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Pabo4yas nporpamma
10 MPEAMETY «XUMMUSI»

YpoBeHb: OCHOBHOE 0011Iee 00pa3oBaHUe



Pabouas mporpamMma no XMMHUHU Ha YPOBHE OCHOBHOTO 00I1I€T0 00pa3oBaHUS
cocTaBliecHa Ha oOcHoBe TpeOoBaHMI K pe3ylbTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTABIECHHBIX
B ®denepaJlbHOM TOCYJapCTBEHHOM OOpa30BaTEIbHOM CTaHAAPTE OCHOBHOIO
obmero obpazoBanus (Ilpuxaz Munnpocsemnienus Poccun ot 31.05.2021 1. Ne
287, 3apeructpupoBaH MunuctepctBoM toctunuu Pocculickoit ®enepanuu
05.07.2021 r., per. Homep — 64101) (nanee — ®T'OC OOO0), a Takxe denepaabHON
paboueil mporpamMbl Bocriutanus, yueonoro mwiana MOY «Eporounckas COILL», ¢
yuétom KoHuenuuu npenojgaBaHus XUMUU B Poccuiickori ®Denepauuu
(yrBepxaéHHOM pacnopsbkeHreMm IIpaButensctBa Poccuiickoit @enepauuu ot 9
ampesst 2016 r. Ne 637-p).

COIAEPKXAHUE OBYUYEHUASA

8 KJIACC

IlepBoHayaibHbIe XMMUYECKHE IOHATHS

[IpenmeTr xumuu. Posib XUMHM B KWU3HU 4Y€JOBEKa. XUMHUS B CUCTEME HayK.
Tena u BemecTBa. PU3MYECKHUE CBOWCTBA BEIIECTB. ArpPEraTHOE€ COCTOSHHUE
BemiecTB. IloHdTHEe O MeTOHaxX MO3HAHUS B XUMHUH. UHCTBIE BEIIECTBA U CMECH.
Crnioco0sI pa3jesneHus cMecen.

ATOMBI W MOJIEKYJIbI. XHUMHUYECKHE JJIeMEHThl. CHMBOJBI XUMHUYECKHX
a1eMeHTOB. [IpocThie U ClIoKHBIE BELIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas ¢opmysa. BaleHTHOCTP aTOMOB XHMHUYECKHUX DJIEMEHTOB.
3aKOH TIIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCHTENBHAs aTOMHas Macca.
OtHocuTenbHAsT MOJIEKYJIsSIpHas Macca. MaccoBasi 1011 XMMHUYECKOTO 3JIEMEHTa B
COCJIMHECHHU.

KonmnuectBo BemecTtBa. Mosb. MossipHas macca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BemecTBa. Pacuérel mo ¢opmynam
XUMHYECKHUX COCOUHCHUIA.

DOU3NYECKUE U XUMHUYECKUE SIBIICHUS. XUMHAYECKasi peakius U €€ MPU3HAKHU.
3aK0H COXpaHCHHS MacChl BemecTB. XUMHUUYeckue ypaBHeHUs. Kmaccudmukamms
XUMHUYECKUX peaKIui (COeAUHEHUS, Pa3IOKCHHS, 3aMEIICHUs, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOH IOCYJOH, MpaBUiIaMu PabOTH B J1a00paTOpPUU H
npuéMaMu oOpaIieHus ¢ JIabopaTOPHBIM O00OPYI0BAaHUEM, U3yUEHHUE M OIHCAHHE
GU3MYECKUX CBOMCTB O0Opa3lOB HEOPTAaHUYECKUX BEIISCTB, HAOJIOICHHE
¢bu3uvecknx (TUIaBJIEHWE BOCKA, TasHUE JIbJa, pacTUpPaHUE caxapa B CTYIIKE,
KUIICHUE W KOHJEHCAIMsS BOJbI) U XUMHUYECKUX (FOpEHHE CBEYU, MPOKAJIHWBAHUE
MEJIHOW TIPOBOJIOKH, B3aUMOJICUCTBUE MeEJa C KUCIOTOM) ABICHUM, HAOII0ACHUE U
OTNMCaHUE TMPU3HAKOB MPOTEKAHUS XUMHUYECKMX peakiui (pas3iokeHue caxapa,



B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapuisi, pa3ioKeHHE TUIPOKCU]IA
meau (I1) mpu HarpeBaHuM, B3aMMOACHCTBHE Jkejie3a ¢ pactBopoM conu meau (11),
M3YUYEHUE CIOCOOOB pa3/CNICHHUs] CMECEil: ¢ MOMOIIbI0 MarHuTa, (puIbTpoBaHHUE,
BBITIAPUBAHUE, JUCTUIUISIIUSA, XpoMaTorpadusi, MpoBEeHNE OYUCTKH MOBApEHHOMN
coiii, HaOJIOJEHUE W  ONHWCAaHUE  Pe3yJbTaTOB  MPOBEJACHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHMS MAacChl, CO3JaHHE MOJIEJIE MOJEKYJ
(1apocTep KHEBBIX).

Baxueiiiue npeacTaBuTe M HEOPraHM4eCKMX BelecTB

Bo3nyx — cMech razos. CoctaB Bo3ayxa. Kucinopon — 3jemMeHT U mpocToe
BelmecTBo. HaxokneHue kuciaopoja B Tpupojae, (GU3MYECKHe M XUMUUYECKUe
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kuciopoma. CrocoObl
MOJIYYEHUsI KHUCIOpoJia B JabopaTopuu U MPOMBIIUICHHOCTH. KpyroBopoT
KuciiopoJia B mpupoze. O30H — ajuioTpornHas MoAU(PUKAIUS KUCIOPOa.

TennoBoit 3P (HEeKT XUMUYECKOW peakIuu, TEPMOXUMUUYECKUE YpaBHEHUS,
9K30- W DHJAOTEPMHUYECKUE peakuuu. TOIIMBO: yrojib M METaH. 3arpsi3HEHUE
BO3JlyXa, YCUJIEHUE MMAPHUKOBOTO 3 eKTa, pa3pylieHne 030HOBOTO CJIOS.

Bonopon — n»neMeHT u mpocToe BemlecTBO. HaxoxkaeHue Bojaopoaa B
npupojse, GU3MYECKHe ¢ XUMHUYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
nosryyeHusi. Kuciaortsl u conu.

MounsipHblii 00BEM Ta30B. Pac4€Thl 0 XUMUYECKUM YPABHEHUSIM.

duznueckue CcBoMcTBa BOAbl. Boma kak pactBoputenb. PacTBOpBI.
HachinieHHble 1 HEHACHIILIEHHBIE PacTBOPBI. PacTBOpHUMOCTH BEIIECTB B BOJE.
MaccoBas 70Ji BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpOB B IpupoJie M B )KU3HU 4YenoBeka. KpyroBopoT Bozbl B IpUpPO/IE.
3arpsi3sHEeHHE NPUPOAHBIX BoA. OXpaHa U OUKUCTKA IPUPOIHBIX BOJ.

