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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma pazpaboTaHa Ha OCHOBE:

1. ®enepanbHOTO  TOCYJAPCTBEHHOTO  00pa30BaTEILHOTO  CTaHIApTa
OCHOBHOTO 00111eT0 00pa3oBaHus (yTB. MPUKa30M MUHHUCTEPCTBA 0OOpPa30BaHUS U
Hayku P® ot 17 mexabps 2010 r. N 1897 "O6 yrBepkaenuun (emepaibHOTO
TOCYJapCTBEHHOTO  0Opa30BaTENIbHOTO  CTaHJAapTa  OCHOBHOTO  OOIIETo
obOpazoBanusa" C uU3MEHEHUSIMHU W JOMOJHEHUSMU OT: 29 nekadps 2014 r., 31
nekabps 2015 r.);

2. denepanbHOrO MepevHsl YYCOHUMKOB, PEKOMEHAYEMbIX K HMCIOJIb30BAHHIO
MIPY peaTU3aIiy UMEIONTUX TOCYIapCTBEHHYIO aKKPEIUTAITUIO 00pa30BaTEIbHBIX
porpaMM OCHOBHOTO 0OmIero, cpeaHero oOmiero oOpa3oBaHus (MpUKa3
Muno6puayku Ne 253 ot 31 mapta 2014 rosa ¢ U3MEHEHUSIMU U TOTIOJTHEHUSIMH );

3. IIporpammer H.H. T'apa (6a3oBbiit ypoBensb) [Ipocsemenue, 2017.

4. OcHOBHOM 00pa3oBaTebHON MPOrpaMMbl OCHOBHOT'O 0OIIIEro 00pa3oBaHUs
MAOY «JIunent Ne 4» r. Ps3anu.

5. Yue6noro mmana MAOY r. Ps3anu «JIumeid Ne 4y miis 9 kimaccoB Ha 2020 —
2021 y4eOHbIH TOSI.

OnHOM U3 BaXKHEWIIMX 33/1a4 OCHOBHOTO 0OIIEro o0pa3oBaHUs SIBISETCS MOJATOTOBKA
oOyyarolmuxcss K OCO3HAaHHOMY M OTBETCTBEHHOMY BBIOOpY JKM3HEHHOTO U
npodeccuonansHoro myTH. OOyuaromuecss JODKHBI HAyYUTBhCS CaMOCTOSITENIBHO
CTaBUTh LEJIU U ONPEACNATh MyTH UX JOCTHXKEHHUS, UCIIOJIb30BATh MPUOOPETEHHBIN B
IIKOJIE OTBIT B pEAJIbHOM KM3HH, 32 paMKaMU y4eOHOTo npouecca. XuMus Kak y4eOHbIN
MpeIMET BHOCUT CYIIECTBEHHBIN BKJIAJ] B BOCIMTAHUE U Pa3BUTHE OOYyYArOIIMXCS; OHA
NpPU3BaHA BOOPYXHUTh HMX OCHOBAMM XHMHYECKUX 3HAHUN, HEOOXOIUMBIX IS
MOBCEIHEBHOMN KU3HU, 3aJI0KUTh (PyHAAMEHT JJIsl JaJbHEWUIIEr0 COBEPIICHCTBOBAHMS
3THX 3HAHUI, a TaKKe ClI0cOOCTBOBATH 0€30I1aCHOMY MTOBEACHUIO B OKPYKaroIIeH cpeae
1 OEpe)KHOMY OTHOIIICHUIO K HEH.

N3ydeHne XuMuM B OCHOBHOM IIIKOJIE HAIIPABJICHO:

® Ha OCBOEHHE BA:KHEWIIMX 3HAHMHA 00 OCHOBHBIX MOHSTHUSAX M 3aKOHAX XUMUH,
XHMHUYECKON CHUMBOJIMKE;

e Ha OBJaJleHHe YMEHMSIMH HaOIIOJaTh XHMHYECKUE SIBJICHUSA, MPOBOJUTH
XUMHWUYECKUN DKCIEPUMEHT, IPOU3BOANUTH pPACUETHl HA OCHOBE XMMHUYECKHUX
dbopMyI BEIIECTB M YPABHCHU XUMUYECKUX PEAKITHH;

¢ Ha pa3BUTHE [103HABATEJIbHBIX HUHTEPECOB U UHTEIJIEKTYaIbHBIX CIOCOOHOCTEH B
MIPOIIECCE MPOBENCHUS XHMMHYECKOTO DKCIIEPUMEHTA, CaMOCTOATEIBHOTO
npuoOpeTeHus] 3HaHWM B COOTBETCTBMM C BO3HUKAIOUIMMH KU3HEHHBIMU
MOTPEOHOCTIMU;

e Ha BOCNHMTAHME OTHOLIEHUS K XMMHMHU KaK K OJHOMY U3 (DyHAaMEHTaJIbHBIX
KOMITOHEHTOB €CTECTBO3HAHUSA U JIEMEHTY 00I1I€UEI0BEUECKOM KyIbTYPHI;



® Ha MNpPUMEHEHHMEe TIOJYYEHHBIX 3HAHMII W YyMeHHMHl i1 0€30MMacHOTO
UCIIOJIb30BAHUSI BEIIECTB W MaTepUajioB B OBITY, CEJIbCKOM XO35SMCTBE M Ha
MPOU3BOJICTBE, PEIICHUS] MPAKTUYECKUX 3a7ad B TOBCEIHEBHOW >KHU3HH,
NPEeAyNpPEeXKICHUS SBJICHUM, HAHOCSIIMX BpeJ 370pOBbIO 4YEJIOBEKa U
OKpYKaroUIEH Cpelie.

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O ITIPEJIMETA
B copepxaHum NaHHOTO Kypca MPEACTaBICHBI OCHOBOIOJATAMOIINE TECOPETHUCCKHE
CBEIACHHUS 10 XHMHH, BKJIIOYAIOIINE HW3YYCHHE COCTaBa W CTPOCHHS BEIICCTB,
3aBUCUMOCTH WX CBOMCTB OT CTPOCHUSI, HCCICIOBAHNE 3aKOHOMEPHOCTEH XMMHUIECKUX
MIPEBPAIICHUA W MyTeH YIPaBICHUS UMHU B IEJSAX MOIYYCHUS BEIICCTB, MATEPHUAJIOB,
DHEPTHUM.
Coneprkanue yueOHOTO MpeaMeTa BKIIIOYAET CBEJICHUS O HEOPTaHUYECKHUX BEIECTBaX,
UX CTPOCHUM M CBOMCTBAaX, a TakKe XHUMHUYECKUX IMpolleccax, MPOTEKAIoUUuX B
okpyxatomeM wmupe. Haubonee croxnbie sieMeHThl DyHAaMEHTANIBHOTO —sJpa
coJiepkaHusi 001ero oOpa3oBaHMs MO XUMHUU, TaKhe, KaK OCHOBBI OPTaHUYECKOW U
MPOMBINIUICHHOW  XWMHH, TIEPEHECEHBI B  TIPOrpaMMy  CpeaHed  (TIOJTHOM)
00111e00pa30BaTEIbHOM MIKOJIBI.
TeopeTndeckyro OCHOBY H3YYCHHS HEOPTaHUYCCKONW XHMHHM COCTaBIIIET aTOMHO-
MOJIEKYJIIpHOE YyueHue, nepuoaudeckuid 3axkoH J[. WM. MeHneneeBa ¢ KpaTKUMu
CBEJICHUSIMU O CTPOCHUM aTOMOB, BHUJAX XHUMHUYECKOM CBS3M, 3aKOHOMEPHOCTSIX
MPOTEKaHUSI XUMHUYECKUX PEAKIIH.
B wm3ydeHmm Kypca 3HAYHMTENbHAs POJIb OTBOIUTCS XUMHUYECKOMY SKCIEPUMEHTY:
MIPOBEICHUIO TPAKTHYECCKUX W JTA0OPATOPHBIX padOT W OMHCAHHUIO UX PE3YJIBTATOB;
COOJTIOJICHUIO HOPM | TPABHJI TTOBEJACHUS B XUMUYECKUX JIA0OPATOPHSIX.
B kadecTBe NEHHOCTHBIX OPHEHTHPOB XHMHYECKOTO OOpa30BaHUS BBICTYMHAIOT
OOBEKTHI, U3y4aeMbl€ B Kypc€ XHMHH, K KOTOPHIM y OOydarommxcs (opMUPYETCs
[IEHHOCTHOE OTHOIIeHHE. [Ipr 3TOM BeyIIyI0 pOJIh UTPAIOT MMO3HABATEIHHBIC IICHHOCTH,
TaK Kak JaHHBIA y4eOHBIH MpPEAMET BXOJUT B TPYIILY MPEAMETOB MO3HABATEIHLHOTO
IIUKJIA, TJIABHAS II€JIb KOTOPHIX 3aKIIF0YAeTCS B H3yUYCHUH TTPUPOIBI.
OCHOBY no3nagamenbHbix YyeHHOCMel COCTABIISIOT HAYYHbIEC 3HAHMS, HAYYHbIE METOIbI
no3HaHus. [lo3HaBarenbHBIE IIEHHOCTHBIE OpPUEHTANUH, (OPMHUPYEMBIE B TPOIECCE
U3YUYCHUSI XUMUH, POSIBIISIOTCS B IPU3HAHUU:
* [ICHHOCTY HAyYHOTO 3HAHMS, €70 MPAKTUYECKON 3HAYMMOCTH, JOCTOBEPHOCTH;
* [ICHHOCTH XUMHUYECKUX METOJIOB UCCIICIOBAHUS KUBOW U HEXXUBOU MPUPO/IBI.

