MHWHUCTEPCTBO MPOCBEIIEHUSI POCCUNCKOI ®EJIEPALIUU
MHUHUACTEPCTBO OBPA3OBAHUSI, HAYKH U MOJIOJEKHOI
ITOJIATUKU KPACHOJAPCKOTO KPASI
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MUHHUCTEPCTBO MPOCBEIIEHUS POCCUCKOM ®EJEPAIINA
MUHHUCTEPCTBO OFPA30BAHUS, HAYKU U MOJIOJAE KHOMN
MOJINTUKHN KPACHOJAPCKOT O KPASI
YIIPABJIEHUE OBPA3ZOBAHUS AJIMUHUCTPALIUA
MYHUIIUITAJIBHOT'O OBPASOBAHUS ABUHCKNH PATOH

MKOY COI Nel8
PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
Ha Me1aroruuyeckoM 3aMecTuTeNb qupekrtopa  aupekrop MKOY COIII
COBETE no YBP Ne 18
®opononosa H. 1O. Korosa 3. E. ®opononosa H. IO.
poTokoJI Ne 1 oT «30» aBrycra 2023 r. ITpukas Ne 221
oT «30» aBrycra 2023 rr. oT «31» aBrycra 2023 .

AnanTupoBaHHasi pado4yasi mporpaMmma

yueOHOro npeaMera « XuMHun»
U1 oOyJaromuxcs 8-9 KimaccoB

n. Cuneropck 2023



COJEPKAHUE YYEBHOT' O IIPEJIMETA

8 KVIACC

IlepBoHayabHBbIE XUMHYECKHE MTOHITHSA

[Ipenmer xumuu. Ponb XMMHM B KW3HU 4YenoBeka. Tenma u BemiectBa. Dusnyueckue
CBOICTBA BENIECTB. ArperaTHO€ COCTOsIHME BenlecTB. [loHsATHE O MeTogax MO3HAHUS B
XUMUU. XUMHS B cucTeMe Hayk. Uuctele BemiectBa M cmecu. CrocoObl pas3fesieHus
CMeECeH.

ATOMBI U MOJIEKYJbl. XUMHUUYECKHE 3JIeMEHThl. CHMBOJIBI XUMUUYECKHX JJIEMEHTOB.
IIpocTeie u ci1oKHBIE BEMIECTBA. ATOMHO-MOJIEKYJIIPHOE YUYEHHE.

Xumnueckas (opmyna. BaleHTHOCTH aTOMOB XHWMHUYECKHX DJIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BemecTB. (OTHocuTenbHas aToMHas Macca. OTHocuTenbHas
MOJIEKYJIsIpHast Macca. MaccoBast 107151 XMMUYECKOTO 3JIEMEHTA B COCTUHEHUH.

dusznueckue U XUMHYECKUE SBICHUS. XUMHUYECKas peakius U e€ MpU3HaKu. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMHUYECKUE ypaBHeHUs. Kiaccudukarus XUMHUYECKUX
peakuuii (CoequHEeHUs, pa3IoKEeHHs, 3aMEIICHUsI, OOMEHA).

XHWMHUYECKUN HKCIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOM IOCYIOH, C IpaBUJIaMU
paboTel B jabopaTopu W mpuémMamu oOpalieHus ¢ Ja0opaTOpHBIM 00O0PYIOBAHHEM;
U3y4YeHHE W ONHCcaHue (PUINYECKUX CBOWCTB 00pa3llOB HEOPraHMYECKHX BEUIECTB;
HaOmoieHne ¢u3nyeckux (TUIaBJI€HHE BOCKa, TasHUE JbJa, pacTHUpaHUE caxapa B
CTYIIKE, KUTEHHE U KOHACHCAIMS BOJbI) U XUMHUYECKUX (TOpEHUE CBEYH, MPOKAIUBAHHE
MEIHOM IPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHUCIOTOM) SIBICHUM, HAOIIOJeHUE U
OMMCAaHHWE TMPU3HAKOB TMPOTEKAHUS XHMHUYECKHUX pEaKIuil (pasiokeHue caxapa,
B3aMMO/ICIICTBUE CEPHOM KUCIIOTHI C XJIOPUAOM Oapus, pasioxeHue ruapokcuaa meau(1l)
IpU HarpeBaHWM, B3auMojelcTBHUe xene3a ¢ pactBopoMm conu Memu(ll)); uszyuenue
CIOCcOOOB pasJieieHusi cMeceil (C MOMOIIbI0 MarHuTa, (UIbTPOBAaHUE, BBHIMAPUBAHUE,
TUCTHIUISIMUS), MPOBEICHUE OYHCTKU TOBApEHHOM CoOJM; HAOJIOACHHE W OIMCaHue
pe3yJabTaTOB MPOBENCHUS ONBITA, WUIIOCTPUPYIOLUIETO 3aKOH COXPAHEHUSI MacChl;
CO37aHue MOJEJIe MOJIEKYJ (IIapOCTEPKHEBBIX ).

Baxueimme npeacTaBuTe/ Il HCOPraHMYECKUX BelleCTB

Bo3ayx — cmecsk razos. CoctaB Bo3ayxa. Kuciopos — 371eMEHT U TPOCTOE BEIIECTBO.
Haxoxzaenune kucimopoaa B mpupoje, (PU3NYECKHE M XMMHYECKHE CBOWCTBA (peakiuu
ropenusi). Oxkcunel. Ilpumenenne xkucnopoga. CrocoObl MOMy4YeHHS KHCIOpoAa B
naboparopu W TpOMBIIUIEHHOCTH. KpyroBopor kucinopoga B mnpupone. O30H —
IITOTPOTHAs MOU(UKAIIHS KUCIOPO/I.

TeroBoit >PdekT XUMHUUECKOW pPEeaKIuu, TEPMOXUMHYECKHE YpaBHEHUS, JK30- H
SHIOTEpPMUUYECKUE peaklru. TOIUIMBO: Yrojib U METaH. 3arpsA3HEHUEe BO3/yXa, YCUIICHUE
MapHUKOBOTO 3 deKTa, pa3pylieHrne 030HOBOTO CIIOSL.

Bomopon — oanemeHT M mpocroe BemectBo. HaxoxkneHue Bomopona B IPUPOE,
¢dbu3nueckne U XMMHYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOOBI MosydeHus. Kucmorsl u
COJIH.

KomnuectBo BemecTBa. Mosb. Mosmsiprast Mmacca. 3akoH ABoraapo. MomsipHbIil 00bEM
ra3oB. Pacuérsl mo XUMHYECKUM ypaBHEHHUSIM.

®usnueckue cBoucTBa BoAbl. Boma kak pactBopurens. PactBopel. HacelueHnele n
HEHACBIIIEHHBIE paCcTBOPHL. PaCTBOpUMOCTH BellecTB B BoAe.MaccoBas J0JIs BEIIECTBA B



pacTBOope. XuMuyeckue cBoicTBa Boabl. OcHoBaHMs. Poib pacTBOpoB B Hpupose U B
KU3HU YesoBeka. KpyroBopoT Bonbl B npupoje. 3arps3HeHue NpupoaHbix Boa. OxpaHa
Y OYKCTKA MPUPOJIHBIX BOJI.

Knaccudukarus neopranmdyeckux coenuHenuil. Oxcuapl. Knaccudukanus oxkcuioB:
coneoOpa3zytoniye (OCHOBHbBIE, KHCIIOTHbIE, aM(pOTEpHbIE) M HECcoJIeoOpa3yIoLue.
Homenknarypa okcuoB (MeXIyHapoHasi U TpuBHUajbHas). PU3NUECKUEe U XUMUYECKUE
CBOMCTBA OKCUIOB. [lomydyeHrne oKCuaoB.

OcHoBanus. Knaccupukanuss oCHOBaHUMN: MIENOYM M HEPACTBOPUMBIE OCHOBAHMSL.
Homenknarypa ocHoBaHuM (MEXIyHapojaHas W TpuBHaibHasi). Dusnueckue u
XUMHYECKHE CBOMCTBA OCHOBaHWM. [loslydyeHrne OCHOBaHUI.

Kucnorsl. Knaccudpukauus xkucinor. HomenknaTypa kuciaor (MeXIyHapoAHAs H
TpuBHaibHas). PU3nuecKre U XUMUYECKHUE CBOMCTBA KUCIOT. Pl akTUBHOCTH METalJIOB
H. H. bekeroga. [lonyuenne Kucinor.

Comu. Homenkmarypa coneil (MexayHapoaHas W TpuBHalbHas). Duznueckue u
XUMHUYECKHE CBOMCTBA cojiei. [lomydyenue coseil.

['eneTnueckas cBsI3b MEXAy KjaccaMy HEOPTaHMUYECKUX COCTMHEHUM.

XHWMHUYECKUN DKCIIEPUMEHT: KauyeCTBEHHOE ONPENENICHUE COAEpP)KaHMs KUCIopoAa B
BO3JlyXe; MOJIydeHHe, COOMpaHue, pPACIO3HABAHME M H3Y4YEHHE CBOICTB KHCIOPOJa;
HaOJIt0/IeHE B3aMMOJICHCTBUS BELIECTB C KHUCIOPOJOM M YCIOBHUSI BO3HUKHOBEHMS U
MpeKpalleHus ropeHus (moxkapa); o3HakKOMJIeHHe ¢ 00pa3liaMyd OKCUJIOB M OMHUCAHUE HX
CBOICTB; IMOJIydeHHE, cOOHMpaHue, pacro3HaBaHUE U HU3YYEHHE CBOICTB BOAOpOIA
(ropenue); B3aumojeicTBue Bojopoaa ¢ okcuaom Meau(ll) (Bo3mMokHO MCIONIb30BaHUE
BUJEOMATEpPUANIOB);  HaOmOJeHHMe  00pa3lloB  BELIECTB  KOJMUYECTBOM | MOIIb;
UCCIIeIOBAaHUE OCOOEHHOCTEW pPAaCTBOPEHHS BEIIECTB C PAINIMYHON PACTBOPUMOCTHIO;
IPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MacCOBOM J0JIel paCTBOPEHHOIO BEILECTBA;
B3aMMOJICIICTBUE BOJIbI C METAJUIAMU (HATPUEM M KaJiblieM) (BO3MOXKHO HCIIOIb30BAHUE
BUJICOMATEPUANIOB); OINpEJCIIEHHEe pPACTBOPOB KHUCIOT M HIEJIOYEeH C TMOMOIIbIO
UHIMKATOPOB; UCCIeI0BaHUuE 00pa3lloB HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB;
HaOJO/IeHue M3MEHEHHUs] OKpacKd HWHAMKATOPOB B pAcTBOpax KHUCIOT U IIEIO0YEeil;
u3ydeHue B3aumojencTBus okcuna meau(ll) ¢ pactBopoM cepHON KHUCIOTHI, KUCIOT C
METaJulaMH, peakuuid HEeWUTpalu3aluu; IOJyYeHHE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHUE OJIHOIO METajula IPYTUM U3 PacTBOPA COJIM; PEUIEHUE IKCIIEPUMEHTABHBIX
3az1a4 1o Teme «BaxkHelne Ki1acchl HEOPTraHMYECKUX COCTUHEHUIN.

