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HosicHuTeIbHAS 3amMHCKAa

Pabowas mporpamMma 1O XUMUM pa3pabOoTaHa B COOTBETCTBUM C TpeOOBaHHUSIMU
(benepaabHOro rocyIapCcTBEHHOTO 00pa30BaTEeNFHOTO CTaHIapTa CpeAHEero olmiero 0opa3oBaHus
K CTPYKTYpE OCHOBHOM 00pa3oBaTeIbHON MPOTrpaMMBbl, OTIPEACISIET LN, 3aa4H, ITIAHUPYeMbIe
pe3yIbTaThl, COACPKAHHE M OPraHU3alHI0 00pa30BATENBFHOTO MpoIlecca HA YPOBHE CPEIHETO
o0miero oOpazoBaHusl.

Pabovas mporpamma packpbIBaeT cojepkaHue oOydeHus xumuu ydammxcs 10—11 kmaccos
oOmieo0OpazoBarenpHBIX opranu3anuii. [IporpamMmma cocraBiena Ha ocHOBE DyHIaMEHTAIEHOTO
a1pa cojepxkaHus o0uero oOpa3oBaHHs, TpeOOBAaHUN K pe3ylbTaTaM OCBOECHHS OCHOBHOM
00pa3oBaTeNbHON MPOTPaMMBbl OCHOBHOTO OOIIEro O0Opa3oBaHUs, MPEJACTaBICHHBIX B
denepanbHOM  TOCYJApCTBEHHOM  O0Opa30BaTEIbHOM  CTaHAapTe o0mero oOpa3oBaHws,
MPOrPaMMBI  Pa3BUTHs  YHHBEPCAIBHBIX  YU4EOHBIX  JICHCTBUH, MpOTpaMMBI  JTYXOBHO-
HPAaBCTBEHHOTO Pa3BUTHS W BOCIHMTAHHS JIMYHOCTH. Pabouas mporpamMMa Takke peaaus3yer
reHepalibHbIe IIeId  00Iero oOpa3oBaHUs, ABTOPCKHME WJIEM Pa3BUBAIONIIETO OOYyYEHHS,
Pe3yIbTAThl MEKITPEIMETHOW HHTETPAITUH.

[Iporpamma maHHOTO Kypca XHMHH IOCTPOEHA HAa OCHOBE KOHIIEHTPUYECKOTO ITOAXO[a.
OCOOEHHOCTD €€ COCTOUT B TOM, YTOOBI COXPAaHUTh BHICOKHI TEOPETUIECKUN YPOBEHB U C/IENATh
o0y4eHHe MaKCUMAJIbHO Pa3BHBAIONINM. DTO JOCTHTACTCS ITyTEM BBIWICHEHUS YKPYITHEHHOU
IMTAKTHYECKON €IMHMIIBI, B POJIM KOTOPOW BBICTYMAET OCHOBOTIOJATAOIIEE MOHITHE
«XAMHYECKHIA DIIEMEHT» W (OPMBI €ro CymecTBOBaHUs (CBOOOIHBIE aTOMBI, TPOCTHIE U
CIIO)KHBIC BEIECTBA), CIICJOBAHUS CTPOTOW JIOTHKE MPHHIIUIIOB Pa3BUBAIONIETO OOYYEHUS,
MOJIOKEHHBIX B OCHOBY KOHCTPYHPOBAHHUS MpPOrpaMMBbI, M OCBOOOXIECHUS €€ OT H30bITKa
KOHKpPETHOTO MaTepHarna.

Benymumu uaesmu npeiaraeMoro Kypca siBIstoTCs:

* MaTepHaJibHOE €IUHCTBO BEUIECTB MPUPObI, UX TeHETHYECKasl CBS3b;

* MPUYMHHO-CIIEJICTBEHHbIE CBS3H MEXIY COCTaBOM, CTPOCHHEM, CBOWCTBAMHU U NMPUMEHEHHEM
BEIECTB;

* I03HaBA€MOCTh BEIIECTB U 3aKOHOMEPHOCTEN MPOTEKAHUS XUMHUYECKUX PEaKIUii;

* 00BACHAWOIIAS M MPOTHOZHUPYIOLIAS POJIb TEOPETHUECKUX 3HAHUU s (PAKTOJIOTHYECKOrO
MaTtepuaga XuMUU 3JIEMEHTOB;

* KOHKpPETHO€ XHMHUYECKOE COEIMHEHHUE IMPEACTaBIseT COOO0N 3BEHO B HEMPEPHIBHOM Ienu
MPEeBPAILIEHUI BEIIECTB, OHO YYacTBYeT B KPYrOBOPOTE€ XHUMHYECKHX DJIEMEHTOB U B
XUMHYECKOH IBOJIIOLINH;

* 3aKOHBI MPUPOJBl OOBEKTUBHBI U MMO3HABAEMbI, 3HAHME 3aKOHOB XHMHUU AT BO3MOXKHOCTb
yIpaBATh MPEBPALIEHUSIMU BEUIECTB, HAXOJUTh SKOJOTMYEeCKH Oe30macHble CIOCOOBI
MIPOM3BOJICTBA BEIIECTB U MATEPUAIIOB M OXpPaHbl OKpYXKAIOLIEH cpeabl OT XUMHUYECKOTO
3arpsi3HEHUs;

* HayKa M NPAKTHKAa B3aUMOCBS3aHbI; TPEOOBaHUS MPAKTUKH — JABIKYILIAas CHJIA Pa3BUTHA
HaYKH, YCIIEXH NMPAKTUKU 0OYCIOBIECHBI JOCTHKECHUSIMU HAYKH;
* pa3BUTHE XUMHUYECKOM HAyKH W XUMH3alMs HaApOJHOTO XO34HCTBa CIy)KaT HHTepecam
yejoBeka M oOmecrBa B IEJIOM, HUMEIOT TYMAaHUCTHUYECKUH XapakTep M IpHU3BaHbI
CIOCOOCTBOBATH PEIICHUIO TJIO0AIBHBIX MPOOJIEM COBPEMEHHOCTH.

3HaYUTEIbHOE MECTO B COJIEP’KAHUM Kypca OTBOJUTCS XUMHUECKOMY dKCepuMeHTy. OH
OTKpBIBAET BO3MOXKHOCTb (POPMUPOBATH Yy Y4YalIUXCS CIEUUAIbHBIE IPEIMETHbIE YMEHUs
paboTaTh ¢ BELIECTBAMH, BBIMOJHATh IPOCTHIE XWMUYECKHE ONBITHI, YYUT HIKOJbHUKOB
0€30MacHOMY M 3KOJIOTMYECKH TI'paMOTHOMY OOpAallleHHIO0 ¢ BellecTBaMH B OBITY M Ha
npou3BojcTBe. [IpakTHueckue paboOThl CrPyNIUPOBAaHBl B OMOKH - XMMHUYECKHE MPAKTHKYMBI,
KOTOpBIE CIIy)aT HE TOJIbKO CPEICTBOM 3aKpEIJIeHUs YMEHHUH M HaBBIKOB, HO TaKXke H
CPEeACTBOM KOHTPOJIS 32 KAa4eCTBOM UX CPOPMUPOBAHHOCTH.

[Iporpamma, npeaHazHadeHHas Ha 34, 1 4 B Heelio.
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OcHoBHasi ujest MPOrpaMMbl — BCECTOPOHHEE Pa3BUTHE JIMYHOCTU 00yYarolIerocsi, OBJIaJcHNUE
HEOOXOMMBIMH ~ YUCHHSIMH, pPa3BUTHE IIO3HABATEIBHBIX W TBOPUYECKUX CIOCOOHOCTEH,
BOCIIUTAHHUE YEPTH JIMYHOCTH, LICHHBIX JUIsI KaXKJ0TO MHAUBUIYyMa U OOIIECTBA B LIEJIOM.
Benymmmu uaesiMmu Kypca XHMHHU B CpeHell 1IKoJIe IBJASIOTC:

* MatepuanbHO€ €IMHCTBO BEILIECTB MIPUPO/IbI, UX TEHETUYECKAs CBSI3b;

* 3HaHUE 3aKOHOB XMMHUHU J1aCT BO3MOXKHOCTH YIIPABISATh XUMUYECKUMH TIPEBPALLICHUSIMH,
HAXOJIUTh SKOJIOTUYECKH OE30IacHbIe CIIOCOOBI MPOM3BOJICTBA U OXPAaHBI OKPY)KAIOILIEH CPEIbI;

* TpeboBaHMs IPAKTHKY — JBWKYIIAS CHJIA PA3BUTHUS HAYKH, YCIIEXH MTPAKTHUKU 00YCIIOBIICHBI
JTOCTH)KCHUSIMU HAYKH;

* Pa3BuTHe XMMMUYECKOM HAyKM CIy)KaT MHTepecaM 4ejoBeka M O0IIecTBa, HMEIOT
T'YMaHUCTHYECKUHM XapakTep U MPHU3BaHbl CIIOCOOCTBOBATh PEIICHUIO TI00AIBbHBIX HpoOiieM
COBPEMEHHOCTH.

AKTYaJIbHOCTh

B Hacrosimee BpeMss K uMciay HaumOojee akTyaJbHBIX BOIPOCOB XHMHUYECKOTO OOpa3oBaHMs
OTHOCATCS WJEM TyMaHHW3aluu, 3/J0pOBbecOEpex eHHsl, KOMIETEHTHOCTHOIO IOJXO0Ja,
aKTUBU3AIMKM TI03HABATENbHOW JI€ATEIbHOCTH, KOTOpBIE TMPEANOIaraloT He TOJIBKO Y4eT
MHIUBUAYAIbHO-TUYHOCTHON TMPUPOJBl yYallerocs, €ro NoTpeOHOCTe W HMHTEpPECcCOoB, HO HU
OTPEENAI0T HEOOXOJAUMOCTh CO3/1aHHsS B OOYYEHHM YCIOBHMM ISl €r0 CaMOONIpPENENICHUsS U
camopeanu3anuu Kak JuyHocTd. K udnciay Hambojiee akTyaidbHBIX BOIPOCOB 00pa3oBaHUS IO
xumuH B 10-X Ki1accax sBIISIOTCS:

* CoxpaHeHHeE 1IeJIOCTHOTO M CHUCTEMHOTO Kypca XMMHUHU, KOTOPBINA (popMupoBaiics Ha
MPOTsHKEHUH 8-9KaccoB

* OcB0o0OXKIeHHE Kypca OT U3JIHIIHE TEOPETU3UPOBAHHOTO U CI0KHOTO MaTepuara.

* BrirodeHue B Kypc Marepualia, CBSI3aHHOTO C IOBCETHEBHOM >KM3HBIO YENOBEKa, a TaKKe C
Oymymiei mpodecCuOHATBEHOM ACSITEIIPHOCTBIO BBIMTYCKHUKOB CPEAHEH IITKOJIHI.

* COOTBETCTBHUE CTAHIAPTY XMMUYECKOTO 00pa30BaHuUs CPEHEH MIKOJIBI HAa 0a30BOM YPOBHE.
esn y4eOHOro npeaMera Ha cTapuieil CTyneHu 00y4eHus

-0CBO€HUE 3HAHMI O XMMHUYECKON COCTaBJISIONICH €CTECTBEHHOHAyYHOH KapTUHBI MHpA,
BAKHEHIINX XUMUYECKUX MOHITUSX, 3aKOHAX U TEOPHSIX;

- OBJIaJleHHe YMEHHSIMH IPUMEHSTH IOJIyd€HHbIE 3HAHUS Ui OOBSCHEHHUS Pa3HOOOPa3HBIX
XUMHYECKUX SIBJICHUM U CBOWCTB BELIECTB, OLICHKH POJIM XUMHUU B Pa3BUTHH COBPEMEHHBIX
TEXHOJIOTUH U MOJIyYeHHEe HOBBIX MaTEPHUAJIOB;

- pa3BUTHeE NIO3HABATEJIbHBIX HHTEPECOB U UHTEIUIEKTYaIbHBIX CLIOCOOHOCTEH B mpoliecce
CaMOCTOSITEJIBHOTO TIPUOOpPETEHUS] XWMHUYECKUX 3HAHUM C HCIOJIb30BAaHUEM Pa3IHMYHBIX
HMCTOYHUKOB MH(OPMALIUU, B TOM YUCII€ KOMITBIOTEPHBIX;

-BOCNUTAHME YOKICHHOCTH B MO3UTUBHOM POJIM XMMHUH B KU3HU COBPEMEHHOTO 00I1IeCTBa,
HEO0OXOIMMOCTH XUMUYECKH IPAMOTHOTO OTHOIIEHUSI K CBOEMY 37I0POBBIO U OKpY)KaroIen
cpene;

-NpUMeHeHUe TIOJYYCHHBIX 3HAaHUW M yMEHUH JUisi Oe30MacHOTrO HCIOJIb30BAHMS BEIIECTB U
MaTepHuaIoB B OBITY, CETLCKOM XO3SHUCTBE U Ha MPOU3BOJICTBE, PEIICHUS MPAKTUYECKHUX 33134 B
MOBCETHEBHOW JKWU3HU, NPEAYNPEKICHUS SIBICHUM, HAHOCSAIIMX BpEI 3J0POBBIO UYEIOBEKA U
OKpYKaroLlen cpese.

I'nmaBHas weab oOpazoBarenbHON 00MacTH «XHUMHS» OIpeaeieHa UCXOAs W3 Ienel o0Iero
obpa3zoBanus, chopMynupoBaHHbIX B KOHIIEMIIMK MOJEPHU3AIIUN POCCUICKOTO 00pa30BaHus Ha
nepuoq 10 2020 roga. OHU yYUTHIBAIOT HEOOXOAWMOCTh BCECTOPOHHErO Pa3BUTHUS JTUYHOCTH
oOydaromerocs, OCBOCHHUs 3HAHWW, OBNAJCHHUS HEOOXOJUMBIMH YYCHHUSIMH, Pa3BUTUA
MMO3HABATEJbHBIX UHTEPECOB, BOCIIUTAHUE YEPTU JIMUHOCTH, LIEHHBIX JUISI KaKJIOTO YeloBEKa U
00IIeCTBa B LIETIOM.

B cooTBeTrcTBUM C O3THUM, HeJBI MPOXOXKJIEHUS HACTOSILIErO0 Kypca SBISIETCS pa3BUTHE
MBICIIUTENBHBIX U TBOPYECKUX CIIOCOOHOCTEH HIKOJBbHUKA Yepe3 (GpopMupoBaHue
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MHPOBO33pEHYECKOT0 B3IJIs1/1a HA ECTECTBEHHOHAYUYHYIO [IPUPOY MUpA.
3agaum o0yvyeHus:

* @opMHUPOBATh Y YYALIUXCS 3HAHUN OCHOB HAYKH — BaKHEHIINX (DaKTOB, MOHATHIA, 3aKOHOB U
TEOpUH, XMMHUUYECKOTO SI3bIKA, JOCTYMHBIX OOOOIIEHMI MHPOBO33PEHUYECKOTO Xapakrepa H
MOHATHI 00 OCHOBHBIX MIPUHIIMIIAX XUMUYECKOTO [IPOU3BOJICTBA;

* Pa3BuTh yMeHMs HAOIIOAATh U OOBSICHITh XUMUYECKUE SIBICHUS, IPOUCXOIAIINE B IPUPOJIE, B
nabopaTopru, Ha IPOU3BOJICTBE U B IIOBCETHEBHON KHU3HH,

* dopmupoBaTh YMEHHs pab0OTaTh C BELIECTBAMHU, BBINOIHATH HECIOXKHbIE XUMUYECKUE OIBITHI,
cOOIIOIaTh TpaBUiIa TEXHUKH O€30MaCHOCTH, TPaMOTHO NPUMEHSTh XUMUYECKHE 3HAHUS B
0OIIIEHUU C TIPUPOJION U B TIOBCETHEBHOM JKU3HU;

* PackpbITh poJib XMMHUH B PELLIEHUH II100abHBIX IPOOJIEM YeI0BeYeCTBa: PALlMOHAIBHOM
MIPUPO/I0IIO0JIL30BAHUU.

OO0mas xapakTepucTUKa y4eOHOr 0 nmpeamera.

Kypc xumum Ha crTyneHu cpenHero (moJiHOTO) oOmiero oOpa3oBaHMs HallpaBjieH Ha
U3Y4YeHHE COCTaBa M CTPOCHMSI BEIIECTB, 3aBUCUMOCTH MX CBOMCTB OT CTpOEHHS,
KOHCTPYHpPOBAaHHE BEIIECTB C 3a/JlaHHBIMM CBOWCTBAMH, HCCIEAOBAHNE 3aKOHOMEPHOCTEH
XMMHMUYECKUX TNpPEBpalleHUl M MyTed ynpaBlieHWs HMU B LENAX T[OJYy4EHHUs BEIEecTB,
MatepuanoB, sHepruu. Kypc cTpykrypupoBaH mno Onokam: MeTonpl MO3HAHUS B XHMHH,
Teopernueckue ocHoBel xumuu; Heopranmueckas xumus; OpraHudeckas XUMHs; XUMUS U
xu3Hb.  ConepkaHue  3TUX y4eOHBIX 0J10K0B B ABTOPCKUX porpaMmax
MOXKET CTPYKTYPHUPOBATHCS [0 TEMaM U JIETAIM3UPOBATHCS C YYETOM aBTOPCKUX KOHIEMLUN, HO
JOJKHO OBbITh HAmpaBie€HO Ha JOCTIKEHUE LeNeld XUMHUYECKOro oOpa3oBaHMs B CTapuiel
HIKOJIE.

OcHOBHBIE TEXHOJIOTHH:

TpanuuMoHHBIE KIIACCHO-YPOYHBIE TEXHOJIOTUN

Texnosorust UrpoBOro 0Oy4eHUs: POJEBBIX, AEIOBBIX U APYTUX BUJIOB 00YYAIOIIUX UTD
[IpoekTHO-UCCIEN0BATENBCKASI TEXHOJIOTUS

UKT

[IpobGaemHoe oOydeHue

Texnonorust ypoBHeBoi quddepeHnanuy 1 pa3HOypOBHEBOTO U HHTEIPUPOBAHHOTO 00Yy4eHUs
OOyueHue B COTpyAHHYECTBE (KOMaHHAs, TPyNIoBas padboTa)

Texnonorust UHAMBUAYATBHBIX MAPHIPYTOB OOyUYEHUS.