Knaccudukanus nHeopranumdeckux coenuHeHuil. Oxcuabl. Kimaccudukanuys
OKCHJIOB:  coyieoOpa3ytoiniiue (OCHOBHBIC, KHCJIOTHbIE, aMdoTepHble) W
HeconeoOpasyromue. Homenkiatypa okcumoB. Dusnueckue W XUMHYECKHE
CBOMCTBa OKCUIOB. [lorydyeHre OKCHIOB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYHM W HEPACTBOPHUMBIC
ocHOoBaHMs. HoMmeHkiarypa ocHOBaHuU. PU3MYECKME U XUMHUYECKUE CBOWCTBA
ocHoBaHul. [lonyyeHne ocHOBaHMM.

Kucnotel. Knaccudukanust kucinor. Homenknarypa kucnor. ®Ousndeckue u
XUMHYECKHE CBOMCTBAa KHUCJIOT. Pan aktuBHocTn MetaiuioB H. H. bekerosa.
[Tony4yenune Kucior.

Conu. Homenkiarypa coneil. @u3ndeckue U XMMUYECKUE CBOMCTBA COJICH.
[Tonyuenue comei.

['eHeTnueckas CBsI3b MEXKY KJIACCAMHU HEOPTAHUYECKUX COCMHEHUMN.

Xumuueckuit IKCnepumenm:



Ka4€CTBEHHOE OMPEAECICHUE CONCPIKAHUS KUCIOPOIa B BO3/IyXE, MOIYyUYECHUE,
coOupaHue, paclio3HaBaHWE M W3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOII0AeHUE
B3aUMOJICMCTBUS BEIIECTB C KHCIOPOAOM H YCIOBUSI BO3HUKHOBEHHUS U
MpeKpalleHusi TopeHus (moxapa), O3HAKOMJICHHE C oOpa3laMu OKCUIOB U
OMHMCaHWE WX CBOMCTB, IMOJy4Ye€HHE, COOWpaHUE, PACIIO3HABAHWE U H3yUYCHHE
CBOWCTB BOJOpoJia (TOpeHue), B3auMojeicTBue Bogopoaa ¢ okcuaom meau (I1)
(BO3MOYKHO HCIIOJIb30BaHUE BUEOMATEpPHUAIOB), HaOIOAeHUE 00pa3IOB BEIECTB
KOJMYECTBOM 1 MOJb, HCCIEOBAaHUE OCOOCHHOCTEW PaCTBOPEHHUSI BEUIECTB C
Pa3IMYHON  PACTBOPUMOCTBHIO, MPUTOTOBJIECHUE PACTBOPOB C OMPEACIEHHOU
MAaCCOBOM JI0JIE PAaCTBOPEHHOIO BELIECTBA, B3AMMOJECHCTBUE BOJbI C METAJJIAMU
(HatpueM ©  KaubleM) (BO3MOXXHO  HCIOJB30BaHUE  BUECOMATEPHUATIOB),
UCCJIeIOBaHNE OOpa3lloB HEOPraHWMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
HaOJII0/IeHHe U3MEHEHHSI OKPACKH MHIUKATOPOB B PACTBOpPAX KHUCJIOT U LIETOYEH,
u3ydeHue B3ammojercTBusi okcunma menu (ll) ¢ pactBopom cepHOM KHCIOTHI,
KUCJIOT C METaJIaMH, PEaKIuid HeUTpalin3aiuu, MOJy4YeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTUM U3 PacTBOpPa COJIM, PEIICHUE
AKCIIEPUMEHTANIbHBIX 3ajlady 1o TeMme «BaxkHelnne KiIacCchl HEOPraHMYEeCKHUX
COECIMHEHUI.

IMepuonuuyeckuii 3axkoH u Ilepuoauyeckass cucTeMa XUMHYECKHUX
ieMeHToB JI. . MenpgeaeeBa. CtpoeHue aTomMoB. XHMHUYECKAs CBS3b.
OxucanTe1bHO-BOCCTAHOBUTEIbHBIC PEAKIIHT

[lepBbie TOMBITKH KIACCH(MUKAIMKM XUMUYECKUX dyeMeHTOoB. [lonsTue o
IPYIIax CXOIHBIX DJIEMEHTOB (ILEJIOYHBIE M IIETOYHO3EMENIbHBIE METAJLIBI,
raJIOreHbl, THEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPbIE 00pa3yoT aM(pOTEPHBIE OKCUIBI
U TUPOKCUJIBIL.

[Tepnonnueckuit 3akoH. [lepruoanyeckast cucTeMa XMMHAYECKUX JIEMEHTOB [l.
N.  MenneneeBa.  Koporkomepuomnas W JUIMHHONEpHOAHAs  (pOpMBI
[Tepunognueckoit cuctembl xumuueckux 3nemeHToB [[. M. MenneneeBa. [leproabl
n rpynmbl. DU3NYECKU CMBICH MOPSAKOBOIO HOMEpa, HOMEPOB IEpHoJa U
TPYIIIbI AJIEMEHTA.

Crpoenue atomoB. CocTtaB aToMHBIX sifiep. M3otomnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000JIOYEK aTOMOB HepBbIX 20 XUMHUYECKUX DIIEMEHTOB
[lepuonnueckoin cucremsl J[. M. MenneneeBa. XapakTepucTUKa XHUMHUYECKOTO
3JIEMEHTA 10 €ro MoJiokeHuto B [lepunoanueckoii cucreme 1. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METAJUTMYECKUX U HEMETAIUIMYECKUX CBOMCTB MO rPpyIaM U Nepruoiam.

3nauenue [lepuoauyeckoro 3akona u [lepuoguyeckoit cUCTEMbl XUMUYECKUX
3JIEMEHTOB Il pa3BUTHs Hayku W mpaktuku. J[. . MenneneeB — y4y€Hbld U
IPaKJIaHHH.



Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAss U HETMOJSIPHAsi) CBSI3b.
DIIEKTPOOTPULATEIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAS CBS3b.

Crenenp  okuciieHus.  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Tpouieccrl OKUCIEHUS U BOCCTAHOBIIEHUSA. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuiit IKCnepumenm:

u3yuyeHrne oO0paslioB BEIIECTB METALIOB M HEMETaJUIOB, B3aUMOJICHCTBUE
TUAPOKCHIA LMHKA C pAacTBOPaMU KHCJIOT W IIEJIOYEH, MPOBEICHUE OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakinu pa3ioKeHUs, COSTUHEHUS).

Meoscnpedmemmnuie ceéa3u

Peanuzaius MeXnpeaMETHBIX CBSI3€M MPU HM3YYEHUM XHUMHUUA B 8 Kjacce
OCYIIECTBIISICTCS. 4epe3 UCIIOIb30BaHUE KaK OOIIMX eCTeCTBEHHO-HAYYHBIX
MOHATHM, TaK YU MOHSATUMN, SIBJIAIOLIIUXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO61ue ecTeCTBEHHO-HAYUYHbIE TOHATHS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHaliu3, CHUHTE3, KiIacCU(pUKAIUsA, TEPUOJUYHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: MaTepus, aroM, 3JJIEKTPOH, MHPOTOH, HEUTPOH, HOH, HYKJIHU]I,
M30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsiji, BEIECTBO, TEO,
00bEM, arperaTHOe€ COCTOSIHHE BeEIIeCTBa, a3, GU3UYECKUE BEIIMYUHBI, €TUHMIIBI
U3MEPEHHUs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COJHIIE.

buonorus: doTocunTes, npixanue, ouocdepa.

