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Pabouast IIporpamMMa CpeIHero oO0IIero o0pa3oBaHUS II0 XUMUU
(basoBeIil ypoBeHb) cocraBiieHa Ha ocHoBe DemepasibHOTO 3aKOHA OT
29.12.2012 No 273-®3 «006 o6pasoBanuu B Poccuiickoit
®eneparum»!, TpeboBanmit K pe3yJsbTaTaM OCBOEHUS OCHOBHOI 00-
PAa30BaATEJIbHOM IIPOrPaMMBbI CPEIHero oO0Imero obpasoBaHus, MHpe-
craBiaeHHBIX B DefepalbHOM TOCYIAPCTBEHHOM 00pa3oBaTEIbHOM
CcTaHOApTe CpemHero odmero obpasoBammaZ, ¢ yuérom «KoHiemmun
IpenogaBaHus ydeOHOro mpeaMera «XuMHsS» B 00pa3oBaATEIBLHBIX
opraumsanuax Poccuiickoit Denmepaiinu, peayn3yOINIUNX OCHOBHEIE
o01eobpasoBaTebHbIe IIPOTPAMMEDS M OCHOBHBIX  IIOJIOKEHHMI

denepanpHOi paboyuei IPOrpaMMbl BOCIIH TAHKSI4
NMOACHUTEJIbHASA 3AMNMUCKA

OcHOBY HOIXO0B K paspaboTke IIpUMEPHON paGoueil mporpammbl
COO mo xumuM, K OIpeIesIeHHI0 O00INedl cTpaTeruu O0ydeHwusd,
BOCIIUTAHUS W PASBUTUS 00YYAIOIIUXCS CPEICTBAMU yUYeOHOr'o IIpe/l-
mera «Xumus» 1 10—11 xiaccoB Ha 0a30BOM YpPOBHE COCTABUJIN
rourentyasbaeie mososkenus GI'OC COO o B3amMo00yCIIOBIIEHHO-
CTH IIeJIeH, COHEpP:KAHUS, Pe3yJIbTaTOB 00ydYeHHs H TpebOBAHHU K
YPOBHIO TTOJITOTOBKY BHIILYCKHUKOB

B coorBercTBUUM ¢ JAHHBIMU TIOJIOKEHUSAMH pabodyas IIporpaMma
COO (6a30BbIit ypOBEHB): yCTAHaBJIMBAET 00513a-TeJILHOE
(MHBapUAaHTHOE) IpeaMeTHoe cojiepsRaHue, ompesesasieT
KOJIMYECTBEHHbIE ¥ KAYECTBEHHBIE €r0 XAPAKTEePUCTUKH Ha KasKI0M
aTale M3y4YeHUs IIpeaMeTa, IIpeayCMATPUBAEeT HPUHIIUIIEI CTPYKTY-
PUPOBAHUSA COJIEPYKAHUSA U PACIIPEIeIEHUsI ero 10 KJAacCaM, OCHOB-
HBIM pasfesaM M TeMaM Kypca; TaéT pacipeelieHre YIeOHBIX 1acoB
M0 TeMaTUYECKUM pasjiesiaM, PEeKOMEHIYeT II0CJIeI0BATeIbHOCTD
W3YYEHUsI OTHEJIbHBIX TeM Kypca C YyYETOM MEXKIIPeIMEeTHBIX U
BHYTPHUIIPEIMETHBIX CBsI3€H, JIOTUKK yUeOHOTo IPoIiecca, BO3P aCTHBIX
ocobenHocTel yuammxcsa 10— 11 kiaccoB; OaéT MeETOLHYECKYIO
WHTEPIPeTaInio  IleJiel  M3ydeHWsT IpeaMeTa Ha  ypPOBHeE:
COBPEMEHHBIX  IPUOPUTETOB B  CHCTeMe CpeIHero  obImero

1 MenepanbHbIi 3ak0oH OT 29.12.2012 Ne 273-®3 (pen . ot 16.04.2022) «O6
oGpasosanuu B Poccuiickoit ®enepamum».
2 JIpuxkas MunoOopuayku Poccum ot 17.05.2012 Ne 413 «OG yTBep:kaeHun

denepanbaHOro roCcy1apCTBEHHOTO 00pa3oBaTeJILHOTO craugapra
cpeaHero ooumero oo0pa3oBaHUI»
3 «Koumemnmuss npemnomgaBaHus ydeOHoro mnpenmvera «Xumus» B 00pas3o-

BaTeJIbHBIX opraHusanuax Poccuiickoit Pemepanmum, peasin3yoummx OcC-
HOBHBIE 001eo0pa3oBaresbHbIe IporpamMmmen (yTB . pemennem Kosternn
Munnpocsemenus Poccun, nporokos or 03.12.2019 No ITK-4BH) .

4  IIpumepHasa nmporpamMa BocnutaHusa (0go0peHa pemeHreM ¢eaepabHOro
Y4€0HO-MEeTOAUYECKOr0 O0BbeIMHEHUs M0 o0memMy O0Opa3oBaHUIO,
npotoxos ot 02.06.2020 Ne 2/20) .



o0pa3oBaHUs, COMEPIKATESBHON XapPaKTEePUCTUKHU ILJIAHUPYEMBIX
pe3yJbTATOB OCBOEHUSI OCHOBHOM 00pa3oBATESBHOH IIPOTPAMMEBI
cpenHero oomero o6pasoBaHMA (JIMYHOCTHBIX, MeTAIpPeIMETHHIX,
IpeaMeTHBHIX), OCHOBHBIX BHUJIOB y4e0HO-TT03HABATETLHOM
JeSITETbHOCTA YYE€HWKA 10 OCBOEHWIO cojepskammsi mpeamera. [lo
BCEM  HAa3BAHHBIM  TMO3UIMAM B  IIporpaMMe  COOJIOeHa
IpPeeMCTBEHHOCTh ¢ pabouell mporpaMMoi OCHOBHOTO 0OIIero
obpasoBanusi mo xummu (g 8—9 KJaccoB 00pasoBaTesIb-HBIX
OpraHu3aIui, 0a30BbBIA YPOBEHb. .
OBLLUAS XAPAKTEPUCTUKA YHEBHOIO NMPEAMETA «XUMWNS»
Xumudeckoe o0pa3oBaHMe, MOJIyYaeMoe BBIMYCKHUKAMH CpeaHel
IITKOJIBI, SIBJISIETCSI HEOTHEeMJIEMOM 4acThio MX oOpasoBamHocTH . OHO
CIIYKUT 3aBePINAIOINAM ITAIlOM peaJM3allii HA COOTBETCTBYIOIEM
eMy 0a30BOM YypPOBHE KJIIOUEBBIX IT€HHOCTEH, MPUCYIIMUX I1JIOCTHOM
crucTeMe XHWMHUYECKOT0 o00pas3oBaHUsA . OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB IIPUPOJBI, (POPMUPOBAHHUA MHPOBO3IPEHUSI U
00ITie#l KyJIbTYPHI YeJIOBEKAa, a TaKKe IKOJOTHYECKH 000CHOBAHHOIO
OTHOIIIEHUST K CBOEMY 37I0POBBI0O W IIPUPOMHOI cpede . Peanmusyercs
XUMUYECKOe 00pa30oBaHUE yYalllUXCsa CPeIHEeH IIKOJBI CPeICcTBAMU
y4eOHOro IpeaMera «XUMHS», COJePKaHUe W IIOCTPOeHUE KOTOPOTO
ompejieJIeHBl B IIPOrpaMMe C y4ETOM cHelruUuKd HAYKH XUMHHU, €6
3HAYeHWs B II03HAHUW MPUPOABI W B MATEPUAIBHON IKU3HU
obIrecTBa, a TakKe C YYETOM OOIIMX IeJel M IIPHUHIIUIIOB,
XapaKTepu3yoIIuX COBPEMEHHOE COCTOSHKWE CHCTEMBI CPeJIHEero
obmrero obpasoBanusi B Poccuiickoii @epepamun . Tak, mampumep,
npu  (POPMHUPOBAHUM CONEP:KAHUSA IpeamMera «XUMUA» YITEHBI
CJIETYIOTIVE TIOJIOKEHMS O CIIeITN(PUKe U SHAYCHUN HAYKH XUMUH:

