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(0a30BBIi YPOBEHb).
( k yueOnuky O.C. I'aOpuessina)

HopmaTuBHBIE JOKYMEHTBI JJI COCTABJIeHNUsI padoyeii MPOrpamMmbl.

- @enepanbHbIi  TOCYAapCTBEHHBI  00pa3oBaTelIbHBIA CTaHIAPT OCHOBHOTO  OOIIEro
obpazoBanus (IIpukaz MuHucrepctBa oOpazoBanuss u Hayku P® ot 17 nmekabps 2010 r.
Nel1897);

- @enepalibHBIN TOCYIapCTBEHHBINH 00pa30BaTEeNbHbBIN cTaHAApPT 001Iero oopazosanus. CpenHee
(monHoe) obmiee obpazoBanue (IIpuka3 MunmcrepcTBa obpa3oBanus U Hayku P® or 17 mas
2012 1. Ne413);

- OOs13aTeNbHBI MUHUMYM COJICpXaHHSI OCHOBHOTO 00mIero obpa3oanus mo xumuu (IIpukas
MunucrepctBa oopazoanusi PO ot 19.05.1998r. Nel1236);

- OOs3aTeNbHBII MUHAMYM COJICPIKAHUS CPEAHETO (IIOJIHOTO) OOIIer0 0Opa30BaHUS MO XUMHH
(ITpuka3z Munuctepcra oopazoanust PO ot 30.06.1999 Ne 56);

- @enepanbHbIi KOMIIOHEHT TOCYIapCTBEHHOTO 0O0pa3oBaTENbHOIO CTaHAapTa OO0IIero
oOpa3zoBanus ([Ipukas Munucrtepcrsa oopazoBanus PO ot 05.03.2004 Nel1089);

- Komudukarop 31eMeHTOB conepikaHus U TPeOOBaHUI K YPOBHIO MOATOTOBKH OOYYarOIIUXCS,
OCBOUBILIUX OCHOBHBIE 00I11€00pa3oBaTelIbHbIE MPOrpaMMbl OCHOBHOI'O O0IEro oOpa3oBaHus,
JUTSI IPOBEJICHUS TOCYTAPCTBEHHOM (MTOTOBOI) aTrTecTanui (B HOBOH (hopMe) 110 XHUMHU;

- Kogudukarop snemeHTOB conepkaHus U TpeOOBaHUN K YPOBHIO MOATOTOBKH BBITYCKHUKOB
00111€00pa30BaTENBHBIX YUPEKIACHUH 151 IPOBEICHHS €IMHOTO rOCYJapCTBEHHOTO YK3aMeHa 110
XUMUH;

- denepalibHBIC MTEPEUYHN YICOHUKOB, PEKOMEHIOBAHHBIX (JIOMYIICHHBIX) K HCIIOIH30BAHHUIO B
o0pa3oBaTebHOM Ipoliecce B 00I1e00pa3oBaTeNbHBIX YUPEKICHUAX, HAa JaHHBIN y4eOHBINH TOJ
(ITpuka3 Munucrepcta oopazoBanus U Hayku P® ot 27.12.2011r. Ne2885);

- [Iporpammsl kypca xumuu st 10,11 kmaccoB o61eoOpa3oBaTenbHbIX yupexIeHu(0a30BbIi
ypoBenb) O.C. I'abpuensna (2012roma). Hacrosmas mporpaMma y4YuUTHIBAET PEKOMEHIAIUN
[TpumepHOIi porpaMMbl 10 XUMUU AJII OCHOBHOM IIKOJIBI;

- YueOnsiit mnan MBOY COIL Ne36 r. Bnagukaskas;

- [IpumepHoe monoxkeHue o paboueil mporpamme, pa3pabOTaHHOE B TaHHOM 00pa30BaTEIHLHOM
YUPEKIACHUH;

- YcTaB 00pa3oBaTeIbHOTO YUPEKICHUS.

[Iporpamma opueHTHpOBaHa Ha ucnoib3oBanrue yyeonuka: O.C 'abpuenssa  Xumus. 11

kiacc. ba3oBblil ypoBeHb: y4eOHUK i OOIIe00pa3oBaTENbHBIX YUPEKICHUH. - Mockaa:
«podar, 2013, - 223c.;
Pabouas mporpamma nis 1lkiacca paccumtaHa Ha 68 y4ueOHBIX YacoB, MpeaycMaTpuUBaeT
oOydyeHne xumuu B 00BEME 2 waca B Hemelmo B TedeHwe | ydeOHoro roma. B Heid
MPEeIyCMOTPEHO MpoBeAeHHE 4 KOHTPOJBHBIX padoT M 3 mpakTuyeckux pador. B ocHoBe
VMK nexar NpUHIMITBI pa3BUBAIOIIETO W BOCMUTHIBatOmeEro o0yuenus. [locnenoBaTenbHOCTD
M3YYEHHUS MaTepuasa: CTPOCHHE aTOMa — COCTaB BEI[ECTBA — CBOWCTBA.

Henn n3yyenus Kypca

H3yuenue xumuu 6 cmapuieil wikone Ha 6A3060m ypoeHe HANPABIEHO HA 0OCMUNCEHUE
cnedyrouwux yenei:
e OCBOCHHME 3HAHMH O XHMMHUYECKOW COCTaBIIIOLIEH €CTECTBEHHO-HAYYHOU
KapTHUHBI MUPa, BAKHEUIINX XUMUYECKUX MOHITHUIX, 3aKOHAX U TEOPHSIX;