Ilepuoanyeckuii 3axkoH u [lepuoanyeckasi cucrema Xumu4eckux 3jiemeHToB /1. U.
MenpgeneeBa. Crtpoenne aromoB. XuHMHYECKasd CBA3b. (OKHCIHTEJIbHO-
BOCCTAHOBHTE/IbHbIC PeaAKIIUH

[lepBbie MONBITKM KiIacCU(PHUKAIUK XUMHUECKHX »JIeMEeHTOB. [loHsTHE O Tpymnmax
CXOJIHBIX 3JIEMEHTOB (IIE€JIOYHBIE U HIETOYHO3EMEIbHBIE METAIJIbI, TAJIOTE€HbI, HNHEPTHHIE
rasbl). DJIIEMEHTBI, KOTOpbIe 00pa3yloT aM(pOTepHbIE OKCHJIBI U THUPOKCUIBI.

[lepuonnueckuii  3akoH. llepmogmyeckas cucTeMa XMMHUYECKHUX  DJIIEMEHTOB
1. 1. MenpneneeBa. Koporkomnepuognas u amuHHonepuoanas (opmsl Tlepuoamueckoit
cuctembl xuMuueckux 3nemeHToB J1. M. Menneneesa. [lepuoast u rpynmnel. Gusnueckui
CMBICI TIOPSAKOBOrO HOMEpa, HOMEPOB MEPUO0/Ia U IPYIIIbI JIEMEHTA.

Crpoenue artomoB. CoctaB aTomMHbBIX sigep. W3otombl. nexkTpoHbl. CTpoeHue
AJIEKTPOHHBIX 000JI0UeK aTOMOB MepBBIX 20 XHMMHYECKHX 31eMeHTOB lleprnonnmueckoit
cucreMbl JI. I. MenneneeBa. XapakTepuUCTMKa XHMHMYECKOTO DJJIEMEHTa II0 €ro
nonoxenuto B [lepunonnueckon cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH  M3MEHEHMsI  paJuyca  aTOMOB  XMMHYECKHX  DJIEMEHTOB,
METAJUIMYECKUX W HEMETAJUIMYECKHX CBOMCTB MO TpynmaM W MepuoAaM. 3HAUYCHHE



[Tepuonnueckoro 3axkoHa W IleproanyYeckol CUCTEMBI XUMHUYECKHUX DSJIEMEHTOB A
pa3BUTHUSA HayKu U npakTuku. 1. . MeHnneneeB — yd€HbIN U TPaKIaHKH.

Xumuueckass  cBsizb.  KoBalieHTHass  (MOJjsipHass U HEMOJsIpHAsi)  CBS3b.
DNEeKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBSA3b.

Crenenp okucieHud. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIE peakuuu. [Iponecchl
OKHCJICHUS U BOCCTAaHOBJICHHS. OKHCIINTENN U BOCCTAHOBUTEIIH.

XUMUYECKUH SKCIIEPUMEHT: M3Yy4YeHHE OOpa3LO0B BELIECTB METANIOB U HEMETAJUIOB;
B3aMMOJICICTBHE THUIPOKCHUJA IIMHKA C PAacTBOPAaMH KHUCJIOT W LIEIOYEH; MPOBEICHUE
ONBITOB, WUTIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI
(ropeHue, peakuu pas3yioKeHUsI, COEAMHEHHUS ).

MexnpeamMmeTHbie CBA3H

Peanmu3anuss  MeXnpenIMeTHBIX  CBSI3éM IOpU  W3YYEHMH XHMHHM B 8 Kilacce
OCYUIECTBIISIETCS] Yepe3 UCIOJIb30BaHHE KaK OOIIMX €CTECTBEHHO-HAYUYHbIX MOHITHH, TaK
YW TIOHSATHM, SBJSIOIIMXCS CHCTEMHBIMH JUIsi OTHAEJIBHBIX MPEAMETOB ECTECTBEHHO-
Hay4YHOTO IUKJIA.

OO0mme ecTeCTBEHHO-HAy4YHBIC MOHSATHS: HAay4YHBIA (DakT, TUmoTe3a, TEOpHsi, 3aKOH,
aHaiu3, CHHTE3, KiIaccuukauus, MEePUOAUYHOCTb, HAOIIOJEeHHE, SKCIEPUMEHT,
MOJICJINPOBAHNE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®usuka: marepus, aroMm, OHJIEKTPOH, MNPOTOH, HEUTPOH, WOH, HYKJIHJ, H30TOIbI,
PaMOaKTUBHOCTh, MOJIEKYJa, OJJIGKTPUYECKUH 3apsii, BEIIECTBO, TeJlo, OOBEM,
arperaTHOE COCTOSIHHE BEIIECTBAa, Ta3, (U3MYECKHUE BEIWYWHBI, CIUHMIIBI W3MEPECHHUS,
KOCMOC, TUTaHETHI, 3B€311b1, ConHILE.

buonorus: ¢doTocunTes, ApIXaHue, ouochepa.

I'eorpadus: armocdepa, rugpochepa, MHUHEpANbl, TOpPHBIE MOPOJbI, MOJIE3HBIE
MCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTBo M XMMH4YeCKas peaKkuusi

Ilepnognueckuit  3akoH. Ilepuoguueckas cucreMa  XMMHMYECKMX — DJIEMEHTOB
. 1. Mengneneea. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B W3MEHEHUM CBOWCTB
XUMHYECKUX DIEMEHTOB IEPBBIX TPEX NMEPHUOAOB, Kalus, KalblUs U UX COCIAWHEHUU B
COOTBETCTBHHU C IIOJIOKEHUEM 3JIEMEHTOB B Ileproguueckoil CUCTEME M CTPOEHUEM HX
aTOMOB.

CrpoeHue BemecTBa: BHIbl XMMHYECKOW CBS3H. THIBI KPUCTAJUNIMYECKUX PEIIETOK,
3aBUCUMOCTh CBOWMCTB BEIIECTBA OT THUINA KPUCTANIMYECKOW pEmETKH W BHIA
XUMHYECKOHN CBS3H.

Knaccudukanyss m HOMEHKJIAaTypa HEOPraHMYECKUX BELIECTB (MEXIyHapoAHas U
TpUBHAJIbHAs). XUMUYECKHE CBOMCTBA BEILECTB, OTHOCAIIUXCSA K pa3IMYHBIM Kjaccam
HEOPraHUYECKUX COCIUHEHUM, TEHETUYECKas CBSI3b HEOPTAHUYECKUX BEILECTB.

Knaccudukanms XuMUYECKMX peakluil MO pa3iuyHbIM IpH3HaKaM (MO0 YHUCITy U
COCTaBy YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEINIOBOMY 3((EKTy, M0 M3MEHEHHIO
CTETICHEH OKHUCIICHUS XUMHUYECKUX OJJIEMEHTOB, IO O0OpaTMMOCTH, IO YYaCTHIO
KaTanu3aropa). K30- U SHAOTEPMHUUYECKHE PEaKLUU, TEPMOXUMHUYECKHE YPABHEHUS.

[Tonatue o ckopocTH XUMU4ecKkoi peakiuu. [loHsTHE 00 0OpaTUMBIX U HEOOPATUMBIX
XUMUYECKHUX peakuusax. [IoHsTHe 0 TOMOreHHBIX U reTeporeHHsbIxX peakuusax. [lonarue o
XUMUYECKOM paBHOBeCHM. DaKTOpBI, BIMSIONIME HA CKOPOCTh XMMUYECKOM PEAKLUU U
IIOJIOYKEHNE XUMUYECKOIO PAaBHOBECHSI.



OKHCIUTENIbHO-BOCCTAHOBUTENBHBIE PEAKIINHU, JIEKTPOHHBIA OanaHC OKUCIUTEIHHO-
BOCCTAHOBUTEIbHOM pEeaKuyru. CocraBnienue YpaBHEHUI OKHCIIUTENBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUN ¢ UCTIOIB30BaHUEM METOA AJIEKTPOHHOIO OanaHca.

Teopust 2IEKTPOTUTUYECKON JUCCOLUUALMH. OJIEKTPOJIUTHI U HE- DIIEKTPOIUTHI.
Katnonbl, aHmonbl. MeXaHW3M JUCCOLMAIMA BEIIECTB C PA3JIMYHBIMH BUIAMU
xumMudeckou cBszu. CteneHpb nucconuanuu. CHUIIbHBIC U CITA0bIe SJIEKTPOJIUTHIL.

Peakiuu nonHoro oomMeHa. YciaoBuUsl MPOTEKAHUS PEAKIIMA MOHHOTO OOMEHA, MOJIHbIC
Y COKpAIlIEHHBIE MOHHBIE YpaBHEHUs peakuuil. CBOKWCTBA KUCJIOT, OCHOBAaHUW U COJIEH B
CBETE MPEJICTABICHUIN 00 SNEKTPOTUTHIECKOM Arcconnani. KauecTBeHHbIE peakiiuu Ha
noHBbI. [loHATHE O THAPOIN3E COJIEH.

XUMUYECKUN SKCIIEPUMEHT: O3HAKOMIJIEHHUE C MOJACISIMUA KPUCTAINIMYECKUX PEHIETOK
HEOPraHMYECKUX BEIIECTB — METAJIOB W HEMETa/IoB (rpaduTa U ajiMasa), CIOKHBIX
BEIIECTB (XJIOpUJA HATpusl); HCCIEJOBAHUE 3aBHUCUMOCTH CKOPOCTH XHMHYECKOM
peakiu OT BO3JCUCTBUS PA3IUYHBIX (PAKTOPOB; UCCICAOBAHHUE DIIEKTPOMPOBOJIHOCTU
pacTBOPOB BEIIECTB, MPOIECCa TUCCOIMAIUM KHUCJIOT, IIeJouYe W coljied (BO3MOXKHO
WCIIOJIb30BaHUE BUICOMATEPHAIIOB); TTPOBEACHHUE OIMBITOB, WLTFOCTPUPYIOIMIUX MPU3HAKU
MPOTEKaHUsI peakIuii HOHHOro oOMeHa (oOpa3oBaHWE Ocajka, BBIJIEJICHUE Tasa,
oOpazoBaHHE BOJBI); OINBITOB, WIIIOCTPUPYIOIIUX  MPUMEPHl  OKUCIUTEIBHO-
BOCCTAaHOBUTENBHBIX peakiuii  (TOpeHue, peakiuu Pa3IoXKEHUsS, COCAUHEHUs);
pacrno3HaBaHUE€ HEOPraHWYECKUX BEUIECTB C IMOMOIIbI0 KAaYECTBEHHBIX PEAKIHUN Ha
WOHBI; PEUICHUE IKCIIEPUMEHTAIBHBIX 3a]1a4.

HemeTaiibl M1 X cOeTMHEHUS

OO6mras xapakTepucTHka rajgoreHoB. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHbBIC
crerieHn okucieHus. CTpoeHHe W (U3HYECKHE CBOMCTBA MPOCTHIX BEIIECTB —
rajoreHoB. XMMHUYECKUE CBOMCTBA Ha MpHUMEpPE XJiopa (B3aUMOACHCTBUE C METaJlJIaMU,
HEMeTaJulaMH, IenodaMu). XjaopoBojopond. ColissHas KHCIIOTa, XUMHUYECKUE CBOMCTBA,
NoJIydyeHue, npuMeHeHue. JleicTBue xjopa U XJOpPOBOAOPOAA HAa OPraHM3M YEJIOBEKA.
Baxwueiinive XJIOpUIbl U UX HAX0XKJACHUE B IPUPOJIE.

O6mras xapaktepuctrka 3j1eMeHTOB VIA-rpynmbel. OcOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTEPHBIC CTEIICHU OKUCIICHUSI.

