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1. IossicHUTEIBLHAA 3aANIMCKA.

PabGouas nporpaMma cOCTaBJI€Ha B COOTBETCTBUH C:

J ®enepanbabiM - 3akoHOM OT 29.12.2012 1 Ne 273-®3  «O06 obpazoBanuu B Poccuiickoit
deneparmny;
. TpeboBanmsimu ~ DeepaliIbHOTO  TOCYAapCTBEHHOrO0  CTaHmapTa  oOIIero

o0Opa3oBaHUsl BTOPOTO MOKOJICHUs (MpuKka3 MuHHCTEpcTBa 00pa3oBaHusi M Hayku Poccuiickoii
Oenepamun ot 17 nexadps 2010 r. Ne 1897, 3apeructpupoBan Muntocrom Poccun 01 despans
2011 rona, peructpaiiioHHbI HOMep 19644);

. OcHoBHOUM 00pa30BaTeNbHON MPOTPaMMON OCHOBHOTO OOIIEro  0Opa3oBaHUS
MBOY «OcHoBHas o0mieoOpa3zoBarenbHas mkoiaa umeHu Jlayra FOnteisy;

J YueOnpiM mnaHoM MBOY «OcHoBHasi o01uieoOpa3oBaTenbHas LIKOJIAa UMEHU
HNayra FOnteis» xHa 2021/2022 y4eGHbIi TOI.

[Tporpamma paccuntana Ha 68 yacoB (2 yaca B Hezen0). JlanHas pabodas mporpaMmma pean3yercs B
yueOHHKax Ut 00meoOpa3zoBarenbHbIX yupexaenuii [.E. Pymsuruca u @.I'. ®enpamana «Xumwust. §-9
kimacey ¢ ucnoibzoBanueM Y MK I'.E. Pyasurtuca, @.I".®enpamana, Mocksa, [Ipoceemenue, 2019r.
Lenu ooyuenusn c yuemom cneyuuku yueonozo npeomema
OcCHOBHbIE yenu U3y4eHHs] XAMUU HalpaBIICHbI:

Ha 0c80eHUe 8adXcHeluux 3Hanuti 00 OCHOBHBIX MOHATUSAX U 3aKOHAX XUMUHU, XUMUYECKOM
CHUMBOJIUKE;

Ha o81a0eHue yMeHuAMY HaOII0AaTh XUMUUECKUE SBJICHUS, IPOBOIUTH XUMUYECKHUM SKCIIEPUMEHT,
MIPOU3BOJIUTH PAcYEThl HA OCHOBE XMMHUECKUX (POPMYJI BEIIECTB U ypaBHEHUI XUMUYECKUX PEAKIIHii;

Ha pa3eumue NO03HABATEIIbHBIX HHTEPECOB M UHTEIIEKTYalbHBIX CIOCOOHOCTEH B Ipolecce
MIPOBEJICHUS] XUMUYECKOTO IKCIIEPUMEHTA, CAMOCTOSITEILHOTO MPUOOPETEHUSI 3HAHUM B COOTBETCTBUH C
BO3HUKAIOIIMMHU KU3HEHHBIMU MOTPEOHOCTIMU;

Ha 80CnuUmMaHue OTHOIICHUS K XUMHUHU KaK K OJHOMY U3 (GyHJaMEHTAIbHBIX KOMIOHEHTOB
€CTECTBO3HAHHUS U AJIEMEHTY 00IIEeUeTIOBEYECKON KyIbTYphI;

Ha npuUMeHeHUue NOJIyYeHHbIX 3HAHUU U YMeHUtl 17151 0€301aCHOTO UCII0JIb30BAHUS BELIECTB U
MaTepuasoB B OBITY, CETbCKOM XO341CTBE U Ha MMPOU3BOJICTBE, PEIICHHS IPAKTUYECKHX 3a]1a4 B
MOBCETHEBHOM JKU3HU, MIPEAYIPEKACHUS IBICHUHN, HAHOCAIIUX BPE]] 3/J0POBBIO YEJIOBEKA U
OKpYy’Karoliee cpee.
3aoauu ooyuenus.

OpHol U3 BaKHEHIINX 3a[1a4 OCHOBHOTO 00111er0 00pa30BaHus SIBJISIETCS MOATOTOBKA 00YYaIOIIUXCS K
OCO3HAHHOMY M OTBETCTBEHHOMY BBIOOPY KU3HEHHOTO U MpodeccuoHanbHOTro myTu. Odyuaroniuecs
JOJKHBI HAYYUTBCSI CAMOCTOSITEIBHO CTaBUTh 1IEJIM M ONPEAEIATh IMyTH UX JOCTH>KEHUS, HCTI0JIb30BATh
MPUOOPETEHHBIH B IIIKOJIE OTBIT B peaTbHOM KU3HHU, 32 paMKaMu y4eOHOTO TpoIiecca.

XWUMHS KaK y4eOHBIN TpeIMET BHOCHUT CYIIIECTBEHHBIH BKJIa/l B BOCIIUTAHUE U PA3BUTHE 00YUYaIOIINXCS;
OHa MPHU3BaHa BOOPYKUTh UX OCHOBAMH XMMHUYECKUX 3HAHUH, HEOOXOIUMBIX ISl TIOBCEJHEBHOM
’KHM3HH, 3aJI0)KUTh (PYHIAMEHT IS TATbHEHUIIIETO COBEPIICHCTBOBAHMS STHX 3HAHHM, a TAKKE
crIoco0CTBOBATH O€30MIaCHOMY NMOBEJCHUIO B OKpYXKaIOIIeil cpesie 1 OepeKHOMY OTHOIICHHIO K HEH.
Pa3BuTHE MO3HABATENFHBIX UHTEPECOB B MPOIIECCE CAMOCTOATEILHOTO MPUOOPETEHUST XUMUYECKUX
3HAHHUW ¥ UCTIOJIb30BAHUE PA3IIMYHBIX UICTOYHUKOB HH(OPMALIUH, B TOM YHCIIE KOMIIBIOTEPHBIX.



Bocnuranue yOexIeHHOCTH B TO3UTUBHOM POJIM XMUMUU B )KU3HU COBPEMEHHOTO OOIIECTBa,
HE00X0AMMOCTH XUMHUECKH TPAMOTHOTO OTHOIIEHHUS K CBOEMY 370POBBIO M OKPYKAIOIIEH Cpeie.

OOm1ast XxapakTepuCTHKa y4eOHOTO TpeaMeTa

XuUMHST — €CTECTBEHHAs Hayka, H3ydyarollas BEIIeCTBA M HUX NPEBpALICHUs, KOTOpPbIE
CONPOBOXKIAIOTCSI MU3MEHEHHEM COCTaBa U CTPOEHHUS. XUMHYECKHE 3aKOHbI U TEOPUHM OKa3bIBAIOT
3HAUUTENIPHOE BIIMSHUE HAa PA3BUTHE ECTECTBEHHBIX M TEXHUMYECKUX HayK. Bmecre ¢ TeMm, xumus
CBSI3aHA C PELIEHUEM COLMAIbHBIX MPOOJIEM, YJOBJIETBOPEHUEM IMOTPEOHOCTEH KaXK/IOTO ueloBEeKa U
oOmiecTBa B IEJIOM. XUMHUECKHE 3HAHUS SIBISIOTCS YacThIO OOMICH KyIbTYphl YelIOBEKa M BHOCAT
BKJIaJ] B pPa3BUTHE LIUBUIN3ALIUY.

OcobeHHOCTH conep)aHusg OOy4eHHsS XMMHU B OCHOBHOW MIKOJIE OOYCIIOBIIEHBI crienu(ukoit
XUMHH KaK Hayku. OCHOBHBIMM NPOOJIEMaMU XUMHH SIBJISIFOTCSI U3y4EHHE COCTaBa U CTPOEHUS BELIECTB,
3aBUCHUMOCTH MX CBOMCTB OT cTpoeHus. [losyueHue BemiecTB ¢ 3aJlaHHBIMM CBOICTBaMH, W3y4€HHUE
3aKOHOMEPHOCTEN XUMHUYECKHX peaKklUUid W IyTed yIpaBieHHs WMU B LEISIX MOJYyYEHHS BEIECTB,
MaTepUaIoB U SHEPTUU.

Bechb Teopernueckuii Marepuai Kypca XUMHUHU AJI OCHOBHOM IIKOJIBI CTPYKTYPUPOBAH IO OJIOKaM:
Meroasl 1O3HAaHMS BEUIECTB M XMMHYECKMX sBJIICHMHU. BemecrBo. XwuMmuueckas peakmus.
DneMeHTapHble OCHOBBI HEOpraHuyecko xumuu. IlepBoHayanbHbIE MpenCTaBIeHHUs] 00 OPraHUYECKUX
BEIECTBaX. XUMHUS U KU3Hb.

