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ITosicuuTenpHas 3amucKa

Hacrosmas mnporpamma s cpeaHeit (moiHoi) o0mieoO0pa3oBaTeIbHONW — IIKOJIBI
pazpaboTaHa Ha OCHOBE (YHIAMEHTAJIBHOIO SApa coAepkaHus oOmiero oOpa3oBaHUS U
TpeOOBaHUI K pe3yiabTaTaM CpeaHero (MoiaHOoro) olmero oOpa3oBaHMs, MPEACTABICHHBIX B
dbenepanbaoM ['ocynapcTBEHHOM cTaHIapTe CpeiHero (IOJIHOT0) O0IIero o0pa3oBaHusi BTOPOTO
NOKOJIEHUsI. B Hell TakXe y4yTeHbl OCHOBHBIE HJAEU U IOJIOKEHMSI MpOrpamMMbl Pa3BUTUS U
(GbOopMHUpPOBaHMS YHUBEPCATbHBIX YYEOHBIX JEUCTBUH I CpeaHero (MOJHOTo) OOIIero
o0pa3oBaHus M COOJIOZECHA NMPEEMCTBEHHOCTh C MPUMEPHBIMU MPOTpaMMaMH JJIsi OCHOBHOTO
o0mrero oOpa3oBaHUsI.

Hacrosmas nporpamMMa 1o XMMHHM COCTaBJieHa Juid ydamuxcs 11 kiacca Ha 6a3oBoM
ypoBHe B 00beme 33 yacoB (1 yac B Hemenmto B 11 kiacce).

Lenu nporpamMmsl:

- OCBOCHHE 3HAHMM O XUMHUYECKOM COCTABIIAIOLICH €CTECTBEHHOHAYYHOM KapTUHBI MHpA,
BOXHEHIINX XUMUYECKUX MOHATHUSIX, 3aKOHAX U TEOPHSIX;

- OBJIAJICHUE YMEHHUSMU MPUMEHSTH MOJIYYEHHbIE 3HAHUS JUIsl OOBSACHEHUS Pa3HOOOpa3HbIX
XUMHUYECKHUX SIBJICHUW M CBOMCTB BEILECTB, OLEHKU POJIM XMMHHU B Pa3BUTHH COBPEMEHHBIX
TEXHOJIOTHI U MOJIyY€HUU HOBBIX MaTE€PHUAJIOB;

- pa3BUTHE I103HABATEIbHBIX MHTEPECOB M MHTEJUIEKTYalIbHBIX CIIOCOOHOCTEM B mpolecce
CaMOCTOSITEJILHOTO TPUOOpPETEHUs] XHMHUYECKUMX 3HAHUM C HCHOJIb30BAaHUEM PA3IMYHBIX
MCTOYHHUKOB HH(OPMAITUH, B TOM YHCIIC KOMITBIOTEPHBIX;

- BOCIIUTaHUE YOS KICHHOCTH B TIO3UTUBHOW POJIM XUMHUH B )KH3HH COBPEMEHHOTO OOIIECTBa,
HEO00XOIMMOCTH XUMUYECKH IPaMOTHOI'O OTHOILEHUS K CBOEMY 3/10POBBIO U OKPYXaloIIel Cpene;

- IIPUMEHEHUE TOJYyYEHHBIX 3HAHUM M yYMEHUH I 0€30IaCHOr0 MCIOJb30BaHUS BEIIECTB U
MaTepuasoB B OBITY, CEIbCKOM XO3SICTBE M Ha MPOU3BOJICTBE, PEIICHUS MPAKTUYECKUX 3a7a4 B
MOBCE/IHEBHOM JKU3HH, MPEIYNPEXKACHUS SBICHUN, HAHOCSAIIMX Bpel 3I0POBBI0 YelOBEKa U
OKpYKarollen cpese.

3a1auu NporpaMMBl:

- dopMupoBaHME Y yyallMXcs 3HAHMH OCHOB XMMMYECKONH HAyKM: BaKHEHIIUX (PaKTOpOB,
NOHATUHM, XUMHYECKHMX 3aKOHOB U TeOpuil, s3blka HayKd, JOCTYHHBIX 000OIIEeHUI
MHUPOBO33PEHYECKOT0 XapaKkTepa.

- Pa3BuTHe ymeHuii HaOmo1aTh U OOBICHATE XUMUUYECKHE SIBICHUS, IPOUCXOIAIINE B IPUPOJIE,
n1abopaTopuH, B MOBCEIHEBHON KHU3HH.