Ctpoenne u (U3MYECKHE CBOMCTBA MPOCTHIX BEIIECTB — KHCIOPOJAa M CEPBHI.
AJToTponiHBIE MOJU(PUKAIMK KHCIOpPOJa M Cepbl. XUMHUYECKHE CBOWCTBA CEpHI.
CepoBosiopoj, CTpoeHHE, (PU3HUECKHE M XHMHYECKHe CBOMCTBA. OKCHIBI CEpbl Kak
MPEACTAaBUTENN KHCIOTHBIX OKCcHaOB. CepHas KHCIIOTa, (DU3NYECKHE M XHMHYCCKHE
cBoiicTBa (0OIIMEe Kak MPEICTaBUTENSA Kilacca KHCIOT U cnenrduaeckue). XUMHIESCKUe
peakmuu, JIeXKalde B OCHOBE MPOMBIIIJICHHOTO CIOco0a IMOYYEHHUs CEPHON KHCIIOTHI.
[Ipumenenne. Conu CepHOM KHCIOTBI, KauyeCTBEHHas peakius Ha Cyiabdar-uoH.
Haxoxnenue cepsl M €€ COCNMHEHWM B TMPUPOAEC. XHUMHYECKOE 3arpsi3sHEHUE
OKpY>KaIoIIe CpeJibl COSTMHEHUSIMH CEphbl (KUCIOTHBIC JOXK/IM, 3arpsi3HEHUE BO3yXa U
BOJIOEMOB), CIIOCOOBI €T0 TIPEIOTBPAIICHHUS.

OO6miass xapaktepucTuka 351eMeHTOB VA-rpymmbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEPHBIC CTEIICHU OKUCIICHUSI.

A3oT, pacrnpocTpaHeHHWE B IpUpojae, (PUINUECKHE U XUMHUYECKHE CBOKMCTBA.
KpyroBopoTr a3ora B mpupoae. AMMHak, ero (U3HUYECKHEC M XUMHUYECKHE CBOKMCTBA,
noyiyueHre W npuMmenenune. Conu aMMOHUS, X (U3HUECKHE W XMMHUYECKHE CBOWCTBA,
npuMeHenne. KadecTBeHHass peakius Ha HWOHBI aMMOHHs. A30THas KHCIIOTa, €€
noJiydeHue, (pu3Mdeckre W XUMUYECKUEe CBOMCTBa (OOIIME Kak IMpeICTaBHTENs Kiacca
KucIoT U crenuduueckue). Vcrnonp3oBaHUE HUTPATOB M COJIEH aMMOHUSI B KaueCTBE
MUHEpAIBbHBIX  ynoOpeHuil. XWMHUYECKOE  3arps3HEHHE  OKPYXalolmleld  cpeibl
COEIMHEHUSIMU a30Ta (KUCJIOTHBIE JOXK/IU, 3arpsi3HEHUE BO3/1yXa, IOUBBI U BOJJOEMOB).



®ochop, ammorponHsle MoaupuKauuu Qpocdopa, (pHU3NUECKUE U XUMUYECKUE
cBorictBa. Oxcun ¢ochopa(V) u ¢ochopnas kuciora, (GU3NUECKUEC U XUMUUYECKHE
CBOICTBA, noiayuyeHue. McnonapzoBanue pochaToB B KaUeCTBE MUHEPAIBbHBIX YIOOPEHUM.

Oo6mas xapakrepuctuka 31eMeHToB [VA-rpynnel. OcoO€HHOCTH CTpPOEHHUsT aTOMOB,
XapaKTEepHbIE CTETIEHNU OKUCIICHHUS.

VYrnepon, annoTponHble MOAU(PUKALIMY, PACIPOCTPAHEHUE B MpPHUpPOAE, PU3NUECKUe U
XUMHYECKHe cBoiicTBa. Ancop6muus. Kpyrosopor yriepoma B mpupoae. OKCHIbI
yriaepoja, ux (pu3nYecKue U XMMHUYECKHE CBOWCTBA, JNCHCTBUE Ha JKUBBIE OPraHU3MBL,
MOJIyYEHHE U NMPUMEHEHHE. OKOJOTMYECKHE NpPOOJIEMbl, CBSI3aHHbIE C OKCHJIOM
yraepoga(lV); rumore3a rino0anbHOro NOTEMJIEHUS KIMMATa; NApHUKOBBIA 3PQEKT.
VYroapHas KucioTa U €€ conu, uX (U3NYECKue M XMMHUYECKHE CBOWCTBA, MOIYYEHHUE U
npuMmeHeHue. KauectBeHHas peakiusi Ha kKapOoHaT-noHbBL. Mcronb3oBaHue kapOOHATOB B
OBITY, MEUIIMHE, POMBILIUIEHHOCTH U CEJIbCKOM XO03sICTBE.

[lepBoHauaabHbIE MOHATUS 00 OPraHMYECKHUX BEIIECTBAX KaK O COEAMHEHUSX yriepoaa
(MetaH, 3TaH, 3THJIEH, alleTUJIEH, ATaHOJ, TJIMLUEPHH, YKCYyCHasl KucioTa). MIX cocraB u
XuMHu4ueckoe crpoeHue. [ToHsTHE 0 GMOTOrMYEecKH Ba)KHBIX BELIECTBAX: )KHpax, Oenkax,
yIIeBOJAaX — M UX POJIM B JKU3HM yesioBeka. MaTepuanbHOEe €TUHCTBO OPraHUYECKUX U
HEOPraHMYECKUX COEeIMHEHUH.

Kpemuuii, ero ¢usmueckue M XUMHYECKHE CBOWCTBA, MOJYyYE€HHUE M TPUMEHEHHE.
Coeaunenust kpemHusi B npupoze. OOmue npenacrtaBieHus o0 okcuae kpemuus(IV) u
KpeMHueBOM  kuciore. CuHIMKaThl, MX HUCHOJIb30BaHHE B  OBITY, MEAUIIMHE,
NPOMBIIIIEHHOCTH. BaxkHelne cTpouTenpHble MaTepraibl: KepaMUKa, CTEKIIO0, LIEMEHT,
O0eroH, xene3o0eToH. IIpoOneMbl 0€30MACHOTO  HCIOJB30BAHUS  CTPOUTENBHBIX
MaTepHaJioB B IIOBCEHEBHOMN KU3HH.

XUMHUYECKUN JKCIIEPUMEHT: U3yueHHe oOpa3l0OB HEOPraHWYECKHX BEILECTB, CBOMCTB
COJISTHON KUCIJIOTBI; IPOBEJCHNE KaUECTBEHHBIX PEaKLUi Ha XJIOPU/I-UOHBI U HAOIIOAeHHE
IPU3HAKOB MX MPOTEKAHUs; OIBITHI, OTpaKaroLIe (PU3NYECKHEe U XMMHUYECKHUEe CBOMCTBA
rajJJoréeHOB W HUX COEJUHEHUH (BO3MOXKHO MCIIOJIb30BAaHUE BHJIEOMATEPHUAJIOB);
O3HAaKOMJIEHHE ¢ 00pa3llaMu XJIOPUJOB (TaJOreHHUJOB); O3HAKOMIIEHHE C oOpasnamMu
cephl U e€ coelMHEHUsIMH (BO3MOKHO HCIOJIB30BaHME BHJICOMATEpUaloB); HaOI0AeHUE
npoliecca oOyIrJaMBaHMUs caxapa MoJ ASHCTBUEM KOHIIEHTPUPOBAHHOM CEPHOM KUCIIOTHI;
U3yuyeHHe XHMMUYECKMX CBONCTB pa30aBIEHHOW CEpHOM KHUCIOTHI, IPOBEACHUE
KayeCTBEHHOH peakiuu Ha cyib(arT-uoH W HaONoJeHHe MpHU3HaKa €€ NpOTEeKaHUs;
O3HAKOMJICHHE C (U3MYECKUMHU CBOWCTBaMHU a30Ta, (ochopa M UX COCTUHEHUN
(BO3MOXXHO HCIIOJIB30BAaHHE BHICOMATEPHAIOB), OOpa3laMu a30THBIX U (POCHOPHBIX
ynoOpeHuil; mojsydeHue, coOupaHHe, pacro3HaBaHWE U H3yYEHUE CBOWMCTB aMMHAaKa;
IIPOBEJICHNE KAaYECTBEHHBIX peakUui Ha HMOH aMMOHHUS M (ocdaT-uOH U HU3yueHHE
MPU3HAKOB UX MPOTEKAHHUs, B3aUMOJECHCTBUE KOHIIEHTPUPOBAHHON a30THOM KHCJIOTHI C
MeIbl0  (BO3MOYKHO  HCIIOJIb30BAaHME  BHMJIEOMATEPUAIOB);  HW3Y4YEHHE  MOJEIEH
KPUCTAJUIMYECKUX PEIIETOK anMasa, rpadura, ¢ysuiepeHa; 03HaKOMIIEHHE C MPOLIECCOM
azcopOIMKU  PAacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YINIEM U YCTPOMCTBOM
MPOTUBOra3a; MojyuyeHue, coonpanue, pacro3HaBaHUE U U3yYCHHE CBONCTB YTJIEKHCIOTO
rasa; MpoBEJCHHE KaueCTBEHHBIX PEaklUui Ha KapOOHAT- W CHIMKAT-UOHBI U HU3y4YCHHE
IPU3HAKOB  UX  IPOTEKaHUS;  O3HAKOMJIEHHME C  NPOAYKUMEH  CHJIMKATHOM
IIPOMBIIIJIEHHOCTH; PEIIEHUE HKCIEPUMEHTAIBHBIX 3aJad 1o TeMme «BaxHeimue
HEMETAJIbl U UX COETUHEHUS.

Mertanibl ¥ UX COeIHHEHUS

OOmast xapakTepuCTUKa XHMHUYECKHX 3JIEMEHTOB — METaUIOB Ha OCHOBAHUU HX
nonoxkenus B llepuommueckoit cucreme xumuueckux sneMmeHToB [l. M. MenneneeBa u
cTtpoeHusi aromoB. CrpoeHue MeTauioB. Meraminyeckas CBsA3b W MeTajlIMYyecKas



KpUCTAJNIMYEeCKass pemeTKa. OJIEKTPOXUMHYECKUNW PpsAJl  HANpSOHKEHUH  METaslIoB.
®dusnueckue U XUMUUYECKHE CBOMCTBA MeTaioB. OO0IIue CrocoObl MOIyYeHUs METAILIOB.
[loHsiTHE O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOppo3uu. CruiaBbl
(cTranp, 4yryH, AIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH.

[lenounslie MeTasuibl: osnoxkeHue B [lepuoauyeckoil cucreMe XUMUYECKUX AJIEMEHTOB
JI. . MenneneeBa; CTpoeHHME HX aTOMOB; HaXOXAcHUE B npupone. Pusmdeckue u
XMMHYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kamus). OKCUIIbl U TUAPOKCUBI HATPUS U
kanus. [IpuMeHenne men0YHbIX METAJIJIOB U UX COSIUHEHH.

[[lenoyHO3eMENBHBIE META/UIBI MArHWM M KaJlblUW: moJioxkeHue B [lepmommueckoi
cucremMe Xxumudeckux sneMeHToB /. 1. MenneneeBa; cTpoeHUE UX aTOMOB; HaX0XKICHUE
B mpupoje. dusnyeckne M XMMHYECKHE CBOMCTBA MarHus M Kajuplus. Bakueimmne
COCIMHEHUST KalbIUs (OKCHUI, THUAPOKCHA, coiu). JKEcTKocTh BOABI U CHOCOOBI €€
YCTPaHEHHUS.

AnromuHuil: nonoxxeHue B llepumonnueckoil cucremMe XMUMHYECKUX anemeHToB /Jl. U.
MenzeneeBa; cTpoeHUE aToMa; HaxoxkjaeHue B mpupone. dusnueckre U XUMHUYECKUE
CBOICTBa almtOMUHUS. AMQOTEpHbIE CBOMCTBA OKCUAA U THAPOKCUIA ATTFOMUHHUS.

