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IlosacHuTeNLHAA 3amIMcKa

Hacrosimass mporpamma s cpeaHeit (TOnHOM) 00IIeoO0pa3oBaTeNbHONW — IIKOJIBI
pazpaboTaHa Ha OCHOBE (YHIAMEHTAIBHOTO SApa coAepxkaHus oOmero oOpa3oBaHUS U
TpeOOBaHUI K pe3ylbTaTaM CpeaHero (MoJaHoro) obmiero oOpa3oBaHUS, MPEACTABICHHBIX B
dbenepanbaoM ['ocynapcTBEHHOM cTaHIapTe CpelHero (IIOJIHOT0) O0IIero 00pa3oBaHusl BTOPOTO
NOKOJIeHUsl. B Hel Takke ydTeHBl OCHOBHBIC HJIEHM M IOJIOKEHHs NPOrpaMMBbl Pa3BUTUS U
(GbopMHUpPOBaHMS YHUBEPCAIBHBIX YYEOHBIX JCHCTBUH g cpeaHero (MOJHOro) oOIIero
o0pa3oBaHus M COONIOZECHA NMPEEMCTBEHHOCTh C MPUMEPHBIMU MPOTpaMMaMH JJIsi OCHOBHOTO
o01rero oOpa3oBaHusI.

Hacrosimmas nporpamMMa mo XMMHM cocTaBieHa s ydammxcs 11 kmacca Ha 6azoBom
ypoBHe B 00beme 33 yacoB (1 yac B Hepemo B 11 kiacce).

[enu nporpamMmsl:

- OCBOCHHME 3HAaHUH O XMMHUYECKON COCTaBIIAIONIEH E€CTECTBEHHOHAYYHOM KapTUHBI MUDA,
BXHEHIIINX XUMUYCCKUX MOHATHSIX, 3aKOHAX U TCOPHSIX;

- OBJIQ/ICHUE YMEHHUSMHU TNPHUMEHATH IOJIyYCHHBIC 3HAHUS Ui OOBSICHEHHUS Pa3zHOOOpa3HBIX
XUMHUYECKHX SBJICHHA M CBOWCTB BCINECTB, OIECHKH POJH XWMHH B Pa3BUTHH COBPEMEHHBIX
TEXHOJIOTUH U TIOJYYCHUN HOBBIX MaTE€PHUAJIOB;

- pa3BUTHE I103HABATEIbHBIX MHTEPECOB M MHTEJUIEKTYaJlbHBIX CIIOCOOHOCTEW B Mpoliecce
CaMOCTOSITEJIFHOTO TPUOOPETEHUS XUMHYECKUX 3HAaHUH C WCIOJB30BAHUEM Pa3IMYHBIX
HUCTOYHUKOB MH(POPMAIUH, B TOM YHCJIC KOMITBIOTEPHBIX;

- BOCTIUTAaHUE YOS KICHHOCTH B TIO3UTUBHOW POJIM XUMHUH B )KH3HH COBPEMEHHOTO OOIIECTBa,
HEOOXOJUMOCTH XUMHUYECKH TPAaMOTHOTO OTHOIIEHHS K CBOEMY 30POBbI0 U OKpYXKarouleu
cpene;

- MPUMEHEHUE TONYyYEHHBIX 3HAHWM W yMEHU# 171 0e30macHOro MCHOJb30BaHUS BEIIECTB U
MaTepuasoB B OBITY, CEIbCKOM XO3SHICTBE M Ha MPOU3BOJICTBE, PEIICHUS MPAKTUYECKUX 3a7a4 B
MOBCEIHEBHOM JKU3HH, MPENyNpEeXICHUs SBICHUMN, HAHOCSIIUX BpPEI 370POBBIO0 4YEJIOBEKa U
OKpYKarollen cpese.

3aiayu MporpaMmal:

- @opMHpOBaHUE y YyYalIMXCsS 3HAHUM OCHOB XUMHUYECKOW HAYyKW: BaKHEUIINX (HaKTOPOB,
MOHITHM, XWMHUYECKUX 3aKOHOB M TEOpHUH, s3bIKa HAyKH, MJOCTYMHBIX 0000IIeHUI
MHUPOBO33PEHYECKOr0 XapaKkTepa.