s XuMHSA KaK 9JI€MEHT CUCTEMBI €CTECTBEHHBIX HAYK UTPaeT 0Co0yIo
poJib B COBPEMEHHON IUBHJIM3AIIMU, B CO3TAHUH HOBOM 0a3bl
MaTepuasbHON KyabTypbl OHa BHOCHT CBOM BEKjJIam B Qop-
MHUPOBAHWE PAIMOHAJIBLHOIO HAYYHOIO MBIIIJIEHNUSI, B CO3JaHUe
IEJIOCTHOTO IIPEJICTABJIEHUS 00 OKPYIKAIIeM MHUpe KaK O eH-
CTBe IMPHUPOJBI W YEJIOBEKAa, KOTOpoe (POPMUPYETCS B XUMHUH Ha
OCHOBe TTOHMMAHUS BEIeCTBEHHOI0 COCTaBa OKPYIKAMIIEro Mupa,
0CO3HAHUS B3aWMOCBA3UW MEKIy CTPOEHWEM BeIIecTB, WX
CBOMCTBAMH U BO3MOYKHBIMH 00JTACTIMY TPUMEHEHUS

s Tecro B3ammomeiicTBysS ¢ APYTHMH €CTECTBEHHBIMH HAYKAMU,
XAMHUSA CTAJIa HEOTHEeMJIEMON YacThi0 MHUPOBOM KyJBTYpPhI, HEO0O-
XOJMMBIM YCJIOBHEM YCIEIIHOTO TPYIa W KU3HHU KaKIOr0 deHa
obmrecrBa . CoBpeMeHHass XUMUSA KAK HAyKa CO3UIATe bHAsI, KaK
HayKa BBICOKMX TEXHOJIOTWI HAIlpaBJIeHA Ha pelleHre IiIo0asib-
HBIX IIP00JIeM YCTOMYMBOTO PA3BUTUSA UeJIOBEUECTBA — CBHIPHEBOH,
JHEPreTUYeCKOH, IIHIIEBOHN, JKOJIOTHYECKON 0e30I1acHOCTH U



OXpPaHbI 3TOPOBbS

B coorBercrBun ¢ obmumu nenavu um npuaimonamu COO coxep-
skaume mpenmera «Xmmus» (10—11 Kjaccel, 0a30BBI YpPOBEHB
H3yYEHNsI) OPHEHTHPOBAHO IPEHUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO
HOATOTOBKY OOy4YamOIIMXCSI, HEOOXOOMMYK MM [JIsI BEIPaOOTKH
MHPOBO33PEHUYECKNX OPHUEHTHUPOB, YCIIEIIHOI0 BEKJIIYEHHS B KHU3HBb
COIIMyMa, MPONOJIKEHNsI O0pa30BaHMA B PA3JIMYHBEIX 00JIACTAX, He
CBA3aHHBIX HEIIOCPEICTBEHHO ¢ XMMUen

CocraBngomumMu IpeaMera «XuMUsS» SBISITCA 0a30BbIe KYypPChHI
— «Opraumueckas xuMmus» u «O0IAd ¥ HEOPraHMYECKAS XHMUS),
OCHOBHBIM KOMIIOHEHTOM COHEPKAHMS KOTOPBIX SIBJISIFOTCSI OCHOBBI
0a30BOIl HAYKHW: CHUCTeMa 3HAHUU II0 HEOPTraHWYEeCKOoM xuMuu (C
BEJIIOUYEHNEM 3HAHWM M3 00INedl XMMHM) W OPraHUYeCKON XWMUH
DopMupoBaHUEe MTAHHON CHUCTEeMbl 3HAHUI IIPU HU3YUEHUHU IIpeaMeTa
obecrieurBaeT BO3MOJKHOCTH PACCMOTPEHUS BCEro MHOI000pas3ms
BEILECTB HA OCHOBE OOIIMUX IIOHATHHN, 3aKOHOB ¥ TEOPUM XUMUK

CrpyrTrypa comepskaHusi KypcoB — «OpraHmyeckass XUMUS» U
«O01as 1 HeopraumyecKkass XUMUsS» CpOPMUPOBAHA B IIPOrpamMMe Ha
OCHOBE CHCTEMHOI'0 IIOOXOJa K M3y4YeHHI0 y4eOHOro Marepuayia u
00yCJIOBJIEHA MCTOPHUYECKH OOOCHOBAHHBIM PA3BUTHEM 3HAHWUN HAa
OIIpeeIEHHBIX TEOPETUUYECKHX YPOBHAX . Tak, B Kypce opraHmdecKoi
XUMUHU BEIIeCTBA pacCMaTPUBAIOTCSI HA YPOBHE KJIACCHUYECKON TEOPUH
CTPOEHUS OpTaHMYEeCKUX COeJWHEH!I, a TaKKe Ha ypOBHE
CTEPEOXMMUYECKUX M OJIEKTPOHHBIX MPENCTABJIEHMI O CTPOSHHN
BemectB CBemeHMss 00 M3ydyaeMBIX B Kypce BeIeCTBAaX HAIOTCS B
Pa3BUTHH — OT YIJIEBOLOPOIOB [0 CJIOMKHBIX OMOJIOTMYECKN aKTHUBHBIX
coequHeHuit . B Kypce opraHmyeckoil XMMHUHU II0JIYYAlOT Pa3BUTHE
chopMupOBaAHHEBIE B OCHOBHOIH IIIKOJIE mepBOHAYAJILHEBIE
IPEeICTABJIEHUSI O XUMHYECKOH CBSI3W, KJIACCH(PUKAIIMOHHBIX MIPU-
3HAKaX BEINEeCTB, 3aBUCUMOCTU CBOMCTB BEIIECTB OT MX CTPOEHUS, O
XUMUYECKON peariiuu