XKenezo: mnonoxenue B Ilepuoanyeckoil cuctemMe XMMHYECKHUX  DIIEMEHTOB
J. 1. MenzaeneeBa, CcTpoeHuE aTroMa; HaxoXJaeHue B npupoge. Dusuyeckue u
XUMHYECKHe cBoWcTBa skene3a. Okcunpl, ruapokcuasl U conu skenesa(ll) u sxenesa(Ill),
HUX COCTaB, CBOMCTBA U IMOJIyYCHHUE.

XUMUYECKUH IKCIEPUMEHT: O3HAKOMJIEHHE C 00pa3llaMM METajulOB U CIUIABOB, UX
(Gu3MUeCKUMH CBOWCTBAMH; HM3yYEHHE PE3YJbTATOB KOPPO3UU METAUIOB (BO3MOXKHO
UCIOJIb30BAHNUE BUEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJIEHCTBUSA OKCHA KaJbIUS U
HaTpUs € BOAOH (BO3MOKHO MCIIOJIB30BAHUE BHIEOMATEPUAJIOB); UCCIEAOBAHUE CBONCTB
XKECTKOM BOJIBI; Ipoliecca TOPEHUsl Kejie3a B KUCIOPOJE (BO3MOXKHO MCIOIb30BAHUE
BUJICOMATEPHUANIOB); NMPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEaKIMii Ha MOHBI (MarHus,
Kanplusl, amomMuHus, nuHka, sxene3a(ll) wm xemesa(Ill), memam(Il)); HaOmomeHwe u
ONMCAHUE IMPOLECCOB OKpAIIMBAaHMS IUIAMEHM HOHAMU HATpUsA, Kalusl W KaJbLUs
(BO3MOKHO HCIOJIb30BaHHE BHUICOMATEPHANIOB); HCCIEAOBaHHE aM(OTEPHBIX CBONCTB
TUAPOKCH/IA ATIOMUHHUS U TUJIPOKCUIA LHWHKA; PEIICHUE SKCIEPUMEHTAJIbHBIX 33/1a4 I10
TeMme «BaxHeime MeTauibl U UX COCTUHEHUS.

XuMHS U OKPYKAKIIASA cpeaa

HoBble maTepuansl 1 TexHonoruu. BellecTBa U Marepualnbl B MOBCEIHEBHOMN JKU3HU
yesnoBeka. XUMHUSL U 370poBbe. be3onacHoe HCMOoIb30BaHUE BEHIECTB U XMMHUYECKHUX
peakuuii B ObITy. [lepBasg momols Ipu XUMHUYECKHX OXKOTax W OTpaBieHUSX. OCHOBBI
9KOJOTUYECKOW TPaMOTHOCTH. XHMHYECKOE 3arpsi3HEHHE OKpY>Karolled  Ccpenbl
(npenenbHas nomyctuMasi KoHeHTpanus Bemects — [1/IK). Pons xumuu B pemreHuun
HKOJIOTHUECKHX MPOOIIEM.

[IpupoaHble UCTOYHUKU YTIIEBOAOPOAOB (Yroib, NPUPOJHBIN ra3, He(Th), MPOLYKTHI
uX nepepaboTKu, UX POJb B OBITY M MPOMBIIINIEHHOCTH.

XUMUYECKUN HKCIEPUMEHT: HU3yuyeHHEe OOpas3loB MaTepHajoB (CTEKJIO, CIUIaBbI
METaJJIOB, IOJIMMEPHBIE MATEPUAJIBI).

MesxknpeamMeTrHbie CBA3H

Peanuzanuss MeXIpeAMETHBIX CBA3€M NOpU U3y4eHMM XuUMHUH B 9 kjacce
OCYILECTBIISIETCSA Yepe3 MCIOIb30BaHHE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX MOHSITHH, TaK
U TOHATUH, SBISAIOUIMXCS CHCTEMHBIMU JUISL OTHEJIBHBIX IPEIMETOB €CTECTBEHHO-
Hay4HOTo LMKJa. Peanuzanus MexXnpeIMeTHbIX CBSI3el MpU M3YYEHUH XUMUHU B 9 Kiacce
OCYILECTBIISIETCSA Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX MOHSITHH, TaK
U TOHATUH, SBISIOUIMXCS CHCTEMHBIMU JUISI OTHEJIBHBIX IPEIMETOB €CTECTBEHHO-
HAy4HOT'O LIUKJIA.



OO0mue ecTeCTBEHHO-HAy4YHBIC TMOHATHS: HAay4HbIA (DAaKT, THMOTE3a, 3aKOH, TEOpHS,
aHaJau3, CHUHTE3, KIacCU(PUKALMSA, TMEePUOJUYHOCTh, HAOIIOJCHUE, SKCIEPUMEHT,
MOJICIUPOBAHUE, W3MEPEHHUE, MOJIENb, SIBJICHHE, MapHUKOBBIM 3(PEKT, TEXHOIOTrus,
MaTepuabl.

duznka: marepus, aTroMm, dJCKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKJIUA, H30TOIIBI,
PaMOAaKTUBHOCTh, MOJICKYJIA, DJICKTPUUYCCKUN 3apsj, MPOBOJHUKH, TMOIYIPOBOIHUKH,
TUDJICKTPUKU, (POTOITIEMEHT, BEILIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA,
ras, pacTBOp, pacTBOPUMOCTh, KpHUCTaJUTMUECKash pEIIETKa, CIUIaBbl, (PU3NUECKUE
BEJIMYHMHBI, CJIWHUIBI HM3MEPCHHs, KOCMHYECKOE TIPOCTPAHCTBO, IUTAHETHI, 3BE3MIBI,
Comnnue.

buonorus: ¢otocunres, npixanue, ouocgepa, SJKOCUCTEMAa, MUHEPaJIbHbIE YAOOpEHNUs,
MHUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, TUTATEIHHBIC BEIIECTRA.

I'eorpadusa: armocdepa, ruapochepa, MHUHEpATbl, TOPHBIE TOPOJIbI, IOJIE3HBIC
HCKOIIaeMbI€, TOTIJIMBO, BOJHBIC PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YYEBHOI'O IPEIMETA
«XUMHUSA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

B uenom pesynbraThl ocBoeHus oOyuarommmucs ¢ 3[IP ydeGHoro mnpeamera
«XuMHS» JOJDKHBI COBIAJaTh C pe3yJbTaTaMd MpUMEpHOW paboueld NporpaMMbl
OCHOBHOTI'0 0011ero oopazoanus. Hanbosee 3Ha4uMMbIMU SBIISIOTCS:

JIMYHOCTHBIE PE3YJIbTATDI:

MOTHBAIMS K 00YUEHUIO U 1IeJIEHANIPABICHHON O3HABATEIbHON e TENbHOCTH;

YCTaHOBKAa Ha OCMBICIIEHUE JIMYHOTO OIbITa, HAOMIOACHUNW 32 XUMHUYECKUMU
JKCIIEpUMEHTaMU;

OpUEHTAaIUsl Ha TMpaBWia WHIUBUIYAJbHOTO U KOJUIEKTUBHOTO 0€30MacHOro
NOBEJCHUS NPU B3aUMOJECICTBUH C XUMHUECKHMU BEILIECTBAMHU U COCTUHEHUSIMU;

pakTH4ecKoe u3yueHue npodeccuid U Tpyaa pa3IuyHOro poja, B TOM YHUCIE Ha
OCHOBE TPUMEHEHMSI H3y4aeMoro MpPeIMETHOro 3HaHus (Hampumep, JabopaHT
XMMHYECKOI0 aHaIn3a);

YBaXKEHHUE K TPYy U pe3yJbTaTaM TPyAOBOU IEATEIbHOCTH;

FOTOBHOCTh K OCO3HAHHOMY IIOCTPOCHMIO JajibHEMIIe HMHAUBUAYaJIbHOU
TpaekTopun oOpa3oBaHUSI HA OCHOBE OPHEHTHPOBKM B MHpE mpodeccuii u
npodeccuoHaNbHBIX MPEANOYTEHUH, YBAKUTEIHHOTO OTHOIIIEHUS K TPYLY;

OCO3HAaHHE CBOETO MOBEJCHUS C TOUKH 3PEHUSI OMACHOCTH UM 0€30MacHOCTH st
ceOst UK JIs1 OKPYKAIOIIHX;

OCHOBBI JKOJIOTMYECKOM KYJIBTYPBI, COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO
HKOJIOTUYECKOTO MBIIUICHUS, MPUOOPETEHHE OMbITa HKOJOTUYECKH OPUEHTHUPOBAHHOU
MPAKTUYECKOU JIeATeIbHOCTU B )KM3HEHHBIX CUTYalIHSIX;

OCO3HAaHHE TIOCIEJACTBUN ¥ HENPUSATHUE BPEAHBIX MPUBBIUEK (yHOTpeOIeHUs
QJIKOTOJIsI, HAPKOTHUKOB, KypeHHWs)) W UWHbIX (opm Bpema mans  (Qusudeckoro u
IICUXUYECKOI0 3710POBbS;

MPUHATHE PEUICHUN B KU3HEHHOW CUTyalluM Ha OCHOBE MEpeHOca MOJYyUYECHHBIX B
X0Jie 00yUYeHUsl 3HAHUI B aKTYalbHYIO CUTYaIIMIO, BOCIIOJIHATH JeUIIUT UHPOPMAIINH;

TOTOBHOCTh OTOMpAaTh M HMCIOJB30BaTh HYXKHYIO MH(OPMAIIMIO B COOTBETCTBUH C
KOHTEKCTOM >KM3HEHHOW CUTYaIUH.

METAIIPEJMETHBIE PE3YJIBTATHI



Osnadenue ynugepcanbHbIMu YUeOHbIMU NOZHAGAMETbHBIMU OCUCMGUAMU:

BBISIBJISITH IPUYMHBI U CIAEACTBUS MPOCTHIX XUMUYECKUX SBJICHHIA;

OCYILECTBJISITH CPAaBHEHHE, KIACCUPUKAIMIO XUMUYECKUX BEIIECTB MO 3aJaHHBIM
OCHOBAHUSM U KPUTEPUSIM I YKa3aHHBIX JIOTHUECKUX OIEepallnii;

CTPOUTH JIOTUYECKOE CYKJIEHUE TOCIE MPEIBAPUTEIHHOIO aHAIN3a, BKIIOYAOIEe
YCTaHOBJICHUE MMPUYUHHO-CJICICTBEHHBIX CBSI3EH;

BBIABJIATE JeUIUTB WHOOpPMAIMU, JaHHBIX, HEOOXOJUMBIX [UISI pEIICHUs
IMOCTaBJICHHOM 3aJ1auH;

peoOpa3oBbIBATh MH(OPMALIMIO U3 OAHOTO BHUJA B JIpyroi (Tabnuily B TEKCT U
mp.);

co3/1aBaTh, MPUMEHATH M TIPEOOPa30BLIBATh 3HAKU U CHUMBOJIBI, MOJIEIH U CXEMBbI
JUTSI pellieHUs] YueOHBIX U MO3HABATEIbHBIX 3a/1a4 C MOMOIIBIO ME1arora;

C TIOMOIIIBIO TIeJIarora MPOBOJAUTH XUMUYECKUM OIBIT, HECTOKHBIA IKCIICPUMEHT,
JUIsl YCTAaHOBJICHUSI OCOOCHHOCTEW 00BEKTa M3yUeHHUs], TPUUUHHO-CIICJICTBEHHBIX CBSI3EH
Y 3aBUCUMOCTEH 00BEKTOB MEXKy COOOiA;

C TMOMOINBIO TMEeJarora WM CaMOCTOSITENIbHO (OpMYyIMpOBaTh O0OOIIEHUS U
BBIBO/IBI 110 PE3yJIbTaTaM MPOBEIECHHOTO HAOIOACHUS, OTIBITA;

MPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE XHUMHYECKHX TMPOIECCOB M  UX
MOCJIE/ICTBUS;

UCKaTh WM OTOWpaTh WH(OpPMAIMIO WIM JaHHBIE W3 HMCTOYHHUKOB C Y4YeTOM
MIPEJIOKEHHON yueOHOM 3a/1au U 3a/IaHHBIX KPUTEPHUEB.

