBbHON  peakuuu.  CocraBieHue  ypaBHEHUU
OKHCJIINTCIBbHO-BOCCTAHOBHUTCIbHBIX peaKuHﬁ C HCIIOJIB30BaAHHUECM MCTOJa

AJIEKTPOHHOTO OanaHca

1.6

Teopust 2NEKTPOIUTHUYECKON TUCCOLUALMU. DIEKTPOJIUTHI U HEIIEKTPOIUTHI.
Karuonsl, anHnonbl. MexaHu3M AUCCOLMALIMU BELIECTB C PA3JIUUYHBIMUA BUJIAMU
xuMHuueckoi cBsi3u. Crenenb auccounanvu. CHUIIbHBIE U CIa0ble SJIEKTPOJIUTHI.
Peaknmu monHOro oOMeHa. YCJIOBHUS MPOTEKAHHS PEaKIMii MOHHOTO OOMEHa,
MOJHBIE M COKpalll€éHHble HOHHBIE ypaBHEHMsI peakuuil. CBoICTBa KHCIOT,
OCHOBaHMH M CoOJIel B CBET€ NPEACTaBICHUNH 00 AIEKTPOJIUTHUECKOMN

Jucconuanuu. KauecTBeHHBIC pC€aKku Ha HOHBI. IlonsiTue o ruapoJjn3e coleit

1.7

XUMUYECKUNA DKCIEPUMEHT: O3HAKOMJIEHHE C MOJENAMHU KPUCTATIIMYECKUX
pemETOK HEOPraHWYECKHX BEIIECTB — METAJIOB M HeMeTauioB (rpadura u
anMasa), CIOXKHBIX BEIIECTB (XJIOpHAA HATpHs); UCCIEJOBAaHUE 3aBUCHMOCTHU
CKOPOCTH XHWMHMYECKOM peaKkIMu OT BO3ACHCTBUSA pa3IW4YHBIX (HaKTOpOB;
HCCIIEIOBAHUE  DJIEKTPOIIPOBOJHOCTH  PAcTBOPOB  BEIIECTB,  Ipoliecca
JUCCOLMALMU  KHUCJIOT, Mieiaoued M cojeil (BO3MOXKHO HCIOJIb30BaHHUE
BHI€OMATEpPUAJIOB); MPOBEJACHUE OIbITOB, WUIIOCTPUPYIOUIUX MPU3HAKHU
MIPOTEKaHUs peakluii HOHHOro oOMeHa (00pa3oBaHUE OCaJKa, BbIICICHUE Ia3a,

06p330BaHI/Ie BO,Z[BI); OIIBITOB, HWJIIOCTPUPYIOIIUX MNPUMCEPbI OKHCIHUTCIIBHO-

BOCCTAaHOBUTCJIBbHBIX peaKL[I/II\/'I (ropeHHe, PCAKIIMH Pa3JI0KCHUSA, COC,I[I/IHCHI/ISI);
PaCino3HaBaHUEC HCOPTAaHUYICCKHX BCIICCTB C IOMOIIBIO KAYCCTBCHHBIX peaKL{I/Iﬁ

Ha MOHBI; pCIICHHUC SKCIICPUMCHTAJIBHBIX 3a/1a4

Hemeramnsl u ux COCONHCHUA




2.1

OOmiass  xapakTepucTHKa ramoreHoB. (OCOOEHHOCTH CTPOSHHsSI AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U GU3NIECKUe CBOMCTBA IMPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHUYECKHE CBOMCTBA Ha TNpUMEpe XJjopa
(B3amMOJICICTBUE ¢ MeTaJIaMU, HEMeTaulaMH, IejodamMu). XJIOPOBOJOPOI.
ConsHast KUCI0Ta, XUMHUYECKUE CBOMCTBA, MOJTyUeHHE, TpuMeHeHue. JlelicTBue
XJIOpa U XJIOPOBOJIOPOJia HA OPraHU3M velloBeka. BakHeUIe XJI0pUuasl U ux

HaXO0XIEHUE B IPUPOJIE

2.2

O6mias xapakrtepuctuka 31eMeHTOB VIA-rpynmel. OCOOEHHOCTH CTpPOSHHUS
aTOMOB, XapaKTepHble cTeneHU okucieHus. CtpoeHue U Gu3ndeckue CBOHCTBa
IIPOCTBIX BEHIECTB — KHCIOPOJAa U Cepbl. AJUIOTPOIHbIE MOIU(UKALUU
KHCIIOpOJa U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOOOpOM, CTPOECHHUE,
¢busznueckue M xumudeckue cpoiicTBa. OKcCuIbl cepbl KaK IpeacTaBUTEIU
KHCIIOTHBIX OKcuAoB. CepHast KHCIIOTa, (GU3HUECKHEe M XUMHUYECKHE CBOHCTBA
(obmuMe Kak MmpeacTaBUTENs Kjacca KUCIOT M cnenuduueckue). XUMHUECKHE
peakIny, JeKalllue B OCHOBE IPOMBIIUIEHHOIO0 CIOCO0a MOJydYeHHUs CEepHOM
kucnorsl. IIpumenenue. Conu CEepHON KHUCIOTBI, Ka4YE€CTBEHHAs peaklus Ha
cynbdat-uoH. HaxoxxneHue cepsl U €€ coeUHEHUN B IpHpoje. XUMHUYECKOE
3arpsi3HEHUE OKPY’KAIOIIeH Cpeabl COeUHEHUSIMH Cepbl (KUCIOTHBIE IOXKIH,

3arpsi3HEHHE BO3/yXa M BOJOEMOB), CIIOCOOBI €ro MPeIoTBpPAIEeHHs

2.3

OO6mast xapakTepUCTUKa 53JeMEeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIE CTEIIEHU OKUCIECHUS. A30T, paCIPOCTPAHEHUE B IPUPOJE,
¢u3nueckre u xuMuueckue cpoiicrea. Kpyrosopot a3ora B npupoje. AMMHAK,
ero ¢uU3MYECKNe W XMMHUYECKHE CBOWCTBA, MOJydeHue u npumeHeHnue. Conu
aMMOHHS, WX (U3WYECKHEe W XUMHYECKHE CBOWCTBA, NPUMEHEHUE.
KauecTBenHast peakiius Ha MOHBI aMMOHHUs. A30THasg KUCIIOTa, €€ MOJIydeHHUeE,
(¢u3nueckue ¥ XHUMHYECKHE CBOICTBa (00OIIMe Kak NpeiCTaBUTENs Kiacca
KUCIOT M cneurduyeckue). Mcrnonb3oBaHue HUTPATOB U COJIEH aMMOHHS B
KaueCTBE MHHEPAIbHBIX YI0OpeHUN. XMMHUYECKOE 3arps3HEHUE OKpYKarolen
Cpebl COeTMHEHUSIMU a30Ta (KUCIOTHBIE AOK/IU, 3arpsi3HEHNE BO3/lyXa, TOYBBI