Iloxm HOBBEIM yriioM 3peHHUs B IIpeameTe «XUMUsS» 0a30BOT0 yPOBHS
paccMaTpuBAeTCs H3YYEHHBIA B OCHOBHOM IIIKOJIE TEOPEeTHYECKUH
MaTeprajl U PAKTOJOTHMUECKHEe CBEIEHUs O BeIleCTBaX 1 XUMIYECKON
pearkmuun Tak, B uactHOocTH, B Kypce «OO0Imas M HeopraHmyeckKas
XUMUSA»  yIAIIUMCS  IIPEeIOCTaBJIAETCS  BO3MOYKHOCTH  OCO3HATDH
3HaUeHUe IIePHOSUYECKOr0 3aKOHA €  OOIIETeOPeTHYECKHX U
METONOJIOTUYECKUX IO3UIIMM, IJIy0sKe IIOHATH HCTOPHUYECKOEe W3-
MeHeHMe (PYHKIUI 3TOro 3aKOHA — OT 0000IIamIneil 10 00bACHSI-
I0IeY U IIPOTHO3UPYIOIe

Enunas cucrema 3HaHUII 0 BAXKHEHMIIINMX BeIECTBAX, MX COCTABE,
CTPOEHMHU, CBOMCTBAX ¥ IIPHUMEHEHWH, a TaKKe O XHUMHUYECKHUX
pearIusax, WX CYIIHOCTA ¥ 3aKOHOMEPHOCTSIX HPOTEKAHUS OIMOJI-
HiaeTca B Kypcax 10 u 11 KJIaccoB ajiIeMeHTaMU COJIEp:KaHUA, UMeIo-



UMY KYJIbTYPOJIOTUYECKUN U IIPUKJIAJHON XapakTep . OTH 3HAHUA
CITOCOOCTBYIOT IIOHMMAHHIO B3aWMMOCBI3M XUMUU C APYTUMHU HAayKaMU,
PAcCKpBIBAIOT €€ poJIb B TI03HABATEJBHOM ¢ IIPAKTUYECKOM Jies-
TeJIbHOCTHA YeJIOBEKa, CIIOCOOCTBYIOT BOCIIMTAHUIO YBAYKEHUS K IIPO-
Ieccy TBOPYECTBA B O0OJIACTH TEOPUH UM MPAKTUYECKUX MPUJIONKEHUH
XUMUH, TIOMOTAIOT BBIITYCKHUKY OPHUEHTUPOBATHCS B OOIECTBEHHO U
JIMYHOCTHO 3HAYUMBIX IIPO0IeMaxX, CBA3AHHBIX C XUMUEH, KPUTHUIECKHU
OCMBICIMBATh WHQPOPMAIAI0 ¥ IIPUMEHATH €€ I ITOTOJTHEeHUS
3HAHUWM, peNneHus WHTEJJIEKTYaJbHBIX ¥ JIKCIEePUMEHTAJIbHBIX
HCCJIeIOBATEIbCKUX 3a1a4 B 11etoM cofepskanue yaeOHOro mpeamera
«XuMusa»  JAHHOTO  YPOBHS  H3yYeHUs OPHUEHTHUPOBAHO  HA
dopMupoBaHme y yvyalIHXC MHUPOBO33PEHYECKOM OCHOBBI JIJIS
HOHUMAHUS (PUIIOCOPCKUX HAEH, TAKNX KAaK: MaTepHUaJIbHOE €IHHCTBO
HEOPraHUYEeCKOr0 ¥ OPraHHuYeCcKOro Mupa, 00yCJIOBJIEHHOCTh CBOMCTB
BeIlleCTB KX COCTABOM U CTPOEHUEeM, II03HABAeMOCTb IIPUPOJHBIX
SIBJIEHUY TYTEM JKCIePUMEHTa M pelleHUus OPOTUBOPEUUU MeRIy
HOBBIMU (PAKTaMU ¥ TEOPETUUYECKMMH MPEAIOChLIKAMU, OCO3HaHUe
PO XMMUU B PEIIeHUH dKOJOTUYECKUX ITPO0JIEeM, a TakiKe IIpoldseM
cOepeskeHnsT 9HEPreTUUYECKUX PEeCypPCcoB, CBHIPHS, CO3TAHUS HOBBIX
TeXHOJIOTUY U MaTepuaJjoB

B mwrame pemenus 3amad BOCIIMTAHUS, PA3SBUTUSA U COITUATIUIAIINN
00yJamoIIUXCcsa MNPUHATBIE MIPOrPaMMON IIOOXOMBI K OIIPeIeJIEHUI0
comep:KaHuA u TIOCTPOEHUS mpeaMeTa OpeycMaTpPpUBAOT
dopmMupoBarme y ydamuxcsa YHUBEPCAJLHBIX Y4YeOHBIX IeMCTBUIA,
MMeIIUX 0a30Boe 3HAUEHHE IJISA PA3JIUYHBIX BUIOB HESATEIHHOCTH:
pelieHuss mpoOJieM, IIOMCKA, aHAAM3a W 00paboTKy HWHQMOPMALIWH,
HeOOXOANMBIX IJIA IIPHOOPETEeHUs OIBITA IIPAKTUYECKOM M HCCJIeIO-
BaTEJbCKOU JeATeJbHOCTH, 3aHUMAIell BajKHOEe MEeCTO B MO3HAHUU
XUMUANA

LESIN N 3AAAYN YHEBHOIO MPEAMETA «XUMWNS»

B mpaktmke npenomaBaHWSA XMMHM KaK B OCHOBHOM, TaK U B
CpelHeHd IIKoJIe, IIPU OIpeJleJIeHUN COAep:KaTeJbHON XapaKTepHh-
CTUKHU IleJjie}l M3ydeHHUs IIpeaMeTa HalIpaBJIeHHeM IIepBOCTEIIeHHOM
3HAYUMOCTA TPAIUITMOHHO TpU3HAETCT (POPMUPOBAHME OCHOB
XMMHMYEeCKOM HayKM Kak O00JIAaCTM COBPEMEHHOTO eCTeCTBO3HAHUS,
IPaKTUYECKON IeATeJIBHOCTH YeJOBeKa M KaK OJHOT0 M3 KOMIIO-
HEHTOB MHUPOBOM KyJIbTYphl . C MeTONMYECKON TOYKM 3PEHHUS TAKOM
IOJXOJ K OIpelleIeHUIO ieJiel U3ydeHUA IIpeaMeTa sABJIAETCS BIIOJIHE
OIIpaBIaHHBIM