2. IlnanupyemMble pe3yibTaThbl 00yUYeHHsI MpeaMeTa

JlesiTenbHOCTh B OOYYEHHH XUMHH JOJDKHA OBITH HAMpaBlIeHa HA JOCTH)KEHHE OOYYarOIIMMHU CsI
CIIEIYIOIUX JUYHOCTHBIX Pe3yJbTATOB:
- B LIEHHOCTHO-OPHEHTAIIMOHHOW c(hepe — YyBCTBO TOPIOCTH 32 POCCHUICKYIO XHMHUYECKYIO HAYyKY,
T'YMAaHU3M, OTHOILIEHHUE K TPYy, LIEJIEeYCTPEMIEHHOCTh, CAMOKOHTPOJIb U CAMOOLICHKA;
- B TpPyAOBOW cdepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOPY MAalibHEWIIeH oOpa30BaTEIbLHOMN
TPAaEKTOPHUH;
- B IMO3HABaTeNbHON (KOTHUTUBHOM, WHTEIIEKTyaJbHOU) cdepe — MOTHBALMS YYEHHUS, YMEHUE
YIPaBJIATh CBOEH MO3HABATEIBLHOMN JEATEIBHOCTBIO.
MeTanpeAMeTHBIMHM Pe3yJIbTATAMH OCBOCHUS BBIIIYCKHHMKAMHU OCHOBHOM HIKOJBI IPOrPAMMBbI IO
XUMUU SABJISIFOTCS:
- BJAJICHUE YHHMBEPCAJIbHBIMU €CTECTBEHHO-HAYYHBIMHU CIIOCOOAMHU JIEATENBHOCTH: HaOIIOJICHUE,
U3MepeHue, SKCIEPUMEHT, yueOHOE UCCIIe[IOBaHUEe; MPUMEHEHHE OCHOBHBIX METOJOB MO3HAHUS
(cucTeMHO-MH(QOPMAIIMOHHBIM  aHAJIW3, MOJEIMPOBAHWE) IS HM3YyYEHHS PaA3IUYHBIX CTOPOH
OKpY’Karollel NeUCTBUTEIIbHOCTH;
- HCTOJB30BaHUE YHUBEPCAIBHBIX CIIOCOOOB JESITENBHOCTH IO PEIICHUI0 MpoOJIeM U OCHOBHBIX
MHTEJUIEKTYaJbHBIX Onepanuii: GopMyIupoBaHHe TUIOTE3, aHATU3 U CUHTE3, CpaBHEHUE, 0000I1IeH e,
CUCTEMaTHU3alusl, BbISIBJICHUE TPUUYUHHO-CIEACTBEHHBIX CBA3€H, TOMCK aHAJIOIOB;
- YMEHHE TeHEpUPOBATh UJEH U ONPEIENIATh CPEICTBA, HEOOXOAUMBIE TS MX PeaTu3alluy;
- yYMEHHE OMpeAeNsaTh IeId U 33Ja4ydl JeATeJIbHOCTH, BBIOMPATh CPEACTBA peaU3allH LEIH U
MIPUMEHATh UX Ha IPAKTHUKE;
- HWCIIOJIb30BaHUE PA3UYHBIX HICTOYHUKOB JUIS TOTYYEeHUS XUMHUECKON HHGOpMAIUH.
IIpexMeTHBIMHM pe3yJIbTATAMH OCBOEHHUS BBIMTYCKHHMKAMU OCHOBHOM IIKOJIBI MPOTPaMMbl MO XUMHH
SIBJISIFOTCSL:
1. B mo3HaBarenbHOU cepe:
- J1aBaTh OTPEEIICHUs W3YUYCHHBIX MOHSATHI: BEIIECTBO (XMMHUYECKHI 3JIEMEHT, aTOM, HOH, MOJIEKYJa,
KpUCTAIIJIMYECKast peniéTka, BEIIeCTBO, MPOCThIE U CIOKHBIE BEIIECTBA, XUMHUEcKas Qopmyna,
OTHOCHUTEIIbHAs aTOMHAsl Macca, OTHOCUTENIbHAs MOJIEKYJISIpHAsl Macca, BaJIECHTHOCTh, OKCUJIbI, KUCIIOTHI,
OCHOBaHUS, CONH, aM(POTEPHOCTh, HHIUKATOP, IEPUOANUECKAsT CUCTEMA, U30TOTBI, XUMUYECKas CBS3b,
ANIEKTPOOTPHUIATENILHOCTh, CTENEeHb OKHUCICHHUS, JJCKTPOJIHT); XUMHUYEcKas peakuus (XUMUYECKOe
ypaBHEHHUE, T€HETHYeCKasi CBsI3b, OKHCIIEHHE, BOCCTAHOBIIEHHE, JJIEKTPOJUTUYECKAs] AUCCOLMALINS,
CKOPOCTb XUMHUUYECKOW PEaKIINH);
- popmynupoBaTh nepuoandeckuit 3akoH J[.M. MeHaeneeBa u pacKpbIBaTh €ro CMBICT;



- OINHCHIBATH JIEMOHCTPALMOHHBIE U CAMOCTOSITEIBHO MPOBEIEHHBIC SKCIEPUMEHTHI, UCIOIB3Ys IS
9TOTO €CTECTBEHHBIN (PYCCKUIT) A3BIK U A3BIK XUMUH;

- ONHCHIBaTh W Pa3IHyYaTh M3YYEHHBIE KJIACChl HEOPraHWYECKUX COCTUHEHUH, MPOCTHIE U CIOKHBIE
BEIIECTBA, XMM. PEAKIINH;

- KJ1acCU(pUIMPOBATH U3YUYEHHBIE OOBEKTHI U SBJICHUS;

- HaOmomaTh JEMOHCTPUPYEMBIE W CAMOCTOSTEIFHO NPOBOJUMBIC OIBITHI, XHM. PEaKIIUH,
MIPOTEKAIOIINE B IPUPOJIE U B OBITY;

- JenaTh BBIBOJABI W YMO3AKJIIOUEHUS W3 HAONIOJCHH, W3YYEHHBIX XHM. 3aKOHOMEPHOCTEH,
MIPOTHO3UPOBATH CBOMCTBA HEM3YUECHHBIX BEIIECTB MO aHAIOTHHU CO CBOMCTBAMU M3y4YECHHBIX;

- CTPYKTYpPHpOBAaTh HM3Y4YCHHBIH MaTepuall W XUMHUYECKYI0 HH()OPMALMIO, TMOIYUYEHHYIO U3 JPYTHX
HCTOYHUKOB;

- MOJENIMPOBATh CTPOCHHE aTOMOB AJIEMEHTOB IMEPBOTO-TPETHETO IMEPHOIOB, CTPOSHHE MPOCTEHIINX
MOJIEKYII.

2. B 11eHHOCTHO — OpUEHTAIIMOHHOM cdepe:

- aHAJIM3MPOBATH U OIEHHUBATH MOCIEICTBHS JUIS OKPYKAIOIMIEH cpepl OBITOBOM M MPOW3BOJACTBEHHON
NEeITebHOCTH YeJIOBEKa, CBA3aHHOH C rmepepaboTKON M UCTIOIh30BAHNUEM BEIIIECTB;

- Ppa3bsICHATH HA MPUMEpaxX HICI0 MATEPHAIBLHOTO €IWHCTBA M B3aMMOCBSI3M KOMIIOHEHTOB XHBOW U
HEKWBOW MPUPOJIBI ;

- CTPOWTH CBOE TIOBEJCHNE B COOTBETCTBHH C MPUHIIATIAMH OSpEKHOTO OTHOIICHUS K TIPUPOJIE.

3. B tpynoBoii cepe:

- TUTAHUPOBATh U TIPOBOJUTH XUMUYECKUH IKCIIEPHMEHT;

- HCIOJB30BaTh BENIECTBA B COOTBETCTBUHU C HMX IpeIHA3HAUYEHHEM M CBOMCTBaMH, OMMCAHHBIMH B
WHCTPYKIUSAX 10 TIPUMEHEHHUIO.

4. B chepe 6e30macHOCTH KUZHEACITSIIBHOCTH

- 3HaTh npaBuia 0e30MacHOro oOpallleHus C BEIIeCTBAMU U YMETh JEHCTBOBaTh B COOTBETCTBUHU C
STUMU 3HAHUSIMU;

- OKa3bIBaTh MEPBYIO MOMOIIb IPU OTPABJICHUSX, 0KOTAX U JPYTUX TPaBMax, CBSI3aHHBIX C BEIIECTBAMU
1 71a00paTOPHBIM 000PYIOBAHUEM.

