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1. MACHOPT PABOYEN MPOI'PAMMBI YYEFHOM JJUCHUTLJIAHBI

«XuUMHUA»

1.1. O6sacTh NnpuMeHeHUst padoueil MporpaMMsbl

Pabouas mnporpamma yueOHOM MAMCIUIUIMHBI SIBIISIETCS 4YacThl0 00pa30BaTENIbHBIX
nporpamm 1o crenuanbHocTsIM: 44.02.02 TlpenogaBaHue B Ha4aJIbHBIX KjlaccaxX, BXOASIIMX B
COCTaB YKPYITHEHHBIX I'PYIII crienuanbHocTel: «OOpa3oBaHue U EAArOrHuecKue HayKu».

1.2. Mecto YyuyeOHOH AWCHMIUVIMHBI B CTPYKType MpPOrpaMMbl MNOATOTOBKH
CIelHaIUCTOB CpeaHero  3BeHa: Huciummua OVYIL07 Xumus  BXOAuT B
00111e00pa30BaTENBbHBIN UK U OTHOCUTCS K 00S13aTEIbHBIM YIEOHBIM IPEIMETAM.

1.3 Heap n nianupyemblie pe3yJibTaThl 0CBOEHUS AU CUMIIJIMHbBI:
CopepxaHue MporpaMMbl IUCHUIUIMHBI HAMPABJICHO Ha TOCTH)KEHUE CIEAYIOIIUX LIeTeil:

— (popmupoBaHue y 00y4aromuXcsi yMEHUS OLEHUBATh 3HAYMMOCTh XMMHUECKOTO 3HAHUS
JUISL K&JKJIOTO YEJIOBEKa;

— ¢opMHpoBaHUE y 00yUYaArOMUXCS ETOCTHOTO MPEICTABICHUS O MUPE M POJIM XUMHH B
CO3/IaHUU COBPEMEHHOM eCTECTBEHHOHAYYHOH KapTHUHBI MUpa; YMEHUS OOBICHITH OOBEKTHI U
MPOLIECCHl  OKPY’KAIOIIEW  JIEHCTBUTENBHOCTU: IPUPOJHOM, COLMAIBHOM, KYJIbTYPHOH,
TEXHUYECKOH cpeibl, — HMCIOb3Ysl ISl 3TOr0 XUMUYECKUE 3HAHUS;

— pa3BUTHE Yy OOydYarouMxcs YyMEHUH pa3iauuaTh (akThl M OLIGHKH, CpPaBHHMBATh
OLICHOYHBIE BBIBOJBI, BHUAETh HUX CBSI3b C KPUTEPUSIMH OLIEHOK U CBS3b KPUTEPHUEB C
OTIPENICTICHHOW CHCTEeMOM IIEHHOCTeH, (OpMyJIUpoBaTh M OOOCHOBBIBaTH COOCTBEHHYIO
HO3UILIMIO;

— npuoOpeTreHrne OOyYaIOIIUMUCS OTBITA Pa3HOOOPA3HOUW MEATEIHHOCTH, TIO3HAHUS H
CaMOIIO3HAHUS; KIIIOYEBBIX HABBIKOB, HMMEIOLIUX YHHUBEPCAJIBHOE 3HAYEHUE IS Pa3IUYHbIX
BUJIOB JESTENbHOCTH (HAaBBIKOB pEIICHUs MNpoOsieM, MPHUHITHS pPELIeHUI, MOUCKa, aHalu3a M
00paboTku MH(OPMAIH, KOMMYHUKATHBHBIX HAaBBIKOB, HABBIKOB M3MEPEHUH, COTPYAHUYECTBA,
0€301acHOro 00paleHNs C BEIECTBAMU B TIOBCETHEBHOW KHU3HU).

— 3HaTh:

BaXHEHIINE XMMUYECKUE TOHATHUS: BEIIECTBO, XMMUYECKHI IJIEMEHT, aTOM, MOJIEKYyJa,
OTHOCHUTEJIbHBIE aTOMHas " MOJIEKYJISIpHAs Macchl, XUMHYECKasI CBSI3b,
AJIEKTPOOTPULIATEIBHOCTh, BAJIEHTHOCTh,  BEIIECTBA MOJEKYJISPHOIO M HEMOJIEKYJISIPHOTO
CTPOEHUS, XUMHUECKOE CTPOCHME, YIJIEPOAHbIN CKeNleT, MOJIeKyJsipHas (GopMyiia, CTpyKTypHast
¢dopmyna, (yHKIMOHANbHAs TpPYyMNa, W30MEPHs, T'OMOJOTHs;, OCHOBHBIE 3aKOHBI XHUMHH:
COXPaHEHHUS MACChl BEILIECTB, IOCTOSHCTBA COCTABA,

NEPUOANYECKUN 3aKOH; OCHOBHBIE TEOPHUH XHMHH: XUMHUYECKOH CBS3H, 3JIEKTPOIUTHUYECKOM

JMCCOLIMALINY, CTPOCHHUS
OpPraHMYECKUX COEIMHEHUH; Ba)KHEWIIME BELIECTBA U MaTepUalbl: METaH, STUIEH, alleTUJICH,
O€H3071, ITAaHOJ, )KUPBI, MbLJIa, TJIOK03a, caxapo3a, Kpaxmall, KjieT4aTka, OelKH1, HCKYyCCTBEHHBIE
Y CUHTETUYECKHE BOJIOKHA, KayUyKH, IIaCTMACCHI;

— YMeTh:

Ha3bIBATh U3yUYCHHBIE BELIECTBA M0 «TPUBHATIBHOI WM MEXKIYHApOIHOW HOMEHKIIATYPE;
OINPEAEIATh: BAJIEHTHOCTb U CTENEHb OKHUCICHMSI XUMHUYECKHX DJIEMEHTOB, TUIl XHMHUYECKOU
CBSI3HM B COCTUHEHUSX, 3aps]] MOHA, OKUCIUTEIh U BOCCTAHOBUTEIb, IPUHA/IEKHOCTh BEIIECTB K
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pa3IMYHBIM KJacCaM OPraHMYECKHX COECIMHEHUM; XapaKTEPU30BaTh: CTPOEHUE U XUMHUYECKHUE
CBOMCTBAa M3YYCHHBIX OPTaHMYECKUX COCIMHEHUH; OOBSICHSITH: 3aBUCHMOCTh CBOWCTB BEIIECCTB
OT UX COCTaBa U CTPOEHUS; IPUPOLY XUMUYECKOU
CBs3M  (OIMHAPHOM, JIBOWHOW, TpPOIHOI); BBIMONHITH XUMHYECKHA OKCIEPHUMEHT IO
pPAacIO3HABAHUIO BAKHEUIIIUX OPTraHUYECKHUX
BEIIIECTB; MPOBOJUTH CAMOCTOSITEIILHBIA MOWCK XUMUYECKOW MH(OPMAIMU C MCTIOIH30BAHUEM
Pa3IMYHBIX UCTOYHUKOB (HAYYHO-TIOMYISAPHBIX U3JaHHH, KOMIIBIOTEPHBIX 0a3 TaHHBIX, PECypCOB
WNHTepHera); HCMONB30BaTh KOMIBIOTEPHBIE TEXHOJOTHUU [UIsi OOpabOTKM U Iepeaayu
XUMHYECKOH WHGOpMAlMd U €€ TMPEeACTaBIeHUS B pa3luyHbIX ¢GopMax; HCHOIb30BATh
MPUOOPETEHHBIC 3HAHUS U YMEHHUS B MIPAKTUIECKON AESITEIbHOCTH U
MOBCEIHEBHOM KU3HU IJI:
OOBSICHEHHSI XMMHUYECKUX SBICHUH, TMPOUCXOAAIIMX B TMpPHUPOAE, OBITYy W Ha
MPOU3BOJICTBE; IKOJOTUYECKU TPAMOTHOTO TTOBEJICHUS B OKPY KaIOIIEH cpeie;
OIIEHKH BIIUSAHUS XUMHUECKOTO 3arpsi3HEHUSI OKPYKAIOIIEH Cpeibl Ha OpraHu3M YeloBeKa 1
JIPYTHE )KUBbIE OPTaHU3MBbI