¢ OBJaJACHHC YMCHUAMHU IPUMEHATH IIOJINYYCHHBIC 3HaHUA 1A 00BSICHEHHS
paSHOO6paBHBIX XUMHUYECKHUX SIBIICHUM H CBOICTB BCIICCTB, OLCHKH POJU XUMHU B
Pa3BUTHHU COBPEMCHHBIX TEXHOJIOTHH 1 IMOJIY4YCHHHU HOBBIX MAaTCPUAJIOB,



e pa3BHTHe IO3HABATEIBHBIX MHTEPECOB M MHTEIUICKTYAJIbHBIX CIIOCOOHOCTEH B
IpoIEcCe CAMOCTOSITEIBHOIO NPUOOPETEeHHs] XMMHYECKMX 3HAHHMIl € HCIOJIb30BaHUEM
Pa3IMYHBIX UCTOYHUKOB MH(OPMAINH, B TOM YHCIIE KOMITBIOTEPHBIX;

e BOCNHUTAHUE YOCSKIECHHOCTH B IMO3UTUBHOM POJIU XUMUH B )KU3HU COBPEMEHHOTO
oOmiecTBa, HEOOXOIUMOCTH XUMHYECKH T'PaMOTHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO H
OKpYKalolllei cpee;

¢ MpUMeHeHHe MOJYy4YeHHbIX 3HAHUN M YMeHMii /11 0€3011aCHOr0 UCIIOJIb30BAHUS
BEIIECTB M MaTepuaioB B OBITY, CEIbCKOM XO3sIiiCTBE M Ha IPOU3BOJACTBE, PEIICHUS
MPaKTUYECKUX 3aJlad B MOBCEIHEBHOW >KU3HM, MPEAYNPEKIACHUS SBICHUN, HAHOCSIIMX
BpEJ1 3/I0pPOBBIO YEJIOBEKA U OKPYKAIOILEH cpeie.

TpedoBaHusA K YPOBHIO MOATOTOBKH YYAILMXCS.

[IporpamMma npegycMarpuBaeT (GOpPMHUPOBAHHE y y4yalIMXcs OOIIey4eOHBIX YMEHUH U
HABBIKOB, YHUBEPCAIbHBIX CIIOCOOOB AESITENFHOCTU M KIFOUEBBIX KOMIETCHIIUNA: YMEHUE
CaMOCTOSITEIbHO U MOTHBHUPOBAHHO  OPraHU30BBIBATH CBOIO  MO3HABATEIbHYIO
JESITEIbHOCTh; MCIIOJNIb30BAHUE AIIEMEHTOB MPUYMHHO-CIIEJCTBEHHOIO U CTPYKTYPHO-
(YHKIIMOHAJIBHOTO aHAIN3a; OIpPEJEICHUE CYIIHOCTHBIX XapaKTEPUCTUK H3ydaemMoro
00BEKTa; yMEHHE PAa3BEPHYTO OOOCHOBBIBATH CYXKICHHsS, JaBaTh OIpeAeICHHUS,
MPUBOANTH JI0KA3aTEJIbCTBA; OLICHMBAaHUE M KOPPEKTUPOBKA CBOETO IIOBEJCHUS B
OKpPYKaroIlleM MUpe.
[Ipu BBIOTHEHWHM TBOPYECKUX PAOOT (hOpMHUPYETCs YMEHHUE ONpPEICNATh aJICKBATHBIC
CIoCOOBI pelieHus y4eOHOM 3aa4i Ha OCHOBE 3aJIaHHBIX aJITOPUTMOB, KOMOUHHPOBATH
M3BECTHBIC AITOPUTMBI I€ATEIHLHOCTH B CUTYAIUSAX, HE MPEIOJIaraloliuX CTAHJAPTHOTO
MPUMEHEHHUS OJTHOTO M3 HUX, MOTUBHPOBAHHO OTKA3BIBATHCS OT 00pa3Ia JesTeIIbHOCTH,
UCKaThb OpPHUTMHAJBHBIE PEHICHHUS. Y4Yaluecss [IOJDKHbI Hay4YUTbCSl IPEJCTaBIATH
pe3yabTaThl HHANBUIYATEHON U TPYIIOBOM MO3HABATEIFHON JAEATEIHLHOCTH B (hOpME UC-
CIIEIOBATENLCKOTO MPOeKTa, MNyOIM4HON Tpe3eHTauuu. Peamuzamnust MOYpOYHO-
TEMaTUYECKOro MIaHa 00ECTIeUnBaET OCBOCHUE 00IIEYICOHBIX YMEHHUIN i KOMIIETCHITUH B
pamkax HH(PpOPMAITMOHHO-KOMMYHUKATUBHOM JESTETbHOCTH.
TpebGoBaHusI K YPOBHIO MOJATOTOBKH OOYYarOMIMXCsl BKIIIOYAIOT B ce0st Kak TpeOoBaHMUsI,
OCHOBaHHBIE Ha YCBOCHHUU M BOCIPOM3BEICHUM YUYE€OHOTO Marepuana, MOHWMaHUU
CMBICTIa XUMHYECKHX MOHATHI U SBIEHUI, TaK U OCHOBaHHbBIE Ha 00Jiee CIOKHBIX BHJIAX
NEATETbHOCTH: OOBSCHEHHE (DHU3NUYECKMX W XUMHUYECKUX SBJICHUHN, TMPUBEICHHE
MIPUMEPOB MPAKTUYECKOTO UCIOIb30BAHUS U3yYaEMbIX XUMUYECKUX SIBJICHUN U 3aKOHOB.
TpeOoBanusi ~ HampaBlieHbl ~ Ha  pealu3aluio  JeSTEIbHOCTHOTO,  IPAKTHUKO-
OPUEHTHPOBAHHOTO W  JMYHOCTHO  OPUEHTUPOBAHHOTO  MOJXOJIOB,  OBJIJICHUE
YYAIUMHCS CTI0OCO0aMU WHTEJUICKTYaJIbHOW W MPAKTUUECKOU JEATeTbHOCTH, OBIIAJICHUE
3HAHUSIMH M YMEHUSMH, BOCTPEOOBAHHBIMU B TIOBCETHEBHOW >KM3HH, TO3BOJSIONIUMU
OPHUEHTHPOBATHCSI B OKPYXKAIOIIEM MUPE, 3HAUMMBIMU JIJII COXPAHEHUsS OKpYXKarouien
cpezbl 1 COOCTBEHHOTO 3710POBBSI.