IInanupyemble pe3yabTaThl 0CBOEHHUS Y4eOHOI0 MpeIMeTa

JIuuHOCTHBIE Pe3yJbTaThl BKIIOYAIOT TOTOBHOCTh M CIIOCOOHOCTh OOYYaromuxcs K
CaMOPa3BUTHIO U JIMYHOCTHOMY CaMOOTIPENENICHHIO, C(HOPMHUPOBAHHOCTh HX MOTHBAIUU K
OoOy4eHHIO U IIeJICHANPABICHHOW TO3HABATEIFHON JIESATEIBHOCTH, CHCTEMbI 3HAYMMBIX
COLIMATIBHBIX ¥ MEXJINYHOCTHBIX OTHOIICHUH, IEHHOCTHO-CMBICJIOBBIX YCTAaHOBOK, OTPasKaIOIINX
JUYHOCTHBIE W TPAXIAHCKUE MO3MLIUH B JIEATCIBHOCTH, IPABOCO3HAHUE, AKOJOTUYECKYIO
KyJIbTYpYy, CIHOCOOHOCTh CTaBUTh LEIM W CTPOUTHh J>KU3HEHHBIC IUIAHBI, CIIOCOOHOCTH K
OCO3HAHHUIO POCCUHUCKON Ipa)kTaHCKOW MACHTUYHOCTH B MOJHUKYIBTYPHOM COLIMYME.

JIM4HOCTHBIE Pe3yabTaThl OCBOCHHUSI OCHOBHOW 00pa3oBaTebHON MPOTPaMMBbI JTOJDKHBI
OTpa)kaTh:

CcOPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAyKH M OOIIECTBEHHOW IPAaKTUKH, OCHOBAHHOTO Ha JHAaJOre KyJIbTyp, a TaKxkKe
pa3nuuHBIX (HOpM OOIIECTBEHHOTO CO3HAHMWS, OCO3HAHHE CBOETO MECTa B MOJHKYIBTYPHOM
MUpe;

cOPMUPOBAHHOCTh OCHOB CaMOpPa3BUTHsS M CAMOBOCHHTAaHHS B COOTBETCTBHUHU
C 0OIIEeYeTOBEUYECKMMH IIEHHOCTSMU M HJeajJaMd TPaXIAHCKOTO OOINECTBa; TOTOBHOCTh H
CIIOCOOHOCTB K CAMOCTOSITEIBHOM, TBOPUECKON U OTBETCTBEHHOH AEATEIHLHOCTH;
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HaBBIKA COTPYIHUYECTBA CO CBEPCTHUKAMU, ACTbMU MIIQIIETO BO3pPACTa, B3POCIBIMU B
o0Opa3oBaTesbHON, OOIIECTBEHHO MOJIE3HOH, Y4eOHO-NUCCIIEA0BATEILCKOM, MPOSKTHONH U APYrHX
BHJIaX JICATEIHHOCTH;

FOTOBHOCTh M CIHOCOOHOCTH K OOpa3oBaHHIO, B TOM YHCIE CaM0OOpa30BaHUIO,
Ha TPOTSHKCHUH BCEH JKM3HH; CO3HATEIHHOE OTHOIICHHE K HEMPEPHIBHOMY 00pa30BaHUIO KaK
YCIIOBHUIO YCIICITHOW MPOPECCHOHATBHON 1 00IIECTBEHHON ACITETLHOCTH;

MPUHATHE U PpeATU3alMI0 IIEHHOCTEH 370pOBOTO U 0€30MacHOro o00pasza KHU3HH,
MOTPeOHOCTH B (PU3NYECKOM CaMOCOBEPIICHCTBOBAHHUH, 3aHATHSIX CIIOPTUBHO-03/I0POBHTEILHOM
NCSTEIILHOCThIO, HEMPUSTHE BPEIHBIX IPUBBIYCK: KYPEHHUs, VYIOTPEOJICHHUS  AaJKOTOJIS,
HapPKOTHKOB;

OCO3HAHHBIN BBIOOpP Oymyiel mpodecCuu M BO3MOKHOCTEH pean3aiiii COOCTBEHHBIX
KU3HEHHBIX ITUTAHOB; OTHOIICHHE K TNPOPECCHOHATBHON JCSITEILHOCTH KaK BO3MOXKHOCTH
y4acTUss B PCIICHWW JIMYHBIX, OOIIECTBEHHBIX, T'OCYJIAPCTBEHHBIX, OOIICHAIMOHAIBLHBIX
npooseM;

C(OPMHUPOBAHHOCTh IKOJIOTUYECKOTO MBINUICHUS, TOHWMAHUS BJIMSHUS COIHAIBHO-
SKOHOMHYECKHX IPOIIECCOB HAa COCTOSIHME MPHUPOTHOW M CONMAIBHON Cpeibl; MPUOOpPETCHHE
OTIBITa 3KOJIOTO-HAIIPABJICHHOH JIeATEITIBHOCTH.

MeTtanpeaMeTHbIe pe3yJIbTAThI BKIIFOYAIOT OCBOCHHBIC 00yJarOIUMUCS
MEXIpPEIMETHBIC TOHATHS W  YHUBEPCAIbHBIC  y4eOHBIE  JCHCTBUS  (pEryJISTHBHBIC,
MO3HABaTEeIbHBIE, KOMMYHUKATUBHBIC), CIIOCOOHOCTh WX HCIIOJB30BAHHS B MO3HABATEIILHON M
COIMAIILHOW TPAKTHKE, CAMOCTOSITEIIBHOCTh B IUTAHHPOBAHWHM W OCYIISCTBJICHUU Y4YeOHOMH
NEeSTeNTbHOCTH U OpraHu3ali yueOHOro COTpyAHHUYECTBA C IEJaroraMu M CBEPCTHUKAMH,
CHOCOOHOCTh K TOCTPOCHHIO HWHAMBHUAYaIbHOM 00pa3oBaTeNbHON TpPAaeKTOpUH, BIaJCHUE
HaBBIKAMHU y4eOHO-UCCIIEI0OBATEILCKON, MPOCKTHOW U COIMAIBHON JESTEIHHOCTH.

MeTanpeaMeTHbie pe3yJbTaThl OCBOCHHS OCHOBHOW 00pa3oBaTEeNbHOW MPOTpaMMBbI
JOJIKHBI OTPaXKaTh:

1) yMeHHE CaMOCTOSITEJIBHO OMNPEACHATh IeIH JACATCIBbHOCTH M COCTaBJIATH IUIAHBI
NesITeNIbHOCTH; CaMOCTOSITEJILHO OCYILIECTBIISITH, KOHTPOJIMPOBATh u
KOPPEKTUPOBaTh JAEATEIbHOCTh; HCIOJb30BaTh BCE BO3MOXKHBIE PECYPChl JUISl JOCTHIKCHHS
MIOCTABJICHHBIX IEJIeH U peallu3allui IJIaHOB JESTeIbHOCTH; BHIOUPATh YCHEIIHbIE CTPATeTUU B
Pa3IMYHbIX CUTYaIHsIX;

2) yMeHHE TPOIYKTHBHO OOMIATHCS M B3aWMOJICHCTBOBATH B MPOIIECCE COBMECTHOM
NeSITeIbHOCTH, YYUTHIBATH TMO3UIMU JPYTUX YYaCTHHUKOB  JAESITENBHOCTH, 3(PPeKTUBHO
paspemiatb KOH(PIUKTHI;

3) BJIaACHHUC HaBbBIKaAMH HOSH&B&TGHLHOﬁ, yqe6HO'HCCHeHOBaT€HBCKOﬁ u HpOGKTHOﬁ
ACATCIbHOCTH, HaBbIKaMH paspCiCcHuA npo6neM; CIIOCOOHOCTD u TOTOBHOCTDb K
CaMOCTOATCIIbHOMY IOUCKY METOHOB PCHICHUS IMPAKTHUYCCKUX 3a4ad, IPUMCHCHUIO PA3JIMYHBIX
MCTOJOB IIO3HAHUA,

4) FOTOBHOCTh M CIIOCOOHOCTHL K CaMOCTOSITEIHHOM HH(bOpMaHHOHHO'HO3H8.B8.T6J'IBHOI>1
ACATCIIBHOCTH, BKJIFOYad YMCHUC OPUCHTHUPOBATHCA B PA3JIMYHBIX HCTOYHUKAX I/IH(I)OpMaI_[I/II/I,
KPUTHYCCKU OLCHUBATD U HHTCPHPECTUPOBATDH I/IHq)OpMaI_II/IIO, MOJIy4aeMyI0 H3 PA3JIMYHBIX
HCTOYHHUKOB,

5) YMCHHE  HCIIOJIb30BATh cpeacrBa I/IH(l)OpMaLII/IOHHLIX H KOMMYHUKAIIMOHHBIX
TEXHOJIOTUI (I[anee - I/IKT) B PCIICHNU KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allHOHHBIX
3agady C CO6J'IIOI[€HI/I6M Tpe6OBaHI/II71 OPTOHOMHKH, TEXHUKH 6C3OH8.CHOCTI/I, T'UTUCHBI,
pecypcoc6epe>1<eHH;1, MPaBOBLIX U STHYCCKUX HOPM, HOPM I/IH(I)OpMaLIHOHHOﬁ 6630HaCHOCTI/I;

HpeZ[MeTHble pe3yJdabTaTrbl BKIHOYalOT OCBOCHHBIC O6y‘{aIOH_II/IMI/IC}I B XOAC HU3YUYCHUA
yLIe6HOFO npeamMeTa yYMCHHA, CHGI_II/I(I)I/I‘-ICCKI/IC ISl JaHHOH HpeHMCTHOﬁ 06J'IaCTI/I, BU/JbI
ACATCIIBHOCTH TII0 IIOJYUYCHHUIO HOBOI'O 3HAaHMAd B paMKax y‘-IC6H01" 0 npeameTra, C€ro
npeo6pa3OBaHmo U NIPpUMCHCHUIO B y‘-IC6HBIX, yLIC6HO-HpOCKTHBIX " COUAIIBHO-TIPOCKTHLBIX
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CUTyalusiX, (OPMUPOBAHME HAYYHOTO THUIA MBIIUICHUS, BJIAJICHHEC HAYYHOW TEPMHHOJIOTHEH,
KJIFOUE€BBIMH TOHATUSIMU, METOAAMH U IPUEMaMHU.
TpeGoBaHus K YPOBHIO NOATOTOBKH BbITYCKHUKOB

3HaTh / IOHMMATH

e gaICHEHMUE XUMUUECKUEe HNOHAMUA. BCIIECTBO, XHUMHUYCCKHM DJIEMCHT, aToM,
MOJIEKYJIa, OTHOCHUTEJIbHbIE aTOMHAash M MOJEKYJSIpHAas MacChl, WMOH, aJUIOTPOIHs, HU30TOIIBI,
XUMUYECKasi CBsI3b, AJIEKTPOOTPHUIATEIIBHOCTh, BaJCHTHOCTh, CTENEHb OKHUCICHHUS, MOJIb,
MOJISIpHAsl Macca, MOJIIPHBIM 00beM, BEIIECTBAa MOJICKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUS,
pPacTBOPBI, SJEKTPOJUT U HEIIEKTPOJHT, SJICKTPOJIUTUYECKAS JAUCCOLMAIMS, OKUCIUTENIb H
BOCCTAaHOBUTEIb, OKHCJICHHE M BOCCTAHOBJIEHHE, TEIJIOBOM A(h(eKT peakuuu, CKOPOCThH
XUMUYECKOW  peakluu, KaTajiu3, XUMHUYECKOE€ paBHOBECHE,  YIVIEPOJHBIA  CKEJeT,
(hyHKIIMOHANBHAS TPYIINA, U30MEPHsi, TOMOJIOTHS;

® OCHOBHblE 3AKOHbI XUMUU. COXPAHECHHS MAacChl BEIIECTB, MOCTOSIHCTBA COCTaBa,
MEPUOINYECKUI 3aKOH;

® OCHOBHbIE Meopuu XUMUU. XUMHYECKOW CBS3HM, AJIEKTPOJIUTUYECKON IUCCOLMALINH,
CTPOCHHS OPraHUYECKUX COCTUHEHU;

e BAIICHENlIUE 6euiecmea U Mamepuaivl. OCHOBHBIE METaUIbl W CIUIaBbl, CEpHasd,
COJISTHAs, a30THAsl W YKCYCHAasl KUCIOTHI, IIEJOYM, aMMHAK, MUHEPAJIbHBIE yIOOpECHUsI, METaH,
STUJICH, aleTHJIeH, OEH30J, STaHOJ, XUPBI, MbUIA, TIIFOKO3a, caxapo3a, Kpaxmas, KJIeTdaTka,
OeNIKM, UCKYCCTBEHHBIC U CHHTETUYECKHUE BOJIOKHA, Kay4yKH, TJIACTMACCHI;

yMeTh
HA3bl16aMb N3YYCHHBIE BEILIECTBA M0 «TPUBHATBHONY UM MEXKYHAPOIHON HOMEHKIIATYPE;
onpedenamsp’. BAJCHTHOCTb M CTENEHb OKHUCJICHUS XMMHYECKHX 3JIEMEHTOB, THUI XUMHYECKOU
CBSI3M B COCIMHEHUAX, 3apsi/i MOHA, XapakTep Cpeabl B BOJAHBIX PAaCTBOpPAaxX HEOPraHHMYECKUX
COEIMHEHU M, OKUCIIUTEIb U BOCCTAHOBUTENb, MPUHAAJICKHOCTh BEIIECTB K Pa3JIMYHbIM KJlaccam
OPraHN4eCKUX COCTUHECHHUI;

Xapakmepu3o08ama. JIEMEHTbl MaJbIX EPUOIOB MO UX MOJIOKECHHUIO B MEPUOIUUYECKON CUCTEME
JI..MenpeneeBa; oOIue XHMMHUYSCKHE CBOKMCTBAa METAJJIOB, HEMETAJIOB, OCHOBHBIX KIJIACCOB
HEOPraHWYECKUX M OPraHUYECKUX COCTUHEHUH; CTPOCHHE U XMMHUYECKHE CBOMCTBA M3YUYEHHBIX
OPraHM4eCKUX COCTUHECHUI;

00bACHAMY. 3aBUCUMOCTb CBOMCTB BEILIECTB OT MX COCTaBa M CTPOCHHUS; IPUPOITY XUMUUYECKOM
CBs3U (MOHHOM, KOBAJICHTHOM, METAJNIMYECKOMH ), 3aBUCHMOCTh CKOPOCTH XUMHYECKOH pPEeaKIuu 1
MOJIOYKEHUSI XUMUYECKOTO PAaBHOBECHS OT PA3IMYHBIX (DAKTOPOB;

6bINOJIHAMb XUMUYECKUI IKCREPpUMEHm TI0 PACIO3HABAHUIO BAKHEHIIIUX HEOPraHUYECKUX M
OPraHM4YeCKUX BEILIECTB;

npPOBOOUNb CAMOCTOSTEIBbHBIN MTOUCK XUMUYECKONH MH(OPMAIIUH C UCTIOIH30BAHUEM PA3THUHBIX
HUCTOYHHKOB (HAYYHO-TIOMYJISAPHBIX H3IaHUH, KOMIIBIOTEPHBIX 0a3 JJaHHBIX, PECYpCOB
WHTepHeTa); HCMOJIb30BaTh KOMITBIOTEPHBIC TEXHOJOTMH Uil OOpabOTKM | Mepeiadu
XAMHUUYECKOH HH(OPMAIIUK U e€ PEICTABICHUS B Pa3IMYHbIX (popmax;

UCNOJIb30BATh NMPHOOpEeTeHHbIE 3HAHUS W YMEHHsI B MPAKTHYECKO¥ /JesiTeIbHOCTH H
MOBCEHEBHOM KM3HH IS
OOBSICHEHHSI XUMUYECKUX SIBJIICHHIA, IPOUCXOISAIIHNX B PUPOJIE, OBITY U Ha MPOU3BOJICTBE;
OTIpEICIICHUs] BO3MOXKHOCTH TIPOTEKAHUSI XUMUYECKUX TIPEBPAIICHHI B Pa3INYHBIX YCIOBUSAX U
OIICHKHU X MTOCIIC/ICTBUIA,
AKOJIOTHYECKH TPAMOTHOTO TIOBEJICHHS B OKPYXKAIOIICH CpeJie;
OIICHKHU BJIMSIHUSI XHMUYECKOTO 3arpSI3HEHUS OKPYXKAIOIIEH Cpe/ibl Ha OPraHU3M UYeJIOBeKa
JPYTUE KUBBIC OPTaHU3MBbI;
0e30macHOT0 OOpalleHUsT C TOPIYMMHU ¥ TOKCHYHBIMU BEIICCTBAMH, J1a0OPAaTOPHBIM
obopynoBaHueM;
MIPUTOTOBJICHUSI PACTBOPOB 3a/IaHHOM KOHIICHTPALIUH B OBITY M Ha MIPOU3BOICTBE;
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KPUTHYECKON OLIEHKU JIOCTOBEPHOCTH XUMHUECKOW MH(POPMALINH, TOCTYMAIOMIEH U3 Pa3HBIX
HMCTOYHUKOB.

Ilo wutoram ycBoeHusi 00M13aTeJbLHOI0 MHHHMYMa COJAep:KaHUSI 00pPa30BaTeIbHOIO
cTaHaapTa no xumum yuyeHuk 10 u 11-ro ki1acca J10/mKeH:

Has3zvigamo:

[0 BemiecTBa 1o UX XUMHUYECKUM (OpPMYIIaM.

[0 OOmiue cBOMCTBA KJIACCOB HEOPraHUYECKHUX BEIIECTB;

[1 @YHKIMOHATIBHBIE TPYIITBI OPraHUYECKUX BEIIECCTB;

(1 TUMIBI KPUCTAIUTMYECKUX PEIICTOK B BEMIECTBAX C PA3JIMYHBIM BHJIOM XUMHUYECKOH CBS3H.

[7 OCHOBHBIE IOJIOKEHUS TEOPUU XUMHUYECKOTO CTPOCHHUS OpraHMYeCKUX BemecTB A. M.
byrneposa;

C Ilpu3Haku K1acCUPUKAINNA XUMAYECKUX AIEMEHTOB, HEOPTraHUYECKUX U OPTaHHIECKIX
BEIIECTB;

[0 AJUIOTpOIIHBIE BUAOU3MEHEHUS XUMUUYECKUX 3JIEMEHTOB;

[0 Tunsl, MPU3HAKH U YCIOBUS OCYIIECTBICHUS XUMUIECKUX PEAKIINN;

[0 Peakiust cpefibl pacTBOpa IpHU paCTBOPEHHUH PA3IUYHBIX COJIEN B BOJIE;

[ dakTopbl, BIUAIONIME HA CKOPOCTh XUMUYECKOW PEaKLIUU U YCIOBHS CMELIEHUS] XUMHUYECKOTO
paBHOBECHS;

[C O6nacTy NMPaKkTUYECKOTo MPUMEHEHUS METAINTMYECKUX CIIIaBOB, CUIMKATHBIX MaTepHaJIOB, a
TaKxe

IPOIYKTOB NepepabOTKH HEPTH, IPUPOTHOTO Ta3a U KAMEHHOTO YTJIs.