OcBoeHue coziep>kaHusi 001e00pa3zoBaTEILHON JUCITUTUTMHBI 00ECIIEYUBACT TOCTHKECHUE
00yYaroIUMUCS CIICIYIOIINX PE3YIbTaTOB:

Ne

w/n Pe3yabTarbi Conep:xkanue

1 JInyHOCTHBIE - YyBCTBO TOPJOCTH U YBaXEHHS K HCTOpUHU

MarcpuaiaMi U IpoucccaMu;

9TOM;

npodeccuoHaNbHOU IEeATETLHOCTH;

n

JOCTHUKCHUAM OTEYECTBCHHON XWMHUYECKOU HayKH;, XUMHYCCKHU
IpaMOTHOE TMOBEJCHHE B NMPO(ecCHOHATHHON AEATEIBHOCTH U B
ObITy TIpM OOpallleHHd ¢ XUMHYECKUMH BEIIECTBAMH,

- TOTOBHOCTH K NMPOJOKEHNI0 00pa30BaHUs U MOBBIIICHUS
KBaJIM(UKAMK B U30paHHON MPOPECCUOHATBLHON N1eATeNbHOCTH
U OOBEKTUBHOE OCO3HAaHME POJIM XMMHYECKMX KOMIETEHLUH B

- YMEHHE  MHCIIOJb30BaTh  JIOCTHXKECHUS  COBPEMEHHOM
XUMHAYECKON HayKH U XUMHUYECKUX TEXHOJOTHU JUIsl TOBBIICHUS
COOCTBEHHOTO HMHTEJUICKTYAJIbHOTO pPAa3BUTHA B BBIOPaHHOM

2 MeranpeameTHble - UCHOJIB30BAHME  PA3IMYHBIX ~ BMIOB  II03HABATENIbHOM

chepe;

JOCTIDKEHHS XOPOLINX Pe3yJbTaToB B podecCHOoHaIbHOI chepe;

JIEeSTeNbHOCTM M OCHOBHBIX  HHTEJUIEKTYyaJbHBIX  OIEparuii
(mocTaHOBKH 3aja4d, (HOPMYIHUPOBAHUS THIIOTE3, aHAN3a U CHUHTE3A,
CpaBHEHHs, OO0OOIIEHMs, CHUCTeMaTH3allVM, BBIABICHUS TPUIMHHO-
CIIEJICTBEHHBIX CBS3€H, ONUCKA aHAJIOTOB, (POPMYIUPOBAHHS BBIBOJIOB)
JUIS PELIEHHs IOCTABIEHHON 3a/lauy, IPUMEHEHUE OCHOBHBIX METOJOB
Mo3HaHUS (HAOJIOAEHHUS, HAy4YHOTO OKCIIEPUMEHTa) Al HM3Y4CHHS
Pa3NUYHBIX CTOPOH XMMHUYECKUX OOBEKTOB U MPOLECCOB, C KOTOPBIMH
BO3HHMKAaeT HEOOXOAMMOCTh CTaJKUBAThCS B IMPOQECCHOHATIBHOM

- HCIONBb30BAHUE PA3IUYHBIX HCTOYHHMKOB JUISI MOJTYYEHUS
XUMAYECKOW WH()OPMAINH, YMCHHE OIICHHTH €€ TOCTOBEPHOCTH IS




3 [IpenmeTHbIC

- chOpMHUPOBAHHOCTD MPEACTABICHUN O MECTE XUMUHU B COBPEMECHHOMN
HAy4YHOU KapTHHE MUPA; IOHUMAHUE POJIM XUMHUU B (POPMHUPOBAHUU
KpPYyro3opa u (pyHKIMOHAIBLHON I'PAaMOTHOCTH YeJI0BEKa IS PELICHHUS

MPAKTUYCCKUX 3a1aa4,

- BIIaJICHHE OCHOBOITOJIAral0IIUMH XUMHUYECKHUMU
MOHATUSMH, TEOPUSIMH, 3aKOHAMHU M  3aKOHOMEPHOCTSIMHU;
YBEPEHHOE TIOJIb30BAHME XHMMHYECKOW TEPMHUHOJIOTHEN U
CHMBOJIMKOM;

- BJIQJICHUE OCHOBHBIMH METOJAMH HAy4yHOrO IO3HAHUS,
WCIIOJIb3yeMBIMA B~ XHMHH: HAOJIIOJACHHEM,  OIHCAHHEM,
U3MEPEHUEM, SKCTIEPUMEHTOM; YMEHHE 00pabarpIBaTh,
OOBSICHITH PE3YNIbTaThl MPOBEICHHBIX OMBITOB U JI€JaTh BHIBOJBI;
TOTOBHOCTh M CIIOCOOHOCTh NMPUMEHATH METOAbI MO3HAHUS MPU
PELIEHNH PAKTUYECKUX 3a/1ay;

- c(hOpMUPOBAHHOCTh YMEHHUS JaBaTh KOJUYECCTBEHHBIC
OIICHKH W TIPOW3BOJUTH PACUETHI MO XUMHYECCKUM (HopMyrnaMm H
YpaBHEHUSIM;

- BIaJICHUE TMpaBWIAMH TEXHHUKH O€30MacHOCTH MpHU
HCIIOJb30BaHMU XMMHYECKUX BEIICCTB;

- c(hopMUPOBAHHOCTH COOCTBEHHOM TO3HITHHT 3(0)
OTHONIICHUIO K XHMHYECKOW HWHGOPMAIMH, TOJy4aeMOl U3
pa3HbIX HICTOYHUKOB.

1.4 Konu4vecTBO 4acoB HA OCBOEHHE Y4eOHOM AN CHMIIIMHBI:

Bun yuedHoii padoThl

KoJ-Bo uacoB

Maxcumanvras yuebnas naepysxa (6cezo) 34

Obs3amenvhas ayoumopHas y4eOHas HazpysKka (6cezo) 4

B TOM YHCJIC:

JICKITMOHHBIC 3aHATHUS 2
IIPAKTUYECKHUE 3aHATHS 2
CamocrosiTenbHas padboTa 30

[IpomexyTouHass arTtectanuss B (opMme 3auema ¢ oueHnkoii (Oughghepenyuposannozo

3auema) 6o 2 cemecmpe




2. CTPYKTYPA U COJAEP)KAHUE YUEBHOM JUCIUTLIMHBI

2.1. O6beM yueOHOI JMCHUIIJIMHBI M BUABI Y4e0HO# padoThl

Buabl yueOHol padoThl, aKaJeMHYECKHX YACOB

Pazgen, Tema

Bcero

CamMmocrosTe/IbHASA -

pabota

KonTakTHasi padora o0y4yawommxcst
¢ MeJarorn4ecKuMM paboTHUKAMM

Bcero

JleKnnoHHbIE
3aHATHSA

Cemunapckue

3aHATUA

JlaGopaTopHble
3aHATHSA

Paspnen 1. OcHOBBI cTpOCHHS
BellecTBa

N

Tema 1.1. CtpoeHue aToMoB
XMUMUYECKHX JIEMEHTOB U IIPUPOAA
XUMUYECKUX CBA3CH.