B pe3ynbTrare nzydueHus npeamera ydammuecs 11 kmacca JOJKHBI:

3HATh / IOHUMAThH

* gajdCHellue XumMu4ecKue NOHAMUA. BEIIECTBO, XUMUUYECKHH DJIEMEHT, aToM,
MOJIEKYJIa, OTHOCUTEIIHHBIC aTOMHAS U MOJICKYIISIPHAS. MAacChl, HOH, AJJIOTPOTIHSI, H30TOIIBI,
XUMHYECKasi CBA3b, JIEKTPOOTPHUIATEIBHOCTb, BAIEHTHOCTh, CTENEHb OKHCICHHS, MOJb,
MOJISIpHAsi Macca, MOJIIPHBIA O00BEM, BEHeCTBA MOJEKYJISPHOTO W HEMOJEKYJISIPHOTO
CTPOEHUS, PACTBOPBI, TEKTPOJIUT W HEIIEKTPOJIMT, HIIEKTPOIUTHUECKAs JUCCOLMALIMS,
OKHCITUTENTh W BOCCTAHOBHUTEb, OKHCICHHE K BOCCTAaHOBJCHHE, TEIUIOBOW 3ddekt



peaklM, CKOPOCTh XHWMHUYECKOM pEakluu, Karajau3, XUMHYECKOe paBHOBECHE,
YIJIEpOAHbIN cKeneT, G yHKIMOHANbHAS TPYIINa, H30MepUsi, TOMOJIOTHUS;

® (OCHOGHbIE 3AKOHbL XUMUU. COXPAHEHUs MACChl BELIECTB, MOCTOSHCTBA COCTABA,
MEPUOJNYECKUI 3aKOH;

® OCHOGHblE meopuu xXumuu . XUMHYICCKOMN CBs3U, SHCKTpOHHTHHGCKOﬁ
Jucconranru, CTpOCHUS OPraHuYCCKUX COGHHHCHHﬁ;

® gadicHelluue 6euecmea U Mamepuaivl. OCHOBHBIC METAILIIBI U CIUIABHI; CepHas,
COJIsSTHAsl, a30THAsI M YKCYCHAas KHUCIIOTHI; IIENIOYM, aMMHAK, MHUHEpaIbHBIC yI00peHHS,
MeTaH, ATHJICH, alleTUJieH, OCH30JI, ATaHOJI, KHPbI, MblJa, TJIOKO3a, caxapo3a, Kpaxmal,
KJIeTYaTKa, OCJIKU, UICKYCCTBEHHBIE U CHHTETUYECKHE BOJIOKHA, Kay4yKH, I1JIACTMACCHI;

yMeTb

Ha3bigamp  W3YYCHHBIC  BELIECTBA 110  «TPUBHAIBHON» WM  MEXKIYHAPOIHOU
HOMEHKIJIATypE;

onpeodenams. BAICHTHOCTh W CTENEHb OKUCICHUS XHUMHYECKHX 3JIEMEHTOB, THII
XAMHYECKOM CBSI3M B COEAMHEHMSX, 3apsA] MOHA, XapaKTep Cpelbl B BOJIHBIX PacTBOpax
HEOPraHWYECKUX COECIUHEHUN, OKUCINUTEIb U BOCCTAHOBUTEIb, IPUHAIJIEAKHOCTh BELIECTB
K pa3JIMYHbIM KJIACCaM OPraHMYE€CKUX COCTUHECHUIL;

xXapakmepu3oeambsp. 3JICMCHTBI MaJIbIX IICPHOAOB IIO0 HUX IIOJIOKCHHUIO B nepnozu/lqecxoﬁ
CHUCTCMC H.H.MCHI{GHGCB&; O6H_II/Ie XMMHUYECKHE CBOMCTBA MCTaJJIOB, HCEMCTAJLJIIOB,
OCHOBHBIX KJIAaCCOB HCOPTaHUYCCKUX W OPraHuYCCKUX COGI[HHGHHﬁ; CTPOCHUC U
XMMHYECKHE CBOMCTBA HN3YUCHHBIX OPraHUYICCKUX COCHHHGHHﬁ;

00bACHAMY . 3aBUCUMOCTh CBOWCTB BELIECTB OT HX COCTaBA W CTPOEHUS; HPHUPOLY
XUMHUYECKON CBSI3U (MOHHOM, KOBAJICHTHOM, METAJUIMYECKOW), 3aBUCHMOCTh CKOPOCTH
XUMHUYECKON PEeaKIMU U TOJI0KEHUSI XUMUYECKOTO PaBHOBECHS OT PA3JIMYHBIX (haKTOPOB;

6bINOJIHAMDb XUMu4ecKuil IKCcnepumenm 1o pacrio3HaBaHUIO BaKHEHIIINX
HCOPTaHUYCCKUX U OPTraHNYCCKUX BCUICCTB,

npoeoOums CaMOCTOSITENIbHBIN TMOMCK XMUMHYECKOM MH(OpMalMM C HCHOJIb30BaHUEM
pa3IMYHBIX MCTOYHUKOB (HAyYHO-TIOMYJSPHBIX HW3JaHUN, KOMIBIOTEPHBIX 0a3 IaHHBIX,
pecypcoB HMHTepHeTa); MCMOIB30BATh KOMIBIOTEPHBIE TEXHOJOTUU [UIsi O0OpabOTKU U
nepeaayr XuMHYECKol MHPOPMALIUK U ee MPeJICTaBICHHs B Pa3InUHbIX (hopMmax;

HCIIOJIb30BATh l'lpHOﬁpeTeHHble SHAHU{ U YMCHHUSA B l'lpaKTl/l‘leCKOﬁ ACATCJIBbHOCTH U
NMOBCETHEBHOM KM3HHU IS

O0OBSICHEHUS! XUMHUYECKUX SIBJICHUH, MPOUCXOSIINX B MPUPOJIE, OBITY M Ha MIPOU3BOJICTBE;

OnpeaAcIICHUA BO3MOXKHOCTU TMPOTCKAHHUA XHUMHUUYCCKHUX HpeBpaHIeHI/II\/'I B Ppa3jIMYHbIX
YCJIOBUAX U OLCHKHU UX HOCHCHCTBHﬁ;