Osnadenue ynugepcanbHbIMu yY4eOHbIMU KOMMYHUKAMUBHBIMU OCUCMEUAMU:

OpraHH30BBIBaTh y4eOHOE B3aUMOJICHCTBUE B Ipynne (omnpeaensts oOuue Lemu,
pacnpenensTh poJid, JOroBapUBaThCsl IPYT C APYTOM U T. II.).

C TOMOILBIO NEAAarora WM CaMOCTOSITEIbHO COCTABISATh YCTHBIE U NMHUCbMEHHBIE
TEKCThl C HCIOJIb30BAHMEM WILIIOCTPATUBHBIX MaTEpPUANOB [Jsl BBICTYIUIEHUS NEpeN
ayJIUTOpUEH;

OpraHU30BBIBATh Y4E€OHOE COTPYJHHUYECTBO U COBMECTHYIO JAESTEIBHOCTH C
yUUTEJIeM W CBEPCTHUKAMM; padOTaTh MHAMBHUIYAIbHO M B TPYMIE: HAXOIUThH 0OIee
pelieHne M paspemarbh KOH(IMKTHI Ha OCHOBE COTJIACOBaHMS TMO3UIUMH U ydeTa
UHTEPECOB; (POPMYIUPOBATH, ApPTyMEHTHPOBATH U OTCTAaUBATh CBOE MHEHHE;

OILICHMBAaTh Ka4eCTBO CBOETO BKJaJa B OOIIMI MPOAYKT, MPUHUMATH U Pa3ACsATh
OTBETCTBEHHOCTb U MPOSBIIATH TOTOBHOCTh K MPEAOCTABICHUIO OTYETA IIEPE IPYIIION.

Osnadenue ynugepcanvbHbIMu y4eOHbIMU PECYIAMUBHBIMU OCUCTBUAMU:

oOHapyxuBaTh U (HOpMyIUpOBaTh Y4YeOHYIO TIpOOJIeMy, ONPENENsITh Leb
y4eOHOM e TeNbHOCTH;

BJIQJIETh OCHOBAaMU CaMOKOHTpPOJIS, CaMOOLICHKH, MPUHATHS pEUICHUNW U
OCYIIECTBJICHHSI OCO3HAHHOTO BBIOOpA B YUE€OHOI U MMO3HABATEIHHOMN IEATEITLHOCTH,

COOTHOCUTHh CBOU JCUCTBUS C IUIAHUPYEMBIMH pE3yJbTaTaMH, OCYIIECTBIISITh
KOHTPOJIb CBOEH JIEATEIbHOCTH B TIPOLIECCE JOCTHUKEHUS pe3yJbTara, ONPEeHesTh
CHocoObl ACUCTBUI B paMKax MPEJIOKEHHBIX YCIOBHHM M TpeOOBaHUN, KOPPEKTHPOBAThH
CBOH JIEVICTBHS B COOTBETCTBUU C U3MEHSIOLIEHCS CUTYyallUEN;

JIaBaTh a/ICKBAaTHYIO OLIEHKY CUTYAllMH U MpeJjlarath IIaH €€ U3MEHEHUS;

NPEBUIIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHKHYTHh IPH PEIICHUH Yy4eOHOM
3a/1auu;

MOHUMATh TMPUYHHBI, 1O KOTOPHIM HE OBLI OCTHTHYT TpeOyemblii pe3yibTaT
NeSITENIbHOCTH, OIPEAETsATh TO3UTHBHBIE W3MEHEHHWsS U HampaBlieHUs, Tpedyromue
JanbHeHen paboThl;

OCO3HaHHO OTHOCUTHCS K JIPYTOMY YEJIOBEKY, €r0 MHEHHUIO.



HNPEIMETHBIE PE3YJIBTATHBI

B cocraBe npeaMeTHBIX pe3yibTaTOB IO OCBOCHUIO O0S3aTEIBHOIO COJIEPIKaHUs,
YCTaHOBJICHHOTO JaHHOW NpUMEpHOW pabodeil NporpaMMoi, BBIIEISAIOT: Hay4YHbIE
3HAaHMS, YMEHHUS U CIOCOObI JAEWCTBHM, creunuduueckue g ydyeOHOro mnpeaMera
«XuMUsD», BUIBl NEATEIBHOCTH IO NOJYYEHUIO HOBOI'O 3HAHUSA, €ro HWHTEPIIPETALU,
MpeoOpa30BaHMIO U MPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYALMSIX:

o MIPEACTABICHNAE O 3aKOHOMEPHOCTSX M ITO3HABAEMOCTH SIBJICHUM IPUPOIBL,
MOHUMaHHEe OOBEKTUBHOM 3HAYMMOCTH OCHOB XHMHUYECKOM HaykKH Kak o0yactu
COBPEMEHHOI'O €CTECTBO3HAHMS, KOMIIOHEHTa OOIIel KyJIbTypbl U MNPAKTUYECKOH
NeSITEIbHOCTH YEJIOBEKa B YCIOBHSIX COBPEMEHHOIO OOLIECTBA; MOHUMAHUE MECTa XUMHUU
CpeIH IPYTUX €CTECTBEHHBIX HAYK;

o BJIQJICHUE OCHOBAMH IOHATHUIHOIO anmnapara U CUMBOJIMYECKOTO S3bIKA
XUMHUH JJI1 COCTaBiieHHs] (OpMYyJI HEOPraHMYECKUX BEIIECTB, YPAaBHEHUN XHUMHUYECKHX
peakiuii (C omopoi Ha aNrOpUTM YUeOHBIX IEUCTBUI); BJIaJICHUE OCHOBAMHU XUMHUUYECKOM
HomeHknatypsl (IUPAC u TpuBHanbHOW) MU yMEHHE HMCHOJB30BaTh €€ ISl pelIeHUs
y4eOHO-MT03HABATEIbHBIX 337au C MOMOIIBIO YUUTENS; YMEHUE MCIOIb30BaTh MOEIU
U1 OOBSICHEHUS CTPOCHUSI ATOMOB M MOJIEKYJI [0 aJITOPUTMY € OTIOPOM Ha ONpEeIeICHHUS;

o IPEACTABICHUE O CUCTEME XMMUYECKHX 3HAHUNM M yMEHHUE C IOMOIIbIO
YUHUTENS NPUMEHSATh CUCTEMY XUMHUYECKUX 3HAHWM JJI1 yCTAHOBJIEHUS B3aUMOCBS3ECH
MEXy W3YyYEHHBIM MaTe€pUajoM M IPU MOJIYYEHUH HOBBIX 3HAHUH, a TAKXKE B MPOIECCE
BBINIOJIHEHUSI Y4YeOHBIX 3aJaHMil W Tpu paboTe C HCTOYHUKAMH XUMHUYECKOU
uHbOpMaLIMY, KOTOpasi BKIIIOYAET:

BAKHEUIIINE XMMHWYECKUE IIOHATHUS: XUMUYECKUHU DJIEMEHT, aTOM, MOJIEKYyJa,
BEILIECTBO, MPOCTOE U CIOXHOE BEIIECTBO, OJHOPOAHAS M HEOAHOPOAHAs CMECh,
OTHOCHUTEIIbHBIE aTOMHAas M MOJIEKYJISIPHAsE MaccChl, KOJMYECTBO BEIIECTBA, MOJb,
MOJIIpHasi Macca, MOJISIPHBIA 00beM, OKCHJ, KHUCJIOTa, OCHOBAHME, COJIb (CpEeaHss),
XUMUYECKAsl peaklUMs, pEeakUHu COCAUHEHUs, PpPEaKUUU Ppa3JI0KEHUs, PpeaKuuu
3aMeIleHus, peakuu oOMeHa, TEIUIOBOM 3(PQEeKT peakiuu, 3K30- U IHAOTECPMHUUYECKUE
peaKli, pacTBOp, MaccoBas JOJII XMMUYECKOIO 3JIEMEHTAa B COEAUHEHUHU, MaccoBasd
JI0JI1 ¥ TIPOLIEHTHAsl KOHILIEHTPALMs BEIIECTBA B pacTBOpE, AP0 aTOMa, dJIEKTPUUECKUI
CIOM aTroMa, aroMHasi OpOWUTadb, paAMyC aroMa, BAJIEHTHOCTb, CTENEHb OKHUCIICHUS,
XUMUYECKAsl CBSA3b, AJIEKTPOOTPULIATENIBHOCTD, IMOJSpPHAs WU HEMOJSpHAas KOBaJEHTHAas
CBSI3b, MOHHAs CBSI3b, METAJUIMYECKas CBsA3b, KpPUCTA/NIMUECKas pelierka (aTomHasi,
WOHHAsl, METAJUIMYECKas, MOJEKYJspHasi), WOH, KaTUOH, AHUOH, DSJIEKTPOJIUT U HE
ANEKTPOJIUT,  DIIEKTPOJIMTUYECKAs  JUCCOIMAIIMS, pEaKlMd HOHHOTO  OOMEHa,
OKHCIIUTEIbHO-BOCCTAHOBUTENILHBIE ~ PEAKIUU, OKUCIWUTEIb U  BOCCTAaHOBUTEIIb,
OKHUCJICHHE W BOCCTAHOBIIEHUE, JJIEKTPOJIU3, XUMUYECKOE paBHOBECHE, OOpaTUMbIe U
HeoOpaTUMBbIE PEaKIuU, CKOPOCTh XHMHYECKOW pEaKIH, KaTalu3aTop, MpeesIbHO
nomyctumas koHuentpauus (I1IJJK), koppo3us MeTaiios, CIjIaBbl;

OCHOBOIIOJIAralolMe 3aKOHbl XUMHUH: 3aKOH COXpaHEHMs Macchl, llepuonnueckuin
3akoH /. 1. MeHnneneeBa, 3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOTa/ipo;