¥ BOJIOEMOB)

24

docdop, annorponusie Monudukanuu Gocdopa, puMUEcKne U XMMHUECKHE

cBoiictBa. Oxcun ¢ochopa(V) u docdhopHas xkuciora, ¢GUNUYECKUE U
XMMUYECKHE CBOMCTBA, moiyueHue. lcrmonp3oBanune (ochaToB B KayecTBe

MHHEPATbHBIX y100peHH




2.5

OO6mas xapaktepucTuka 3JeMeHTOB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTCPHBIC CTCIICHU OKHUCJICHUS. er’ICpOI{, AJIJIOTPOITHBIC
Moau(dUKAIIUKM, PACIPOCTPAaHEHUE B MpHPOJAE, (HU3NUYECKUEC U XUMHUUYECKHE
cBoiicTBa. Ancopouus. Kpyrosopot yriiepona B npupoae. OKCUIbI yriepoja,
ux (U3NYECKHEe M XMMHUYECKUE CBOMCTBA, NEWCTBHE HA >KUBbIE OPraHU3MBbI,
MHNOJIYYCHHUEC U IIPUMCHCHUC. DKOJIOTHYECKHUE HpO6JICMBI, CBA3aHHBIC C OKCHIAOM
yrinepona(IV); rumoresa rio0anbHOTO TOTEIUICHUS KIWMaTa; MapHUKOBBIN
adekr. VYrompHas KuciaoTa W €€ COMH, UX (PUIMICCKHE W XUMHYCCKHE
CBOMCTBa, MoNydyeHHe W mpuMmeHeHue. KauecTBeHHas peakuus Ha KapOoOHart-
noHsl. Vcnonb3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJICHHOCTH U

CEJIBbCKOM XO3SIMCTBE

2.6

HepBOHa‘laHBHBIC MMOHATHUSA 00 OpraHru4YCCKUuX BCHICCTBAX KaK O COCIMHCHUAX
yriepoaa (MeTaH, O9TaH, O9TWJICH, AaUCTUJICH, 3TAaHOJI, TJIMOCPHUH, YKCYyCHad
KI/ICJ'IOTa). NUx cocTtaB M XHMMHYECKOE CTpOCHHC. Tlonsitne 0 OMOJOTHMYECKH
BAXXHBIX BCHICCTBAX: JXHpaAX, 6€J'IKaX, yrjieBogax — MW HUX POJHU B KHU3HHU
YCJIOBCKaA. MaTepHanbﬂoe CANHCTBO OPraHU4YCCKUX U HCOPraHHUYCCKUX

COEIUHEHU

2.7

Kpemnuii, ero ¢usmueckue u XHMMHYECKHE CBOMCTBA, TOJy4YeHHE U
npumeHenne. CoenuHeHuss kpemHus B npupoge. OOmue mpexacraBieHus oo
okcuae kpemHusA(IV) n kpemuueBoi kuciaore. CUIMKAThI, UX UCIIOJIB30BAHUE B
OBITYy, MEAUIIMHE, IPOMBIIUIEHHOCTH. BakHeilne cTpouTenbHble MaTepUabl:
KepaMuKa, CTEKJIO, IIeMEeHT, OeToH, xene300eTroH. [IpoGiemsbr Ge3omacHOTO

HCIIOJIb30BAaHUA CTPOUTCIIbHBIX MATCpUAJIOB B HOBCCHHCBHOﬁ KHU3HU

2.8

XHUMHMYECKUN JKCHEPUMEHT: HM3y4YeHHE OOpa3lOB HEOPraHMYECKUX BEILECTB,
CBOMCTB COJITHOM KHCIJIOTHI; IIPOBEJCHUE KAYECTBEHHBIX PEaKUUW Ha XJIOPWJ-
MOHBI M HAONIOZCHUE MPU3HAKOB WX IPOTEKAHHUS; OMBITH, OTPAXKAIOIIHE
¢r3MYecKre U XMMHUUYECKHE CBOMCTBA rajJOr€HOB U MX COEIWHEHHH (BO3MOKHO
UCIOJIb30BAHUE BUJEOMATEPHANIOB); O3HAKOMIJIEHHE ¢ 0Opa3lamMu XJIOPHIOB
(raoreHu1oB); O3HAKOMJIEHME C oOpa3laMHu cepbl U €€ COEeIMHEHUSIMU
(BO3MOXHO UCHOJIB30BAaHHE BHUACOMATEPUANIOB); HAOJIIOJEHHE IIpolecca
oOyriuBaHusl caxapa HoJ AEHCTBUEM KOHLIEHTPUPOBAHHOW CEPHOM KHUCIIOTHI;

N3YUYCHUC XUMHNICCKUX CBOMCTB p336aBHCHHOfI CCpHOfI KHUCJIIOTHI, ITPOBCACHUC




KaueCTBEHHOM peaknuu Ha CyiabaT-uoH U HaOMI0JeHHe TNpHU3HaKa e¢
MPOTEKaHUs; O3HAaKOMJIEHUE ¢ (PU3UYECKUMH CBOMCTBaMU a30Ta, ¢pochopa u ux
COCMHEHUN (BO3MOXKHO UCIIOJb30BaHHE BHUJEOMATEpHUAIOB), 0Opa3LamMu
a30THBIX U (HochOPHBIX yAOOpEHUI; oNydeHne, cOOMpaHue, paclio3HaBaHHUE U
HU3YUYCHHUC CBOMCTB aMMHakKa; IIPOBCACHHUEC KadCCTBCHHBIX peaKuHﬁ Ha HOH
aMMOHMST u  (QocdaT-uOH U U3YyUYEHUE TMPU3HAKOB UX MPOTEKaHUA,
B3aMMO/ICIICTBUE KOHIIEHTPUPOBAHHONW a30THOM KHUCIOTHI C MeIbI0 (BO3MOKHO
HCIIOJIb30BAHUE BHUACOMATEpPUATIOB); HM3yYEHHE MOJAENIEH KpUCTAUIMYECKHUX
peméTok anmaza, rpadura, QyIepeHa; O3HaKOMJIEHHE C IPOIECCOM
azcopOIMy pacTBOPEHHBIX BEHIECTB AKTHBHPOBAHHBIM YIJIEM H YCTPOMCTBOM
MPOTHBOrasa; IMOJydyeHue, coOMpaHue, pacro3HaBaHHE W H3YUYCHHE CBOICTB
YIJIEKUCIIOTO Ta3a; NPOBEJICHHE KA4YeCTBEHHBIX peakIui Ha KapOoHAT- U
CWJIMKAT-UOHBl M U3YyYE€HHE IPU3HAKOB HUX IMPOTEKAHUSA; O3HAKOMJIEHHE C
HpOHyKHHCﬁ CIJIMKATHOH MPOMBINUJICHHOCTH,; PCHICHUEC SKCIICPUMCHTAIIbHBIX