BbINMyCKHUK HAYYUTCS

- XapaKTepU30BaTh OCHOBHBIE METO/IbI IO3HAHUS: HAOIIOACHNE, U3MEPEHUE, SKCIIEPUMEHT;

- CBOMCTBA TBEP/BIX, JKUAKUX, TA3000pa3HbBIX BEIIECTB, BBIIEISSA UX CYIIECTBEHHbIC TPU3HAKHY;
PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKHX MOHATHH «aTOM», «MOJIEKYJIa», «XUMUYECKUI dIIEMEHT,
«IIPOCTOE BEIIECTBOY, «CII0KHOE BEIIECTBOY, «BAJICHTHOCTDY, «XUMHUYECKAsl pEaKLUs», UCIIONb3Ys
3HAKOBYIO CUCTEMY XUMHH;

- PacKpbIBaTh CMBICII 3aKOHOB COXpPaHEHUSI MacChl BEIIECTB, TOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOUM TEOpHH;

- pa3nu4aTh XUMHYECKUE U GU3NYECKUE SBICHUS,

- Ha3bIBaTh XUMHUYECKHE DIIEMEHTHI,

- OIpEeNIeNSTh COCTAaB BEIIECTB M0 UX PopMyram;

- BaJICHTHOCTbH aTOMa 3JIEMEHTA B COCMHEHUSX;

- ONPEAENATh TUI XUMUUYECKUX PEaKLnii;

- Ha3bIBaTh MIPU3HAKHU U YCIOBUS MPOTEKAHUSI XUMUYECKUX PEAKIIMA;

- BBISIBJISITh IPU3HAKH, CBUACTENICTBYIOLINE O IPOTEKAHUN XUMHUYECKOW PEaKLUU MPU BBITIOJIHEHUN
XUMHUYECKOTO OIBITA;

- COCTaBJIATH (POPMYIIBI OUHAPHBIX COCIMHEHMIA;

- COCTaBIIATh YPABHEHUSI XUMUYECKUX PEAKIUN;

- cobmoaTh MpaBuia 6e30macHo paboThl IPU MPOBEIEHUH OTIBITOB;

- TIOJIK30BATHCS TAOOPATOPHBIM 00OPYIOBAaHUEM H TTOCYAOM;

- BBIUUCISATH OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEILIECTB;

- BBIYUCIIATH MACCOBYIO JIOJO0 XUMHUYECKOTO dJIEeMEHTa 1Mo (popMyIie COeTMHEHUS;

- BBIYUCIIATH KOJIMYECTBO, 00BEM WIIM MACCy BEIIECTBA MO KOJUYECTBY, 00BEMY, Macce PeareHTOB WITN
MPOJYKTOB PEaKLIUH;



- XapaKTepu30BaTh (pU3MUECKHE U XUMHUUECKUE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOIa U BOIOPO/IA;
- TI0JTy4aTh, COOMPATh KUCIOPO U BOJIOPOI;

- pacro3HaBaTh OTBITHBIM ITyTEM ra3000pa3HbIe BEIIECTBA: KUCIOPOI, BOIOPOI;

- packpbIBaTh CMBbICII 3aKOHA ABOTrajpo;

- pacKpbIBaTh CMBICI MOHATHH «TEIIIOBOM APPEKT peakiumy», «KMOISPHBIA 00beM»;

- XapaKTepu30BaTh (PU3MUECKUE U XUMUYECKHE CBOMCTBA BOJbI;

- PacKpbIBaTh CMBICII IOHATUS «PACTBOPY;

- BBIYHUCIIATh MAaCCOBYIO JIOJIF0 PACTBOPEHHOI'O BEIIECTBA B PACTBOPE;

- IIPUTOTOBJISITH PACTBOPBI € ONPEIEIEHHON MaCCOBOU JI0JIEW paCTBOPEHHOIO BEILIECTBA;

- Ha3bIBATh COEIMHEHUS U3YYEHHBIX KJIACCOB HEOPTaHUYECKUX BEILIECTB;

- XapaKTepu30BaTh (PU3NUECKUE U XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUUECKUX BEILIECTB:
OKCHI0B, KHCJIOT, OCHOBaHMIA, COJICIL,;

- OIIpeNeNATh MPUHAIICKHOCTh BEIIECTB K ONPEICIEHHOMY KJIacCy COEMHEHMI;

- COCTaBJIAITH (POPMYJIbI HEOPTAHUYECKUX COETMHEHUHN U3yUEHHBIX KIIACCOB;

- IPOBOJUTH OIIBITHI, MOATBEPKIAAIOIINE XUMUUECKHE CBOMCTBA U3YYEHHBIX KJIACCOB HEOPTraHUYECKUX
BEIECTB;

- pacno3HaBaTh OIMBITHBIM IIyTEM PAcTBOPHI KMCIIOT U IIeJI0Uel 0 N3MEHEHUIO OKPaCKU UHIUKATOPA;
- XapaKTepU30BaTh B3aMMOCBA3b MEXIY KJacCaMU HEOPraHUYECKUX COCTUHEHUI;

- packpbiBath cMmbici [lepuoanueckoro 3akona /.M. Menneneena;

- OOBSICHATH (PU3MYECKUI CMBICIT aTOMHOTO (TTOPSIIKOBOT0) HOMEPAa XMMHUYECKOTO AJIEMEHTa, HOMEPOB
rpynnsl ¥ nepuoja B nepuoaudeckoi cucreme .M. Menneneesa;

- 0OBSICHATH 3aKOHOMEPHOCTH U3MEHEHHSI CTPOCHHUSI aTOMOB, CBOMCTB AJIEMEHTOB B IIPEJIeIax MaJlbIX
MEPHOJIOB U TJIaBHBIX MOJIIPYIIIL;

- XapaKTepU30BaTh XUMUYECKUE 3JIEMEHTHI (OT BOJIOPOAA IO KaJIbLKs) HA OCHOBE UX MOJI0XKEHHUS B
nepuoandeckoi cucreme [[.M. MenaeneeBa n 0cOOEHHOCTEH CTPOCHHSI MX aTOMOB;

- COCTaBJIATh CXEMbI CTPOCHHS aTOMOB TepBbIX 20 371€eMEHTOB Nepuoauueckoit cucremsl [1.1.
MenneneeBa;

- PACcKpbIBATh CMBICI HOHITHI: «XUMHUYECKAs CBSI3b), «AIEKTPOOTPULIATEILHOCTDY;

- XapaKTepU30BaTh 3aBUCUMOCTh (PU3UUYECKUX CBOMCTB BEIIECTB OT THIA KPUCTANTNYECKON PEIIETKH;
- ONPEAEINIATh BUJ XUMUUECKOU CBSI3U B HEOPTAHUYECKUX COCAMHEHUSX;

- n300pakaTh CXEMbl CTPOCHHUS MOJIEKYJI BEIIECTB, 00pa30BaHHBIX Pa3HBIMU BUJAMU XUMUYECKHX
CBsI3€i;

BpINYyCKHUK MOJYYUT BO3MOKHOCTh HAYYHUThCSH:

- 6b10GUCAMB U NPOBEPSMb IKCHEPUMEHMATLHO 2UNOME3bl 0 XUMUYECKUX CBOUCMBAX Geuecms Ha
OCHOBe UX COCMABa U CMpPOEHUs, UX CHOCOOHOCMU 6CIMYNAMb 8 XUMUYeCKuUe peakyuu, o xapakxmepe u
NPOOYKMAX PA3IUYHBIX XUMUYECKUX PeaKyull;

- Xapakxmepuzo6amu geuecmea no cocmasy, CmpoeHuio U C8OUCMBEAM, YCMAHABIUBAMb NPUYUHHO -
Clle0CmeeHHble C853U MeHCOY OAHHbIMU XAPAKMEPUCTNIUKAMU 8eUieCmBa,

- COCMAasaAmMb MONEKYIAPHbLE U NOJIHbIE UOHHbLE YPAGHEHUSL NO COKPAWEHHbIM UOHHBIM YPAGHEHUM,
- NPOCHO3UPOBAMb CNOCOOHOCMb Beuecmea NPosBIAmMb OKUCIUMEIbHbLE UL 60CCTNAHOBUMENbHbIE
ceolicmaa ¢ yuemom cmeneHeti OKUCIIeHUs! TIeMEHNO8, 8X00AUUX 8 e20 COCMA8;

- cocmaenamy ypasHeHus: peakyuil, COOmeemcmayiouux nocie008ameibHOCmuy npespaujeHull
Heop2anuyeckux ewiecms pasiuyHblx Kiaccos;

TpeGoBanus K YPOBHIO NOATOTOBKH 00Yy4YaIOIIUXCH

B pe3ynbTaTte n3ydeHust XkMHUH YYEHUK JOJKEH

3HATH/TIOHUMATD:

* XUMUYECKYI0 CUMBOIUKY: 3HAKU XUMUUYECKUX IEMEHTOB, (JOPMYIIbl XHMHUUECKUX BEIIECTB U
YpaBHEHUSI XUMUYECKUX PEaKIUii;

* gaxicHeliuiue XUMUYeCcKue NOHAMUA . XUMUIECKUI 3JIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTEIIbHbBIE aTOMHAs U MOJIEKYJISIPHASI MacChl, MIOH, XUMHUUYECKasl CBs3b, BEIIECTBO,
KJIacCU(UKAIUs BEIIECTB, MOJIb, MOJISIPHASI Macca, MOJISIPHBINM 00beM, XUMUYECKas peaKIus,



KJIACCU(UKAIUS PEAKIIHA, STCKTPOJIUT U HEITICKTPOIIUT, JIEKTPOIUTHICCKAS TUCCOIUALINS,
OKUCIUTENb U BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHUE;