- GopMupoBaHKe CrIEUATBHBIX YMEHH: 00paIiaThCcsi ¢ BELIECTBAMH, BBIITOJIHATH HECIOXKHBIE
HKCIEPUMEHTHI, COOJI0Aas paBUia TEXHUKH 0€30M1aCHOCTH; TPaMOTHO NMPUMEHATh XUMUYECKHE
3HaHMS B OOILEHUU C IPUPOAON U B IIOBCETHEBHOM KU3HU.

- PackpsITHe TyMaHHCTHYECKOW HAIPaBICHHOCTH XUMHUH, €€ BO3pPACTAIOLIECH POJIM B PELICHUH
[JIaBHBIX MPOOJIEM, CTOSIIIIUX MEPEJ] YEIOBEUECTBOM, U BKJIaJla B HAYUHYIO KapTUHY MHUpa.
-PazButne  snmyHOCTM  OOywaromMxcs:  UX ~ HMHTEJUIEKTYalbHOE€ M HPABCTBEHHOE
COBEpUIEHCTBOBAHME, (POPMUPOBAHUE Y HUX T'YMAHUCTHUECKHUX OTHOLIEHUH MU HKOJIOTUYECKU
11eJ1ec000pa3HOro MOBEACHUS B OBITY U B IPOIIECcCe TPYAOBOH 1€ATEIbHOCTH.

TpebGoBaHMs K YPOBHIO MOATOTOBKHU yJaIlIUXCs

B pe3ynbrate n3yueHuss XuMuu Ha 6a30BOM YPOBHE YUEHHUK JIOJKEH 3HATH/TIOHUMATh!

- BaXKHeHIlIMe XWMHUYECKHE TOHSATHS: BEIIECTBO, XMMHUUYECKUU DSJIEMEHT, aToM, MOJeKyJa,
OTHOCHUTEINIbHAs aTOMHas W MOJIEKYJIspHas Macchl, MOH, aJUIOTPONUS, M30TOIBI, XUMHUYECKas
CBSI3b, DJIEKTPOOTPHULIATENBHOCTD, BAJEHTHOCTb, CTENIEHb OKHCIIEHHUS, MOJIb, MOJISIpPHAs Macca,
MOJISIpHBIH 00BEM, BelIecTBa MOJEKYJISIPHOTO M HEMOJEKYJSPHOTO CTPOSHHsS, PacTBOPHI,

AIEKTPOJIUT U HEAIEKTPOIUT, FNEKTPOJUTUUYECKAS AUCCOLUALIMS, OKUCITUTEND U BOCCTAHOBUTEIb,
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OKHCJICHHE U BOCCTAHOBJICHHE, TEIJIOBOM A(PQEKT peakluH, CKOPOCTb XUMHUYECKOW peaKiuH,
KaTaJln3, XUMUYECKOe paBHOBECHE, YIJIEPOAHBIN CKeleT, (yHKIHMOHAIbHAs IPYIIa, H30MEpHUs,
TOMOJIOTHSI; OCHOBHBIE 3aKOHBl XMMHHU: COXPAHEHMS MacChl BEIIECTB, IIOCTOSHCTBA COCTaBa,
MEPUOJNYECKUI 3aKOH;
- OCHOBHbBIE TEOPUU XUMHUU: XUMHUYECKON CBA3H, 3JIEKTPOJUTHUUECKON JUCCOLUALMH, CTPOCHMUS
OpraHMYECKUX BEIIECTB;
- B)KHEHILINE BEIIECTBA U MATEPUAJIbl: OCHOBHBIE METAJUIBI U CILIABBI, CEPHAs, COJIsIHAsA, a30THA,
YKCYCHasi KHUCJIOTHI, HIENOYH, aMMHAK, MHUHEpaJbHbIe YyIOOpEeHHs, METaH, JTHJICH, alleTHJICH,
OEH30I1, 3TaHOJ, KUPHI, MBI, TJFOK03a, caxapo3a, Kpaxmall, KjIeTdaTrka, OelIKH, HCKYCCTBEHHBIE
Y CUHTETUYECKUE BOJIOKHA, Kay4yKH, INIACTMACCHI;
YMETb
- Ha3bIBaTbh U3YYEHHBIC BEIECTBA [10 KTPUBUAIIBHON» WU MEKIYHApOJHOW HOMEHKIATYPE;
- OIPENENATh: BaJCHTHOCTh U CTEIICHb OKHCIICHUS XMMHYECKHX JIEMEHTOB, THUIl XHUMHUYECKOU
CBS3M B COCIOUHCHMSX, 3apsA]l MOHA, XapakTep Cpelbl B BOJIHBIX PAaCTBOPAaX HEOPraHUYECKHX
COCIMHEHUH, OKUCIIUTENb U BOCCTAHOBUTEII, IPUHAJICKHOCTh BEHIECTB K Pa3JIMYHbIM KJIaccaM
OpPraHUYECKUX COEIUHECHUN;
- XapaKTepU30BaTh: 3JIEMEHTHI MaJIbIX MIEPUOJIOB IO UX IIOJOKEHUIO B IEPUOJUYECKON CUCTEME
. U. Menpeneesa, o0mmue XMMUYECKHE CBOMCTBAa METAUIOB, HEMETAJIOB, OCHOBHBIX KJIACCOB
HEOPraHUYECKUX M OPraHMYECKUX COCJUHEHMM, CTPOCHUE U XMMHYECKHE CBOMCTBA M3yYEHHBIX
OpPraHUYECKUX COCAVHECHUN;

