AHHOTaIUsA K padoyeii mporpamme

yueOHoro npeamera « XumMusa», 8-9 kiaccol

PaGouas mnporpamma ydeOHOro mnpeaMera «XuMHsS»  00s3aTENbHON
npeaMeTHod obnactu  «EcTecTBeHHO-HAay4HBIE TIPEAMETHI» pa3zpaboTaHa B
cootrBeTcTBUM ¢ TyHKTOM 32.1 ®I'OC OO0 u peanuzyercst B 2024—2025 yu.r. B 8—
9 knaccax.

PaGouas nmporpamma pa3paboTaHa yuyuTeaeM B COOTBETCTBHH C MOJIOXKEHUEM
0 pabouux mporpaMMax U OIpeaeseT OpraHu3alui 00pa3oBaTEIbHOU
JEATEeIbHOCTH YYUTEIIEM B IIKOJIE [0 JAHHOMY y4eOHOMY MpEeaMETY.

PaGouas mporpamma yueOHoro mpeamera spisercs dactbio OOIT OOO,
OIPEAEIAIOLIEH:

- COJIEpKaHUE;

- IUIaHMpYEMble  pe3yJibTaTbl  (JIMYHOCTHBIE,  METalpeIMEeTHble U
peIMETHBIC);

- TEeMaTHUYECKOE IIAHUPOBAHUE C YUETOM pabouelt mporpaMMbl BOCIIUTAHUS U
BO3MOKHOCTBIO Hcnonb3oBanusg JOP/IIOP.

[Ipn peanuzanuu MPOTpaMMbl HCIOJIB3YETCS CIEIYIONIEE MaTepUalibHO-
TEXHUYECKOE 00ecreYeHHe:

- 1udpoBas mabopaTopusi s IMIKOIRHUKOB llentpa o0OpazoBaHUs
€CTECTBEHHO-HAY4YHOU HamnpaBieHHOCTH «Touka poctay;

- HoyTOyku IleHTpa 00pa3oBaHMsI €CTECTBEHHO-HAYYHOM HaNpaBIE€HHOCTHU
«Touxku pocray;

- UHTEepakTWBHas mnaHenb lleHTpa  00pa3oBaHMs €CTECTBEHHO-HAYYHOMU
HaIpaBJIeHHOCTH « TOUKH pocTay.



MUHUCTEPCTBO MNPOCBEIEHUA POCCUNCKON ®EJEPALIUA

Munucrepcrso oopaszoBanus SpociaBckoii 001acTH

YnpasJjienue o0pa3zoBanusi AAMUHUCTPAUMN YTranuckoro MP

MOY COILI Ne5S uM. 63-10 YriIMuCKOro nexoTHoOro moJjkKa

PaccmoTtpeHa Ha negaroru4eckom COBETe VYTBepxkaaro:
MOY COLI Ne5 uMm. 63-ro Yriamdckoro Hupextop MOY COLL Ne5 um. 63-ro

IEXOTHOI'O II0JIKa

[Tporokon Ne 1 ot 29.08.2024

VYTINUCKOro IeXOTHOIO MOJIKa
ITarannema H.JL.
[Tpuka3 Ne77/01-09 ot 30.08.2024

PABOYASI [IPOTPAMMA
(ID 4109298)

y4e0HOro npeamera « XuMmus»

115t oOyyaromuxcst 8 — 9 Kj1accon

Yrianu, 2024



COJAEPXKXAHME OBYUYEHUA

8 KIIACC

IlepBoHavajibHbIEe XMMHUYECKHE MIOHATHS

[Ipeamer xumun. Posb XUMUM B )KU3HU 4YEJIOBEKA. XHUMUs B CUCTEME HayK.
Tena wm BemiectBa. Du3nmyeckue CBOWCTBA BEWIECTB. ATrperaTHO€ COCTOSIHUE
BeulecTB. [loHsATHE O MeTOnax Mo3HaHUs B XUMHUHU. UUCTBIE BEHIECTBA U CMECH.
CriocoObl pa3ieieHns CMECEH.

ATOMBI M MOJEKYJIbl. XHMHUYECKHE dJIEMEHThl. CHUMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocThie U ClOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUYEHHE.

Xumudeckass ¢opmyna. BaneHTHOCTH aTOMOB XUMHYECKHUX DJIEMEHTOB.
3aKkOH TIOCTOSAHCTBA COCTaBa BemecTB. (OTHOCHTENbHAs aTOMHasi Macca.
OtHocuTenbHas MOJEKyJsIpHas macca. MaccoBasi J0Jisi XUMHUYECKOTO 3JIEMEHTA B
COEMHEHHUH.

KomnuectBo BemectBa. Monbs. MonsipHas macca. B3anMocCBsA3b KOJIUYECTBA,
Macchl W 4YHCJIa CTPYKTYPHBIX €IMHUI[ BellecTBa. Pacu€tel mo Qopmynam
XUMHUYECKUX COETUHEHUN.

du3nyecKue U XUMUYECKUE SIBIICHUS. XUMUUYECKasl peakius U €€ NpU3HaKU.
3aK0H COXpAaHEHHS MacChl BEIIECTB. XUMHUYECKHE ypaBHeHUs. Knaccubukarms
XUMUYECKUX PEAKIUI (COeTUHEHNS, PA3I0KEHHUs, 3aMEILIEHUs, OOMEHA).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW IMOCYI0H, MpaBUiaMu pabOTHl B JTA0OpaTOpUH U
npuémMamMu 00paIeHus ¢ JIabopaTOpHBIM 000PYAOBAaHUEM, U3YUCHUE U OMUCAHUE
dbu3uYeCcKUX CBOWCTB O0pa3lloB HEOPraHWYECKHX BEIECTB, HaOJI0ICHUE
¢usnueckux (IMJIaBjeHUE BOCKa, TasHUE JIbJla, pPacTHUpaHUE caxapa B CTYIIKE,
KUIIEHWE U KOHAEHCAlMs BOAbI) U XUMHUYECKHX (FOPEHHE CBEUH, MPOKAJIMBaHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICUCTBUE Meja C KUCIOTON) SIBIICHUM, HAOII0ICHUE U
OMHMCaHUE MPU3HAKOB MPOTEKAaHMUsI XMUMHMUYECKUX peaklMil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe THAPOKCHUIA
menu (1) mpu HarpeBaHuu, B3auMojieiicTBrE kee3a ¢ pactBopoM cosd meau (1),
U3Yy4YeHHE CIOCOOOB Pa3eNIeHHs] CMECEil: ¢ MOMOILBI0 MarHuTa, (PUIBTPOBAHUE,
BBITIApYBaHUE, TUCTUIUIAIMS, XpoMaTorpadus, mpoBeIeHUE OYUCTKH MTOBAPEHHOU
comv, HaONMIOJeHWEe U  ONUCAaHWE  PEe3yJbTAaTOB  MPOBEACHHS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE MOJEIEH MOJIEKYII
(IIapocTepKHEBBIX).

Baxueimue npeacTaBuTe, M HEOPraHMYEeCKMX BeleCTB

Bo3nyx — cMech razoB. CocraB Bo3nyxa. Kuciopon — sneMeHT U mpocToe
BemecTBO. HaxoknmeHune kucimopoma B Tpupojae, (U3MYECKHE U XUMHYECCKUE
cBoricTBa (peakiuu rtopeHus). Oxcupawl. Ilpumenenue xkucnopoga. CrocoOsl



MOJIYYCHHUST KHUCIIOpoJa B J1abopaTopuud W TPOMBINUICHHOCTH. KpyroBopor
KHciopozaa B mpupoae. O30H — autoTponHas MOAU(PUKALNS KUCIOPOIaA.

TenmoBoit >((PEeKT XUMUUECKON peakiUuh, TEPMOXUMUUYECKUE YpaBHEHUS,
9K30- M JIHAOTEPMHYECKHE peakuuu. TONIMBO: yrojib W METaH. 3arps3HEHue
BO3/lyXa, yCWJICHHE MapHUKOBOTO d((exTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — »memeHT M mpocTtoe BewmecTBo. Haxoxaenue Boaopona B
npupojae, GuU3MYECKMe U XUMHUYECKHE CBOMCTBA, MPUMEHEHUE, CIOCOObI
nony4deHus. Kuciorsl u comnu.

MonsipHbIii 00bEM ra3oB. Pacu€Thl Mo XUMHYECKUM YPaBHCHHSIM.

®dusnueckue CBOWCTBA BOAbl. Boma kak pactBoputenb. PacTBOpBHI.
HacellieHHbIE M HEHACBHIIIEHHBIE PAaCTBOPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 1041 BellleCTBa B pacTBOpe. XUMHUYECKHUE CBOMCTBA BOJbl. OCHOBAHMSI.
Posie pacTBOpOB B mpupoje M B KU3HU 4enoBeKa. KpyroBopoT BOAbI B IPUPOE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OUMCTKA IPUPOIHBIX BOJ.

Knaccudukanus Heopranumdeckux coenunenuit. Oxcuanl. Knaccudukarms
OKCHUJIOB:  cojieoOpasyromue  (OCHOBHBIE, KHUCIOTHBIC, aM{(pOTEpHbIE) U
HecosneoOpasyronme. Homenknatypa oxcunoB. Dusnueckue M XUMHUYECKHE
cBomcTBa OKCUAOB. [lonydueHne okCuaoB.

OcHoBanusa. Knaccubukanuss ocHOBaHUM: IMENOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHuii. DPU3NUECKHME W XMMHUYECKUE CBOWCTBA
ocHoBaHuu. [lonmydeHne ocHOBaHUM.