* OCHOGHbIE 3AKOHbl XUMUU. COXPAHEHUS] MACCHI BEILIECTB, IOCTOSIHCTBA COCTAaBA,
MEPUOINYECKUI 3aKOH,;

yMeTh:

* HA3bl6AMb XUMUYECKUE PIIEMEHTHI, COSTMHEHUS U3YUCHHBIX KJIACCOB;

* 00bACHAMb GUINICCKUI CMBICIT AaTOMHOTO (TIOPSIKOBOTO) HOMEpa XMMHUYECKOTO JJIEMEHTA,
HOMEPOB T'PYIIIHI U IEPHOJIA, K KOTOPBIM 3JIEMEHT NMPUHAJICKUT B TIEPHOINIECKON CUCTEME
J1. . Menneneesa; 3akOHOMEPHOCTH U3MEHEHUSI CBOMCTB JIEMEHTOB B IIPE/IEIaX MAJIBIX IIEPUOJIOB
Y TJIaBHBIX TOATPYIIIT; CYIIIHOCTh PEaKIMil HOHHOTO OOMEHa;

* Xapakmepu306amp XUMUYECKHUE PJIEMEHTHI (OT BOJOPO/Ia 0 KAJIbIIHs) HA OCHOBE UX
MOJIOXKeHUs B nepuoandeckoit cucreme J{. . MenpeneeBa 1 0COOEHHOCTEH CTPOSHUS X aTOMOB;
CBSI3b M@Ky COCTAaBOM, CTPOEHHUEM U CBOMCTBAMHM BEIIECTB; XUMHUYECKUE CBONCTBA OCHOBHBIX
KJIACCOB HEOPraHUUYECKHUX BEIECTB;

* onpedensamsp COCTaB BEIIECTB 10 UX (PopMyJiaM, MPUHAICKHOCTh BEIIECTB K OTIPEICTICHHOMY
KJIACCY COE€IMHEHUM, TUITHI XUMHYECKUX PEAKIINM, BAJICHTHOCTh U CTETICHb OKUCIICHUS SJIEMEHTA B
COCIMHEHUSX, BUJI XUMUYECKON CBSA3U B COCAMHEHHIX, BO3MOXKHOCTh TPOTEKAHUS PEaKIIuii
HOHHOTO 0OMEHa;

* cocmaenams POpMyIbl HEOPTAHUIECKUX COCTMHEHUM M3yUEHHBIX KJIACCOB; CXEMbI CTPOCHUS
aTOMOB nepBhIX 20 eMeHTOB nepuoandeckoit cucteMsl /. . MenneneeBa; ypaBHEHUS
XUMHUYECKUX PEAKIIN;

* oOpawampca ¢ XUMHUYECKOM MOCYION U 1a60paTOpHBIM 000PYI0BaHUEM;

* PACnO3HAa6ams OTIBITHBIM TTyTEM KHCIIOPO/I, BOJIOPOJ, YTIIEKUCIIBIN Ta3, aMMHUaK; PaCTBOPBI
KHCJIOT ¥ IIEJIOYEH; XJIOpUI-, CylIb(haT- 1 KapOOHAT-UOHBI;

* @bIYUCNIAMB MACCOBYIO JOJI0 XUMHUUYECKOTO AIeMEHTa 1o GopMyJsie COETUHEHHS; MAaCCOBYIO
JIOJIIO BEIIECTBA B paCTBOPE; KOJIMUYECTBO BEUIECTBA, 00BbEM MIIM MACCy MO KOJWYECTBY BEIECTBA,
00BeMy WIIM Macce peareHTOB UJIN MPOIYKTOB PeaKIuu;

HCNO0JIb30BATh NPUOOPETEHHbIE 3HAHUSA U YMEHHS B IPAKTHYECKO 1eATeJIbHOCTH U
IOBCEIHEBHOM KU3HMU C I[EIbIO:

* 0e3omacHOro oOpallieHus ¢ BEIIeCTBAMU U MaTeprallaMu;

* 3KOJIOTMYECKH I'PaMOTHOT'O TIOBEJICHHS B OKPYKaroLIe Cpelie;

* OLICHKH BJIIUSIHUSA XUMUYECKOTO 3arpsi3HEHUS] OKPYKAIOLIEH Cpe/ibl HA OpPraHu3M YeJIOBEKa;

* KPUTUYECKOU OIICHKU MH(POPMAIINH O BEIIECTBAX, UCIOJIb3YEMbIX B OBITY;

* [IPUTOTOBJIEHUSI PACTBOPOB 33JAHHOW KOHIIEHTPALUU

3. ConepskaHue NporpamMmbl

Tema 1. HepBOHa‘{aﬂbHHe XHUMHNUYCCKHUC ITOHATHA

HpenMeT XxuMun. XHUMHUS KaK 4acTh €CTECTBO3HAHMS. BelecTsa u ux cBoiicTBa. Yncrteie BCIICCTBA U
cMecH. CriocoObl OUMCTKH BCIICCTB. OTCTAaBaHUC, (I)I/IJ'ILTpOBaHI/Ie, BBIITIAPUBAHUC. du3znueckue u
XHMHUYECKHE SBICHUS. XUMHUYECKHUE pCaKkIuu. HpI/I3HaKI/I XUMHNUYCCKHUX peaKHI/Iﬁ " yCJIIOBUA
BO3HHUKHOBCHUA N TCUCHUA XUMHWYCCKHUX peaKHHfI. ATOMEBI 1 MOJICKYJIBI. BemectBa MOJICKYJIIPHOT'O 1
HEMOJICKYJIAPHOTO CTPOCHUS. KauecTBeHHBIN U KONTMYSCTBEHHBIN COCTAB BCIICCTBA. HpOCTLIe n

CIIOJKHBIE BEIIECTBA. XMMHUYECKUM 3JIeMEHT. SI3bIK XUMUH. 3HaKH XUMHAYECKHX QJICMCHTOB, XUMHWUYCCKHUC

(I)OpMyJ'IH. 3aKoH MMOCTOSHCTBA COCTaBa BCIICCTBA. AtomHas CINHHIa MAaCCHl. OTtHOCHUTENbHAS aTOMHAs
" MOJICKYJIIpHAasd MacCChbI. KomnuecrBa BCIICCTBA, MOJIb. MOJBIpHa}I Macca. BaleHTHOCTh XUMHUYECKHX
OJICMCHTOB. OHpCI[CJ'ICHI/IC BAaJICHTHOCTH 3JICMCHTOB I10 (I)OpMy.HaM HUX COCIMHEHUI.

CocraBieHHE XUMHUYCCKUX (I)OpMy.H 10 BaJICHTHOCTU. ATOMHO -MOJICKYJISIPHOC YUCHUC. 3aKoH
COXPAaHCHUSA MACChI BCIICCTB. XHUMHUYECKHUE YpaBHCHHUA. K.]'IaCCI/I(I)I/IKaI_[I/IH XUMHNUYCCKHUX peaxunﬁ 10
YUCITY U COCTAaBY UCXOAHBIX U IMOJTYUYCHHBIX BCIICCTB.

HCMOHCTpaI_[I/II/I. O3HaKOMIICHHE C O6p3.3LIaMI/I IMPOCTBIX U CJIOXKXHBIX BCHICCTB. CnocoObl OYHCTKH
BCHICCTB: KpUCTAJUIM3alUd, AUCTUWIIIALNA U xpOMaTorpa(me OHBITBI, MOATBCPKAAIOIINUC 3aKOH



COXpaHEHHS MacChl BEIICCTB. XUMHYECKUE COCIMHEHHS KOJMYECTBOM BemiecTBa 1 Mosib. Mogenb
MOJIIPHOTO 00BEMa ra3os.

JIaGopaTopHbIe OMBITHL. PaccMOTpeHHE BEIIECTB C PA3TUYHBIMU (PU3HUYECKUMHU CBOMCTBAMH.
Paznenenne cmecu ¢ noMomnsio MarauTta. [Ipumeps! Gpu3ndeckux u
XUMHMUYECKUX sBJIEHUH. Peakuuu, WUIIOCTPUPYIOLIME OCHOBHBIE IPU3HAKU XapaKTepHbIX

peakuuii. PaznosxeHre 0CHOBHOTO KapOoHata Menu. Peakiiust 3aMeleHust Meiy Keae30M.
[IpakTuyeckue paboOTHI.

[TpaBwmia TexHuKH 0€30MaCHOCTH IIPpU paboTe B XUMHIECKOM KaOuHeTe. O3HAKOMIICHHE C
1a0opaTOPHBIM 000PYIOBaHHEM

OuncTka 3arps3HEHHON MOBApEHHOM COJH

Pacuernbie 3amaun. BeluncieHue OTHOCHUTENTHLHOW MOJIEKYJSPHOW MacChl BelIECTBAa MO (opMylie.
Brrunciienue MaccoBOil 1OJM JJIEMEHTa B XMMHYECKOM COCIUHEHHHU. Y CTAaHOBJICHHE MPOCTEHIIEH
(dbopMysBl BEIIECTBA MO MAacCOBBIM JIOJISIM JJIEMEHTOB. BBIUMCIEHHS MO XUMUYECKUM YpPaBHEHHSIM
MacChl WJIM KOJINUECTBA BEIECTBA MO M3BECTHOM Macce WM KOJUYECTBY OJHOTO M3 BCTYMAIOUIUX HIIH
MOJTYYArOIIUXCS B PEaKIIUU BEIIECTB.