I'eorpadus: armocdepa, rtuapochepa, MHUHEpadbl, TOPHBIE MOPOIHI,
MOJIE3HBIE UCKOMaeMbl€, TOILIUBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBO U XMMHUYECKAsl peaKIus

[Tepunonnueckuit 3akoH. [leprnognueckas cucremMa XUMHYECKUX 3JIEMEHTOB /.
N. MenpneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHHU CBOWCTB
XUMHUYECKUX DJIEMEHTOB TIEPBBIX TpPEX TEPUOJOB, Kajaus, KaJIbIUd U HUX
COCIMHEHUH B COOTBETCTBHH C IIOJOXKEHUEM »3JIEMEHTOB B Ilepuoamueckoi
CHUCTEME U CTPOCHUEM HUX aTOMOB.

CtpoeHue BellecTBa: BUJIBI XUMHYECKOM CBA3U. THIBI KPUCTAINYECKUX
pELIETOK, 3aBUCUMOCTh CBOWMCTB BEIIECTBA OT TUIIA KPUCTAIIMYECKON PEIIETKU U
BHJa XUMHUYECKOU CBSI3H.

Knaccudukanuss 1 HOMEHKJIATypa HEOPraHWYECKUX BEIIECCTB. XUMHUUYECKHE
CBOMCTBA BEMIECTB, OTHOCSIIUXCS K PA3JIMYHBIM KJIAaCCaM HEOPTraHUYECKUX
COCJIMHECHUH, TCHETUYECKAsl CBA3b HEOPraHMYECKNX BEIIECTB.

Knaccudukanus XuMUdecKUX peakiuil 1Mo pa3auyHbIM OpU3HaKaM (110 YUCITY
M COCTaBY YYacTBYIOIIMX B pPEaKIMU BEIIECTB, IO TemIoBoMYy 3(dexTy, mo



M3MEHEHUIO CTENEHEW OKUCIICHMS] XUMHYECKUX DJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMHU, TEPMOXUMHUYECKUE
YpaBHEHUS.

[lonstue o ckopoctH xumudeckoil peakuuu. IloHsTHe 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHsITHE O TOMOT€HHBIX U TeTepOTCHHBIX
peakuusax. [lonarue o karanusze. [loHATHE O XUMHUUECKOM paBHOBECHHU. DAKTOPBHI,
BIIMSIOIIAE HA CKOPOCTb XUMHYECKOW PEAKUMU U TIOJIOKEHUE XUMHYECKOIO

PaBHOBECHSI.
OKHCIUTENBHO-BOCCTAHOBUTEBHBIE  PEaKlMM,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIBbHO-BOCCTAHOBUTEIBHON  PEaKLUU. CocraBiienue YPaBHEHHI

OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAaKIUMid €  HCIHOJIb30BAHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopust IEKTPONTUTUUECKON TUCCOLUALNU. DIEKTPOIUTHI U HEAJEKTPOIIUTHI.
KaTtuonbl, annonsl. MexaHU3M AMCCOLMAIMUA BELIECTB C PA3JIUYHBIMHU BUJIAMU
xumuueckon cBsizu. Crenensb auccormainuu. CUabHbIE U C1a0bie SJIEKTPOTHUTHI.

Peakiiuu nonHoro ooMeHa. Y clioBUsl MPOTEKAHUS PEeaKIIUii HOHHOTO OOMEHa,
MOJIHBIE W COKpalI€HHbIE HWOHHBIE YypaBHEHUs peakuuii. CBOWCTBAa KHUCIOT,
OCHOBaHMUW W COJiek B CBETEC TMPEJCTABICHUH 00 d3JIEKTPOIUTHUYSCKOM
nucconmanuu. KadecTBeHHbIE peakiiud Ha MOHBI. [ToHsATHE O TUAPOIH3E CONIEH.

Xumuueckuit IKcnhepumenm:

O3HAKOMJICHHE C MOJICJISIMUA KPHUCTAJUIMYECKUX PEMIETOK HEOPraHWYECKUX
BEIIECTB — METAJIOB M HeMeTauioB (rpadura M anmasa), CIOXKHBIX BEIECTB
(xopua HaTpus), UCCIEIOBAHHE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW pEeaKIuu
OT BO3JEHCTBHUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIEKTPOIPOBOJIHOCTH
pacTBOPOB BENIECTB, IMpollecca JHUCCOIMALMM KHUCIOT, IIeJIoYed U  coJiel
(BO3BMOXHO  MCIIOJIB30BAaHME BHUJIEO MaTEpUaAlOB), IPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK ~ TNPOTEKAHUS  peakuuid HWOHHOro  oOMeHa
(oOpazoBaHme oOcajka, BBIJICICHHE Ta3a, o0O0pa30BaHHWE BOABI), OIIBITOB,
WUTIOCTPUPYIOIMUX  MPUMEPBI  OKUCIMUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUU
(ropeHue, peakiMu pas3joKeHHUs, COSUHEHMS), PACIO3HABaHUE HEOPTaHUYECKUX
BEIIECTB C MOMOIIBKD KAYECTBEHHBIX pEAaKUU HAa  HOHBI, PEUICHUE
AKCIEPUMEHTAIIBHBIX 3a/a4.

HeMeTasjibl M X COeTUHEHUS

OO6mass xapakTepucTHKa TajnoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHbIe cTerneHu okuciaeHus. CTpoeHrne M (U3MYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHUYECKHE CBOWCTBA HAa IpUMEpe  XJopa
(B3auMOJICCTBHE C METAJUIaMH, HEMeTallJlaMH, IIejIo4amMu). XJIOPOBOJAOPOI.
CosisiHast KUCIIOTa, XMMHYECKHE CBOWMCTBA, MOJIydeHHE, MpuMeHeHue. JlelcTBue



XJIOpa U XJIOPOBOAOPOJA HA OPraHU3M YEJNOBEKa. BaxHeumue XJIOpUAbl U UX
HaXO0XKJEHUE B IPUPOJIE.