Tema 1.2. Ilepuoguyeckuii 3aK0H U
tabnuma J[.1. Menaeneera

Pasnen 2. XumMu4yeckne peakuuu

Tewma 2.1. Tunbl XUMUYECKUX pEAKIUN

Tema 2.2. DneKTpoauTHIECKAs
Jucconmuanus u HOHHBIN O6M€H

Paznen 3. Ctpoenue u cBoiicTBa
HEOPraHUYeCKHX BelleCTB

Tewma 3.1. Knaccuduxkarus,
HOMEHKJIaTypa U CTPOCHUE
HEOPraHWYEeCKUX BEIECTB.

Tema 3.2. OU3UKO-XUMHUYECKHUE
CBOMCTBA HEOPTraHUUYECKHUX BEIIECTB.

Pasnen 4. Crtpoenme u CBOIiCTBA
OpPraHu4YecKuX BellecTB

Tema 4.1. Knaccugukanus, CTpoeHue u
HOMECHKJIATypa OPraHMYECKUX BEIICCTB.

Tema 4.2. CBolicTBa OpraHN4YECKUX
COCTUHEHUH.

Tema 4.3. Uneratuduxarus
OpraHWYECKUX BEIIECTB, UX 3HAUCHUE U
MpUMEHEHUEe B OBITOBOM U
MIPOU3BOICTBEHHOM JCSITEIILHOCTH
YyeJIoBeKa.

Pasznen 5. Kunernueckue u

TCPMOAUMHAMHYECCKHUEC 3AKOHOMEPHOCTH




MNPOTCKAHUA XUMHUYECCKHUX pealcum”a

Tema 5.1. CkopoCTh XMMUYECKUX

peakuuid. XMMHUYECKOE PABHOBECHE. 2 2 ) i

Pasnen 6. PacTBopsl 6 6 - -

Tewma 6.1. ITorsiTHE O pacTBOpAXx. 2 2 - -

Tema 6.2. VccnenoBanue cBOWCTB

PacTBOPOB. DJIEKTPOITUTHIECKAS 4 4 - -

JUCCOITUATTIS

Pasznen 7. Xumus B ObITY M

NPOU3BOACTBEHHOM 1eATEJIbHOCTH 4 2 2 -

yeJioBeKa

Tema 7.1. Xumus B ObITY U

MIPOU3BOICTBEHHON JCSITEIBHOCTH 4 2 2 -

YeJI0BeKa.

IIpomexyToUHAsE aTTeCTAUSA 3ayer ¢ OLlEHKOI
34 30 4 2

Bcero




2.2. TemaTnyeckuii IiIaH U copep:xxanne ydeOHou qucunminasl OYIL.07 Xumus

HaumeHnoBanue Conep:xaHue yueOHOro MaTepuasia (0CHOBHOE U MPO(ecCHOHAIBLHO-OPUEHTHPOBAHHOE), O0bem |YpoBeHb
pa3iesioB U TeM JadopaTopHbie U NPAKTHYECKHEe 3aHATHS, PUKJIATHON MOTYJIb 4YacoB |0CBOEHUS
1 2 3 4
Pasnea 1. OcHOBBI CTPOCHHUS BeLIeCTBA 4
Tema 1.1. Ctpoenue JIeKIMOHHBbIE 3AHATHS
aTOMOB XMMHYECKUX CoBpemeHHas MoJiesib CTpoeHuss aToMa. CUMBOJIUYECKUH SI3bIK XUMHH. XUMHUYECKUN DJIEMEHT.
3JIEMEHTOB U MPUPOJIa DnekTpoHHas KoHburypaius atoma. Krmaccudukanms XUMHYECKHX 3JIEMEHTOB (s-, p-, d-
XIMHUECKHIX CBSI3EiL. 37€MEHThI). BaneHTHbIe 351eKTpOHbI. BalleHTHOCTh. DNEKTPOHHASI MPUPOJA XUMUUYECKOU CBS3H.
DNeKTPOOTPUIIATETLHOCTh. BHIBI XUMHUYECKOW CBSI3M (KOBaJieHTHAs, MOHHAs, METaJUTNYecKas,
BOJIOpOAHAs) M CIOCOOBI ee oOpa3oBaHMs. PernieHue 3amaHuii HAa MCIOJIB30BAaHUE XHMMHYECKOM
CHMBOJIMKH W Ha3BaHHUI COEAMHEHHI IO HOMEHKJIAType MEXIyHAPOJIHOIO COK3a TEOPETUUECKON 2 1
U TPUKIATHOM XMMHUU W TPHUBHAIBHBIX HAa3BaHUM [N COCTABIEHUS XHUMHUYECKUX (HOpMYI
JBYXaTOMHBIX COEIUHEHUN (OKCUIOB, CyIb(UIOB, TUIAPUAOB U T.II.) U IPYTUX HEOPTAHHUECKUX
COEAMHEHUM OTIEJIBbHBIX KJIACCOB.
[IpakTueckue 3amaHusi HAa YCTAHOBJIEHUE CBSI3M MEXAY CTPOCHHEM aTOMOB XUMHYECKHX
3JIEMEHTOB U MEPUOANYECKUM U3MEHEHUEM CBOMCTB XMMUYECKUX JIEMEHTOB U UX COCAUHEHUN B
COOTBETCTBHUHU C IOJI0KEHUEM [leproInuecKOi CUCTEMBI.
Tema 1.2. CamocTosiTesbHasi padoTa
ITepnoanyecknii 3akoH U |[Ieproanueckas cucreMa XUMu4eckux >nementos JI. M. Menneneesa. OU3n4ecKuil CMBICI
tabnuua J[. 1. [Tepunomnueckoro 3akona /.M. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMHUYCCKUX
Menneneesa 3JIEMEHTOB, 00Pa3yeMbIX UMH ITPOCTHIX M CIIOKHBIX BEIIECTB B COOTBETCTBUH C TTOJIOKECHUEM
XUMHUYECKOTo 3neMeHTa B [leproanyueckoit cucteme. MUpOBO33pEHUECKOE U HAYYHOE 3HAUEHUE
[Tepuoanueckoro 3akona .M. Menneneesa. [Iporuossl .. MenneneeBa. OTKpbITHE HOBBIX 2 3
XUMHUYECKHX AJIEMEHTOB. PelieHrne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN HA
XapaKkTepU3aIui0 XUMHUECKUX dIEMEHTOB «MeTamumnueckue / HeMeTaJUInueCKrue CBOMCTBRA,
AJIEKTPOOTPUIATETBHOCTh XUMUYECKUX 3JIEMEHTOB B COOTBETCTBUHM C MX BJIEKTPOHHBIM
CTPOEHUEM U IOJIOKEHUEM B IIEPUOANYECKON CUCTEME XUMHUUYECKUX 31eMeHTOB J[. 1.
Menneneesay
Paznen 2. Xumnueckne peakuumn 4
Tema 2.1. Tunst CamocrosiTesibHas padora 2 3




XUMHUYECKUX PEAKIUI

Knaccugukarus u TUIIBI XUMUYECKUX PEAKIUN C y9aCTHEM HEOPTaHMUECKUX BEIIECTB.
CocraBieHne ypaBHEHUH peakiii COeqUHEHNs, pa30kKeHUs, 3aMeLlIeHNs, OOMeHa, B T.4.
peakuuii rOpeHtsi, OKUCICHHUI-BOCCTAHOBIICHHUS.