Tema 2. Kucnopon
Kucnopon. Haxoxaenue B npupoae. @usnyeckue 1 xumuieckue csorcraa. [lonyuenue,
npuMeHeHnne. Kpyrosopot kucnopona B npupoae. I'openune. Oxennpl. Bo3ayx u ero cocras.

3ammTa atMocepHOTO BO3/ayXa OT 3arps3HeHuid. MeayienHoe okucienue. TemnoBoi

3h(DEeKT XUMHYECKHX PEaKIIH.
Hemonctpanuu. [lomyderne u coOnpanne KUCIOpoia METOI0OM BBITECHEHHSI BO3yXa U

BoibI. Ompe/ieNIeHne CoCcTaBa BO3IyXa.
JlaGopaTtopHsbie onbIThl. O3HAKOMIIEHHE ¢ 00pa3liaMHu OKCHJIOB.
[Ipaktudeckas padora. [lomyueHne u CBOWCTBA KUCIOPOA.
PacuerHblie 3a1aun. PacueTsl 1o TEPMOXUMUYECKUM YPABHECHUSIM.

Tema 3. Bonopon
Boaopon. Haxoxnenue B npupoje. duznueckue u xuMuueckue cBoictpa. [loyduenue, npumMmeHeHue.
Bonopon BoccranoBUTENb.
Hemonctpanuu. [Tomydenue Boopoaa, mpoBepKa BOJIOPOAa Ha YUCTOTY, TOpPEHHE BOJAOPO/a,
coOupaHue BOAOPOJIa METOJIOM BBITECHEHHUS BO3/TyXa U BO/IBL.
Jlaboparopusbie onbiThl. [loydenne Bogopoaa u u3ydeHue ero cBoiicTs. BzaumoeiictBue Bogopoaa ¢
okcuaom meau (11).

Tema 4. Pactopsl. Bona Bona pactBopurens. PactBopumocTs BemiecTs B Boje. OnpenencHue
MacCOBOM JOJIM PACTBOPEHHOIO BEILECTBA.
Bopa. Metoipl onpesienieHust cocTaBa BO/bI aHAJIW3 U CUHTE3. Boja B mpupo/ie U cnocoObl €e OUHUCTKH.
du3nyecKkue 1 XMMUYECKHE CBOMCTBA BOJbl. KpyroBopoT BobI B IpUPOJIE.
JemoHcTpanmu. AHanu3 Boasl. CHHTE3 BOJBI.
IIpakTtnyeckas pabota. [IpuroToBiaeHne pacTBOpPOB COJIel ¢ ONpeeIeHHOI MaccoBO 1oMeit
PacTBOPEHHOIO BELIECTBA.
Pacuernsbie 3anaun. HaxoxaeHne MacCOBOM JI0JIM PAaCTBOPEHHOIO BEILIECTBA B pacTBOpe. BerunciieHue
MacChl PACTBOPEHHOT'O BEILECTBA U BOJBI JIJIsl IPUTOTOBIIEHUS PACTBOPA ONPEIEICHHON KOHIEHTPaLUH.

Tema 5. OcHOBHBIE KJIACChl HEOPTaHUUECKUX COEAMHEHNN
Oxcunpl. Knaccugukamnus. OcHOBHbIE U KUCIOTHBIE OKCHIbl. HOMeHknatypa. ®usndeckue u
xuMudeckue cpoiicta. [lonyuenune. [lpumenenune. OcHoBanus. Kiaccuduxanus. Homenknatypa.



®usnueckue U xumMuueckue coicraa. Ilonyuenue. [Ipumenenue. Peakuus Helitpanusanun. KucioTsl.
Knaccudukarnus. Homenkinarypa. @usndeckrne U XUMHYECKUE CBOMCTBA. BHITECHUTEBHBIN PsijT
MertauioB H.H.bekerosa. IIpumenenue.

Comu. Knaccudukamus. Homenknatypa. @usnueckue 1 XuMudeckre cBoiicTBa. CriocoObl MoJTydeHust
COJICH.

I'eneTndeckas CBSI3b MEKy OCHOBHBIMH KJIACCAMU HEOPTraHWYECKUX COCIUHEHMI.

JemoucTparmu. 3HaKOMCTBO ¢ 00pa3iiaMu OKCHIO0B, KUCIIOT, OCHOBaHM U coneil. Helrpanuzamms
LIEJI0YN KHCIOTOU B IIPUCYTCTBUU UHIUKATOPA.

JlaGoparopHble onbIThl. ONBITH, TOATBEPKIAOIINE XUMUUYECKUE CBOIICTBA KUCIIOT, OCHOBAHUH.
[IpakTudeckas padorta. PemeHne sKCiepuMEeHTANBHBIX 33/1a4 110 TeMe OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COCTUHEHUM.

Tema 6. Ileprioguuecknii 3aKOH U IEPUOINYECKAsI CUCTEMA XMMHUECKUX 3JIEMEHTOB
J..MengeneeBa. CTpoeHue aroma
[lepBbie MOMBITKY KJIACCU(PUKALUN XUMUYECKUX EMEHTOB. [IoHATHE O TpyIax CXOAHBIX AIEMEHTOB.
[lepuoauueckuii 3akon J[.11.Menneneesa. [lepuoauueckas Tabiauia XMAMUYECKUX JIEMEHTOB. ['pynisl u
MIEPHUO/IBL.
3HaueHHne Nepuoandeckoro 3akona. JKusns u gestensHocts . M.Menneneena.
Crpoenue atoma. CocTaB aTOMHBIX sijiep. DneKTpoHbl. M30Tomnbl. CTpoeHue AIEKTPOHHBIX 000JI0UYEK
aTOMOB nepBhIX 20 351eMeHTOB nepuoinueckoit cucteMsl [[.M1.Menneneena.
JlabopaTtopHbie onbIThl. B3anMoeiicTBre THAPOKCH A IIMHKA C PACTBOPAMHU KHUCIIOT | IIEJI0YEH.

Tema 7. CTpoeHue BelecTBa. XMMHAYECKas CBA3b
DIEeKTPOOTPUIIATEILHOCTh XUMHUYECKUX 371eMeHTOB. OCHOBHBIE BUIbI XUMUYCCKOMN CBS3U: KOBAJICHTHAS
HETIOJISIPHAS ¥ KOBAJICHTHAS TOJIApHasi. BaleHTHOCTH 3JIEMEHTOB B CBETE JICKTPOHHOM TEOPHH.
Crenenb okucienus. [IpaBuna onpeneneHus creneHen OKUCICHU IeMEHTOB. OKUCIUTEIBHO -
BOCCTAHOBUTEJILHBIC PEAKITHH.
Kpucrannmaeckue pemerky: HoOHHAs, aTOMHAst B MOJieKyJisipHast. Kpucrammmyeckue u aMmopdHbIe
BEIIeCTBA. 3aBUCHMOCTb CBOWCTB BEIIECTB OT THUIIOB KPUCTAUTMUECKHUX PEIICTOK.
JlemoncTparmu. O3HaKOMJICHHE ¢ MOJCIIIMH KPUCTALTMYSCKUX PEIICTOK KOBAJICHTHBIX U HOHHBIX
coequHeHui. ComnocTaBieHHE (PU3UKO-XUMHUUECKUX CBOMCTB COSAMHEHUHN C KOBAJICHTHOW M HOHHOM
CBSI3EIO.