3ajJa4 110 TEMC «BaxHeWIne HeMeTallIbl U UX COCAUHCHMUA

MeTanisl 1 ux COCANHCHUA

3.1

OO61mas xapakTepUCTUKAa XUMHYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM MX
nonoxenns B Ilepuonnueckoir cucreme xumuueckux diemeHtos [JI.M.
MenpeneeBa u ctpoeHus: aroMoB. CTpoeHue MeTaiuioB. MeTainyueckas CBsI3b U
METAUIMYECKAsl KPUCTAJUIMYECKass pelETKa. OJEKTPOXUMHYECKHM  psj

HaNpPsKEHUM METaJUIOB

3.2

duznueckue U XMMHUYECKHE CBOHWCTBA MeTaylIoB. OO0mIMe crioco0bl MOIydYeHUs
MetaiuioB. [loHATHE O KOPPO3UM METAINIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT
koppo3uu. CriaBsl (cTallb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

6BITy " IIPOMBIIJIICHHOCTHU

3.3

[IlemouHble MeTayUTBI: TOJOXKeHHWE B llepmogmdeckoil cucremMe XHUMHUYECKUX
anementoB [[.M. MenneneeBa; cTpoeHHEe UX aTOMOB; HaXO0XKJI€HUE B MPUPOJE.
du3nyecKue 1 XMMHYECKHe CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKCUIbI U
TUAPOKCUIBI HATpus M Kanus. [IpuMeHeHHe IIeNIOYHbIX METaJuIoB U HX

coeqnHEeHN N

3.4

Illenrouyno3eMenbHblE  METaJIbl MarHuii ©M  KaJIbIUM: IIOJIOKEHHE B
Ilepuoauueckoit cucteme xumudeckux 3neMeHToB J[.1. Menaeneena; cTpoeHue
HX aTOMOB; HaxoxJeHue B mpupoje. duznyeckre m XUMHYECKHE CBOMCTBA
MarHus ¥ Kainblus. BaxueWmme coeqWHEHHS Kaiublns (OKCHI, THAPOKCHI,

cosn). JKECTKOCTH BOJIBI M CTIOCOOBI €€ yCTpaHCHHS




3.5

AnroMmuHuii: nonoxeHnue B llepuoandyeckol cucTeMe XUMHUYECKUX 3JIEMEHTOB
J.W. MeHpeneeBa; CTpO€HUE aTOMa; HaXOXJAeHUE B npupoae. Pusnueckue u
XHMHWYECKUE CBOHCTBA alTFOMUHUS. AMGOTEpHBIE CBOWCTBA OKCHJIA U THAPOKCH/IA

AJITFOMUHUA

3.6

XKenezo: nonoxenue B Ilepuoaudeckoit cucreme xumudeckux aneMeHTon . 1.
MengeneeBa; CTpoeHHME aToMa; HaxoxJeHue B mpuponae. duszmyeckue u
XUMHUYECKHE CBOMCTBa »xene3a. Okcuapl, runpokcuasl u conu xeneza(ll) u

s)kenes3a(lll), ux coctas, cBOWCTBA U MTOTy4YEeHUE

3.7

XVUMHYECKUN DKCIIEPUMEHT: 03HAKOMJICHHE C 00pa3liaMy METAJJIOB U CILJIaBOB,
uxX (U3UYECKUMH CBOMCTBAMU; H3YUYCHHE pE3yJIbTaTOB KOPPO3UHM METAJLIOB
(BO3MOKHO WCIIOJIb30BaHHE BHJIEOMAaTEPHUAJIOB), ocoOeHHoCTeH
B3aUMOJICHCTBHSI OKCHMJA KajdblMsi © HaTpus C BOJAOH (BO3MOXKHO
HCIIOJIb30BAHUE BMJIEOMATEpPUAJIOB); HUCCIEIOBAaHUE CBOMCTB JKECTKOM BOJBI;
Ipoliecca TOpPEHHUsl Kejle3a B  KHUCJIOpoAe (BO3MOXKHO HCIIOJIb30BAaHME
BHIEOMATEPHUAJIOB); MPU3HAKOB MPOTEKAHMSI KAYECTBEHHBIX PEAKLHUI HAa MOHBI
(MarHus, kanplys, amtomMuHus, nuHka, skenesa(ll) m sxenesa(lll), menu(Il);
HaOII0JIeHNE U OMHUCAHUE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kanuss U KajgblUusd  (BO3MOXHO  HCIOJb30BAaHUE  BHJIEOMATEPHUAJIOB);
uccienoBanne aMQGOTEPHBIX CBOWCTB THAPOKCHIIA ATIOMHUHHUS W THUIPOKCHIA
[IMHKA; pEIICHNE YKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe « BakHeimme Metamisl u

X COCANHCHU A

XuMus ¥ OKpy’Karolas cpeaa

4.1

Hosble MaTepuanbsl U TexHosoruu. Bemecrsa u Marepualsl B MOBCEIHEBHOM
KU3HU 4YeI0BeKa. XUMHUs U 3110pOBbe. be3onacHoe MCnoib30BaHNE BELIECTB U
XUMUYECKUX peakuuii B ObiTy. [lepBas moMomis mpu XMMHUYECKUX OXKOTaxX M

OTPaBIICHUIX

4.2

OCHOBBI ~ JKOJIOTUYECKOH  TI'paMOTHOCTH.  XHMMHYECKOE€  3arps3HEHHE
okpyxatoiieit cpenst [1/IK. Posib XxuMumu B perieHMu 3K0I0TMUYECKUX MPOOIIeM.
[IpupoaHble HWCTOYHHMKU YTIEBOAOPOAOB (Yyroyib, MPUPOIHBIA ra3, HEQPTh),