VYpaBHEeHUsI OKUCIEHUSI-BOCCTaHOBIIEHU. CTeneHb OKUCaeHUs. OKUCINTEND U BOCCTAHOBUTED.
CocTaBiieHHE U YpaBHUBAaHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI METOJI0M
3JIEKTPOHHOr 0 Oananca. OKUCIUTENbHO-BOCCTAHOBUTEbHbBIE PEAKIIMM B IPUPOAE,
IIPOU3BOACTBEHHBIX MIPOLIECCAX U KU3ZHEIEITEIbHOCTH OPraHNU3MOB

KonuuectBeHHble OTHOWIEHUS B XUMUU. OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XMMHH MU
pacueTsl MO YpPaBHEHMSM XHUMHUYECKHX peakuuid. Mojb Kak eAMHHIa KOJIMYECTBAa BEILECTBA.
MomsipHast Macca. 3aKOHbI COXPAHEHHs] MacChl U dHEPruH. 3aKoH ABoraapo. MoJsipHblii 00beM
razoB. OTHOCHUTENbHAS IUIOTHOCTh ra30B. PacueTsl 1Mo ypaBHEHUSM XMMHMYECKHUX pEaKLUi ¢
MCII0JIb30BAHUEM MACChl, 00beMa (HOpMaJIbHbIE YCIOBHUS) ra30B, KOJIMYECTBA BEILIECTBA

Tema 2.2.
DNEKTPOTUTUYECKAS
JACCOLAIMS U HOHHBIN
oboMeH

CamocTrosiTesibHasi padorTa

Teopust 3JIEKTPOJUTHYECKON Auccormanur. MOHbBI. DIEKTPOIUTHI, HEIJIEKTPOJIUTH. Peakiuu
noHHOTO OoOMeHa. CoCTaBJICHHE PEaKIMii MOHHOTO OOMEHA MyTEeM COCTaBIICHHUS HMX TOJHBIX U
COKpAIIICHHBIX HOHHBIX YPaBHEHHIA.

Pa3nen 3. CTpoeHue U CBOIICTBA HEOPraHUYECKHUX BelleCTB

Tema 3.1. Kimaccuduxarnms,
HOMEHKJIaTypa U CTPOCHHE
HCOPTaHNYCCKUX BCIICCTB.

CamocrosiTesibHast padora

[Ipeamet Heopranmveckoit xumun. Kitaccudukanmst Heoprauudeckux BemiecT. [IpocTeie u
cloHbIe BemecTBa. OCHOBHBIE KITACCHI CIIOKHBIX BEIIECTB (OKCUIbI, THIPOKCHUIBI, KUCIIOTHI,
conu). B3auMocBsI3p HEOPraHNYECKUX BEIECTB. ArperaTHble COCTOSIHUS BEIIECTBA.
Kpucrannnueckue n amopgHbie BemecTBa. THUIBI KPUCTATHYECKUX PEIIeTOK (aToMHas,
MOJIEKYJISipHAs, IOHHASA, METAJUNIN4ecKasi). 3aBUCUMOCTh (PU3NYECKUX CBOIMCTB BELIECTBA OT THIIA
KPUCTAJUIMYECKON pEIIETKH. 3aBUCUMOCTh XMMUYECKON aKTUBHOCTH BEILIECTB OT BUJA
XMMHUYECKOH CBSI3U M THIIA KPUCTAINYECKOH pemeTku. [TpuunHbl MHOT00Opasus BEIIeCTB

Tema 3.2. dusnko-
XUMHYECKUE CBOMCTBA
HEOPTaHWYECKHUX BEIIECTB.

CamocrosiTesibHas padora

Mertamnel. Obue ¢Qusnyeckne W XUMUYECKHE CBOWCTBAa MeTaiwioB. CrocoObl MOydeHHs.
3HaueHNe METAIJIOB M HEMETAIIOB B MPHPOJIC U JKU3HENESATEIBHOCTH YeJIOBEKa M OPraHU3MOB.
Koppo3us MeTamioB: BUIbI KOPPO3HH, CIIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3UH

Hemertannel. Obume ¢usnueckue U XMMHUYECKHE CBOMCTBa HEMETAIOB. THMHMYHBIE CBOWCTBA
HemetraimioB [V— VII rpymn. Knaccudukanmss M HOMEHKIATypa COCIMHEHHH HEMETaJUIOB.
KpyroBopoTsl OMOT€HHBIX 3JIEMEHTOB B IPHPOJIE
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XHWMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPTaHNYCCKUX BCIICCTB (OKCI/II[OB, TUAPOKCUIOB,
KHCJIOT, coJiel u ,I[p) 3aKOHOMepHOCTI/I B U3MEHEHNH CBOMCTB IMPOCTBIX BCHICCTB, BOAOPOAHBIX
COCHHHCHHﬁ, BBICHIUX OKCUAOB U TMAPOKCHUIOB

CamocrosiTesibHas padora

CocraBiieHHE YypaBHEHMM XMMHMUYECKMX pEaKkUUid C ydacTHEM TMPOCTBIX M  CIOXKHBIX
HEOPraHMYECKUX BEUIECTB: METAIJIOB M HEMETAJUIOB; OKCHIOB METaJIOB, HEMETAUIOB H
aM(OTEPHBIX 3JIEMEHTOB; HEOPTaHMYECKUX KHCIOT, OCHOBAaHUH M aM(OTEPHBIX THAPOKCHIIOB;
HEOPraHUYECKUX COJIEH, XapaKTEPU3YIOIIHUX UX CBOMCTBA.

PemeHne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUMX 3aJaHUM HA CBOMCTBA, COCTaB,
MoJyyeHHe M 0e30MacHOE HCIOJIb30BAaHUE BAKHEMIIMX HEOPraHMYECKUX BEIIECTB B OBITY U
IIPAKTUYECKOU JESATEIbHOCTH YEJI0BEKA

Pa3nea 4. CtpoeHue U CBOHCTBa OPraHU4eCKUX BellecTB

Tema 4.1. Knaccudukarus,
CTPOCHHME W HOMEHKJIATypa
OpPraHMYECKUX BEIECTB.

CamocTosiTesbHasi padoTa

IlosiBiIeHHE U pa3BUTHE OPTaHUYECKOM XUMUHU KaK HayKu. [Ipeamer opraHndeckoi XuMHUU.
MecTo 1 3Ha4eHHE OPraHUYECKON XHUMHUHU B CUCTEME €CTECTBEHHBIX HAYK.

XHWMHUYECKOE CTPOEHHE KaK IMOPSJOK COEIMHEHUS AaTOMOB B MOJIEKYJE€ COIVIACHO HX
BaJICHTHOCTH. (OCHOBHBIC TIOJOXEHUS TEOPUM XHMHUYECKOTO CTPOCHHS OPraHUYECKUX
coequHeHuil A.M. bytnepoBa. YTriepoaHbIil CKENEeT OpraHUYeCKON MOJIEKYJIbl. 3aBUCUMOCTb
CBOMCTB BEIIECTB OT XMMHUYECKOTO CTPOCHHSI MOJIEKYJI. MI30Mepus U M30MepHI.

[Tonsatue o ¢QynkuuonansHoi rpynme. Pagukan. ITpuniunsl kiaccuUKauy OpraHUYECKUX
coequHEHUM. MexayHaponHas HOMEHKIATypa M IPHHLOUIBI HOMEHKJIATYPbl OPraHUYECKHX
coeaunenuil. [TonstTue 06 a3oTcoaepKaIMX COSTUHEHUAX, ONOTOTHUECKN aKTUBHBIX BELIECTBAX
(yrneBomax, >xupax, OeiKax W Jp.), BEICOKOMOJICKYJIIPHBIX COCIUHECHHSIX (MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3BEHO)

Tema 4.2. CBolicTBa
OpPraHUYECKUX COCTUHCHUH.