4. TemaTu4yeckoe IJIAHUPOBAHHE

Homep Tembl, Bcero N3 HUX
HA3BaHUe YacoB | MpAKTUYECKUE | JIAOOpaTOpHbIE | KOHTPOJIbHBIE
3aHATUS OTIBITHI paloThI
Pasnea 1. IlepBoHayanbHbIe 21 2 7 1
XMMHYeCcKHe MOHATHS
Tema 1. Ilpeamer xumun 6 1 4
Tema 2. IlepBoHavanbHbIe 15 1 3
XUMUYECKHUE TTOHATHUS
Pasnea 2. Bonopoa. Kuciopon 8 3 2 1
Tewma 1. Kucnopon 5 1 1
Tewma 2. Bonopo. 3 1 1
Papnen 3. Bona. PacTBopbl. 7 1
Pa3nen 4. KosimuecTBeHHbIC 5

OTHOLLIEHUA B XUMHUH
Tema 5. OcHOBHBIE KJIACCHI 11 1 7 1
HEOPraHUYeCKUX COeIMHEeHH




Tema 6. Illepuoanuecknii 3akon | / 1
U NepuoAUYecKasi CHCTEeMA
xumMudeckux 3jaementoB ..
MenjgesieeBa. CTpoenune atoma

Tema 7. CTpoeHHe BellecTB. 9
XuMHYeCcKas CBA3b
HTtoro 68 6 16 4

KaJIeHIlapHO'TeMaTI/I‘IeCKOC IJIAHUPOBAHHE

Ne Ne
Tema ypoxka
YPOK |ypoka IIpumeuyanue [Hara
an/m B Teme
Pa3nea 1. IleppoHauasnbHble XUMHUUYecKHe NOHATHS (21 4) I1aH pakr
Tema 1.1. Ilpeomem xumuu (6 u)
1 1. [Mpenmer xumuu. XuUMuUs Kak 9acTh €CTECTBO3HAHUSI. 01.09

BemecTBa u ux coiictsa. JlabopaTopHslii onbIT Ne 1.
W3ydenue usznueckux cBOICTB caxapa U Cephl

2. 2. MeTo/1bl TTI03HAHUS B XUMUHU 06.09

3. 3. [pakTudeckas padora Nel.JlaboparopHoe 08.09
000pyTIOBaHUE U TIPUEMBI OOPAIIICHUS C HUM.
[IpaBuna 6e30macHOi pabOTHI B XUMUYECKON
nabopaTopum.

4, 4, Yucrele BemrecTBa U cMecr. CriocoObl OYUCTKA 13.09
BEIIECTB: OTCTauBaHue, PUIbTPOBAHUE, BbITAPUBAHUE,
KpUCmaniuzayus, OUCmuLisAyus

JlaGopaTtopusblii onbIT Ne2: Paznenenue cmecw,
COCTOSIIIEH M3 MOPOIIKOB YKeje3a U Cepbl.

5. 5. [IpakTrueckas padota 15.09
No 2. Ouuctka 3arpsi3HEHHOW MOBaApEHHOM COJIM.

6. 6. dusznvecKue 1 XMMUYECKHE SIBJICHUS. XUMUUYECKHUE 20.09
peakuuu.
JlaGopaTtopusbiii onbIT Ne3. [Tpumepsl pusmdeckux
SIBIICHUU.
Jlaboparopusiii onbiT Ne4. [IpuMepbl XUMUYECKUX
SIBIICHU.

Tema 1.2. Ilepsonauanvusie xumuueckue nousmus(15 u)

7 1 ATOMBI, MOJIEKYJIbl U HOHBI. 22.09

8 2 BemecTBa MOJIEKYIIPHOTO U HEMOJIEKYJIIPHOTO 27.09
crpoeHus. Kpucraymyeckue pemeTKky.

9 3 [IpocThie U cI0XKHBIE BEUIECTBA. XUMUYECKUE 29.09
3JeMEeHThI. MeTaibl 1 HeMeTauibl. JJabopaTopHbIi
onbIT Ne 5. O3HakoMIIeHHE ¢ 00pa3liaMu IPOCTHIX U
CJIOKHBIX BEIIECTB

10 4, SI3BIK XUMHUH. 3HAKU XUMHUYECKHX 3JIEMEHTOB. 04.10
OTHOCHUTENIbHAS aTOMHAs Macca.

11 5 3aKOH MOCTOSHCTBA COCTAaBa BEII[ECTB 06.10

12 6 Xumnueckue Gopmyiel. OTHOCUTEIbHAS MOJIEKYIISIpHAs 11.10

macca. KauecTBeHHBIM U KOJIMYECTBECHHBIM COCTaB
BCIICCTBA.




13 7 MaccoBast 107151 XAMUYECKOTO 3JIEMEHTA B COCIMHEHUHU. 13.10
14 8. BanentHOCTh XUMHUECKUX dIIeMEeHTOB. Ompenenenne 18.10
BaJICHTHOCTH JIEMEHTOB 10 (hopMynaM OHMHAPHBIX
COCIMHECHUM.
15 9 CocraBneHne XUMUYECKUX (popmyn OMHAPHBIX 20.10
COEJIMHEHUH N0 BAJIEHTHOCTH.
16 10 ATOMHO-MOJICKYJISIPHOE YUCHHE. 25.10
17 11 3aKOH COXpaHEHMsI MacChl BEILIECTB. 27.10
18 12 XUMUYECKUE YpaBHEHUS. 08.11
19 13. | Tumbel xumuyeckux peakiuii, JlJabopaTopHsrii ombIT Ne 10.11
6. Pasznoxxenue ocHoBHoro kapoonara meau (11) CuCO;
» Cu(OH)s.
JlaGopaTopHBIi OMBIT
Ne 7. Peaknus 3amMeIieHUst MEAM KETE30M.
20 14 [ToBTOpenue u o6o0menue mo reme «IlepBoHavansHbIe 15.11
XHUMHYCCKHAC TTOHSATHS
21 15 KonTpoabHnas padora Nel no teme 17.11
«IlepBoHaYaTbHBbIE XHMHYECKHE MOHATHS).
Paszien 2. Kucaopoa. Bogopoa(8 4)
Tema 2.1. Kucnopoo (5 u)
22 1 Kucnopon, ero o6mas xapakrepuctuka. [lonyaenue 22.11
Kkuciopoja. Gru3nyeckue CBOMCTBA KUCIOPOaa
23 2 XHWMHUYECKUE CBOMCTBA U TPUMEHEHHE KHUCIIOPOIa. 24.11
Oxkcuael. KpyroBopoT KucCiopoaa B MpUpOJIE.
JlaGopaTtopHsblii onbIT Ne 8. O3HaKOMIICHHE C
o0Opa31aMu OKCHJIOB.
24 3 [IpakTrueckas padota Ne3. [Tonydenue kucaopoaa u 29.11
W3Y4YE€HHE €ro CBOMCTB.
25 4 O30H. AJUTOTpOIHS KUCI0pOoaa 01.12
26 5 Boznyx u ero cocraB. 3ammra aTMoc(epHOTo BO3ayxa 06.12
OT 3arpsi3HEHUsL.
Tema 2.2. Booopoo. (3u)
27 1 Bonopon, ero oOrmas xapakTeprucTiKa ¥ HaX0XKCHUE B 08.12
npupoje. [lomyyenue Boopoaa u ero puznueckue
cBoiicTBa. Mepbl 6€30MmacHOCTH TIpH paboTe C
BOJIOPOJOM
28 2 XUMHYECKUE CBOMCTBA BOJOPOJA U €0 MPUMEHEHHE. 13.12
JlaGopatopuslii onbiT Ne 9. B3aumonelicTBue Bojiopoia
¢ okcuaom meu (11) CuO
29 3. [Ipaktnyeckas pabora Ne4. ITomydenue Bogopoja u 15.12
W3YYECHHE €r0 CBOMCTB.
Pazzien 3. Boaa. Pacteopni (7 4)
30 1 Bopna. Metonb! onpenienieHusi coOcTaBa BOJIbl - aHATIU3 U 20.12
cuHTe3. Bona B mpupoie u cnocoObl €€ OUNCTKH.
Abdpanus Bopl.
31 2 dusnueckre 1 XUMHUYECKHAE CBOIICTBA BOBI. 22.12




IIpuMeHeHue BOIbI.

32

Bopaa — pactBopurens. PactBopsl. HacklienHbie 1
HCHACBIIICHHBIC paACTBOPLI. PaCTBOpI/IMOCTL BCIICCTB B
BOJIE.

27.12

33

MaccoBasi J10J1s1 paCTBOPEHHOTO BEIIECTBA.

29.12

34

[TpakTuaeckas padota Ne5. [IpuroroBiieHre pacTBOPOB
C OIPEJEIICHHOM MacCOBOM JJOJIEH PACTBOPEHHOIO
BEIIECTBA.

10.01

35

[ToBTOpenue u 06061meHue no temam «Kucnopony,
«Bonmopon», «Bona. PacTBopsD.

12.01

36

KoutpoasHnas padora Ne 2 nmo remam «Kucaopoa»,
«Bopopoa», «<Boaga. PacTBopbi».

17.01

Paznen 4. KoanuectBennbie orHomennst B xumun(S 1)

37

Mouib — eaMHMIIA KOJIMYECTBA BemecTBa. MomspHast
Macca.

19.01

38

Brerauncnenns no XuMu4IeCKUM YPaBHCHUAM.

24.01

39

w

3akoH ABorazpo. MosnsipHblii 00beM ra3os.

26.01

40

OTHOCUTENbHAS IIJIOTHOCTh ra30B

31.01

41

OObeMHBIE OTHOIICHHS Ta30B MPU XUMUIECKUX
peaKImsIX

02.02

Pazgen 5. OcHOBHBIE KJacChl HEOPraHMYECKUX COeAUHEHUI (ll

1)

42

Oxcuppl: knaccudukaius, HOMEHKIIaTypa, CBOWCTBA,
MOJIy4eHue, IPUMEHEHHE.

07.02

43

I'uapoxkcunbl. OcHOBaHUS: KiaccupuKaius,
HOMEHKJIaTypa, MOJTy4YeHHE.