Pa3BuTHe mo3HaBaTeIbHBIX IEHHOCTHBIX OPUCHTAIMNA COACPKAHUS Kypca XUMHUH
MO3BOJIIET CHOPMUPOBATH:

* YBOXUTEIHHOE OTHOIIICHHUE K CO3UIATEILHOM, TBOPUECKOM EATEILHOCTH;

* MOHUMAaHKHE HeOOXOIMMOCTH 3/I0POBOTO 00pa3a KU3HU;



* OTPEeOHOCTH B O€3yCIIOBHOM BBITIOJHEHUH TIPaBUII 0€30MMaCHOTO MCTIOIh30BAHMS
BEILIECTB B ITIOBCEIHEBHOM KU3HH;
* CO3HATEJbHBIN BBIOOP OyayIiei mpodeccnoHalbHOM NeATeTbHOCTH.

Kypc xumunm o6nagaer BO3MOXHOCTAMHU i (HOPMHUPOBAHUS KOMMYHUKAMUBHBIX
yeHHocmeti, OCHOBY KOTOPBIX COCTaB/SIIOT HpoLEcC OOIIEHHWs, TI'paMOTHas pedyb.
KoMMyHUKaTUBHBIE IEHHOCTHBIE OPUEHTAIIMU Kypca CIIOCOOCTBYIOT:

* IPABUJILHOMY UCIIOJIb30BAHUIO XUMHUECKON TEPMUHOIOTUU U CUMBOJIUKY;

* pPa3BUTHUIO TMOTPEOHOCTH BECTH JAHAJIOT, BBICIYIIMBATH MHEHHE ONIOHEHTA,
y4acTBOBaTh B IUCKYCCHH;

* Pa3BUTHUIO YMEHUS OTKPBITO BBIPAKATh U aPTYMEHTUPOBAHHO OTCTAUBATh CBOIO TOUKY
3pEeHUsI.

PE3YJBTATBI OCBOEHUSA KYPCA XUMHUHU
N3yyenue XuMHM B OCHOBHOH IIKOJie¢ JAa€T BO3MOXKHOCTH JIOCTUYB CIIETYIOIINX
pe3yibTaTOB B HANPABJICHUH JJUYHOCTHOTO PA3BUTHSL:
1) BocIUTaHHME POCCHUICKOW TIpa){TaHCKOW HICHTUYHOCTH: MAaTPHOTH3Ma, JIIOOBH H
yBaxkeHuss Kk OtTeuecTBy, YyBCTBa TOPJOCTH 3a CBOW PoauHy, 3a poccHiiCKytO
XUMUYECKYIO HAYKY;
2) (dhopMHpOBaHHE IEIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIECIO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKHM W OOIIECTBEHHOW TMPAKTHKHA, a TakKkKe COIHAIBHOMY,
KyJIbTYPHOMY, SI3BIKOBOMY U JYXOBHOMY MHOT000OPa31i0 COBPEMEHHOTO MUPA;
3) hopMupoBaHKE OTBETCTBEHHOTO OTHOILICHHS K YYCHHIO, TOTOBHOCTH M CITIOCOOHOCTH
K CAaMOPa3BUTHUIO U CaMOOOPa30BaHMIO HA OCHOBE MOTHBAIIMU K 00YYEHUIO U MIO3HAHUIO,
BBIOOpPY MPOGUIBLHOTO 00pa3oBaHHs Ha OCHOBE HMH(POPMAIMM O CYIIECTBYIOIIUX
npodeccusx U INIHBIX TPO(HECCHOHATBLHBIX PEMOYTCHIN, 0CO3HAHHOMY TTOCTPOCHHIO
WHIUBUIYAIbHOM ~ 00pa30BaTeNbHOM  TPAEGKTOPUM  C  YU4E€TOM  YCTOMYMBBIX
MO3HABATEIILHBIX HHTEPECOB;
4) dopMupoBaHHE KOMMYHHKATHBHOH KOMIIETEHTHOCTH B 00pa3oBaTEIIbHOIA,
OOIIECTBEHHO TMOJE3HON, Y4eOHO-UCCIEA0BATEIbCKOM, TBOPUECKOW W JAPYTUX BUIAX
NEeSATEeTLHOCTH;
5) dopmupoBaHHe NMOHMMAaHHUSA IEHHOCTH 3JI0POBOTO M 0€30MacHOro oOpas3a »KU3HHU;
YCBOCHHUE TMPaBUJI HWHIWBHIYAIbHOTO W KOJIJICKTHBHOTO O€30TacHOTO TOBEICHUS B
YpE3BBIYAMHBIX CUTYAIUSAX, YIPOXKAIOIINX KU3HU U 37J0POBBIO JIFOJICH;
6) dopmupoBaHHEe MO3HABATEIBHON W WHGOPMAIMOHHON KyJIbTYpPhl, B TOM YHCIIC
pa3BUTHE HABBIKOB CAMOCTOSITEIBHOW pabOThl C Y4EOHBIMU TOCOOMSMU, KHUTAMH,
JOCTYITHBIMU HMHCTPYMEHTAMU U TEXHUYECKHUMH CpEJCTBaMU WHOOPMAITMOHHBIX
TEXHOJIOTUH;
7)bopMHpoBaHHE OCHOB DKOJIOTMYSCKOTO CO3HAHWSA HA OCHOBE MPU3HAHMS I[EHHOCTH
YKU3HHU BO BCEX €€ MPOSBICHUSX M HEOOXOJIMMOCTH OTBETCTBEHHOTO, OEPEKHOTO



OTHOUIEHHUS K OKPYIKAIOILIEH CPELE;

8) pa3BuUTHE TOTOBHOCTH K PEIICHUIO TBOPUYCCKUX 3a]1a4, YMEHUS HAXOIUTh aJICKBATHBIC
CHOoCcOOBI TOBEJEHUS M B3aUMOJEHCTBUA C MapTHEPAMU BO BpeMsl y4eOHOH W
BHEY4YEOHON JEeATEIbHOCTH, CIIOCOOHOCTH OICHUBATh MPOOJEMHBIE CHUTYallUd W
ONEPAaTUBHO NMPUHUMATh OTBETCTBEHHBIE PEIICHUS B PA3JIMYHBIX MPOAYKTUBHBIX BUIAX
nesTenbHOCTH  (yueOHash  TMOMCKOBO-HCCIEJOBAaTeNbCKas, KIyOHas, MpPOEKTHasl,
KpPY>KKOBas U T. II.).

MeranpenMeTHbIMU ~ pe3yJbTaTaMUd  OCBOEHHUSI ~ OCHOBHOM  00pa3zoBaTenbHOMN
POrpaMMbl OCHOBHOT'O OOIIEr0 00pa30BaHuUs SABJISIFOTCS:

1) oBiageHWE HABBIKAMH CaMOCTOSATEIBHOTO MPHOOPETCHUST HOBBIX 3HAHUH,
OpraHu3aluy y4eOHOH AesITeIbHOCTH, TTIOUCKA CPEJICTB €€ OCYIIECTBICHUS;

2) yMeHHE IUTAaHUPOBaTh IYyTH JOCTIDKEHUS IEJed Ha OCHOBE CaMOCTOSITEIHLHOTO
aHaiM3a YCJIOBUH U CPEJICTB WX JOCTHKECHHUSI, BBIACIATH AIbTECPHATUBHBIE CIOCOOBI
JIOCTIDKEHMSI 1€MW BBIOMpaTh Haubosnee 3(PGeKTUBHBIA CMOCOO, OCYIIECTBIAThH
MO3HABATENIbHYI0 pe(JIEKCHI0O B OTHOIICHUU JACUCTBUN IO PEIICHUIO YYEOHBIX U
MO3HABATEIbHBIX 33]1a4;

3) yMeHHEe IMOHMMATh NPOOJIEMY, CTaBUTh BOMIPOCHI, BBIIBUTATH THIIOTE3Y, J1aBaTh
OMpeIeNICHUs] IOHITUSAM, KJIaCCUPUIIUPOBATh, CTPYKTYpPUPOBATh MaTepua, MPOBOAUTh
AKCIEPUMEHTHI, ApTYMEHTHUPOBATh COOCTBEHHYIO MO3UIINIO, (DOPMYIUPOBATH BHIBOBI U
3aKJIIOYCHHS;

4) yMeHHUE COOTHOCUTH CBOM JICHCTBHS C TUTAHUPYEMBIMH PE3yJIbTaTaMu, OCYIICCTBIISATh
KOHTPOJIb CBOEH JAEATENBHOCTH B IPOLIECCE JOCTHKEHHUS PE3yJbTara, ONPEIENsITh
CIIOCOOBI IEUCTBUI B paMKaX MPEJIOKEHHBIX YCIOBUN U TPeOOBaHMI, KOPPEKTUPOBATH
CBOH JICVCTBUSI B COOTBETCTBUH C U3MEHSIOIICICS CUTYaIUEN;