Kucnorel. Knaccudukanus kucior. HoMenknatypa kuciaor. Ousndeckue u
XUMHUYECKUE CBOWCTBA KHUCHOT. Pan axktuBHoctu MmertamnoB H. H. bekerosa.
[TosmmyyeHnne Kucnor.

Comun. Homenknarypa coneil. @uznyeckrue U XMMUYECKUE CBOICTBA COJIEH.
[Tomyyenue counen.

I'enernueckas cBsI3b MEXKAY KJIaCCaMU HEOPTAHUYECKUX COETUHEHHUM.

Xumuueckuii IKCnepumenm:

KA4E€CTBEHHOE ONPENEIICHUE COJAEPKaHUS KHCIOpOAa B BO3yXe, ITOIYyUEHHUE,
coOupaHue, pacrno3HaBaHWE M U3YYEHUE CBOWCTB KHUCJIOpPOJAA, HAOJII0JEHUE
B3aMMOJICHCTBUSL BEIIECTB C KHCJIOPOJAOM M YCIOBHUS BO3HUKHOBEHUS U
IpPEeKpalieHusl TOpeHHs (MmoXapa), O3HAKOMJIEHWe C oOpasllaMh OKCHIIOB U
OTMUCAaHUE HX CBOWCTB, MOJy4YeHUE, COOMpaHHE, pACIIO3HABAHME U U3YyUYCHHUE
CBOWCTB BOjiopojia (TopeHue), B3aumoJeiictBue Bojgopona ¢ okcuaom meau (1)
(BO3MOKHO HCIOJIb30BAaHUE BUICOMATEPHUAJIOB), HAOMIOJACHHE OOpPA3IOB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIIEIOBAHHE OCOOEHHOCTEH pPacTBOPEHUSI BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, TPUTOTOBICHHUE PACTBOPOB C OMPEACIEHHOMN
MacCOBOM J0JIEl pacTBOPEHHOIO BEILIECTBA, B3aWMOJICUCTBUE BOJBI C METAJUIAMHU
(HaTpeM ©  KaibleM) (BO3MOXXHO HCIIOJb30BaHUE BUIEOMATEpPUAIIOB),



UCCJICIOBAaHUE OOpa3IOB HEOPTaHWYECKUX BEIIECTB PA3MYHBIX KIIACCOB,
HaOJII0ICHNE U3MEHEHUs OKPAaCKH MHAWKATOPOB B PACTBOPAX KUCIOT U LIEIOYEH,
uzyuyeHue B3aumozeiicTBusa okcuga menu (ll) ¢ pacTBOpoM cepHON KHUCIOTHI,
KHCJIOT C MeTajulaMHd, pPeakUWil HEeUTpaln3aluy, IMOJIYYEHHE HEpPaCTBOPUMBIX
OCHOBAHHI, BBITECHEHHE OJHOT0 METaJlla JIPYTMM M3 PacTBOpa COJM, PEUICHUE
AKCIEPUMEHTAIbHBIX 3a7a4 Mo Teme «BaxHeiue Kiacchl HEOPraHUYECKHUX
COCIMHEHUN.

Hepuoanyecknii 3axkoH u Ilepuoamyeckas cucreMa XHMHYECKHX
nemeHToB JI. U. MenneneeBa. CrpoeHue aroMoB. XHMHYECKAasl CBS3b.
OKHCINTETbHO-BOCCTAHOBUTEIbHbIE PEAKIIUU

[lepBble MOMNBITKM KiIacCUPUKAMKA XUMHUUYECKHX 3JeMeHTOB. [loHsitue o
rpynnax CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJIIbI,
raJIOTeHbl, THEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT aM(POTEPHBIEC OKCUIBI
U TUAPOKCHUJIBL.

[Tepuoanueckuii 3akoH. [leproauyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa.  Koporkomepuomnas W JJIUHHONEpHOAHAs  (HOPMBI
[lepnoguueckoit cucteMsl xuMuueckux anemeHToB /. Y. Menneneesa. [leprnonsl
u rpynnbl. DPusnyeckuil CMBICI NOPAAKOBOIO HOMEpa, HOMEpPOB IIEpUoOaa HU
TPYIIBI 3JIEMEHTA.

Crpoenune atoMmoB. CoctaB aTOMHBIX sifep. M3oTonbl. DnekTponbl. CTpoeHue
AJEKTPOHHBIX  000JO0YEeK aTOMOB TepBbIX 20 XMMHYECKHUX DJIEMEHTOB
[lepuomnueckon cucrembl JI. U. MennpeneeBa. XapaKTEpUCTUKA XHUMHUYECKOTO
3JIEMEHTA 110 ero nonoxeHuro B [lepuoanueckoit cucreme /1. . Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUsl pajnyca aTOMOB XHUMHYECKHUX BJIEMEHTOB,
METAJUTMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IpyIaM U Mepruoaam.

3nauenue [lepunoanueckoro 3akona u [lepuoan4ecKkoil CUCTEMbI XUMUYECKHUX
BJIEMEHTOB ISl Pa3BUTHsS HAayku W npakTuku. J[. M. MeHneneeB — yd€HbIM U
rpakIaHUH.

Xumuyeckass cBa3b. KoBajneHTHast (MoOJiipHAsT W HEMOJISIpHAs) CBSI3b.
DIIEKTPOOTPULIATENIBHOCTh XUMUYECKUX AJIEMEHTOB. IOHHAsI CBA3b.

Crenenp  okucieHusi.  OKHUCIATEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Ipouecchl okuciieHns: 1 BOCCTaHOBNEHUS. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMenm:

U3ydeHHe oOpas3loB BEIECTB METAUIOB U HEMETAJUIOB, B3aUMOJICHCTBUE
TUAPOKCUJA LHMHKAa C pPAcTBOpPAMHU KHUCIOT M WIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIIUM
(ropeHue, peakliiy pa3ioKeHHs], COEAUHEHU).

Mescnpeomemmnuie ceasu



Peanuzanust MeXOpeaMETHBIX CBSI3€M MpU M3YyYEHHMM XMMHHM B 8 Kiacce
OCYILIECTBIISIETCA 4YE€pPEe3 HCIOJb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAay4YHBIX
MOHATUM, TaK W MOHATHUM, SBISIONIMXCS CUCTEMHBIMH JJIsI OTJICIbHBIX MTPEAMETOB
€CTECTBEHHO-HAy4YHOI'O ITUKJIA.

OOmre ecTeCTBeHHO-HAYyYHbBIC TMOHATHS: HAY4YHBIN (hakT, TUIIOTE3a, TCOPHUS,
3aKOH, aHaJIW3, CHUHTE3, Kiaccudukamus, NEePUOAUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHNE, MOJICIIb, SIBIICHUE.

dusznka: Marepus, aTroMm, D3JIEKTPOH, MNPOTOH, HEWUTPOH, WOH, HYKIIH],
W30TOMBI, PAAUOAKTUBHOCTh, MOJIEKYyJa, AJICKTPUUYSCKUN 3apsl, BEIISCTBO, TEJO,
00bEM, arperaTHOE COCTOSIHME BEIIECTBA, a3, (U3UYECKUE BEIUYUHBI, €IUHUIIBI
MU3MEpPEHUS, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COJHIIE.

buonorus: gporocunres, apixanue, ouocdepa.

I'eorpadusa: armocdepa, ruapocdepa, MHHEpaNbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKONAEMbIE, TOIIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO U XMMHUYECKAs] peaKuusi

[lepnoanueckuit 3akoH. [leprnognyeckas cucreMa XMMUYECKUX JJIEMEHTOB /1.
N. Menneneea. CtpoeHue aromMoB. 3aKOHOMEPHOCTM B HM3MEHEHHM CBOMCTB
XUMHUYECKUX JJIEMEHTOB TMEPBBIX TPEX TMEPUOAOB, Kajlus, KaJlblUsi M UX
COCIMHEHU B COOTBETCTBHM C IIOJIO)KEHHEM »HJIEMEHTOB B Ilepuonnyeckon
CHUCTEME U CTPOCHUEM HX aTOMOB.

Ctpoenue BemiecTBa: BHAbI XUMHYECKOW CBSI3U. THUIBI KPUCTALIMYECKHUX
PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTAUIMYECKON PEIIETKH U
BHJIa XUMHYECKOU CBS3H.

Knaccudukanuss m1 HOMEHKIATypa HEOPTaHWYECKUX BEMIECTB. XUMHYCCKUE
CBOMCTBA BELIECTB, OTHOCSUIMXCA K pa3JIMYHBIM KJIacCaM HEOPraHuYeCKUX
COEJIMHEHUI, TeHETUYECKas CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukanuss XuMuaecKux peakifii o pa3IundHbIM MpU3HAKaM (10 YHCITY
U COCTaBy YYacTBYIOUIMX B pEAKIUHU BELIECTB, MO TemiaoBomy 3ddexry, mno
W3MEHEHUIO CTENEeHeW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, IO OOpaTHUMOCTH, IO
y4acCTHIO KaTaju3aTopa). DK30- U SHJIOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUYCCKHE
YPaBHEHHSL.

[TonsiTie o ckopoctu xumMuueckoil peakiuu. [loHsitTue 00 00OpaTUMBIX H
HEOOPATHUMBIX XUMUUYECKUX peakiusix. [IoHATHEe 0 TOMOTEHHBIX M IeTepPOTeHHBIX
peakuusax. llonarue o karanmmse. [lonsTue 0 xumuyeckom paBHoBecuu. MakTopsl,
BIIUSIIOIIME HA CKOPOCTh XUMHYECKOW PEAKIUMU M TOJOKEHUE XHUMHUYECKOTO
paBHOBECHS.