CamocTrosiTesbHasi padoTa

@OU3HKO-XUMUYECKHUE CBOMCTBa OPraHMYECKUX COCAMHEHHUH OTICIBHBIX KIaccoB (0COOECHHOCTH
KJaccu(UKauyl ¥ HOMEHKJIATYyphl BHYTPU KJlacca; TOMOJIOTHYECKUH psii U obmast dopmyna;
n30Mepus; pu3nUecKre CBOMCTBA; XMMHUYECKHUE CBOMCTBA; CITIOCOOBI TTOJIYICHHS):

— TpeAeNbHBbIE YIJIEBOAOPOJbl (alKaHbl M LMKIOAJIKaHbI). ['OpeHMe MeraHa Kak OJWH U3
OCHOBHBIX HCTOYHMKOB TeIJa B NPOMBIIUICHHOCTH U ObiTy. CBoiicTBa IPUPOIHBIX
YIJIEBOJOPOJOB, HAX0XKICHHUE B IPUPOJIEC U IPUMEHEHNE aJIKaHOB;

— HemnpeJenbHble (AJIKEHbI, aIKUHbI U aJKaJUeHbl) U apoMaTHYecKue yrieBojopoisl. ['openue
ALETUWICHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOTO IUIAMEHU JIJII CBAPKHU M PE3KH METAJUIOB
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— KHUCIIOPOJICOAepKAIIUE COeTUHEeHUs (CIUPThl U (DEHOJBI, KapOOHOBBIE KHCIOTHI U 3(HPHI,
anmpIeTUABl M KETOHBI, JKUPBIL, YyIiIeBOXbl). IIpakTHdeckoe NpPUMEHEHUE OSTHIICHIIINKOIS,
rauueprHa, ¢perona. [Ipumenenue dopmanbaernaa, aneTatbIeruaa, YKCYCHOM KUCIoThl. Mpuia
KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT. MOIOIIIEe CBOWCTBA MbLIA

— a30TcoJEp)KalllMe COEeNWHEHUs (aMUHBI M aMHUHOKHUCIIOTHI, Oenku). BbicokoMonexymspHble
COEMHEHUs (CUHTETHYEeCKHEe M OMOJIOTMYeCKU-aKTUBHBIE). MOHOMEp, MOJIUMEp, CTPYKTYpHOE
3BeHo. [lonumepur3anus 3TUiIeHa Kak OCHOBHOE HalpaBieHUE €T0 UCIIOJIb30BAHMUS.

I'eHeTnyeckas CBsI3b MEXKIY KJlacCaMH OPraHUYEeCKUX COEIMHEHUN

Tema 4.3. Unenatudukamms
OpraHUYeCKUX BEUIECTB, UX
3HAYCHHUE U PUMEHCHHE B
OBITOBOM U
MPOU3BOACTBEHHOMN
JIeITEILHOCTH YEIIOBEKA.

CamocTrosiTesibHasi padoTa

buooprannueckue coenunenus. Ilpumenenne u Ouonoruueckas pojib yrieBoaoB. OKucieHue
YIJIEBOJIOB — MCTOYHUK SHEPrUM KHUBBIX OpraHuzMoB. OO0nacTu NPUMEHEHUS aMHUHOKHUCIOT.
ITpeBpaienust 6enkoB nuiM B opranuszMe. buonorndyeckue ¢pynkuuu 6enxos. buonornueckue
¢byHKIMYM XUpoB. Poib opraHnvyeckoil XuMUH B PEIICHUH MPOOIeM MUILEBOM OE30MaCHOCTH.
Ponp opranndeckoil XuMuM B pelIeHUH MpoOJIeM SHEpreTHueckoil 0e30MacHOCTH, B Pa3BUTUU
MEIUIMHBI, CO3JaHUM HOBBIX MaTEpHUajOB, HOBBIX HCTOYHUKOB 3HEPIrUU (aJbTEpHATUBHBIC
UCTOYHUKHU 3Hepruu). OnacHOCTh BO3AEUCTBUS Ha JKUBbIE OPraHU3Mbl OPraHUYECKHX BEIIECTB
OTJENBbHBIX KJIACCOB (YIJIEBOAOPObI, CHHUPTHI, (DEHOJIbI, XJIOPOPraHWYECKHE MPOU3BOJHBIE,
aJIbJIETUJIBI U JP.), CMBICJI TOKA3aTeNsl IPEAEIBHO JOIYCTUMONW KOHIIEHTPALIMH.

Paznen 5. Kunernyeckue u TEPMOANHAMUYECCKHE 3AKOHOMEPHOCTH MPOTCKAHUA XUMHUYCCKUX pealcum‘fl

Tema 5.1. CkopocTb
XUMUYECKUX PEAKIUH.
XHUMUYECKOE PABHOBECHE.

CamocrosiTesibHasi padoTa

CKOpOCTb peakIyM, €€ 3aBUCHMOCTb OT pa3IHYHBIX (aKTOPOB: MPHUPOIBl PEArHPYIOIIUX
BELIECTB, KOHLEHTPALIMH PEarupyrollnux BEIIECTB, TEMIEPAaTypbl M IUIOWAAM PEaKLHOHHOU
MOBEPXHOCTH. TeruioBbie 2P PEeKTH XUMHUUECKUX PEAKIUN. DK30-U FIHIOTEPMHUUYECKHIE, PEaKIIH.
OOpatuMocTh peakiuil. XMMHUUECKOEe PABHOBECHE U €r0 CMEIIEHUE MO ACUCTBUEM Pa3IUYHbIX
(akTOpOB (KOHIIEHTPALMSI PEareHTOB HJIM MPOAYKTOB PEaKIMH, JaBJICHUE, TeMIepaTypa) Iis
CO3/1aHUs ONTUMAJIbHBIX YCIIOBUM NPOTEKaHU XUMHUYECKUX IpoueccoB. [Tpunuun Jle-Illatense.
Penrenune npakTHKO-OpUEHTUPOBAHHBIX 3a/JaHHUI HA aHATIH3 (PAKTOPOB, BIUSIONINX HA N3MECHEHHE
CKOPOCTH XUMHUUYECKOM peakiiy, B T.4. C HO3ULHUI 3KOJIOIMUYECKH 11€JIeCO00Pa3HOro MOBEACHUS B
OBITY W TPYIOBOH JEATEIIFHOCTH B IENIAX COXPAHEHHUS CBOETO 3[0POBbS W OKpYKaIOUICH
IIPUPOJIHOM CpENBI.

Pemenne nmpakTMKO-OpMEHTUPOBAHHBIX 3aJaHU Ha NpuMeHeHue npuHnuna Jle-llarense st
HaXOJKJICHUsl HAlpaBJICHUs] CMEIIEHUS PaBHOBECUS XMMMYECKOW peaklu M aHanu3 (hakTopos,
BJIMSIOIIMX HA CMEHIEHUE XUMUYECKOTO PABHOBECHSI.

Pa3znea 6. PacTBopbl
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Tema 6.1. [lousarue o
pacTBopax.

CamocrosiTesibHas padora

PactBopenue kak ¢puznko-xumudeckuit mpouecc. PactBopsr. CriocoObl MPUTOTOBICHUS
pactBopoB. PactBopumocTs. MaccoBast 10Jis1 pacTBOPEHHOT0 BemiecTBa. CMBICH MOKa3aTes
MPEACIIBHO JOIMYCTUMON KOHIIEHTPAIIUU U €T0 UCIOJIb30BAHUE B OIIEHKE YKOJIOTUUECKOU
6e3omacHocty. [IpaBuiia HKOIOTUYECKH 11eJIeCO00Pa3HOTO MOBEACHUS B OBITY U TPYIOBOU
NEeSITeIbHOCTU B LIEJSIX COXPAHEHUS CBOETO 37J0POBbS H OKPY>KaIOLIEH MPUPOIHON CPEIbL;
OITIACHOCTb BO3HCﬁCTBHH Ha JXUBBIC OPraHU3MbI OIMPCACIICHHBIX BCIICCTB.