O6mas xapakrepuctuka 3nemMeHToB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEepHbIe CTereHU okucieHus. CtpoeHue U (PU3NYECKHUE CBOWCTBA
MPOCTBIX BEUIECTB — KUCIOPOAA U Cepbl. AJIOTPONHbIE MOAU(PUKALIMK KHCIOPOJa
U cepbl. XUMUYECKUe cBoicTBa cepbl. CepoBOIOpPOA, CTpoeHue, (pu3nyeckue u
xuMuyecke cBorcTBa. OKCHABI Cepbl KaK MPEICTABUTEIU KHUCIOTHBIX OKCHIOB.
CepHast kuciora, (Qusnueckue U XUMHUYECKHE CBOMCTBa (00IIME  Kak
npeACTaBUTENsT Klacca KHUCIOT U crenuduyeckue). XUMHYECKUE pPEaKIHH,
JeXallue B OCHOBE MPOMBIIUIEHHOIO CHOco0a TMOJIyYeHHs] CEpPHOW KHCIIOTHI.
[Tpumenenue cepHoit kuciaoThl. Conu cepHON KUCIOTHI, KAYECTBEHHAS peaKius Ha
cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUECKOE
3arps3HEHUE OKPYXKAIOMIEH Cpellbl COCAMHEHUSIMH CEpbl (KUCIOTHBIE JTOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEAOTBPAICHUS.

OO6mast xapakrepuctuka 31neMeHTOB VA-rpynmbl. OcoOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTETIEHH OKUCIEHHUS. A30T, paclpOCTpaHEHUE B MPHUPOJE,
dbuzndeckue U XuMru4eckue cBoiictea. KpyroBopot azora B npupoje. AMMHAK, €ro
dbu3nYecKue U XUMUYECKUE CBOMCTBA, MoJlydeHue U npumeHenue. Coiau aMMOHMS,
X pU3NYECKHe U XMMHYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha
MOHBl aMMOHHMs. A30THas KHUCIOTa, €€ TOoJydeHue, (pU3NYecKrue W XUMUUYECKHEe
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crhenudpuyeckue).
Hcnonb3oBaHue HUTPATOB U COJIEH AaMMOHHMS B KauyeCTBE MUHEPAIbHBIX
ynoopeHuii. XUMHUYECKOe 3arpsi3HEHUE OKPYXKAIoIel cpeibl COSTMHEHUSIMU a30Ta
(KUCIOTHBIE NTOXKAM, 3arpsi3HEHHE BO3ayxXa, MOYBbl W Boao&éMoB). docdop,
ajutoTporHbie Mogudukanuu pocdopa, uznueckue M XUMHUYECKHE CBOMHCTBA.
Oxkcun docdopa (V) u dbochopHas kuciora, Gu3HdIecKue U XUMUUESCKUE CBONCTBA,
nosrydenue. Mcnons3oBanue pocdaToB B KauecTBE MUHEPAIBHBIX YI0OPEHUH.

O6mras xapaktepuctuka 3meMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHCICHHS.  YTIEepoJA,  aJUIOTPOIHbIE
MOAM(UKAIIUKA, PACTIPOCTPAHCHHE B TMpuUpone, (U3MYecKkue U XUMHUUYECKHE
cBoiicTBa. Ancop6musi. KpyroBopot yrinepona B mpupozae. Okcunbl yriaepoaa, ux
¢uznueckne W XUMUYECKHME CBOWMCTBA, JCHCTBHE HA JKUBBIE OPTraHU3MBI,
MOJIyYE€HUE U TMPUMEHEHHUE. DKOJOTHYECKHE MPOOJIEMBbI, CBSI3aHHBIE C OKCHIAOM
yrieponaa (IV), rumore3a rio0adbHOrO MOTEIUICHUS KIMMAaTa, TAaPHUKOBBIN
adekr. YronpHas KUCIOTA U €€ CONH, NX (PU3HUCCKUE W XMMHUYCCKUE CBOMCTBA,
MOJIydeHHEe W TpuMeHeHne. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIMIIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO35IUCTBE.



[lepBoHauanbHble MOHATUS 00 OPraHUYECKUX BELIECTBAX KAK O COCAMHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, YTaHOJ, TJIMUEPHH, YKCYCHas KUCII0Ta).
[MpupoaHble KCTOYHHKH YIJIEBOAOPOAOB (Yroyib, TPUPOMAHBIA Ta3, HEPTH),
NPOAYKTHl UX mepepaboTku (OEH3MH), UX POJb B OBITY M MNPOMBILIUIEHHOCTH.
[ToHsiTHe 0 OMONOTMYECKH BAKHBIX BEUIECTBAX: KUpax, Oeskax, yriaeBojax — U ux
pojiM B KM3HM 4eloBeKa. MarepuaibHOE €IUHCTBO OPraHMYeCKHX U
HEOPraHUYECKUX COCTUHEHUN.

KpemHuuii, ero ¢usnueckue ¢ XUMHUYECKHE CBOICTBA, NOJy4YEHHE W
npumeHenne. CoelvHeHUs KpeMHHs B mnpupoje. OOmmMe mnpeacTaBieHus o006
okcuzae kpemuus (IV) u xpemuueBoi kucnore. CUIMKAThl, UX UCIOJb30BAHKE B
ObITY, B MPOMBIIUICHHOCTH. BaxkHelue crpoutenbHble MaTepHUalibl: KepaMuKa,
CTEKJIO, LIeMEHT, 0eToH, *kene300eToH. [Ipobiembl 6€30MacHOro MCHOIb30BAHMS
CTPOUTENIBHBIX MAaTEPHUAJIOB B TOBCEAHEBHOM KU3HU.

Xumuueckuit IKcnepumenm:

u3ydyeHre o0pa3lloB HEOPTraHWYECKUX BEIECTB, CBOMCTB COJSHON KHCIIOTHI,
NPOBE/IEHNE KaUYeCTBEHHBIX PEAKIMi Ha XJIOPUI-UOHBI U HAOJIIOIEHUE TMPU3HAKOB
UX TPOTEKaHWUs, OMBITHI, OTpaxarouue (QU3NYECKUe W XUMHUYECKHE CBOWCTBA
TaJIOT€HOB M MX COEJUHEHUN (BO3MOXHO HCIIOJIb30BAaHUE BUJIEOMATEPUATIOB),
O3HAaKOMJIEHHME C 0Opa3lamMu XJIOpHUIOB (TaJOr€HUI0B), O3HAKOMIIEHHE C
oOpaslaMu ceppl M €€  COeOUHEHUSMH  (BO3MOXXHO  HMCIOJIb30BaHUE
BUJIEOMATEepUajIoB), HaOIOIeHHE Tpoliecca OOYTIIMBaHUS caxapa Ioj JeHCTBUEM
KOHLEHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, HW3YyYEHHE XHUMHUYECKHUX CBOMCTB
pa30aBIEeHHON CEpPHOM KHUCIIOTHI, MPOBEACHUE KAUeCTBEHHON peakiuu Ha cyibdar-
WOH M HAOJIOJeHHEe TpHU3HaKa €€ MPOTEeKaHWs, O3HAKOMIIEHHE C (U3HUUYECKUMHU
cBoiicTBaMu azora, ¢ochopa U UX COCIUHEHUU (BO3MOXKHO HCIIOIH30BAHUE
BHJIEOMAaTepraIoB), oOpa3namMu a30THBIX U (PochOpHBIX ya0OpeHU, MOTydCHHE,
coOupaHue, pacro3HaBaHWE W M3YYCHHE CBOWCTB aMMMaka, IPOBEICHUE
KaueCTBEHHBIX PEAKIMi Ha MOH aMMOHHS U (pocdaT-uoH U U3yueHue MPU3HAKOB
UX IPOTEKAHUsI, B3aUMOJICCTBUE KOHLICHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIOJIb30BAHUE BUJIEOMATEPHUAIIOB), H3y4YCHUE MOJIeJIen
KPUCTAJUIMUECKUX pPeIIETOK anMmasa, Trpaduta, (ylsiepeHa, O3HAKOMIICHHE C
IPOLECCOM aACOpPOLMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPOMCTBOM MPOTHBOras3a, MOJIydeHHe, COOMpaHue, pPaclio3HaBaHUE U W3YyYEHUE
CBOWCTB YTJIEKHCIIOTO Tra3a, MPOBEJCHNE KAYECTBEHHBIX PEaKIMi Ha KapOOHAT U
CHWIMKAT-UOHBl M M3YyYEHHME IIPU3HAKOB UX MPOTEKAHUS, O3HAKOMJIEHHE C
MPOAYKIIMEN CHUIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIBHBIX
3a7a4 1o teMe «BaxHenmme HeMeTaaibl U UX COCAUHEHUS».