OPOAYKTHI UX nepepa60TKH, X pOJib B 6I>ITy W IIPOMBIIINICHHOCTHU

4.3

XUMHYECCKUHN OKCIICPUMCEHT: U3YUCHHUC O6p3.3]_IOB MaTcpualioB (CTCKHO, CIIJIaBbI

MCTAJIJIOB, INOJIUMCPHBIC MaTepI/IaJ'IBI)




IPOBEPSIEMBIE HA OI'D 110 XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NMPOBEPSIEMOro
TpeOoOBaHUSA

IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOI
MPOrpaMMbl OCHOBHOI0 00miero odpasopanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

11

O TI03HaBa€MOCTH SIBICHMH NPUPOJbI, NOHUMaHHE OOBEKTHUBHOMU
3HAYMMOCTH OCHOB XMMMUYECKOH HayKH Kak 00JIaCTU COBPEMEHHOI'O
€CTECTBO3HAHMS, KOMIIOHEHTa OOHIeH KyJIbTypbl M NPAKTUYECKOU
JESATEIIbBHOCTU 4YEJIOBEKAa B YCIOBUSAX COBPEMEHHOTO OOILECTBa;

INOHMMAHUEC MECTa XUMUU CPEAU APYIruxX €CTCCTBCHHBIX HAYK

12

O HAYYHBIX MCTOJAX IMO3HAHHUS, B TOM YHUCJIC SKCIICPHUMCHTAJIbHBIX U
TCOPECTHUICCKUX MCTOAAaX HCCICHOBAHHA BCIICCTB W HU3YUYCHUA
XUMHYCCKHUX pCaKHHﬁ; YMCHUC HUCIIOJIB30BAaTh MOACIN JUIA

00BsACHEHUS CTPOCHHA aTOMOB U MOJICKYJI

1.3

0 chepax npodecCuoHaTbHOU EeATeIHbHOCTH, CBA3aHHBIX C XUMHEH U
COBPECMCHHBIMU TEXHOJOTUSAMHU, OCHOBAHHBIMHM Ha HOOCTHUIXCHUAX
XUMHYECKOW HAayKH, YTO IMO3BOJHUT OOYy4YalOIUMCS paccMaTpHUBATh
XHMHIO Kak cepy cBoeit Oyayieit mpopecCHOHaIbHOM JesITEIIBHOCTH
U clleaTh OCO3HAHHBIN BBIOOP XUMHUHU KaK NPOQUIBLHOTO MpeaMera

MIpH TIEpPEeX0/ie Ha YPOBEHB CPEeAHEr0 001Iero 00pa3oBaHus

Bnanenue cucreMod XHMHUYECKMX 3HAHUUM M YMEHHE IPUMEHSTH

CUCTEMY XUMHUYCCKUX 3HaHPII>’I, KOTOpas BKJIHOYACT:

2.1

BOKHEWIIINE XUMHUYECKUE TOHSITHUS: XHUMHUYECKUH OJJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE U CI0KHOE BEIIECTBO, OJTHOPOIHAS U
HEOJHOPOJHAsl CMECh, OTHOCHUTENIbHBIE aTOMHAasi W MOJEKYJspHas
MacChl, KOJIMYECTBO BEIECTBA, MOJb, MOJSpHAs Macca, MOJISIPHBIN
00BEM, OKCHI, KHUCIIOTa, OCHOBaHHWE, COJIb (CpEemHssI), XUMHUYECKas
peakuus, peakmuu COCIUHEHUS, PEAKIUU pa3IoKEeHHs, peaKIHu
3aMeIeHNs, peakiuu oOMeHa, TeTUIOBOW 3(@eKT peakiuu, SK30- U
SHAOTEPMHUUYECKHE PEAKIMH, PACTBOP, MAaccoBas JOJISI XUMHUYECKOTO
dJIEeMEHTa B COSAMHEHUHU, MacCOBasl JIOJISL U MPOIEHTHAS KOHIIEHTPALIHS

BC€UICCTBA B paCTBOPE, SAAPO aTOMa, BHCKTpOHHLIﬁ cloi aToMa, aTOMHasd




opOuTanp, paguyc aroma, BAJICHTHOCTb, CTENEHb OKHCICHUS,
XMMHUYECKas! CBSI3b, JIEKTPOOTPULIATEIbHOCT, NOJISIPHASL U HENOJISIpHAs
KOBAJICHTHasi  CBSI3b, HOHHAs CBs3b, METAJUIMYECKas  CBs3b,
KpHUCTaJUIM4eckass peméTka (aToMHas, HOHHAs, MeTaJJInyecKas,
MOJIEKYJIIpHasi), MOH, KaTHOH, aHUOH, DJEKTPOJIUT U HEIIEKTPOIUT,
ANEKTPOJIUTHYECKAs JAHCCOIMAlMs, peaklud HOHHOro oOMeHa,
OKHMCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKIUMU,  OKUCIUTENb U
BOCCTAaHOBUTEINIb, OKHCIEHHME U BOCCTAaHOBJIEHHE, DIIEKTPOJIM3,
XUMHUYECKOE paBHOBECHE, OOpaTHMble M HeoOpaTUMBbIE pEaKIHH,
CKOpPOCTh XHMHYECKOW peaknuu, Karanuzatop, IIJIK, xopposus

MCTaJIJIOB, CILJIaBbl

2.2

OCHOBOIIOJIAralolMe 3aKOHbl XUMUHU: 3aKOH COXPaHEHUs MaccChl,
nepuoanueckuid 3akoH J(.M. MenneneeBa, 3aKOH ITOCTOSIHCTBA

cocraBa, 3aKOH ABOraJipo

2.3

TCOpUHU XHUMUU: ATOMHO-MOJICKYJISIpHAA TSOpH, TCOpUs

3J'IeKTp0J'IHTH‘-I€0K0ﬁ Jucconuanuu

BJ'IaI[eHI/IC OCHOBaMH XHMHUYECKOU rpaMOTHOCTH, BKHIO‘{aIOHle/'IZ

3.1

YMEHHE TMPaBWIBHO HCIONH30BaTh M3YUCHHBIE BEIIECTBA W MaTEpUAIbI
(B TOM 4Hclie MUHEpalbHbIE YNOOpPEHHUs, METajjbl M CIUIABHI,
MNPOAYKTHI NEPEepadOTKU MPUPOIHBIX HCTOUYHHUKOB YIJIEBOJOPOJIOB
(yrmsi, mpupogHOTO rasa, HeTH) B OBITY, CEIHCKOM XO3HCTBE, Ha
MPOMU3BOJICTBE U MOHMMAaHHE 3HAYEHUS >KUPOB, OCIIKOB, YIJIEBOJIOB
JUISL OpraHu3Ma 4eJIoBeKa; yMEHUE IPOTHO3UPOBATH BIMSHHUE BEIIECTB