CorslacHO DAaHHON TOYKE 3pEHUs TJIABHBIMU IEJISIMU H3YIEeHUS
mpenMeTa «XHUMUS» B CpeHeH IIKojIe Ha 6a30BOM YPOBHE SIBJISIOTCS:

m QopMHUpOBAHUE CHUCTEMBI XMMUUYECKUX SHAHHUN KaK BarKHeHIIei

COCTaBJIAIIIEN ecTeCTBEeHHO-HAyYHONM KapTHUHBI MHPA, B OCHOBE
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KOTOpOfI JieKaT KJIIOUeBbI€ ITIOHATHA, d)YH,I[aMEHTaJILHLIe 3aKOHBI
1 Teopruu XMW, OCBOEHHNE Ad3bIKAa HAYKH, YCBOCHHNE U IIOHNMaHUe

CYIITHOCTH JIOCTYIIHBIX 00001TeHN MHPOBO33PEHUYECKOI0
XapakTepa, O3HAKOMJIEHHE C MCTOPHEM HX PA3BUTUA M CTAHOB-
JICHUST;

s QOpMHPOBAHNE W PA3BUTHE MPEICTABICHHNA 0 HAYYHBIX METOIAX
MO3HAHMWSA BEIECTB M XMMHWUYECKHNX PEeaKIUi, HeOOXOIMMEBIX IS
OIproOpeTeHNUsT YMEHUH OpPHUEeHTHUPOBATHCS B MHpPE BEIIEeCTB U
XUMHUYECKHAX SBJICHHM, HMEIOIINX MECTO B IIPHpPOJe, B IIPaK-
THUYECKOH UM IIOBCEeTHEBHOM KHU3HU,;

m Pa3BHUTHE YMEHUI U CII0COO0B JeATEeJIbHOCTH, CBA3AHHEIX C Ha-
0Jr0leHeM 1 00bSICHEHHEeM XUMHUYECKOT0 9KCIIEPHMMEHTA, CO-
OJII0IeHreM IIPAaBUJI 0E30IIaCHOr0 00pAaIlleHUs C BEeIlleCTBAMU
Hapsany ¢ stum comepskaTe/ibHAA XapaKTEPUCTUKA IeJIei 1 3a1a4

U3ydYeHHs IIpeaMeTa B IIPorpaMMe YyTOUHEHA M CKOPPEKTHUPOBAHA B

COOTBETCTBUHU C HOBBEIMHU IIPHUOPUTETAMH B CHCTEME OOIIEro CpemHero

obpasoBanusi . Cerogusa B IperogaBaHUM XUMUN B OOJIBIIEH CTEIIeHN

OTHAETCA MpPeNmouYTeHHe IIPAKTUYECKONM KOMIIOHEHTE CONepsKaHNsa

00yJeHtsI, OPUEHTHPOBAHHONM HA IOATOTOBKY BBIMYCKHHUKA IIKOJIBI,

BJameomero He  HabopoM — 3HAHWMA, a  (PYHKIHOHAJIBHON

rPaMOTHOCTBIO, TO €CTh CIIOCO0AMM M YMEHHUSIMH AKTUBHOIO IIOJIY-

YeHHUS 3HAHUMN W IIPUMEHEHUS UX B PeaJIbHON KH3HHU IJIS PeIleHMs

IIPAKTUYECKUX 3a0a4
B ar10ii cBsA3u mpu u3yueHnn mmpeaMera « XUMUSD JOMUHHUPYIOIIEe

3HAYeHUe IPHO0PETAIT TAKHe eI U 3a0a9H, KaK:

m aganranusg o0yJaloIuxXcs K YCJAOBUAM ITHUHAMHAYHO pPA3BHUBA-
OIIeroca Mupa, (QOPMUPOBAHHE HWHTEJIEKTYAJILHO pPAa3BUTOM
JIMYHOCTH, TOTOBOM K CaMOOOPA30BAHMIO, COTPYIHHYECTBY, Ca-
MOCTOATEJILHOMY HIPUHATHI0 TPAMOTHBIX PEIleHUI B KOHKPETHBIX
SKU3HEHHBIX CHUTYalludgX, CBA3AHHBIX C BEIEeCTBAMH M HX
IIPAMEHEHUEM;

s QopMHpPOBAHNE y OOYYAIIINXCI KJIIOUEBHIX HABBIKOB (KJIIOUEBBIX
KOMIIETEHIIMI), WMEOIINX YHHBEPCAJbHOE 3HAYEHHE [IJId
PA3JIMYHBIX BUIOB OESATEJILHOCTU: PeIIeHus MpodJieM, MOMCKA,
aHann3a W 00paboTKM HMHMOPMAIINMK, HEeOOXOIMMEIX IJIs IIPHO00-
PEeTeHUs OIBITA IeATEJIBHOCTH, KOTOPAsd 3aHMMAET BAYKHOE MEeCTO
B IO3HAHMU XMMUH, 4 TAKKe IJI OLEHKH C IIO3UIIMNA 9KOJIOTHYe-
CKOH 0€30IIaCHOCTH XapaKTepa BIUSHUSA BEIIeCTB U XUMHUUYECKHX
IIPOIIECCOB HA OPTaHU3M UeJIOBEKA U IPUPOJHYIO CPEIy;

m Pa3BUTHE II03HABATENLHBIX WHTEPECOB, WHTEJJICEKTYAJbHBIX U
TBOPYECKUX CIIOCOOHOCTEHM O0YYAIOIUXCSA: CIIOCOOHOCTH CAMOCTO-
ATeJILHO IIPUo0peTaTh HOBhIE 3HAHUA II0 XMMUH B COOTBETCTBUM C
SKU3HEHHBIMM IIOTPEOHOCTSIMM, MCIIOJIb30BATH COBPEMEHHEBIC MH-
dopMaIMOHHEIE TEXHOJOTHN OJIS IIONCKA M aHaJIM3a y4eOHOU u
HAYYHO-IIOIIYJIAPHOM HHQOPMAIINNA XUMUYECKOT0 COMePKaHNI;



s JopMHpOBAHME W PA3BUTHE y OOYYAIOIIUXCA ACCOLMATHBHOIO H
JIOTHYECKOT0  MBIIIJIEHWs, HAOJI0IAaTeIbHOCTH, COOPAHHOCTH,
AKKYPATHOCTH, KOTOPEIe 0COOEHHO HEeOOXOIMMBI, B YaCTHOCTH, IIPHU
ILIAHUPOBAHUY U IIPOBEICHNH XUMUIECKOT0 JKCIIEPUMEHTA;