Pemenne mnpakTUKO-OpUEHTHPOBAHHBIX PACUETHBIX 3aJlaHUN Ha PACTBOPBI, HCIIOJIb3yEeMbIE B
OBITOBOW W MPOM3BOICTBEHHOM JIEATEIHHOCTH YEJIOBEKa

Tema 6.2. UccnenoBanue
CBOJCTB PacTBOPOB.
DNeKTpOIUTUYECKAs
JUCCOITHAITUS

CamocTrosiTesbHasi padoTa

BHCKTPOJ'II/ITBI u HC3JICKTPOJIUTEL. 3H€KTpOJ'II/ITI/I‘{CCKa${ JAUCCOoIHranus. MexaHu3MbI
3HeKTpOHHTquCKOﬁ JAucconyanuvu ajisd BEIECCTB € pa3JIMYHbIMU TUIIAMHA XHUMHYECKOM CBI3U

I'mppatupoBaHHbIE M HETMAPATUPOBAaHHBIE MOHBI. CTENEHb ANEKTPOJIUTUYECKON TUCCOLUALUH.
CunbHple ¥ cnabble HJIEKTPOIUTB. OCHOBHBIE TIOJOXKEHUS TEOPHUM DJIEKTPOJIUTHUECKOU
muccouuanuu. KucioTel, OCHOBaHMSI M COJM Kak »JJIEKTposUThl. lcnblTaHue pacTBOpOB
JNIEKTPOJINTOB W HEIJIEKTPOJIUTOB HAa MPEAMET AUCCOLUMALMHM. 3aBHUCHMOCTb CTECIICHU
AJIEKTPOJIUTUYECKON AMCCOLIMAIMHM YKCYCHOM KHCJIOTBHI OT pa30aBieHusi pactBopa. [IBmkeHue
OKpALICHHBIX HOHOB B 2JIEKTPUUECKOM II0JIE.

Paznea 7. Xumus B ObITY H

HpO]/I3BOI[CTBeHHOI71 JACATECJIBbHOCTH Y€JI0BCKA

Tema 7.1. Xumus B ObITY U
MPOU3BOACTBEHHOM
JesITeIbHOCTH YeJI0BEeKa.

CamocTrosiTesbHasi padoTa

Hogeimme n0CTMKEHHST XMMHUYECKOM HAyKM M XUMHYECKOW TEXHOJOTHH. Ponp XxumMuu B
00eCIeueHn HSKOJOTHUYECKOM, DSHEPreTHYeCKOM U THUIIEBOM O€30MacHOCTH, pPa3BUTHH
MeaunuHbL. [IpaBuia moucka u aHanu3a XUMUYECKOW HHPOPMAINH U3 PA3TUYHBIX HCTOYHUKOB
(HayuHas ¥ yueOHO-Hay4YHas JUTEpATypa, CPEJCTBA MacCOBOM nHbopMaIuu, cetb MIHTEpHET)

IIpakTH4yeckue 3aHATHSA

[Touck u aHaIM3 KEHCOB O MPUMEHEHUN XUMHYECKHUX BEIIECTB M TEXHOJIOTUN C y4eTOM OyayIei
npodeccCHOHaNbHOM  JIeATENbHOCTH 1O TeMaM: BaKHEHIIHWE CTPOUTENIbHbIE MaTepHallbl,
KOHCTPYKIIMOHHBIE MaTepHalibl, KPAaCKH, CTEKJIO, KEepaMHMKa, MaTepuajbl i JJIEKTPOHUKH,
HaHOMAaTepHallbl, TEKCTUJIbHbBIE BOJIOKHA, UICTOYHUKH SHEPIUU, OPraHUYECKUE U MHUHEPAIbHBIE
yA0OpEeHUs, JICKAPCTBEHHBIC BEIIECTBA, OBITOBAST XHMHSI.

3ammra: [IpencraBieHre pe3ynbTaToOB pelieHus] KeMCcoB B hOpMe MUHH-JIOKJIA/a C Mpe3eHTAIueH

IIpomexyTounas arrecranus B popme 3a4era ¢ oneHKoH (1M PepeHIHPOBAHHOIO 324€eTa) BO 2 ceMecTpe

Bcero

34
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Jl1s XapakTepUCTUKN YPOBHSI OCBOCHHS yUe€OHOro MaTepualla UCIOJIb3YIOTCs CIelyIolue 0003HaueHus:

1. — o3HaKOMUTENbHBIHN (y3HaBaHUE paHEe U3YUECHHBIX 0OBEKTOB, CBOMCTB);

2. — pEenpOIyKTHBHBIN (BBIOJHEHHUE ACITEIHPHOCTH IO 00pa3Ily, HHCTPYKIIMH I TIOJ] PyKOBOJCTBOM);

3. — NPOAYKTUBHBIN (MJIAHUPOBAHUE U CAMOCTOSTEIILHOE BBINOJIHEHHE JAESITEIbHOCTH, PEIIeHUE TPOOJIEMHBIX 3a/1a4).
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3. YCJOBUS PEAJIN3AIIUU YYEBHOM JIUCITUTIIUHBI

3.1. TpeGoBanus K MUHUMAJBLHOMY MATEPUAJILHO-TEXHUYECKOMY 00ecne4yeHHI0
Kabunet rymaHUTapHBIX ¥ COIMATBHBIX TACIUTIIINH
368600, Pecniy6nuka [larecran, r. Jlepoent,yn. Kobskosa, 1.32,
ayn Ne 11 (1 ot.)
VYyebHast MmeOenb (CTOJIBI M CTYJIbsI YICHUUECKHE, MPENoAaBaTEILCKUE CTYJI U CTOJ)
mocka — 1 mr.;
MYJIbTUMEAUHHBIN MPOEKTOp (MepeHOCHO) — 1 mmT.;
IIPOEKIMOHHBIN IKpaH - 1 mrT.;

HOYTOYK C BO3MO>KHOCTBIO OJIKITIIOUEHUS K ceTH «HTepHeT»

Kabunet obmenpodeccnoHanbHbIX AUCIUILITUH

368600, Pecniy6muka [larecraH, r. Jlepoenrt, yn. KoGsikosa, 1.32,

ayn Ne 24 (2 ot.)

VYueOHas MmeOenb (CTOJBI U CTYJIbs YIYCHHYECKHUE, TPETOoaBaTeILCKUE CTYI B CTON);
Hocka — 1 mt.;

MynbTUMeAUHHBIN TPOEKTOP (IEPEHOCHOM) — 1 1mT.;

[IpoexnnonHsIM 3kpad — | mT;

HaIJISIHBIC TTOCOOUS;

HOYT6yK C BOSMOXXHOCTBIO ITOAKIIOYCHUSA K CCTH «I/IHTepHCT».

KaOuHeT mearoruku 1 rcuxojoTuu

368600, Pecniybnuka [larectan, r. Jlepoent,yn. Koosikosa, 1.32,

ayn Ne 29 (2 »t.)