- PazButue ymeHuit Habm0AaTh U OOBSICHATH XUMUUECKUE SIBICHHUSI, TIPOUCXOSIINE B IPUPO/IEL,
n1abopaTopuH, B MOBCEIHEBHON KU3HH.

- ®opMHUpOBaHUE CHEIUATBHBIX YMEHUI: 00paliaTrbcs ¢ BEIIECTBAMMU, BBIIOJHATH HECIOXKHBIE
AKCTIEPUMEHTHI, COOJIOAasl MPaBMIIa TEXHUKN O€30MaCHOCTH; TPAMOTHO MPUMEHSITh XUMUYECKHE
3HaHMS B OOILIEHUU C IPUPOAON U B IOBCETHEBHOM KU3HU.

- PackpsITHe TyMaHHCTHYECKOW HAIPaBICHHOCTH XUMHUH, €€ BO3pPACTAIOLIECH POJIM B PELICHUHU
[JIaBHBIX NPOOJIEM, CTOSIIUX ME€pe]] YETOBEUECTBOM, U BKJIaJla B HAYUHYIO KapTUHY MUpa.
-PazButne  snmuyHOCTM  OOywaromMxcs:  HUX ~ HMHTEJUIEKTYalbHOE€ M HPABCTBEHHOE
COBEpPILIEHCTBOBaHME, (POPMHUPOBAHNE Y HUX TYMAHHCTHYECKUX OTHOIICHHHA M HKOJIOTHYECKH
11eJ1ec000pa3HOro MOBEACHUS B OBITY U B IPOIIECcCe TPYAO0BOH 1€ATEIbHOCTH.

TpeboBaHMs K YPOBHIO TIOATOTOBKH yJaIXCs

B pe3ynbrate n3yueHuss XuMUU Ha 0a30BOM YPOBHE YUEHHUK JIOJIKEH 3HATH/TIOHUMATh:

- BaXHEHIIME XMMHYECKHE TOHSTHS: BEIIECTBO, XUMHUYECKHI JIIEMEHT, aTOM, MOJIEKYIa,
OTHOCHUTEIIbHAs aTOMHAas W MOJEKYIspHas Macchl, MOH, aJUIOTPOMUS, H30TOMBI, XUMUYECKas
CBSI3b, AJIEKTPOOTPHUIIATEIBHOCTh, BaJEHTHOCTh, CTENEHb OKHMCIEHHS, MOJb, MOJSIpHas Macca,
MOJISIpHBIH 00BEM, BellecTBa MOJEKYJISIPHOTO M HEMOJEKYJSPHOTO CTPOCHMS, PacTBOPHI,
ANIEKTPOJIUT U HEIIEKTPOJIUT, INEKTPONIUTHYECKAST ~ JTUCCOLMALIMS, OKHUCIUTENb |
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BOCCTAHOBUTEIIb, OKHCJIEHHE M BOCCTAHOBJIEHUE, TEIUIOBOM H(PQPEKT peakiuu, CKOPOCTh
XUMHYECKOM  peakLuu, KaTajlu3, XUMHUYECKOE paBHOBECHE, YIJIEPOAHBIN  CKEJET,
(byHKUIMOHATBHAS TPYIIA, U30MEPHsI, TOMOJIOTHS; OCHOBHBIE 3aKOHBI XMUMHHU: COXPAaHEHHUS MacChl
BEILECTB, IIOCTOSTHCTBA COCTAaBA, IEPUOJUYECCKUN 3aKOH;
- OCHOBHbBIE TEOPUU XUMHUU: XUMHUYECKON CBA3H, 3JIEKTPOJUTHUUECKON JUCCOLUALMH, CTPOCHMUS
OpraHMYECKUX BEIIECTB;
- BA)XHEHIIME BELIECTBA M MAaTE€pUaJIbl: OCHOBHBIE METAJIbl U CIUIABBl, CEpHAasi, COJSHas,
a30THasl, YKCyCHas KHUCIJIOTHI, WIENOYM, aMMHaK, MUHEpaJbHble yIO0OpEeHHUs, METaH, ITHJIEH,
aleTuiIeH, OCH30J, ATAaHOJ, >KUPBI, MbUIA, TIIOKO3a, caxapo3a, KpaxMal, KIeTyaTKa, OeiKw,
UCKYCCTBEHHbIE M1 CHHTETUYECKHE BOJIOKHA, KAy4yKH, IJIaCTMACCHI;
YMETb
- Ha3bIBaTbh U3YYEHHBIC BEIECTBA [10 KTPUBUAIIBHON» WU MEKIYHApOJHOW HOMEHKIATYPE;
- OIPENENATh: BaJCHTHOCTh U CTCIEHb OKMCIECHUS XMMHYECKHX HJIEMEHTOB, THUII XHUMHUYECKOU
CBA3M B COCIUHECHMSX, 3apsA] MOHA, XapaKTep Cpelbl B BOJHBIX PAaCTBOPAX HEOPraHUYECKHX
COCIMHEHUH, OKUCIIUTENb U BOCCTAHOBUTEII, IPUHAJICKHOCTh BEHIECTB K Pa3JIMYHbIM KJIaccaM
OpPraHUYECKUX COEIUHECHUN;
- XapaKTepU30BaTh: 3JIEMEHTHI MajbIX IIEPUOIOB 10 UX IOJOKEHUIO B IEPUOJIUYECKON CUCTEME
. U. Menpeneesa, o0mmue XMMUYECKHE CBOMCTBAa METAUIOB, HEMETAJIOB, OCHOBHBIX KJIACCOB
HEOPraHUYECKUX M OPraHMYECKUX COCJUHEHMM, CTPOCHUE U XMMHYECKHE CBOMCTBA M3yYEHHBIX
OpPraHUYECKUX COCAUHECHUN;