Onpeoenamep:

[0 IIpocTble U CIOKHBIE BEILIECTBA;

[ IIpuHaAneKHOCTh BELIECTB K COOTBETCTBYIOILEMY KIIACCY;

[0 BajeHTHOCTh U CTENEHb OKUCIEHUSI XUMUYECKUX IEMEHTOB 10 (OpMYyIie COEJUHEHUS;

[0 3apsia MOHA B MOHHBIX U KOBAJICHTHO — MOJISIPHBIX COEIUHEHUSAX;

[0 Bujg XUMHYeCKOH CBSI3U B COEIMHEHUSX;

0 Bo3MokHOCTE 00pa30BaHus BOJOPOJHOM CBSI3U MEX]ly MOJIEKYJIaMU OPTaHUYECKUX BEIIECTB;
0 Tun XMMHYECKOW peakLuy 110 BCEM U3BECTHBIM MPU3HAKaM KJIacCU(PHUKALUH;

0 OkucnuTeNnb U BOCCTAHOBUTEIb B PEAKIMSIX OKUCIEHUSA-BOCCTAaHOBIICHHUS;

0 YcnoBus, Mpu KOTOPHIX PEaKLMU MIOHHOTO OOMEHa UJIyT 10 KOHLIA;

0 'oMmosnoru u u30Mepsl pa3aIMUHBIX KJIACCOB OPraHUMYECKUX BELECTB.

Cocmagname:

[C dopMyibl OKCUI0B, OCHOBAHUHN, KUCIIOT, COJIEH, BOAOPOAHBIX COCIUHEHUN 110 BaJIEHTHOCTH
XUMUYECKUX 3JIEMEHTOB WM CTETIEHU OKUCIICHMS,

C MonekyisipHble U CTPYKTYpHbIE (POPMYJIbl OPraHUYECKUX U HEOPraHUYECKUX BEIECTB;

[1 CxeMbl pacipeeneHust JIeKTPOHOB B aTOMaXx;

O VYpaBHeHHS: OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE, AIIEKTPOJIUTUYECKON  JUCCOLMALUY;
ANIEKTPOJIN3a, TUAPOJM3a, TMOIyYeHHs] METalIoOB, aMMMaKa, CEPHOM KHUCIOTBI, CTalM, YyTyHa,
METaHOJa;

Xapaxkmepu3zoseamy:

0 KayecTBeHHBIN 1 KOJIMYECTBEHHBII COCTaB BELIECTBA;

[1 XuMHYeCKUe 3JIEMEHThI, CBOMCTBA BBICIINX OKCHIOB, THAPOKCHIOB HEOPraHUYECKUX U
OpPraHUYeCKUX BEIECTB;

[1 O61ue 1 0co6eHHbIE CBONCTBA METAJIIOB M HEMETAIIJIOB,;

[ XuMHYECKOe CTPOCHNE OPraHMUECKUX BEIECTB;

[0 CBsi3b MEXJly COCTaBOM, CTPOEHHEM, CBOMCTBAMHM BEILIECTB M UX IPUMEHEHHEM;

[ CsoiicTBa 1 (hpU3MOJIOTHUECKOE JIeHcTBHE HAa opranu3M okcuza yriepoaa (I1), ammuaxa,
XJI0pa, 030Ha, PTYTH, STHJIOBOTO CIIUPTA, OCH3UHA;
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C XuMHUYECKOE 3arpsi3HEHHE M CIOCOOBI 3aIIUTHI OKPYKAIOIIEH Cpebl;

Oovacnamo:

C Crpykrypy mnepuoamueckoit cuctemsl 1. . MenneneeBa: Gu3n4ecKuii CMBICI IEpUOIA,
MOPSIIKOBOTO HOMEpA, FPYIIIbI;

[0 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMUYECKHUX 3JIEMEHTOB;

0 3aKOH COXpaHEHHUS MACChI BEIIECTBA MPU XUMHUECKUX PEAKITUAX;

0 MexaHu3M 3JIEKTPOJIUTHYECKON TUCCOLIMALINN;

[0 3aBUCUMOCTb CKOPOCTH XMMHUYECKUX pPEAKLU OT pa3HbIX (aKTOPOB;

Coonwoams npasuna:

[ Texnuku Oe3zomacHOCTH TpU OOpalleHUH C XUMHYECKOM TOCynoHM, J1abopaTopHBIM
000py/IOBaHNEM U XUMHUYECKUMHU PEAKTHBAMH;

O JInuyHOTO MOBEJEHUS C XUMUUECKUMHU BEIIECTBAMU B XUMHUUECKOM JTab0paTOpuu U B OBITY;

[0 Oxa3aHus IepBOM MOMOIIM TOCTPAAABIINM OT HEYMEJIOTro 00pallleHus C BeIeCTBaMHU.
IlIpoeooumu:

C OneIThI O NOJYyYEHUS, COOMPAHUIO U PACIIO3HABAHUIO HEOPTaHUYECKUX U OPraHMYEeCKUX
BEIECTB;

[0 M3roToBiieHHE MOJIETIENH MOJIEKYJ BEIIECTB;

[l BoruncneHusi: a) MOJIEKYJIIPHOM M MOJISIPHON Macchl BEIIECTB 10 XUMHUYECKUM (popmynam;
0)MacCOBOM JIOJIM PAaCTBOPEHHOTO BEIIECTBA B PACTBOPE; B) KOJIUYECTBO BEIIECTBA U JIP.

[J PaccueTsl O ycTaHOBJIEHHUIO (POPMYIIBI OPraHUYECKUX BEIIECTB.

O Oco3HaHue HAeu JIMYHOW OTBETCTBEHHOCTH Ka)/I0T0 YeJOBEKa 3a BCE, YTO MPOUCXOJUT B
MIPUPOTHOM U COLMAIIBHOM MHPE IIAHETHI

Conep:kanmne yueOHOro npeamera

2.1 Conep:kanue nporpammbl. 10 kiacce (34 yaca) ba3oBblii ypoBeHb.

I'maBa |. Ilpeamer opranuyeckoii xumuu. Teopusi cTpoeHHsT OpPraHUYeCKUX
coeIuHEeHu

[Ipeamer opranmdyeckod xumuu. IIpupoaHble, HCKYCCTBEHHBIE W CHHTETHUYECKHE
BelecTBa. MHOrooOpasue opraHn4eckiux BelecTB.

OCHOBHBIE NOJIOKEHUS TEOPUU XUMHUUYECKOTrO cTpoeHus. Ipennoceuika co3nanus reopun
XUMHUYECKOTO cTpoeHus. [lepBoe MOJIOKEHUE TEOPUM XUMHUYECKOro cTpoeHus. CTpyKTypHbIE
dbopmynel. Bropoe nosnoxeHue Teopun XuMudeckoro crpoenus. Mzomepus. Tperse nosioxeHue
TEOPUU XUMHUYECKOIO CTPOCHHSL.

BeiBonb! k rnaBe I «lIpenmer oprannueckoid xumuu. Teopusi CTpOEHUSI OPraHUYECKUX
COEIMHEHUI.

I'nasa II. YrieBoaopoasl 1 MX NPUPOJTHBIE HCTOYHUKH

[MpenenbHbie yriaeBomoponsl. AuskaHbl. ['omonormueckuid psia ankaHoB. [lpenenbHbie
YIIIEBOJIOPOIBI M aJKMIIbHBIE paaukanbl. HomeHknatypa ankaHoB. Ou3HYECKHE U XUMHUYECKHE
CBOICTBA aJIKaHOB.

HenpenenbHble yriaeBoiopoisl. AnkeHsl. ['omonornueckuii psja ankeHoB. HomeHnknatypa
1 n3oMepus ankeHoB. CrocoObl MOTy4eHus allKeHOB. XMMHUYECKHE CBOMCTBA aJIKEHOB.

Ankanuensl. Kayayku. Ilonsitue o conpspk€HHbIX ankaauneHaX. CrocoObl MorydeHus
aJIKaJJMeHOB. XMMUYECKHEe CBOMCTBA alkaneHoB. Kayuyk v MpoayKThl €ro ByJIKaHHU3ALUH.

Ankunbl. 'omonornueckui psii ankuHoB. HomeHknaTypa M M30MeEpHsl alKUHOB.
CrniocoOblI osTy4eHus aleTuiIeHa. XUMUYECKHe CBOMCTBA aTKHHOB.

ApomaTuyeckue yriieBoAopoabl, WK apeHbl. beH3on u ero crpoenue. I'omonoruueckuit
psn apeHoB. CriocoObl NOJTyYEHUS] U XUMUYECKUE CBOWCTBA OeH3011a.

[Ipupomusiit ra3z. CoctaB mpupoJHOro rasza. Vcmosibp3oBaHue MPUPOIHOTO rasa U €ro
nepepaboTKa.



Hedtp 1 cioco6sr e€ mepepaboTku. CoctaB HepTH M MOMYyTHOTO HEPTAHOTO Tasa.
[TepepaboTka HedTH. [loHSITHE 00 OKTaHOBOM yHCle. HedTh B MUPOBOIT SKOHOMHKE.

Kamennslit yrons u ero mnepepaborka. KameHHbBII yroib M €ro pasHOBHIHOCTH.
[TepepaboTka KaMEHHOTO YTJIS.

BriBops! k rnase II «YrineBogopoabl U X NPUPOAHBIE HICTOUHUKID)

I'nasa II1. Kuciopoa — u a3orocoaepskanuye OpraHuyecKkue coelMHeHust

OnHoaToMHBIE CHUPTBHL. OJTWJIOBBIM CIOUPT M €ro JCHCTBHE HA  OpPraHusM.
['omonoruueckuii psig NpeaenbHBIX OJHOATOMHBIX CHUpPTOB. HomeHknatypa u u3oMmepus
cnuproB. Pusnueckue cpoiictBa cnupToB. CrocoObl MOJMYYEHHs] CHUPTOB. XHUMHUYECKUE
CBOMCTBA cIIUPTOB. [IpuMeHeHns CIupTOB.

Muoroaromubie crupThl. [loHATHE 0 MHOTOATOMHBIX crnupTax. CrmocoObl MOTy4YeHUs
MHOTOATOMHBIX CITUPTOB. XUMUYECKHUE CBOMCTBA U TPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

®enon. deHosn u ero crpoeHue. PuU3nyecKue M XUMHUYECKHE CBOWCTBa (eHoa.
[Ipumenenue denomna.

Anpaerunsl U KeToHbl. [loHsiTue 00 amprerupax. ['oMoOrHYecCKUN psil albACTHUIIOB.
Croco0sn1 TOJIYYEHUSI aIbJIETUIOB. XUMHYECKHE CBOMCTBA aJIbJETHIIOB.
®denondopmanpaeruanas cmoiia. [loHsTue 0 KeToHaX.

Kap6oHoBbie kuciotel. ®Pu3nyeckue CBOMCTBA M CMOCOOBI MOJIY4YEHHUS KapOOHOBBIX
KHCJIOT. XUMUYECKHE CBOMCTBAa KapOOHOBBIX KHCIOT. HaxokneHue B mpupoje W MpUMEHEHUE
KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upsl. XKupel. [lonstue o cioxubix 3¢dupax. Haxoxxnenue B mpupojie u
MIPUMEHEHHE CIOKHBIX 2GUpoB. JKUPHI, UX CTPOCHHE U CBOMCTRBA.

VYrnepoapl. [lonsitne 00 yrieBomax. XUMHYECKHE CTPOCHHE TIIFOKO3bl. DU3MUECKHE U
XUMHUYECKHME CBOMCTBA TJIIOKO3BL. [Joko3a B mpupone. Caxapo3a Kak IpeACTaBUTENb
nucaxapunoB. [lomcaxapuast.

Amunbl. [lorstue 00 ammHax. Knaccudukamus amuboB. dusnyeckue CBOHCTBA U
MOJyYeHUE BaXKHEHIIMX aMUHOB. XHWMHUYECKHE CBOWCTBa aMWHOB. OO0JacTH NPUMEHEHUS
aAMUHOB.

Awmunoxkucnotsl. benku. Ctpoenne aMuHOKUCHAOT. CriocoObl MOMyYEHHUS] U XUMUYECKHE
cBoiictBa aMuHOKHUCIOT. [loHstTre o mentuaax u Oenkax. CTpykTypa U (YHKIHH OEIKOB.
XHUMHYECKHE CBOMCTBA OCIIKOB.

['eneTnyeckas cBsI3b MEXKY KJIaCCAMHU OPraHUYECKUX COEIUHEHUMN.

[IpakTnueckas padota 1. Unentuduxanus opraHMuecKuX CoOeIMHEHUH.

BriBogs! k riase |1 «Kucnopoa — 1 a3oTocoaepikaiue opraHndeckiue CoeAMHEHUs»

I'naa IV. Oprannyeckasi XuMus H 001eCTBO.

buortexnonorus. AHa’poOHas Ouosiornyeckasi OUuCTKa. [ 'eHHas HHKEeHepHsl.

Knaccudukanus nomumepoB. VckyccTBeHHBIE TOTUMEPHI. VICKyCCTBEHHBIE MOIUMEPHI.
IInactmaccel. BonokHa.

Cunternyeckue moJuMepbl. [lyTm CHHTE3a TIOJMMEpHBIX Ienei. BakHelmime
CUHTeTHYeCKUe onuMepbl. CHHTETHYECKHE BOJIOKHA.

[IpakTudeckas pabota 2. Pacno3HaBaHue M1acTMAcC U BOJIOKOH.

BriBogp! k riaBe [V «Oprannyeckast Xumust 1 00IIECTBOY.

2.2 Conep:xanne nporpammsl. 11 knacc (34 yaca) Ba3oBblii ypoBeHb.

I'maBa |. CTpoenue BeuiecTBa.

OcHOBHBIE CBEJIEHUS O CTPOCHMM aroma. SApo: MPOTOHBI U HEUTPOHBI. M30TOMEI.
DONEeKTpOHbL. DNEeKTpOHHAas 000JI04Ka, OHEpreTndeckuid ypoBeHb. OCOOEHHOCTH CTPOCHHSA
AJIEKTPOHHBIX 000JI0YEK aTOMOB JIEMEHTOB 4-r0 U 5-TO NEPUOJOB NMEPHOAMYECKON CHUCTEMBI
J.W. MenneneeBa (mepexonHbix sieMeHTOB). [loHstTe 00 opbOurtamsx. S- U P-opOuUTANH.
DNEeKTPOHHBIE KOH(DUTYpAIIMH ATOMOB XMMHUYECKUX DJIEMEHTOB.

[lepuoanyeckuit 3akoH U cTpoeHre atoma. OCHOBHBIE CBEJIEHHsS O CTPOCHHUH aTOMa.
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Otkpeitue .M. MeHnneneeBbiM nepuoanyeckoro 3axona. Ilepuommueckuit 3axon [I.U.
MenneneeBa B CBETe€ Y4YEHHMs O CTpOeHMM aroma. llepumonmyeckas cucreMa XUMHUYECKHX
anemenToB JI.MI. MeHnneneeBa — rTpaduyeckoe OTOOpaKeHHWE MEPUOJUYECKOTO 3aKOHA.
@u3nyecKuil CMBICI TMOPSIKOBOIO HOMEpPA 3JIEMEHTAa, HOMepa IEepuoJa M HOMEpa TIPYIMIbL.
Banentnsle a1ekTpoHbl. [IpudnMHBI W3MEHEHHS CBOWCTB 3JEMEHTOB B NEPUOAAX U IpyHIax
(rmaBupIXx mnoarpynmax). IlomoxeHue Bojopoga B IMEPUOJUYECKOM CUCTEME. 3HA4YeHHE
IIEPUOANYECKOrO 3aKOHA U MEPUOANYECKON CUCTEMBI XUMHUYECKHX dneMeHToB .1, Menzaeneesa
JUIsL pa3BUTUSI HAYKU U TIOHHUMAaHUS XMMHUYECKOW KapTHUHBI mupa. [lemoucTpamuu. Paznuunbie
(OpPMBI IEPUOTNICCKON CUCTEMBI XUMHUYECKUX JeMeHToB [[.V1. Menaeneena.

JlabopaTtopubiii onbIT. 1. « KoHCcTpynpoBaHue mepuoaruecKor TaOIUIbI AJIIEMEHTOB C
HCII0JIb30BAHUEM KapTOUEK».

Nonnas xumudeckas cBsi3b. U aHHWOHBI. Kiaccuduxanuss moHOB. MOHHbBIE KpHCTaUIMYECKUE
pemerku. CBOMCTBA BEIIECTB C ITUM TUIIOM KPUCTANIMYECKUX PELIETOK.

KoBanenTHass xumuueckas CBsi3b. OIEKTPOOTpULATENbHOCTh. [lonsipHas M HemosjspHast
KoBaJieHTHbIE cBsi3U. J{umosb. [lossipHOCTH CBSI3M M MOJISIPHOCTH MOJIEKYJabl. OOMEHHBIN U
JIOHOPHO-aKUENTOPHBIA MeXaHU3Mbl 00pa30BaHUS KOBAJEHTHOW CBSI3U. MOJEKyIsipHblE U
aTOMHBIE KpUcCTajuinyeckue perieTkd. CBoMCTBa BEUIECTB C 3TUMH TUIIAMU KPUCTAJUIMYECKUX
PEILIETOK.

Mertannuueckas Xumuuyeckas CBsizb. (OCOOEHHOCTM CTPOEGHHS aTOMOB  METaJlIOB.
Mertannuueckas XMMHUYECKas CBSI3b W MeTaJUIMYecKas KpUcCTaliMdeckas perierka. CBoiicTBa
BEIIECTB C 3TUM THIIOM CBSI3H.

BonoponHas xuMuueckast cBsi3b. MeXMOJEKYIsIpHas U BHYTPUMOJIEKYJISIpPHAsT BOJOPOHAs
CBsI3b. 3HAUEHHE BOJIOPOJIHOM CBSI3U I OPraHU3aluu CTPYKTYp OHOTIOIMMEPOB.