5) ¢opMupoBaHHE W pPa3BUTHE KOMIIETEHTHOCTH B 00JacTH HCIOJb30BaHUs
WHCTPYMEHTOB M TEXHUYECKUX CPEJCTB MH(GOPMAIIMOHHBIX TEXHOJIOTHH (KOMITHIOTEPOB
U TPOrPaMMHOTO OOECIEYeHHUs]) KaK WHCTPYMEHTAIbHOM OCHOBBI  Pa3BUTHUS
KOMMYHUKATHBHBIX U TIO3HABATEILHBIX YHUBEPCAIBHBIX YUCOHBIX JICHUCTBUM;

6) yMeHHMe co3maBaTh, MPUMEHATh M MPEOOPa30BbIBATh 3HAKW W CHMBOJIbI, MOJICIH U
CXEMBI TSI pelIeHs] Y4eOHBIX U TT03HABATEIBHBIX 33]1a4;

7) ymeHHE W3BJIEKaTh MHMOPMAIMIO M3 Pa3IMYHBIX MCTOYHHUKOB (BKJIFOUAs CPEICTBA
MaccoBOil MH(pOpMaIU, KOMIIAKT-IUCKU y4eOHOTO Ha3HavYeHUs, pecypchl MHTepHeTa),
CBOOOJIHO TMOJIb30BATHCS CIPABOYHOM JIMTEPATYpOM, B TOM YHCIIE W Ha 3JIEKTPOHHBIX
HOCHTEJISIX, COOJII0IaTh HOPMbI HTH(GOPMAIIMOHHON U30MPaTENbHOCTH, ITUKY;

8) ymeH#Me Ha MPaKTHKE MOJb30BaThCS OCHOBHBIMH JIOTHUECKUMH MTPHUEMaMHU, METOaMU
HAOIOICHNS, MOJICIIUPOBAHUS, OOBSICHEHUS, PEIICHHS MPOOJIEM, TPOTHO3UPOBAHUS U
1p.;

9) ymeHHe OpraHu30BaTh CBOKO JKU3HB B COOTBETCTBHH C MPEICTABICHUSIMH O 3JI0POBOM
oOpa3ze >KW3HH, MpaBaxX U 00S3aHHOCTAX TPaXAaHUHA, LIEHHOCTAX OBITUSI, KYJIbTYPhI U
COLIMAJIBHOTO B3aUMOJICUCTBHUS;



10) yMeHuWe BBINIOJHATH IMO3HABATCIIBHBIC W TMPAKTUYCCKHE 3aJaHMs, B TOM YHCJIC
MIPOEKTHEIC,

11) yMeHue caMOCTOSITEIbHO M apryMEHTUPOBAHHO OILICHUBATh CBOM JCHCTBUS U
JNEHCTBUS  OJTHOKJIACCHUKOB, COJEP)KAaTEIhbHO OOOCHOBBIBAas MPABHIBLHOCTD  HJIH
OIMOOYHOCTh pe3yibTaTa U CIocoba JACHCTBUS, aeKBAaTHO OIICHHBATh OOBEKTHUBHYIO
TPYAHOCTh Kak Mepy (aKTHUYECKOTO WM MPEANojiaraéMoro pacxofa pecypcoB Ha
pEIIeHNe 3a/laud, a TaKKE CBOM BO3MOXHOCTH B JIOCTHKCHHUH IIEIU OIpPEAeTIEHHON
CII0)KHOCTH,

12) ymenue padboTaTh B rpyiine — 3G (HEKTHBHO COTPYAHHYATH U B3aUMOJICHCTBOBAThH Ha
OCHOBE KOOpJWHAIIMH PA3INYHBIX MO3UIMH TpH BBIPAOOTKE OOIIETO peHIcHHs B
COBMECTHOH AESITENLHOCTH; CIyIaTh MapTHEpPa, GOPMYyINPOBATh U ApTyMEHTHPOBAThH
CBOE MHEHHE, KOPPEKTHO OTCTAUBATH CBOIO TIO3UITMIO U KOOPJIUHUPOBATH €€ C TIO3UITUEH
napTHEPOB, B TOM UHCJIE B CHTYallud CTOJKHOBEHUS HHTEPECOB; MPOIYKTHBHO
pasperiaTh KOHQJIMKTHI Ha OCHOBE Y4€Ta HHTEPECOB ¥ MO3UIIMNA BCEX €T0 YIACTHHKOB,
MOVICKA U OTICHKU aJbTEPHATHBHBIX CIIOCOOOB pa3pemIeHNsT KOH(IUKTOB.

IIpeameTnbiMu pe3yibTaTamMu OCcBOeHUs: OCHOBHOW 0Opa30BaTEIbHON MPOTrpamMMBbI
OCHOBHOTI'0 00111eT0 00pa30BaHUsl SBIISIOTCS:

1) dopMupoBaHue TMepBOHAYAIBHBIX CHCTEMATH3MPOBAHHBIX MPEACTABICHUN O
BEIIECTBAX, NX MPEBPAMICHUAX U MPAKTUICCKOM MPUMEHECHUN; OBJIAICHHUE MMOHATUHHBIM
anmapaToM U CUMBOJIMYECKUM S3BIKOM XHMUH;

2) OCO3HaHHWE OOBEKTUBHOW 3HAYMMOCTH OCHOB XHMHYECKOH HAyKH Kak 00JacTu
COBPEMEHHOTO €CTECTBO3HAHUS, XHMHYECKUX TMPEBpAIICHUN HEOPTraHUYECKUX U
OPraHUYECKUX BEIIECTB KaK OCHOBbI MHOTHUX SIBJICHUW JKUBOW U HEKUBOW NPUPOJIBL;
yrayOJeHre PEICTaBIICHU 0 MaTEPHAIbHOM EAMHCTBE MUPA;

3) oBJIaJicHUE OCHOBAMHM XUMHUYECKOW IPaMOTHOCTH: CIIOCOOHOCTBIO aHAJM3UPOBATh U
OOBEKTHBHO OIICHWBATh JKU3HCHHBIC CUTYyalldW, CBS3aHHBIC C XUMHUEH, HaBBIKAMH
0e3omacHOro OOpalIeHusl C BEIECTBAMM, UCIOJIb3yEeMbIMH B TOBCEJIHEBHOM KU3HH;
YMEHUEM aHaJIM3UPOBAaTh W TUIAHUPOBATH DKOJIOTHYECKH O€30IacHOE IOBEJICHUE B
HEesIX COepPEeKEHHS 37J0POBbS U OKPYIKAIOIIEH CPEIbL;

4) (dhopMupOBaHHE YMEHHH YCTAHABIMBATh CBSA3M MEXKIY peabHO HAOJI0IaeMbIMU
XUMUYCCKUMH SIBIICHUSIMH | TIPOIIECCAMU, MPOUCXOIAITUMU B MUKPOMHUPE, OOBICHATH
MPUYUHBI MHOTOOOPAa3us BEIIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa M CTPOCHHUS, a
TaK)Xe 3aBUCHMOCTb IPUMEHEHUS BEIIECTB OT UX CBOMCTB,;

5) npuoOpeTeHHe OIbITa HCIOJIB30BAHUSA PA3IUYHBIX METOJOB H3YYEHHS BEIIECTB;
HAOMIONICHUST 3a WX TMPEBpAICHUSMUA TPU TMPOBEICHUU HECIOKHBIX XUMHUYECKHUX
HKCIIEPUMEHTOB C UCTIOJIb30BaHUEM JIA0OPATOPHOTO 00OPYIOBaHUS U TPHUOOPOB;

6) yMeHHe OKa3bIBaTh MEPBYIO MOMOIID MPU OTPABIICHUAX, 0JKOTaX U JPYIMX TpaBMax,
CBSI3aHHBIX C BEHIECTBAMHU U J1a0OpPaTOPHBIM 000PYIOBAHHEM;

7) oBnageHue mnpuémMaMu paboOThl ¢ HMHPOPMALMEH XUMHUYECKOTO COJEpIKaHUs,
MpeCTaBICHHONW B pa3Hoi dopme (B BuUIe TekcTa, Gopmys, rpaduKoB, TaOIUIHBIX



JTAHHBIX, cXeM, (pororpaduii u ap.);

8)co3manue OCHOBBI JUIsi (POPMHUPOBAHUS MHTEpPECa K PACIIUPEHUIO M YIIyOJICHHUIO
XAMHYECKUX 3HAHUHN M BBIOOpAa XUMHUH KakK MpOoQUIBHOTO MpeaMeTa pu mepexoie Ha
CTyIIEHb CpeaHero (TMOJHOTro) O0IIero oO0pa3oBaHUsA, a B JAJbHEHIIIEM M B Ka4eCTBE
cdepsl cBoel MpodecCHOHATEHOM IESITEIIBHOCTH;

9) dopMupoBaHHE TPEACTABICHHA O 3HAYCHUU XUMHUYCCKOW HAyKH B PEIICHUU
COBPEMEHHBIX 3KOJIOTHYECKHX MPOOJIeM, B TOM YHCIIC B TPEIOTBPANICHUN TEXHOTCHHBIX
1 DKOJIOTHYECKUX KaTacTpod.