OKUCIUTETbHO-BOCCTAHOBUTENIBHBIE ~ pEaKIMK,  AJICKTPOHHBIM  OaslaHc
OKHMCJIUTEIbHO-BOCCTAHOBUTEIBHOM peaKIuu. CocrtaBiieHue ypaBHEHUM



OKHCJIMTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKIHM C  HMCIIOJIB30BAHMEM  METOJA
3JIEKTPOHHOrO OajaHca.

Teopus dNEKTPONUTUIECKON TUCCOUUALMU. DIIEKTPOIUTHI U HEIJIEKTPOIUTHI.
KaTtnonsl, annonsl. MexaHu3M AHMCCOLMALMU BEMIECTB C PA3JIMYHBIMA BUJIAMU
xumMudeckon cBszu. CreneHs aucconnanuu. CUIbHBIC U CIA0bIE JIEKTPOJIUTHI.

Peakuuu nonHoro oomeHa. Y clioBUs NMPOTEKaHUSI peaKlMii HOHHOTO 0OMEHa,
NOJIHBIE M COKpalI€HHbIE HWOHHBIE YypaBHEHHUs peakiuil. CBoOWCTBa KHUCIOT,
OCHOBaHMM W COJEH B CBETE€ TMPEJACTaBIEHUNH 00 IIEKTPOIUTUUYECKOM
nucconnanuu. KauecTBeHHbIE peakiiui Ha HOHBI. [IOHSATHE O TUAPOIU3E COTICH.

Xumuueckuu IKCnepumenm:

O3HAKOMJIEHUE C MOJENSAMU KPHUCTALIMYECKUX PEIIETOK HEOPraHUYECKHX
BEIIECTB — METAIJIOB W HEeMeTasioB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xopuma Hatpusi), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW PEaKInu
OT BO3JICUCTBUS paA3IUUHBIX (DAaKTOPOB, HCCIEIOBAHUE JJICKTPOMPOBOTHOCTH
pacTBOpOB BEHIECTB, MpolLEecca AUCCOUMALNM KHCIOT, WLIEI0Yed M COoJel
(BOBMOKHO  HCTOJB30BAHME BHUACO MaTEPHANIOB), IMPOBEICHHUE  OIIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  MPOTEKaHUsT  peakuuit HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa3oBaHHE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIUX — MPHUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKUUN
(ropeHue, peakiuu paszioKEeHHs, COSTUHEHHU), PACITIO3HABAHWE HEOPTaHUYECKUX
BEIIECTB C IIOMOIIBKD KAYECTBEHHBIX PEAKIMA HAa HOHBI, PEIICHUE
AKCIIEPUMEHTAIBHBIX 3a]1a4.

HeMmeTa/uibl 1 MX COeTMHEHUSA

OOmias xapakTtepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKkTepHbIe cTeneHn okucieHus. CTpoeHue M (U3HUECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TAJOTCHOB. XHWMHUYECKME CBOMCTBA HAa MPUMEPE  XJoOpa
(B3aUMOJICHICTBME C MeETaJlaMd, HEMeTaJJlaMH, Ilejo4aMu). XJIOPOBOJOPOI.
ConsiHast KHUCIIOTa, XMMUYECKUE CBOMCTBA, MOJydeHUE, MpUMEHeHHe. JleiicTBue
XJIOpa M XJOPOBOJOPOAA HA OPraHM3M YeJOBeKa. BaxkHeWlmme XJIOopuabl U UX
Hax0XJICHUE B IIPUPOJIE.

O6mras xapaktepuctuka 3aeMeHTOoB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE cTerneHn okucieHus. CTpoeHue u (pu3myecKkue CBOMCTBA
MPOCTBIX BEHIECTB — KUCIOPOJIa U CePhbl. AJIIOTPOIHBIE MOAU(PUKAIIUN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa ceprl. CepoBOmOpOJ, CTpoeHHE, (HU3HYECKUE U
XUMHUYecKue cBorcTBa. OKCUABI CEpbl KaK MPEACTAaBUTENIM KUCIOTHBIX OKCHJIOB.
Cepnas kucinora, @Qu3nueckue U XHUMHYECKHE CBOMCTBa (00mIME Kak
OPEACTaBUTEN KJacca KHUCIOT W cheuupuyeckue). XHUMUYECKHE peaKIuH,
JeXallde B OCHOBE MMPOMBIIUIEHHOIO CHoco0a MOJYYEHUSI CEPHOM KHCIIOTHI
[Ipumenenue cepHoil KUCIOThI. COIM CEpHOM KUCIOTHI, KAUECTBEHHAS PEAKIIHS Ha



cynbdar-uon. Haxoxmenune ceppl u €€ COEAMHEHUN B MPHUPOAEC. XUMHUUYECKOE
3arps3HEHUE OKPYXKAIONIEH Cpeabl COEAUHEHUSIMU Cephbl (KUCIOTHBIC JOXKH,
3arps3HEHHE BO3lyXa U BOJOEMOB), CIIOCOOBI €r0 IPEAOTBPAIICHUSI.

O6mras xapaktepuctuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTpPOEHUS
aTOMOB, XapaKTEpPHbIE CTENEHU OKHUCICHUS. A30T, pacCOIpOCTpaHEHUE B MPHUPOJE,
dbu3nyeckre U XuMU4YecKkue cBorcTBa. KpyroBopot azora B npupoje. AMMHAK, €ro
dbu3nYecKre 1 XUMUYECKHUE CBOMCTBA, MoJlydeHue u npumeHenne. Coam aMMOHMS,
uXx (U3NYEeCKue U XUMUYECKHUE CBOMCTBA, MpUMeHeHne. KauecTBeHHas peakiius Ha
WOHBI aMMOHHS. A30THas KHCIJIOTa, €€ TMoJydeHue, (QU3MYEeCKUe U XUMHYECCKUE
CBOMCTBa (00OIIME Kak MPEACTaBUTENS Kjacca KHUCIOT U crhenuduyueckue).
Hcnons3oBaHue HUTPATOB M COJEM aMMOHUS B KayeCTBE MMHEPATbHBIX
yno0peHuil. XuMrU4YecKoe 3arps3HeHUe OKPYIKAIOIIEH Cpelbl COSTMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXKIW, 3arps3HEHUE BO3AyXa, NOouBbl W BoaoéMoB). Docdop,
auioTponHeie Moaudukauu docdopa, PuU3MUECKUE U XUMUYECKHE CBOICTBA.
Oxkcun docdopa (V) u bochopnas kucinota, pu3nIecKre U XMUMHUIECKHUE CBOMCTBA,
nonyyerue. Mcnons3oBanue GpocdaToB B Ka4eCTBE MUHEPATBHBIX YI0OPEHUH.

O6mas xapakrtepuctuka 31aeMeHTOoB IV A-rpynmnbel. OcOOEHHOCTH CTPOCHHS
aTOMOB,  XapakTEepHbIE  CTENEHU  OKHUCJICHHUS.  YTIEepoJd,  aJUIOTPOIIHbIC
MOIU(UKALIMKM, PACIPOCTpaHEHUE B TNpUpojae, (PU3MYEeCKUe U XUMHYECKUE
cBoiicTtBa. AncopOuusa. Kpyrosopot yriepoaa B npupoje. OKCuabl yriaepoja, ux
dbu3uyeckue M XUMUYECKHE CBOWMCTBA, JIEMCTBME HA JKUBBIE OPraHU3MBI,
MOJIy4YeHUE U TMPUMEHEHHEe. DKOJOTHYECKHE MPOOJIEMBbI, CBS3aHHBIE C OKCHIIOM
yraepoga (IV), rumore3a rino0anbHOrO TOTEIUIEHUS KJIMMaTa, IMapHUKOBBIN
addexr. YroapHas KUciIoTa U €€ coM, X (GU3NYeCKHe U XUMHUYCCKHE CBONCTBA,
nojxyyeHue W TnpuMeHeHue. KauecTBeHHas peakiusi Ha KapOOHAT-UOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIIECHHOCTH M CEJILCKOM
XO3SIMCTBE.

[TepBoHavYaIbHBIC TOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COCTUHEHUSIX
yriepozaa (MeTaH, 3TaH, STUJICH, alleTUIICH, 3TaHOJI, TJIMIEPUH, YKCYCHAsl KUCIIOTA).
[IpupoaHble HMCTOYHUKH YIJIEBOJOPOAOB (Yyrojb, NPUPOAHBIA ra3, HedTb),
IPOAYKTHI UX TMepepaboTku (OCH3UH), UX POJIb B OBITY W MPOMBIIIICHHOCTH.
[TonsiTHe 0 OMOTOTUYECKH BXKHBIX BEIECTBAX: KUpaX, OeNKax, yriieBoJax — U UX
posii B OKM3HM 4eloBeka. MarepuaibHOoe €IMHCTBO OpPraHUYeCKUuX W
HEOPTraHUYECKUX COEJIMHEHUM.

Kpemuuii, ero ¢usnueckue u XUMHYECKHE CBOWCTBA, IMOIy4YEHUE U
npuMenenue. CoenuHenuss KpeMHusi B mpupone. OOmue mnpeacraBieHus o0
okcune kpemuus (IV) u kpemuueBoi kucnore. CHUIMKAThI, UX UCIOJIb30BaHUE B
OBITY, B MPOMBIIUICHHOCTU. BakHelllline CTpoOUTeNIbHbIE MaTepuaibl: KEpaMHKa,



CTEKJIO, IIEMEHT, OeTOH, *ene300eToH. IIpobiemMbl 6€30macHOr0 MCIOJIB30BAHUS
CTPOUTENBHBIX MATEPUAIIOB B TOBCEIHEBHOM JKU3HHU.