B BOCHUTAHHE y OOYyYAIOIIMXCS YOEKISHHOCTH B TI'yMAHHCTHYECKON

HAIIPABJIEHHOCTA XUMHUHU, €€ BAMKHOM POJIM B PEIIeHHU II00aJIbHBIX

mpobsieM  PAIMOHAJBLHOTO  HPUPOIOIOJIBE30BAHUS,  ITOIIOJITHEHUSI

OHEPTeTUYECKUX PECYPCOB U COXPAHEHUS IPUPOIHOTO PaBHOBECHT,

OCO3HAHUS HEOOXOIMMOCTH OepesKHOr0 OTHOIIEHUs K IIPUPoJAe U

CBOEMY 3JI0POBBI0, a4 TaKiKe IIPHOOPETEeHUsI OIBITA HWCIOJIB30BAHUS

HOJIYYEHHBIX 3HAHWUM [JId NPUHATAS TPAMOTHBIX PEIIeHUH B

CUTYaIINAX, CBI3AHHEIX ¢ XMMUYECKUMU sBjaeHuAMU Llenu n samaun

W3y4YyeHus IpeaMera «XUMHsS» ITOJYyUYHJIN IOAPOOHYI METOIMUECKYIO

WHTEPIpeTanuio B pasgeie mporpammel «[laanupyembie pe3yabTaTs

OCBOGHHSA IpeaMeTa», OJiaromapsa dYemMy 00ecIedyeHo UETKoe

IIpeJCTABJICHHUE O TOM, KAKHE 3HAHWA W yMEHHS HMMEIT IIPAMOe

OTHOIIIEHNE K PeaTU3allNy KOHKPETHOM! IIeJIN

MECTO YYEBHOI'O MNMPEAMETA «XMUSA»
B YYEBHOM MJ1AHE

B cucreme cpemmero obiiero obpasoBammus «XuUMHS», M3ydaeMas
Ha 0a30BOM ypOBHE, IPU3HAHA 003aTeJIbHBIM YYeOHBIM IIPEIMETOM,
BXOISAIIMUM B COCTaB IIpeaMeTHON obsactu «KcTecTBeHHBIE HAYKID.
VuebubIM TIAHOM Ha €6 m3ydyeHue oTBeaeHo 70 yueOHBIX YacoB, 1mo 1
yacy B Hemesio B 10 u 11 Kjraccax COOTBETCTBEHHO . B TemaTudeckom
IJIAHUPOBAHWUM YKa3aH pe3epB y4yeOHOrO BpeMeHH, KOTOpoe
PEeKOMeHyeTCs JJIs  peasiM3alliM  AaBTOPCKMUX  IIOJXOI0B  IIO
WCIIOJIB30BAHUI0 PA3HOOOpa3HBIX (OPM OPTaHU3AIMH yIeOHOTOo
mporrecca



NMNAHUPYEMDIE PE3YJ1IbTATbl OCBOEHUSA YYEBHOIO NMPEAMETA
«XUMUNA»

®I'OC ycranaemmBaeT TpeGOBAHUS K Pe3yabTaTaM OCBOEHUS 00-
YYAOIIUMACH IIPOTPaMM CpegHero obIimero o0pas3oBaHus (JIMYHOCT-
HBIM, MeTAIpeIMeTHBIM W IIpeaMeTHBIM). HaydyHo-MeToamuecKoin
OCHOBOM JJIT DPas3paboTKM IJIAHUPYEMBIX pPe3yJbTATOB OCBOCHUS
IIporpaMM CpeJHero oOmero 0o0pa30BaHHUSA SBJISIETCS CHUCTEMHO-Ie-
SITeJIBHOCTHBIM TIOIXO0/

JINYHOCTHBIE PE3YJIbTATHI

B coorBercTBMM ¢ CcHCTEMHO-IEATEIHLHOCTHBEIM IIOJXOIOM B
CTPYKTYpe JIMYHOCTHBIX PE3YJIbTATOB OCBOEHUS IIpeaMeTa « XUMUS Ha
VPOBHE cpeaHero o0Imero o0pasoBaHUS BBIOEJIEHBI CJIEIYIOLINE
COCTAaBJISIOINIIIE:

— OCO3HAHHE O0YYAIIIMMUCI POCCHUUCKON TI'PAMIAHCKOM HICHTHY-
HOCTH — TOTOBHOCTH K CaMOPA3BUTHUIO, CAMOCTOSITEJILHOCTH U
CcaMOOIIpeJIeJIEHHIO;

— HaJIMYHe MOTHBAIIMU K 00YYEHHUIO;

— IeJIeHAIIpaBJIEHHOE PA3BHUTHE BHYTPEHHHX yOesKIeHUH JIMIHOCTH
Ha OCHOBe KJIIOYEBBIX IIEHHOCTEH ¥ MCTOPUYECKUX TPaTUuIuN
0a30BOM HAYKU XVMU;

— TOTOBHOCTH H CIIOCOOHOCTH OOYUAMIIMXCSA PYKOBOICTBOBATHCSI B
CBOEH [eATEeJIbHOCTH II€HHOCTHO-CMBICJIOBBIMH  yYCTAHOBKAMM,
IIPUCYIIVMH II€JI0OCTHOM CHCTeME XUMUUECKOro 00pa30BaHMS;

—  HaJMYWe IPABOCOSHAHMSA OKOJIOTMYECKOM KYJIBbTYPBhI U CIIOCOOHO-

CTH CTABUTHb IIeJIM U CTPOUTH KH3HEHHbIe ILIAHBI JIMYHOCTHBIE

pe3yJIbTAaThl OCBOEHMS IIpeaMera «XHUMHUsS» JOCTUTAIOTCSI B €IUHCTBE

yu4eOHOH ¥ BOCHHUTATEJILHON HesrenbHocTr Oprammsanuyd B

COOTBETCTBUU C TYMAHHCTHUYECKHUMM, COITMOKYJIBTYPHBIMH, IYXOBHO-

HPaBCTBEHHBIMI IIEHHOCTSIMU u ugeagaMu PpOCCHHACKOTO
TPasKIaHCKOr0 OOIEeCTBa, IIPHUHATHIMU B OOIIeCTBE HOPMaMH U
IpaBUIaMU TTOBEJIeHU, CII0COOCTBYIOIIIMK mpolreccamMm

CAMOIIO3HAHMUS, CAMOPA3BUTHA ¥ HPABCTBEHHOIO CTAHOBJICHUS
JIMYHOCTH 00yYAIOIINUXCS

JInusoCTHEBIE Pe3yIbTATHL OCBOCHHUS MpeaMeTa «XUMUI» 0TPAKAIOT
c(hOpMUPOBAHHOCTL  ONBITA MO3HABATEJILHOM UM  IIPAKTAYECKON
IeATeIbHOCTH 00yJYaloIIMXCa MO0 Peau3alliyd IPUHATHIX B O0IECTBE
IIeHHOCTEH, B TOM YHCJIe B YACTHU:

1. NpaxxpaHCKOro BOCNUTaHUS:

— O0CO3HAHHUA OOYYAIIMMHUCSI CBOMX KOHCTHUTYIIMOHHBIX IIPaB U
00s13aHHOCTE!, YBAKEHNA K 3aKOHY U IIPABOIOPAIKY;

— IpeJicTaBJIEHUSA O COIIMAJIBHBIX HOPMAaxX M TMpaBUJIaX MEKJIN4-
HOCTHBIX OTHOIIIEHUN B KOJIJIEKTUBE;