9KOJIOTUYCCKU I'PaMOTHOTI'O IMTOBCACHUS B OKPY)KaIOH_ICﬁ cpeac;

OLICHKH BIIMSIHUASL XUMUYECKOTO 3arpsi3HEHMs OKPYKAIOLIEH Cpelbl Ha OpraHU3M YeJIOBEKa
U IPYTHE )KUBbIE OPTaHU3MBI;

Oe3omacHOro oOpalleHHus C TOPIOYMMHU M TOKCHUYHBIMU BEIIECTBAMHU, JaOOPATOPHBIM
o0opynoBaHueM;

IMPUTOTOBJICHUSA PACTBOPOB 3aJlaHHOH KOHICHTpPAIlUX B 6BITy " Ha ITPOU3BOACTBC,

KpHTH‘-ICCKOﬁ OIICHKU JOCTOBCPHOCTU XUMHYECKOMN I/IH(bOpMaI_[I/II/I, HOCTyHaIOIJ_ICﬁ nus3
Pa3HBIX UCTOYHUKOB.

dDopMBbI, METOILI, TEXHOJOTHH 00YVYCHU S

I[aHHaSI pa6oqa${ nporpaMmma MOXKET OBITH pcajii30BaHa npu HCHOJb30BaAHUN

TPAaAMLIMOHHONH TEeXHOJOTHM OOy4YeHHs, a TaKkKe OJJIIEMEHTOB JpPYTUX COBPEMEHHBIX
0o0pa3oBaTeNbHBIX TEXHONOTUH (cM. pabouyio mporpammy 10 kiacc), mepenoBbix (opM H
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METOI0B OOyueHHsI, TAKUX Kak MPOOJIEMHBI METOM, pa3BUBalollee 00ydeHHe, KOMITbIOTEPHbIE
TEXHOJIOTHH, TECTOBBIA KOHTPOJIb 3HAHUH | JIP. B 3aBUCUMOCTH OT CKJIIOHHOCTEH, TOTPEOHOCTEH,
BO3MOXKHOCTEH U CIIOCOOHOCTEN Ka)10r0 KOHKPETHOTO KJlacca.

s popmupoBaHUs IKCIIEPUMEHTAIbHBIX YMEHUI U COBEPIICHCTBOBAHUS YPOBHS 3HAHUU
oOyyaromuxcst B pabodyio MporpamMmy BKJIIOYEHBI J1a0OpaTOpPHBIE OMBIT W IMPAKTHYECKHUE
pabotel, mpemycMoTpeHHble IIpumepHOi M aBTOpcko mporpammamu. IIporpamma O.C.
['abpuensna BrJIIOYaeT Bce JiaboparopHble palboThl, mpexycMoTpeHHbsle [IpumepHOit
MPOTPaMMOii.

Cucrema ¢popM KOHTPOJISA YPOBHS JOCTHKEHUI YUAINMXCSA M KPUTEPHUH OIEHKH
JI1st KOHTPOJISL YPOBHS JTOCTHXKEHUH Yy4alluXcsl MCIOJb3YIOTCS TaKWe BBl KOHTPOJIA
KaK TEKYIIHH, TeMaTHYEeCKUH, UTOTOBBIM KOHTPOJb; (OPMBI KOHTPOJISL: KOHTpOJIbHAs paboTa,
muddepeHIMPOBAaHHBIA MHAWBHIYATbHBIM MUCAMEHHBIA OMPOC, CAMOCTOSITENIbHAS TPOBEPOUHAs
pabora, mpakThyeckas padoTa, TECTUPOBAHWE, XUMUYECKHA IUKTAHT, NMMCbMEHHBIC TOMAITHUE
3a71aHUsI, KOMITBIOTEPHBIH KOHTPOJIb.
Texymuit KOHTPOJIb (KOHTPOJIBHBIE PaboThl) Mo TemMaMm «CTpoeHue aromay, «CTpoeHue
BEILIECTBA», «XUMHYECKHUE peaKIumn», «BelecTBa u uxX CBOMCTBay.
Buabl nomamnux 3aganuii: Pabota ¢ TekcToM yuyeOHMKA, BBIMOJIHEHHE YIPAXKHEHUH,
pelieHue 3aiad, WHIWBHUIyaJIbHBbIC, TECTOBBIE 3a/JaHHs, MOATOTOBKA OKJIAJ0B, COOOIICHH,
COCTaBJICHHE CXEM, pa3pabOTKa IPEe3eHTALIUMN.

N3menennsi, BHeCEHHbIE B Y4eOHYIO IPOrpaMMy M HX 000CHOBaHHe:
1. KoutponbHble pabotbl (mo 1 4) 3aBepmatoT u3ydeHue paszzaenoB: «CTpoeHHe aToMay,
«CTpoeHue BelecTBay, «XUMHUECKHE peakuun», «BelecTsa U UX CBOCTBay.

2. B cBa3u ¢ teMm, uto TemMbl «OBP» u «['maponus» CIOXKHBI A TIOHUMAaHUS YYCHHKOB W
HE00XOAUMO JIONOJHUTENbHOE BpeMsl Ha 3aKpelIeHHME U3y4aeMbIX B HEW BONPOCOB, , MbI
YBEJIMUWIN BpeMs U3ydeHHs pa3jena «XHMHUYECKHEe peaklMW» Ha 2 yaca (B3SThle U3 pa3jelna
«CTpoeHue BELIeCTBay).

3. Ilpexamonaraercss M3y4eHHWE HEKOTOPBIX TeM KPYHHBIMH Osiokamu. biok ¢opmupyercs u3
pa3fesoB: JIEKLMs, BBINOJIHEHUE YNPAaXXHEHUHM, CEMHMHAp, 4YTO IIO3BOJSET COXPAaHUTh
LEJIOCTHOCTb TEM. DTOT BapUaHT MPEAINOJIAaraeTcsl peaanu3oBarb B TeMax: «CTpoeHne aToMa u
IICXD9», «Buapl CBA3M U TUIBI KPUCTAIUIMYECKHUX PELIETOK.