Xumuueckuu IKCnepumenm:

U3y4YeHHE 00pa3I[0OB HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJITHON KHUCIOTHI,
IIPOBE/ICHUE KAYECTBEHHBIX PEaKIMi Ha XJIOPHUI-UOHBI U HAOIIOJCHUE MPU3HAKOB
UX TIPOTEKAaHMS, OMBITHI, OTpaxkarouue (PU3NUYECKHE U XUMUUYECKHE CBOMCTBA
raJIorT€HOB M WX COEJWHEHHMH (BO3MOXKHO HCIIOIb30BAHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE ¢ oOpa3naMu XJIOPUAOB (TajJOTr€HUIOB), O3HAKOMJICHHE C
oOpa3uamMu ceppl W €€  COCNMHEHUAMU  (BO3MOXKHO  HCIOJIB30BaHUE
BUJIEOMATEPUAIIOB), HAOJIIOJEHUE Mpoliecca OOyIJIMBaHUs caxapa IoJ JeHCTBUEM
KOHLICHTPUPOBAaHHOM CEPHOM  KHUCJIOTBI, H3yYEHHUE XHUMHUYECKHUX CBOWCTB
pa30aBIIEHHON CEPHOM KUCIIOTHI, MPOBEICHNE KAaYeCTBEHHOM PeaKIMu Ha CyJbdat-
HMOH U HaOIIOJeHHe MpHU3HaKa e€ MPOTEKaHHs, O3HAKOMJICHHE C (U3NYECKUMU
CBOMCTBaMH a30Ta, (ochopa M HX COEAMHEHHH (BO3MOXXHO HCIIOJIb30BAaHUE
BUJIEOMATEpHUAIIOB), 00pa3liaMu a30THBIX M (POCHOPHBIX yAOOpEHUM, MoJydeHue,
coOupaHnue, pacrno3HaBaHWE€ M U3YYCHHUE CBOWCTB aMMHUakKa, TMpPOBEICHUE
KAueCTBEHHBIX PEaKIMi Ha MOH aMMOHHUS U ¢dochaT-uOH U U3yUYECHHE NPU3HAKOB
UX IIPOTEKaHUsl, B3aUMOIEUCTBUE KOHIICHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO
(BO3MOKHO UCIIOJIb30BAaHUE  BUJEOMATEpPHUAIIOB), U3y4YCHHE MoOJeNen
KPUCTAJUIMUECKUX PEmETOK anmasza, Trpadura, dynepeHa, O3HAKOMIICGHHUE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MojlydeHue, coOUpaHue, paclio3HaBaHUE U H3yuyeHUeE
CBOMCTB YTJIEKUCIIOTO ras3a, MPOBEIEHUE KAaUYeCTBEHHBIX pEaKlnii Ha KapOOHAT U
CUJIMKAT-UOHbl WU H3y4YEHUE TNPU3HAKOB HX TMPOTEKAHUsS, O3HAKOMJIEHUE C
OPOAYKIIMEH CHUJIMKATHOM MPOMBIIUICHHOCTH, PEIICHUE 3KCIEPUMEHTATbHBIX
3aj1ad 110 TeMe «BakHelIme HeMeTaJUIbl U UX COSIAUHECHUS.

MeTaJuibl 1 KX COCIMHEHUS

OOuras xapakTepuCTHKa XUMUYECKUX 3JIEMEHTOB — METANIOB HA OCHOBAHUU
ux TmnonoxeHus B llepmoamdeckon cucreMe XuMHUecKHx diaeMeHtoB [l W.
MenpneneeBa u ctpoeHus aToMoB. CTpoeHHE METAUIOB. MeTalndeckasl CBsi3b U
METAJUIMYECKas] ~ KPUCTAJUIMYECKas  PEIIETKa.  DJIEKTPOXUMUYECKUH  pAl
HaIpsHKeHU MeTamuioB. @U3nueckue U XMMHUYECKUEe CBOMCTBa MeTaiuioB. OO0mue
crnocoObl ModyyeHuss MeTauioB. [loHsATHE O KOpPpO3UM METaIOB, OCHOBHBIE
crocoObl 3amuThl X OT Koppos3ud. CrjaBbl (CTallb, YyTyH, AIOPAIIOMUHUM,
OpoH3a) U UX MPUMEHEHUE B OBITY U TPOMBIIINICHHOCTH.

[lenounble MeTaiIbl: MoNoXkeHue B llepuognyeckoil cucreMe XMMUYECKUX
anemenTtoB JI. M. MenzaeneeBa, CTpo€HUME HUX aTOMOB, HAXOXIEHUE B IIPUPOJIE.
duznueckre U XMMUYECKHUE CBOWCTBA (Ha mpuMepe Hatpus U Kamus). OKcuibl u



TUAPOKCUIBI HaTpusi W Kaius. [IpuMeHeHue WIeNOYHbIX METAIOB M HX
COEJIMHEHUU.

IllenouyHO3eMeENbHBIE METAJIbl MAarHMM M KaJdblUK: IIOJOKCHHE B
[lepuonnueckon cucreme xumudeckux snemeHToB . M. MenneneeBa, ctpoeHue
UX aTOMOB, HaXO0XJIeHHE B Ipupojie. Pu3ndeckre 1 XMMUYECKHE CBOMCTBA MarHus
U Kanblus. BaxHeliume coequHeHHs Kbl (OKCHUI, THIPOKCUI, COJIH).
XKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUSI.

AmroMuHUN: nosioxeHue B [lepuoandeckoi cuctemMe XMMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpOE€HUE aToMma, HaxOXJeHHE B Ipupone. Pusnyeckue u
XUMUYECKHE CBOWMCTBA aTlOMUHUSA. AMQOTEpHBIE CBOMCTBA OKCHAA U THPOKCH]IA
ATIOMHUHUS.

Keneso: monoxenue B [leppuoanyeckor cUCTEME XUMUYECKHUX JIEMEHTOB /1.
N. MenneneeBa, CTpOEHHME aToma, HaxXOXKIAeHHWE B mnpupone. dusznueckue u
XUMUUYECKHE CBOMCTBA xene3a. OKCuIbl, THApOKCU bl U conu xenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJIy4YEHUE.

Xumuueckuii IKCnepumMenm:

O3HAKOMJIEHHME ¢ oO0pa3llaMd METAUIOB U CIUIaBOB, UX (PU3NUECKUMU
CBOMCTBAMHU, U3YUYEHHME  PE3YyJbTaTOB  KOPPO3UM  METAIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHANIOB), OCOOEHHOCTEH B3aMMOJEUCTBUS OKCHUIA
KLU W HaTpus C BOJOM (BO3MOYKHO UCIIOJIb30BAaHUE BHJIEOMATEPHUAIIOB),
VCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, MPOLECCA TOPEHUS KeEJe3a B KUCIOPOJIE
(BO3MOXKHO  KCMOJIb30BAaHUE  BUJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
KAUEeCTBEHHBIX PEAKIMI HAa MOHBI: MAarHWs, KajblUs, allOMUHUS, LIMHKA, >Kelie3a
(1) u xene3a (1), mequ (1), HaOMIOACHME W ONMCAaHUE MPOIIECCOB OKPAITHBAHHSI
JJaMEHM MOHAaMU HaTpus, Kalusg U Kaiablud (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), UCCIIEIOBaHNE aM(DPOTEPHBIX CBOMCTB THMAPOKCHAA ATFOMUHUS
Y TUAPOKCUJA IMHKA, PEUIEHUE SKCIIEPUMEHTAIIBHBIX 3a7a4 1o Teme «BaxHenmme
METaJUIbl U KX COEUHEHUS.

XHMHUS ¥ OKpPY:KaLIas cpeaa

BemecTtBa n Marepuanibl B IOBCEJHEBHOW JKM3HU YeJIOBEKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB U XMMHUYECKUX peakiuil B ObiTy. IlepBas momoib mnpu
XUMHUUYECKUX 05KOTax U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpY’KawIleh cpeinl (MpeaeiabHasi T0mycTuMast
KOHIIeHTpaius BeulecTs, aanee — [1JIK). Pons xuMuu B penieHnn 3KoJI0ruyecKux
mpooIeMm.

Xumuueckuii IKcnepumenm:

U3yueHHEe OOpaslloB MATepUaNIOB (CTEKJIO, CIUIaBbl METAJIJIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmuvle ceasu



Peanuzanust MeXOpeaMETHBIX CBsI3€M NMpU M3yYeHHMM XUMHUM B 9 Kiacce
OCYILIECTBIISIETCA 4YE€pPEe3 HCIOJb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAay4YHBIX
MOHATUM, TaK W MOHATHUM, SBISIONIMXCS CUCTEMHBIMH JJIsI OTJICIbHBIX MTPEAMETOB
€CTECTBEHHO-HAy4YHOI'O ITUKJIA.

OOme ecTeCTBEHHO-HAyYHbIC MOHATHS: HAY4YHBIM (pakT, THUIIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KilaccuPukaius, MepUOAUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICIUPOBAHHUE, HU3MEPEHUE, MOJIeb, SBJICHUE, IMapPHUKOBBIN
3¢ dexT, TEXHOTOTHS, MAaTEPHAITHI.

dusznka: Marepus, aroMm, D3JIEKTPOH, MNPOTOH, HEWUTPOH, HOH, HYKIIH],
U30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYJIa, JJICKTPUYECKUM 3apsii, MPOBOJHUKH,
MOJIYTIPOBOJTHUKH, JTUAJEKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHOE COCTOSIHHE BEILIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KpUCTAIIINUECKas
peméTKa, CruiaBbl, (U3MYECKUE BEIWYUHBI, SIUHUIIBI W3MEPEHHS, KOCMHUUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/b1, COJIHIIE.

buonorusi: ¢orocunres, npixanue, Omocdepa, IKOCHCTEMa, MHUHEPAIbHBIC
yn00peHus, MUKPOAJIEMEHTHI, MAaKPOAJIEMEHTHI, TUTATEIbHBIC BEIICCTBRA.