OOBSCHSTH:
3aBHCHUMOCTb CBOWCTB BELIECTB OT MX COCTaBa U CTPOEHUS, NPUPOAY XMMHUYECKOH CBSI3U
(MOHHOM, KOBaJEHTHOM, METaNINYECKOM), 3aBUCHUMOCTb CKOPOCTH XUMHYECKON pPEaKIUU U
MIOJIOKEHHUS XUMUYECKOTO PAaBHOBECHUS OT Pa3IMYHBIX (DaKTOPOB;
- BBINOJIHATh XUMHUYECKHH 3KCIEPUMEHT IO PAacHO3HABAaHUIO BAKHEHIIMX HEOPraHUYECKUX U
OpraHMYECKUX BEIIECTB;
- TPOBOJIUTH CAMOCTOATENBHBIM MOWCK XHMHUYECKOH  WH(POpPMAUKU C HCHOIH30BAHUEM
Pa3IMYHBIX NCTOYHUKOB (HayYHO-TIOMYJISIPHBIX U3aHUN, KOMITBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
WnTepuera); HCIIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJOTHH JUIsi 00paboTKM W mepenauu
XUMHUYECKON MHPOpPMAIUH U €€ IPEJCTaBICHUS B Pa3IMUHbIX (opMax;
UCIIOJIb30BaTh NPUOOpPETEHHbIE 3HAHMSI W YMEHUS B IPAKTUYECKOM JESITENIbHOCTH U
MOBCE/IHEBHOM JKU3HU JUISL:
- 00BSICHEHUSI XUMUYECKUX SABJICHUN, MPOUCXOASIINX B IPUPOIE, OBITY U Ha IPOU3BO/ICTBE;

- OIIPEJIEIIEHNs] BO3MOYKHOCTH NTPOTEKAHUS XUMUUECKUX IPEBPALIECHUI B Pa3JINYHBIX YCIOBHAX
Y OLIEHKH HX MOCJEICTBUN;
- OKOJIOTMYECKH IPaMOTHOIO NTOBE/ICHUS B OKPYXKAIOLIEH Cpene;

- OLEHKH BIIMSHUSA XMMHUYECKOTO 3arpsA3HEHMsI OKPYKAIOLIEH Cpelpl Ha OpraHUu3M YeJIOBEKa U
JpYTHUE KUBBIE OPraHU3MBI;
- Oe3omacHOro oOpaleHuss ¢ TOPIOYMMH M TOKCHYHBIMHM BEIIECTBaMH, JabOpaTOPHBIM
o0opynoBaHueM;
- IPUTOTOBJIEHUS PACTBOPOB 33JaHHOW KOHLIEHTPALMH.