09.02

44

XUMHUYECcKue CBOMCTBa ocHOBaHMM. OKpacka
WHJIMKaTOpPOB B IIEJIOYHOW U HEUTPAIbHOU Cpeaax.
Peakuus nveiirpanuzanuu. [IpumeHenre oCHOBaHUIM.
Jlaboparopusiii onbiT Ne 10. CBolicTBa pacTBOPUMBIX U
HEPacCTBOPUMBIX OCHOBAHU.

JlaGopaTtopusbiii onbIT Ne 11: BzaumoneicTeue
eno4Yen ¢ KUCIOTaMHU.

JIaGopatopuslii onbiT Nel2. B3aumoneiictBue
HEpPaCTBOPUMBIX OCHOBAHHUH C KUCIOTaMHU.
Jlabopartopusrit oneiT Ne 13. PaznoskeHnue rupokcuaa
meau (1) mpu HarpeBanuu

14.02

45

AmboTepHbIe OKCUIIBI U TUAPOKCUIBL. JlabopaTopHBIit
onbIT Nel4. BzaumopeicTBue ruipokcua IUHKa C
pacTBOpaMu KHUCJIOT M LIeJIouen

16.02

46

Kucnotsl. Cocras. Knaccudukanus. Homenknatypa.
Ilonydenue KucCioT.

21.02

47

XHUMHUYECKUE CBOMCTBA KUCIIOT

_JlaGopatopuslii onbIT Ne 15. JleiicTBue KUCIOT Ha
WHJMKATOPBI.

Jlaboparopusbrit oreiT Ne 16. OTHOIIIEHHE KHCIIOT K

28.02




MEeTajljiaM.

48 7 Conu :coctaB, kaccupuKais, HOMEHKIATypa, CI0- 02.03
COOBI TTOTy4EHUS
49 8 | CroiictBa coneii 07.03
50 9 | I'enernyeckas CBSI3b MKy OCHOBHBIMH KJIACCAMU 09.03
HEOPraHWYECKUX COCIMHEHUI
51 10 | [Ipakruyeckas pabora Ne6. Pemenne 14.03
IKCIIEPUMEHTAIBHBIX 33724 10 TeMe «OCHOBHBIC
KJIACChl HEOPTaHWYECKUX COCTMHEHHIT.
52 11 | KonTpoabHas pa6ora Ne3 no reme «OCHOBHBIE 16.03
KJIACChI HEOPraHWYECKUX COeTHHEeHH .
Paszien 6. CTpoenue atoma. [leprnognyeckuii 3aKoH u
NepuoauYecKasi CHCTEMAa XMMHYECKHX 3JIEMEHTOB
J. U. Menneaeea(7 1)
53 1. Knaccudukanus xumuueckux aiaemMeHToB. [lonstue o 28.03
TPYIIIaxX CXOAHBIX AJIEMEHTOB.
54 2. [Tepunoanaeckuii 3aK0H 30.03
. Y. Menneneena.
55 3. [Tepunoandaeckas TabmuIa XUMUYECKUX DJIEMEHTOB 04.04
(kopotkas dopma): A- u b-rpynmbl, meprosI.
56 4, Crpoenue atoma. CocTaB aTOMHBIX siiep. V30 TOTIBI. 06.04
XUMHUYECKUH 3JIEMEHT — BHJ] aTOMA C OJMHAKOBBIM
3apsjIoM sipa
57 5. Pacnionosxxenue 37eKTPOHOB 10 SHEPTETUYECKUM 11.04
ypoBHsiM. CoBpeMeHHast (hOpMYITHPOBKa
MIEPUONIECKOTO 3aKOHA
58 6. 3HaueHHe MePUOANIECKOro 3akoHa. Hayunble 13.04
noctwkenusa Jl. Y. MenaeneeBa
59 7. Kontpoabnas padora Ned 18.04
*
Paznea 7. CTpoeHune BemecTBa. XumMmu4eckasi CBsi3b (9 4)
60 1 DNEKTPOOTPULIATENBHOCTh XUMUYECKUX 20.04
JJIEMEHTOB
61 2 KosanenTHas cBsa3b. [lonspHas u HenossspHas 25.04
KOBaJICHTHBIE CBSI3H
62 3 WNonHas cBs3b 27.04
63 4 BasieHTHOCTD U CTeNeHb OKUCIICHUS. 04.05
64 5 [IpaBuna onpeneneHus CTENEHEW OKUCIECHHUS 11.05
JJIEMEHTOB
65 6 OKHCIIUTENBbHO-BOCCTAHOBUTENbHBIE PEAKIINU 16.05
66 7 [ToBTOpenue u 06o0meHue no teme «CtpoeHue 18.05




BellecTBa. XUMHUYECKas CBI3b)

67

HUrorosas KOHTPOJIbHas pa60Ta

23.05

68

Hrtorosslii ypok

25.05




IIpuioxenue

@opMbI U CpeIcTBA KOHTPOJIA.

OCHOBHBIMH METOJIaMU IPOBEPKH 3HAHUI M YMEHUW yJaIIUXCS TI0O XUMUH SIBIISTFOTCS:

1. ycrHbI onpoc

2. THMCHbMEHHBIE U J1a00paTOPHBIC, TPAKTUIECKUE PAOOTHI.

K nmuceMeHHBIM popMaM KOHTPOJISE OTHOCSTCS:

1. camocTosiTeNbHBIE U KOHTPOJIbHBIE PAOOTHI

2. TECTHIL.

OcHOBHBIE BUIBI IPOBEPKHU 3HAHUHN — TEKYIAsk U UTOTOBAsL.

Texymas mpoBepka MPOBOJIUTCS CUCTEMATHIECKU U3 YPOKA B YPOK, & HTOTOBAs — 0 3aBEPIICHUH
TeMbl (pasjena), MKOJIBHOTO Kypca.

HOprI U KPUTEPUHU OLICHUBAHUA

PG3YJ'IBT3TI)I O6y‘-IeHI/I$I XUMHUHU JOJIXKHBI COOTBETCTBOBATH O6H1I/IM 3aa4yaM MmpeamMeTa u Tpe6OBaHI/15[M

K €r0 YCBOGHHIO.

Pe3ynbrarel 00y4eHHS OIEHUBAIOTCS 10 MATHOAIUTBHON cucTeme. [1pu OTleHKe YIUTHIBAIOTCS
ClIeyIolle KaYeCTBEHHbIE TTOKA3aTEeIN OTBETOB:

rIyOrHa (COOTBETCTBHE U3yYEHHBIM TEOPETUUCCKUM 000OIIEHUAM);

OCO3HAHHOCTH (COOTBETCTBUE TPEOYEMBIM B IMPOTPAMME YMECHHSIM ITPHUMEHSTH MOJTydCHHYTO
uH(popManuo);

MOJTHOTA (COOTBETCTBHE 00BEMY ITPOTPAMMBI U HH(GOPMAITUN YICOHHKA).

[Ipu onieHKe YUUTHIBAIOTCS YHCIIO U XapaKTep OUIMOOK (CYIIECTBEHHbIE HIIM HECYIIECTBEHHBIE).

CymiecTBeHHBIE ONTUOKY CBSI3aHbI C HEIOCTATOYHOM TIIYOMHOW M OCO3HAHHOCTHIO OTBETA
(HampuMmep, yYEHUK HEMPaBUIBLHO YKa3aj OCHOBHBIC MPU3HAKU MOHITUM, SIBJICHUM, XapaKTEepHbIE
CBOJCTBa BEILIECTB, HEMPABUILHO CHOPMYIUPOBAT 3aKOH, MPABUJIO U T.I. WJIK YYCHUK HE CMOT
MIPUMEHHUTh TEOPETUUECKHUE 3HAHUS JUIsl OObSICHEHUS U MpecKa3aHusl SBJICHUM, YCTAaHOBIICHUS
MIPUYMHHO-CIIEICTBEHHBIX CBA3EH, CpaBHEHUS U KJIAaCCU(PUKAIIUU SBJICHHH U T. I1.).

HecymiectBennbie OIMOKY ONPEAESIOTCS HEMOIHOTOM OTBETa (HampuMep, YIyIIeHHe U3 BUAa
KaKoro-mbo HexapakTepHOoTro ¢akTa Ipu OMKMCAHUU BEUIeCTBa, mpolecca). K HUM MOXKHO OTHECTH
OTOBOPKH, OMMCKH, JOMYILEHHBIEC 10 HEBHUMATEIBHOCTHU (HAallpUMeEp, Ha J1Ba U Oojiee ypaBHEHUS
peaxkiuii B IOJHOM HOHHOM BHU/IE JIOMYIlIEHA O/IHA OIMOKa B 0003HAYCHUH 3apsia HOHA).

Pe3ynbrarel 00y4eHus MPOBEPSIFOTCS B MPOLIECCE YCTHBIX M MHUCbMEHHBIX OTBETOB yUaIIUXCS, a
Tak)Ke MPU BBHITIOJTHEHUN UM XUMHUYECKOTO IKCIIEPUMEHTA.