I'eorpagusi: armocdepa, rugpochepa, MHUHEpATbI, TOPHBIE MOPOJBI,
MOJIE3HbIEC NCKOMAeMbIE, TOTUIUBO, BOJITHBIE PECYPCHI.

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
XUMHUHAN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yJbTaThl OCBOCHHS MPOrpaMMBI OCHOBHOIO  OOIIEro
o0Opa3oBaHMs JOCTUTAIOTCS B XOi€ OOydYeHHsS XHMHUU B EIUHCTBE y4eOHOW H
BOCIIUTATCIBHOM JACATCIHPHOCTA B COOTBETCTBUH C TPATUIIMOHHBIMH POCCUMCKUMU
COLIMOKYJIBTYPHBIMH M JyXOBHO-HPABCTBCHHBIMU IICHHOCTSIMHU, TNPUHSATHIMA B
o0IlleCTBe MpaBWIaMH M HOpPMaMH IIOBEICHUS M CIOCOOCTBYIOT MpoIeccaM
CaMOITO3HAHUS, CAMOPA3BUTHUS M COLUATM3AIMHA 00YYarOIIHXC .

JINYHOCTHBIC  PE3yJbTAaThl  OTPaXKalOT  T'OTOBHOCTH  OOYYalOLIUXCS
PYKOBOJICTBOBAThCSI CUCTEMOW  TO3WTHBHBIX I[EHHOCTHBIX OPHCHTAMHA |
pacIipeHKe OIbITa ACITSILHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHUS

IICHHOCTHOI'O OTHOIIECHUS K OTCUECTBEHHOMY KYJIbTYPHOMY, HCTOPHUCCKOMY
U HAyYHOMY HACJICJMIO, TIOHUMAHUSA 3HAYCHHS XUMHUYCCKOM HAyKd B IKHU3HHU
COBPEMEHHOr0 OOIIECTBa, CIIOCOOHOCTH BIIAJETh JOCTOBEPHON HH(pOpMaIuei o
IEPEAOBBIX JOCTHIKCHHSIX W OTKDPBITHUSAX MHPOBOH M OTCUYECTBCHHOM XHMHUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOHCTBE MHpa U OOIIECTBA;

2) TPa’KIaAHCKOT0 BOCIIMTAHUS:



IPEACTABICHUS O COIMAIBHBIX HOpPMax MW MpaBUjIaX MEKINIYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE, KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
NOJIE3HOM,  y4eOHOMCCIEAOBAaTEebCKOW, TBOPYECKOM M JAPYrHX  BHJAAX
JEATeIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOHW COBMECTHOM JEATENbHOCTH IpHU
BBITIOJTHEHWH Y4YeOHBIX, TO3HABATCIbHBIX 3aJlay, BBITOJHEHUH XUMHYECKHUX
AKCIIEPUMEHTOB, CO3/IaHUH YUEOHBIX MTPOCKTOB, CTPEMIICHUS K B3aHMOTIOHMMAaHUIO
M B3aUMOIIOMOIIM B TIpollecce€ DITOM Yy4eOHOM NESITEIBbHOCTH, TOTOBHOCTHU
OIICHWBAaTh CBOE TIOBEJICHHE M IIOCTYIKHM CBOMX TOBAPHINEH C IIO3HUIIUU
HPaBCTBEHHBIX M MIPABOBBIX HOPM € YYETOM OCO3HAHUS IMOCIICICTBHM MOCTYITKOB;

3) HEHHOCTH HAYYHOT0 TIO3HAHUS

MHPOBO33PEHUYECKHUE TPEJICTABICHUS O BEIIECTBE M XUMHYECKOW PEaKIIHH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTaBIISIIOIINC
OCHOBY JIJISI TIOHUMAHUS CYIIHOCTH HAyYHOU KapTHHBI MHUpa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS TIPHUPOMBI, B3aMMOCBI3SIX YEIIOBEKA C
MPUPOJTHON CPEIOi, O POJIM XMMHH B TTIO3HAHUHU ATUX 3aKOHOMEPHOCTEH;

MIO3HaBaTEIbHBIC MOTHBBI, HAIPABJICHHBIC HA IOJYY€HHE HOBBIX 3HAHUU 10
XUMUH, HEOOXOAMMBIE HJisi OOBACHEHUS HAOJI0/Ia€MbIX MPOIECCOB U SIBJICHUI,
MI03HABATEIIbHON, WH()POPMAITMOHHOW M YHUTATEIBCKOM KYJILTYpPHI, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEJIbHOM paboOThl € y4YeOHBIMM TEKCTaMH, CIIPAaBOYHOMU
JUTEpPaTypor, JOCTYIIHBIMH TEXHHYECKMMH CpPEJCTBAaMU HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYyYEHUI0O M TIO3HAHWIO, JIOO03HATEIIBHOCTh, TOTOBHOCTh U
CIIOCOOHOCTHh K €aMOOOpa30BaHUIO, TMPOCKTHOM H  HMCCIEIOBATEIbCKON
JEATeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOyYCHHS B
JlaJdbHEHUIIIEM;

4) dpopmMupoBaHHS KYJbTYPbI 310POBbSI:

OCO3HAHME IIEHHOCTH J>KHU3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3/I0POBBIN 00pa3 >KU3HHW, OCO3HAHWE MOCIEICTBUNA U
HETMPUATUE BPETHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJIsI, HAPKOTHUKOB, KypEHH),
HEOOXOJMMOCTH COONIOJICHUsI TMpaBWil O€30MacHOCTH TNpH  OOpalleHuu C
XUMHUYECKHMH BEIIECTBAMH B OBITY U PEabHOMN KU3HM;

5) TPyA0BOr0 BOCTIMTAHUSI:

MHTEPEC K MPAKTUYECKOMY M3YUYEHUIO0 TPodeccuii U Tpya pa3IuyHOro poja,
YBOKCHHE K TPYIy M pe3yjibTaraM TPYJIOBOH JEATEIbHOCTH, B TOM 4YHUCJIE Ha
OCHOBE IIPUMEHEHHS IPEAMETHBIX 3HAHMH IO XHMHH, OCO3HAHHBIM BBIOOD
WHIUBUTYTBHON TPAGKTOPUU MPOAODKCHHS 00pa30BaHUs C YIETOM JIMIHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHenHon npodeccuoHaabHOM IeSITEIbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aJaliTHPOBATHCS B IPOPECCHOHAILHON Cpeie;



6) 3K010rH4YecKOr0 BOCITUTAHUSI:

AKOJIOTMYECKU 11€JIECO00pa3HOe OTHOIIEHHWE K MPUPOJIE€ KaK HCTOUYHHKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIeCTBOBAHUSI, MOHUMaHUE IIEHHOCTU 3I0POBOTO U
O6e3zonmacHOro oOpa3a KHU3HHU, OTBETCTBEHHOE OTHONIEHHE K COOCTBEHHOMY
buznUecKoMy M TICHXHMYECKOMY 370POBBIO, OCO3HAHHE IEHHOCTH COOJIIOICHUS
paBUJI 0€30MMaCHOTO MOBEICHUSI P padOTe C BEIIECTBAMU, a TAK)KE B CUTYaIUX,
YTPOXKAIOMIKUX 30POBBIO U )KU3HU JIIOICH;

CIIOCOOHOCTH TPUMEHSTHh 3HAHUA, MOJy4aeMble MPU MU3YYCHUH XWMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOLIEW MPUPOJIHON CPEIOW, ISl MOBBIICHUS
YPOBHSI ~ DKOJIOTMYECKOM  KYJbTYpbl, OCO3HAHUs TJIOOAJBLHOIO  XapakTepa
AKOJIOTMYECKUX MPOOJIEM M IMyTeH HMX pEelIeHUs MOCPEIACTBOM METOJO0B XUMHUH,
HKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCSI UM B MTO3HABATEIbHOM,
KOMMYHHUKATUBHOW U COLMAIIBHON ITPAKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATDHI

B cocraBe wmeTanpeaMETHBIX PE3YIbTATOB BBIICIAIOT 3HAYUMBIE IS
dbopMUpOBaHUS MHUPOBO33PEHHS OOIEHAYYHBbIC TOHATHUSA (3aKOH, TEOpHs,
NPUHIINI, TUIIOTE3a, (aKT, CUCTEMA, MPOIECC, SKCIEPUMEHT U JPYroe.), KOTOpbIe
UCIIOJB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX MpEeAMETax U IMO3BOJISIOT Ha
OCHOBE 3HAaHUW U3 ITUX MPEIMETOB (HOPMHUPOBATH MPEACTABICHUE O IEIOCTHON
HAy4YHOW KapTHUHE MHpa, U YHUBEpCalbHbIe yueOHbIE NeWCTBUS (IT03HABATEIbHBIE,
KOMMYHUKATHUBHBIE, DPETYJISTHUBHBIE), KOTOpPbhIE 00ECIEUMBAIOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJITAHUPOBAHUIO W OCYIIECTBIICHUIO Y4EOHOM
NEATEIIbHOCTH.