[Tonmumepsl. Oprannueckue nonumepsl. Ilmactmacca. Bonmokna. BosokHa pacTuTenbHOro
MIPOUCXOXKACHUS. BOJIOKHA )KUBOTHOIO MPOUCXOXkACHUs. Heoprannyeckue noamumepsl.

l'a3000pa3Hoe cocTosiHME BemeCTBA. [pH arperaTHBIX COCTOSIHHS BOJbL. (OCOOCHHOCTH
CTpOEHHMsI Ta30B. MOJISIpHBII 00heM ra3000pa3HBIX BEIIECTB.

[TpuMepsl ra3000pa3HBIX TPUPOTHBIX CMECEH: BO3IYyX, TPUPOIHBIN ra3. 3arps3HeHne
atMoc(eps! (KHCIOTHBIC IO IH, TApHUKOBBIN 3¢ dekT) u 6opbda ¢ HuMm. [IpencraBurenu
ra3o00pa3HbIX BEIIECTB: BOJAOPO, KUCIOPO, YIIIEKUCIBIN T'a3, aMMHUakK, aTuieH. Mx noiaydyenue,
coOupaHue U paclo3HaBaHUE.

XKunkoe cocrosinue BemiectBa. Bona. IloTpebnenue Boabl B ObITY M Ha NPOU3BOJICTBE.
XKectkocTh BOIBI M CHOCOOBI ee ycTpaHeHHs. MuHepaabHbIE BOJbI, MX HCIOJIb30BAaHUE B
CTOJIOBBIX U JIeUeOHBIX LemsX. JKuaKkue KpUCTalljibl U UX IPUMEHEHUE.

TBepnoe cocrosiHue BemiecTBa. AMOpdHBIE TBEpAbIE BEUIECTBA B MPUPOAEC M B KU3HU
YeJI0BEKa, X 3HaUCHUE U IpuMeHeHue. Kpucrammueckoe cTpoeHue BElecTBa.

Hucnepcusie cuctembl. lloHatue o aucnepcHbix cucreMax. JlucnepcHas ¢aza u
nucrnepcuoHHasi cpeaa. Knmaccudukanus AUCIEPCHBIX CUCTEM B 3aBUCHUMOCTH OT arperatHoro
COCTOSIHUSI IUCIIEPCHOM CPebl U TUCTIEPCUOHHOM (Pa3bl.

I'pyboaucniepcHble CUCTEMBI: IMYIIbCUU, CYCIIEH3UU, a3PO30JIH.

ToHKOIMCIIEPCHBIE CUCTEMBI: €N U 30JIU.

CocraB BemniectBa M cMmecel. BemectBa MONEKYISPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHS.
3aKOH NOCTOSIHCTBA COCTaBa BEILIECTBA.

[TonsiTne «HOAs» M €e Pa3HOBUAHOCTU: MaccoBas (JOJIsI JIEMEHTOB B COEIMHEHHUH, OIS
KOMIIOHEHTOB B CME€CH — JOJsI IpUMeEced, J0Jis1 PacTBOPEHHOIO BEIECTBA B PAcTBOpE) U
oObeMHas1. J{oms BbIX0/1a MPOJIyKTa PEAKIUU OT TEOPETUUYECKU BO3MOXKHOTO.

HemoHcTpaimu. MoJens KpUCTaNIM4ecKoil pemieTku ximopuaa Harpus. OOpasibl
MUHEpPAJIOB C HMOHHOM KPHUCTAJUIMYECKOM  pEIIeTKOW: KaiupLuTa, ramura. Mogenu
KPUCTAJNTMYECKUX PEIIETOK «CYXOro JibAa» (WIM Hoja), anMmasa, rpadura (uium kBapia). Mojaenb
moutekynsl JJHK. O6pasubl miactmace (penondopmanbieruanble, TOIMYPETaH, MONUITHIICH,
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MPONUJICH, TOJIMBUHWIXIOPU) U u3Aeus 13 HUX.OO0pa3isl BOJIOKOH (IIEPCTh, HIETK, alleTaTHOE
BOJIOKHO, KaIlpOH, JIaBCaH, HEWJIOH) U u3zenust u3 Hux. OOpaslbl HEOPraHUYECKUX MOJIUMEPOB
(cepa macTuyeckasi, KBapl, OKCHJ aJIOMUHUS, IPHUPOJHBIE ATIOMOCHIMKATHI). Mojaens
MOJIIPHOTO 00BeMa Ta30B. Tpu arperatHbIX cOCTOSIHHSA BOJbL. OOpasibl HAKUNH B YailHUKE U
TpyOax IEHTPaIBbHOTO OTOIICHHUA. JKECTKOCTh BOJBI M CHOCOOBI ee ycTpaneHus. [Ipubopsr Ha
KUAKUX Kpucramiax. OOpas3ubl pasiIUYHBIX JUCHEPCHBIX CUCTEM: SMYJbCUH, CYCIEH3UH,
asposonielt, reneit u 3osen. Koarymsmusa. Cunepesuc. ddpdext Tunnans.

JlabopaTopubie omnbIThl. 2. OmnpeaeneHrue THUNA KPUCTAIMYECKON PEIIeTKU BEIIECTBA U
omnucaHue ero cBoicTB. 3. O3HAKOMIIEHHE C KOJUIEKLMEH MOJIMMEPOB: IJIACTMACC U BOJIOKOH U
m3nenust w3 HuUx. 4. VcnblTaHue BOJBI Ha JKECTKOCTb. YCTpaHEHHE >KECTKOCTH BOJBI. O.
O3HakoMIIeHHE ¢ MUHEPAIBHBIMU BOJaMH. 6. O3HaKOMIIEHHE C AUCTIEPCHBIMU CHCTEMaMH.

I'nasa |Il. XumMnueckue peakuun

[lonsiTHE O XMMHUYECKOW peakiuu, uaynie 0e3 M3MEHEHMsI COCTaBa BELIECTB. AJUIOTpONuUs U
QIJIOTPOTHbIE BUJOU3MEHEeHUs. [IpUuMHbI anjoTponuy Ha MpuMepe MOAMQUKAIUI KUCIopoa,
yriepoaa u gocdopa. O30H, ero Onosorudeckas posib. 3oMepsl 1 n30Mepusi.
Knaccudpukanuss XuMuU4ecKHMX peakUuui, MPOTEKAIOIUX C H3MEHEHHEM COCTaBa BEIIECTB.
Peakunu coeanHeHus, pas3ioKeHHs], 3aMeLIeHUs] 1 0OMEeHa B HEOPraHM4eCKOW U OpraHUYecKoil
xuMuH. Peakuuum 5k30- U 3HIO0TepMuyeckue. TemnoBoil >PQPeKT XUMHUECKON peakuuu Hu
TEPMOXUMHUYECKHE YypaBHEHHs. Peakuuu TopeHMs, KaK YacTHBIM Cilydail 3K30TepMUYECKHX
peaKkuu.

CkopocTh XxuMUYeCcKOW peakiuuu. CKOpOCTh XUMHUYECKOW peakluuu. 3aBUCHUMOCTh
CKOPOCTH XUMHUYECKOW pEakuuH OT NPHUPOABl PEArupyroliuX BEIIECTB, KOHLEHTPALMH,
TEMIEepaTyphl, IUIOMIAJAA NOBEPXHOCTU CONPUKOCHOBEHHs W KaTanu3aropa. Peakuuu romo- u
rereporennble. [lonstne o karanu3e u Karanuzatopax. DepMeHTH Kak OHOJOTHYECKHE
KaTaau3aTopbl, 0COOCHHOCTH WX (DYHKIIMOHUPOBAHUS.

O6patumocTh XUMHYECKUX peakuuil. HeoOpatumbie u  oOpaTuMble XHUMHYECKHE
peakiuu. CoOCTOSIHUE XUMHUYECKOTO paBHOBECHS Uil OOpaTUMBIX XUMHUYECKHX DPEaKIIH.
CriocoObl CMelIeHHs XMMUYECKOro paBHOBECHsI Ha MpUMepe cuHTe3a ammuaka. [lonstue o6
OCHOBHBIX HAay4HbIX NPHUHIMIAX MPOU3BOACTBA HA IMPUMEpPE CHUHTE3a aMMHUaKa WIM CEpHOU
KHCJIOTHI.

Ponp Bompl B xumuueckod peaknuu. MctuHHBIE pacTBOpbl. PacTBOpMMOCTH U
KJaccupUKanusi BEUIECTB IO JTOMY NpPHU3HAKY: pAacTBOPUMBIE, MAaJOPACTBOPUMbBIE U
HEpPacCTBOPUMBIE BEILIECTBA.

ONEKTPONIUTBl W HERJIEKTPOJUTHL. DJIEKTpOJMTHYECKass auccoumanus. Kuciorsl,
OCHOBAHUS U COJIA C TOUKH 3PEHUS TEOPUU SIEKTPOJUTUUECKON AUCCOLIUALINH.

I'unponus opraHMuecKux U HEOPraHWYEeCKUX coeAuHeHud. HeoOpaTumblii ruaposins.
OOpaTUMBIA THAPOITU3 COJICH.

['maponu3 opraHMuecKUX COEIMHEHUM M €ro MpPaKTHYEeCKOE 3HAYEHUE MMl MOJyYeHUs
TUAPOJIM3HOTO CIHMpTa M MblIa. buonoruueckas posiab TUApPOJIN3a B IUIACTUYECKOM U
SHEPreTUYEeCKOM OOMEHE BEIIECTB U DHEPTUU B KIIETKE.

OKHCANTENBPHO-BOCCTAHOBUTENBHBIE peakiuu. CreneHb oxkucineHusd. OnpeneneHue
CTeNeH! OKHUcIeHHs 1o Gopmyie coenuHeHus. [loHsaTue 00 OKUCINUTENBHO-BOCCTAHOBUTEIbHBIX
peakuusax. OKUCIEHNE U BOCCTAHOBIIEHUE, OKUCIIUTEND U BOCCTAHOBUTEIb.

OneKTpoaun3. DIEKTPOIN3 KaK OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIN MpoLiecc. DIEKTPOIU3
paciuiaBOB M pacTBOpPOB Ha ImpuMepe xjopuaa Harpus. [IpakTudyeckoe NpuUMEHEHHE
UIEKTPOJIN3A. DIEKTPOJUTHUECKOE TIOTYyIEHUE aTIOMUHUS.

Hemonctparmu. IlpeBpamenue kpacHoro ¢ochopa B Oenbril. O3onatop. Monenu
MoJIeKya H-OyraHa M u300yTaHa. 3aBUCUMOCTh CKOPOCTH PEaKIMM OT MPHUPOJbI BEIIECTB Ha

11



IIpUMEpPE B3aUMOJAEWUCTBUS PACTBOPOB PAa3IMUYHBIX KHUCJIOT OJUHAKOBOM KOHLEHTpPALMU C
OJINHAKOBBIMM T'paHyJlaMU LIMHKA U B3aUMOJICHCTBUS OJIMHAKOBBIX KYCOUKOB Pa3HbIX METAJIOB
(Marnus, MHKA, XKeJe3a) ¢ COJISTHOM KUCIOTOU. B3anmoieiicTBiEe pacTBOPOB CEPHOM KHUCIOTHI C
pacTBopaMu THOCYJb(ara HaTpUs pa3NUYHONM KOHIEHTPAMU U TeMIeparypel. Mogens
Kursiiero cios. PasnokeHue mnepokcuzaa BOAOpOJa C IOMOIIbI Karanu3aTopa (OKcuaa
mapranna (IV) m karamassl celporo msica U celporo kaptodens. Ilpumenenune HeoOpaTHMBIX
peakuui, Haymux ¢ o0Opa3oBaHUEM OCaJKa, ra3a Wik Bojabl. B3aumoneiicTBue nutus U HaTpus ¢
BoJioil. [lomyuenue okcuna ocdopa (V) u pacTBOpeHHE €ro B BOJEC; UCIBITAHUE MMOJTYYCHHOTO
pactBopa srakmycoMm. OOpasipl KpUCTAIUIOTHAPATOB. VIcIbITaHHE PAacTBOPOB AIIEKTPOJHUTOB U
HEDJIEKTPOJIUTOB Ha TMpEeAMET JUCCOLUAIMH. 3aBHCHUMOCTh CTENEHU DSJIEKTPOJIUTHUYECKOU
JMCCOLMAlMM YKCYCHOM KHCJIOTHI OT pa30aBiieHusi pacTtBopa. ['maponus kapOuaa KaibIlusl.
I'unponus kapOOHATOB IIENOYHBIX METAUIOB U HUTpaToB IuHKA win cBuHua (II). [lomyuenue
Mbuta. [Ipocreiiiine OKUCIUTETHLHO-BOCCTAHOBUTENIbHBIE PEAKIIMM: B3aUMOJEWCTBHUE ILIMHKA C
COJISIHOW KHCJIOTOM M jkene3a ¢ pactBopoMm cynbgara meau (I1). Monenu anekrponusepa.
Monenb 37eKTPOIM3HON BaHHBI IS [TOJIy4EHUS aTFOMUHUS.

JlaGopaTopHbie OMBITEL. 7. Peakius 3amemnieHus MEIW Kejle30M B PacTBOpE MEIHOTO
Kynopoca. 8. Peakiuu, unymue ¢ oOpasoBaHueM ocajka, ra3za u Bojsl. 9. [lonxydeHnue kucnoponaa
pa3iokeHueM MepoKcHaa BOJOpPOAa ¢ MoMolnbio okcuaa mapranma (IV) u kaTtanassl celporo
kaprodens. 10. IlomydeHue Bomoposa B3aMMOJIEHCTBUEM KHUCIOTHI ¢ IUHKOM. 11. Pazmmunbie
Cy4au THAPOJIU3a COJICH.

I'naBa I1l. BemecTBa 1 ux cBoiicTBa
Mertambl. BzaumoaeiicTBue METaioB ¢ HEMETalIaMu (XJIOPOM, CEPOM M KHUCIIOPOJIOM).

B3anmopeicTBie MIENTOYHBIX M IIEJIOYHO3EMEIBHBIX METAJIOB € BOJOW. DJIEKTPOXUMHUYECKUM
pAl HaNpsOKEHUS METAIOB. B3auMoJelicTBHE METAJIOB C pPAcTBOpPaMU KHUCIOT W COJICH.
AmoMuHOTEpMUS. B3anmoaeiicTBue HATpUs ¢ STAHOJIOM U (DEHOJIOM.

Kopposust meramnos. [IoHsATHE 0 XMMUYECKON U 3JIEKTPOXHUMHUYECKON KOPPO3UH
MeTaiioB. CocoObl 3alUThl METAIIIIOB OT KOPPO3HH.

Hemerannel. CpaBHuTeNbHAasE XapakTepUCTHKA TajJOreHOB Kak  Hauboliee
TUMWYHBIX ~ TpeAcTaTeneid  HemeTayyioB.  OKUCIWTENbHBIE  CBOMCTBA HEMETAJIJIOB
(B3auMozeiicTBHE C MeTalylaMd U BOJOpPoAOM). BoccTaHoBuTenbHBIE CBOWCTBA HEMETAUIOB
(B3aumozeiicTBue ¢ 0oJiee AMEKTPOOTPHUIATEIFHBIMA HEMETANIAMU U CJIOKHBIMU BEIIECTBAMU-
OKHCITUTEIISIMU ).

Kucnorsl Heopranuueckue u opranuueckue. Kiaccudukamuss  KUCIOT.
XUMUYECKHE CBOMCTBA KHUCIOT: B3aUMOJCHCTBHE C MeETaUlaMH, OKCHIAMU METaJIOB,
TUAPOKCUAAMHU METAIJIOB, COJSIMH, crupTtamMu (peakunus stepuduxamnmu). OcoOble CcBOMCTBa
a30THOW U KOHIICHTPUPOBAHHOM CEPHOI KUCIIOTHI.

OcHoBaHusi HeopraHuueckue u opranuueckue. OCHOBaHUS, UX KiIacCU(UKALIUA.
XUMHUYECKHE CBOWCTBA OCHOBAHMI: B3aMMOJICHCTBUE C KUCIOTAaMH, KUCIOTHBIMH OKCHUAAMH U
consiMu. PazfnokeHne HepacTBOPUMBIX OCHOBAHUIA.

Comu. Knaccudwukanus coneii: cpeiaHue, KHCIble U OCHOBHbBIE. XHMHYECKHE
CBOWCTBA COJEH: B3aUMOJEHCTBHE C KHCIOTaMH, IIEJ0YaMH, MeETaulaMd M  COJISIMU.
[IpencraBuTtenu conelt U WX 3HaUeHUE. XJIOPUA HaTpus, KapOoHAT Kanblus, Gocdar Kanpuus

(cpennue comnm); TUAPOKAPOOHATHI HATPUS U aMMOHHS (KHCIIBIE COJH); THAPOKCOKApOOHATHI
menu (1) — mamaxurt (OCHOBHASI COJIb).

KadecTBeHHBIE peakinuy Ha XJIOpU-, Cyibdar-, U KapOOHAT-aHUOHBI, KaTHOH
ammoHwus, kKaTroHbl xxenesa (1) u(III).

I'eHeTnueckass CBS3b MEXAYy KIacCaMd HEOPraHHMUECKUX M OPraHHMYECKHX
coenuHeHuil. [loHSATHE O TEHETHMUYECKOW CBSI3M M TEHETHUYECKUX psiaax. [ eHeTWdeckuil psj
Metaia. ['eHeTndeckuii psin HemeTamna. OCOOEHHOCTH T€HETUYECKOTO psifa B OPraHUYECKOM
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XUMHH.