— TOTOBHOCTHM K COBMECTHOM TBOPYECKOM HeATeJIbHOCTH IIpU Cco3ja-
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HUM y4YeOHBIX IIPOEKTOB, PEIIeHUH YYEeOHBIX M IIO03HABATEIHHBIX
3a7a4, BEIIIOJIHEHUN XUMUYECKUX dKCIIEPUMEHTOB;

CIIOCOOHOCTM IIOHMMATh M IIPUHMMATH MOTHBBI, HaMEpPEHHI,
JIOTUKY ¥ ApTyMeHTHI OPYTUX I[PH AHAJIN3e PA3JIUYHBIX BHI0B
YUeOHOI IesITeILHOCTH;

nanMOTquCKOFO BOCINMUATAHUA:

IIeHHOCTHOT'0 OTHONIEHUS K UCTOPUIYECKOMY M HAYYHOMY HacJeIr0
0TeYeCTBEeHHOM XUMUH,

YBAKEHHsA K IIPOILIECCY TBOPUYECTBA B 00JIACTH TEOPHUH U IIPAKTH-
YeCKOr0 IIPUMEHEHUs XUMHUN, OCO3HAHHNA TOI0, UTO JOCTHKEHUS
HAYKH €CTh pe3yJbTaT JJINTEJbHBIX HAOIOIeHUN, KPOIIOTINBBIX
9KCIIEpUMEHTAJIbHBIX IIOMCKOB, IIOCTOSHHOTO TpyJda VYE€HBIX U
OPaKTHKOB;

WHTepeca W IT0O3HABATEJIBbHBIX MOTHBOB B IOJIYY€HHH W IIOCJIEITY -
oIIeM aHaJIu3e MHQOPMAIMH O IIePeIOBLIX JOCTUMKEHHSIX COBpEe-
MEHHOHN 0TeYeCTBEHHOM XMW,

AyXOBHO-HPABCTBEHHOIr0 BOCNUTAHUS:

HPABCTBEHHOI'0O COBHAHHA, 3TUYECKOI'O IIOBEOECHNA,

CHOCOGHOCTI/I OII€EHUBATh CUTyalli1, CBA3aHHBIE C XHMHYECKHMN
ABJICHUAMU, WU IIPMHUMATL OCO3HAHHBIE PEIIeHHd, OPHUEHTHUPYACH
Ha MOpPpaJIbHO-HPAaBCTBE€HHBIE HOPMBI 1 IT€HHOCTH,

TOTOBHOCTH OIl€HHWBATb CcBOE II0OBeJeHne M IIOCTYIIKM CBOHX TO-
BapI/II_L[eﬁ C HOSI/H_[I/Iﬁ HPABCTBEHHBIX MW IIPABOBBIX HOPM H O0OCO-
3HaHUe HOCJIe,Z[CTBI/IfI 9TUX IIOCTYIIKOB;

dOpMUPOBAHUA KY/TIbTYPbl 340POBbSI:

IIOHMMAHUSA IIEHHOCTEeH 3J0pOBOro M 0E30IIacHOro obpasa KU3HU,
HEeO0OXOAMMOCTH OTBETCTBEHHOIO OTHOIIEHUS K COOCTBEHHOMY
du3rmyecKoMy U ICUXHUYECKOMY 3I0POBbIO;

cOOJIIOIeHNsI MIPABUJI 0E30IIaCHOr0 OOpAallleHHsl C BeIeCTBAMU B
OBITY, IOBCEHEBHOM SKU3HU U B TPYLOBOM NeSATEeIbHOCTH;
TOHUMAaHUA IIeHHOCTH TPaBUJ WHIUBUIYAJIBHOTO U KOJIJIEKTUB-
HOro 0e30IaCHOr0 IMOBEIEeHWS B CUTYAIUAX, YTPOKAMIIUX 3I10-
POBBIO M KU3HU JIOJeN; OCO3HAHUS IIOCJIEJICTBUN U HENPUATHUSI
BPEIHBIX HPUBBIYEK (YIIOTPEOJIEHUS AJIKOI0JIs, HAPKOTHUKOB, KY-
peHus);

TpyAoBOro BOCNUTaHUA:

KOMMYHUKATABHOM KOMITETEHTHOCTH B yUe€OHO-HCCIIeJ0BATEIHCKOM
JIeATeJIbHOCTH, OOIIEeCTBEHHO IT0JIE3HOM, TBOPYECKOH W JIPYTUX
BUJAX NeATEeJIHbHOCTH;

YCTaHOBKHU Ha aKTHUBHOE y4acTUe B PellleHNHU IPAKTUYECKUX 3a71a4
COITMAJILHOM HAIPABJIEHHOCTH (B PAMKAX CBOET0 KJIacca, IITKOJIBL);
WHTepeca K MPAKTUYECKOMY HM3YUYEHHI0 IPOQECCHM Ppa3IMIHOrO
pola, B TOM YHCJIe HA OCHOBe NPUMEHEHUs HpeIMeTHBIX 3HaAHUHU
10 XUMUMH;

YBasKeHUd K TPYyLdy, JIOAAM Tpyda W pelyJabTaTaM TpPYyHdOBOHU Je-
ATEJIbHOCTH;
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TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAWBUIYAJTHLHON TPAEKTOPUU
oOpasoBaHus, OymyIell mpoeccru M pean3alliy COOCTBEHHBIX
KU3HEHHBIX IIJIaAHOB C y‘léTOM JIMYHOCTHBIX HMHTEPECOB,
CITOCOOHOCTE!N K XMMMM, HHTEPECOB 1 MOTPEeOHOCTelH 00IIecTBa;

SKOJIOrMYECKOro BOCNUTaHUS:

OKOJIOTMYECKH I[eJIeCO00Pa3HOr0 OTHOIIEHHUS K IIPUPOJe, Kak
WCTOYHHUKY CYIIECTBOBAHMUS "KU3HU HA 3eMJIe;

HOHMMAHHUS TIJI00AJBHOI0 XapakTepa OKOJOIMYECKHX IIPodJIeM,
BJIUAHUS d9KOHOMHUYECKUX ITPOIIECCOB HA COCTOSHHWE IIPUPOTHOU M
COITAJILHOM Cpeabl;

O0CO3HAHUS HEOOXOIMMOCTHA WCIIOJIb30BAHUS JOCTUIKEHUN XUMUU
JIJI1 pellleHusI BOIIPOCOB PaIlMOHAJIBHOTO IPUPOIOI0IH30BAHNS;
AKTHUBHOTO HEUPUATHUS JIEeWCTBUM, HNPUHOCIIIUX Bpel OKPYKAI-
el TPUPOTHOM cpeje, YMEHUs IMPOTHO3UPOBATH HEOJIATOIIPUST-
HBIe 9KOJIOTHMUYeCKHe IIOCJIEJICTBUS IIpeJIpUHUMAaeMbIX e ICTBUN U
IpeoTBpAaIlaTh UX;