TEOPUM XUMHH: aTOMHO-MOJIEKYJISIDHAsE TEOPHs, TEOpUSA DIIEKTPOIUTUYECKOU
JUCCOLIMAIMU, 4 TAK)K€ IPEICTABJICHUSA O HAy4YHBIX METOJAX IIO3HAHUA, B TOM YHUCIE
JKCIIEPUMEHTAIBHBIX M TEOPETHYECKMX METOJAaX MCCIECIOBAHUs BEIICCTB U H3y4YCHUS
XUMHYECKHUX PEaKL;

o IIPEACTABICHUE O IEPUOANYECKOM 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX
2JIEMEHTOB (pasinyc aTOMa, 3JIEKTPOOTPULIATEIBHOCTD), IPOCTHIX U CIOKHBIX BEIIECTB OT
M0JIOKEHUsI 31eMeHToB B Ilepumonnyeckoil cucteme (B MaslbIX INEPUOJAX M TIJIaBHBIX
MOJTPYMIAX) U 3JIEKTPOHHOTO CTPOCHHS aTOMa; YMEHHE OOBSCHITH CBS3b IOJIOKEHUS



anementa B Ilepuoanueckoil cucTeMe C YHCIOBBIMH XapaKTEPUCTHUKAMU CTPOCHUS
aTOMOB XHMMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sjapa, oOIlee YHUCIIO AIIEKTPOHOB),
pacrpeieieHHeM JJIEKTPOHOB 10 SHEPreTUYECKUM YPOBHSM AaTOMOB TMEPBBIX TpeEX
MEPUO/IOB, KU U KalbliMsl; KIACCU(PUIUPOBATh XUMUYECKUE AJIEMEHTHI C OMOPOM Ha
onpeneneHus PU3nIecKoro CMbIciia HUPPOBBIX JaHHBIX MEPUOANUECCKON TaOIUIIBL;

o yMEHHE KIACCU(PUIUPOBATh XUMHUYECKUE DJIEMEHTHI, HEOPTaHUYECKHE
BEIIECTBA M XUMHUYECKHE PEAKIUHU C OTMOpPOH Ha CXEMbI; OMPEACNATh BAJICHTHOCTh U
CTENEHb OKHCIICHUS XHUMHUYECKHUX DJEMEHTOB, BHJ XUMHUYECKOM CBSI3U U THUI
KPUCTAJTMYECKON CTPYKTYPHI B COCAMHEHUSX, 3apsij MOHA, XapaKTep Cpelbl B BOIHBIX
pacTBOpax BEIIECTB (KUCIOT, OCHOBaHUH), OKHCJIUTENIb U BOCCTAHOBUTEIIb 110 AJITOPUTMY
Y4EOHBIX JICUCTBUIA;

o yMEHHE XapaKTepU30BaTh C OMOPOM Ha cXxemMy (PU3MUECKHE U XUMHUYECKHE
CBOMCTBA MPOCTHIX BEIIECTB (KUCIOPO, 030H, BOJOPO, rpaduT, anmas, KpEMHUMN, a3o0T,
dbocdop, cepa, XJI0p, HATPUA, KaTUI, MAarHUH, KaJbLUHA, AJIFOMUHUN, )KEJI€30) U CIOKHBIX
BEIIECTB, B TOM YHCJI€ HX BOJHBIX PACTBOPOB (BOJa, aMMHAK, XJIOPOBOJOPO/I,
CEpPOBOJOPOJI, OKCUIBI U TUApOKcHUbl MeTaoB I - [IA rpynn, amomunus, meau (II),
uuHka, xenesa (II u II), oxcuasr yraepona (II u IV), kpemuus (IV), azota u docdopa
(III u V), ceppt IV u VI), cepuucras, cepHasi, a3oTucras, a3oTHas, ¢ocdopHas,
yTroJbHas, KPEMHHUEBAsI KUCIOTa M UX COJIM); OMUCKHIBATh C ONMOPOM Ha TUIAaH U KITFOYEBHIE
CJIOBa; YMEHHE MPOTHO3UPOBATh U XapaKTEPHU30BaTh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH
OT MX COCTaBa M CTPOCHHUS TMOCe TMPEeABAPUTEIHHOTO aHajau3a TMOoJl PYKOBOJCTBOM
nejarora, IPUMEHEHHE BELIECTB B 3aBUCUMOCTH OT HUX CBOWCTB, BO3MOXHOCThb
IPOTEKAaHUsl XUMHUYECKUX IMPEBPALICHUN B Pa3IMUHBIX YCIOBUSX, BJIHMSHUE BEIIECTB U
XUMHUYECKHX MPOLIECCOB HA OPraHMU3M YEJIOBEKA U OKPYKAIOIIYI0 IPUPOIHYIO CPEAY;

o YMEHHE COCTaBIIATH MO 00pasily, CXeMe, alrOpUTMY Y4eOHBIX JEHCTBUUN
MOJIEKYJISIPHBIE M HOHHBIE YPaBHEHUS Peakiuil (B TOM YHCIie peakuii MOHHOro oOMeHa 1
OKHUCJIUTEITbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIHMI),  WUTIOCTPUPYIOIIMX  XUMHUYECKUE
CBOMCTBAa HW3YYEHHBIX KJACCOB /TPyHIl  HEOPraHMYECKUX  BEIIECTB, a TaKke
MOATBEPKIAIOIINX T€HETUYECKYIO B3aUMOCBSI3b MEXKIY HUMU;

o YMEHUE BBIYUCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJSIPHYIO MacChbl
BEILIECTB, MACCOBYIO [JOJII0 XMMHUYECKOIO 3JIEMEHTAa B COEAUHEHUHU, MACCOBYIO JOJIIO
BEIIECTBA B PAacTBOpPE, KOJIMYECTBO BEIIECTBA M €ro Maccy, 00bEM Ta30B C OMOpOW Ha
obmre GopMysbl; yMEHHE TPOBOIUTH PACUETHI M0 YPAaBHEHUSIM XMUMHUYECKUX PEaKIUi U
HAXOJUTh KOJIMYECTBO BEIIECTBA, 0OBEM U MacCy pPeareHTOB WU MPOAYKTOB PEAKIIUU C
oTopoit Ha oOpasell, alrOPUTM YUEOHBIX JACHCTBHIA;

o BJIQJICHHE OCHOBHBIMM METOJaMH Hay4yHOro TOo3HaHHUs (HaOIoaeHueE,
MU3MEPEHHUE, SKCIEPUMEHT, MOJEIMPOBAHUE) NPU H3YUYEHHUHU BEIIECTB M XUMUYECKHUX
SBJICHUA C OMNOpPOM Ha alNrOpuUTM YYeOHBIX JACUCTBHIA, yMmeHHe C(HOpMYIUPOBAThH
npoOyieMy ¥ TPEAJOXKUTh MyTH €€ PEIICHHS C TOMOINBI0 TeJarora; 3HaHWe OCHOB
O0e3omacHOM pabOThI C XHMHYECKHUMH BEIIECTBAMH, XHMHYECKOH TIOCYJIOH |
nabopaTopHBIM 000PYI0BaHUEM;

o HaJIUM4Me TMPAKTUUYECKUX HAaBBIKOB IUIAHUPOBAHMS M OCYILECTBIICHHS
CJIETYIOIINX XUMHUYECKUX YKCIIEPUMEHTOB IMOJI PYKOBOJICTBOM YUHUTENS C 00CYKIECHUEM
1aHa paboOThI WM COCTABIICHUEM TaOHUIIBI:

M3YyYCHHE U ONTUcaHue PU3NYECKUX CBOWCTB BEIECTB;

O3HaKOMJICHHE ¢ (PU3MYECKIUMHU U XUMUYECKUMH SIBIICHUSIMH,

OMBITHI, WIUTIOCTPUPYIOLIKE IPU3HAKU IPOTEKAHUSI XUMHUECKUX PEAKIUN;

M3y4eHHUE CIIOCO00B pa3AeieHHs CMeceii;

MOJIyY€HHE KUCIOPOia U U3yUEHUE €TO CBOMCTB;



MOJTy4eHHE BOJOPOa U U3yUYEHHUE €TO CBOICTB;

MOJTyYeHHE YTICKUCIIOTO ra3a U H3yYeHHE ero CBOMCTB;

MOJTyYeHHE aMMHUaKa 1 U3yYeHHE €ro CBOWCTB;

IIPUTOTOBIICHHE PACTBOPOB C OIPEACICHHOW MAacCOBOW JOJIEH PacTBOPEHHOTO
BEIIECTBA;

WCCIIEZIOBAaHWE W ONHMCAHWE CBOWCTB HEOPraHMYECKUX BEIIECTB Pa3THUHBIX
KJIaCCOB;

MPUMEHEHHE WHAUKATOPOB (JaKMyca, MeTuiopaHxka U ¢eHondTaienHa) ais
OTIpENIeJICHUs XapaKTepa CPeIbl B PACTBOPAX KHUCIIOT U IIETI0YEH;

M3yYeHUE B3aMMOJACUCTBUS KHUCIOT C MeETallaMH, OKCHJAaMH METaJlIOoB,
PacTBOPUMBIMH U HEPACTBOPUMBIMUA OCHOBAHUSIMH, COJISIMU;

MOJTyYeHNe HePacTBOPUMBIX OCHOBAHUIA,

BBITECHEHHUE OJJHOTO METajlia APYTUM U3 PAcCTBOPA COJIH;

UCCclleZIoBaHNE aM(POTEPHBIX CBOMCTB THAPOKCUIOB aTIOMUHHS U [TUHKA;

pelieHnue  OKCIEPUMEHTANBHBIX 3agad 1o TeMe «OCHOBHBIE  KIJIACCHI
HEOPTaHUYECKUX COCAMHECHUIN;

pelleHrue  DKCIMEPUMEHTANBHBIX  3a/a4y 10  Teme  «DIEKTPOIUTHYECKast
JICCOIIHATINS;

pellleHue SKCIIEPUMEHTANBHBIX 33734y 1Mo TeMe «BakHeimue HeMeTamasl U UX
COCIIMHEHUS»;

pellleHue DSKCIIePUMEHTAJIbHBIX 3amad Mo Teme «BakHeWme MeTaibl U HuX
COCIIMHEHUS»;

XUMHYECKUE SKCIIEPUMEHTHI, HIUTFOCTPUPYIOIINE MPU3HAKK NMPOTCKAHMs peaKInit
MOHHOTO OOMEHA;

Ka4eCTBCHHBIC pEaKIMW Ha TMPHCYTCTBYIONIME B BOIHBIX pAcTBOpax HOHBL:
XJopua-, OpoMun-, wuoaua-, cyibdar-, d¢ocdar-, KapOOHAT-, CHIMKAT-AaHUOHBI,
THIIPOKCUJI-UOHBI, KaTHOHBI aMMOHHS, MarHus, KaJbIlWs, ATIOMUHUS, Xkene3a (2+) u
xenesa (3+), meau (2+), IMHKa;

YMEHUE TPEACTaBIATh pe3yJbTaThl OJKCIIEpUMEHTAa B (opMe BBIBOJIOB,
JI0Ka3aTeIbCTB, TPa(UKOB U TAOJIHII U BBISBIISATH SMIIMPHUCCKUEC 3aKOHOMEPHOCTH;

. BJaJICHUEC TpaBWIaMH OC30MacHOTO0  OOpalieHHs C  BEIISCTBAMH,
UCTIOIb3yEMbIMH B TIOBCETHCBHOW MKHM3HH, a TaKKe IMpaBWIAMH TOBEICHUS B IEISIX
cOepekeHHUsT 3[I0POBbS W OKPYXKaroIled MPHPOTHOW Cpelbl,; TOHMMaHUE Bpena
(OmacHOCTH) BO3JICHCTBUS HA JKUBBIC OPraHU3MbI ONPEACICHHBIX BEHICCTB, a TaKXKe
Croco0OB YMCHBIIICHUS W TPEAOTBPALICHHUS WX BPEIHOTO BO3JCHCTBUS; MMOHMMAHUE
3HAYCHHUS KUPOB, OCITKOB, YTIICBOJOB ISl OPTaHU3Ma YEIIOBEKA,;