Y4eOHast MeOelb (CTOJBI M CTYJIbS YASHUYECKHUE, IPETI0aBATEIIbCKHIE CTYI U CTOJ)
ocka — 1 mt.;

MYJIbTUMEAUHHBIN MPOEKTOp (MepeHOCHO) — 1 mT.;

IIPOEKLIMOHHBIN IKpaH - 1 mT.;

HOYTOYK C BOBMOKHOCTBIO MOJKIIOUEHUs K cetn « IHTepHeT

3.2. UudopmannonHoe odecneyeHue 00ydeHust

OcHoBHasi JuTEpaTypa:
1. bopucos, A. H., Xumusa: yuebnuk / A. H. bopucos, E. C. Ocrtpornsnos, T. b.
boiinosa, JI. I1. Apgamesa. — Mocksa: KuoPyc, 2024. — 331 c. — ISBN 978-5-406-
11987-7. — URL: https://book.ru/book/950237
2. Kokopesa, B. B., Xumus: yue6Hoe nocobue / B. B. KokopeBa. — Mocksa: KuoPyc,
2023. — 371 c. — ISBN 978-5-406-10075-2. — URL.: https://book.ru/book/947249
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3. Henucona, O. U., Xumus: yueonuk / O. U. [lenucoBa. — Mocksa: KnoPyc, 2023. —
307 c.— ISBN 978-5-406-11978-5. — URL.: https://book.ru/book/950217

I[OHO.TIHI/ITC.TIBHI)IC HCTOYHHUKMU:

1. Caenko, O. E., Xumus (g HeXuMHUYECKHX creuuaibHocTei): yuebnuk / O. E.
Caenko. — Mocksa: KunoPyc, 2023. — 304 c. — ISBN 978-5-406-11295-3. — URL:
https://book.ru/book/948704

2. Ananutnueckas xumus : yde6Hoe mocobume st CIIO / O. b. Kykmna, O. B.
Crnenmosa, E. A. Xopoxopauna, O. b. PynakoB. — Capatos : [Ipodo6pa3zoBanue, 2019.
— 161 c. — ISBN 978-5-4488-0373-4. — TekcT : 3MEKTPOHHBINA // DIEKTPOHHBIN
pecypc mudposoit oopazoarensHOi cpeapl CIIO PROFobOpa3zoBanme : [cait]. — URL:
https://profspo.ru/books/872691 nuuka, H. JI., 3amaun u ynpaxHeHuUs 1m0 0OMICH XHUMHUM:
yueonoe nmocodbue / H. JI. I'nunka, T. E. AnekceeBa, H. b. [lnarynosa, T. E. XpumnyHoga.
— Mocksa: KuoPyc, 2023. — 240 c. — ISBN 978-5-406-11511-4. — URL:
https://book.ru/book/949214

3. Xonapes, /1. B. EI'D. Xumus : cOOpHUK THIIOBBIX BAPUAHTOB JHATHOCTHYECKUX paboT
/' 1. B. XomapeB. — Mocksa : Jlaboparopust 3Hanmii, 2022. — 288 ¢. — ISBN 978-5-
93208-613-1. — TekcT : DHIEKTPOHHBIH // DIEKTPOHHBIM pecypc HPPOBOI
obpazoBarensHoit  cpeast CIIO  PROFo6paszoBanme : [caiit]. —  URL:
https://profspo.ru/books/127694

4. Maxkapoga, O. B. Heopranuueckas xumus : yuebnoe mocodue / O. B. MakapoBa. —
CapatoB : Ait Ilu Dp Menua, 2010. — 99 c. — ISBN 2227-8397. — Teker :
AIIEKTPOHHBIN // DJeKTpoHHBIH pecypc udpoBoi oOpasoBarenbHoi cpeasl CIIO
PROFo6pasosanue : [caiit]. — URL: https://profspo.ru/books/730

HNuTepHeT-pecypcebl:

1.  DnexTpoHHBIN pecypc nudposoit o0OpazoBarenbHON Cpenbl CIIO
«PROFobpazoBanuey// www.profspo.ru /.

2.  DnektponHas 6ubaroTeunas cuctema BOOK.ru / www.book.ru /.

3. Cucrema aucraHunoHHOTro ooyueHus Www.LMS Moodle.ru /.

4.  AJIXMUMMUK: caiit JL.FO. Anuk6epoBoii [Dnektponnsiii pecypc]/ URL: www.alhimik.ru
5. Tazera "Xumusa" u cailt ang yuurens "S uay Ha ypok XuMmuH"[DIEKTpOHHBIN

pecypc]/URL: http://him.1september.ru

6.

Enunoe okHO Jgoctynma K oOpa3oBaTelbHBIM pecypcaM  [DNeKTpOHHBIN

pecypc]/URL:http://window.edu.ru/

7.

Enunas kosmtekiust 1M@pPOBBIX 00pa3oBaTENbHBIX PECYpCcOB  [DIEKTPOHHBIN

pecypc]/URL.: http://school-collection.edu.ru/

8.

Kypuan «Xumus u xumuku» [Dnekrponnsiii pecypc]/URL: http://chemistry-

chemists.com/index.html

9.

3aHuMaTenbHas XMUMHUS: BCe O MeTauiax [DnektponHsii pecypc]/ URL: http:/all-

met.narod.ru

10.

Manyiinos, A. B., PomumonoB, B. W. OcHoBel xumuu. HWHTEepHET-yueOHUK.

[DnexTponnsiii pecypc]/ URL: http://www.hemi.nsu.ru/

11.

Hayuno-nonynsipusiii kanan SIMPLE-SCIENCE. 3aHumarenbHble XUMHUYECKUE

OTBITHl U UHTEPECHBIE  JKCIEPUMEHThl MO0  XUMUM  [DIEKTPOHHBIM  pecypc]/
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http://all-met.narod.ru/
http://www.hemi.nsu.ru/

URL :http://simplescience.ru/video/about:chemistry/
12.  OwnnaiiH-cipaBOYHMK XMMHYeCKHX 3iieMeHTOB WebElements [DnexkTpoHHBIH
pecypc]/URL.: http://webelements.narod.ru
13. Opranuueckass XMMHUs: JIEKTPOHHBIA yUE€OHUK JUIs CpeiHell IKObI [DIeKTpOHHBIN
pecypc]/ URL: http://www.chemistry.ssu.samara.ru

14.  OTkpsITHII KOJUIEHK: XUMUS [ DnekTpoHHBIHN pecype]/ URL: www.chemistry.ru

15. Tlomynspras OuOIMOTEKa XUMHUYECKHX OJEMEHTOB [DJIEKTpOHHBIM pecypc]/
URL:http://n-t.ru/ri/ps/
16. Tlopran ecrecTBeHHBIX HayK [DaekTpoHHbIH pecypc]/ URL:http://e-science.ru/

17. Caiir Alhimikov.net: mone3nas uHbpopManus Mo XUMHH [DJIEKTPOHHBIH pecypc]/
URL:http://www.alhimikov.net/

18. ®depepanmpHBIi  HeHTp  HWHGOPMAIIMOHHO-00PA30BATEIBHBIX  PECYpPCOB
[Dnexrponnsiipecypc]/URL: http://fcior.edu.ru/

19. Xumus ans BceX: WUTIOCTPUPOBAHHBIE MaTepHajbl MO OOIIel, OpraHndeckoi u
Heopranudeckor xumuu [Dnextponnsiit pecypc]/ URL:http://school-sector.relarn.ru/nsm/

20. Xwmus u xu3Hb - XX Bek: HaydHO-TIOMYJISIPHBIN KypHaN [DIEeKTpOHHBII
pecypc]/URL:http://www.hij.ru/

21. Xwumudeckuid cepsep HimHelp.ru: y4eOHbIe u CIpaBOYHBIC
marepuaisl| dnekrpornsiipecypc]/ URL: http://www.himhelp.ru/

22. Xumwusl. OO6pa3zoBaTenbHBIHI cait JUISL
ITKOJTbHUKOB [DnexTpoHHbII pecypc]/URL:

http://hemi.wallst.ru/index.htm

23. IxonwsHas xumus [DaekTponHsiit pecypc]/ URL:http://schoolchemistry.by.ru

24. DnektpoHHas OMOIMOTEKa Yy4eOHBIX MAaTEpPHAIOB IO XMMHUHU Ha HOpTaje

ChemNet [Dnexrponnsrii pecypc]/ URL: http://www.chem.msu.su/rus/elibrary/

25. DmemeHTHI XU3HH: calT yuntens xumurd M.B. CostoBbeBO# [DneKTpoHHBIH pecypc]/

URL.: http://school2.kubannet.ru/INdEX5.htm

26. Omummmana «llokopu BopoOweBbl TOpBD»  [Dnektponnbiii  pecypc]/ URL:

WwWw.pvg.mkK.ru

27. OOpa3oBaTelbHBIA CAUT IS IIKOJIBHUKOB «XHUMUs» [DnekTponHslid pecype]/ URL:
www.hemi.wallst.ru

28. OOpasoBarenbHBIN cair TUTST [IKOJIEHUKOB [DneKTpOHHBIH
pecypc]/URL:www.alhimikov.net

Cl'[paBO‘lHO-l'lpaBOBl)Ie CHUCTEMBbI

Koncynprant [lmroc
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4. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHHS YYEEHON