4. KonnuecTBo 4acOB HE U3MEHUIIOCH.

OBHIAS XUMMUA
(2 u 6 Heoenio, 6ceco 68u)

Tema 1 Crpoenne aroma u nepuoanueckuii 3axon (6 1)

Ocnosnvle ceedenusa o0 cmpoenuu amoma. SIpo: NPOTOHBI U HEUTPOHBI. M30TONBI.
ONEeKTPOHBbI. DJEKTpPOHHAs 000J04YKa. DHEpPreTudeckuit ypoBeHb. OCOOEHHOCTH CTPOCHHS
AIIEKTPOHHBIX 000JIOYEK aTOMOB JIEMEHTOB 4-r0 U 5-T0 MEPHO0B NEPUOANUYECKOI cucTemsl J.
N. MenneneeBa (mepexoaHblx dmeMeHTOB). llonstHe 00 opOutanix. S- W p-opOUTAIH.
BHeKTpOHHI)Ie KOH(i)I/IpraHI/II/I aTOMOB XUMHNYECKUX DJIEMCHTOB.

Ilepuoouueckun 3axon /. H. Menoeneeea 6 ceeme yuenus o0 cmpoeHuu amomd.
Ortkpeitue . 1. MenaeneeBbIM epHOIMYECKOTO 3aKOHA.

[Tepuonuueckass cucremMa xumuyeckux snnemeHTtoB JI. WM. MenneneeBa - rpaduueckoe
O0TOOpakeHHe NMEePUOIUYECKOro 3aKoHa. PU3NYECKUN CMBICT MOPSAIKOBOTO HOMEpPA IJIEMEHTa,
HOMEpa Iepuoja U Homepa rpynnsl. BaneHTHbIe 31eKTpoHBI. [IpHuMHBI M3MEHEHHS CBOWCTB
AJIEMEHTOB B MEpUOJIaX U rpymnnax (TJaBHbIX HOArPYIINaXx).



ITono>keHne BoJoOposa B NEPUOAMYECKON CUCTEME. 3HAUEHHE NEPUOANUYECKOTO 3aKOHA U
MEPUOJUYECKON CUCTEMbl XUMUYeCcKuX 3ieMeHToB Jl. M. MenneneeBa st pa3BUTHS HAYKU U
[OHMMAHUS XUMHYECKON KapTUHbBI MUPA.

Tema 2. Ctpoenue BemecTBa (24 1)

Honnaa xumuueckaa cea3v. Katnonsl u anmonsl. Knaccudukanuss noHoB. MoHHBIE
KpHUcTajinyeckue pemerku. CBoHCTBa BELECTB € 3TUM TUIIOM KPUCTAJUIMYECKUX PEILIETOK.

Kosanenmnasa xumuueckasa c6a3p. DNEKTpOOTpULIATENBbHOCTD. [lonspHas u HenossgspHas
KOBaJIeHTHbIE CBs3U. Jlumoisb. IlonsipHOCTh CBA3M M MONSAPHOCTH MOJIEKyJbl. OOMEHHBIH U
JIOHOPHO-AKIENTOPHBI MEXaHW3Mbl O00pa30BaHMs KOBAJCHTHOW CBA3H. MOJEKYJSIpHBIE U
aTOMHbIE KpUcCTaJulMueckue pemerkd. CBoicTBa BEIIECTB € 3TUMM THUIAMU KPUCTAIIMYECKUX
pEIIETOK.

Memannuueckan  xumuyeckan ce6a3b. OCOOCHHOCTU CTPOEHUS aTOMOB METaJIJIOB.
Mertannuueckass XMMUYECKasl CBA3b M MeETaJNIMYECKas KpucTajianyeckas peunierka. CBolicTBa
BEIIIECTB C TUM TUIIOM CBSI3H.

Booopoonaa xumuueckaa c6a3zp. MEXMONEKYJIsSIpHass W BHYTPHUMOJIEKYJSIpHAs
BOJIOPOJIHAS CBSI3b. 3HAYCHHUE BOJIOPOIHON CBSI3U JJIsl OPraHU3aluy CTPYKTYp OMOIOIMMEPOB.

Ilonumepwi. IlnacTmacchl: TEpPMOIUIACTBI W PEAKTOILIACTBI, HMX MPEICTABUTENU U
npuMeHeHue. Bonokna: npupojHble  (pacTUTENbHBIE U JKUBOTHBIE) M XHMHYECKHE
(MCKYCCTBEHHBIE U CUHTETUUYECKUE), UX MPEICTAaBUTENN U IPUMEHEHHE.

T'azooopasznoe cocmoanue eewyecmea. Tpu arperaTHbIX COCTOSIHUS BOJbl. OCOOEHHOCTH
CTpOEHUS Ta30B. MOJISIpHBII 00BEM ra3000pa3HbIX BEUIECTB.

[Tpumepsl ra3000pa3HbIX HPUPOAHBIX CMECEH: BO3AYX, NMPUPOJIHBIA ra3. 3arps3HeHHE
aTMocdepsl (KUCIIOTHBIE JJOXK/IH, TAPHUKOBEIHN 3((deKkT) u 60ppbda ¢ HUM.

[IpencraButenu ra3oo0pa3HbIX BEILECTB: BOJIOPOJ, KUCIOPOA, YIJIEKHCIbIA ra3, aMMHaK,
sTHIIeH. VX nonyuenue, cobupanue 1 pacrio3HaBaHUeE.

/Kuokoe cocmoanue eewjecmea. Bona. Ilorpebiienne Boabl B ObITY U Ha MPOU3BOJCTBE.
KecTkocTh BOJIBI U CLIOCOOBI €€ YCTPaHEHUS.

MuHepanbHble BOJbI, MX HCIOJb30BAHUE B CTOJIOBBIX M JeueOHbIX nensx. JKuakue
KPUCTAJIJIB U X IPUMEHEHUE.

Teepooe cocmoanue geujecmea. AMoppHbIE TBEpJble BEIECTBA B NMPUPOJIE U B KU3HU
YyeJioBeKa, X 3HaueHue U npuMeHeHue. Kpucraninieckoe CTpoeHHe BELeCTBa.