HaJIUYHUSI PA3BUTOTO IKOJIOTUYECKOTO MEITIJIEHUS, 9KOJIOTHYECKOMN
KYJBTYPHI, OIBITA JIESITeJIHHOCTH IKOJOTUIECKON HAITPaBJIEHHOCTH,
YMeHUS PYKOBOJICTBOBATBHCS uMHu B T03HABATEJILHOM,
KOMMYHMKATUBHOM M COI[MAJIBHOM IIPAKTHUKE, CIIOCOOHOCTH U
YMEHHUS aKTUBHO IIPOTUBOCTOATH HUIE0JIOIUH XeMOpOoOuL;

LleHHOCTN Hay4YHOro no3HaHus:

c(hOPMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPE-
MEHHOMY YPOBHIO PAa3BUTHUI HAYKHU U O0IECTBEHHON MPAKTUKY;
MOHUMAHUSA CIeIUPUKN XUMUH KaK HAYKH, OCO3HAHUA €€ POJIU B
dopMupoBaHUM pPAITMOHAJIBHOTO HAYYHOTO MBIINIJIEHHUS, CO3TaHUN
IIEeJIOCTHOTO TIPEACTABIeHUs 00 OKPYKAMIINEM MHUpPe Kak o
eqUHCTBe TIPUPOJILI U YeJIOBEKA, B IIO3HAHUU IIPUPOJHBIX 3a-
KOHOMEPHOCTEeM M peIeHur Ipo0IeM COXPAHEHUS ITPUPOIHOTO
paBHOBeCHST;

yOeKIEHHOCTH B 0CO00M 3HAYMMOCTH XWMWHU [JII COBPEMEHHON
IUBUJIN3AIINN: B €€ TYMaHUCTUUECKON HAIIPaBJIEeHHOCTHU U BAKHOU
POJIV B CO3IaHUY HOBOM 0A3bI MATEPUATBHON KYJIbTYPHI, PEeIeHUN
r100aIbHBIX IIPOOJIEM YCTOMYMBOIO PA3BUTHS UYeJIOBEUEeCTBA —
CBIDBEBOU, OJHEPTreTUYECKOM, MHUIIeBOM W  JKOJOTHYECKOU
0e30macCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIeYeHUN YCJIOBUI
YCIENTHOTO TPYJAa ¥ 9KOJIOTHYECKH KOMQOPTHOM SKM3HU KaKIOTO
4jeHa 00IIecTBa;

€CTeCTBEHHO-HAYYHO! T'PaMOTHOCTH: IIOHUMAHUS CYHNTHOCTH Me-
TOJIOB IIO3HAHUS, HCIIOJIB3yEeMBIX B €CTECTBEHHBIX HayKaX, CIO-
COOHOCTH MCIIOJIB30BATH ITOJIyJYaeMble 3HAHUS [JIs aHaIu3a u
O0BSICHEHUST SIBJIEHUU OKPYKAIOIIET0 MUPA W IIPOUCXOIAIIUX B
HEM M3MEHEHUM; YMEHUs JejiaTh 000CHOBAHHBIE 3aKJIIOYEHUS Ha
OCHOBE HAYUYHBIX (PAKTOB U MMEMOIIUXCS JAHHBIX C IIeJIBI0 II0JIY-
YeHUS JOCTOBEPHBIX BEIBOJOB;



— CHOCOOHOCTY CAMOCTOATEIbHO HMCIOJb30BATH XUMUUYECKUE 3HAHUS
JIJI pellieHus: IpobJieM B peaTbHBIX JKU3HEHHBIX CUTYATIUIX;

— WHTepeca K MO3HAHUIO U HCCIIeN0BATEIBCKON qeATeIbHOCTH;

— TOTOBHOCTM ¥ CIIOCOOHOCTHM K HEIPEPBIBHOMY O00pa3oBaHUIO U
caMo00pa3oBaHU0, K AKTUBHOMY IIOJIYYEHHWI0 HOBBIX 3HAHUMI II0
XVMUU B COOTBETCTBUU C JKU3HEHHBIMHU TTOTPEOHOCTSIM;

— wuWHTepeca K OCOOEHHOCTSM TpyJda B pas3judHbXx cdepax mpodec-
CUOHAJILHOM JeATeJIbHOCTH .

METAMNPEOMETHbIE PE3YJIbTAThI

MeramnpenmerHble pe3yJbTaThl OCBOCHHA y4YeOHOrO IIpeaMeTa
«XuMus» Ha YpPOBHE CpemHero ooIero o0pas3oBaHUSA BKJIIOUAIOT:
3HAUMMBIE [/ (POPMUPOBAHUS MHUPOBO33PEHHUS 00yJAIOIIUXCS
MEKIUCIIUILINHAPHEIE (MEKIIpeIMeTHbIe) OOIeHayIHble TOHATHSI,
OTPasKAOIINe IIeJOCTHOCThL HAYYHONM KAPTHHLEI MHUPA K CIELUPHKY
METOIOB IIO3HAHMSA, MCIONb3yeMBIX B €CTECTBEHHBIX HAYKaX
(MaTepus, BeIlleCTBO, SHEPrhs, ABJICHUE, IIPOIece, CUCTeMa, HAyJHBIN
darT, NpUHINI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEeOpH,
nccaeqoBaHue, HAOIONeHne, H3MepeHHe, OKCIePpUMEHT U AP );
yHUBepcaJIbHble yueOHBle melicTBuA  (IO3HABATEJIBHBIE, KOM-
MyHUKATHABHEIE, PEryJISTHBHBIE), 00ecIIeuuBaionire (GOPpMHPOBAHNE
JPYHKIIMOHAIBPHOM TPAMOTHOCTH M COLMAJBHON  KOMIIETEHIIMK
00yJaIOIINXCA; CIIOCOOHOCTD O0YYAIOIIMXCS HMCIIOJIb30BATH OCBOSCHHBIE
MEXKIUCIUILINHAPHEIE, MHUPOBO33PEHUYECKHE 3HAHMA W yHU-
BepcaJibHbIe y4ueOHBbIe NeMCTBHA B II03HABATEJILHOM M COIMAIBHOM
IpPaKTHKe

MerampenMeTHble pe3yabTAThl OTPANKAIOT OBJAJCHHE YHUBEP-
CAJIbHBIMMA yYeOHBIMH I[I03HABATEJILHBIMHM, KOMMYHHUKATABHBIMH U
PeryJIATUBHBIMU JeHCTBUAMU

Osniadenue YyHUBEPCAJIbHBIMU YU4eOHbIMU NO3HAéamMeJib-
Hbivu oeticmeuamu:

1. Ba30BbIMM JIOrMYECKUMMU AENCTBUAMMU:

— CaMOCTOATEJILHO (POPMYJHPOBATH U AKTYaJIM3HUPOBATHL IIpobJIieMy,
BCECTOPOHHE €€ paccMaTpUBATh;

— OmOpenesIATh IeJHW JeATEeJbHOCTH, 3aJaBas ImapaMeTpbl U KpuTe-
pUM UX JOCTHIKEHUS, COOTHOCHUTH Pe3yJIbTAaThl JeSITeJTbHOCTH C
IOCTaBJIEHHBLIMHU I1EJISIMU;