MeTanjbl M UX COeIMHEHUS



OO6mras xapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB Ha OCHOBAaHUU
ux mnosoxeHus B llepuogmueckon cucreme XUMHUYECKUX diaemeHtoB [[. .
MengeneeBa u crpoeHusi aTomoB. CTpoeHue MeTaimioB. Mertajuinueckasi CBA3b U
METAUIMYECKAs] ~ KPUCTAUIMYECKAas  peImETKa.  ONEKTPOXUMHUYECKHA  PSf
HanpspkeHuil metannoB. dusnyeckue 1 XMMUYECKUe CBOMCTBA MeTauioB. O0mue
crocoObl ToyyeHuss MeTawioB. [loHsATHE O KOppO3UM METalIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrjaBbl (CTajdb, YYT'yH, IIOPATIOMUHHM,
OpoH32a) U UX IPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounble MeTauibl: moJjiokeHue B [lepuoamyeckoil cucTeMe XMMUYECKUX
anementoB JI. M. MenaeneeBa, CTpOeHHE MX aTOMOB, HAaXOXJCHUE B MIPUPOIE.
dusnyeckne U XMMUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanwus). OKCUabl U
TUAPOKCHABI HaTpusi W Kanus. [IpuMeHeHue MIEeIOYHBIX METAUIOB U HUX
COCIMHECHUM.

[[leoyHO3EMENbHBIE METAJUIBI MAarHMii W KaJbIUMWA: TOJIOXKEHUE B
[Tepuognueckoit cucreme xumuueckux syneMeHToB . M. MenaeneeBa, crpoenue
UX aTOMOB, HAaXOXJIeHUE B Ipupoiec. Pu3nyeckue U XUMUYECKHUE CBOMCTBA MarHUs
U Kaiplimsa. BakHeimme coeauHeHUs Kaimblius (OKCHJ, THAPOKCHI, COJIH).
XKéctkocTh BOABI U CMTOCOOBI €€ YCTpaHEHHUSI.

AnroMuHUi: ojoxeHue B lleproanueckoil cucteMe XUMUYECKUX AJIEMEHTOB
JI. 1. MenneneeBa, CTpoeHME aToMa, HaxoxKJAeHUE B mpuponae. Pusnyeckue u
XUMHYECKUE CBOMCTBA altOMUHUA. AM(]OTEpHBIE CBOWCTBA OKCHJIa U THAPOKCHIA
ATIOMHUHMUS.

XKeneso: nonoxenue B Ileproanueckoil cucteMe XUMUYECKUX 3JIEMEHTOB /JI.
N. MengeneeBa, cTtpoeHHe aroma, HaxoxJaeHue B mnpupoae. Duszndeckue u
XUMHUYECKHE CBOMCTBA kee3a. OKCcHabl, TuAPOKCUIbI U conu xenesa (1) u xxenesa
(1), ux coctaB, CBOWCTBA U MOJIYUYCHHE.

Xumuueckuit IKCnepumenm:

O3HaKOMJICHHE C oOpasllaMu METAJIOB W CIUIABOB, HX (DU3UYECKUMU
CBOMCTBaMH, M3Yy4YEHUE PE3YyJbTaTOB  KOPPO3UU  METAUIOB  (BO3MOXKHO
WCIIOJIb30BAaHUE BUJEOMATEPHAIIOB), OCOOCHHOCTEW B3aMMOJEHUCTBUS OKCHIA
KJIbLIUS U HATpUs C BOJOM (BO3MOXKHO HCIIOJb30BAaHUE BHJIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, IIPOLECCA TOPEHHUS XKeje3a B KUCIOPOJe
(BO3MOKHO  HCMOJB30BAaHUE  BUJECOMATEpPUATIOB), MPU3HAKOB  MPOTEKAHHUS
Ka4EeCTBEHHBIX PEAKIMM HAa WMOHBI: MArHUS, KaJblWs, AJTIOMHHUS, IMHKA, JKEJie3a
(1) u xemne3a (1), mequ (I1), HabGIrOACHUE W ONTUCAHKE TTPOIECCOB OKPAITNBAHUS
IJJaMEHH MOHaMU HATpUsl, Kalusd U KaiblUs (BO3MOXXHO HCIIOJIb30BaHUE
BUJIEOMATEPUATIOB), HCCIIeOBaHUE aM(DOTEPHBIX CBONCTB THAPOKCHIA ATFOMUHUS
Y THIPOKCUJA [IMHKA, PEIICHHE SKCIEPUMEHTAIIbHBIX 3a/1a4 o TeMe «BakHeunmue
METAJUIBI U KX COCTUHEHUSI.



XuMHA U OKpY:KaoLas cpeaa

BemecrBa u Marepuansl B IIOBCEIHEBHOW JKU3HMU 4YelOBEKa. be3omacHoe
MCTIOJIb30BAaHUE BEIUIECTB U XMMHUYECKUX peakiuii B ObITy. [lepBas momormis mpu
XUMHUYECKUX 0KOTaX U OTPABICHUAX.

XUMHUYECKOEe 3arpsi3HEHHE OKpY’KAIolIel cpenpl (MpeaesibHas J10MyCcTUMAast
KOHLEHTpalus BeulecTs, aanee — [1JIK). Ponb xuMuun B pemieHnn 3KOJ0THYecCKuX
npooiem.

Xumuueckuit IKcnepumenm:

U3ydyeHre o0pa3loB MaTepuayioB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIUMEpPHbBIE
MaTepHabl).