COILEPKXAHHUE YYEBHOTI O IPE/IMETA

Heopranuuyeckast XUMUS
MHuorooopa3ue xuMudeckux peaxkuuii (15 4)
Knaccudukanmsa XuMHUYECKMX pEaKIMid: PpEaKIUu COCAUHEHHs, Pa3JI0KECHUS,

3amenieHus, oOmeHa. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu. OKUCIUTEND,
BOCCTAHOBUTENb, MPOLECCHl OKUCICHUS U BOCCTAaHOBJICHUS. COCTaBIICHUE YpAaBHEHUU
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIMN € MOMOIIBI0 METOAa 3JIEKTPOHHOTO
Oamanca. TemoBble A(PPEKTbl XUMHUUECKUX  peakiuil. ODK30TEpMHUECKHE U
DHIOTEPMHUYECKHE  pEaKUMHU. |TepMOXMMHUYECKHE  ypaBHEHMs. Pacu€rel 1o
TEPMOXUMHUYECKUM YPaBHECHHSIM.

CKOpOCTh XUMHYECKUX peakuuid. PakTophl, BIHSIOIIME HA CKOPOCTh XWMHYECKHUX
peakiuii. [lepBoHauansHOE npeacTaBieHue o katanuse. O0patumelie peakuuu. [Tonstue
0 XUMUYECKOM PAaBHOBECHHM. XMMHYECKHUE PEAKIIMU B BOJIHBIX PACTBOPAX. DNEKTPOIUTHI
n He-3ekTponuThl. Moubl. KaTtmonel w aHuWoHbl. ['mapatHasi Teopus pacTBOPOB.
DJIEKTPOJIUTUYECKAsT JUCCOIMALIUS KUCTIOT, OCHOBaHMM U cojiedl. Cnabble U CUJIbHBIC
anekTpoauThl. CTenenp auccornualuu. Peakiiuu moHHOTO oOMeHa. Y CIOBUS TEUYCHHS
peakiuii MOHHOTO OOMEHa J0 KOHIA. XHMMHYECKHE CBOMCTBAa OCHOBHBIX KJIACCOB
HEOPTaHWYECKUX COCIMHEHUNA B CBETE€ TMPEACTABICHUA 00 DJICKTPOIUTUUYECKON
JIACCOLMALINN U OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakiusax. [[IoHsTre o rugponnse
COJIEH.

JemoncTpanum. VcnbiTanne pacTBOPOB BELIECTB HA DJIEKTPHUECKYIO
IIPOBOJAUMOCTb.

JlabopaTopHble onbIThI. Peakiiy oOMeHa MeX 1y pacTBOPaMH AJIEKTPOJIUTOB.

IIpakTnyeckas padora.

1. V3yuyenue BIuUsHUA YCIOBHUM MPOBEACHUS XUMUUECKUX PEAKIIM Ha ee
CKOpOCTb.

2. Pemienue sKCriepUMEHTAIbHBIX 334a4 MO TeME «DIEKTPOTUTHUECKAS
IUCCOLIUALIAY.

MHoroo0pa3ue xXuMu4eCKuX BeuiecTn (43 4)
I'anorensl (5 4)
Hemeramnel. ['anorensl. [losoxxkeHne B MEPUOAMYECKON CUCTEME XUMHYECKHUX
3JIEMEHTOB, CTPOCHHUE UX aTOMOB. Haxoxnenue B npupoae. Pu3nyecKkue U XUMUYECKUE
CBOMCTBa rajioreHoB. CpaBHUTEIbHAS XapaKTEPUCTUKA rajoreHoB. [lonyyenue u



IIPUMEHEHUE TAJIOreHOB. Xiop. Pu3nyeckue U XUMHUYECKHE CBOMCTBA XJIOpA.
[Ipumenenue xaopa. Xaopooaopoa. duznueckue cpoiicTBa. Ilomyuenue. ComnsiHas
kucinora u e€ coimu. KauecTBeHHas peakuuss Ha XJIOpUJ HOHBL. Pacno3HaBaHue
XJIOPHUJIOB, OPOMUIOB, HOJUIOB.

JeMoHcTpanumn. 3HaKOMCTBO ¢ 00pa3iiaMu MPUPOIHBIX XJIOPUIOB. 3HAKOMCTBO C
bu3nueckuMu CBOMCTBaMHU TanoreHoB. [lonyyenue xJI0poBoopoa U €ro pacTBOPEHHE
B BOJIE.

JlabopaTopHbie onbIThbl. Pacno3HaBaHue COJISIHOM KHCIIOTBI, XJOPHJOB,
OpOMUIOB, HOAUAOB M MOJa. BbITeCHEHHE rajoreHoB APYT IPYyroM M3 pacTBOpa HX
COCIMHEHU .

IIpakTnyeckas padora. [loaydeHre COJAHON KUCIOTHI U U3YUYECHHUE €€ CBOMCTB.

Kucaopoa u cepa (8 4)

Kucnopon u cepa. [lonoxxenrne B nepuoguIeCKON CUCTEME XUMUYECKUX
AJIEMEHTOB, CTpoeHue uX aToMoB. Cepa. Amiorponus cepbl. PU3HUECKUE U XUMHUYECKHUE
cBoiictBa. Haxoxnenue B mpupoae. [Ipumenenne ceprel. CepoBoopoa.
CepoBonopoaHas kucioTta u €€ conu. KauectBenHas peakuus Ha Cyabhu1-uoHbl. OKcu
cepbl(4). Puznueckne U xuMudyeckue cBorcTra. [Ipumenenue. CepHucras KUCIOTa U €€
coyin. KauecTtBeHHas peakius Ha cylbPuT-uoHbl. Oxcua cepbi(6). CepHast KUCTOTA.
XUMHUYECKHE CBOMCTBA pa30aBiICHHON U KOHIIEHTPUPOBAHHOW CEPHOM KUCIIOTHI.
KauectBenHas peakius Ha Cyiab(}ar- HOHbL. XUMHUYECKUE PEAKINH, JIEKAIINE B OCHOBE
MOJYYEHHUS CEPHOM KUCIOTHI B IPOMBIIIIIEHHOCTH. [ I[puMeHeHne CepHOM KUCIOTHI.

JleMOHCTpanuu. AJUIOTPONHS KUCIOPOAa U cepbl. 3HAKOMCTBO ¢ oOpa3uamMu
MPUPOIHBIX CYIb(UIOB, CYyTb(ATOB.

JlaboparopHble onbIThl. PacniosnaBanue cynbpua-, cynbPuT- u cynbQpaT-mOHOB
B PacTBOpE.

IIpakTHueckasi padora. Pemenre 3KCriepuMeHTaIbHBIX 33/1a4 110 TEME
«Kucnopon u cepay.

A3ot u gocdop (9 9)

A30T u docdop. [TonoxeHnne B nepruoauueckoil CUCTEME XUMHUYECKUX
AJIEMEHTOB, CTPOEHUE UX aTOMOB. A30T, (PU3NUECKHe 1 XUMUUYECKUE CBOMCTRA,
noiyyeHue u npumeHenue. Kpyrosopot azora B nipupone. Ammuak. @uznueckue u
XUMUYECKUE CBOKMCTBA aMMHaKa, MoydeHue, npumeHenrue. Conu aMmmMoHusl. A30THast
KHCJIOTa U €€ cBOKCTBA. OKUCIHUTENIbHBIE CBOMCTBA a30THOM KUCHOTHI. [lonyuenne
a30THOM KUCJIOTHI B JIA0OpaTopuu. XUMHYECKUE PEAKITUH, JIKAIIE B OCHOBE
MOJIy4YE€HHUs A30THOW KHCIIOTHI B MPOMBILUICHHOCTHU. [[pMeHeHne a30THOM KUCIIOTHI.
Conu a30THOM KHUCIIOTHI U UX TIPUMEHEHHE. A30THBIC yI00pCHHUS.

dochop. Ammotponus pochopa. Puzndeckue U XUuMHIECKHE CBOMCTBa docdopa.
Oxcun dhochopa(s). Dochopnas kucnora u e€ conu. PochopHbie y100peHus.

JdemoncTpanuu. [losryyeHne aMmuaka v €ro paCTBOPEHHUE B BOJE.
O3HakomileHHEe ¢ 00pa3liaMu NPUPOIHBIX HUTPATOB, PocdaToB.

JlabopaTopHblie onbIThI. B3auMoeiicTBrE Coieil aMMOHUS CO IIEJI0YaMU.
O3HaKOMIIEHHE C a30THBIMU U POCPOPHBIMU YIOOPEHUAMH.

IIpakTuyeckue padorsl. [loryueHre aMmmuaka U U3y4eHUE €ro CBOMCTB.

Yriaepoa u kpemuni (9 4)



Yraepon u kpemuuid. [losoxxeHne B N€EPUOANIECKON CUCTEME XUMUYECKUX
AJIEMEHTOB, CTPOEHUE UX aTOMOB. YTIiepoA. AioTponus yriaepojaa. Pusndyeckue u
XUMHUYECKHE CBOMCTBA yriaepoaa. AncopOius. YrapHslii ra3, CBONCTBA U
bu3nonoruyeckoe AeCTBUE HAa OpraHu3M. Y TJIEKUCIBIN ra3. YToJdbHas KUCIIOTa U e€
conu. KauecTBeHHas peakiys Ha KapOoHaT-uoHbl. KpyroBoport yriepoja B IpUpoe.
Opranunyeckne COeIUHEHUS yTIiIepoaa.

Kpemnunii. Oxcua kpemuus (4). Kpemuuenas kucnora u e€ conu. Crekiio. Llemenr.

JemoncTpanun. Kpucraminyeckue pemerku anmasa u rpadgura. 3HaKOMCTBO C
oOpasiamMu MPUPOTHEIX KapOOHATOB M CUITUKATOB.