Io3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUSA

ba3oBble j1ornueckue aeiicTBUs:

YMEHHUSI HCIOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIIJIEHUS TP OCBOCHHUHU
3HAHUW: PACKPBIBATH CMBICT XUMUYECKHX MOHSATUN (BBIACIATh UX XapaKTEpHbIC
NpU3HAKHU, YCTAaHABIMBATh B3aUMOCBSI3b C JPYTMMHU MOHSTUSIMH), HCIOJIb30BaTh
MOHATHUS JJIs1 OOBIACHEHUS OTNIENbHBIX (PAKTOB U SIBJICHU, BHIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(UKALMM XUMHUYECKUX BEIIECTB U XUMHUYECKHX DPEaKIuH,
yCTaHaBJIMBATh MPUYMHHO-CIICJCTBEHHBIE CBA3UM MEXAY OOBEKTaMU H3yUCHHS,
CTPOUTH JIOTUUECKUE PACCYKIEHUS (MHIYKTUBHBIC, AEAYKTUBHbIC, 10 AHAJIOTHUN),
JieaTh BHIBOJIBI M 3aKIIOUEHUS;

yMEHUE TMPUMEHITh B TIpoOlleCCe IO3HAHUS TOHATHS (NpEAMETHBIE U
MeTarpeJAMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIIH, UCIIOIb3YEMbIE B XUMUU,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICTIbHBIEC TTPEACTABICHUS —
XUMUUYECKUH 3HaK (CHMMBOJ JJIEMEHTAa), XUMHUueckas (opMyna M ypaBHEHHUE
XUMUYECKON PEeaKIUu — MpU PEHICHUH Yy4eOHO-TI03HABATENbHBIX 33/1a4, ¢ YYETOM
ATUX MOJIENbHBIX MPEJICTABICHUIN BBISIBISATh M XapaKTEPHU30BaATh CYIICCTBEHHbBIE



NPU3HAKU U3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMUYECKUX PEAKIIHH,
BBISIBJISAITh  OOLIME  3aKOHOMEPHOCTH, HNPUYMHHO-CIEACTBEHHBIE CBA3M U
IPOTUBOPEUHS B U3yHUaeMbIX MPOLIECCAX U SIBJICHUSX.

Ba3oBble ucciienoBarejbcKkue 1eMCTBUA.

YMEHUE HCIIOIb30BATh IOCTABJICHHBIE BOIPOCHI B KA4€CTBE HHCTPYMEHTA
NO3HAaHUS, a TaKXKe€ B KayeCTBE OCHOBBI i1 (POPMUPOBAHUS THIIOTE3BI IO
POBEPKE MPABUIIBHOCTU BBICKA3bIBAEMBIX CYKIECHUN;

OpuOOpeTeHNe OmbiTa MO IUIAHUPOBAHUIO, OPraHM3allMd U IPOBEJIECHUIO
YUEHHYECKUX OKCIEPUMEHTOB, YMEHHWE HaOlmofaTh 3a XOJOM Ipoliecca,
CaMOCTOATENIbHO MPOTHO3UPOBATH €r0 pe3yibTaT, (OpMyIUpOBaTh 0000IIEHHS U
BBIBOJIBI IO PE3YJIbTaTaM MPOBEAEHHOIO OMbITA, UCCIIEIOBAHUS, COCTABIATh OTUET
0 MPOJIeJIaHHOM padoTe.

Pabora ¢ nuHpopmanueii:

yMEHUE BbIOMpATh, AHAIU3UPOBATH M HWHTEPIPETHPOBATH HWH(OPMAILUIO
pPa3IMYHBIX BUJOB U (HOPM Mpe/ICTABICHUS, MOJIyYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOIyJIIpHAsl JIUTEpaTypa XUMHUYECKOTO COJEp)KaHUs, CIIPABOYHBIC
nocobus, pecypcsl WHTepHETa), KpUTUYECKH OLEHUBATH MPOTHUBOPEUYUBYID U
HEJIOCTOBEPHYIO UH(POPMAITHIO;

yMEHUE MPUMEHSATh Pa3IM4Hble METOJbl U 3alpOoChl MPU MOUCKE U OTOOpE
UH(GOpPMAIlMM U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 33Ja4 ONPEIEIEHHOrO THUIA, TPUOOPETEHHE ONBITA B
00JlaCTH  UCHOJIb30BaHUSI  MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJBTYPOH aKTUBHOTO MCIIOJIb30BAHUS PA3IMUHbIX TOMCKOBBIX CHCTEM,
CaMOCTOSATENILHO BRIOMPATh ONTUMAIBHYIO (JOpMY MpecTaBICHUS HHGOPMAIINH 1
WUTIOCTPUPOBATh pEIIaeMble 3aJaud HECIO0XHBIMA CXEMaMH, JHarpamMMaMy,
apyrumu popmamu rpaduKi U UX KOMOMHAIUSMU;

yMEHUE UCIOJIb30BaTh W aHAJIM3UpOBaTh B IIpolecce Yy4yeOHOH U
UCCIIEIOBATENBCKON NEATEIbHOCTH MH(POPMAIMIO O BIUSHUHU MPOMBIIUICHHOCTH,
CEJNbCKOTO XO35IMCTBa M TPAHCIIOPTAa HA COCTOSIHME OKpYXarouledl NpUpOIHON
Cpelbl.

KoMmyHHKaTHBHBIE YHMBepPCcaJIbHbIE Y4eOHbIe qeiCTBUS:

YMEHHUS 3aJlaBaTh BOINPOCHI (B XOJ€ Jauaiora W (WJIh) JIUCKYCCHH) TIO
CyllecTBy  oOcyxkpaemMoill  Tembl, (OPMYJIMPOBATH CBOM  MPEMJIOKECHUS
OTHOCUTEJILHO BBIMOJIHEHUS IPEAJIOKEHHON 3a/1a4;

YMEHMsSI ~ TIPEICTaBIsATh  MOJYYEHHBbIE  Pe3yJbTaThl  [103HABATEIbHOU
NEATENbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTaX; JeJaTh MPe3eHTAIUI0
pPE3yIAbTATOB BBINOJHEHUS] XMMHUYECKOT0 SKCIIEPUMEHTA (J1a0OpaTOPHOIO OIbITa,
1ab0paTOpHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4E€OHOTO TPOEKTA);



yMEHUsl Y4eOHOro COTPYJHUYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABAaTEIbHOM W MCCIENOBATENBCKOW  JESATENBHOCTM  IIPU  PELICHUU
BO3HMKAIOIIMX TPOOJEM Ha OCHOBE y4éTa OOLIMX HHTEPECOB M COTIACOBAHMS
no3uuui (00CyXkaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbD», KOOPAUHAIUS
COBMECTHBIX JCHCTBUM, OIpPENCICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBINIOJIHEHHOM paOOThI U APYTHE).

PerynsiTuBHbIE YHMBepcajibHbIe YUeOHbIe NelCTBUSA:

YMEHUE CaMOCTOSITENIBHO ONPENEATh LENU JESITEIIbHOCTH, IUIAHWPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesTEeNbHOCTh, BBIOUpaTh Hanbonee 3(pPexkTuBHbIE CIOCOOBI peleHus: yueOHbIX U
NO3HABAaTEIbHBIX 3a/1a4, CAMOCTOATENIBHO COCTABJATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QITOPUTM  JEHUCTBUUA NPU BBINOJHEHUM 33JaHUM C YUYETOM
MOJTyYeHHUs] HOBBIX 3HAHHUU 00 HM3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IIOJYYEHHOTO pE3yJibTara 3asBICHHOW LENH, YMEHUE
UCIIOJIB30BaTh U aHAJIU3UPOBATh KOHTEKCTHI, IPEIJIaraéMbI€ B YCIOBUU 3aIaHUI.

HNPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3ydbTaTOB IO OCBOEHUIO 0053aTE€IbHOTO
coliepKaHUs, YCTAHOBJIEHHOTO JaHHOM (enepanbHON paboyeil mporpaMMon,
BBIJICNIAIOT: OCBOCHHBIE OOYYaIOIIMMHUCS HAy4YHbIE 3HAHUSA, YMEHHUS U CIIOCOOBI
NeHCcTBUH, crnenuduuecKkue g TpeAMeTHOH o0jacTu  «XHUMHUS», BHUIBI
NEATEIBHOCTH 10  IIOJYYEHWI0 HOBOIO  3HAaHMs, €ro  HHTEpIPETalnH,
npeoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMUHbBIX YYEOHBIX U HOBBIX CUTYaIUsIX.

K xoniy oOyuenus B 8 kiacce npeqMeTHbIE pe3ysibTaThl HA 0230BOM YpOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y O0yUaIOIUXCSI YMEHHI:

e pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IOHSATUN: aTOM, MOJIEKYJa,
XUMUYECKUN DIIEMEHT, IMPOCTOE BEIIECTBO, CIIOKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJISIpPHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHNH, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTAa, OCHOBAaHHE, COJb, JJIEKTPOOTPULATEIBHOCTb, CTEIECHBb
OKHUCJICHHS, XMMHMUYECKasi peakiusi, KiacCupUKaIUs peakiui: peakuuu
COCIVHEHNUs], PEaKLUU PAa3JIOKEHUs, PEaKUUU 3aMEUICHUs, pPEeaKuuu
00OM€Ha, 7K30- U 3HJIOTEPMHUECKUE PEAKIINH, TEII0BOU 3 (eKT peakuuu,
AIpO aToMa, JJICKTPOHHBINA CIIOM aroma, aroMHas OpOUTallb, PaaAUyC
aTOMa, XMMHUYECKasl CBA3b, MOJSPHAs U HEMOJIIpHAs KOBAJEHTHAs CBS3b,
WOHHAsl CBSA3b, MOH, KAaTMOH, aHWUOH, PACTBOP, MAaccoBas J0JS BEIIECTBA
(mpolleHTHAsl KOHIIEHTpPAIlUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aHMOCBSI3b OCHOBHBIX XHMHWYECKHX TOHSATUH H
IPUMEHSTH 3TH MOHATHS PU OMUCAHUU BEUIECTB U UX MPEBPAILLCHMIA;