U XUMHUUYCCKUX IMPOHCCCOB Ha OpraHuU3M UYCJIOBCKA U OKPYKAIOUIYIO

MPpUPOAHYIO CpEaY

3.2

YMCHUC HUHTCIPUPOBATH XHUMHUYCCKUC 3HAHHA CO 3HAHUAMH APYTUX

y4eOHBIX TPEeIMETOB

3.3

HaJU4He OMbITa pabOThl C Pa3IUYHBIMM UCTOYHMKAMU HH(POpPMALIUU
[0 XMMUM (HAy4YHass U HAay4dHO-IIONYyJISIpHAs JINTEPATypa, CIOBAPH,

CIIPaBOYHUKH, HHTEPHET-PECYPCHI)

3.4

yMeHHe OOBEKTHBHO OIIEHMBAaTh WH(POPMAIIUIO O BEIIECTBAX, WX
IIPEBpAlICHUsAX M  MPAKTUYECKOM  IPUMEHEHMHM W  yMEHHue

HUCMOJIb30BaTh €€ JJIs peuICHUA yqe6H0-H03HaBaT€HBHBIX 3aJga4

Bnagenne ocHOBaMH ITOHSITHUMHOIO arrmapara M CHMBOJIMYCCKOI'O

SA3bIKa XUMHUHU AJI1 COCTaBJICHUSA cbopMyn HCOPraHMYC€CKHUX BEILICCTB,




YPaBHEHUM  XUMHYECKHUX  PEAKIUHA; OCHOBAMHM  XHWMHWYECKOU

HomeHkiarypsl (IUPAC u TpuBHanbHO#)

YMenue oOBACHATH CBI3b MOJIOKEHUS 3iieMeHTa B [lepmomuueckoit

CUCTEME C UYHCIOBBIMH XapaKTCPpUCTUKaAMHU CTPOCHUSA AaTOMOB

5 XUMUYECKHX DJJEMEHTOB (COCTaB W 3apsAn snapa, oOIiee YHCIo
BJIEKTPOHOB), pacIpe/ielieHHeM DJIEKTPOHOB IO DHEPTreTHYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPUOIOB, KaTUS U KATbITHS
[IpeacraBienre 0  MEPUOAUYECKONW  3aBUCUMOCTHM  CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB (paJnyCc aToma, 3JIEKTPOOTPHUIATEIbHOCTH),

6 MPOCTBIX W CIIOKHBIX BEHIECTB OT TIOJOKEHUS JJIEMEHTOB B
Ilepuoanueckoit cucreme (B MajblX HEepUOJAX U  IVIABHBIX
MOATPYIINAx) W 3JIEKTPOHHOTO CTPOCHHUS aToMa

7 VYMeHune kiaccupuuupoBaTh:

7.1 XHMHYECKHE DJICMEHTHI

7.2 HEOPraHWYEeCKHUE BEIIeCTBa

7.3 XUMUYECKHE PEeaKluu

8 YMeHue onpeaensiTh:

81 BJIEHTHOCTh M CTEMEHb OKHUCICHUSI XUMHUYECKHUX DIIEMEHTOB, 3apsij

' FIOHa

8.9 BUJ] XUMHYECKOW CBSI3M W THI KPUCTALIMYECKOW CTPYKTYphI B

' COCJTMHEHUSX

8.3 XapakTep Cpeibl B BOJHBIX pacTBOPaXx BEIeCTB (KUCIOT, OCHOBaHUH)

8.4 OKHUCIIUTEb U BOCCTAHOBUTEH

9 YMeHne xapaktepu3oBaTh (GU3NYECKUE W XUMHYECKHE CBOMCTBA:
MPOCTBIX BEIIECTB (KUCIOPOJ, O30H, BOJIOPOA, TpaduT, amMas,

9.1 KpeMHUH, a3zor, (ocdop, cepa, Xjop, HATpPUW, Kalui, MarHui,
KaJIBIIMM, aTFOMUHUH, KEIe30)
CIOXKHBIX BENIECTB, B TOM YHCIIE WX BOJHBIX pacTBOpOB (Boja,
aMMHaK, XJOPOBOJIOPOJl, CEPOBOJOPOJI, OKCHUIBI U THAPOKCHUJIBI

90 metaiioB [-IIA rpymm, amromuaus, meau (II), muaka, xeneza (I u

IIT), oxcunpr yrnepona (I u IV), kxpemuaus (IV), azora u ¢pocdopa (111
u V), cepet (IV u VI), cepHucras, cepHas, a30THUCTas, a30THas,

dbochopnas, yroipHas, KpeMHHEBAsI KUCIIOTA M UX COJIN)




9.3

MPOTHO3UPOBATh M XapaKTEpU30BaThb  CBOICTBAa  BEIIECTB B

3aBUCUMOCTH OT HMX COCTaBa UM CTPOCHHA, NIPHUMCHCHHC BCUICCTB B
3aBUCHUMOCTH OT UX CBOﬁCTB, BO3MOXXHOCTbB ITPOTCKAHUA XUMHUYCCKUX