Coaep:xanue nporpamMmal
Tema 1. BaxkHeiimue xXuMu4eckue NOHATHS U 3aKOHBI (3 1)
AtoMm. Xumuueckuit  snemeHT. M3otombl.  IIpocThie W CIOXKHBIE  BEIIECTBA.
3aKOH COXpaHEHMs MacChl BEIIECTB, 3aKOH COXPAaHEHUS M IPEBPALLEHUS SHEPrUU NpU

XUMHUYECKMX pEaKkIHUsiX, 3aKOH TIIOCTOSHCTBA COCTaBa. BeliectBa MOJEKYISPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUS.



Tema 2. Ilepuonuyeckni 3aKO0H 7 nepuoanvyecKas cucremMa
XHMHYECKHX 3JIEMEHTOB J. . MenaeeeBa Ha OCHOBe
YUYEHHSs O CTPOEHUM aTOMOB (4 1)

ATomHbIe opOuTanu, s-, p-, d- u f-anekrporbl. OCOOCHHOCTH Pa3MENICHUS JICKTPOHOB 110
opOuTanAM B aToMax MalbIX M OonpmMx nepuoaoB. CBs3b NEPUOAMYECKOTO 3aKOHA U
NEPUOANYECKON CHCTEMbl XUMHYECKHX 3JIEMEHTOB C TeopHei cTpoeHust aromoB. KopoTkuil u
JUIMHHBIA BapUaHThI TaOIUIBI XUMUYECKUX AJIeMEHTOB. [loojkeHne B MEPHOAMUECKON CHCTEME
xumuueckux oaneMmentoB JI. . MenneneeBa Bojopona, JIaHTAaHOWJOB, AKTHHOUIOB U
HCKYCCTBEHHO MIOJIy4YE€HHBIX 3JIEMEHTOB.

BaneHTHOCTh U BaJIeHTHBIE BO3MOKHOCTH aTOMOB.

Tema 3. Ctpoenne BemectBa (5 4)

Xumuyeckas cBs3b. Monnas cBs3b. Katuons! u annonsl. KoBajeHTHas HemossipHas CBS3b.
KoBanentHas  mnosispHass  CBSI3b.  DJEKTPOOTPULATENBHOCTb.  CTENEHb  OKHUCIICHUS.
Mertannuueckas cBsi3b. Bogoponnas cBsi3b.  [IpocTpaHCTBEHHOE CTPOCHHME  MOJEKYJ

HEOPraHUYEeCKUX u OpPraHUYeCKUX BEILECTB.
Tunsl KPUCTaJUIMYECKUX peLeTox u CBOICTBa BELIECTB.
[TprunHbBl MHOrOOOpa3us BEIIECTB: N30MEPHs], TOMOJIOTHS, aJUIOTPOIUS, U30TOIHS.

HucnepcHslie CUCTEMBI. Komnnonnneie pPacTBOPBL. 3onu, TCIIN.

JlemoHcTpanuu. Mozaenu  MOHHBIX, ATOMHBIX, MOJIEKYJISIPHBIX U METaJNIMYECKUX
KPUCTAIIMYECKUX pemeTok. OOpasubl MHIIEBbIX, KOCMETUYECKUX, OHOJOTHYECKHX U
MEIUIUHCKUX 305ell u reneit. Dddexkr Tunnmamss. Mopenn MoJeKysl H30MEPOB, TOMOJIOTOB.
Tema 4. Xumuueckue peakuuu (7 1)

Knaccupukamuss XUMHUECKHMX pPEaKIUHd B HEOPTaHUYECKOM W OpPraHMYecKOW XHWMUHU.