JlaGopaTopHblie onbIThbl. O3HAKOMJIEHUE CO CBOMCTBAMU U
B3aMMOIIPEBPAILCHUSIMU KapOOHATOB U rUpoKapOoHaToB. KauecTBeHHbIE peakiny Ha
KapOOHAT- U CUJIMKAT-HOHBI.

IIpakTuyeckas padora. [lonyuenue okcuaa yriepoaa (IV) u usyuenue ero
cBOICTB. Pacrio3HaBanue kapOOHATOB.

Tema 5. O0mue cBoiicTBa MeTaJ10B (12 1)
Meramisl. [lonoxkeHne METAIITIOB B MEPUOJANYECKON CUCTEME XUMHUUYECKHUX 3JIEMEHTOB,

CTPOCHHE UX aTOMOB. Mertammyeckas cBs3b. DU3NUECKME CBOMCTBA METAIOB. Psn
aKTUBHOCTU METAJUIOB (3EKTPOXUMUYECKUN PsI/T HAPSDKEHUN METauIoB). XUMUYECKUE
cBoicTBa MeTauioB. OOMKe cnocoObl MoJy4eHus: MeTaJuoB. CIIaBbl METAJLIOB.
[I{esnounbie mMertasuibl. I1on0KeHUE IIEIOYHBIX METAJLUIOB B IEPUOJUYECKON CUCTEME,
CTpOoeHHME uX aToMOB. Haxoxxnenue B npupone. Ousnueckue 1 XuMHYECKUE CBOWCTBA
LIEJI0YHBIX MeTasuIoB. [IpuMeHeHre MEeI0YHbIX METAUIOB U UX COEIUHEHUM.
IIlennoyno3emenbHble  MeTauibl.  [lonokeHHE IEI0YHO3EMENBHBIX METAIIOB B
MEPUOANYECKOM CUCTEME, CTPOEHUE MX aTOMOB. Haxoxaenue B mpupone. Marnui u
KaJIBIIUH, UX BaXKHEUIME coequHeHus. JKECTKOCTh BOBI U CTIOCOOBI €€ YCTpaHEHHUS.
Amomunuid. [TooxeHne antoMUHUS B IEPUOAUYECKON CUCTEME, CTPOEHUE €r0 aToMa.
Haxoxnenne B mnpupome. DPusnyeckue M XUMUYECKHME CBOMCTBA AFOMUHMSL.
[Tpumenenue anmoMuHMsI. AM(POTEPHOCTh OKCHA U THAPOKCUIA ATFOMUHUS.

Keneszo. [lomoxeHue xene3a B IEPUOAUIECKON CUCTEME, CTPOCHHUE €r0 aTOMa.
Haxoxnenue B npupone. duznueckue 1 XMMUYECKUE CBOMCTBA XKene3a. BaxkHenme
COEIIMHEHHUS KeJie3a: OKCHUJIbI, TUIPOKCHUIBI M COJH Xkene3a(2) u xene3a(3).
KauecTBennble peakuun Ha HoHbI Fe?* u Fe3* JlemoncTpanuu. 3HaKoMCTBO ¢
oOpa3liaMy BaXKHEHUINIUX COJIEH HATPHs, KAJIHsI, MPUPOTHBIX COSTMHCHHUMN KaIbITHS,
pylamu keje3a, COeAUHEHUSIMU altoMUHUs. B3anmoieiicTBrUEe MIETOYHBIX,
HIEJI0YHO3EMETBHBIX METAVIOB U AJIFOMUHHUSI C BOAOM.

JlaGopaTopHble onbIThI. [TonydeHne rTuapoKUcaa ATFOMUHNS U B3aUMO/ICIICTBHE
ero ¢ kucioramu u menoyamu. [Tonydenune ruapokcuaos xkenesa (I1) u xenesa (III) u
B3aUMOJICHCTBUE UX C KUCIOTAaMH U IIEJI0YaAMH.

IIpakTnueckune padoTbl
Pemienne skcriepuMeHTaNbHBIX 3a7a4 M0 TeMe «MeTaJllbl U UX COCTUHEHUSY.

Oprannyeckas xumus (10 u)
[TepBoHayvasibHBIEC CBEACHUS O CTPOCHUHU OpraHuyeckux BemiecT. OCHOBHBIE
MOJIOKEHHS TEOPUM CTPOSHUSI OpraHudYecKux coearuennii A.M.byTtineposa. uzomepusl.
VYupornienHas kiaccuukaiys opraHnuecKux COeTMHEHUH.



IIpeneabHsblie yriaesoaopoabl. Meran, sTaH. DU3NYECKUE U XUMUYECKHE
cBouctBa. [Ipumenenue.

HenpeneabHsbie yriaeBoaopoabl. OTwieH. PU3nyecKrue 1 XUMUYECKHE CBOKCTBA.
[Ipumenenue. AuetuiieH. [[ueHOBbIE YTIIEBOIOPOIBL.

IIpupoaHbie HCTOYHUKU YIJIeBOAOPOA0B. HeTh 1 ipupoaHbIil ra3, ux
pUMEHEHHUE. 3almTa aTMOC(PEPHOTo BO3/1yXa OT 3arpsi3HEHHUS.

JdeMoncTpanuu. Mojenn MOJIEKyJ OpPraHUYECKUX CoeIMHEeHUU. ['openue
YTIE€BOAOPOIOB U OOHApPYKEHHE MPOAYKTOB UX TopeHusi. KauecTBeHHbIE peakiuu Ha
sTrieH. OOpa3ibl HeTH U MPOAYKTOB UX NEPEPabOTKH.

JlabopaTropHble ONbITHL. DTUIIEH, €r0 MOJIyYeHHE, CBOWCTBA.

OnHoaTroMHbIe cIUPTHI. MeTaHou. DTaHo1. PU3UYECKUEe CBONCTBA.
PU3HOJIOTUYECKOE JEUCTBUE CIUPTOB HA OpranusM. [Ipumenenue.

MHoroaTtoMHble CHUPTHI. DTUIEHIIIMKOb. [ muuepus. [lpumenenue.

JdemoHcTpanun. PactBopenue 3tanosa B Boje. PacTBopenue mmiepusa B BOJE.
KauecTBeHHBIE pEAKIIUM HA MHOTOATOMHBIE CITUPTBHI.

MypaBbrHas 1 yKcycHast KucioTel. dusnyeckue cBorcTsa. [Ipumenenne.

Bricmme kapOoHOBbIE KUCTOTH. CTeapuHOBasi KUCIIOTA.

XKupsl — IpoaYKTHl B3aUMOAECHCTBUS MIHLIEPUHA U BBICIINX KapOOHOBBIX KUCIIOT.
Ponsb xupoB B mporiecce 0OMeHa BEIIeCTB B opranu3me. KanopuitHoCTh sKUpPOB.

Jemoncrpanum. [lonydeHnne u cBOMCTBA YKCYCHOM KUCIOTHL. MccnenoBanue
CBOMCTB JKMPOB: paCTBOPUMOCTb B BOJIE M OPTaHUYECKUX PACTBOPUTEIISAX.

I'imroko3a, caxaposa — BaXKHEHIIME MIPEACTaBUTENN YIVIEBOAOB. HaxoxieHue B
npupone. orocuHTes. Poib IIIIOKO3bI B IUTAHUU U YKPEIUJICHUU 310POBBS.

Kpaxmain n nemnronosa — npupoassie noauMepsl. Haxoxaenne B mpupoze.
[Ipumenenue.

JemoHncTpanuu. KauecTBeHHBIE peakiMy HA TJIFOKO3Y M Kpaxmadl.

benku — 6mononumepsl. CoctaB 6enkoB. Oynkimu 6enkoB. Posb 6e1koB B
nuTtaHuu. [ToHsTHS O PepMeHTax U TOPMOHAX.

[Tonumepsl — BBICOKOMOJIEKYJIsIpHBbIE coequHenus. [lommatrien. [lonunponune.
[TonuBuHamwixnopun. [ Ipumenenne noimmepos.

Xumus ¥ 310poBbe. JIekapcTsa.

JemoncTpanuu. KauecTBeHHble peakiuu Ha 6enok. O3HakoMIJIeHHE ¢ oOpa3LaMu
W3J1EJIAN U3 TTOJIMATUIIEHA, TIOJIANIPOITAIIEHA, TOJTMBUHIIXJIOPUIA.