Mexcnpeomemnuvle ceazu

Peanmzamust MexXmnpeaMETHBIX CBsA3€d NpU W3YYCHHH XHMHU B 9 Kiacce
OCYIIECTBIISIETCSI 4Y€pe3 MCIOJb30BaHME Kak OOIIMX €eCTeCTBEHHO-HAayYHBIX
TIOHATHH, TaK W TIOHSATHUH, SIBISFOIIUXCS CUCTEMHBIMH JIJISI OTJENBHBIX TIPEIMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0muMe ecTecTBEHHO-HAYYHBIE TMOHSATHS: HAY4YHBIM (DaKkT, rUMoTe3a, 3aKOH,
TEOpHUs, aHajdu3, CHHTE3, KiIacCUPUKalUsi, MEePUOJUYHOCTb, HaOIIOACHHE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHE, MOJEeNb, SBJICHHUE, MAPHUKOBBIN
3¢ eKT, TeXHOIOTHSI, MaTePUAIIbI.

®uzuka: wMaTepusi, aToM, OJEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIUJ,
U30TOIbI, PaJMOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUUECKUN 3apsll, MPOBOIHUKH,
NOJYIIPOBOAHUKU, JTUAJIEKTPUKH, (OTODIEMEHT, BEIIEeCTBO, TeNo, OO0BEM,
arperaTHO€ COCTOSIHHE BEIIEeCTBa, I'a3, pacTBOP, pACTBOPUMOCTh, KPUCTAIITNYECKas
pemérka, CruiaBbl, (U3MYECKHE BEIWYUHBI, €AMHUIIBI W3MEPEHUS, KOCMHUYECKOE
IPOCTPAHCTBO, MJIAHETHI, 3BE3/1bI, COIHIIE.

buonorus: dorocuHTe3, npIxaHue, Owocdepa, IKOCUCTEMA, MHUHEPAIbHBIC
yII0OpeHUsI, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, MTUTATEIbHbIC BEIIECTRA.

I'eorpadusi: armochepa, rumpochepa, MuHEpadbl, TOPHBIE TMOPOJIHI,
II0JIE3HBIE NCKOIIAEMBbIE, TOIIJIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUS

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAThCSL CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paclIMpeHue OMbITa IeSITEIbHOCTH Ha €€ OCHOBE, B TOM YKCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAacCJIeJuI0, TMOHMMaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOW MHpOpMaIeil o
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOUCCIIENOBATEIbCKOM, TBOPYECKOM M JPYrUX  BUJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSI NPUPOJbI, B3aUMOCBA3AX YEJIOBEKA C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MH(GOPMAIMOHHON M YUTATEIbCKOM KYJIbTYpPhl, B TOM 4YHUCJE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOYYEHHIO M TO3HAHUIO, JH0003HATENBHOCTh, T'OTOBHOCTH U
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3J0POBBIM 00pa3 »WU3HU, OCO3HAHUE TOCICICTBUH W
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCHIUTAHMS :

UHTEPEC K MPAKTUUESCKOMY M3YUYCHHUIO MPOodECcCHii M TpyAa Pa3jIMdHOTO PoJa,
yBOXCHUEC K TPYAy W PE3ysIbTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVUBUAYATLHON TPACKTOPHH MPOJIOJDKCHHSI 00pa30BaHUs C YIETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH I1€JeCO00pa3HOe OTHOIIEHHE K MPUPOJIEe KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAaHMS, TOHUMAaHHUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
buznueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJIEHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHUS TJOOATBHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEAMETHBIE PE3YJIBTATbI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MIPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPHIE
WCIIOJIB3YIOTCS B ©€CTECTBEHHO-HAYYHBIX YYCOHBIX MpEaMeTax W TMO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIBHOMY IUIAHHUPOBAHMIO M OCYLIECTBICHHUIO Y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSTHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABJIMBATh TMPUYMHHO-CIICJICTBEHHBIC CBSI3U MEXIYy OOBEKTAMH HU3Y4YEHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMHUU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh MU XapaKTE€pPU30BaTh CYIIECTBEHHbIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHHUE MCIOJIb30BATh IOCTABJICHHBIE BOIMPOCHI B KAaue€CTBE WHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3BI IO
POBEPKE MPABHIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VUYCHHUYECKHX OJKCIEPUMEHTOB, YyMEHHE Habmomath 3a XOJAOM IMpoIliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHUE BbIOMpATh, AHAIM3UPOBATh U HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3IMYHbIE METOJBI W 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOT'O MCHOJIb30BAHMS PA3TMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAJIU3UPOBATh B Mpouecce yduyeOHOU W
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

yMEHHS 3aJaBaTh BOIpPOCHl (B XoJe Auanora W (WiM) JUCKYCCHUH) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTaxX; JeiaTh MPE3eHTaLUI0
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJILHOM W HCCIIEIOBATEIIbCKOM  JEATEIbHOCTH NpPHU  PELIEHUU
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryasiTuBHbIC YHUBepCcaJIbHbIe Y4eOHbIE 1eiiCTBUSA:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
[IO3HABATEIBHBIX 3a/]a4, CaMOCTOSTEIBHO COCTAaBISITh WJIH KOPPEKTHPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITI0JIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, PEJIAraeMble B yCIOBUU 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIMMUCA HAy4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIEC pe3yJbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYIa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOHAS ¥ HEOJIHOPOIHAS ), BAJICHTHOCTh, OTHOCHUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUS, XUMHYECKas Peakius, Kiaccu(ukamus peakuuii: peaxiuu
COCMHEHUS, PpEeaKIUu pPa3JIOKEHUs, PEaKIUu 3aMEIICHUsl, pPeaKiuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOP, MaccoBas JOJisI BEIIEeCTBa
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e HCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUIsI COCTaBJICHUS (OpMYI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHUYECKON CBsi3M (KOBajJeHTHasT W MOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXPAHEHHS MacChl BEHIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpynma)», Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMmueckux odiemenrtoB [l W.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, 00Ilee YUCI0 3JIEKTPOHOB
U pacnpeaereHre uxX no 3JeKTPOHHBIM CII0SIM);

KJIaCCU(PUIMPOBATh XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XMUMHUYECKHE CBOMCTBA BEIICCTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsA OMUCAHNUE TPUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKUX IPEBPALCHUA B
Pa3JINYHBIX YCIIOBHUSIX;

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO  MAaccChbl
BEUIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEpPAlMU MBICIUTEIIBHONW JESTEIbHOCTA — aHalIu3
U CUHTE3, CpaBHEHHE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, KiacCu(UKaIHIo,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€U — MJI1 M3Yy4YEHUS CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
NO3HAHUS — HAONIOEHHE, M3MEpPEHUE, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh  NIpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYZOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BemIeCTB (BOJOpPOAA U KHCIOPOJA), TMPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0OJI€W pacCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh W IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTBHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METHIIOPAHK U APYTHE).