Hemoncrpanuu. Komneknust o0pasnoB MmeTtaisioB. B3ammopeiicTBue Harpus u
CypbMBI C XJOpOM, Keje3a ¢ cepod. l'opeHue MarHus W aalOMHHMS B KHUCJIOPOJE.
B3anMopeiicTBre IIEOYHO3EMENBHBIX METAUIOB € BOJOM. B3amMopneictBue HaTtpus C
9TAHOJIOM, IIMHKA C YKCYCHOW KHUCIOTOW. AmoMuHOTEpMUS. BsaumonelcTBue Menud ¢
KOHIICHTPUPOBAHHOM a30THOM KUCJIOTOH. Pe3ynbTaThl KOpPpO3MM METAUIOB B 3aBUCUMOCTH OT
ycioBuil ee mporekanus. Koyekimst 06pa3iioB HeMeTauioB. B3auMoaeiicTBre XJIOpHOM BOJIBI C
pactBopoM Opomuia (uoguzaa) kamus. KoJulekuust OpUpPOJIHBIX OpPraHMYECKHUX KHUCIIOT.
Paz0baBneHue KOHIIGHTPUPOBAHHOW CEPHON KHUCIOTHI. B3amMmojaelicTBHE KOHIICHTPUPOBAHHOM
CEepHOM KHUCJIOTBI C caxapoM, UEIUI0I030d M Meapto. OOpaslbl HPUPOIHBIX MHUHEPAJOB,
COJIepKalluX XJIOpUJ HaTpus, KapOoHAT Kanblus, pocdar Kaaplus U TUAPOKCOKapOOHAT MEIU
(IT). O6pa3upl NUIIEBBIX NPOIYKTOB, COJACPXKAIIUX T'MAPOKAapOOHATHI HATpUS M aMMOHMS, HX
CIIOCOOHOCTh K paslIOKEHUI0 Npu HarpeBaHuu. [‘amenue coapl ykcycoM. KauecTBeHHBIE
peaKuy Ha KaTUOHBI U AHUOHBI.

JlaGoparopuble onbIThl. 12. VcnbiTaHue pacTBOPOB KHUCIIOT, OCHOBaHHUM U coJieit
uHauKaTopamu. 13. B3amMojgelicTBHE COJITHOW KHUCJIOTHI M pacTBOpa YKCYCHOH KHCIIOTBI C
Metauiamu. 14, B3auMopeicTBHE COJITHOW KHCJIOTBI M PacTBOpa YKCYCHOM KHCIOTHI C
ocHOBaHWsIMH. 15. B3ammopeiicTBHE COJSHOM KHCIOTHI W PACTBOpPAa YKCYCHOM KHCIOTBI C
cossimu. 16. Ilomyuenne m cBoWcTBa HEPACTBOPUMBIX OCHOBaHMU. 17. I'maponus xmopuaoB u
areTaToB IMICJIOYHBIX MeTawioB. 18. O3HakomileHHWE C KOJUICKIIUSAMH: a) METaJUIoB; O0)
HEMETAJIJIOB; B) KHUCJIOT; T) OCHOBAHWM; J[) MUHEPAJOB U OMOJOIMUECKHX MaTepHasioB,
COJZIEpIKalUX HEKOTOPBIE COJIN.

[Ipaktnueckass pabora Ne 2. « PemieHume SKCepUMEHTAIBHBIX 3a7ad Ha
UACHTUDUKALMIO OPraHUYECKUX U HEOPTraHUYECKUX COECIUHEHUI.

Pesynbratel 00ydeHus

PesynpraThl n3yueHust kypca «XuMus» NpUBEAEHBI B paszzene «TpeboBaHMs K ypOBHIO
MOJATOTOBKM BBITYCKHUKOBY», KOTOPBIM MOJHOCTBIO COOTBETCTBYET CTaHIapTy. TpeOoBaHUs
HAIIPaBJICHbl HAa pEAJM3alMI0 ACATEIbHOCTHOTO, NPAKTUKOOPUEHTUPOBAHHOIO M JIMYHOCTHO
OPHUEHTHUPOBAHHOIO IOJXOJOB; OCBOCHHME YYAIlUMHUCA HWHTEIUICKTYalIbHOW M IPAKTHYECKOU
NeATebHOCTH; OBJIQJICHUE 3HAHUSAMH U YMEHUSMH, BOCTPEOOBAaHHBIMM B IOBCEJHEBHON JKU3HU,
MIO3BOJISIIOIIMMHA  OPUEHTUPOBATbCA B OKPYKAIOIIEM MHUPE, 3HAYMMBIMU JJI1 COXPAaHEHUs
OKpY>XKarole cpefibl U COOCTBEHHOTO 37I0POBBS.

PyOpuka «3HaTh/mOHUMATE» BKIIIOYAET TPeOOBaHMs K ydeOHOMY Marepuaity, KOTOPbIH
YCBaMBAIOTCS U BOCIIPOU3BOJATCS yUaIlUMHUCH.

PyOpuka «YMeTp» BKIIOYaeT TpeOOBaHUS, OCHOBAaHHbIE Ha OoJjiee CIOXKHBIX BHUAAX
NEeATeNbHOCTH, B TOM 4YMCJIE TBOPUYECKOM: OOBICHATH, M3ydaTh, paclio3HaBaTb U OIMCHIBATH,
BBIABIAATb,  CPAaBHMBAaThb,  ONpPEAEIATb, AHAIU3UPOBAaTh U OLEHMWBATh,  NPOBOJUTH
CaMOCTOSTEJIbHBIA OUCK HEOOX0IMMON HH(OPMAIUH U T.JI.

B pyOpuke «Mcnonp3oBaTh HpUOOpPETEHHBbIE 3HAHUA M YMEHHMS B IPAKTHYECKOM
JEeATeIbHOCTH U TOBCETHEBHOM >XM3HM» MPEACTaBICHbl TPeOOBaHMs, BBIXOJAILIME 3a PaMKHU
y4eOHOTO MpoLecca U HalleIEHHbIE Ha PELIeHNEe pa3HOOOpa3HbIX KU3HEHHBIX 33/1a4.
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3. Temarnueckoe mIaHUPOBAHHE

Tembl, pacKpbIBaroLLyie JAHHbIT
pasaesmporpammbl. Komdecrso

4acoB, OTBOIMMBIX HA JTAHHYIO
Temy

OcHoBHOE coaepkaHue 1o
TeEMaM

XapakTepucTHKa OCHOBHBIX BU/IOB
NAesITeJIbHOCTH YUEHHUKA
(Ha ypoBHe yueOHbIX J1eiicTBHIA)

I'nasa |. [IpenmeT opranuyeckoii xumun. Teopusi cTpoeHHs1 OPraHUYecKUX coeNMHeHn (44.).

IIpeamet opranuyeckou
xumun (44.)

IIpenmer
OpraHU4eCcKoun XWMUH.
IIpuponHsbie, NCKYCCTBEHHBIE
U CUHTETUYECKHE BELIECTBA.

MHuoroo0pasue

OpPraHUYEecKHX BEIIIECTB.
OcCHOBHBIE TTOJIOXKCHHUS
TCOpUHn XUMHYECKOTI'O
CTPOEHHUSI. IIpenmnoceuika
CO3JIaHMSI TEOpUH
XUMHYECKOTO CTpPOCHHSI.

IlepBoe mosoxkeHUEe Teopuu
XUMHUYECKOTO CTPOEHHS.
CtpyKTypHBIE (hopMyIIBL.
Bropoe nonoxeHnue Teopuu

XUMHYECKOTO CTPOCHHS.
H3omepust. Tpetne
MOJIOXKEHHE TEOpUH
XUMHYECKOTO CTPOCHHS.

BriBonw! k rinase I «IIpenmer

OpraHu4ecKou XUMUH.
Teopus CTPOEHHUSI
OpPTaHHYECKIX
COCTMHEHUI».

Hcrnonp30BaTe MEXIIPEAMETHBIE
cBsa3u. CobmoaaTh TEXHUKY
6e3omacHocTu. PaznmyaTth
MPUPOJIHBIC, HCKYCCTBEHHBIE U
CHUHTETHYECKUE BEIIECTRA.
CpaBHHMBATh OCHOBHBIE TIOJIOKEHHUS
TEOPUU XUMHUYECKOT'O CTPOCHUS
MPEATIOCHUTKA CO3JJAHUS TECOPHH
XUMHYECKOTO CTPOCHHSI.
Hcnonw3oBaTh EPBOE, BTOPOE U
TPEThE MOJIOKEHHE TEOPUH
XUMHYECKOTO CTPOCHHUSI.
Onpenensite CTPyKTypHBIE (OPMYITBI.
OnuceIBaTh COCTAB MPOCTEUIITHX
COEIMHEHUH M0 UX XUMHYECKIM
dbopmynam.
MonenupoBaTh CTPOSHHE MOJIEKYJT
MeTaHa, 3TaHa, MpoMaHa.
ITonp30BaThCs MHDOPMAITHEH U3
JPYTUX UCTOYHHUKOB JIJIS TOJTOTOBKH
KpPaTKUX COOOIICHH.
['0TOBHTH KOMIIBIOTEPHBIE
MIPE3eHTAIUH 110 TEME.
PaccunteiBaTh MOISIpHYIO Maccy
BEIIECTBA.
YcraHaBnMBaTh IpocTerIne
(hOopMyJTBI BEMIECTB 110 MACCOBBIM
JIOJISIM DJIEMEHTOB.

I'nasa |l. YraeBogopoab! u ux npupoansie ucroynuku(10 4.).

YriaeBoaopoasl U X
npupoaHbie ucrouHuku(10
q.).

IIpenenbubie
YIIE€BOAOPOIBL. AJnKaHBL.
T"omonornueckut psn
AJIKaHOB. [IpenenbHble
YIIIEBOOPOIBI U AJIKUIIbHBIE
pamukansl. Homenknatypa
ankaHoB. Pusnueckue u
XUMHUYECKUE CBOHCTBa
AJIKaHOB. Henpenensusie
YTIIEBOAOPOJIBL. AJKeHBI.
I'omonorunueckuit pan
ankeHoB. HoMeHkmaTypa u
n3omMepus AJIKEHOB.

Hcrionb30BaTh MEXIPEAMETHBIC
CBSI3U.

OnuceIBaTh MpenebHbIe
YIIIEBOAOPO/IbI, AJIKaHBL.
TOMOJIOTHYECKHUH PsiJT aJIKaHOB,
npeeabHbIE YTIICBOIOPO/IBI U
aNKuIbHbIe pagukansl. COCTaBISATh
(bOpMyIIbI U HUCIIONB30BAThH
HOMEHKJIATypa aJIKaHOB.
0O06001maTh U CHCTEMAaTU3HPOBATH
3HaHKs 00 ajKaHax.

OnuceIBaTh HEMpe/eIbHbIC
YIJIEBOIOPO/IbI, ANKEHBI U
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TeMmpbl, pacKkpbIBaroLIe JAHHBI
pasnesmporpaMmsl. Kommyectso

OcHoBHOE coep:kaHHe O

XapakTepucTHKA OCHOBHBIX BH/I0B
HeATeTbHOCTH YYeHUKA

YacoB, OTBOMMBIX HA JTaHHYIO TeMaM N .
(Ha ypoBHe y4eOHBIX el CTBHI)
Temy

CriocoOst MOJIyYEHUsI | TOMOJIOTUYECKUN PsiJl alIKEHOB.
AJIKEHOB. Xumnueckre | CocTaBisTh HOPMYIBI U
CBOMCTBa AJIKEHOB. | UCIIOJIb30BaTh HOMEHKIIATypa
AJNKaaueHBbl. Kayuyku. | ankeHOB. YUUTbCS peliaTh
IlonsiTue O CONpPSKEHHBIX | UCCIEAOBATEILCKAM ITYTEM
aJKaJIueHax. CriocoObl | TTOCTaBIEHHYIO TPOOIEMY.
IIOJIy4EHUS ajkaaueHoB. | HabmronaTe mpeBpalieHus H3y4aeMblxX
XUMHYECKUE CBOICTBA | BEIIECTB.
ankagueHoB.  Kaydyk  u | cBoiicTBa BelecTB B XO/I€
MPOAYKTHI €ro | JeMOHCTPAIMOHHOI'O SKCIIEPHMEHTOB.
BYJIKAHU3ALUH. AnxuHbL | YUUTbCSA pacKpbIBATh IPUYUMHHO-
T"omomornueckuit psiA | CHEACTBEHHYIO CBSI3b MEKIY
ankuHoB. HoMmeHknaTypa W | QU3MUYECKUMHU CBOWCTBAMHU
H30MEpHs AJIKMHOB. | M3y4aeMOoro BEIIeCTBa U CIIOCOOaMU
Crioco6st TIOJTyYEHHS | ero coOMpaHws.
alleTUJICHA. Xumuaeckue | O000IMATh M CHCTEMATH3UPOBATH
CBOIICTBA aJKUHOB. | 3HaHMS 00 ankeHax. [IpuMeHsTH
ApomaTudeckue MOJTy9deHHbIE 3HAHUS TIPH NIPOBEACHNUN

YTIEBOJOPOIBI, UITH aPEHBI.
benzon wu ero crpoeHue.

T'omonoruueckuii pan
apCHOB. Crioco0b1
MONYYEHHS] 1 XUMHYECKIE

CBOIiCTBa OeHzoma.
Ilpupomuerii  rta3. CoctaB
MIPUPOTHOTO rasa.

Hcnonb3oBaHue NpUpoHOTO
rasa W ero nepepadorka.
Hedbtp w cmocober  eé
niepepadotku. CoctaB HeTH
W TOMYyTHOTO HEPTSHOTrO
raza. I[lepepabotka HETH.
IlorsiTne 00  OKTaHOBOM
gucne. Hedts B MupOBOiA
SKOHOMUKE. Kamennsrit
YTOIlb U ero mnepepadoTka.

Kamennsiii yromp u ero
Pa3sHOBUAHOCTH.
ITepepaboTka KaMEHHOTO

yris. BeBogp! k rmase |l
«YTIIeBOIOpOIbI 5 150
MPUPOHBIC UCTOUHUKHY

XUMHYECKOTO DKCIIEPUMEHTA.
YcraHaBIMBaTh CBA3b MEXKAY
CBOICTBaMH BELIECTBA U €r0
MIPHUMEHEHHEM.

OnuceIBaTh aJIKaTUEHBI, KAYIyKH U
TIOHATHE O CONPSDKEHHBIX aTTKaHEeHAX.
OT6upaTh HEOOX OTUMYIO
WH(POPMAITHIO U3 Pa3HBIX HCTOYHUKOB.
I'0TOBUTH KOMIIBIOTEPHBIE
npe3eHTanuu o TeMe. OmuceBaTh
apoOMaTHYECKUE YTIIEBOIOPOIBI, UITH
apeHbl, 0EH301 M ero CTPOeHHE,
TOMOJIOTMYECKUM PSiJT apEHOB.
HccnenoBath cBOMCTBA U3y4aeMbIX
BemecTB.OHabmomaTe Gpusndeckue u
XUMHUYECKHUE MTPEBPAIICHUS
M3y4aeMbIX BEIIECTB.

KnaccudummpoBats nzydaemoie
BemiecTBa. OnuckBaTh HEPTH U
cniocoOrI e€ mepepaboTku. Jlematsb
YMO3aKIIIOUEHHS O XapaKTepe
W3MEHEHHSI XHMUYECKUX CBOWCTB
yraeBoopooB. O600marTe u
CHUCTEMAaTHU3UPOBATH 3HAHUS 00
YTIEBOIOPOJIAX.

I'naga l11. Kuciopox — u a3orocoaep:kamue opranudeckue coequnenus (13 1)
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TeMmpbl, pacKkpbIBaroLIe JAHHBI
pasnesmporpaMmsl. Komuectso

OcHoBHOeE cofiep:kaHMe MO

XapakTepucTHKA OCHOBHBIX BH/I0B
HeATeTbHOCTH YYeHUKA

YacoB, OTBOMMBIX HA JTaHHYIO TeMaM N .
(Ha ypoBHe y4eOHBIX el CTBHI)
Temy
3. I'nasa III. OpnHoaToMHBIE CIIUPTEHL. Hcnonp30BaTe MEXIIPEIMETHBIE
Kucnopon - W | OTWIOBBIA  CIIUPT M €ro | CBS3H.
a30TocoaepIKaIIne JeicTBre Ha OpTaHU3M. OnuceIBaTh OTHOATOMHBIE
opranmyeckue coequnenusi | ['omonornveckuit PS4 | CIIUPTHI M TOMOJIOTHYECKUHN Psilt
(13 ) IIPEIECIBHBIX OJHOATOMHBIX | IPENEIbHBIX OJHOATOMHBIX CIIUPTOB.
cnuptoB. Homenknarypa u | [lomb3oBaTbest hopMybl
U30MEPHS CIUPTOB. | OTHOATOMHBIX CIIUPTOB,

®u3nyecKrne CBOMCTBA CIIUPTOB.
CriocoObl MONMy4YeHHUs] CHUPTOB.

XuMHUueckue CBOICTBa
CIIUPTOB. IIpumenenus
CIIUPTOB. MmuoroaTomMHbIE
CIIAPTHL. IlonsTue 0
MHOI'0aTOMHBIX CIIUpTax.
Crioco6st MOy YEHHUS
MHOI'0aTOMHBIX CIIUPTOB.
XuMHUYECKHUE CBOMCTBa 51
IIPUMEHEHNE  MHOIOATOMHBIX

cnuptoB. denon. Pe”on u ero

CTPOCHHE. duznyeckue 51
XUMHYECKHE CBOKMCTBa (eHOIA.
[IpumeHeHue ¢enomna.
Anpnernnnsl U KetoHbl. [TonaTne
00 aJIbJeTnaax.
T'omonoruueckuii pan
aJIbJETHIOB. Cr1oco0bI
TTOJTYYECHUS aJIbJIETUJIOB.
Xumudgeckue CBOICTBA
aJIbIETHIOB.

denonhopMabaeruIHas

cmona. IloHsATHE O KETOHAax.
KapbonoBrie KHCIIOTHI.
dusznyeckne CBOMCTBA i
CIIOCOOBI MOy YSHHUS
KapOOHOBBIX KHCJIOT.
Xumugeckue CBOMCTBa
KapOOHOBBIX KHCJIOT.
Haxoxnenue B mpupope U
MIpUMEHEHHNE KapOOHOBBIX
kucnor.  CrnoxkHble  3(HPHL.
Kupsel. [loHsiTHE O CIOXHBIX
a¢upax. Haxoxnenue B
IpUpoJIe u MIpUMEHEHUE
CIOXKHBIX 3¢upoB. Kupbsl, #ux
CTpOeHHue u CBOMCTBA.
YrieBonsl. Tlonstue 00
yrieBoax. XUMHYECKHE
CTpOEHUE TJIIOKO3BI.
®duznyeckie U XUMHUYECKHE

CBOMCTBA IIIOKO3BI. I'JIIOKO3a B
TIPUPOJE. Caxapoza Kak

HOMEHKJIATYPOH W MU30MEPHs CITUPTOB.
XapakTepu3oBaTh HU3NIECKUE U
XHMMHUYECKHE CBOMCTBA CIIUPTOB.
YMeETh COCTaBISATh CXEMBI ITONTyYEHUS
CIIUPTOB. XapaKTepU30BaATh
MPUMEHEHHE CITUPTOR.
KiaccuduiupoBats n3y4aembie
BEIIECTBA.