MIPEBPALLEHUI B PA3JIUYHBIX YCIOBUIX

YMeHue cocTaBiATh MOJIEKYJISIpPHBIE U HOHHBIE YpaBHEHHUS PEaKLIUi, B

10
TOM YHCIIE:
10.1 peakuii MOHHOTO OOMEHa
10.2 OKHUCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIHIA
103 WUTIOCTPUPYIOIINX ~XMMHYECKHE CBOWMCTBA M3YyYEHHBIX KJIACCOB
- (Tpymim) HEOPraHUYECKUX BEIIECTB
10.4 MOJATBEPKJAIONINX T'€HETUYECKYI0 B3aUMOCBSI3b MEXIy HUMH
11 YMeHue BbIYHUCTATH (IPOBOAUTH PACUETHI):
111 OTHOCUTENIPHYIO MOJIEKYJIIPHYI0O U MOJISIPHYIO MAacChl BEIIECTB,
- MacCOBYIO OO0 XUMUYECKOTO 2JIEMEHTa B COCIMHEHNHN
11.2 MAacCOBYIO JIOJIIO BELIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM Ta30B
114 M0 ypaBHEHUSM XHUMHUUYECKHUX PEaKIUA M HAXOIUTh KOJIHMYECTBO
' BEIIECTBA, 00bEM M MacCy peareHTOB WJIW MPOTYKTOB PEaKIINH
12 Bnanenve (3HaHME OCHOB):
OCHOBHBIMM  METOJIaMW  HAay4dyHOro TIO3HaHUs  (HaAOJIOJEHHE,
121 M3MEpEeHHe, SKCIIEPUMEHT, MOJCITUPOBAHNE) PU N3yUYECHUH BEIIECTB U
' XUMHYECKUX SBIICHUH; yMeHHE chOpMyIHpoBaTh MpodieMy u
MIPEUIOKUTh MYy TH €€ PeIIeHUs
122 0e3omacHOil pabOThl C XMMHYECKHMMHU BEUIECTBAMH, XHUMHUYECKOH
' MOCYy 101 1 TabopaTopHBIM 000PyIOBAaHHEM
MpaBWIaMU OE30ITaCHOTO 0OpAaIIeHUs C BEIIECTBAMHM, HCTIOJIH3YEMbIMHU
B TIOBCETHEBHOM >KM3HH, TPABWJIAMH TOBEACHUS B IEJISIX COSPEKEHUS
0 300POBBSl U OKPYXAIOWIEW NPUPOTHOM Cpenbl; MOHMMAaHHWE Bpena
' (omacHOCTH) BO3JIEWCTBUS HA JKUBBIE OPTaHU3MBI ONPENeIEHHBIX
BEIIIECTB, CIIOCOOOB YMEHBIIEHUS U MPEAOTBPAIICHUS HX BPEIHOIO
BO3IEHCTBUSA
13 Hanuumne mpakTHUecKuX HABBIKOB IJIAHWPOBAHUS U OCYIIECTBIICHUS

CICAYIOINX XUMHUUYCCKUX SKCIICPUMCHTOB:




13.1

HU3YUYCHHC U OIMHUCAHUC (I)I/ISI/I‘ICCKI/IX CBOMCTB BCIICCTB, O3HAKOMJICHUC

C (1)H3PI‘I€CKPIMPI u XUMHYCCKUMHU SIBJICHUSAMMU, OIIBITHI,

WUTIOCTPUPYIOIME NPU3HAKU MPOTEKaHUsI XUMUYECKUX PEAKLUN

13.2

U3y4eHHe CIIOCO0O0B pa3deieHust cMecei

13.3

MIOJIy4YEHHUE KHUCJIOpOJAa M M3y4YeHUE €ro CBOMCTB; IIOJIydeHUE
BOJIOpOJa U U3y4YEHUE €ro CBOMCTB; MOJIyYEHHUE YIJIEKHCIIOro rasa u

HU3YUYCHUC €TO CBOﬁCTB; IMMOJIYYCHUC aMMHaKa U U3YUYCHHUC €TO0 CBOICTB
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NPUTOTOBIICHUE PACTBOPOB C ONPEAECIEHHOM MAacCOBOM  Jonen

pPacTBOPEHHOIO BEILIECTBA

13.5

MIPUMEHEHHE HWHJUKaTOpPOB (Jrakmyca, METUIIOPAHXKA u
deHondTanenna) A ompeneNeHUs XapakTepa Cpeabl B pacTBOpax

KHCJIOT U Luenoqeﬁ

13.6

HCClIeJOBaHWE U OINUCAaHUE CBOWCTB HEOPraHUYECKUX BEILECTB
pa3IUYHBIX KJIACCOB; NU3yYECHHUE B3aUMOJEHUCTBUS KUCIOT C METaJlIIaMH,
OKCHUJIAMH  METAJUIOB, pPacTBOPUMBIMM W HEPACTBOPUMBIMHU
OCHOBaHMSIMH, COJISIMM; IIOJIyYEHHUE HEPACTBOPUMBIX OCHOBAHMI;
BBITECHEHHE OJHOTO MeTajula JpPYTMM M3 pacTBOpa COJIH;
uccienoBanue aM@OTEPHBIX CBOWCTB THUIPOKCHIIOB ATIOMHUHHUS H

HAHKA

13.7

PEHICHUEC SKCIICPUMCHTAJIbHBIX 3a/la4d 10 TEMaM: «OCHOBHBIE KJIACCHI
HCOPraHn4CCKUX COCHHHGHHﬁ)); ((9J'ICKTpOJ'II/ITI/ILI€CK3_$[
JUcconuranusa, «BaxHeWine HeMeTalabl W HX COCIUHCHUA»,

«Baxuei1me MeTaIbl U UX COCAUHCHMU A

13.8

XAMHYECKHE  DKCIIEPUMEHTHI, WUTIOCTPUPYIONIME  MPU3HAKHU
MPOTEKaHUs peaklMii MOHHOTrO OOMEHa; KaueCTBEHHbIE pEaKUUH Ha
MPUCYTCTBYIOIIME B BOJHBIX PacTBOpax HOHBI: XJIOpHUA-, OpOMHI-,
nomuna-, cyinbdar-, ¢ocdar-, kapOoHaT-, CHIMKAT-aHUOHBI,
TUJPOKCHI-UOHBI, KATUOHBI aMMOHMS, MarHusl, KajablHs, aJIFOMUHMS,

xenesa (2+) ukenesa (3+), meau (2+), HuHKa

14

YMmenne:
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OpeaACTaBIATb PE3YJIbTAaTbhl OKCIICPUMCHTA B (I)OpMe BBIBO/JIOB,
JOKa3aTcJIbCTB, l"pa(bI/IKOB n Ta6J'II/II_[ U BBIABJISATH OMIIMPUYCCKUC

3aKOHOMCPHOCTH
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YCTaHaBJIMBATh CBA3SU MCXKAY PCAJIbHO Ha6J'IIO)IaeMI>IMI/I XUMHUYCCKUMU
SAIBJICHUAMUA W IIPOLECCaMM, ITPOUCXOOAIIIMMHU B MaKpPO- U MUKPOMHUPE,

OOBSCHATH MPUIUHBI MHOTOOOpAa3Hs BEIISCTB




INEPEYEHDB 3JIEMEHTOB COAEP/KAHUSA, ITIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNH

Kon IIpoBepsieMblil 31eMeHT COAEPKAHUS
1 [lepBoHavanbHbIE XUMUYECKHUE TOHITHS
11 Uucreie BemecTBa U cMecr. CiocoObl pa3ielieHrs cMecen
19 AToMBI U MONEKyNbl. XUMHYECKHE OJJeMeHThl. CHUMBOJBI XUMHUYECKUX
' anemMeHTOB. [IpocThie U CIOXKHBIE BELIECTBA.
13 Xumuueckas ¢opmyiia. BaleHTHOCTh aTOMOB XUMUYECKUX JIeMEHTOB. CTEIeHb
' OKHCJICHUS
3akOH TIOCTOSIHCTBa cocTaBa BemiecTB. OTHOcCHTENbHAas aTOMHas Macca.
14 OtHocuTenbHast MOJIEKYJIsIpHas Macca. MaccoBas 1071 XUMHYECKOTO 3JIEeMeHTa
B COEJIMHEHUH
15 KomuuectBo BemecTBa. Mosb. Monsipaas macca. MomsipHblii 00bEM Tra3oB.
' B3anmocBs3bp KonM4UecTBa, MacChl U YUCIa CTPYKTYPHBIX €AMHHI] BEIIeCTBa
16 duznveckue U XUMHUYECKHUE SIBICHUSA. XMMHUUYECKas peakuusi u €€ NMpU3HaKH.
' 3aKOH COXpaHEHMsI MAcChl BELIECTB. XUMHUUYECKHUE ypaBHEHUs
5 Ilepuonnueckuit 3axkoH u Ilepuoamyeckas cucreMa XUMHUYECKHX DJIEMEHTOB
J.1. Menneneera. CTpoeHrue aToMOB
Ilepnoauueckuii 3akoH. [lepuonnueckas cucreMa xumudeckux snemenTos . U.
2.1 Menneneesa. [lepuonas! u rpynnbsl. @U3M4ECKUN CMBICIT MTOPSAIKOBOIO HOMEpA,
HOMEPOB MEPHOAa U TPYIIhI dJIEMEHTA
Ctpoenne atromoB. CocTraB atroMHBIX sjaep. M3oTomnbl. DnekTpoHbl. CTpoeHUE
2.2 JNIEKTPOHHBIX ~ 00omouek  aroMoB  mepBbIX 20 XUMHYECKHX  3JIEMEHTOB
Ilepuonuueckoit cucremsl J[.M. Menneneena
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XMMUUYECKUX DJIEMEHTOB MEPBBIX TPEX
MepuoA0B, Kalus, Kaiublus (paguyca aTOMOB, DBJICKTPOOTPUIIATEIHHOCTH,
2.3 METaJUTMUYECKMX W HEeMETANIMYECKUX CBOWCTB) W WX COCAWHCHUHA B
COOTBETCTBUHU C TMOJOXKEHHEM »3JeMeHTOB B Ilepuoaumueckoil cucreme u
CTPOEHUEM UX aTOMOB
3 CrtpoeHue BemiecTBa
a1 Xumudeckass cBs3b. KoBaneHTHass (TOsipHasT ©W  HEMOJISIpHAs)  CBSA3b.

SHGKTPOOTPI/IL[aTCHBHOCTB XUMHYCCKUX 3JICMCHTOB. Honnas CBA3b.




Merannuueckast CBS3b

3.2

Tunbel KpHUCTAIMYSCKUX PEmIETOK (aTOMHAs, WOHHAsA, MeETaJUTM4ecKas),
3aBACUMOCTH CBOWCTB BEIIECTBA OT THMNA KPHUCTALINYECKONW PEIIETKU W BUIA

XAMHAUECKOU CBSI3H

Baxueiimme mnpeAcTaBUTENNM HEOPraHWYECKUX BemecTB. Hemertamnsl u ux

COCOUHCHMUA. MeTanisl U UX COCOIHMHCHUA

4.1

Knaccupukanus u HOMEHKIATypa HEOPTraHUYECKUX COCAMHCHHI: OKCHIOB
(coneoOpa3zyromnue: OCHOBHBIE, KHUCJIOTHBIE, aM(OoTepHBIC) u
HecoJieoOpa3yronye; OCHOBaHWUN (WIETOYM W HEPACTBOPUMBIC OCHOBAHU);
KHCIOT (KUCIIOPOACOJEpKANIMe © OCCKUCIOPOIHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIeH (CpeHUX W KHUCIBIX)

4.2

dusnyeckue U XHMHYCCKHEC CBOICTBa IPOCTBIX BCIICCTB-HEMCTAJIJIOB!

BOJIOpOJIa, XJIOpa, KUCIOpOaa, Cephl, a3oTa, docdopa, yriepona, KpeMHHS

4.3

dusnueckne 1 XUMHUYECKUE CBOMCTBA MNPOCTBIX BCHICCTB-MCTAJUIOB: JIMTHA,
HaTpus, Kajusd, Marovid W KaJdblvs, aJIJIOMUHUSA, KCIIC3a. 3J’[CKTpOXHMPI‘ICCKHI71

paa HaHpH)I(eHI/Iﬁ MCTAJJIOB

4.4

dusnueckue 1 XUMHUUYSCKHUE CBOMCTBA BOAOPOAHBIX CO€I[I/IH€HI/H>'I HECMCTAJJIOB:

XJIopoBOaAOpOaAa, CEpOBOAOPOaAd, aMMHUAKaA

4.5

dusnyeckue ¥ XMMHYECKHE CBOMCTBAa OKCHIOB HemetaioB: cepol (1V, VI),
aszora(ll, IV, V), docdhopa(lll, V), yrnepona(ll, IV), kpemuusi(IV). [Tonyuenue

OKCHJOB HEMCTAJIJIOB

4.6

Xumunueckue cBoiictBa okcuaoB: metaiioB |A—IIA rpynn, nunka, meau(Il) u

xenesa(Il, 11). TTonydyeHne OKCHIOB METAIIOB

4.7

XuMHYecKre CBONCTBA OCHOBaHHWH M aM(OTEPHBIX THIPOKCUIOB (Ha TIpUMEpe
TUAPOKCUIOB QIFOMWUHHUS, JKele3a, IuHKa). [lomydeHme ocHOBaHWA ©

aM(OTEpPHBIX THUIPOKCHUIOB

4.8

OO0ue XMMHUYECKHE CBOMCTBA KHUCIOT: XJIOPOBOJOPOJHOM, CEpOBOIOPOAHOIMA,
CEepHHUCTOM, CEepHOU, a30THOU, (hocopHOU, KpeMHHEBOU, yrojbHOU. OcoObIe
XAMUYECKHE CBOWCTBA KOHLEHTPUPOBAaHHOM CEPHOM M Aa30THOM KHCIIOT.