OOBSCHSTH:
3aBUCUMOCTb CBOMCTB BEILLIECTB OT UX COCTABa U CTPOCHMSI, IPUPOY XUMUYECKOH CBA3U (MOHHOM,
KOBaJEHTHOM, METAJJINYECKON), 3aBUCUMOCTb CKOPOCTHM XUMHYECKON peaklUuu U MOJOKEHUS
XUMHYECKOTO PaBHOBECHUS OT PA3IMUHBIX (PAKTOPOB;
- BBINOJIHATh XUMHUYECKHH 3KCHEPUMEHT IO PacHO3HABAaHUIO BAKHEHIIMX HEOPraHUYECKUX U
OpraHMYECKUX BEIIECTB;
- IPOBOANTH CAMOCTOSATENIBHBIN IMOMCK XUMUYECKOH MH(POPMAILINH C UCTIOIH30BAHUEM PA3ITHIHBIX
UCTOYHUKOB (HAy4YHO-NIONMYJSPHBIX M3AAHUNA, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pECypCcOB
WnTepuera); HCIIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJOTHHU JUIsi 00pabOTKM W mepenauu
XUMHUYECKON MHPOpPMAIUH U €€ IPECTaBICHUS B pa3IMUHbIX hopMax;
HCII0JIb30BaTh MPUOOPETEHHBIE 3HAHUS M YMEHUS B IPAKTUUECKOM AESITETbHOCTHU U TOBCEAHEBHON
YKU3HU IS
- 00BSICHEHUSI XUMUYECKUX SIBIICHUM, TPOUCXOSIIUX B IPUPOJE, OBITY M HA POU3BOICTBE;

- OIIPEJIEIICHNS BO3MOYKHOCTH MTPOTEKAHNUS XUMUYECKUX IPEBPALLEHUI B PA3JINYHBIX YCIOBHIX
Y OLIEHKH HX MOCJEICTBUN;
- OKOJIOTMYECKH IPaMOTHOIO NTOBE/ICHUS B OKPYXKAIOLIEH Cpene;

- OLEHKH BIIMSHUSA XMMHUUYECKOTO 3arps3HEHMS OKPY’KAOLIEH Cpelbl Ha OpraHUu3M YeJIOBEKa U
JpYTHUE KUBBIE OPraHU3MBI;
- Oe3omacHOro oOpameHHs ¢ TOPIOYMMH M TOKCHYHBIMHU BEIIECTBaMH, JabOpaTOPHBIM
o0opynoBaHueM;
- IPUTOTOBJIEHUS PACTBOPOB 33JaHHOW KOHLIEHTPALMH.

Coaep:xanue nporpamMmal
Tema 1. BackHeiimue XuMu4ecKue NOHATHS M 3aKOHBI (3 1)
Atom. Xumuyeckuit  snemeHT. M3otombl.  IIpocTeie W CIIOKHBIE  BEIECTBA.
3aKOH COXpaHEHMs MacChl BEIIECTB, 3aKOH COXPAaHEHUS M IPEBPALLEHUS SHEPrUU NpU

XUMUYECKUX pEaKIMAX, 3aKOH [IOCTOSHCTBA COCTaBa. BemecTtBa MOJEKYISPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUS.