. BJIaJICHUC OCHOBAMH XHMHYECKOW TI'PaMOTHOCTH, BKJIFOUAIONICH YMCHHE
MPAaBWIBLHO HCIIOJB30BaTh M3YYCHHBIC BCIIECTBA M Marepualibl (B TOM 4HCIIE,
MUHEpaJIbHbIE yNOOpEHUs, METaIbl M CIUIaBBI, MPOAYKTHI TMEpepabOTKU MPUPOTHBIX
WCTOYHHMKOB YIJIEBOJOPOJOB (YIJsi, MPUPOTHOro rasza, HedTu) B OBITY, CEIHCKOM
XO35IICTBE, Ha  TPOU3BOJICTBE;, YMEHHE TPHUBOJIUTH TMPUMEPHl  MPABHILHOTO
WCIOJIb30BAHMS M3yUYEHHBIX BEIIECTB U MAaTEPUAJIOB;

o yMEHHE YCTAaHaBIMBATh CBSI3M MEXKAY pEaTbHO  HaOJIOIaeMbIMU
XUMHUYECKUMH SIBJICHUSMH W TIPOIIECCAMH, MPOUCXOMANIUMU B MAKpPO- U MHUKPOMUDE,
OOBSICHATh TPUYMHBI MHOTOOOpa3vs BEIIECTB; yMEHHE HHTETPUPOBATH XUMUYECKUE
3HAHUS CO 3HAHUSMHU JPYTHX YUSOHBIX MPEIMETOB C TIOMOIMIBIO TIEAArora;

J npezcTaBieHue o chepax nmpodeccnoHaTbHON NEATENbHOCTH, CBSI3aHHBIX C
XUMHEH U COBPEMEHHBIMH TEXHOJOTUSMHU, OCHOBAHHBIMH Ha JIOCTH)KCHUSIX XUMUYECKON
HAyKHW; HAJIMYUE ONbITa pabOTHl ¢ PA3NIMYHBIMH MCTOYHHUKAMH WH(OpPMAIMH MO XUMHUHU



(Hay4yHO-TIOMyJIsIpHAsl JIUTEpaTypa, CJIOBapH, CIPAaBOYHUKH, HWHTEPHET-PECYpPCHI) C
OMOPOM HAa AJITOPUTM: YMEHUE OOBEKTUBHO OIIEHMBATh MH(QOPMAIMIO O BEIIECTBAX, UX
IIPEBPALICHUAX U TPAKTUYECKOM IIPUMEHEHUN.

TpeGoBanusi Kk npeaMeTHbIM pe3yJbTaTaM OCBOEHHMS Y4eOHOro mpeamera
«Xumus», pacnpeyiesieHHbIe 10 ToAaM 00y4eHHs

PesynbTaThl mo romaM (QopMyJIUpYIOTCS 1O NPUHLUIY JOOABIEHUS HOBBIX
pe3yNbTaTOB OT roja K ToAy, YK€ Ha3BaHHbIE B MPEABLAYIIMX TroJaX MO3HUIHMH, Kak
MPaBUJIO, JTOCIOBHO HE MOBTOPSIOTCS, HO YUUTHIBAIOTCS (pE3yJbTaThl OYEPETHOTO roja
M0 YMOJIYAHUIO BKIJIIOYAIOT PE3ybTaThl IPEIbIAYIIHX JIET).

8 KIIACC

pacKpbIBaThb CMBICI OCHOBHBIX XMMHWYECKUX TIOHATHI: aTOM, MOJEKYJa,
XUMHYECKHI 3JIEMEHT, MPOCTOE BEILIECTBO, CIOXKHOE BEIIECTBO, CMECh (OAHOPOJHAS U
HEOJHOPO/HAs), BAJICHTHOCTh, OTHOCHUTENbHAs aTOMHAs M MOJICKYJISIpHAs Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBasi JOJIsi XUMHUYECKOIr0 3JIEMEHTA B
COCIMHEHNH, MOJISIPHBIN 00BEM, OKCH[, KHCJIOTA, OCHOBaHUE, COJIb,
INEKMPOOMPUYAMETLHOCTIDL, CTEIICHb OKHUCJICHUS, XUMHYECKast peakius,
KJIacCU(pUKAIMSA PEaKIMil: peakinu COCAUHEHHUS, PEAKIUU Pa3JIOKEHUS, PEaKIuu
3aMeNIeHUs, peakiui 0OMeHa, PK30- U DHAOTCPMHUUCCKUE PEaKIIUH; meniosol d¢gpexm
peaxkyuu; SIAPO aToMa, IJIEKTPOHHBIM CIIOM aToma, aToMHas opOuTalb, paguyc aroMma,
XUMUYECKAsl CBSI3b, MOJISIPHAs M HEMOJspHas KOBAJIECHTHAs CBS3b, MOHHAs CBSI3b, MOH,
KaTUOH, aHWOH, PacTBOp, MaccoBasl JOJisi BemiecTBa (MIPOLICHTHAsl KOHLIEHTpAalus) B
pacTtBope;

WUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHMHUYECKUX MHOHATHH (cMm. m. 1) u
IPUMEHSATH 3TU MOHATHS IIPU ONMCAHUM BEIIECTB U UX MPEBPALLECHUI;

UCIOJIb30BaTh XMMHYECKYI0 CHUMBOJIMKY JJis COCTaBlieHHs (GOpMyJ BEIIECTB,
MOJICKYJISIPHBIX YPaBHEHUI XUMUYECKUX PEaKIIUiil, SJIEKTPOHHOTO OallaHca;

OTIpeIeNIATh BaJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHUSX; CTEIIEHb
OKHUCJICHUS DJIEMEHTOB B OWMHAPHBIX COCIMHEHHUSAX C OMOPOM Ha OMpENeNIeHUs, B TOM
YHUCJI€ CTPYKTYpPUPOBAHHbBIC; NPHHAMJIECKHOCTh BEUIECTB K OIPEACIEHHOMY KJaccy
coeMHEHUN 1o ¢opMyliaM; BHUJ XUMUYECKOM CBs3M (KOBaJIGHTHAas M HOHHAs) B
HEOPraHUYECKUX COECTUHEHUSX;

UMETh IMPEACTABJICHUE O CHUCTEME XHMMHYECKUX 3HAHUW, YMEThb C IOMOILbBIO
YUHUTEN NPUMEHSATh CHUCTEMY XMMHYECKUX 3HAHWM, JJI1 YCTAHOBJICHHUSI B3aUMOCBS3U
MEXIy U3yUYeHHBIM MaTepHAJIOM M TIPH MOJIYYCHHH HOBBIX 3HAHUH, a Takxke MpHu padboTe
C HCTOYHUKAMU XuUMHYeckod uHpopmamuu. OpUEHTUPOBATHCS B TOHATHUAX U
OIepupoBaTh UMU Ha 0A30BOM YPOBHE, IPUMEHSTH MPHU BBHIMOTHEHUH YYEOHBIX 3aaHHMA
U PEIICHHWU PACUETHBIX 3a/lad C OMOpPOH Ha aNTrOpPUTM Y4YEeOHBIX NEHCTBUI H3y4YEHHBIC
3aKOHBI M TEOPHUM: 3aKOH cOXpaHeHUs Maccel, [lepuoanueckuit 3akon (.M. Menaeneesa,
3aKOH NOCMOAHCMBA COCMAaed, 3aKOH ABOTaJpo; aTOMHO-MOJIEKYJISpHas TEOpHs.
CootHOCUTh 0003HauUEHUSs, KOTOpble UMeloTcs B Tabmune «llepuoamueckas cucrema
XuMH4ecKux d1eMeHToB J. 1. MeneneeBay ¢ YMCI0BBIMU XapaKTEPUCTUKAMU CTPOECHUS
aTOMOB XHMMHUYECKHX DJIEMEHTOB (COCTaB W 3apsija siapa, OOIIee YHCIO SJICKTPOHOB U
pacrpeielieHle UX IO AJIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIUPOBATh XMMHUYECKHE JJIEMEHTBI; HEOPTraHWYECKHE BEIIECTBA,;
XUMUYECKHE peakiuu (M0 YUCIY U COCTaBy YYACTBYIOLUIMX B PEAKIMH BELIECTB, IO

! 3,[[6CB " [ajie€ KypCuBOM 0003HAYArOTCS IUIAHUPYCEMBIC TPEAMETHBIC PE3YJIIbTAThI, KOTOPbIC MOI'YT OBITH
NOTCHIUAJIBHO JOCTUTHYTBI O6y‘laIOHII/IMC$I C 3HP, HO HE SBJISIOTCS 0053aTCIIbHBIMMU.



TEIIOBOMY 3P (dEeKTy, 0 U3MEHEHHUIO CTEIICHW OKHCIICHUS XUMUYECKUX JJIEMEHTOB) C
ONOPOW Ha CXEMBI;

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XWMHUYECKHME CBOMCTBa  BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPIXKAAs OMHCAHHE MPUMEPAMH MOJICKYJISIPHBIX ypPaBHCHHIMA
COOTBETCTBYIONTUX XUMHUYCCKUX PEAKIIUN C OTIOPON HA CXEMBEI;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT MX COCTaBa U CTPOCHHS,
BO3MOXXHOCTH TPOTCKAHUS XUMUYCCKUX MPEBPAIICHUN B Pa3IUYHBIX YCIOBUSAX IOCIE
MPEABAPUTEIHLHOTO 00CYXKIACHUS C MEIaroroM;

BBIYHCIISATE OTHOCHUTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYEO MacChl BEIIECTB;
MacCOBYIO JIOJIF0 XMMHYECKOr0 AJieMeHTa 1Mo (opMmyJie COCIMHEHMsS; MACCOBYIO JIOJIIO
BEII[ECTBA B PACTBOPE; MPOBOAHWTH PACUYCTHl M0 YPABHCHHIO XMMHYCCKOW PpEaKIuU C
ONOpOH Ha aNTOPUTM;

MPUMCHATh OCHOBHBIC OIEPAIIMA MBICIIUTEIBHOW JEATCIBPHOCTH — aHajdu3 |
CHUHTE3, CpaBHEHHE, O0000IIeHHe, CHucTeMaTu3alus, Kiaccuukanus, BBISBICHUE
MPUYUHHO-CIICJICTBEHHBIX CBSI3¢H — JIJI1 M3YYCHHS CBOWCTB BEIIECTB M XHUMHYECKHX
peakiuii; eCTeCTBCHHO-HAyYHbIC METOJABl ITIO3HAHUS — HAOJIOJICHUE, HW3MEpEHHE,
MOJICIUPOBAHUE, SKCIIEPUMEHT (PeaibHblll U MbICIeHHbIl) TIOI PYKOBOACTBOM TeJarora,

CJICJIOBATh TMpaBWJIaM TIOJb30BAHUS XUMHUYCCKOW TOCYJ0H W J1a00paTopHBIM
o0opyIOBaHHEM, a TaKKe MpaBUjiaM OOpalleHUs C BEIIECTBAMH B COOTBETCTBUHU C
WHCTPYKIHMSIMH TI0 BBITIOJTHEHUIO JJA0OPATOPHBIX XUMHUYECKUX OIBITOB IO TIOJYYCHHUIO U
coOMpaHHI0 Ta3000pa3HBIX BEIIECTB (BOJOpPOAA W KHUCIOpPOAA), MPHUTOTOBICHUIO
PacTBOPOB C ONPEEIEHHON MAacCOBOM J10Jiel pacTBOPEHHOTO BEIECTBA; IUIAHUPOBATH U
IPOBOAUTh XHMHUYECKHE SKCIIEPUMEHTHI IO PACIO3HABAHMIO PACTBOPOB IIENIOUed U
KHACJIOT C TOMOIIbI0 HMHIMKATOPOB (JakMmyc, (eHondTalenH, METHWIOpPaHXK M [p.),
MOJITBEPIKIAIOIINX KAauyeCTBEHHBI COCTaB HEOPraHMYECKHUX BEIIEeCTB (KaueCTBEHHbIE
peakiuy Ha MOHBI) MO pyKOBOJICTBOM MEAarora.