INJIAHUPYEMBIE PE3YJIBTATBI OBYUEHUSA
OcHOBHBIC NOHATHA XUMHUH (YPOBEHb AaTOMHO-MOJIEKYJISIPHBIX MPeACTABICHUN)
BbInyCKHUK HAy4YHTCH:
* TIMCHIBaTh CBOMCTBA TBEPHABIX, KUIKUX, Ta3000pa3HbIX BEIICCTB, BBIICIAS UX
CYILLIECTBEHHBIE NTPU3HAKH;
* XapaKTEpHU30BaTh BEUIECTBA IO COCTaBY, CTPOCHUIO M CBOWCTBAM, yCTaHABIIMBATh
MIPUYUHHO-CJIEACTBEHHBIE CBS3U MEXKAY JTAaHHBIMU XapaKTEPUCTUKAMU BEILIECTBA;
* pacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATUH: aTOM, MOJIEKYJIA, XUMUYECKUAN
AJIIEMEHT, IIPOCTOE BEIIECTBO, CJIOKHOE BELIECTBO, BAJICHTHOCTD, UCIOJIb3Ysl 3HAKOBYIO
CHUCTEMY XHMUHU;
* U300pa)kaTh COCTAB MPOCTEUIINX BEIIECTB C MOMOIIbI0 XUMUYECKUX (POPMYI U
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CYUIHOCTh XMMHUYECKUX PEAKIINNA C TOMOIIbIO XUMUYECKUX YPAaBHEHUI;

* BBIYHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BELIECTB, a TAKKE
MacCOBYIO JIOJII0 XUMUYECKOTO 3JIEMEHTA B COCTUHEHUSX;

* KJIacCU(UIMPOBATH OKCHJIBI U OCHOBAHUS 110 CBOMCTBAM, KUCJIOTHI ¥ COJIU — 10
COCTaBY; CPaBHUBATh 110 COCTaBY OKCHUJIbI, OCHOBAHUS, KUCIIOTHI, COJIH;

* OIKCHIBaTh COCTAaB, CBOMCTBA U 3HAUCHUE (B MPUPOJIE U MPAKTUIECCKON ACSITENbHOCTU
YesioBeKa) NPOCTHIX BEIIECTB — KHUCI0pOJa U BOIOPO/Ia;

* JlaBaTh CPABHUTEJIbHYIO XapaKTEPUCTUKY XUMUYECKUX JIE€MEHTOB U BaKHEHIIINX
COETMHEHHM €CTECTBEHHBIX CEMEMCTB MIEJIOYHBIX METAJIOB U TaJIOT€HOB,;

* [I0JIL30BAThCS JTA0OPATOPHBIM 000PYAOBaHHEM U XUMUYECKOH MOCY10H;

* IPOBOJUTH HECIIOKHBIE XUMUYECKHE OMBITHI M HAOIIOACHUS 32 U3MEHEHHUSIMHU CBOWCTB
BEIIECTB B IpOIlecce MX IMpeBpalleHuil; coOnonaTh MpaBuia TEXHUKUA 0€30MacHOCTU
IIpU [IPOBEJICHUU HAOIIOACHUN U OIBITOB;

* pa3inyaTh HKCHEPUMEHTAIbHO KHUCIOTHI WU IIENOYM, MOJIb3YSICh HHAUKATOpPaMH;
OCO3HaBaTh HEOOXOJIUMOCTh COOJIIOJIEHU Mep O€30MacHOCTH MpU OOpalleHHH C
KHUCTIOTaMU U IIET0YaMH.

Buinyckuux noayuum 603MOo#CHOCb HAYYUMbCAL:

* 2DAMOMHO 0OPAWAMBCSL C BEUWECMBAMU 8 NOBCEOHEBHOU HCUSHU,

. 0CO3HABAMb  HE0OX0OUMOCMb  COONIOOEHUsT NPAGUL  IKOJIOUHECKU
0e30nacH020 noGedetUs: 8 OKPYHcaweli NpupooHol cpede’,

* NOHUMAMb CMbIC]I U HEOOXO0OUMOCHb COON00eHUsT NPEONUCAHUU, NPedlacaemMblX 8
UHCMPYKYUSX NO UCNOIb30BAHUIO JIEKAPCM8, CPeOCma8 ObIMOBOU XUMUU U OP.,

* ucnov3osamsv nNpuoOpeméHHvlie Karouesvble KOMNEMEHMHOCMU NpU 6bINOJHEHUU
UCCNe008aMENbCKUX  NPOEKMO8 N0  U3VYEHUIO CBOUCME, CNnocob08 NoaAydeHus u
PACNO3HABAHUSL 8EULeCNS,

* PazeuBamb KOMMYHUKATMUBHYIO KOMNEMEHMHOCMb, UCNONb3Ysl CPe0Cmea YCMHO20 U
NUCbMEHHO20 00WeHUs, NPOABTISIMb 20MOBHOCHb K Y8ANCEHUIO UHOU MOYKU 3PEeHUsl NPU
00cydHcOeHUU pe3)Ibmamos 8blNOJIHEHHOU pabombl,

* 00bEeKMUBHO OYeHUBamsv UHGOpMayulo o Gewecmeax U XUMUYEeCcKUx npoyeccax,
KpUmMu4ecky OMHOCUMbCA K NCEB0OHAYUHOU UHGopmayuy, HeodooOpocosecmHou
peKiame, Kacanoujenucs UCNOIb308aHUsL PATUYHBIX BEUieCMS.

Iepuoanuyeckuii 3aKOH M NMEPHOANYECKAS CUCTEMAa XMMUYeCKHUX daemeHToB 1. U.
MenaeneeBa. CTpoeHune BelecTsa.

BbIIyCKHUK Hay4dnTCS:

* KJaccU(UUUPOBATH XUMHUYECKUE BJIEMEHThl HA METAJlJIbl, HEMETAJUIbl, 3JEMEHTHI,
OKCUJIBI M THAPOKCUIBI KOTOPHIX amM(pOTEpHBI, U WHEPTHBIC AJIEMEHTHI (Ta3bl) IS
OCO3HAHUS BAXXHOCTH YIOPSAOUYCHHOCTH HAYYHBIX 3HAHUM;

* pacKphIBaTh CMbICI Niepuoandeckoro 3akona /1. 1. Menzaeneesa;

* ONUCHIBaTh U XapaKTE€PU30BaATh TAOIMUHYIO (DOPMY MEPUOANUECKON CUCTEMBI
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XUMHUUYECKUX DIIEMEHTOB;
* XapaKTepHU30BaTh COCTAB ATOMHBIX SIEp M paCIpe/elieHUe 4YHclia 3JIEKTPOHOB IO
AJNIEKTPOHHBIM  CJIOSIM ~ QTOMOB ~ XMMHYECKHX  JJIEMEHTOB  MajblX  MEPUOOB
NEPUOINYECKON CUCTEMBI, & TAKXKE KAJIUA U KaJIbLIUS,

* paziuyath BHUABl XUMHUYECKOM CBSI3M: HOHHYIO, KOBAJICHTHYIO TMOJSIPHYIO,
KOBAJICHTHYIO HEMOJSPHYIO U METAJNTUYECKYIO;

* U300paxkaTh IEKTPOHHBIEC (DOPMYJIBI BEIIECTB, 00PA30BAHHBIX XUMUUYECKUMU CBS3SIMU
Pa3HOro BUJA;

* BBISBJISITH 3aBUCMMOCTH CBOMCTB BEIIECTBA OT CTPOCHMSI €ro KpUCTaJUIMUECKOU
peméTku (MOHHOM, aTOMHOM, MOJIEKYJIIPHOM, METaJUTMYECKOM );

* XapaKTepHU30BaTh XUMHUUYECKUE AJIIEMEHThl U UX COCJAUHEHUS HAa OCHOBE MOJIOKEHUS
AJIEMEHTOB B MEPUOANYECKON crcTeMe U OCOOCHHOCTEN CTPOEHHUS UX AaTOMOB;

* ONUCHIBATh OCHOBHBIE MPEANOChUTKY OTKPBITHS [1. V1. MeHeneeBbIM NeproInueCcKoro
3aKOHa M TIEPUOJUYECKONM CHUCTEMbl XUMHUYECKUX OJJIIEMEHTOB M MHOT000pa3HYyIO
Hay4YHYIO JEATEIbHOCTh YYEHOTO;

* XapaKTeprU30BaTh HAYYHOE U MUPOBO33PEHYECKOE 3HAUEHUE NEPUOIUUECKOTO 3aKOHA U
IIEPUOANYECKON CUCTEMBI XUMHUYECKUX d1eMeHTOB /1. 1. Mennaeneesa;

* OCO3HABaThb HAy4YHbIC OTKPBITHUS KakK Pe3yibTaT JIJIUTEIbHBIX HAOJIOJACHUMN, OIBITOB,
Hay4YHOU MOJIEMUKH, TPEOJOJICHUS TPYAHOCTEN U COMHEHHUI.

MHuoroo0pasue XUMUYECKUX PeaKiui

BBITTyCKHUK HAYYUTCS: BblnyCKHUK ROYUUN BO3MONCHOCHb HAYUUMBCSL:

* CO3HABAMb 3HAYEHUe MeOPemUYecKUx 3HAHUL OJisl NPAKMUYECKOU OesmelbHOCmU
uenogexa,

* OnucvLIBamMb U3YYEHHble 00BEKMbl KAK CUCEMbl, NPUMEHSS. JNO2UKY CUCTEMHO20
aHanusa,

* NPUMEHAMb 3HAHUSL O 3AKOHOMEPHOCMAX NepUOOUYECKOU CUCeMbl XUMUYECKUX
971eMeHmMO8 015 00BbACHEHUS U NPEOBUOCHUST CBOUCTE KOHKDEMHbBIX 8eUjeCma,

* pazeusamv UHOOPMAYUOHHYIO KOMNEMEHMHOCMb NOCPEOCMEOM Y2ayOleHUs 3HAHUL
00 ucmopuu cCmMaHo8IeHUsi XUMUYECKOU HAYKU, € OCHOBHBIX NOHAMULL, NePUOOUUECKO20
3aGKOHA KAK OOHO20 U3 BANCHEUWUX 3AKOHO8 NPUpoObl, A MAKIHCEe O COBPEMEHHbLIX
00CMUMNCEHUAX HAYKU U MEXHUKU.