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

ATomHbIe opOuTanu, s-, p-, d- u f-anekrporbl. OCOOCHHOCTH Pa3MENICHUS JICKTPOHOB 110
opbuTansiM B aroMax MaiblX M OOJbIIMX mepuojoB. CBs3b MEPHOAWYECKOTO 3aKOHA U
NEPUOANYECKON CHCTEMbl XMMHUYECKHX DJIEMEHTOB C Teopuel cTpoeHus aromoB. KopoTkuil u
JUIMHHBIA BapUaHThI TaOIUIBI XUMUYECKUX AJIeMEHTOB. [loojkeHne B MEPHOAMUECKON CHCTEME
xumuueckux oanemeHtoB J[. WM. MenneneeBa Bojopona, JIaHTAaHOWIOB, 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.
KoBasneHnTHas nosisipHas cBsi3b. DJIEKTPOOTpULIATENbHOCTh. CTeneHb OKucaeHus. Meramindyeckas
cBs3b. BomoponHas cBsi3b. lIpocTpaHCTBEHHOE CTpPOEHUE MOJEKYJ HEOPraHUYeCKUX U

OpraHUYEeCKUX BEIIECTB.
Tunsl KPUCTaJUIMYECKUX peLeTox u CBOICTBa BELIECTB.
[TprunHbBl MHOrOOOpa3us BEIIECTB: U30MEPHS], TOMOJIOTHS, aJUIOTPONUS, U30TOIHS.

HucnepcHslie CUCTEMBI. Komnnonnneie pPacTBOPBL. 3omu, TEJIH.

JlemoHcTpanuu. Mozaenu  MOHHBIX, ATOMHBIX, MOJIEKYJISIPHBIX U METaJNIMYECKUX
KPUCTAIIMYECKUX pemeTok. OOpasubl MHIIEBbIX, KOCMETUYECKUX, OHOJOTHYECKHX U
MEIUIUHCKUX 305ell u reneil. Dddexr Tunmans. Moaenu MoJeKyl H30MEpPOB, TOMOJOTOB.
Tema 4. Xumuueckue peakuuu (7 4)

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, menoyHas. Bogoponusiii nokaszarens (pH) pactsopa.
lunponus OpPraHUYECKUX u HEOPraHUYECKUX BEIIIECTB
Tema 5. Metanuasbl (7 4)

[Tono)keHne  MeTauloB B INEPUOJMYECKOM  CHCTEME  XMMHYECKMX  JJIEMEHTOB
J. . MenneneeBa. OOmme CBOMCTBA METAUIOB. OJIEKTPOXMMHUYECKUI psIi  HaMpsHKEHUN
metayuioB. OOmme crnocoObl moiydyeHuss MeramiaoB. CrulaBel. OJEKTPOIM3 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) nepuoauueckoi CHCTEMBl XMMHYECKHX
AJIEMEHTOB (M€]lb, IUHK, jkeJe30). OKCUIBI U TUAPOKCHIBI METAIIOB.

Tema 6. Hemerasisbl (9 1)

O630p cBoMcTB HeMeTauioB. OKHUCIUTEIHLHO-BOCCTAHOBUTENIBHBIE CBOMCTBA THITMYHBIX
HeMmeTa/1oB. OKCHBl HEMETAIIIIOB U KACIOPOACOAEPIKAIINE KUCIOTh. BogOpOIHbIE COeINHEHUS
HEeMeTaJUIoB. ['eHeTHdeckas CBA3b HEOPraHMYECKMX M OpraHMYecKHUX BellecTB. bbliToBas
XUMHUYECKAsS IrPaMOTHOCTb

Tema 7. XuMus U KU3HB.

XvMHUs TPOMBIIIIEHHOCTH. [IpuHIMNBI XMMHUYECKOro npou3BoAcTBa. IIpom3BoacTBo yyryHa.
ctanu. XuMus B ObITy. XUMHUYECKast MPOMBIIIJIEHHOCTh M OKPYKAIOIas Cpea.