OnuceIBaTh MHOIOATOMHBIC
CIUPTHI U TIOHSATUE O MHOTOATOMHBIX
CIHPTax. XapaKTepr30BaTh CIIOCOOBI
MOJIyYSHHSI MHOTOaTOMHBIX CITHPTOB,
XUMHYECKHE CBOMCTBA U MPUMEHEHHUE

MHOTOATOMHBIX CITUPTOB.
OnuceBaTh PEHONT U €ro CTPOCHUE.
XapakTepu3oBaTh GU3UUIESCKUE U
XUMHYECKUE CBOMCTBA (eHoIa, a
TaKke IpUMeHeHne (eHoa.
KnaccudunupoBats n3ydaembie
BEIIECTBA.

OnuceIBaTh aNbIeTUAB U
KeTOHBI. COCTaBIISTh YpaBHEHUS
XUMHYECKUX peakiuii. OTHChIBaTh
aJIbIETU/IBI, KETOHBI, TOMOJIOTHYECKUN
PSA ambAETHIOB. XapaKTepH30BaTh
CIIO0COOBI MTONTydeHust U (PU3UKO-
XUMHYECKUE CBONCTBA aJIbJIETHIOB.
CocTaBIATh ypaBHEHUS] XUMHYECKAX
peaxnuii. Knmaccudummposats
M3ydaeMble BEIIECTBA.

OnuceiBaTh KApOOHOBBIE
KHACJIOTBL. Y METh COCTaBIISITh CXEMBI
TIONyYeHHsI KapOOHOBBIE KHCIIOT.
XapakTepnu3oBaTh (GU3NIECKHE
CBOIICTBA U XMMHUYECKUE CBOICTBA
KapOOHOBEIX KHCIIOT. Y METh
COCTaBIISITh CXEMBI HAXOXKJICHHE B
MIPUPOJIE U TIPUMEHEHUE KapOOHOBBIX
kuciot. Knaccudunuposats
M3ydaeMble BEIECTBA.

OnuceIBaTh CIIOKHBIC 3(QUPBI U KUPEL.
XapakTepru3oBaTh HAXOXKICHUE B
MIPUPOJIE U TPUMEHEHHUE CITOMKHBIX
3(UPOB, KUPBI, UX CTPOCHHE U

16




TeMmpbl, pacKkpbIBaroLIe JAHHBI
pasnesmporpaMmsl. Kommyectso

OcHoBHOeE cofiep:kaHMe MO

XapakTepucTHKA OCHOBHBIX BH/I0B
HeATeTbHOCTH YYeHUKA

Y4acoB, OTBOMMbIX HA JAHHYIO TeMaM N .
(Ha ypoBHe y4eOHBIX el CTBHI)
TemMy

MPEJACTaBUTENb  JTUCAaXapHIOB. | (PM3UKO-XUMUYECKUE CBOWCTBA.

ITonucaxapupl. Awmunpl. | CoCcTaBIATh YpaBHEHUS XUMUYCCKIX

IlonsTue 00 aMUHaX. | PeaKIMi CIOKHBIX 3(QUPOB.

Krnaccudukanmst aMUHOB. OnwuceIBaTh NOHATHE 00

dusnyeckue CBONCTBA U | YIJIEBOJAX U XUMUUYECKHE CTPOCHUE

MOJTy4EHUE BOKHEHUIMX | TItoKo3bl. Kiaccuduuuposarts

aMHMHOB. XHMMHUYECKHE CBOMCTBA
aMuHOB. OONacTH TPUMEHEHUS

aMMHOB. AMHWHOKHUCIIOTEI.
benxu. Crpoenue
aMUHOKMCJIOT. Croco0n1
Honyqum{ n XUMHNYECCKHUEC
CBOMCTBA AMMHOKHUCJIOT.

TTonstre o menrtugax U OelKax.
Crpykrypa v GyHKIUH OCIKOB.
XuMHUecKne CBOMCTBA OEIKOB.

T'enernueckas CBA3b MCXKOY
KJIaCCaMHt OPraHUYECKUX
COEIMHEHU. IIpakTrueckas
padora 1. Hnuenrtuduxanus
OpraHU4eCKUX COEMHEHUN.
BriBogs! k rimase Il «Kucnopon
- u a30TOCOJIepIKaIIINe

OPraHuYCCKUEC COCTUHCHU )

M3y4aeMbl€ BEIIECTBA. Y METh
XapaKTepr30BaTh PU3HUKO-
XMUMHYECKHE CBOHCTBA TIIIOKO3bI U
caxapo3bl KaK Ipe/ICTABUTENh
JIICaxapyJIoB.

OnuceiBaTh nojaucaxapuabl 1
AMHHBI. OHpeI[eJ'IHTL IIOHATUA
«ITomucaxapunply, « AMIUHBD.
Knaccudunmposats nonucaxapuibl 1
aMHHBI. XapaKTepU30BaTh
HaXOXJIECHUE B IIPUPOLE U
IIPUMEHEHNE AMUHOB. Y METh
XapaKTepr30BaTh PU3UKO-
XUMHYECKHE CBOIICTBA aMHUHOB. Y METh
3aMHChIBaTh MPEACTABUTENN aMUHOB.

OnuceBaTh OEIKU U CTPOCHHUE
aMHUHOKHCJIOT.

KnaccudurmpoBaTh aMUHOKHCIIOTH U
Oenmku. XapaKTepru30BaTh MOHATHE O
menTuaax, 0ekax, CTpykTypa,
(GYHKIIUN 1 TIpUMEHEHHE OEITKOB.
YMeTh XapakTepru30BaTh GHU3UKO-
XUMHYECKHE CBOHCTBA AMHHOKHCIIOTHI
u 6enku. [loms30BaThbes nHDOpPMAITICH
W3 PYTUX UCTOYHUKOB IS
MOJITOTOBKH KPATKUX COOOIIIEHHIA.
OcyIecTBIsATh TEHETHYECKYIO CBSI3b
MEXTy KIIACCAMH OPTaHHYECKIX
coequHeHn. O000mATh 1
CHUCTeMaTHU3UPOBATH 3HAHUS 00
KHACJIOPO — ¥ a30TOCO/IEpIKaIIie
OpPTaHUYECKHE COCTUHEHHUS.

I'nasa IV. Opranuyeckasi xumus 1 061ecTBo.(6 4.)

Opranuyeckasi XMMHUSA H
001ecTBo.(6 4.)

Bbrorexnomorus.
AmnaspoOHas Ononornyeckas
ouncTka. ['eHHas
WHKEHEpPUS.
Knaccudukanus monumepos.
HckyccTBeHHbBIE TOTUMEPBL.
IInactmaccel. BoinokHa.
CuHTEeTUYECKHE MTONTUMEPHI.
[Tyt cuHTE3a MOTUMEPHBIX
nener. Baxxueinmme

YcraHaBiIMBaTh BHYTPH- U
MEXIPEAMETHBIE CBSI3H.

Onpenensate MOHATUS «AHAIpPOOHAs
OnonornyuecKasi OUUCTKay,
«VcKyccTBEHHBIE TOTUMEPBI»,
«CHUHTETHYECKUE MTOTUMEPEDY,
«I'ennas umxeHepus». Ilomp3oBaThCs
nHpOpMaen u3 Jpyrux HCTOUHUKOB
U1l IOATOTOBKH KPATKUX COOOLICHUH.
I'oTOBUTH KOMIIBIOTEPHBIE
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TeMmpbl, pacKkpbIBaroLIe JAHHBI
pasnesmporpaMmsl. Kommyectso
YacoB, OTBOMMBIX HA JTaHHYIO
Temy

OcHoBHOeE coiep:kaHMe MO
TeMaM

XapakTeprcTHKA OCHOBHBIX BH/I0B
HeATeTbHOCTH YYeHUKA
(Ha ypoBHe y4eOHBIX el CTBHI)

CHHTETHUYECKUE TTOTUMEPHI.
CuHTeTHYeCK1Ee BOJIOKHA.
[IpakTuyeckas padora 2.
Pacno3naBanue mimacrmacc u
BOJIOKOH. BBIBO/IBI K TJ1aBE
IV «Opranudeckass Xumus u
00IIIECTBOY.

MIPE3EHTAIINH 110 TEME.
KnaccuguimpoBats moauMephl.
OnKChIBATh TIACTMACCHI, BOJIOKHA
CHHTETHYECKUE TTOJTUMEPHI.
006001aTh ¥ CHCTEMAaTU3HPOBATh
3HaHMsI 00 OpraHuyecKast XuMUs 1
00111eCTBO.

* TemaTnueckoe NJIaHUPOBAHHE ¢ OCHOBHBIMH BHIAMMU JI€SITEJILHOCTH
11 kaace, 1 yac B Heges 10, 34 4ACOB B Iojl

Tembl, pacKpbIBaoLe
JAHHBIA pazes
nporpammsbl. Koimmyecrso
4acoB, 0TBOAUMBIX HA
AAHHYKOTEMY

OcHoOBHOE coep:KaHue M0 TeMaM

XapakrepucTuka
OCHOBHBIX BH/IOB
AeATEeJIbHOCTH Y4eHHKA
(Ha ypoBHe y4eOHBbIX
neHCcTBHUIl)

FnaBa l. Crpoenne BemecrBa.(17 4)

1. Ctpoenue
BemecTBa(16 u)

HEUTPOHBI.
DJIEKTpOHHAS
DHEepreTUYeCcKuil
OcobGenHocTH

OCHOBHEIE CBEICHUSI

CTpOEHUM aToMma. SApo: MpOTOHBI U
DJIEKTPOHBI.
000JI04Ka,
YPOBEHb.

H3oTtomml.

0 Hcnonn3oBaTh

MEXIIPEAMETHBIC CBSI3H.
Pa3znuyaThe NOHATHSA «aTOM,
«MOJIEKYIIay, «M30TOIIY,
«ANEKTpOHHAsE  000J0YKay,

CTPOCHHUS
JJICKTPOHHBIX ~ 000JIOYEK  aTOMOB
9J€MEHTOB 4-ro W 5-ro MepuojoB
MEePUOINYECKOMN CHUCTEMBI J.HN.
MenpaeneeBa (mepexoTHBIX
anemeHToB). [ToHsATHE 00 OpOUTATIAX.
S- W p-opbutamu. DIECKTPOHHBIC
KOH(MUTYpallUd aTOMOB XMMHYECKUX
a1eMeHTOB. [leproanueckuii 3aKkoH 1
CTpOEHHUE aroma. OCHOBHBIC
CBEJICHUS O CTPOCHUM  aroMa.
Otkpeitne  J.W. MenpeneeBbIM
MIEPUOINYECKOTO 3aKOHa.
[lepuonnueckuii 3aKOH AN.
MenneneeBa B CBET€ YYEHHS O
ctpoennn artoma. llepuoamueckas
CHCTEMa XHUMHYCCKHUX DJIEMCHTOB
.. MenneneeBa — rpaduueckoe
0TOOpakeHue MIEPUOINYECKOTO
3aKOHA. Du3ndecKuit CMBICJI
MOPSAIKOBOTO  HOMEpA  DJIEMEHTA,

«QHEPreTUYECKU YpOBEHBbY,
«XUMUYECKHUH 3JIEMEHT.

OnuceiBaTh 0COOEHHOCTH
CTpOEHUs AIIEKTPOHHBIX
000JI04eK aTOMOB JIEMEHTOB
4-ro0 ®u 5-r0 TEpPHOJIOB
MEePUOINIECKON CUCTEMBI
JI.H. MenneneeBa
(IepexXoHBIX  DAJIEMEHTOB),
noHsATHE 00 OpOUTATIAX S- UP-
opOuTaNy, SIEKTPOHHBIE

KoH(Urypanuu aTOMOB
XUMHYECKUX AJIEMEHTOB,
MEePUOJANYECKHIT  3aKOH |

CTPOCHHUEC aTOMA, OCHOBHBIC
CBCJCHUA O CTPOCHHUU aTOMa,

OTKPBITHE JIRYH
MeunpeneeBbIM
MEePUOANYECKOTO 3aKOHa,

nepuoandeckuil 3akox JI. M.
MenpeneeBa B CBETE y4EHHUs
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Tembl, pacKpbIBaloLe
JAHHBIA pa3ael
nporpammsbl. Koinyecrso
4acoB, 0TBOJAUMbIX HA
AAHHYIOTEMY

OcHoBHOE coaepkaHHuE 110 TEMaM

XapakrepucTuka
OCHOBHBIX BUJ0B
NeTeIbHOCTH YYEeHUKA
(Ha ypoBHe y4eOHbIX

HOMEpa IMepuoJia U HoMepa IpYIIIbIL.
Banentnsle 3nextpoHsl. [lpuynnsl
U3MEHEHHUS CBOICTB DJJIEMEHTOB B
nepuojax W rpynnax  (IJIaBHBIX
noarpynnax). Ilonoxxenue Bogopoaa
B NIEPUOINYECKON CUCTEME.
3HaueHUe MEepUOIMYECKOrO 3aKOHA U
MIEPUOINIECKOMN CHCTEMBI
XUMHUYECKHX 3JIEMEHTOB JL.
MenpneneeBa ayig pa3BUTUS HAayKu U
NOHUMAHUSI XUMUYECKOM KapTHUHBI

mupa. JlemoHcTpanuu. Paznuunsle
GOopMBI  MIEPUOIUYECKONH CHCTEMBI
XHMHUYECKHX 3JIEMEHTOB JL.
Menneneena.

JlaGopatopubiii  ombIT. 1. «
KonctpynpoBanue mnepuoandeckou
TaOJINIIBI 3JIEMEHTOB C

WCITOJIb30BAaHUEM KapTOUCK».
HMonHas XuMHYecKas CBsA3b U
annonel. Kiaccudukarus HOHOB.
HNoHHbIE KPUCTATUTMYECKUE PEIIETKH.
CBOMCTBA BEHIECTB C ATHUM THUIIOM
KPUCTAJUIMYECKHUX PEUIETOK.
KoBanentnas XHMUYECKas
CBS3b. DIIEKTPOOTPULIATEITLHOCTD.
[Tonspras n HETOoJIsIpHAS
KOBaJIEHTHBIE CBSI3H. Jnrons.
[TonsspHOCTH CBSI3W W TOJIIPHOCTH
MouieKysnbl. OOMEHHBI M JTOHOPHO-

AKIICIITO pHLII71 MCXaHHU3MbI
06p330BaHI/I$I KOBAQJICHTHOM CBS3H.
MOHGKYJ'IﬂpHLIe n aTOMHBIC
KpUCTAJTININYCCKUC PCUICTKU.

CBolicTBa BEIISCTB C 3TUMHU TUIAMH
KPUCTAJUIMYECKUX PELIETOK.

Merannudeckass ~ XUMHUYECKas
cBs3b.  OCOOEHHOCTH  CTPOEHHS
aTOMOB MeTauioB. MeTaindyeckast
XAMHYECKas CBA3b M METaJIMUecKas
KpHUCTaJUIMYecKas pernieTka.
CBolicTBa BEIIECTB C 3THM THUIIOM
CBSI3H.

Bonoponnas XAUMHYECKast
CBSI3b. MexMonexynsipHas 51
BHYTPUMOJIEKYJISIpHAsT BOJAOPOIHAS

AeHCTBHIA)
O CTpOGHHMHM aromMa H
nepuoandecKas cucrema

XUMHUYECKHX aneMeHToB J[.1.
MemnneneeBa — rpadudeckoe
oToOpakeHue

MEePUOANYECKOTO 3aKOHa.
CpaBHUBATH CBOICTBA
BELIECTB.

O600mmars "
CHUCTEMAaTU3UPOBaTh  3HAHUS
00 OCHOBHBLIC CBEACHHUS, O
CTPOCHHH aToMma.
CpaBHUBATH buznueckue

CMBICIT TIOPSIKOBOTO HOMeEpa
pJIeMEeHTa, HOMEepa Mepuoja

HOMEpa TPYIIIBL.
XapakTepru3oBaTh

MIPUYUHBI M3MEHEHUS
CBOWCTB AJIEMEHTOB B
nepuoaax u rpymnmax
(TTIaBHBIX MO PYIIax)
MOJIOKEHHE  BOJOpoJa B

MEPUOJINYECKON CHUCTEME U
3HAYEHHWE  MEPUOJAUYECKOTO
3aKOHA W NEPUOAUYECKOM
CHCTEMBI XUMHAYECKUX
anemenToB J.M. MenzaeneeBa
JUIL  pa3BUTHUSL HAyKu U
IMOHUMAaHUS XUMHYECKON
KapTuHbl Mupa. OnpenensaTh
BaJICHTHOCTh aTOMOB B
OMHAPHBIX COCTUHEHUSX.
VYmern MMOJIL30BaThCS
[Tepuoauueckoit CHUCTEMOH
XHMHYECKUX s1eMentoB [l.M.
MenneneeBa pu
OIPEJETIEHUN BAJICHTHOCTH.
OnuceBaTh COCTaB
MIPOCTEUIINX COCIUHEHUN 10
WX XUMHYECKUM (popmymnam.
CocTaBiAaTh bopmyIbl
OMHApHBIX COEIWHEHUN TIO

HU3BECTHOM BaJICHTHOCTHU
aTOMOB.
MOIICJ'II/IPOBaTB CTPOCHHUC

MOJICKYJI MC€TaH4, aMMMHAKa,
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Tembl, pacKpbIBaloLe
JAHHBIA pa3ael
nporpammsbl. Koinyecrso
4acoB, 0TBOJAUMbIX HA
AAHHYIOTEMY

OcHoBHOE coaepkaHHuE 110 TEMaM

XapakrepucTuka
OCHOBHBIX BUJ0B
NeTeIbHOCTH YYEeHUKA
(Ha ypoBHe y4eOHbIX
AeHCTBHIA)

CBSA3b. 3JHAUEHUE BOJIOPOJHOMN CBS3U

UL OpraHu3aluu CTPYKTYp
OHOTIOIUMEPOB.

[Tonumepsr. Opranuueckue
IIOJIMMEPBI. IInactmacca.
Heoprannueckue noamMepsl.

I'azo00pa3Hoe COCTOSIHUE
BEILIECTBA. Tpu arperaTrHsIx

COCTOSIHUSL BOJbI. MOJISIpHBIN 00bEM
ra3000pa3HBIX BEIIECTB.