MHoroo6pa3ue XuMH4YeCKHUX PeaKkmid.
BbINTyCKHUK HAYYUTCS:
* O0BACHATH CyTh XUMUYECKHUX MTPOLIECCOB;
*Ha3bIBAaTh IPU3HAKHU U YCJIOBHS NPOTEKAHHS XUMHUYECKUX PEAKIIUIA

* YCTaHABIMBATh MPUHAJICKHOCTh XUMUYECKON PEAKIUU K ONPEACIEHHOMY THUITY 1O
OJIHOMY U3 KJIacCU(UKAIMOHHBIX TPU3HAKOB: 1) MO YHCIYy M COCTaBY HCXOJHBIX
BEILECTB M IMPOAYKTOB PEAKUMU (PEaKLMH COEIMHEHMS, Pa3jOKEHHUs, 3aMEIIECHUS U
oOMeHa); 2) MO BBIJCICHUIO WIIN MOTJIOMIEHUIO TeIIOTHI (PEaKIK 3K30TEPMUYECKUE U
PHIIOTEPMHUUYECKUE); 3) IO M3MEHEHUIO CTETICHEH OKMCIICHUS XMMHUYECKHX SJIEMEHTOB
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(OKHCITUTEIIEHO-BOCCTAHOBHUTEIILHBIC PEAKIIHH); 4) 10 00paTUMOCTH TIporiecca (peaKiuu
oOpaTumMbie U HEOOpPATUMBIE);

* Ha3bIBaTh (PaKTOPBHI, BIUSAIONINE HA CKOPOCTh XMMHUYECKUX PEaKIUil;

* Ha3bIBaTh ()AKTOPHI, BIUSIONINE HA CMEIIEHUE XUMHUYECKOTO PAaBHOBECHS;

* COCTABJIATH YPABHEHHUS DJIEKTPOJUTHUYECKON NUCCOLMALMU KUCIIOT, IIEI0UYEH, COJIEH;
NOJIHBIE W COKpall€HHbIE HOHHBIE YpaBHEHHsS peakiuil OoOMEHa; YpaBHEHHUS
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUH;

* MPOTHO3UPOBATH MPOAYKTHl XUMUYECKUX peakuuid 1o GopmyiaM/Ha3BaHUIM
UCXOJIHBIX BEIIECTB; OMPENEATh HCXOJHbIE BEIIeCTBA MO (opMyliamM/Ha3BaHUIM
MPOIYKTOB PEAKIUY;

* COCTaBJISITh yPaBHEHUS PEAKLUM, COOTBETCTBYIOLIMX IOCJIEI0BATEIbHOCTH
(«uernoyke») nmpeBpalieHuil HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB;

* BBISIBJISITH B MIPOLIECCE AKCIIEPUMEHTA MPU3HAKH, CBUETEIbCTBYIOUIUE O MPOTEKAHUH
XUMHUYECKOMN pEaKInH;

* TOTOBUTH PACTBOPHI C ONPEIEITEHHON MACCOBOM JT0JIEN PACTBOPEHHOTO BEILIECTBA;

* OIIPEAEIATH XapaKTeP CpeAbl BOAHBIX PACTBOPOB KUCIOT U LIEJIIOYEN 110 U3MEHEHUIO
OKPAaCK{ UHIUKATOPOB;

* IPOBOJIUTH KAYECTBEHHBIE PEAKIUH, IIOATBEPKAAIOIINE HAINUNE B BOJIHBIX paCTBOpax
BEILECTB OT/IEJIbHBIX KATAOHOB U AaHUOHOB.

BuinyckHuk noayuum 603MOoMCHOCMb HAYYUMBCSL:

* COCMasIAams MOJIEKYIAPHbLE U NOJIHblE UOHHBIE YPABHEHUSI NO COKPAUEHHBIM UOHHBIM
VPA8HEeHUAM,

* NPUBOOUMb NPUMEPbL PeaKyuli, NOOMEEPHCOAIOWUX CYUWECMBO8aHUE 63AUMOCEA3U
MedHcOy OCHOBHLIMU KNACCAMU HEOP2aAHUYECKUX 8elyecms,

* NPOCHO3UPOBAMb PE3YIbmamvl 8030€UCMBUS PAIUYHBIX (DAKMOPO8 HA CKOPOCMb
XUMUYECKOU pearyuu, NPOSHO3UPOBAMb pe3yIbmamsl  8030€UCMEUs  PA3TUYHBIX
Gaxmopos Ha cmeujenue XUMU4ecKko20 pagHOBeCUsl.

MHoroo0pa3ue BelecTsn

BbINTyCKHUK HAYYUTCS:

* ONpEACNATh NPUHAJIEKHOCTh HEOPTaHMYECKUX BEIIECTB K OJHOMY M3 HM3yYEHHBIX
KJIACCOB/TPYIII: METAJIJIbl U HEMETAJUIbI, OKCHUJIbI, OCHOBAHUS, KUCIIOTHI, COJIH;

* COCTaBIIATh (DOPMYJIBI BEIIECTB MO UX Ha3BAHUSM;

* OIIPENEIATHh BAJICHTHOCTh U CTENEHb OKUCIICHHS 3JIEMEHTOB B BELIECTBAX;

* COCTaBJATh (POPMYJIbI HEOPTAaHUYECKUX COCAMHEHHI M0 BAJIEHTHOCTSAM M CTENEHSIM
OKHUCJICHHS 3JIEMEHTOB, a TAKXKE 3apsaM HOHOB, YKa3aHHBIM B Ta0JIMIIE PACTBOPUMOCTH
KHCJIOT, OCHOBAaHHUM U COJICH;

* OOBSCHATH 3aKOHOMEPHOCTH HM3MEHEHHUS (PU3MUYECKMX U XUMUYECKHUX CBOWCTB
IPOCTHIX BELIECTB (METAJUIOB M HEMETAJUIOB) U MX BBICIIUX OKCHJIOB, 00pa30BaHHBIX
AJIIEMEHTaMH BTOPOTO U TPETHETO MEPUOIOB;

* Ha3bpIBaTh OOIIME XUMHUYECKHE CBOMCTBA, XapaKTEpHbIE [IJsi TPYNN OKCHUJIOB:
KHUCTIOTHBIX, OCHOBHBIX, aM(DOTEPHBIX;
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* Ha3bIBaTh OOIIME€ XMMHYECKHE CBOMCTBA, XapaKTEpHbIE IJS KaXIOTO M3 KJIACCOB
HEOPraHUYECKUX BEIECTB (KUCIOT, OCHOBaHMM, COJIEN);

* T[PUBOAWUTH MPUMEPHl PpPEAKLUUN, NOATBEPKIAIOLUMX XUMHYECKHE CBOMCTBA
HEOPraHWYECKUX BEILECTB: OKCUI0B, KUCIOT, OCHOBaHUM U COJIEH;

. ONpENAENsATh  BEUIECTBO-OKUCIUTEIh M BEIIECTBO-BOCCTAHOBUTENIb B
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUX;

* COCTaBJIAATh AJEKTPOHHBIM OanaHc (M1 M3YYEHHBIX PEakUuid) MO MPeJIOKEHHBIM
CXE€MaM PeaKIuii;

* TPOBOAWUTH JIAOOPATOPHBIE ONBITHI, MOATBEPKIAIOLUIME XHUMHUYECKHE CBOWCTBA
OCHOBHBIX KJIaCCOB HEOPTaHMUYECKUX BEIIECTB;

* IPOBOAUTH Ja0OPATOPHBIE OMBITHI MO MOJYYEHUIO U COOUPAHHIO Ta3000pa3HbIX
BEILECTB: BOJOPOJA, KHCIOPOAa, YIJIEKUCIOro ra3a, aMMUaKa; COCTaBJISTh YPaBHEHUS
COOTBETCTBYIOIIMNX PEAKIUU.

BuinyckHuk noayuum 603MOoMCHOCMb HAYYUMBCSL:

* NPOCHO3UPOBAMb XUMUUECKUE C8OUCMBA BeUeCME HA OCHOBE UX COCMABA U CMPOEHUS,
*  NPOCHO3UPOBAMb CNOCOOHOCMb Gewecmea NposGIAmMb  OKUCIUMENbHbIE  UTU
80CCMAHOBUMENbHBIE CEOUCMEBA C YUEMOM CeneHell OKUCIEeHUs INEeMEHMO8, 8X00AUUX
8 eco cocmas;

* GuIAGIAMb CYWECMBOBAHUE 2EHEMUYECKOU CEA3U MeHC0y 68eujecmeamu 6 paoy:
npocmoe ewecmso — OKCUO — KUCTIOMA - 2UOPOKCUO — COlb

* Xapakmepuzoeamv 0coOvle CE0UCMBA KOHYEHMPUPOBAHHBIX CEPHOU U A30MHOU
Kuciom,

* NpUBOOUMb NPUMEPbl YPABHEHUU PEeaxkyuil, 1excaujux 6 OCHO8e NPOMbIULTEHHbIX
cnoco608 Noy4eHus: AMMUAKA, CEPHOU KUCTOMbl, YY2YHA U CIAl,

* OnuUCHIBAMb PUIUYECKUE U XUMUYECKUE NPOYECChl, AGNIAIOUUEC YACMbIO KPY208opoma
gewecms 6 npupooe,