Jucnepcnvte cucmempl. IloHsatue o paucnepcHeIXx cucremax. JlucmepcHas ¢asza u
nucrnepcuonHas cpena. Knaccudukanusi AUCIIEPCHBIX CUCTEM B 3aBUCHMOCTH OT arperaTHOro
COCTOSIHUS IUCTIEPCHON Cpe/ibl U AUCIIEPCUOHHOM (ha3bl.

['pyOonucnepcHble CUCTEMBI: 3MYJIbCUU, CYCTIEH3UH, a9PO30JIH.

ToHKOIUCIIEPCHBIE CUCTEMBI: T'€JIN U 30JIH.

Cocmae eéewgecmea u cmeceit. BenectBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOI'O CTPOEHHSI.
3aKOH MTOCTOSIHCTBA COCTaBa BELIECTB.

[TonsiTve «HOs» U €e pa3HOBUIHOCTU: MaccoBasi (JI0JIsl JIEMEHTOB B COETUHEHUH, J10JIS
KOMIIOHEHTa B CMECH - JIOJIsi IpHUMeEceH, JOJsl pPacTBOPEHHOIO BEIIECTBAa B PacTBOpE) W
oOwvemHas. [{ons BbIXOAa MPOIYKTa peakluy OT TEOPETUUYECKH BO3ZMOMKHOTO.

JemoncTpanuu. PazianuHble GOpMBI MEPHOAMYECKON CHUCTEMBl XMMHUYECKHX JJIEMEHTOB
. . Menneneena.

Mojenp KpUCTAJUIMYECKOM pemeTkd xjopuaa Hatpus. OOpasisl MUHEpPAToOB C MOHHOM
KPUCTAJIMYECKON PEIIeTKOM: KalbluTa, raiuta. Mojean KpUCTAIIMYECKUX PEIIETOK «CyXOro
apna» (WIM uopAa), anmasza, rpadura (wim kBapua). Mogens Mmonekynsl JIHK. OO6pasisi
mnactMacce  (dbeHonodopManmbAeTHIHbIE,  MOJUYPETaH,  MOJUATUJIEH,  IOJHIPONHUIICH,
HNOJMBUHUIIXJIOPU) U U3AeIus U3 HuX. OOpasiibl BOJOKOH (IIEpCTh, MIETK, alleTaTHOE BOJIOKHO,
KallpoH, JIaBCaH, HEIIOH) U u3nenus u3 Hux. OOpas3ibl HEOpraHMYECKHX IOJUMEpPOB (cepa
IUIACTUYECKas, KBAapL, OKCHJ ATIOMUHUSA, NPUPOJIHBIE AIIFOMOCHIMKATBI). Moaenb MOJIsSpHOIro
oObeMa rasoB. Tpu arperaTHbIX coCTOsSiHHMS Bozbl. OOpa3lbl HakuMM B yailHMKE M TpyOax
[EHTPAJILHOTO OTOIIEHHS. JKeCcTKOCTh BOABI M CIIOcoObI ee ycTpaHeHus. [IpubGopsl Ha KUAKHX

6



Kpuctaiax. OOpas3ipl pa3IMYHBIX JUCIEPCHBIX CHCTEM: 3MYIJbCUH, CYCIIEH3UH, a’po307eil,
reneit u 3omer. Koarynsmus. Cunepesuc. Ddpdext Tunmans.
IIpakTnyeckas padora Nel. [Tonydyenue, coOupanue u pacro3HaBaHUE Ta30B.

Tema 3 Xumuueckue peakuun (16 u)

Peakyuu, uoywue 0e3 uzmenenus cocmaea eéeuiecme. ANIOTPONUS U AJUIOTPOIIHBIE
BUZOM3MEeHeHUs. [IpUynHbI aloTponuu Ha MpuMepe Moau(UKAUUi KUCIOpona, Yriepoaa u
docdopa. O30H, ero OHOIOTHIECKasT POJIb.

W3omMepsl 1 u3omepus.

Peakyuu, udywue c usmenenuem cocmaga eeugecme. Peakuun coeaUHEHMs,
pa30XKeHMs, 3aMELIEHUS 1 OOMEHa B HEOPTaHWYECKON U OPraHUYeCKOM XUMMH. Peakiuu 3K30-
U 3HJI0TepMUYeckre. TemnoBoi A3pPekT XUMUUECKOH peakiui U TEPMOXUMHUYECKUE YPaBHEHHUS.
Peakunu ropeHns, Kak 4aCTHBIN CIy4al SK30TEPMUUYECKUX PEAKLIUM.

Ckopocmov xumuueckoni peaxkyuu. CKOPOCTb XHMHUYECKOH peakiuu. 3aBUCUMOCTh
CKOPOCTM XMMHMYECKOM peakUuud OT MPUPOJbl PpPEarupyrollux BEIIEeCTB, KOHILIEHTPAlHH,
TeMIIepaTyphbl, MJIOLIAJd MOBEPXHOCTH COIPHUKOCHOBEHHUS W Karanusaropa. Peakuuu romo- u
rereporeHHble. lloHsATue o karanusze M Karaiauzatopax. DepMmMeHTH Kak OMOIOrMUYEcKHe
KaTaJIn3aTopbl, 0COOEHHOCTU UX (PYHKIIMOHHPOBAHUS.

Oopamumocme xumuueckux peaxyuit. HeoOpatumple U 0OpaTUMbIE XHUMHUYECKHE
peakuuu. CoOCTOSHHE XMMUYECKOIO pPaBHOBECHsS Ui OOpaTMMBIX XUMMUYECKUX PpEeaKIUi.
Crioco0Obl CMeleHnsT XMMHYECKOTO PAaBHOBECHS HA MpuUMepe cuHTe3a ammuaka. [lonsrue o0
OCHOBHBIX HAy4HbIX NPHUHLUIAX MPOU3BOJCTBA Ha IpUMEpE CHHTE3a aMMMaKa WIH CepHOU
KHUCJIOTBI.