OuneHka TeopeTn4ecKnuX 3HAHUH

OTMeTKa «5»:

OTBET MOJIHBIN U MPAaBWIbHBIA HA OCHOBAaHUU U3YUYE€HHBIX TEOPUI;

Martepuai U3J0KEH B ONIPENIETIEHHON JIOTHUECKOM MOCIeI0BATENbHOCTH, JINTEPATYPHBIM SI3bIKOM;

OTBET CaMOCTOSTEIILHBIH.

OtMeTKa «4»:

OTBET MOJIHBIN U MPAaBUIbHBIA HA OCHOBAaHUU U3YUYE€HHBIX TEOPUI;

MaTtepuai U3J0KEH B ONIPEIETIECHHOM JIOTUUECKOU MOCIEeI0BATENbHOCTH, IPY 3TOM JIONYLIEHBI JIBE-
TPH HECYILIECTBEHHBIC OIUOKHU, UCTIPABICHHBIE TI0 TPEOOBAHHUIO YUUTEIIS.

OtMeTKa «3»:

OTBET IOJIHBIHI, HO TPU 3TOM JIOMYIIEHA CYIIECTBEHHAs OLIMOKA WJIM OTBET HEMOIHBIN, HECBS3HBIM.

OTMeTKa «2»:

IIpHU OTBETE OOHAPYKEHO HETTOHUMAHHE YJalllMMCSI OCHOBHOTO COJIEp:KaHUs y4eOHOTO MaTepuraia
WJIH JIOTYIIIEHBI CYIIECTBEHHBIE OLITMOKH, KOTOPhIE YUAITUICS HE MOXKET UCIIPABUTh MPU HABOISAIINX
BOIIPOCAaX YUUTETISI.



OrMmeTrka «1»:
OTCYTCTBHE OTBETA.

Onenka 3KCcIepuMeHTAJbHBIX YMEHHUH

OreHka CTaBUTCS HA OCHOBAaHWU HAOIOACHHUS 32 YYalIUMCs ¥ IUCBMEHHOTO OTYETa 32 paboTy.

OtMmetka «5»:

paboTa BBITIOJIHEHA TIOJTHOCTHIO U IPABHIIBLHO, C/ICTIaHbI TPABUIIbHBIC HAOIIOACHUS U BBIBO/IBI,

AKCIIEPUMEHT IIPOBE/ICH I10 TUIAHY C YY4ETOM TEXHUKH 0€30MaCHOCTH M TPaBUI paOOTHI C
BEIIIECTBAMU B 000PY/I0BaHUEM;

MIPOSIBIICHBI OPTaHU3AI[HOHHO-TPYIOBBIC YMEHHUS (ITOIICPIKUBAIOTCS YUCTOTA pabOUero MecTa u
MOPSIJIOK Ha CTOJIe, SKOHOMHO HCITOJIb3YIOTCS PEAKTUBBI).

OtmeTka «4»:

paboTa BBITIOJIHEHA TIPABIIILHO, CACTIaHbI TPABWIIbHBIC HAOIIOICHUS U BBIBOJIBI, HO IPH 3TOM
SKCIIEPUMEHT MPOBEJICH HE IMOJTHOCTHIO WIIH JOIYIIECHBI HECYIECTBEHHBIC OMNOKU B paboTe C
BEIIECTBAMHU U 000PYIOBAHUEM.

OtmeTka «3»:

paboTa BBITIOJIHEHA TIPABHIILHO HE MEHEE YeM HAIOJIOBHHY HJIH JIOMYIICHA CYIECTBEHHAs OINOKa B
XO0/JI€ SKCIIEpUMEHTA, B 00BACHEHUH, B 0(hopMIIEHUH pabOThl, B COOIIOACHUH MTPABUII TEXHUKH
0€301acHOCTH MpU padboTe ¢ BEIIECTBAMH U 000PYI0BAHHEM, KOTOPasi HCIIPABIISETCS TI0 TPEOOBAHUIO
VAUTEIS.

OtmeTka «2»:

JOTYIICHBI 1B€ (M 00Jiee) CYIIeCTBEHHbIE OMUOKN B XO€ SKCTIEPUMEHTA, B O0OBSICHEHNH, B
odopmiileHnH paboThI, B COOIIOACHIH ITPABUJI TEXHUKH 0€30MMaCHOCTH TP padoTe C BEIIECTBAMHU U
00opynoBaHUEM, KOTOPbIE YUALIUNCS HE MOXKET UCIIPABUTH JaXKe M0 TPEOOBAHUIO YUUTEIIS.

OtMmetka «1»:

paboTa He BBITIOJTHEHA, Y YUalIerocsi OTCYTCTBYIOT AKCIIEPUMEHTAIbHbBIE YMEHHUS.

OuneHka yMeHMi peliaTh IKCIIEPUMEHTAJIbHbBIE 3212491

OtMmeTKa «5»:

TIJIaH PEIICHUs COCTaBJIEH IPABUIIBHO;

MPaBUJILHO OCYIIECTBIICH MO00P XUMHYECKHX PEAKTHBOB U 000pYAOBaHUS;

JIAHO MOJIHOE OOBSICHEHNE U CJEIAaHbI BEIBOIEI.

OtMeTKa «4»:

IIJIaH PEIICHUs COCTaBJICH IPABUIIBHO;

MIPABUJIBHO OCYIIECTBIICH MOA00p XUMUYECKUX PEAKTUBOB U 000PYI0BAHUS, IPH 3TOM JIOMYIIEHO
He 0oJiee IBYX HECYIIECTBEHHBIX OMIMOOK B OOBSICHEHUU U BBIBOJIAX.

OtMeTKa «3»:

IIJIaH PEIICHUs COCTaBJICH IPABUIIBHO;

MPABUJIBHO OCYIIECTBIICH MOA00P XUMUUYECKUX PEAKTUBOB U 000PYI0BaHUS, HO IOMYIIEHA
CyIIeCTBEHHAas! OITNOKa B OOBSICHEHUU U BBIBOJIAX.

OTMeTKa «2»:

JOMYIIEHBI 1Be (1 0oJiee) CyIeCTBEHHBIE OMMOKH B TIJIAHE PEIIeHUs, B TIOJ00PE XUMHUECKUX
PEaKTUBOB U 000pYyIOBaHUs, B 00bSICHEHUH U BBIBOJAX.

OtMmeTKa «1»:

3a/la4ya He pelleHa.

Ouenka yMeHHUil pelIaTh pacyeTHbIE 32124
OTMeTKa «5»:

B JIOTHYECKOM PACCYKJCHHUH U PEIICHUU HEeT OIMMOOK, 3a7a4ya pelieHa paroHaIbHbIM CIOCOO0M.
OrMeTka «4»:



B JIOTUYECKOM PACCYXJCHUU U PEIICHUU HET CYIIECTBEHHBIX OMKOOK, HO 3a/aua pelieHa
HEpaIMOHAIBHBIM CIIOCOO0M HITH JIOIYIIIEHO HE 00Jiee IBYX HECYIIECTBEHHBIX OIIHOOK.

OtMeTKa «3»:

B JIOTHYECKOM PACCYKJCHHH HET CYIICCTBEHHBIX OMIMOOK, HO JOMYIICHA CYIIECTBEHHAs OIHUOKa B
MaTeMaTHYEeCKUX pacyeTax.

OTMeTKa «2»:

HMMEIOTCSI CYIIECTBEHHBIE OIIUOKH B JIOTHYECKOM PACCYXKJICHUU U PEIICHUH.

OtMeTKa «1»:

3a/1aya He pelieHa.

Onenka NnuCbMeHHbIX KOHTPOJBbHBIX paﬁoT

Otmetka «5»:

OTBET IOJIHBIN U TPABWIIBHBIHN, BO3MOKHA HECYIIIECTBEHHAS ONTHOKA.

OtmMmeTKa «4»:

OTBET HEIOJIHBIM UJTU JIOMYIIIEHO He 00Jiee ABYX HECYIIECTBEHHBIX OIMNOOK.

Otmetka «3»:

paboTa BBITTOJIHEHA HE MEHEEe YeM HAIOJIOBUHY, JOIyIIeHa O/THA CYIIECTBEHHAs OIMOKa U JIBE-TPH
HECYIIECTBCHHBIC.

OtMmeTka «2»:

paboTa BBITTOJIHEHA MEHEE YeM HAIOJIOBUHY MM COJCPKUT HECKOJIBKO CYIIECTBEHHBIX OIMNOOK.

Otmetka «1»:

paboTa He BHITIOJIHEHA.

[Ipu o11eHKe BBITIOJIHEHUS MTUCHbMEHHOW KOHTPOJIBHOM paboThl HEOOXOAUMO YUHUTHIBATH TPEOOBAHUS
eauHoro opdorpaduueckoro pexuma.

OTMeTKa 3a UTOTOBYIO KOHTPOJBHYIO pa00Ty KOPPEKTHPYET MPEIISCTBYIOIINE OTMETKH 32
YETBEPTh, MOJYTrOAHE, TO/I.