9 KITIACC

pPacKpbIBaThb CMBICII OCHOBHBIX XHMHMUYECKUX IOHATHUNA: XUMUYECKHUWA JIJIEMEHT,
aToM, MOJIEKyJla, WOH, KaTHOH, AaHUOH, IMPOCTOE BEUIECTBO, CIIOKHOE BEUIECTBO,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCICHHUS, XUMHUYECKas peaKius,
XUMHUYECKasl CBSI3b, Meniogou 3¢)ghekm peaxkyuu,Mojb, MOJSIPHBII 00BEM, pacTBOp;
ANEKTPOJIUTHI, HEDJIEKTPOIUTHI, AIEKTPOJUTUYECKAS] TUCCOLMALMS, PEaKIUH HOHHOTO
oOMeHa, KaTalau3aTop, Xumuieckoe pasHogecue, oopamumvlie U HeoOpamumvle peaKyuu,
OKHCJIUTEIbHO-BOCCTAHOBUTEIILHBIE PEAKLIUH, OKHCIUTENb, BOCCTAHOBUTEb, OKUCICHUE
U BOCCTAHOBJIEHUE, aJUIOTPOIUs, aM(pOTEPHOCTh, XUMHYECKas CBSI3b (KOBAJCHTHAf,
WOHHAs, METaJUIMYecKas), KpUCTAUIMYECKasl PEUIETKA, KOppo3us Memainios, CHidebl,
CKOpOCMb  XUMUYECKOU peakyuu, TpeneabHo nomyctumas KoHueHtpamus (ITJK)
BEIIIECTBA;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKMX MNOHATUH (cM. 1. 1) u
MIPUMEHATH 3TH HOHITHUS MIPU ONKUCAHUY BEUIECTB U UX IIPEBPAILCHUII;

UCIIONIb30BaTh 3HAKM W CHMBOJBI g (UKCAMM PE3yJbTAaTOB HAOIIOACHUIA,
coctaBlieHUs (HOPMYJT BEIIECTB W YPAaBHEHUH XMMHUYECKUX PEAKIMHA, 3alicH JaHHBIX
ycloBui 3aaa4. VMcmonbs3oBaTh 0003HaueHus1, uMmeromuecs B [lepuoaudeckoii cucreme u
Ta0JInIle PaCTBOPUMOCTH KUCIIOT, OCHOBAHUHN M COJIEH B BOJIC JJIsI BHITIOJIHEHUS 3a/IaHUH.

ONpENIENsATh BAJCHTHOCTh U CTENEHb OKHUCICHUS XHUMHUYECKHUX OJJIEMEHTOB B
COCIMHEHUSIX PA3IMYHOr0 COCTaBa; MPUHAIEKHOCTh BEUIECTB K ONPEICIEHHOMY KIIacCy
COCIMHEHUN C OMOpOoil Ha OmpeaeieHusi, B TOM 4YHUCJIE CTPYKTYpUPOBAHHBIC; BHJIbI
XUMUYECKONW CBsI3W (KOBaJIGHTHAsl, HWOHHAs, METaJuIMuecKkas) B HEOPraHMYECKUX
COCIIMHEHUSX; 3aps]l MOHA MO0 XUMHYECKOW (QopMmylie; XapakTep CpelIbl B BOJTHBIX



pacTBOpax KHUCIOT M WIENOYEH, Mmun KpuCmaiiudeckou peuwémrku KOHKPEemHO20
gewjecmea,

packpeiBaThb  cMmbica  Ilepuonmueckoro  3akona .M. Mengeneesa wu
JIEMOHCTPUPOBATh €r0 MOHUMAHUE: ONUCHIBAMb U XAPAKMepU306ams TabINIHYI0 (hopmy
[leproauueckoil CUCTEMBI XMMHMYECKHUX JJIEMEHTOB: pa3jiuyarTh IOHITHS «TrJaBHas
noarpynna (A-rpynna)» u «mnobounas noarpynmna (b-rpynma)», maneie u Oosbline
NEPUOJBL; coOmHOCUMb 0003HAYECHHSI, KOTOPbIE UMEIOTCSI B MEPUOJUYECKON TabnuIe, ¢
YHICJIOBBIMM XapaKTEPUCTUKAMHM CTPOEHUS AaTOMOB XHMHMYECKHUX 3JIEMEHTOB (COCTaB U
3aps Aapa, oOllee YHCIO AJIEKTPOHOB U PACIpENETCHUE UX MO AIEKTPOHHBIM CIOAM);
00vsicHAmMb 001IME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMUYECKUX JIEMEHTOB U UX
COEJIMHEHUH B IMpejenaX MajblX MEPUOJIOB U IIABHBIX MOATPYII C YYETOM CTPOCHMS UX
aTOMOB;

KJaccu(UUUpOBaTh XMMHUYECKHE DJIEMEHTHl; HEOpPraHMYeCKHE  BeIleCTBa;
XUMHYECKHE peakluH (10 YHUCIAy M COCTaBy YYACTBYIOIIMX B PEAKIUU BELIECTB, IO
TerIoBoMy 3(DPeKTy, MO0 U3MEHEHHUIO CTENEeHEH OKHUCICHHS XUMHUYECKUX JJIEMEHTOB) C
OIIOPOM HA CXEMBI;

XapaKTepu30BaTh (OMHUCHIBATh) OOIIME U crHenu(HUUecKre XUMMUYECKHEe CBOWCTBA
BEILECTB PAa3JIMYHBIX KJIACCOB, MOATBEPKIAsi OMUCAHUE MPUMEPAMH MOJICKYJSIPHBIX U
MOHHBIX YPaBHEHUH COOTBETCTBYIOUIUX XUMUYECKUX PEAKIUi C OMOPOM HA CXEMBI;

COCTaBJIATh YPABHEHHS SJEKTPOJUTUUYECKOW TUCCOLMALMU KHUCIOT, LIENOoYe u
CoJiel; TOJHBbIE M COKpallI€HHbIE YpaBHEHUS peaklMil MOHHOIO OOMEHA; ypaBHEHUs
peakiuii, NOATBEPKAAOIINX CYIIECTBOBAHUE T€HETUUYECKON CBSI3M MEXKIYy BellleCTBaMU
Pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCIIUTEIBHO-BOCCTAHOBUTEIbHBIX peakuuit
MOCPEACTBOM COCTaBJICHHS 3JIEKTPOHHOIO OallaHca ATUX peaKkluid;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHUS;
BO3MOKHOCTM TPOTEKAHMS XUMUYECKMX MPEBpAllCHUN [OCIE MPEABAPUTEIBLHOTO
00CYKJIeHUsI C TIEaroroMm;

BBIUUCIISITh OTHOCHUTENIbHYIO MOJIEKYJISIPHYI0O M MOJISIPHYIO MAcCChl BEILIECTB;
MacCOBYIO JIOJI0 XHMHUYECKOTO 3JeMeHTa Mo (opMmyse COEIMHEHHUS; MAcCOBYIO JOJIO
BEILIECTBA B PACTBOPE; MPOBOJAUTH PACUYETHl MO YPABHEHUIO XUMHUYECKOM pEaKIUu C
OMOpOil Ha ANTOPUTM;

CJIeIOBaTh IMpaBWaM TIOJb30BAHUS XHUMHUYECKOM TOCyAoH U J1abopaTopHBIM
o0Opy/ZOBaHMEM, a TaKXe IMpaBHJIaM OOpalIeHUs] C BEIIeCTBAMU B COOTBETCTBUHU C
WHCTPYKIMSIMH TIO BBITIOJHEHUIO T1a00paTOPHBIX XUMUYECKUX OIBITOB IO MOJTYYEHUIO U
COOMpPaHMIO Ta3000pa3HBIX BEIIECTB (aAMMHAKa M YTIIEKHCIIOTO Ta3a);

IPOBOJIUTh PEAKIUHU, MOATBEPKIAIOIINE KAYeCTBEHHBI COCTaB pPa3JIM4HbIX
BEII[ECTB: PACIO3HABATh ONBITHBIM MyTEM XJIOPHA- OpOMHA-, HOAUA-, KapOoHAaT-,
docdar-, cuukar-, cynbdar-, THAPOKCUI-HOHBI, KATUOHBI AMMOHHUS ¥ MOHBI U3YYEHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPraHMYECKHUX BEILECTB;

IPUMEHATh OCHOBHBIE OIEPALIMKA MBICIUTEIBHON JEATEIBHOCTH — aHalu3 |
CHHTE3, CpaBHEHUE, 0000IIeHNe, CUCTEMaTU3aliIO0, BBISIBICHHE MPUYUHHO-CIIEICTBEHHBIX
CBsI3€W — JUISl U3yUEHUS CBOMCTB BEILECTB U XUMHUYECKUX PEAKIMI; €CTECTBEHHO-HAyUHbIE
METO/IbI IO3HAHUS — HAOJI0JIeHNE, U3MEPEHNE, MOJIETUPOBAHNE, SKCIIEPUMEHT (peabHbIii
Y MBICJICHHBI).
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8 KJIACC
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/1 | IPOrpaMMel q4acoB o0pa3oBaTejibHbIE PeCypPChI
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1.2. | BemecTtBa 15 https://resh.edu.ru/subject/29/8 /
Y XUMHYECKUE PEaAKIINH

Hroro no pazgeny 20
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9 KJIACC

Ne | HaumeHoBanue pa3ieqoB U TeM [KoimuecTBO/DJIEKTPOHHBIE

1/11 | IPOrpamMMBbl 4ac0B o0pa3oBaTe/ibHbIE PeCypChI

1.1.|[loBToperne u yriyOieHWe 3HAHUU 4 https://resh.edu.ru/subject/29/9/
OCHOBHBIX Pa3/IesoB Kypca 8 kjacca

1.2.| OcHoBHBIE 3aKOHOMEPHOCTHU 4 https://resh.edu.ru/subject/29/9
XUMHUYECKUX PEaKIUN /

1.3. | DnexkTponuTUveckas JTUCCOITHAITHSI. 8 https://resh.edu.ru/subject/29/9/
XUMHUYECKUE PEAKIIMU B pacTBOPAX

Hroro no pazgeny 16

2.1.|OO0mas XapakTepUCTHKAa XHUMHUYECKUX 4 https://resh.edu.ru/subject/29/9/
anemeHTOB VIIA-rpynmsl. ['amorenst

2.2.1O0mas XapaKTepUCTHUKAa XHUMHUYECKHUX 5 https://resh.edu.ru/subject/29/9/
sneMeHTOB VIA-rpynmsl. Cepa u eé
COCTMHEHUS

2.3.|O06mast XapakTepuCTUKAa XHUMHUYCCKUX 7 https://resh.edu.ru/subject/29/9
anemeHToB VA-rpynimbl. A3ot, ¢pocdop u /
UX COEMHEHUS

2.4.|0O0mas XapakTepUCTUKAa XHUMHUYCCKUX 7 https://resh.edu.ru/subject/29/9/
3JIEMEHTOB IVA-rpynmnsi.
Yraepoa v KpEMHHI U X COCAMHEHUS

Hroro no pazneny 23

3.1.| O01me cBOMCTBA METAIIOB 4 https://resh.edu.ru/subject/29/9/

3.2. | Baxuenmye MeTaluibl 1 UX COSIUHEHUS 15 https://resh.edu.ru/subject/29/9

Hroro no pasneny: 19

4.1.|BemectBa u Marepuagbl B JKU3HU 3 https://resh.edu.ru/subject/29/9
YelnoBeKa

Uroro no pazueny: 3
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