HonyquI/Ie KHUCJIOT

4.9

OO6mue xuMuueckrue cBoicTBa cpeanux coieil. [lomydenue coneit

4.10

[TomydeHnne, coOuWpaHue, pacro3HaBaHHE BOJOPOAA, KHCIOpPOJaa, aMMHaKa,

YIJICKUCIIOTO r'a3a B na60paT0p1/H/1
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[Tonydyenne aMmmuaka, CEpHON M a30THOM KHCIIOT B MPOMBIIIIIEHHOCTH. OO0mne




CITIOCOOBI IMOJIYUCHHA MCTAJIJIOB

4.12

I'eneTnueckas cBSI3b MCXKAY KJIaCCaMU HCOPraHUYCCKHUX COCI[I/IHCHI/Iﬁ

XUMUYECKUE PEAKLINN

5.1

Knaccudukamms xuMru4eckux peakuuii o pa3auyHbIM MIPU3HAKAM: 110 YHUCITY U
COCTaBy YYacTBYIOIIMX B pEaKIHH BEHIECTB, MO TEIIOBOMY 3((eKTy, o

W3MEHEHHIO CTCICHEH OKHCICHUS XUMUYECKHUX DJIIEMEHTOB

5.2

TermmoBoii 3PpHeKT XUMHIECKON pPeaKIINH, TS PMOXUMUYECKUE YPaBHEHUS. DK30-

U DHJIOTEPMUYECKHE PEaKUUU. TepMOXUMUYECKHE ypaBHEHHS

5.3

OKHUCIATEIILHOBOCCTAHOBHUTEIILHEIC PCaKI1H. OKHUCIUTEIN U BOCCTAHOBHUTEIIM.
HpOI_ICCCbI OKHUCJICHHUA n BOCCTAHOBJICHUAI. QHQKTpOHHLIP’I OaaHc

OKMCJIINTEIbHOBOCCTAHOBUTEIBHOMU peaKkunuun

5.4

TGOPI/I}I BHCKTPOHHTHHCCKOﬁ JUCCOMalH. KaTI/IOHBI, AHHUOHBI. 9J'I€KTpOJ'II/ITI:I n

HEOJICKTPOJIUTHI. CurnbHBIE U clIa0bIe QJICKTPOJIUTHI. CreneHb JUCCOMaIlH

5.5

Peakunu monHoro obmeHa. YcioBHs MPOTEKaHUS peakIMii MOHHOTO OOMEHa,

IIOJIHBIC U COKpaH_IéHHLIG HWOHHBIC YpaBHCHUA pCaKLII/Iﬁ

XuMus ¥ OKpy’Karolas cpena

6.1

BemecrBa um marepuansl B IOBCEJHEBHOM »XU3HU 4eloBeka. be3omacHoe
HCIIOJIb30BAaHME BEIIECTB M XMMHUYECKHX pPeakuuil B J1a0OpaTopuu U OBITY.

HepBaﬂ IOMOIIb P XUMHUYCCKHUX OKOrax U OTPaBJICHUAX

6.2

XUMHUYECKOEe 3arpsA3HEHHE OKpyKarolled cpeabl (KUCIOTHBIE — JOXKIH,
3arpsi3HEHUE TOYBBI, BO3JyXa W BOJOEMOB), CIOCOOBI €ro MNpeaoTBPAIICHHS
[Ipenenbnas nomyctumas koHueHTpauus BewectB (I1K). Pons xumunm B
pElIeHNH DKOJIOTUYECKUX mpobieM. YcwieHue mapHUKOBOTO 3ddexra,

paspylieHHe 030HOBOTO CIIOS

6.3

[Ipumenenue cepsl, a3ota, gocdopa, yriepoaa, KpEMHHUSI U UX COCIUHEHUU B
OBITY, MEIMIIMHE, NPOMBIIUIEHHOCTH M CEJIbCKOM Xo3diicTBe. [IpumeHenue
METAJJIOB M CIUIaBOB (CTallb, 4YYryH, JIOPaJIOMUHHH, OpoH3a) B OBbITY U
MPOMBIIUIEHHOCTH UX coeuHeHuM. [loHsiTHEe 0 KOPPO3UH METANIIIOB, OCHOBHBIE

CHoCOOBI 3alllUThI UX OT KOPPO3UHU

6.4

[IpuponHbie MCTOYHUKHK YIJIEBOAOPOJOB (Yrosib, HPUPOAHBIA Tra3, HEPTb),

MPOAYKTHI UX MIepepaboTKu (O€H3UH), UX POJIb B OBITY U IPOMBIILIEHHOCTH




HepBOHa'-IaJIBHBIe MOHATHS 00 OpPraHNu4C€CKuUX BCHICCTBAX KaK O COCIUHCHUAX

6.5 yriepojaa (MeTaH, 3TaH, 3THUJICH, alleTUJICH, 3TaHOJI, TIIMIICPUH, YKCYyCHasl KHCIIOTA).
IToustue o 6I/IOJIOFI/ILICCKI/I BaX>XHBIX BCIICCTBAX: )KUPAX, 6em<ax, YIJI€BOoJAax — U UxX
POJIH B )KU3HU YeNIOBEKa
7 Pacuérsr:
7.1 o GopMmyiaM XHMHYECKUX COCIMHEHHIMA
7.2 Macchl (MacCOBOM) JI0JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XUMHUYECKUM YpPaBHEHHSIM




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

» XuMmus: 8-# kiacc: 6a30BbIi YPOBEHb: YUCOHUK; S-€¢ U3aHNUE,
nepepabdoTtanHoe, 8 kiacc/ ['abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A.
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

» Xumus, 9 knacc/ I'abpuensu O.C., OctpoymoB U.I'., Cnankos C.A.

AxknmonepHoe obuiectBo «M3narensctBo «lIpocBenienne»

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30Bblii-ypOBEHb.-
Peamuzanus-tpedoBannit-OI'OC-0cHOBHOT0-00111€r0-00pa30BaHMsl. -

Meroaunueckoe-rocodue-ais-yautens.pdf

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
HMHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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