K xonmy o0yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMHUYECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJib, MOJISIpHBIA  O0O0BEM,  PacTBOp,  BJIEKTPOJIMTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENb, OKHCICHHE W  BOCCTAaHOBJICHUE,
amotponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIlIOB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUHuH, MPEAeIbHO IOMyCTUMAas
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKHX TIOHSATUH U
IPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

ONpPEAEATh BAJICHTHOCTh U CTENEHb OKUCICHHUSI XUMHYECKUX JJIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJaccy COeIMHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PAacTBOpaX HEOPraHWYECKUX COCAMHEHMM, THUIl KPUCTALIMYECKOM
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBATh M XapaKTEPU30BaTh
Tabiuunyto dopmy Ileprognyeckoit CUCTEMBI XUMUYECKUX 3JIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB W 3apsia  sApa, oOIIee 4YUCIO DJICKTPOHOB H
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COCJUHEHHI B
npeaenax MallblX MEPUOJ0B U IIABHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMHUYECKHE SJIEMEHTHI, HEOPTaHUYECKUE BEIECTBA,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHUIO CTETICHEeW OKHCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUYCCKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJTBEPKIasi OMNHUCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJMTHUYECKOM JUCCOLMALMM  KUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMeHa, YpaBHEGHHs peakiui, TMOATBEPKAAOIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;

e DAaCKpBIBaTh CYIIHOCTh OKHUCIUTEIHbHO-BOCCTAHOBHUTEIBHBIX PpEaKIHUN
MOCPEACTBOM COCTaBJICHHS SJICKTPOHHOTO OajaHca STUX PEeaKIlHii;

e TIPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHA,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCTIOBHSIX;

e BBIUMCIATH OTHOCUTEIBHYIO MOJEKYISIPHYIO W MOJSIPHYIO MAacchl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOTO »JJIeMeHTa 1o ¢opMmyie
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PaCUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

e cOONIONATh  MpaBWia  TMOJb30BAaHHUSA  XUMHMYECKOW  MOCYIoM |
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHUSMU TIO BBITIOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO H COOHMpaHHIO
ra3000pa3HBIX BEIIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

e TPOBOJWUTH  PEAKIMH, IOATBEP)KIAIONIME  KAa4eCTBEHHBI  COCTaB
pa3IMYHBIX BEMICCTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPUA-, OpPOMH/I-,
noaua-, kKapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, TUIPOKCUI-UOHBI,
KaTHOHBl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIHNE B
BOJIHBIX PACTBOpPaX HEOPraHWYECKUX BELIECTB;

e TMPHUMEHSATH OCHOBHBIE OINEPAIMU MBICIUTEIBHON NEATEeIbHOCTH — aHAIH3
U CHHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMi0, BBISIBIICHUE
IPUYMHHO-CIIEICTBEHHBIX CBSI3€M — 11 M3Y4YEHHUS CBOMWCTB BEIIECTB H
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HAOJIIO/ICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCICPUMEHT (peasibHbI U
MBICJICHHBIN ).

BocnuraTtenbHblii  moTeHHHaJa — y4eOHoro - mpeamera  «Jlureparypa»
COOTBETCTBYeT CJIEAYHINMM IejeBbiIM opueHTHpaM Pabodeil mporpamMmbl
Bocnutanuss MOY «Eporonckas COIL»:

IleneBble OpPHEHTHPBHI PE3YJIbTATOB BOCIHMTAHWUS HAa YPOBHE OCHOBHOIO
o01mero o6pa3oBaHms.

26.2.5.3.1. I'paxk1aHCKO-MMATPUOTUYECKOE BOCIIUTAHHUE:

3HAIOMUKA M JIOOSIIMIT CBOIO Malyl pOJMHY, CBOM Kpail, HMEOIIHii
npencrasieHue o Ponune - Poccun, ee teppuropun, pacronoKeHuu;

CO3HAIONIMI MPUHAJIEHKHOCTh K CBOEMY HApOAy M K OOUIHOCTH TpakIaH



Poccun, nposBisronini yBaxeHue K CBOEMY U JPYTUM HApOJaM;

MOHUMAIOIIMKA CBOK CONPUYACTHOCTh K MPOLLUIOMY, HACTOAIIEMY H
OynymiemMy poJaHOTo Kpasi, cBoeit Pogunsl - Poccun, Poccutickoro rocynapcTsa;

NOHMMAIOMIMK  3HAYEHUE TPAXKAAHCKUX CHMBOJIOB  (TOCYAapCTBEHHAS
cuMBosIMKa Poccuu, cBOero permoHa), Mpa3JHUKOB, MECT MOYUTAHUS T€POEB U
3alUTHUKOB OTeuecTBa, MPOSBISIONINI K HUM YBaXKEHUE;

I/IMCIOH_II/II‘/’I INEpBOHAYAJIbHBLIC MPCACTABICHUA O IIpaBaX M OTBCTCTBCHHOCTH
YCJIOBCKA B O6H_ICCTBC, Tpa)KIaHCKUX IIPpaBax U O65133,HHOCT$IX;

OpUHUMAIONIMK  ydacThe B KU3HM  KJacca, 0011eo0pa3oBaTenbHOM
OpTraHU3alliH, B JOCTYIMHOM MO BO3PACTY COLMAIBHO 3HAYMMOH I TETHHOCTH.

26.2.5.3.2. JlyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:

YBXKAIOIIUM JTYXOBHO-HPABCTBEHHYIO KYJIbTYpPY CBO€M CEMbH, CBOEIO
HapoJa, CEMEWHbIE [IEHHOCTH C Yy4YE€TOM HalMOHAJIbHOM, PpEIUTruo3HON
MPUHA/JIC)KHOCTH;

CO3HAIOIIUM I[IEHHOCTh KaXJIOW YEJIOBEYECKOW IKU3HHU, MPUHAKOIINAN
WHJIUBUIYAIbHOCTh U JJOCTOMHCTBO KaXKJOTO YEJIOBEKA;

n00posKeNaTeNIbHbIN, MPOSBISIONINNA CONEPEKUBAHNE, TOTOBHOCTh OKA3bIBaTh
MIOMOII[b, BBIPAXKAIOMIMA HENMPUITHE MOBEICHUS, MPUUUHSIONIETO (DU3NYECKUN U
MOpPAJILHBINA BpeJl APYTHM JIIOJISIM, YBAXKAIOIIUNA CTAPIINX;

YMGIOHII/Iﬁ OLOCHHBATD IMOCTYIIKH C ITIO3UIUU UX COOTBCTCTBUA HPABCTBCHHBIM
HOpMam, 0C03H3IOH1HFI OTBCTCTBCHHOCTD 3a CBOH ITIOCTYIIKH.

Brnageronuit mpeacTaBieHUIMH O MHOTOOOpa3uu S3BIKOBOTO M KYJIBTYPHOTO
npoctpancTBa Poccuu, nMeromuii nepBoHavyaibHbIE HaBBIKM OOIIEHUS C JIFOJbMHU
Pa3HbIX HAPOJOB, BEPOUCIIOBEJaHUM.

Co3Harolmuii HpPAaBCTBEHHYKD W 3CTETHUYECKYIO LIEHHOCTb JIUTEpaTyphl,
POIHOTO SI3bIKA, PYCCKOTO SI3bIKA, MPOABISIOIIMNA HHTEPEC K YTECHUIO.