* OpP2aHU306b18AMb U OCYWECMBIANMb NPOEKMbl N0 UCCTE008AHUIO C8OLUCME BeUiecms,
UMEIOWUX BAJHCHOE NPAKMUYECKOe 3HAYEHUE.
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Y4eOHO - TeMaTHYECKUM MJIAH

Ne Tema KomnuectBo B Ttom uncne B Tom uncne
4acoB 110 MPAKTUYECKUX | KOHTPOJIHHBIX
paboueit pabor pabor
porpaMmme

1. | MHoroo6pa3ue XuMHIeCKIX 154 2 1

peakuuii

2. | MHoroo6pasue BeuiecTsn 43 4 5 3

2.1 | l'anorensl 54 1 -

2.2 | Kucnopon u cepa 84 1 1

2.3 | Aszot u gocdop 94 1 -

2.4 | Yrimepon u KpeMHUMH 94 1 1

2.5 | Metamisl 124 1 1

3. | [lepBonavanbhbie mpencraBienus | 10 4 - -

00 OpPraHNYEeCKUX BEIIECTBAX
Uroro: 68 u 7 4
KanennapHo-temaTnuyeckoe njaHupoBaHHUe.
No Hazpanue Bcero B TOM YHCIIC HA:
m\n pa3lesioB U TEM gacoB | Jlabopar | KonTpo
OpHO- b~
MpaKkTU4 HBIC
eckue | paboThl
paboThI
1. MHoroo6pa3ue XuMH4eCKHUX pPeaKkmid. 154 2 1
1.1 | OKHCIUTEIBPHO-BOCCTAHOBUTEIBLHBIC PEAKITUH.
1.2 | OkuclieHne ¥ BOCCTAaHOBJICHHE
1.3 | TennoBbie 3G (HEKTHI XUMUYECKUX PEAKITUH.
1.4 | IloHsiTHE O CKOPOCTH XUMHUYECKUX PEAKITUH.
1.5 | IlpakTuyeckas padora Ne 1. 3yueHue BIusiHUS
YCJIOBUM NIPOBEICHUS XUMUYECKUX PEAKLMU Ha ee
CKOPOCTb.

1.6 | O6parumbie peakiuu. [IoHATHE O XUMUUECKOM
PaBHOBECHH.

1.7 | DnexTpoauTHYecKas JUCCOLMAIMS BEIIECTB B
BOJHBIX PacTBOpax

1.8 | DaexkTponuTHYECKast AUCCOLMAIUS KUCIIOT, IEI0UeH
U coJier

1.9 | Cnabbie u cuibHBIE 2JEKTPOJIUTHI. CTENEHb
JUCCOIAINU

1.10 | Peakmuu noHHOTO OOMEHA U YCIOBUS UX MPOTEKAHUS

15




1.11

XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHUYEeCKUX COCAUHEHU.

1.12 | M'mpponus conei
1.13 | Pemienue pacyeTHbIX 3aJa4 10 XUMUYECKUM
YpaBHEHUSIM, €CJIA OJIMH U3 PEarcHTOB JJaH B U30BITKE
1.14 | IIpakTu4yeckas padora Ne2. Pemenue
HKCIIEPUMEHTAIBHBIX 3a/1a4 M0 TeMe «CBoicTBa
KHUCJIOT, OCHOBAHUI U COJIEH KaK 3JIEKTPOIUTOBY
1.15 | KourpoabHas padora Nel no teme «MHorooOpaszue
XUMHUYECKUX PEaAKIIHi»
2 MHorooopa3ue BemecTn 43 4
2.1 | I'ajnorensl S5u4
2.1.1 | XapakTepucTuKa rajJoreHoB
2.1.2 | Xmop
2.1.3 | XimopoBogopon
2.1.4 | ConsaHasi KUCJIOTA U €€ COJIU
2.1.5 | IpakTtuyeckasi padora Ne 3. [TonyueHue comsiHOM
KHMCJIOTHI U U3YYEHHE €€ CBOWCTB.
2.2 | Kucaopon u cepa 8u
2.2.1 | XapakTepucTuKa KUCIOPOa U CEPHI.
2.2.2 | Cepa. CBoiicTBa 1 TpUMEHEHHUE
2.2.3 | CepoBogopoa. Cynbdub
2.2.4 | Cepuuctsiii ra3. CepHucTas KHCIOTa U €€ COJH
2.2.5 | Oxcup cepsol (VI). CepHast KHCIIOTa U €€ COJH
2.2.6 | OKucCIUTENbHBIC CBONCTBA KOHIICHTPUPOBAHHON
CEPHOM KUCJIOTHI
2.2.7 | llpakTuyeckas padora Ne 4 Pemienue
IKCIIEPUMEHTATBHBIX 3a/1a4 o Teme «[loarpymnma
KHCIIOPOIa
2.2.8 | KourpoabHas padora Ne 2. «[loarpymma
KHCIIOPOIa
2.3 | Azor u ¢ocdop 94
2.3.1 | [lonoxenue azota u pochopa B [ICXI, cTpoeHue nx
aToMoB. A30T. CBOICTBa, MPUMEHEHUE
2.3.2 | AMMuaxk.
2.3.3 | [IpakTtuyeckasi padora Ne3 [lonyuenue ammuaka u
M3YYEHHUE €r0 CBOKCTB
2.3.4 | Conmu aMMOHUS
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2.3.5

A3zoTHas kuciora. Ctpoenue Mosekynsl. [lonyuenue

2.3.6 | OxuciauTeNnbHBIC CBOMCTBA a30THOM KUCIOTH. Comu
a30THOM KUCJIOTHI

2.3.7 | docdop.

2.3.8 | Oxcun dpocdopa (V). OprodocdhopHas Kuciora u ee
COJIH.

2.3.9 | Pemenue pacueTHBIX 3aa4 Ha OMpeICICHIE
MacCOBOM /1011 BBIXO/Ia MPOAYKTA OT TEOPETUUECKU
BO3MOKHOTO

2.4 Yraepoa u KpeMHuUi 94

2.4.1 | XapakTepHuCTHKa YIJIepojia i KpeMHHUSI.
AIOTpoInHbIe MOAU(PUKALIMY YTIIEpOIa

2.4.2 | XuMudeckue cBOMCTBa yriiepojaa. AncopOrms

2.4.3 | Yrapnslii ra3, CBONCTBa, (U3HOJIOTUYECKOE ACHCTBUE
Ha OpraHu3M

2.4.4 | Yraekucmslid ra3. YToJbHas KHUCJIOTA U €€ COTTU

2.4.5 | IlpakTtuyeckas padora Ne 6. Ilomyuenue okcuaa
yraepoja (IV) u usyyenue ero cBONCTB.
PacnioznaBanue kapooHaTOB

2.4.6 | Kpemnuii u ero coeuHeHus.

2.4.7 | CunukaTHasi MPOMBIIIIIEHHOCTb.

2.4.8 | Pemenne pacyeTHBIX 3a7a4 Ha BBIYUCIICHHE MACChI
(o0Bema) MpoAyKTa peakIiiuy Mo U3BECTHOM Macce
(00BeMy) UCXOHOTO BEIIECTBA COJICPIKAIIETO
IPUMECH

2.4.9 | KoutpoabHasi padora Ne 3. «I[loarpynmna azora u
yIIAEpOIa»

2.5 | Merajuibl 124

2.5.1 | XapakTepucTuka METaJJIOB.

2.5.2 | CnocoObl mosydeHus: MetauioB. CIUTlaBbl.

2.5.3 | XuMHU4eCcKue CBOMCTBA METAJUIOB. Psii HanpsikeHu
METaJIOB

2.5.4 | lllenoynbie METaJUIHI.

2.5.5 | lllenouno3emenbHbIC METAITBI. Maramuii.

2.5.6 | Kampuuii u ero coeaquuenus. JKecTKOCTb BOIBI

2.5.7 | AmomMuHuil.

2.5.8 | AM$OoTEpHOCTHh OKCHA U THAPOKCHUIA ATTFOMUHUS

2.5.9 | XKenezo. Haxoxnenue B mpupoze. CBoiicTBa xene3a
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2.5.10

IIpakTnyeckas padora Ne7 Pemenue
HKCIIEPUMEHTAIBHBIX 3a/1a4 M0 TeMe «MeTalisl U uxX
COETUHEHMSD)

2.5.11 | O6Go0menne 3HaHMI IO TeMe «MeTauTb
2.5.12 | KonrpoJabHas padora Ne3 no teme «MeTasibhy
3. IlepBoHavabHBIE NnpeaCTABJIEHUS 00| 104
OpPraHuYecKMX BellecTBax
3.1 | [lepBoHauyanbHBIC CBEICHUS O CTPOCHUHU
OpraHUYECKUX BEIIECTB.
3.2 | IlpenenbHbIe YIIEBOAOPOIBI.
3.3 | Henpenensusbie yrneBogopoasl. [loaumepsi.
3.4 | [IpousBoaHbIe yriieBo10poa0B. CIUPTHIL.
3.5 | KapOGonossie kucnotsl. Cinoxubie 3pupbl. JKupsbl.
3.6 VTineBoasl.
3.7 | AMuHOKHUCTOTHI. benku.
3.8 | Xumus u 310poBbe. JIekapcTBa
3.9 O06o0011eHNE U 3aKpETUICHUE 3HAHUH T10
HEOPraHUYECKOW XUMUHU.
3.10 | 3akmrOYUTENBHBIN YPOK.
Hroro: 68 u
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