UCIIOJIb30BAaTh XUMUYECKYIO CHMBOJIMKY IS COCTaBJICHUS (HOpMYI
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPENENATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSIX,
CTENEHb  OKUCIIEHUS  DJIEMEHTOB B  OWHApHBIX  COEIUHEHUSX,
MPUHAJJICAKHOCTh BEIIECTB K OMNPEAEIEHHOMY KIAcCy COEAUMHEHUN Mo
dbopmynaMm, BHUJ XUMHUYECKOM CBSI3M (KOBaJlGHTHAasT M HOHHAs) B
HEOPTaHUYECKUX COSIUHEHUSIX;

packpeiBath cmbica [lepuoamueckoro 3akona JI. M. Mengeneesa:
JIEMOHCTPUPOBATh TMOHUMAHHUE MEPUOAUYECKON 3aBUCUMOCTU CBOMCTB
XUMUYECKUX AJIEMEHTOB OT UX mojiokeHus B I[lepuoguueckoil cucreme,
3aKOHOB COXPAaHEHHS MAacCChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUE€HUSI, 3aKOHA ABOTrapo;

OMKCHIBATh M XapakTepu3oBaTh Tabmmunyio (opmy Ilepuoamaeckoit
CUCTEMbl XHMHYECKHUX DJJEMEHTOB: pa3jiuyaTh TMOHSITUS «TJIaBHAs
noarpynmna (A-rpynna)» u «mnobdouHas noarpymnmna (b-rpymma)», mansie u
Oonblliie TEepUOAbl, COOTHOCUTH O0O3HAYEHMs, KOTOpPHIE HMEIOTCS B
tabnuue «llepuognueckas cucremMa xumuuyeckux saemeHtoB . .
MenpaeneeBay C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUSI aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sJipa, 00Iee YUCIO 3JIEKTPOHOB
U pacIpeaesieHue UX Mo 3JIEKTPOHHBIM CII0SIM);

KJIACCU(PHUIIMPOBATh XMMHUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMUYECKUe peakiuu (10 YHUCIy M COCTaBYy YYaCTBYIOIIUX B pPEaKIUH
BEIIECTB, M0 TETUIOBOMY (P deKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPK/Iasi OMUCAHUE TPUMEPAMU MOJIEKYIISPHBIX
YPABHEHUU COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIINN;

MPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaU€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUUYECKUX MPEBpaAlICHU B
Pa3JIMYHBIX YCIOBUSIX;

BBIUKCIIATh OTHOCHUTEIIbHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOrOo »dJeMeHTa 1o ¢opmye
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, NPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON pEaKIIuu;

MPUMEHSATH OCHOBHBIE OINEpAllMd MBICIUTEIBHON JIEATETbHOCTH — aHAINU3
U CHHTE3, CpaBHEHHE, 0000IIEeHHE, CHCTEMAaTH3aIluI0, KIaCCU(PHUKAIUIO,
BBISIBJICHUE TMPUYUHHO-CIEACTBEHHBIX CBSI3€M — JJIsI U3y4YEHUSI CBOMCTB
BEIIECTB U XUMHUYECKUX pPEaKUUi, eCTeCTBEHHO-HAy4YHbIE METO/bI
NMO3HAaHUSI — HaAONIOJICHHE, W3MEpeHUe, MOJCIHPOBAHUE, SKCIECPUMEHT
(peasibHbBI U MBICIICHHBIN );



CIeOBaTh  NpaBWIaM  TOJB30BAHUS  XHUMHYECKOM  TMOCYyIOH W
7a00paTOpHbIM O0OPYJIOBAaHMEM, a TaKXKe IMpaBWiaM OOpaIlleHHus C
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSMH 110 BBITIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO U COOMPAHMIO
ra3oo0pa3HbIX BENIECTB (BOJOpOAA M KHUCJIOPOJAa), MPUTOTOBIICHHUIO
PacTBOPOB C OMPEEIEHHON MAacCOBOM JOJIE PaCTBOPEHHOIO BELIECTBA,
IJIAaHUPOBATh M TPOBOJUTH  XUMHUYCCKHE  OKCIEPUMEHTBI  II0
pacno3HaBaHUIO PACTBOPOB MIEIIOYEH U KUCIOT C MOMOIIbIO MHIUKATOPOB
(;makmyc, henondTanenH, METHIIOPAHXK U APYTHE).

K koHniy oOydeHus B 9 kiacce npeIMeTHbIE Pe3yIbTaThl Ha 0a30BOM YPOBHE

JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCSI YMEHUM:

pPacKpbIBaThb CMBIC] OCHOBHBIX XUMHUYECKHUX TMOHSATUNA: XUMHYECKHI
JJIEMEHT, aTOM, MOJIEKYJa, HWOH, KaTHOH, aHHWOH, IPOCTOE BEIIECTBO,
CJIO)KHO€ BEUIECTBO, BAIICHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKHUCJICHHS, XUMUYECKasl peakiusi, XUMUYecKas CBs3b, TEIIOBOM 3PdeKT
peakuuu, MOJb, MOJSIPHBIH  00BEM,  pacTBOp,  DIJICKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJIEKTPOIUTHYECKAs IUCCOLMALNSA, PEAKUUHA HOHHOTO
oOMEHa, KaTalu3arop, XUMHYECKOE paBHOBecuE€, OOpaTUMble U
HEOOpaTUMBbIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE DPEAKIIUH,
OKHUCJIUTENIb,  BOCCTAHOBUTEIIb,  OKHCIEHHWE U  BOCCTAaHOBIICHHUE,
ajioTponusi, aM(pOTepHOCTh, XUMHUYECKasi CBS3b (KOBAJEHTHAsl, MOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METaljIoB,
CIUIaBbl, CKOpPOCTb XHUMHUYECKOW peakluu, MPEAeIbHO AOMYyCTUMAs
koHueHtpanus [1/IK Bemecrtsa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHATUM U
MPUMEHSTH 3TU TOHSATHUSI IPU ONUCAHUU BEILIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUIS COCTaBJIeHUS (HOpMyI
BEIIECTB U YPABHECHUN XMMHUYECKUX PEAKIUN;

ONPENETATh BAJICHTHOCTD U CTETIEHb OKUCICHUSI XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUSX PA3JIMYHOTO COCTaBa, NPUHAJIEKHOCTh BEUIECTB K
onpenenéHHOMY KJacCy CO€IMHEHUN 1o ¢GopMmysaMm, BHA XUMHYECKOU
CBSI3W (KOBAJEHTHAs, WOHHAs, METAJUIMYEeCKas) B HEOPraHUYECKUX
COCIMHEHUSIX, 3apsAJ]l MOHA MO0 XUMHUYECKOU (hopMmysie, XxapakTep Cpeabl B
BOJHBIX PACTBOpPaxX HEOPraHMYECKUX COCAMHEHUH, THUIl KPUCTAIUITMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpeiBaTh cmbica Ilepmogmueckoro 3akona JI. M. MeHnneneeBa u
JIEMOHCTPUPOBATh €ro IOHUMAHHME: OINMUCHIBATH W XapaKTepPHU30BaTh
Tabnuunyio Gopmy Ilepuoanueckold cUCTEMbl XMMHUYECKHX 3JEMEHTOB:
paznuyaTh TOHATUS «TJaBHasg noarpymma (A-Tpynma)y U «mobo4yHas



noarpynna (b-rpynma)», manmeie u OoNbIINE TNEPUOJBI, COOTHOCHUTH
0003HAaUEHUsA, KOTOpPbIE HMMEITCS B NEPUOJUYECKON Taldmuue, ¢
YUCIIOBBIMU  XAapaKTEpPUCTUKAMHU  CTPOEHUS  aTOMOB  XMMHYECKUX
AJIIEMEHTOB (COCTaB M 3apsii  sapa, oOILee YHUCIO JJIEKTPOHOB U
pacrpesieieHue UX [0 D3JEKTPOHHBIM CIOsIM), OOBSACHATH oOOIIMe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB 3JIEMEHTOB M MX COEJIMHEHHH B
npejesiax MajblX MEPUOOB U IIABHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUYECKUE 3JEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKUE peakuuu (10 YMCIy M COCTaBy YYAcCTBYIOIIUX B pPEAKIUU
BELIECTB, 10 TEIUIOBOMY 3(PQPEKTy, IO U3MEHEHUIO CTEINEHEW OKHCIICHUS
XUMHYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME W CHEIU(PUUYECKHE XHUMHYECKHE
CBOICTBAa MPOCTBIX M CIOXHBIX BELIECTB, MOJITBEpPXk Aasi OINHUCAHUE
IIPUMEPAMHU  MOJIEKYJIIPHBIX M HMOHHBIX YPAaBHEHHH COOTBETCTBYIOIIUX
XUMUYECKUX PEAKIIHI;

COCTABJIITh YPaBHEHHUSA 3JIEKTPOJUTUYECKONM JAUCCOLUMALMUA  KHCIIOT,
LIET0YEH U COJIEH, MTOJHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMI HOHHOTO
oOMeHa, YypaBHEHMsI peakUuuid, MOATBEPKAAOIIUX CYLIECTBOBAHUE
IEHETUYECKOM CBSI3M MEK/y BEIIECTBAMU Pa3JINYHbIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX pPEAKUUN
MOCPEJICTBOM COCTABJICHHS SJIEKTPOHHOTO OajlaHCa ATUX PEaKIINid;
IIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXKHOCTH ITPOTEKAaHUs XWMHYECKHX MPEBPAILEHUN B Pa3IUYHbIX
YCIIOBHSIX;