26.2.5.3.3. DcTeTHYECKOE BOCIIUTAHUE:

CIIOCOOHBIM BOCIIPUHMMATH M YyBCTBOBATh IMPEKpPacHOE B OBITY, MPHUPOJIE,
HCKYCCTBE, TBOPYECTBE JIOJIEH;

NPOSIBIIAIOIINM  HMHTEPEC M YBAXKEHUE K OTEYECTBEHHOM W MHPOBOU
XYyJI0’)KECTBEHHOM KYJIBTYPE;

Ip OHBJI)HOH_II/Iﬁ CTPCMIICHHUC K CaMOBBIPAXXCHHUIO B pa3HbIX BHAAX



Xy,HO)KCCTBGHHOfI ACATCIbHOCTH, UCKYCCTBC.

26.2.5.3.4. ®usnyeckoe BOCIUTAHUE, (POPMUPOBAHUE KYJIbTYpPbl 3J0POBbS U
HMOLIMOHAIBHOTO OJIarONOIyYus:

OCpeXHO  OTHOCSIIMUCA K  (U3UYECKOMY 3JI0POBBIO,  COOJIOAOIIHIA
OCHOBHBIEC TIpaBUJIa 3JI0POBOTO U O€30macHOro Jjisi ce0si U ApYyrux Jirojaeil odpasa
’KU3HU, B TOM YHCJIe B UHQOPMAIIMOHHOH CpeJie;

BJIQJICIONINIA OCHOBHBIMHM HAaBBIKAMU JIMYHOM M OOIIECTBEHHON T'MIHMCHBI,
0€301acHOro MOBEACHUS B OBITY, MPUPOJE, OOIIECTRE;

OPUEHTUPOBAHHBIM Ha (U3HUECKOE Pa3BUTHE C YYETOM BO3MOKHOCTEH
3J10pOBbS, 3aHATUS (PU3KYIBTYPOU U CIIOPTOM;

COSHaIOH_II/II\/'I u HpI/IHI/IMaIOHlI/Iﬁ CBOIO IMOJIOBYHO MMPpUHAAJICKHOCTD,
COOTBCTCTBYIOIIHUC eu HCI/IXO(bI/IBI/I‘ICCKI/IG N ITOBCACHYCCKUC OCOOEHHOCTH C
YU€TOM BO3pacCTa.

26.2.5.3.5. TpynoBoe BOCIIUTaHUE:
CO3HAIOLIUH IIEHHOCTh TPY/Ia B )KU3HH YEJIOBEKA, CEMbHU, O0IIECTBA;

NPOSIBIISIOMINKN YBaK€HUE K TPYyAY, JIOASM Tpyda, OEpexKHOE OTHOIIEHHE K
pe3ysbTaTaMm Tpyia, OTBETCTBEHHOE MOTPEOICHUE;

IPOSBIIAIONINI HHTEPEC K Pa3HbIM Ipodeccusim;

YY4aCTBYIOIIMA B Pa3JWYHBIX BHUJAX JOCTYIIHOIO MO BO3pacTy Tpyaa,
TPYAOBOU AEATEIBLHOCTH.

26.2.5.3.6. DKOJIOrM4YeCKO€E BOCIIUTAHUE:

IIOHMMAIOIINI [IEHHOCTh MPUPOJIbI, 3aBUCUMOCTD KU3HU JIOJIEH OT MPUPOIBI,
BIIMSIHUE JIFOAEN HA IPUPOY, OKPYKAIOLIYIO CPENY;

IPOSIBIAIOMKKN JTI000Bb U OEpekHOE OTHOIIEHHWE K TMPUPOJIE, HEMPHUATHE
JEUCTBUH, IPUHOCAIIUX BPEJl IPUPOJIE, OCOOCHHO KUBBIM CYIIECTBAM;

Bpra)KaIOIHI/Iﬁ FOTOBHOCTH B CBOCH ACATCIBbHOCTH  IIPHUACPIKHUBATHCA
9KOJIOTH4YCCKHUX HOPM.

26.2.5.3.7. lleHHOCTH HAY4YHOTO MMO3HAHUS:

BBIPAXKAIOLIMN MMO3HABATENIbHbIE UHTEPECHI, AKTUBHOCTH, JIIOOO3HATEIBHOCTD
U CaMOCTOATENBHOCTh B MO3HAHWUW, UHTEPEC U YBAKECHHUE K HAYYHBIM 3HAHUSIM,
HayKe;



o0nafaronii MepBOHAYAJIBHBIMU MPEACTABICHUSMU O MPUPOJHBIX H
COLIMAJIBHBIX OOBEKTaX, MHOrooOpa3uu OOBEKTOB W SABJICHUW NPUPOABI, CBS3U
YKUBOW U HEX)KUBOU IPUPOLBI, O HAYKE, HAYYHOM 3HAHUU,

UMEIOIMN TIepBOHAYAIbHBIE HABBIKM HAOJIOJEHUH, CHCTEeMaTH3aluu |
OCMBICJICHUS OTbITA B €CTECTBEHHO-HAYYHON U TYMaHUTapHON 00JIACTAX 3HAHUS.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (I (pPOBbBIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmbl Bceero o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE IOHATHS
Xumus — BakHas 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHYECKON JIEATETbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
19 BemectBa 1 xuMu4eckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edso0.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHeiinue npeacTraBuTe/ M HEOPraHN4ecKNX BelecTn
Bosznyx. Kucnopoa. [Tonsitue bubnuoreka [JOK
2.1 6
00 oxcruaax https://m.edsoo.ru/7f41837c
99 Bopopoa.Ilonsarue o kucinorax 8 1 bu6moreka [IOK
' U COJISAX https://m.edsoo.ru/7f41837¢c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHMSIX https://m.edso0.ru/7f41837c
OCHOBHBIE KJIacChl bubmuoreka [JOK
2.4 . 11 1 1
HEOPraHUYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Pasnean 3. Ilepuoanyeckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MengeneeBa. CTpoeHue aToMoB.
XumMnueckas cBsizb. OKHCJIANTETbHO-BOCCTAHOBUTEIbHbIC PeaAKIIUHN
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[Tepuonnueckuii 3aKOH U
IIepnoanueckas cucrema

bubnuoreka [IOK

1 7
3 XUMHUYECKUX AemeHToB /. 1. https://m.edso0.ru/7f41837c
MemnneneeBa. CtpoeHue atoma
- )éI/IMI/I‘-IeCKaﬂ CBSI3b. . Butmorexa [IOK
' KHCTHTERHO https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTCJILHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpema 3 bubmmorexa T[TOK
p p https://m.edsoo.ru/7f41837c
OBLIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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9 KUIIACC

KosauuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3ejioB U TeM uudpoBbIe
Ne n/m P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo U XuMnuyeckmne peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKmuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIMTUYECKAS] JUCCOIUALIHS. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HemeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTHKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpymmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKIX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [TOK
' PYHHpL. Lp https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
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Wroro mo pazneny 25
Pazgen 3. Mera/sibl M UX COeIMHEHUSA
. bubnuorexa [JOK
3.1 Obumpe cBOHCTEA METAILIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxkueiime MeTauIbl U KX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 BemntecTtBa 1 MaTepHasl B )KU3HA YeJIOBEKa 3 bubmmorexa [OK
) m P https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE BpeMs 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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