Jlata No Tema DKCHEPUMEHT HarnsgaocTts,
[1nan / pakr HOP
1 | Crpoenue BemiecTBa. OCHOBHBIE CBEICHUS O Tabnuna
CTPOCHHUU aToOMa. MenneneeBa
2 | [leppoauueckuii 3aK0OH U CTPOSHHUE aToMa Tabmuna
MenpgeneeBa
3 | MonHas xummu4deckas CBs3b Tabmuia
MenpgeneeBa
4 | KoBasieHTHasi XUMUYeCKas CBsI3b Tabnuna
MenpeneeBa
5 | Metainmuyeckas XuMU4ecKas CBsI3b [Ipe3enTanus no
TEME
6 | BomopomHas Xxumudeckas CBsI3b [Ipe3enTanus no
TEME

7 | O6o06maronuii ypok no teme: «CtpoeHue [IpezenTanus mo

aToMa. XMMHYECKasl CBS3bY TEME

8 | CkopoCTh XUMHUYECKHUX PEAKIIUH. JlabopatopHas paborta Ne 1 o Teme:

XHUMHUYECKOE PABHOBECUE U YCIIOBHS €TI0 «/3yuyeHure BIHUSHUS PA3IUYHBIX
CMEILICHHUS. (hakTOpOB Ha CKOPOCTh XUMHYECKUX
peaKIuii».

9 | JlucriepcHbIE CHCTEMBI.

10 | KonnenTtparusi pacTBOpOB. [Ipaktuueckas padora Nel mo teme: | BupryanbHas
«IIpuroroBneHue pacTBopa ¢ naboparopus
3aJJaHHOW MOJISIPHOM
KOHLICHTPALIUEH).

11 | DnexkTpoauTHyecKast JUCCOIUAIIUSL.

12 | Peakuuu noHHOTO OOMEHA.




13

I'mnponus coenuHeHun.

14 | DnekTpOXMMUYECKHE PEaKIIUu.
15 | Koppo3ust MeTasuioB U ee mpeaynpexieHue Bupryanbnas
nabopaTopus
16 | KontposbHas pabota 3a 1 momyroaue mo
teMe «CTpOCHHE BEIIECTBA
17 | AHanu3 KOHTPOIBHOU PadbOTHI. DIAEKTPOIIU3 . Bupryanbnas
Jaboparopus
18 | O0uras xapakTepucTUKa METAILJIOB TJIABHBIX Bupryanbnas
1 1000YHBIX Tpynn. CrocoObl MOTy4YeHUs nabopaTtopus
METaJIOB.
19 | Mens. I{uHK. IIpe3enTanus mo
TEMe
20 | Tutan. Xpom. [Ipe3entanus no
TEMe
21 | XKeneso, HUKEIb, TTATHHA. [IpesenTanust mo
TeMe
22 | CrutaBel METAJIOB. IIpe3enTanus mo
TeMe
23 | OKcUIBI ¥ TUAPOKCHUIIBI METAILIOB. [Tpaktuueckas padora Ne 2 mo teme:
«Pemenne dKCiepuMEHTAIBHBIX
3a11a4 1o TeMe «MeTauibiy
24 | Hemerasuisl. [Ipe3enTanus
«HemeTamnbi»
25 | CoiicTBa 1 MPUMEHEHNE HEMETAJJIOB. [TpakTuyeckas padora Ne 3 no teme:

«Pemenne dKCriepuMEHTAIbHBIX
3axa4 1o reMe «Hemeramisny




26 | O6mmas xapakTepUCTUKa OKCHJIOB Buptyanbnas
HEMETaJUIOB, KUCIOPOI0COAEPIKAIINX nabopaTtopus
KHCJIIOT.

27 | CBoiicTBa CepHOM U a30THOM KUCIIOT. JlabopatopHas pabora Ne 2 o reme: | BupryanbHas

«CBoOWCTBa KUCIOT» naboparopus

28 | BogopoaHbie cOeTMHEHNS HEMETAJIIOB. Bupryanpaas

nabopaTopus

29 | 'eneTnyeckas CBSI3b MEXKIYy KJIaCCaMH
HEOPTaHWYECKUX U OPTAaHHMICCKHUX
COCIMHEHU.

30 | Xumus B MpOMBIIIICHHOCTH. [Ipesenrtanus mo

TEMe

31 | TexHOonOrMYECKHUE  MPUHIUIIBI [Ipesenrtanus mo
MTPOMBITTUICHHOTO TTOTYYEHHUS METaJUIOB. TeMe

32 | UtoroBast KOHTpOJIbHAs paboTa 1Mo TeMe
«['eHeTnueckas CBA3b MEKIY KilacCaMu
HEOPTaHWYECKUX U OPTAaHMYCCKUX BEIICCTBY

33 | AHanu3 KOHTPOJBHOM paboThl. XUMUS B [Ipe3enTanus no

ObITy. XMMUYECKasi TPOMBIIIUICHHOCTh U
OKpY’Karolas cpeja.

TEMC