CKopocTh peakiuy, ee 3aBUCMMOCTb OT pa3iuyHbIX (hakTopoB. Katanus u kartaam3aTophl.
OO6patumocth peakuuil. Xumuueckoe paBHoBecue. CMelleHHE pPaBHOBECUS IOJ JEHCTBUEM
pa3nuunbix (axtopos. [Ipuniun Jle [llarense. [Ipon3BoacTBO CEpHO KHUCIOTHI KOHTAKTHBIM
CIOCOOOM.

OnektponuTnueckas aucconuanus. CuibHble U crnadble 31eKTpoiuThl. Cpeaa BOIHBIX
pacTBOpOB: KUCIasl, HEUTpabHas, meno4yHas. Bogoponusiil nokaszarens (pH) pactsopa.
lunponus OpPraHUYECKUX u HEOPraHUYECKUX BEIIIECTB
Tema 5. Metanuasbl (7 4)

[Tono)keHne  MeTauloB B INEPUOJMYECKOM  CHCTEME  XMMHYECKMX  JJIEMEHTOB
J. . MenneneeBa. OOmme CcBOMCTBA METAUIOB. ODJIEKTPOXUMHUYECKUM psAJl  HampsLKEHUN
metayuioB. OOmme crnocoObl moiydyeHuss MeramnoB. CrutaBbl. DJEKTPOJM3 pacTBOPOB U
pacmuiaBoB. [lonsarue o koppo3un MetannoB. CiocoObl 3aIUTEI OT KOPPO3HH.

O0630p MeTauIoB TJaBHBIX MOATPYNN (A-TPYINI) MEPUOAMUYECKOW CHUCTEMbl XMMHUYECKHX
AJIEMEHTOB.

0O0630p MmetamuioB nmobGouyHbIX noArpynn (b-rpynm) nepuoauueckoil cUCTEMBbl XMMHUYECKHX
AJIEMEHTOB (M€]lb, IUHK, jkeJe30). OKCUIBI U TUAPOKCHIBI METAIIOB.

Tema 6. Hemerasisbl (9 1)

O630p cBolicTB HeMeTauioB. OKHUCIUTEIHHO-BOCCTAHOBUTENBHBIE CBOWCTBA THUITHYHBIX
HeMeTauioB.  OKCHABI HEMETAIJIOB M KHUCIOPOJCOJAEp)KalMe KUCIOTh. BomoponHsie
COCIMHEHUS! HEeMeTayIoB. ['eHeTudeckas CBA3b HEOPraHMYECKUX W OPraHMYEeCKUX BEIIECTB.
BrrToBas XUMHUYECKas IPaMOTHOCTb

Tema 7. XuMus U KU3HB.

X¥MHUS TPOMBIIIIEHHOCTH. [IpMHIUIBI XMMHUYECKOTr0 NMpou3BOAcTBA. IIpom3BoacTBO uyryHa.
ctanu. XuMus B ObITY. XUMHUYECKasl MPOMBIIIJIEHHOCTh M OKpYKaloIas cpeia.



Jlata No Tema DKCHEPUMEHT Harasguaocts, IIOP
[Tnan / pakr
03.09 1 | Crpoenue BemiectBa. OCHOBHBIE CBEJICHHS O Taomumna MenneaeeBa
CTPOCHHUH aToMa.
10.09 2 | [lepmogudeckuii 3aK0H U CTPOEHUE aToOMa Tabnuua Menaeneena
17.09 3 | MoHHas xuMuyeckas CBsI3b Tabmuna MenpaeneeBa
24.09 4 | KoBajleHTHAasA XUMHUYECKas CBI3b Taomumna MenneneeBa
01.10 5 | Merajmmnueckasi XuMU4YecKasi CBSI3b IIpe3enTanus mo Teme
08.10 6 | BomoponHas xumMudeckas CBs3b IIpe3enTanus mo Teme
15.10 7 | O6o6marouii ypok no teme: «CtpoeHue [Ipe3enTanus mo Teme
aToMa. XUMHYECKas CBI3b)
22.10 8 | CKOopOCTh XUMHUYECKUX PEAKITHH. JlaGoparopHas padota Ne 1 o
XWMHYECKOE PAaBHOBECHE U YCIIOBUS €TO TeMe: «3ydeHue BIusSHUS
CMEIICHUS. pa3IMYHBIX (haKTOPOB HA
CKOPOCTh XMMHUYECKUX PEaAKITHI».
12.11 9 | luctiepcHbIE CUCTEMBI.
19.11 10 | KonrenTpaiusi pacTBOPOB. [IpakTuueckas padora Nel o BuptyanbHas
teme: «[IpuroroBieHue pactBopa | 1abopaTopus
C 3aIaHHOM MOJIAPHOU
KOHILIEHTpALEn».
26.11 11 | DuekTpoauTHyecKas JUCCOIUAIINS.
03.12 12 | Peakum noHHOr0 0OMEHa.
10.12 13 | I'maponus coeMHeHMIA.
17.12 14 | KonTponpHasi paboTa 3a 1 moxyroaue mo