JUCHUIINHBI

KoHTpoJib 1 oneHKa pe3yJbTaTOB OCBOSHUS YUEOHOW NUCIUIUIMHBI OCYIIECTBIISIETCS

npenoaaBaTeyicM B HPOHECCEC MNPOBCACHUSA IMPAKTHYCCKUX 3aHATUN U na6opaToprlx pa60T,
TECTUPOBAHHA, a TaAKXC BBIIIOJIHCHHUA O6y‘IaIOH_[I/IMI/IC$I YCTHBIX KW IIMCBMCHHBIX OITPOCOB,

TCCTOBBIX BaﬂaHHﬁ, CaMOCTOSTEILHOMN pa6OTLI.

OcBoeHue cojepkaHus y4eOHON JUCITUTUTMHBI « X UMHUSD,
obecreunBaeT JOCTH)KCHHUE CTYICHTaAMH CIICTYIONTUX Pe3yJbTaToB:

DopMBbI U METOABI
KOHTPOJISI ¥ OLIEeHKH
pe3yJabTaToB
o0yueHust

Juunocmnuix:

- YYBCTBO TOPJOCTH W YB2)KCHUS K WCTOPHH W JIOCTHIKCHHUSIM OTECUCCTBCHHOM
XMMHYECKON HayKH; XUMUYECKH TPAMOTHOE TOBEJCHHE B MPO(ECCHOHATBHON
JCITENBHOCTA W B OBITY NpH OOpalNIecHUH C XHMUYECKUMH BEIICCTBAMHU,
MaTepHajaMy 1 MPOLeCCaMH;

- TOTOBHOCTh K MPOJOJDKCHUIO 00pa30BaHUS W TIOBBINICHUS KBaTH(UKAIMKA B
n30paHHOM MPO(ECCHOHANTBHON JIEATEIILHOCTH U 0ObEKTUBHOE OCO3HAHUE POJU
XMUMHUYECKUX KOMIIETCHIIUI B 3TOM;

- YMCHHE HCIONB30BaTh JOCTHXKCHHUSI COBPEMCHHON XHMHUYECKOW HAyKH W
XMUMHUYECKUX TEXHOJOTHH JJISi MOBBIIMICHUSI COOCTBEHHOTO WHTEILICKTYaIbHOTO
pPa3BUTHS B BEIOpaHHOU MPOQECCHOHATLHON IEATeILHOCTH;

TEKYILUI KOHTPOJIb,
YCTHBIN OITPOC
KOHTPOJIbHbBIE pabOThI
OIICHKA BBITTOJTHEHHSI
71a00paTOPHBIX U
MPAKTHYECKHUX paboT

Memanpeomemnpix:

- HCIIOJIb30BAaHHME pA3NIMYHBIX BHUJIOB TO3HABATEIBHOW JCATEIBHOCTH |
OCHOBHBIX HWHTCIIJICKTYaJIbHBIX onepaum‘/i (HOCTaHOBKI/I 3agadu,
(bopMynHpOBaHHUS THIIOTE3, aHaIM3a W CHUHTE3a, CpPaBHEHUs, 00O0OIICHUS,
CUCTCMATHU3allu, BbIABJICHHA [IPUYIUHHO-CICACTBCHHBIX CBHSeﬁ, IIOHUCKa
aHaJIOTOB, (hOPMYJIMPOBAHUS BHIBOJIOB) IUISl PEIICHUS IMOCTABJIICHHOW 3aJlauH,
NPUMEHCHHE OCHOBHBIX METOZOB TIO3HAaHUsS (HAONIOACHHS, HAayYHOTO
9KCIIEPUMEHTA) Ul M3YyUCHHUS Pa3JIMUHBIX CTOPOH XUMHYECKUX OOBEKTOB U
NpPOIIECCOB, C KOTOPHIMH BO3HHKAE€T HEOOXOJMMOCTh CTAKUBaThCS B
npodeccuoHabHOHU chepe;

- HCIIOJIB30BAHUEC PAa3/IMYHBIX HMCTOYHUKOB [JIAI TOJYUCHHUA XUMHYECKON
I/IH(bOpMaHI/II/I, YMCHHE OLCHUTH €€ NJOCTOBCPHOCTL MJIA JOCTHIKCHUA XOPOLIINX
pe3ynbTaToB B MpodeccroHanbHOM chepe;

YCTHBIH OIpoc,
ICbMEHHBIE
KOHTPOJIbHbIE
paboThl,0IICHKA
BBINOJIHEHUS
71a00paTOPHBIX U
NPaKTUYECKUX padoT,
OLIEHKA TEKYLIETo U
UTOTOBOT'O KOHTPOJIS

Ilpeomemmnvix:

- c(hopMHPOBAHHOCTH TMPEACTABICHUA O MECT€ XHMHH B COBPEMEHHOM
HAyYHOW KapTHHE MHpA; IOHMMAaHUE PO XUMHA B (HOPMHUPOBAHUU
Kpyrozopa u (YHKUMOHAIBHOW TPaMOTHOCTH YeJOBEKa [y peIICHUS
MIPaKTUYECKUX 3aa4;

- BJIQJEHUE OCHOBOINOJIATalOIIMMU XUMUYECKUMU MOHATHUAMH, TEOPHUIMH,
3aKOHAMU U 3aKOHOMEPHOCTSMHM; YBEPEHHOE IIOJb30BAHHE XUMUYECKOM
TEPMUHOJIOTHENW U CUMBOJIUKON;

- BJIAJICHUE OCHOBHBIMH METOJAMHU HAy4YHOIO MO3HAHUS, MCIOIb3yEMBbIMU B
XUMUU: HaOJNIOJICHUEM, ONHCAaHUEM, M3MEPEHUEM, SKCIICPUMEHTOM; yMEHHE
00pabaThiBaTh, OOBSACHITH pPE3yNbTaThl MPOBEICHHBIX OIBITOB M JeNaTh
BBIBO/JIBI, TOTOBHOCTh W CIIOCOOHOCTH NPUMEHSTh METOIBl MO3HAHUS IPU
pELICHNH NPAKTUYECKUX 3a1aY;

- c(hopMHpPOBaHHOCTh yYMEHHS J1aBaTh KOJUYECTBEHHBIC
MIPOU3BOANTH PACUYETHI [0 XUMHUIECKUM (hOpMYJIaM U ypaBHEHHSIM;
- BIAJGHUE TIpaBWIAMH TEXHUKH O€30MacHOCTH NpPU HCIOJIB30BAHUH
XUMUYECKUX BEILIECTB;

- ¢(hopMHPOBAHHOCTH COOCTBEHHOMW MO3UIMH 10 OTHOIICHUIO K XMMHUYECKOU
nH(GOpMAINH, TTOTydaeMON M3 Pa3HBIX HCTOYHHUKOB.

OLCHKHU U

YCTHBIH OIIpoC,
KOHTPOJIbHbIE
NUCbMEHHBIE pabOTHI
OLIEHKA BBIITOJIHEHHUSI
IPAKTUYECKHUX padoT
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