Ponv 600vt 6 xumuueckou peakyuu. VicTuHHBIE pacTBOpbl. PacTBOpuUMOCTh U
KJaccu(uKalusi BEHIECTB IO JTOMY MpPH3HAKY: pAcTBOPUMBIC, MalOpacTBOPUMBIC U
HEpacTBOPHUMBIE BEIIECTBA.

ONEeKTPOAUTHl M HEUIEKTPOJIUTHL.  DJEKTpoiuTHuecKas auccouuanus. Kucnorsl,
OCHOBAHUS U COJIM C TOYKH 3PEHUS TEOPUH DIEKTPOIUTHUECKOHN TNCCOLALINH.

XVMHYECKUE CBOMCTBA BOJIbl; B3aUMOJECHCTBHUE C METaJlJIaMH, OCHOBHBIMU U KHCJIOTHBIMU
OKCHJIaMH, pa3jokeHne u oOpa3oBaHME KpHCTaIOruapartoB. Peakiuu ruapatanuud B
OPTraHUYEeCKOW XUMHH.

T'uoponu3z opzanuueckux u neopzanuueckux coeounenuil. HeoOpaTumblii ruapoIus3.
OOpaTuMblii TUAPONIU3 COJIEH.

I'maponn3 OpraHMYECKHX COEAVUHEHMH M €ro NpPAaKTHUYECKOe 3HAYEHHE Ul IIOIY4EHHS
TUAPOJIM3HOTO CINHUpTa W MbUIa. buonornueckas ponb THAPOAU3a B IJIACTHUECKOM H
HHEPreTUUYEeCKOM OOMEHE BELIECTB U SHEPTUH B KIIETKE.

Okucnumenvno-eoccmanogumenshuule peakyuu. CreneHb okxucieHus. OnpeneneHue
CTETIEHU OKHCIEHU 1o Gopmyse coennHeHus. [IoHsaTHe 00 OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX
peakusx. OKHUCIEHHE U BOCCTAHOBJICHUE, OKUCIUTENb U BOCCTAHOBUTEIb.

Jemoncrpauuu. Ilpespamenue kpacHoro ¢ocpopa B Oenbiif. OzoHarop. Monenu
MOJIEKYJl H-OyTaHa W HM300yTaHa. 3aBUCHUMOCTb CKOPOCTH pEaKlMU OT MPHUPOJABI BELIECTB Ha
IIpUMEpE B3aUMOJICHCTBUS PACTBOPOB pPAa3jIMYHBIX KHUCJIOT OJMHAKOBOM KOHILIEHTpALMH C
OJIMHAKOBBIMH TpaHyJIaMH LIMHKA U B3aUMOJECHCTBUS OJUHAKOBBIX KYCOUKOB Pa3HbIX METAJIOB
(MarHus, LWHKA, JKeJie3a) ¢ COJITHOM KuCIoToi. B3aumoneiicTBue pacTBOPOB CEPHOM KUCIIOTHI C
pacTBopamMH THOCYJIb(aTa HaTpusl pa3IMYHOM KOHUEHTpAalUu U TemmepaTypel. Mojenb
KUIIAIIEro cios. Pa3nokeHue mepokcHuIa BOJOpOJa C IMOMOLIbI0 KaTamuzaropa (OKcuaa
mapranna (IV)) m kartanmassl celporo Msca u cbiporo kaprodens. Ilpumepsl HeoOpaTUMBIX
peakuii, UAYIUX ¢ 00pa3oBaHUEM OCaJKa, T'a3a UM BOJbl. B3anMoaelcTBre TUTHS U HATPUS C
Bojoit. [Tomyuenue okcuaa docdopa (V) u pacTBopeHre ero B BOJIE; UCIBITAHUE MOTyYEHHOTO
pactBopa jakmycoM. OOpaslibl KpHCTAIJIOTHIpaToB. VcIbITaHUE PacTBOPOB 3JEKTPOIUTOB U
HEDJICKTPOJIMTOB Ha MpPEAMET JUCCOLMALMU. 3aBUCHUMOCTh CTEIEHH 3JIEKTPOIUTUYECKON
JMCCOIIMALMU YKCYCHOM KHCJIOTBI OT pa30aBieHusi pactBopa. ['maponus kxapOuaa KajbIlHsl.
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['maponu3 xkapOOHATOB IIEJIOYHBIX METAJUIOB U HUTpaToB nuHKA win cBuHua (II). Iomydyenue
MbLIa. [IpocTelmme OKHMCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIMHU; B3aHUMOJCHCTBHE LMHKA C
COJITHOM KHCIIOTOH M Kene3a ¢ pactBopoMm cyibdata menu (II). Mogens snexTponmsepa.
Mogenb 37eKTpOIU3HON BaHHBI ISl IIOJIY4E€HHS aTFOMUHUS.

Tema 3 BemecrBa u ux cBoiicra (18 u)

Memannosl. B3aumonelcTBHE METAUIOB C HEMETaUlaMH  (XJIOPOM, CEpoOl M
KHUCIIOpOJIoM). B3aummonelicTBue IIENOYHBIX U LIEJIOYHO3EMENbHBIX METANIOB C  BOJOM.
DJIEKTPOXUMHUYECKUN pAJl HANPSKEHU MeTalioB. B3anmonaeiicTBue METaJIOB C pacTBOpaMu
KHCIIOT U COJiei. AoMUHOTEepMUS. B3anMoielicTBre HATPUS C ITAHOJIOM U (PEHOIOM.

Koppo3sus metamios. [loHsTHE 0 XUMHUYECKON U 3JIEKTPOXUMHUYECKOU KOPPO3UU METAIIOB.
CriocoOb!I 3aIUTHl METAIIOB OT KOPPO3HUH.

Hememanne. CpaBHUTEIbHAS XapaKTEpUCTUKA TajJOreHOB Kak HauOojiee TUIUYHBIX
npejacraBuTesieid HemMeTauioB. OKHUCIUTENbHbIE CBONCTBA HEMETAJUIOB (B3aUMOJAEHUCTBHUE C
MeTaJlJIaMi U BOJOpoJIoM). BoccTraHOBHUTENbHBIE CBOMCTBA HEMETAUIOB (B3aHMMOJCHCTBUE C
0oJee IIEKTPOOTPULIATENLHBIMU HEMETAINIAMU U CJIOKHBIMU BELIECTBAMU-OKUCIUTEISIMHU ).