TEMC «CTpOCHI/Ie BCIICCTBA»

24.12 15 | DnekTpoxXuMUYEeCKUe peakiuu. AHaIIN3 Buptyanbnas
KOHTPOJIBHON pabOTHI. naboparopus
14.01 16 | Koppo3us MeTamuioB 1 ee mpeaynpekIeHue
21.01 17 | DnekTponus . Buptyanbnas
naboparopus
28.01 18 | O6mas xapakTepuCcTHKa METAJUIOB TJIABHBIX Bupryansnas
¥ T000YHBIX TpyIl. CIocOOBI TOMyUYeHUS naboparopus
METAJIJIOB.
04.02 19 | Mens. [{uHK. [Ipe3enTanus mo Teme
11.02 20 | Turan. Xpowm. [Ipe3enTanus no Teme
18.02 21 | XKeneso, HUKEb, IUIATHHA. [Ipe3enTanus mo Teme
25.02 22 | CruiaBbl METAJIOB. [Ipe3enranus no reme
03.03 23 | OKcubl ¥ TUAPOKCHUIIBI METAILIOB. [Ipaktruueckas pabora Ne 2 o
teme: «Pemenne
HKCIIEPUMEHTAJILHBIX 33J1a4 110
teme «MeTtaub»
10.03 24 | Hemeramniebl. [Ipe3enTtanus
«HemeTannb»
17.03 25 | CBoiicTBa U IPUMEHEHNE HEMETAIIIOB. [IpakTuyeckas padora Ne 3 mo
teme: «Pemenune
AKCIIEPUMEHTAILHBIX 33J1a4 110
teme «Hemeramnbm
31.03 26 | O6mmas xapakKTepUCTHKA OKCHJIOB BupryansHas
HEMETAJUIOB, KHCIIOPOI0COIEPIKAIINX nabopaTtopus




KHCJIOT.

07.04 27 | CBolicTBa CepHOI U a30THOM KHUCIIOT. JlabopaTopHas pabota Ne 2 o Buptyanbnas
TeMe: «CBOMCTBA KUCITOT» naboparopus
14.04 28 | BomopoHbie cCOeTMHEHNS HEMETAJIIOB. Buptyanbnas
naboparopus
21.04 29 | I'eHeTnueckas CBsI3b MKy KlacCcaMu
HEOPTaHUYECKUX M OPTAaHMIECKUX
COETMHEHUM.
28.04 30 | Xumus B MpOMBIIIICHHOCTH. [IpezenTanus mo Teme
05.05 31 | TexHonOrMYECKUE  MPUHIIUIIBI [Ipe3enTanus no Teme
MIPOMBITIUICHHOTO MTOJTYYEHUSI METaJIJIOB.
12.05 32 | UtoroBast KOHTpOJIbHAS paboTa Mo TeMe
«"eneTndeckas cBsI3b MKy KIIacCaMH
HEOPTaHUYCCKUX M OPTAHNYECKUX BEIICCTBY
19.05 33 | AHanu3 KOHTPOJBHOM pabOThI. XUMHUS B [Ipe3enTanus mo Teme

ObITY. XUMHYECKast POMBIIIUICHHOCTh 1
OKpYy:Karomias cpeja.