[Tpumepsr ra3o00pa3HbIX
MIPUPOTHBIX CMecen: BO3/1yX,
MIPUPOTHBII ras. 3arpsi3HeHue
aTMocepbl  (KUCIOTHBIE  JOXKAH,

MapHUKOBBIN 2P deKT) 1 6opnda ¢
HuM. [lpencraBurenu
ra3oo0pa3HbIX BEIIECTB: BOAOPO],
KHCJIOPO/I, YIIIEKUCIIBIN a3, aMMHUaK,
stiiieH. X monyuenue, cobupanue
U pacrio3HaBaHUe.

Kunkoe cocrosiHHME BelIECTBA.
Bopna. TlotpeGienne Boabl B OBITY U
Ha Mpou3BOJCTBE. JKecTKOCTh BOJIBI

U crnocoObl  ee  ycTpaHEHWUs.
MunepanbHbie BOJIbI, ux
UCIIOJIb30BAHUE B  CTOJIOBBIX U
Je4eOHBIX LEJISIX. Kunxue

KPUCTAJUIBl U UX IPUMEHEHUE.
TBepmoe cocrosiHHE BelIeCTBA.

AmopdHble TBepable BellecTBa B

OpUpOJIe U B KU3HU YEJIOBEKa, MX

3HAa4YCHUC n IMPUMCHCHUC.
KpI/ICTaHHI/I‘IGCKOC CTPOCHHUC
BCIICCTBA.

I[I/ICI'IepCHLIe CHUCTCMBI.

[lonsATHE O OUCHEPCHBIX CHCTEMAX.
HucnepcHas (a3za U qucrepcuoHHas
cpena. Knaccudukanus aucnepcHbIx
CUCTEM B 3aBUCHUMOCTH  OT
arperaTHoOro COCTOSIHUSL JUCIIEPCHOMN
Cpeabl ¥ TUCTIEPCUOHHOM (a3bl.

I'pyboaucriepcHble  CHUCTEMBI:
SMYJbCUH, CYCIIEH3UH, a3PO30JIH.
ToHKOIUCIIEPCHBIE ~ CHUCTEMBIL:

TE€JIU U 30JIH.
CocrtaB BelecTBA M CMECEM.

[IpOIIaHa, XJ0pOBOJIOPO/aA.
Ymerp  paznuyath  (HOpPMBI
MEPUOINYECKOMN CHCTEMBI
XUMHUYECKHX aneMeHToB J[.1.
MenneneeBa. Ilonp3oBarbes
uHpopmanuen U3  JAPYrux
HMCTOYHHUKOB JIJISI TIOATOTOBKHU
KpaTKHUX COOOIICHUH.
['otoBUTH KOMIIBIOTEPHBIC
MPE3EHTALNH IO TEME. Y METh
KOHCTPYHUPOBATH
MEPUOINYECKOM TaOJINIIBI
AJIIEMEHTOB c
WCIIOJIb30BAHUEM KapTOUEK.
Paznuuarh moHATHS «HMOHHAS

XUMHUYCCKaA CBA3b»,
«aQHHOHBID, «KOBaJICHTHAas
XUMHUYCCKaA CBA3b»,

«3IIEKTPOOTPULIATEILHOCTDY,
«TUTIONIBY.
XapaxkTepru3oBaTh
MOJISIPHOCTH CBSI3U u
MOJISIPHOCTH MOJIEKYJIBI,
OOMEHHBII ¥ JJOHOPHO-
AKLENTOPHBII ~ MEXaHU3MbI
0o0pa3oBaHusl  KOBAJICHTHOU
CBSI3U, MOJIEKYJSIDHBIE U
aTOMHBIE  KPUCTAJUIMYECKUE
pELIETKH, CBOMCTBA BEILLECTB
c STUMHU TUIIAMU
KPUCTAJUIMYECKUX PEIIETOK.
Paznuuate MOHATHUSA
«METaJJINYECKasi XUMHYECKast
CBSI3bY, «MeTaJIInYecKas
KpUCTAJUIMYECKasl PEIIeTKay,
«BOJIOPOJIHAS ~ XHMMYECKas
CBSI3b). XapakTepu3oBaTh
MEXKMOJIEKYIIsIpHas u
BHYTPUMOJIEKYJISIpHAs
BOJIOPOJHAs CBS3b, 3HAUCHUE
BOJIOPOJIHOW  CBS3U  JUISA
OopraHu3anumu CTPYKTYp
OUOTOIUMEPOB, CBOMCTBA
BEIIECTB C OTUM THUIIOM
CBSI3U. O06006mars u
CHUCTEMAaTU3UPOBaTh 3HAHUSA
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Tembl, pacKpbIBaloLe
JAHHBIA pa3ael
nporpammsbl. Koinyecrso
4acoB, 0TBOJAUMbIX HA
AAHHYIOTEMY

OcHoBHOE coaepkaHHuE 110 TEMaM

XapakrepucTuka
OCHOBHBIX BUJ0B
NeTeIbHOCTH YYEeHUKA
(Ha ypoBHe y4eOHbIX
AeHCTBHIA)

BemectBa MOJIEKYJISIPHOTO 51
HEMOJIEKYJIIPHOTO CTPOECHHS. 3aKOH
MIOCTOSIHCTBA COCTaBa BEILIECTBA.
[Tonsitue «HOJIS» 51 ee
Pa3HOBUIHOCTU: MaccoBas  (oJis
JJIEMEHTOB B COEIUHEHHM, JIOJIS
KOMIIOHEHTOB B CMeCH — J0JIs
MpUMECEH, JO0JISI  PACTBOPEHHOTO
BEIIIECTBA B PAcTBOPE) U OOBEMHAs.
Jons BhIXOJAa MPOJYKTA PEaKLUU OT
TEOPETUYECKH BO3MOYKHOTO.
JeMoHCTpanmu. Monens
KPUCTAITIMYECKON PEIIeTKH XJIOpHUIa

Hatpus. OOpa3nbpl MUHEpPaIoB ¢
HOHHOM KPUCTAITAYECKOU
pELIETKOM: KaJlbLIUTA, rajigra.

Mojien KpUCTATUIECKUX PEIIEeTOK
«CyXoro Jpaa» (MU HOJa), aaMasa,
rpaduta (Wam  KkBapma). Mozenb
MOJIEKYJIbI JIHK. OO6pa3siib
TuTacTMace
(benondopmanbaeruaHbIe,
HOJINYpETaH, TIOJTMATHIICH,
NPONMWICH, TOJMBHHWIXJIOPUI) U
u3nenus u3 Hux.O0pasipl BOJIOKOH
(mepcTs, MIeNK, aleTaTHOE BOJIOKHO,
KalpoH, JIAaBCaH, HEWJIOH) U U3JIeNHUs
u3 HuX. OOpa3Ipl HEOPraHMYECKUX

noJIMMEpOB  (cepa  IMJIacTUYecKas,
KBaplIl, OKCHU]T ATIOMHUHUS,
MPUPOJIHBIE AITIOMOCHITUKATHI).

Mogenp MOJISIpHOTO 00beMa ras3os.
Tpu arperaTHbIX COCTOSIHHSI BOJIBI.
OOpa3ipl HAKWUNIM B 4YaWHUKE U
TpyOax LEHTPATIbHOTO OTOTICHUS.
JKecTkocTh BOABI M CIIOCOOBI €€
ycrpaHenus. [Ipubopsl Ha JKUIKUX
kpuctamax. OOpa3ipl  pa3IUYHBIX

JMCIIEPCHBIX ~ CUCTEM:  3MYJIbCHUH,
CYCIIEH3UH, a’po30Jed, Telleh u
3oned. Koarymanusa. Cunepesuc.
O dext Tunnans.

JlaGopaTopHble ONBITHL. 2.
Onpenenenue THTA
KPHCTAIINUECKOM pELIeTKH

BEILIECTBA U OIIMCAaHHE €ro CBOMCTB.

00 OCHOBHBIC CBEACHHUSI, O
TUOBI  CBA3U.  Pasmuuath
TTOHSITHSI «TTOJTUMEPBIY,
«IIacTMacca»,  «BOJIOKHA.
XapakTeprus3oBaTh
OpraHUYeCKHe
BOJIOKHA PaCTHTEIHLHOTO
MIPOUCXOXACHUS,  BOJIOKHA
YKUBOTHOTO TIPOUCXOXKICHUS
u HEOPTraHUYICCKHE
nomumepsl. O0o0mare u
CUCTEeMATH3UPOBATh 3HAHUS
00 moJIMMeEpBI.
XapakTepru3oBaTh
razoo0pa3Hoe COCTOSTHHE
BEIECTBA, TPHU arperaTHbIX
COCTOSTHUS BOJIBI.
0COOCHHOCTH CTPOCHUS
razoB, MOJIAPHBI  00BEM
ra3z000pa3HbIX BEILIECTB,
MIPUMEPBITa3000pa3HBIX
MPUPOAHBIX CMECEH: BO3YyX,

IIOJINMEPBHI,

MIPUPOAHBIN ras u
3arps;3HEHUE aTMocdepbl
(KHCTIOTHBIC TOXK]TH,
MapHUKOBBIA  3pdeKT) u

0opbba c HUM.

3HaTh MPEACTaBUTEIN
ra3000pa3HbIX BEIIECTB:
BOJIOPOJI, KUCIIOPOJ,
YTIJIEKUCIIBIN Ta3, aMMHAK,
STUJIECH U UX MOJIyYEeHUE,
coOupaHue U pacrio3HaBaHUeE.
O6006111aTL U
CHCTEeMAaTH3UPOBAThH 3HAHUS
00 razoo0pa3HbIX
NPUPOTHBIX CMECSIX. YUUThCS
pelaTh UCCIIe0BATEIbCKUM
NyTEM MOCTAaBICHHYIO
npobuemy.

HaGmonate npeBparieHus
U3y4aeMbIX BEILECTB.
OnuceiBaTh CBOMCTBA
BEIIIECTB B XOJI€
JIEMOHCTPAIIMOHHOTO U
71a00paTOPHOTO
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Tembl, pacKkpbIBaoIMe XapakrepucTuka
JaHHBIN pazaen OCHOBHBIX BUJ0B
nporpammbl. KosimuectBo | OCHOBHOe cofep kaHue 10 TeMaM NeTeIbHOCTH YYEeHUKA
4acoB, OTBOAUMBIX HA (Ha ypoBHe y4eOHbIX
JAHHYKTEMY AeHCTBHIA)
3. Os3HakOMJICHHE C KOJUICKIIUEH | SKCIIEPUMEHTOB.
MOJIMMEPOB: JIACTMACC M BOJIOKOH U
u3nenuss u3 Hux. 4. Hcnbitanue
BOJIBl HA JKECTKOCTb. YCTpaHEHUE
YKECTKOCTU BOJbL. 5. O3HaKOMIICHHE
C MHHEpPAIBHBIMH  BOoJaMH. O.
O3HakoMJIeHME C  JIUCHEPCHBIMU
CHUCTEMaMH.
Fnaea II. Xumunyeckue peaknumn. (9 1)
2. XuMH4yecKue [TonsiTue o xumuyeckon peakuuu, | Mcrnonab3oBaTh

peakuumn (9 4).

unayne 0e3 W3MEHEHHs COoCTaBa

BEIIIECTB. AnnoTtponus u
AJJIOTPOTIHBIE BUJIOU3MEHEHHUS.
[IpyunHbBl  ATIOTPONIHU Ha
npumepe Mo UK

KHCIIopoJia, yriaepoaa u docdopa.
O30H, ero OuoNOrHYecKas poJb.
H3omepsl 1 u3omepus.
Knaccuduxarnms XUMHYECKHUX
peaxuui, MPOTEKAIOIINUX c
U3MEHEHHEM COCTaBa  BEIIECTB.
Peakuuu COeIMHEHUS,
pa3ioXKeHus, 3aMelIeHus] U oOMeHa
B HEOPTaHUYECKOUM U OpraHN4ecKoin
XUMHH. Peakuuu  3x30- U
SHIO0TEPMHUUECKHUE. TennoBoit
3 PeKT XUMUIECKON peakiuu 1
TEPMOXUMHUYECKHE YpaBHEHHUS.
Peakuuu ropenusi, Kak 4aCTHBIN
ClIy4ai 3K30TepMUYECKUX PEAKIUH.

Ckopoctb XUMUYECKOU
peaxiuu. 3aBUCUMOCTh CKOPOCTH
XUMHYECKON peakluu OT MPHUPOIbI
pearupyromnmx BEIIECTB,
KOHIIEHTPALIUH, TEeMIIEPATYpHI,
TUTIOIIAIN MOBEPXHOCTH

COIIPUKOCHOBCHUA U KaTaJIU3aTOpa.
Peakmiun romo- u TCTCPOTCHHBIC.
Ilonstue 0 KaTaJn3e u

MEXIPEIMETHBIE CBSI3U.
Paznuuate noHsTHs
«@JIIOTPOIUS, «KU30MEPHI U
H30MEPHUSD», «PEaKIuu
COEIMHEHUS, Pa3NIOKEHUs,
3aMelNIeHnsI U OOMeEHa.
XapakTepu3oBaTh IOHSATHE O
XUMHYECKON peakluu, UIylnue
0e3 WU3MEHEHUS cocraBa
BEIIECTB, JJIOTPOIHUS u
AJUTOTPOTIHbIEC BUIOM3MEHEHUS,
OPUYMHBI  UIOTPONMM  Ha
npuMepe Moau(UKAIUI
KHUCITIOpO/Ia, yriepoja u
docdopa, 030H, ero
ouosoruyeckas poJIb,
KIacCHU(pHUKAIUS  XUMUYECKUX
peakiuii, MOPOTEKAIOUINX C
M3MEHEHHUEM COCTaBa BEIECTB.
3Hath ¥ 00001IaTh CKOPOCTh

XUMHUYECKON peakiuu,
3aBUCHUMOCTb CKOPOCTH
XUMHUYECKON  peakuuu  OT
OPUPOIbI pearupyronux
BELIECTB, KOHIIEHTpALIH,
TeMIIepaTyphl, TUTOII AU
MIOBEPXHOCTU

COTIPUKOCHOBEHHS "

KaTajm3aTropa, pCakKuunu romo-
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Tembl, pacKpbIBaloLe
JAHHBIA pa3ael
nporpammsbl. Koinyecrso
4acoB, 0TBOJAUMbIX HA
AAHHYIOTEMY

OcHoBHOE coaepkaHHuE 110 TEMaM

XapakrepucTuka
OCHOBHBIX BUJ0B
NeTeIbHOCTH YYEeHUKA
(Ha ypoBHe y4eOHbIX
AeHCTBHIA)

KaTajau3aTopax.
Ouojoruyeckue
0COOEHHOCTH
(YHKIIMOHUPOBAHUSL.
HeoOpaTtumbie u
oOpaTuMble XUMHUYECKUE PEaKIUH.
CocrosiHue XUMHUYECKOTO
paBHOBecUS I OOpaTHUMBIX
XUMHUecKux peakuui. CrnocoObl
CMEIIEHHS XHUMHYECKOTO
paBHOBECUS Ha IpUMEpEe CUHTE3a
ammuaka. [loHATHE 00 OCHOBHBIX
HayYHBIX MIPHHITAITAX
MIPOU3BOJICTBA HAa MIPUMEpPE CUHTE3a
aMMHaKa WA CePHOW KUCIIOTHI.
Pons Bomel B XMMHUYECKOM
peaknuu. VICTUHHBIE — pPacTBOPBHI.
PactBopumocTs U Kiaccudukanus
BEUIECTB 110 O3TOMY [pPHU3HAKY:
pacTBOpUMbIE, MaJIOPACTBOPUMBIE
U HEpaCTBOPUMBIE BEILIECTBA.
DIIEKTPOJIUTHI u
HEAJIEKTPOJIUTHL.
DNEKTPOIUTHYECKAs TUCCOLUAIUS.
Kucnotel, ocHOBaHHUS U COJU C
TOYKHU 3peHus TEOpUU
ANEKTPOJUTUYECKOM TUCCOLHAIINN.
['uaponu3 opraHMuecKux u

depMeHTBl  Kak
KaTaJnu3aTopsl,
ux

HEOPraHUYECKUX COEIMHEHUI.
HeobpaTtumbiit TUAPOJIU3.
OOpaTuMBIif THAPOTU3 COTIEH.
lupponus  opraHmYeckux
COCIMHEHUN M €ro MNpPaKTUYECKOe
3HauUCHUE TUIST MOJTy4EHUS

THAPOJM3HOTO CHOUPTAa W MblLa.
buonoruueckas posib rHpoJiM3a B
IJIACTUYECKOM M SHEPreTUYECKOM
oOMeHe BeIIeCTB M DHEPIUU B
KJIETKE.

OKUCIIUTEIIHFHO-
BOCCTAHOBHUTEJIHHEIC peaKknH.
Crenensb okucnenus. Onpesenenne
CTETIeHH OKUCJICHHUsI IO opMyie

COCOMHCHU. Ilonstue 00
OKHCIIUTCIIBHO-
BOCCTAHOBHTCIIbHBIX pCaKknuAx.

U TETEPOTCHHbIC, MOHATHE O
KaTrajiu3e W KaTajau3aropax,
(dbepMeHTHI Kak OMOJIOTHYECKUE
KaTajau3aTopbl, OCOOCHHOCTH
uX QyHKIIMOHUPOBAHHS.
XapakTepru3oBaTh
HeoOpaTuMble U 0OpaTHMBbIe
XUMUYECKHE peaxkuuu,
COCTOSIHUE XUMHUYECKOTO
paBHOBECHSl ISl OOpaTUMBIX
XUMHYECKUX peakuui,
CIoco0bI CMEIleHUs
XUMUYECKOTO pPAaBHOBECHs Ha
npUMepe CHHTE3a aMMHaka u

HOHATHE 00 OCHOBHBIX
Hay4HBIX MIPUHITUTIAX
MPOM3BOJCTBA HA  TPUMEPE

CHHTE3a aMMHaKa WU CEpHOU
KHUCJIOTBHI.