Kucnomuvl neopzanuueckue u opeanuueckue. Kinaccudukanus KUCIoT. XUMHUYECKUE
CBOICTBa KHUCIIOT: B3aMMOJEMCTBME C MeETallaMH, OKCHJAaMU METaJIOB, THUIPOKCHIAMU
METAJIJIOB, COJNsIMHU, crnupTamu (peakuust sTepudukarnuu). OcoOble CBOWCTBA a30THOH U
KOHIIEHTPUPOBAHHOW CEPHOU KHUCIIOTHI.

OcHnoeanua mHeopzanuyeckue u opzanuyeckue. OCHOBaHMS, HX KIAacCU(PUKALIUA.
XUMHYECKUE CBOWCTBA OCHOBAaHMI: B3aUMOJECHUCTBUE C KHUCIOTAMH, KUCIOTHBIMU OKCHIAMHU M
coyisiMu. Pa3noxeHre HepacTBOPUMBIX OCHOBAaHUM.

Conu. Knaccuduxanus cojeil: cpeaHue, KUCIble U OCHOBHBIE. XMMHUECKHE CBOICTBa
COJICH: B3aMMOJICHCTBHE C KUCIOTAMH, 1I€JI0YaMH, MeTaJlilaMu U cossimu. [IpencraBurenu conei
U WX 3HayeHwe. XJIOpWJ HaTpus, KapOoHaT Kaubliusd, (ocdar Kamplus (CpeIHUE COJN);
TUAPOKApOOHATH HATPUS M aMMOHHUS (KHCIbIe COJH); Tuapokcokapbonat meau (II) - mamaxut
(OCHOBHasI COJIb).

KauecTBeHHbIE peaknuu Ha XJIOPHA-, CylbdaT-, 1 KapOOHAT-aHUOHBI, KATUOH aMMOHWUS,
katronsl xenesa (1) u (III).

I'enemuueckaa c6a3p Mmedxcoy Kraccamu — HEOPZAHUYECKUX U OP2AHUYECKUX
coeounenuii. IloHATHE O TEHETHMYECKOW CBA3M M TCHETHYECKUX psfaax. ['eHeTudeckudl psn
metasuia. ['eHetndeckuil psa Hemeramia. OCOOEHHOCTH T'€HETHUECKOTO psijila B OpraHUYEcKOn
XUMUH.

Jemoncrpauuu. Komtekius o0pas3ioB MetaiioB. BzaumonaeiicTBre HaTpHst U CypbMBI €
XJIOpOM, jkeie3a ¢ cepod. ['opeHnme MarHus U allOMHHMS B Kuclopone. BzanmopelictBue
IEJIOYHO3EMENBHBIX METAIJIOB C BOAOM. B3ammoneicTBue HaTpusi € ITaHOJIOM, LMHKA C
YKCYCHOM KHCJIOTOW. AMIOMHUHOTEpMUS. B3anuMoelicTBue MeAu ¢ KOHIEHTPUPOBAHHON a30THOM
KHCIIOTOM. Pe3ynbraTel KOppO3MM METAUIOB B 3aBUCUMOCTH OT YCIOBUM €€ IpPOTEKaHUS.
Konneknus o0pa3noB HemeTayuioB. B3amMmoaeicTBuE XJIOPHOW BOJBI C PacTBOpPOM OpomMmia
(vomnma)  kamus.  Komulekuus — NpUPONHBIX — OpraHuMuYeckux  Kucinor.  Pasz0aBinenue
KOHIICHTPUPOBAHHOM CEpHOM KUCJIOTHI. B3anmonelcTBie KOHIEHTPUPOBAHHONW CEPHON KUCIIOTBI
C caxapoMm, IeuItoNio30i U Meabto. OOpas3ibl MPUPOTHBIX MHHEPAJIOB, COAEPXKAIIUX XIJIOPHI
HaTpus, KapOoHaT Kajblus, ¢ocdar Kampiuss U rugpokcokapbonHar meau (II). OOpazibr
IUILEBBIX MPOJYKTOB, COJEPXKAIIUX T'MIPOKApOOHAThl HATPHUS W aMMOHHMS, MX CIIOCOOHOCTH K
pa3oXKeHUIo pu HarpeBaHuu. ["amenue coapl ykcycoM. KauecTBeHHbIE peakliuy Ha KaTHOHBI U
AQHUOHBI.

IIpakTyeckas padora Ne 2. « XMMHUECKHE CBOMCTBA KUCIOT.
IpakTnyeckas padora Ne 3 «Pacro3zHaBaHue BEIIECTB»



JAunakTuyeckoe odOecredyeHue Yy4eOHOro mpomecca Hapsily ¢ Y4eOHOM
JIUTEPATYpPOil BKJIKOYAET:

- y‘lCGHHC MaTCeprajibl HIUIFOCTPATUBHOI'O XapaKTCpa (onopHme KOHCIICKTbI, CXCEMBbI,
TaOIUIIBI, TUATPAMMBbI, MOJIETH U JIP.);

- ydeOHbIE MaTepuajgbl WHCTPYKTUBHOTO XapakTepa (MHCTPYKIHUHM IO OpraHU3aIuu
NPaKTUYECKON pabOTHl yJaIuxcs, )

- HHCTPYMEHTApHil JUArHOCTUKH YPOBHS OOYYEHHOCTH ydJalmuxcs (CpeacTBa TEKYIIETO,
TCMATUYCCKOI'O W HTOTOBOIO KOHTPOJII YCBOCHHA Y4YalIUMHUCA COACPIKAHUA XHUMHUYCCKOI'O
o0OpazoBaHus);

- BApHUAHTHI pa3HOYPOBHEBLIX U TBOPUYCCKUX NOMAIIHUX 3aﬂaHHﬁ;

- MaTC¢pHrajibl BHEKJIACCHOU U HaquO-HCCHCHOBaTeHLCKOfI pa6OTBI 110 IpCaAMETY.
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