BBIYMCIIATh OTHOCHUTEIIbHYIO MOJIEKYJIIPHYIO W MOJIIPHYIO MAacChl
BELIECTB, MAaCCOBYIO JIOJII0 XUMHYECKOIOo JJIeMeHTa 1o (dopmyie
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, TPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHYECKOW PEaKILINH;

coOnrofaTh  MpaBWiIa  IOJIB30BAHMS ~ XUMHUYECKOW  IMOCYJOH U
7a00paTOpHBIM O00OpYAOBAaHHMEM, a TaKXKe TMpaBuia oOpallleHus c
BEIIECTBAMH B COOTBETCTBHUM C HWHCTPYKUUSMH I10 BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHX OINBITOB MO TMOJIYYEHUIO U COOMpPAHMIO
ra3o00pa3HbIX BELIECTB (aAMMHUaKa U yIIEKUCIIOro rasa);

IPOBOJUTh  PEAKLUMH, IOATBEPXKIAIOIINE  KAYeCTBEHHBIM  COCTaB
pa3IMYHBIX BEILIECTB: PACIO3HABaTh OMBITHBIM MyTEM XJIOPHUA-, OpOMU-,
uoaua-, KapOoHar-, ¢docdar-, cunMkar-, cyiabdar-, THAPOKCHUI-UOHBI,
KaTHOHBl aMMOHHS M HMOHBI M3YYEHHBIX METAJUIOB, IPUCYTCTBYIOLIUE B
BOJHBIX PACTBOPaX HEOPIAHMYECKUX BEILECTB;



e TMPHUMEHATh OCHOBHBIC ONEPAIlid MBICIUTCIBHOW JCATESILHOCTH — aHAIH3
U CHHTE3, CpaBHEHHE, O0000IlEeHHe, CHUCTEMATU3aIMI0, BBISIBJICHUE
MPUYMHHO-CJICACTBEHHBIX CBS3€H — IS WM3Y4YEHHUS CBOWCTB BEIICCTB U
XUMHUYECKUX PEaKIUi, eCTeCTBEHHO-HAy4YHBIC METOABl IO3HAHUSA —
HaOJII0JICHUE, U3MEPEHUE, MOJICTUPOBAHUE, SKCIICPUMEHT (pealbHBIA U
MBICJICHHBIH ).

IIpu peanu3zanuu NporpaMmMsbl UCHOJb3YeTCH CJeAylollee MATePUaIbHO-
TeXHHYECKOoe odecrneyeHue:

- uudpoBas mnaboparopusi i mKoJdbHUKOB lleHTpa oOpazoBaHUs
€CTECTBEHHO-HAYYHOM HampaBlIeHHOCTH « Touka pocTay;

- HoyTOyku lleHTpa 0Opa3oBaHUs €CTECTBEHHO-HAYYHOW HAIPaBICHHOCTH
«Touxku pocray;

- UHTepakTUMBHas maHenb LleHTpa  00pa3oBaHMs €CTECTBEHHO-HAy4YHOU
HarpaBieHHOCTU «Touku pocTay.

Peanu3anusi nporpaMMbl BOCIIMTAHMSA S

- dopMHUpOBAHUE pOCCHUICKOM IPaKIaHCKOMN UJEHTUYHOCTH,
IPUHAIIIEKHOCTH K OOIHOCTH rpaxkaaH Poccuiickoit @enepanuu.

- Bocniuranue n100Bu K pogHOMy Kpato, PonnHe, cBoeMy HapoJy, YBa)K€HUS
K ApyruM HapoaaMm Poccuu

- Bocnuranue Ha OCHOBE JYXOBHO-HPAaBCTBEHHOM KYJIBTYPbl HapoOJOB
Poccun.

- @OopMHUPOBAaHHE JCTETUYECKOM KyJIBTYpbl HAa OCHOBE POCCHUMCKHMX
TPAJMLIUOHHBIX JYXOBHBIX II€HHOCTEH, NpHOOIIEHHWE K JydmMM oOpasuam
OTEYECTBEHHOI'O U1 MUPOBOI'0 UCKYCCTBA

- Bocrintanne yBaxkeHHsI K TpyLy, TPYASAIIMMCS, pe3yabTaraMm Tpyaa (CBOEro
U JIPYTUX JIFOJEH )

- ®opMHUpPOBAHHE 3KOJOTMYECKOW KYJIbTYpPbl, OTBETCTBEHHOI0, OEpEKHOIO
OTHOLUEHUS K IIPUPOJIE, OKPYXKAIOLIEHN cpelie

- Bocniutanue ctpemiieHUs K MO3HAHUIO Ce0sl U APYTrHUX JIOJEH, TPUPOABl U
obmiecTBa



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoanuecTBO 4acoB
Ne HaunmeHoBaHue pa3/iesioB U DJIeKTpPOHHbIe (LM(pPOBbIE)
KoHnTpoJbHbIe IIpakTHyeckue
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTebHbIE PeCypPChI
padoThI padoThI
Pa3pea 1. IllepBoHayanbHble XUMHYECKHE TIOHATHS
Xumus — BakHas o0JacThb
11 €CTECTBO3HAHUS U 5 0 5 bubmuoreka [{OK
' MIPAKTUYECKOU 1EATEITBHOCTH https://m.edsoo.ru/7f41837¢
YyeJIOBEKa
12 BertectBa 1 xXuMuueckue 15 1 0 bubmuoreka [JOK
' peaxImn https://m.edsoo.ru/7f41837c
Hroro no pazueny 20
Pa3pnen 2. BaxxHeiimme npeacTaBuTe/ M HEOPraHMYEeCKUX BelleCTB
21 Boznyx. Kucnopon. Ilonstue 6 0 0 bubnnorexa [JOK
' 00 oKcHIax https://m.edso00.ru/7f41837c
29 Bonopoa.llonsitue o kucinorax 8 0 1 bu6mmorexa [IOK
' U COMSAX https://m.edso0.ru/7f41837c
Bona. PactBopsl. [Tonsitue 06 Bu6nuoreka [JOK
2.3 5 1 1
OCHOBAHHUIX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIaCCHI bubmuorexa [JOK
2.4 . 11 1 1
HEOPraHWYECKUX COCTUHEHUI https://m.edsoo.ru/7f41837c
Hroro o pasneny 30

Paznea 3. Ilepuoanuecknii 3axoH u Ilepuoguveckas cucrema xumuueckunx 3aemMeHToB /. U. MenneneeBa. CTpoeHne aToMoB.
Xumuueckas cBsi3b. OKHCINTETbHO-BOCCTAHOBHTEIbHbBIE pPe€aknuu




[lepuoanueckuii 3aKOH U

31 [Tepuonnueckas cuctema 7 bubmuoreka [JOK
' XUMHUYECKHX 3ieMeHToB /. W. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue atoma
XUMHYECKas CBI3b.
3.2 OKHUCIIUTEITBHO- 8 bubmmorexa [TOK
' https://m.edso0.ru/7f41837c
BOCCTAHOBUTEIIHHBIE PEAKIINU
bu6nmoreka [JOK
Hroro mo pasneiy 15 https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpems 3 bubnnorexa [IOK
p p https://m.edsoo.ru/7f41837¢c
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KIIACC

KosmnuecTBo yacos DJIEKTPOHHBIE
HaunmeHnoBaHue pa3ieioB U TeM nudposbie
Ne ni/m P Kontpoubnbie | IIpakTnuyeckue (ncbp )
NMPOrpamMmblI Bcero o0pa3oBaTeJIbHbIE
padoTbI padoThI
pecypcsl
Pa3nen 1. BemecTBo 1 XuMHU4ecKkne peaknuu
11 [ToBTOpenue u yriryoieHue 3HaHun 5 1 0 bubnnoreka [JOK
' OCHOBHBIX pa3/eoB Kypca § Kiacca https://m.edso0.ru/7f41a636
12 OcCHOBHbIE 3aKOHOMEPHOCTH XUMUYECKUX 4 0 0 bubnuoreka [IOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DIEKTPONUTHYECKAsT AUCCOLIMALIMS. 8 1 1 bubmuotexa [JOK
' XHUMUYECKUE PEAKLIIUU B PACTBOPAX https://m.edsoo0.ru/7f41a636
Hroro no pazneny 17
Pasnea 2. HemeTanibl M X COeIMHEHUS
21 OOm1ast XxapaKTepUCTHKa XUMHUYECKUX 4 0 1 bubnnoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMUIECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 0 0 bubmmorexa [JOK
' py - ~eP https://m.edsoo.ru/7f41a636
COEIIMHEHUS
OO01mas xapaKTepuCTHKa XUMUYECKUX Eub 10K
noJInoTeKa
2.3 VA- A 7 0 1
OJICMEHTOB rpymIteL. ASOT, hocop  nx https://m.eds00.ru/7f41a636
COEJIMHEHUS
OO6m1as XxapakTepUCTUKa XUMHUECKUX
2.4 snneMeHToB |VA-rpynmnel. Yriepon u 8 1 2 bubnnorexa [IOK
' . DYIIBL p https://m.edsoo.ru/7f41a636
KPEMHUH U UX COeTUHEHUS




Htoro no pazneny

25

Pa3zgea 3. MeTa/sibl M X COeTMHEHUSA

. bubmmoreka [JOK
3.1 Obmue cBoHCTBa MeTaLIOR 4 https://m.edsoo.ru/7f41a636
. bubmmoreka [JOK
3.2 Bakneiime MeTaJUIbl 1 UX COSTUHEHUS 16 httos://m.edsoo.ru/7f41a636
Htoro no paznery 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BerecTBa 1 MaTepHalibl B )XKU3HU YEJIOBEKA 3 bubnnorexa [IOK
' t P https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
P 3 bu6mmoreka [IOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68