Pasnuuate MTOHATHUSA
«XUMHUYECKOU peaxKumy,
«pPacTBOPUMOCTDY,

«QIEKTPOJIUTHI u
HEAJIEKTPOJIUTBDY, «THIPOIIU3Y.
XapakTepu3oBaTb  THUIPOJIHU3
OpraHNUYecKHUx u
HEOPraHUYECKUX COETUHEHUI,
HeoOpaTUMBbIi TUIPOJIU3,
00paTUMBI THAPOJIH3 COJICH,
THIPOJIN3 OpraHUYECKUX
COeIMHEHU N u ero
MPAKTUYECKOe 3HA4YeHue JUIst
MOJIy4YEHUS TUIPOJIUZHOTO
crupTa u MbLIA,
ouooruyueckas poIb
TUAPONIU3a B IUIACTHYECKOM H
SHEPreTHYECKOM oOmeHe

BELIECTB U DHEPIUU B KIIETKE.
3HaTh OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE PEAKLINH,
CTENIEHb OKUCIICHMS,
OIIpe/ICTICHUE CTENEHH
OKHCIIEHUs IO popmyie
COEMHEHUS, TIOHATHE 00
OKHUCJIMTEIBHO-
BOCCTaHOBUTEJIBHBIX
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Tembl, pacKpbIBaloLe
JAHHBIA pa3ael
nporpammsbl. Koinyecrso
4acoB, 0TBOJAUMbIX HA
AAHHYIOTEMY

OcHoBHOE coaepkaHHuE 110 TEMaM

XapakrepucTuka
OCHOBHBIX BUJ0B
NeTeIbHOCTH YYEeHUKA
(Ha ypoBHe y4eOHbIX
AeHCTBHIA)

OxucieHrne ¥  BOCCTaHOBJICHUE,
OKHUCJIMTEIh U BOCCTAHOBUTETb.

OneKTpoau3.  DIEKTPOJIU3
KaK OKHUCITHTEILHO-
BOCCTaHOBUTEIIbHBIN po1uEeCC.
DIEeKTPOIN3 pacriaBoB u
pacTBOpOB Ha TMpUMeEpe XJIOpHa
HaTpus. [IpakTnueckoe
IPUMCHCHUE AIIEKTPOJIN3A.
DNEKTPOTUTHICCKOE  TOJyYCHHE
ATFOMUHUS.

JeMoHCTpanmu.
[IpeBpamenue kpacuoro docdopa
B Oemwrii. Ozonarop. Mogaenn
MOJIeKyl H-OyraHa M H300yTaHa.
JlaGopaTopubie onbITHL. 7. Peakimst
3aMeIIECHUs MEIHW JKEIe30M B
pacTBope MEAHOro Kymopoca. 8.
Peakiuu, uaynme ¢ oOpazoBaHueM
ocajka, raza v Bojsl. 9. [Tonyyenue
KHCJI0poIa pazioxKeHueM
nepoKcHua BOJAOPOJAa C IMOMOIIBIO
okcuna mapranna (IV) m karanassl
ceiporo kaptodens. 10. [Tomyuenue
BOJIOpOJa B3aUMOJICHCTBUEM
KHUCJIOTHI ¢ IMHKOM. 11. Pa3znuunrnie
CJIydau THAPOJIN3a COJIEH.

peakuusix. CocTaBsITh
(hopMyIIBI BEIIECTB MO CTEIICHU
OKHCJICHUS JIEMEHTOB.
O060011aTh MOHATHUS
«OKHUCITHUTEIbY, «OKUCIICHHEY,
«BOCCTaHOBUTEIbY,
«BOCCTAHOBIICHHE.

Otb6upaTh HEOOXOIMMYIO
MH(OPMALIMIO U3 Pa3HBIX
HUCTOYHUKOB.
I'oToBUTH
Ipe3CHTAINH
Uccnenosarts
H3y9aeMbIX
BemecTB.0Habmoatn
duznyeckue W XHMHYECKHE
TIPEeBpAICHUS H3y4aeMbIX
BenrecTs.0OMUChHIBATE
XUMHYECKHE peaxuuu,
HaOJIFO1aeMBbIe B xXone
JEMOHCTPAIIIOHHOTO u
71a60paTOPHOTO
sKcnepuMeHToB.O/lenars
BBIBOJIBI M3 PE3yJbTaTOB
MPOBEIEHHBIX XUMHYECKUX
onbiToB. Kinaccuduuuposarsb
M3y4aeMble BEIIECTBA.

KOMHI)IOTepHLIG
o TEME.
CBOICTBA

I'napa I1l. BemecTBa n ux cBoiicrBa(8 4.)
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Tembl, pacKpbIBaloLe
JAHHBIA pa3ael
nporpammsbl. Koinyecrso
4acoB, 0TBOJAUMbIX HA
AAHHYIOTEMY

OcHoBHOE coaepkaHHuE 110 TEMaM

XapakrepucTuka
OCHOBHBIX BUJ0B
NeTeIbHOCTH YYEeHUKA
(Ha ypoBHe y4eOHbIX
AeHCTBHIA)

3. BemecTBa M HX
cBoiicTBa (8 u).

Meramisl. Biaumoneiictue
METaJUIOB C HEMeTaulaMH (XJIOpoM,
cepoit u KHCIIOPOJIOM).
BzanmoneiictBue  MIEIOYHBIX U
IICJIOYHO3EMENILHEIX ~ METaJlJIOB  C
BOJON. ONEKTPOXUMHUYECKUH Pl
HaIPSKEHUS METAJIJIOB.
Bzanmoneiictue METAJIJIOB C
pacTBOpaMu  KHCIOT W  COJIeH.
Koppo3uss wmeramno. Hemeramsl.
CpaBHUTENIbHAS XapaKTePUCTHKA
raJIoreHOB KaK HauOoJiee THIIUYHBIX
npeacrarenen HEMETAaJUIOB.
Kucnoter HEOpPTaHUYECKUE n
OpraHUYeCKue. Knaccuduxanus
KHCIOT.  XWMHYECKHMEe  CBOMCTBA
KHUCIIOT: B3aUMOJIEHCTBUE C
MeTajlaMM, OKCHIAaMM METaJlIOB,
TUAPOKCUIAMH METAJUIOB, COJISIMH,
crupTamu (peakiust dSTepUPUKALIAN ).
Oco0Ople  CBOMCTBA  a30THOM U
KOHIIEHTPUPOBAHHOM cepHOM
KUCIIOTEL. OcHoBanus
HEOPraHWYeCKHe M OpraHuYEeCKue.
OcHoBaHMs, HX KJIacCHU(pUKAIHI.
XYUMHUYECKHEe CBOMCTBA OCHOBAHHU:
B3aMMOJEHCTBHE C  KHUCJIOTaMH,
KHCJIOTHBIMU OKCUJAMH U COJISIMM.
Coun. Knaccuduxarus
CpenHue, KHUCJIIbIE u
OCHOBHBIE. XHMHUYECKHE CBOMCTBa
coJIeit: B3aMMOCHCTBHE c
KHCJIOTaMH, IIeI0YaMH, MeTaaaMHu
u coiisiMu. KadecTBEHHbBIC pPEaKIuu
Ha XJOpUMI-, cyabdar-, U KapOOHAT-
AHHOHBI, KATHOH aMMOHUS, KaTHOHBI

COJIEH:

xenesa (1) wu(Ill). Tenernueckas
CBSI3b MEKITY KJ1accaMu

HEOPraHWYEeCKUX W OPraHUYECKHX
COCIMHEHUM. ITonsTne 0

T€HETUYECKOHN CBA3M U IT'€HETUUECKUX
panax. I'eHeTHYeCKHil psAx MeTasuia.

['eneTnueckuit pan HeMeTala.
JeMoHCcTpanuu. Komnexmus
00pa3ioB METaJLIOB.

B3aumopelicTBie HaTpus U CypbMBbI

YcraHaBiMBaTh BHYTpU- U
MEXIIPEAMETHBIC CBSI3H.
OnuceiBaTh CBOMCTBA
M3y4aeMbIX BEIIECTB HA
OCHOBE HAOJIIOICHUH 32 UX
MIpEBPAIICHUSIMHU.
O06o00maTe 3HaHUS U JeNaTh
BBIBOJIBI O 3aKOHOMEPHOCTSIX
W3MEHEHUN CBOMCTB
METaJUIOB B MIEpUOJaX 1
rpynmax nepuoInyecKon
CHCTEMBI.

IIporHo3upoBatk cBOMCTBA
HEW3Y4YEHHBIX MIEMEHTOB U
UX COeINHEHNH Ha OCHOBE
3HaHUH O NMEPUOAUYECKOM
3aKOHE.

3anuchiBaTh ypaBHEHHUS
OKHUCJIUTEIHHO-
BOCCTAaHOBUTENBHBIX peaKLUi
U peakiuii HOHHOTO OOMEHa.
CocraBiTh
KJIaCCU(PUKAIMOHHBIE CXEMBI,
CpPaBHUTEIbHBIC U
00001aroIIe TaOIUIIBL,
OTIOPHBIE KOHCIIEKTHI.
Ot6upars nHMOPMAITUIO U3
JIPYTUX UCTOYHUKOB JIJIsI
MOATOTOBKH KPAaTKUX
COOOILIECHU.

['0TOBUTH KOMITBIOTEPHBIE
MPE3CHTAILINH TI0 TEME.
CocraByath hopMyIbl
OKCHUJIOB, KUCJIOT,
OCHOBaHMH, COJICH.
XapakTepu3oBaTh COCTaB U
CBOMCTBA BEIIECTB OCHOBHBIX
KJIACCOB HEOPraHUUYECKHUX U
OPraHUYeCKUX COETUHEHUI.
CoctaBnsaTh GopMyIbl
BEILIECTB 110 CTEIEHU
OKHCJICHUS JIEMEHTOB.
Ocyl1ecTBISTh
TE€HETUYECKYIO CBA3b MEXKY
KJIACCaMU HEOPTaHUYECKHUX U
OPraHUYEeCKUX COECTUHEHUN.
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Tembl, pacKpbIBaloLe
JAHHBIA pa3ael
nporpammsbl. Koinyecrso
4acoB, 0TBOJAUMbIX HA
AAHHYIOTEMY

OcHoBHOE coaepkaHHuE 110 TEMaM

XapakrepucTuka
OCHOBHBIX BUJ0B
NeTeIbHOCTH YYEeHUKA
(Ha ypoBHe y4eOHbIX
AeHCTBHIA)

C XJIOpOM, Xkene3a ¢ cepou. ['openue
MarHus ¥ aJIIOMUHUSA B KHCIIOPOJIE.
JlabopaTtopubie OTIBITHI. 12.
HcnbiTanue  pacTBOpOB  KHCIIOT,
OCHOBAHUM U COJIEH MHIUKATOpPaMHU.
13. B3aumoneiictBue  comsiHOM
KHCJIOTBI W PacTBOpa YKCYCHOM
KUCJIOTBI  C  METaJUIaMH. 14.
BzaumonenicTBue COJITHOM KHCIIOTBI
U pacTBOpa YKCYCHOW KHCJIOTHI C
ocHoBanmsaMH. 15. B3ammonelicTBre
COJISIHOM  KHCIOTBI M pacTBOpa
YKCYCHOW KHCJIOTBHI ¢ coysiMi. 16.
[Tonyuenne u CBOICTBa
HEpPaCTBOPUMBIX  OCHOBaHuid. 17.
I'maponus XJmopuaoB MW aleTaTtoB
IETIOYHBIX METaJIJIOB. 18.
O3HakoMJIeHHE C KOJUICKLHAMU: a)
MeTayuioB; ©0) HEMETaIoB,  B)

KHCIIOT; T) OCHOBaHUH; 1)
MUHEPAIOB U OHOJOTHYECKHX
MaTepHajoB, CoJIepKaIInX

HEKOTOPBIE COJIU.

[IpakTrueckas padora Ne 2. «
Pemenue SKCIIEPUMEHTAIbHBIX
3a1ad Ha UACHTU(DUKALIIIO
OpraHUYeCKUX U HEOPraHHUYECKUX
COEIUHEHUINY.

XapakTepru3oBaTh NOHATHE O
FEHETUYECKOM CBSI3HU U
TEHETUYECKUX PAJIaX,
TEHETUYECKUU pAJl METAIIA U
FEHETUYECKUU P
HeMetauta. Habmronats
JIEMOHCTPUPYEMBIE U
CaMOCTOSITEIHHO
MIPOBOIUMBIE

onbITHL. OOTIHUCHIBATH
CBOWCTBA M3y4aeMbIX
BEIIIECTB Ha OCHOBE
HaOJIIONEHUHN 3a UX
MpEBpALICHUAMU. OAHATU3ZUP
0BaTh CBOMCTBA HEMETAIIJIOB
o noarpymmnam.0O6001aTh
3HAHUS U JEJIaTh BHIBOJIBI O
3aKOHOMEPHOCTAX
W3MEHEHUI CBOWCTB
HEMETAJUIOB B IEPUOJIAX U
rpymnmnax nepuoan4ecKou
CHUCTEMBI.
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IHpunoocenue

Onucanue  y4eOHO-METOAMYECKOT0 W  MATEPHAIBLHO-TEXHHMYECKOr0  oGecredeHus!
o0pa3oBaTe/IbHOIO Mpouecca.

HaumeHoBaHHe y4eOHUKOB

JonosHUTeILHASI yueOHAs JIUTepaTypa AJsl y4amuXcst

o lNa6puensu O.C. Xumus. 10 . ba3ossiit ypoBens. — M.: [Ipoda.

. I'a6bpuensn O.C. Xumus. 11 k. ba3osenii yposens. — M.: JIpoda.

o Iabpuensu O. C, Smykosa A. B. Xumus. 10 k1. ba3oBerit ypoBeHb: Metoanyeckoe
nocobue. — M.: JIpoda

o lNabpuensu O. C, AmykoBaA. B. Xumus. 11 . ba3zoselit ypoBeHnb: Meroandeckoe
noco6ue. LIIM.: JIpoda

o INadpuensu O. C, Batnuna JI, [1. Xumuueckuil 3KCIEpUMEHT B cpefHel (MOJHOM) MIKOJ

10 k1. — M.: lIpoda

Awmer6eposa JI. 0., Crenanenko b. JI. "Kuaura no xumuwn jyist gomanisero urenus’. M. Xumus,
1975 .

Ia6puensa O. C. "Xumus" 10 k1., M. [Ipocsemenne. 2020 .

Kypur A. A. "JlabopaTopHbIe OTBITH U TpakTHYeckue paboTel o xumuu" M. AkBapuym. 1997
T.

"DHUMKIONIEIUYECKUH ClI0Baph IoHOro Xumuka". M. 1989 r

labpuensa O.C. Opran. xumus :YueOH. mig 10 k1. oOmeoOpa3oBaT. yIpEeKICHUA ¢ yriryod.
nsyuenrem xumuu / O.C.I"'abpuensa, U.I'.Octpoymos, A.A.Kaprosa. —M.: [Ipocserienue, 2004,
Kyssmenko H.E. Xumus. 1o IKOJTBHUKOB CT. KJIACCOB M MOCTYIAOIINX B BY3bI /
H.E.Ky3pmenko, B.B.Epemun, B.A.IToniko. — M.: OO0 «M3aatenbckuit mom «OHUKC 21 Bex»
: O00 «M3marensctBO « Mup u O6pazoBanuey, 2002.

Kymnapés A.A. 3agaun 1Mo XUMUU JJI CTapIICKIACCHUKOB W abutypuentoB. — M.: Illkona-
ITpecc, 1999.

MeTtoanyeckas JurepaTtypa sl y4uTeJsi

Pymsutuc I'.E., ®enpaman @.I'. Xumus 10-11 knace. Pemenne 3amau.-M.:/Ipoda, 2000.-176 ¢
Hoommuuckuit .1., HoBommmuckasH.C.. [locoOue ais cTapiiekIacCHUKOB: YIPaKHEHHS,
TecThl, 3anaun.- Kpacuomap: Coser. Kybans, 2006.-144 c.

Hoommuuckuit M.1., HoBomunckas H.C., ®enocoa JI.d. COOpHHUK caMOCTOSTENBHBIX pabOT
o xumuH. 8-11 kmacc. — M.: IIpocBemenue, 2002.- 166 c.

Panmenkuit A.M., Kyppsnosa T.H. [lunaktudeckuii matepuai mo oodmei xumuu s 11 kimacca.
— M.: IIpoceemenne, 2000. — 63 c.

Bustopckuit B.A. Jlunaktudeckuii Matepuall o opraHndeckoi xumuu.- M.: Boicuruik., 1997,
112 ¢

I'apa H.H., 3yeBa M.B. KouTpoasHubsie u mpoBepouHble padoThl mo xumuu. 10-11 kmaccel. — M.:
Hpoda, 1999. -144 c.

Kysnenoa O.I'., anruna JLII., IlleBnoBa T.A., FOcy6oBM.c. IlocoOue mo xumuu amns
noctynaromux B CHOMPCKHl TOCyIapCTBEHHBIM MEAUIIMHCKUI YHUBEPCUTET U PYTHE BHICIINE
MeauIuHCcKue yueOnbie 3aBeaenus. Yacte 2. Tomck: M3a-so HTJI, 2002.-104 ¢

IIBetkoB JI.A. DKCHEpPUMEHT 0 OpraHMYECKON XMMHUHU B cpenHed mkosie. — M.: IllkonbHas
npecca, 2000. — 190 c.

Xomuenko I'.I1., Xomuenko N.I'.Co6opHuk 3agau no xumuu.— M.: Beicimas mxoza, 2000.-238 ¢
Mansixuna 3.B. TecroBble 3aaHus Uil IPOBEPKU 3HAHUI yUaIIUXCS 110 OPraHUYECKON XUMUH.
— M.: TII «Cdepa», 2001 — 112 ¢

Pomanosckas B.H. Xumus. Pemenne 3amau. I[locobume mms crapmeknaccaukoB. — CII6:
«CrniernaneHas Jluteparypay, 1998. — 156 ¢
MuxanésaT.r., CrpensbaukoBa E.H. Pa3zpaGoTka memarornyeckux TECTOB IO XUMHUH. — M.:

BAKO, 2013. — 176c. — (MacTtepckasi yauTenss XdMHH).
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http://www.catalog.alledu.ru/predmet/chemistry/

www.goldpages.ru

www.chinainfo.nt

www.delphiciub.ru

www.price-lisl.kiev.ru

MarepuajibHO-TEXHUYECKOE o0ecnieyeHne 00pa3oBaTeJLHOI0 Mpoiecca
Habop 1mdpoBbix 00pazoBaTenbHBIX PECYPCOB.

YyebHoe 000py10BaHME ISl KAOMHETa XUMUH (KOJUICKITUH, HAOOPBI SISl U3TOTOBJICHUST MOIeTIeH
MOJIEKYJI, MpUOOPHI, TabopaTopHasi mocyaa v T.I1.)

Habops! xXuMHUECKHUX PEAKTUBOB

TaGmuIel U CXeMBbI

Buneodunbmsr

MynbsTUMeaniHas TPOAYKIUS (AUCKH, TECThl, KOMIBIOTEPHBIE MPE3EHTAIUH)
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