— HCHOJIb30BATH TP OCBOEHHM 3HAHUM MIPUEMBI JIOTHYECKOTO
MBIIIJIEHNUS — BBIOEJIATH XapaKTepHble NPU3HAKH IIOHATUH H
yCTaHABJIMBATh UX B3aUMOCBS3b, MCIIOJIB30BATh COOTBETCTBYIOIITHE
HOHSTHUSA JI 00bACHEHU OTIEJILHBIX (DAKTOB U SIBJICHUIT;

— BHIOMpPATH OCHOBAHHUS W KPUTEPHUM IJIS KJIACCUPUKAIIAYN BEIeCTB
U XUMUYECKUX PEeaKITHIA;

— YyCTaHABJIWBATH IIPUYNHHO-CJIEICTBEHHBIE CBSI3W MEKIy u3ydae-
MBIMHY SBJICHUSIMU;

— CTPOUTH JIOTHYECKME paccyskaeHusa (MHIYKTUBHBIE, TeyKTHUBHEIE,
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IO AHAJIOTHM), BEISBJISTH 3aKOHOMEPHOCTH M IIPOTHBOPEYHUSI B
paccMaTpHUBAEMBIX  SIBJIEHHSX, (DOPMYJIMPOBATH  BBIBOOEL U
3aKJIIOYEHUST,

IPUMEHATh B IIPOIECCE ITO3HAHMS HCIOJIb3yeMble B XMMHU CHM-
BOJIMYECKHE (3HAKOBBIE) MOJEJIM, IIPeo0pasoBBIBATH MOJIeJILHEBIE
IPEeNCTABJIEHNSI — XHWMHWYECKHHN 3HAK (CHMMBOJI) JJIEMEHTA, XWU-
MuJeckass POopMyJia, ypaBHEHHE XHMHUYECKON peakIiuu — IIPH
pellleHuyr y4YeOHBIX II03HABATEJIBHBIX M IIPAKTHYECKHX 3a1ad,
IPUMEHATh Ha3BaHHLIE MOJEJILHBEIE MPEICTABJIEHNS [IJISI BBISB-
JIEHUS XapaKTepPHBIX IIPU3HAKOB H3y4YaeMBIX BEIIeCTB U XUMH-
YeCKUX peakrInii;

ba30BbIMM UCCIeAO0BaTE/IbCKUMU AEUCTBUAMM:

BJIAJETh OCHOBAMHU METOJ0B HAYYHOI'O II03HAHUS BEIIECTB U XU-
MHUYECKUX peaKITnii;

dopmysmpoBaTh IeJIM W 3aJaYM HCCJIEHOBAHUS, HCIIOJIb30BATDH
IIOCTABJICHHBIE U CAMOCTOSTEJILHO cOPMYJIMPOBAHHBIE BOIPOCH B
KavyecTBe MHCTPYMEHTA IIO3HAHHUS M OCHOBBI IJI (DOPMUPOBAHUSI
TUIIOTE3BI  II0 IIPOBEPKe  MPABUJIBHOCTH  BBICKA3BIBAEMBIX
CYKIIeHUH;

BJIAJETh HABBIKAMU CAMOCTOSITEJIHHOIO ILJIAHHUPOBAHHS U IIPOBE-
JeHUsI YYeHHUYECKUX IKCIEPHMEHTOB, COBEPIIEeHCTBOBATH YMEHUS
HAOJIIIATL 34 XOIOM IIPOIleCcCa, CAMOCTOATEJILHO IPOTHO3UPOBATH
ero peayJbTrar, (QOPMYyJIHPOBATE OOOOIIEHHSI U  BBIBOILI
OTHOCUTEJBHO JOCTOBEPHOCTH pPe3yJbTATOB WCCJIEIOBAHUS, CO-
CTaBJISITH 000CHOBAHHBIN OTYET O TIPOJIEJIAHHOM paboTe;
PUOOPETATh OIBIT YUEHUYECKOM MCCIeI0BATEJILCKOM U IIPOEKTHOMN
JIeATEeJIbHOCTH, IIPOSBJISATH  CIOCOOHOCTH Y TOTOBHOCTH K
CaMOCTOSATEJIFHOMY IIOMCKY METOIOB peIeHUs MTPaKTHUYECKUX
3aJ71a4, IPUMEHEHHU0 PA3JIMYHBIX METOJIOB ITO3HAHNST;

Mpuémamm paboTbl c MHpOpMaLmeit:

OPHUEHTHPOBATHC B PA3TUYHBIX HCTOYHUKAX WHGQOpPMAIUHT
(HayJHO-TIOMMyIApHAA JIUTEpaTypa XUMHUUYECKOTO COIEePIKAHWI,
CIIPABOYHEBIE II0COOMSI, pecypchl MHTepHeTa), aHAIU3UPOBATH
nH@OPMAITUI0 PA3JIUYHBIX BHUIAOB M (POPM IIPEICTABJICHUS, KPHU-
THYECKH OIEHUBAThH €€ JJOCTOBEPHOCTh M HeIIPOTUBOPEUNBOCTD;
opMyTpPOBATE 3aIPOCHI U IIPUMEHSITh Pa3JIMYHBIE METOIbI IPU
rmoucke W 0oTbope WMHMOPMAIINU, HEOOXOJUMOMN IJIsi BBITOJIHEHUS
y4eOHBIX 38724 OIIPEeIeIEHHOTO THIIA,

MMPUOOpPETaTh OIBIT WCIIOJb30BAHUS WHQOPMAIIMOHHO-KOMMYHH-
KATUBHBIX TEXHOJIOTUI U PA3JIUYHBIX TIOUCKOBBIX CHCTEM;
CaMOCTOSTEJIbHO BLIOMPATH ONTUMAJILHYI (DOPMY IIPeICTABICHUS
nHdpopMaluu (CXeMbl, TpadUKN, TUarpaMMbl, TAOJIHUIE, PUCYHKHN
UTI);

HCII0JIb30BATh HAYYHBIHM S3LIK B KAueCTBE CpeJCTBa mpu pabore ¢
XAMUYEeCKOM  wmHpopMaIlmed: MTPUMEHSITbh  MeKIpeJIMeTHbIe



(busnueckre u MaTeMaTUYeCKHe) 3HAKU U CHUMBOJIBI, (POPMYJIBI,
ab0peBUATYpPHI, HOMEHKJIATYPY;

— WCIOJIL30BATH ¥ NOPeoOpa30oBBHIBATH  3HAKOBO-CUMBOJIHUYECKIE
CpeJICTBA HATJISAHOCTHA
Osnadenue YHUBEPCATIbHBIMU KOMMYHUKAMUBHBIMU

deticmeuamu:

— 3aJaBaTh BOIPOCHI TI0 CYIIECTBY OOCY:KIaeMOM TeMBI B XOJe JU-
ajora w/Miau JUCKYCCUM, BBICKA3BIBATH HIEH, (POpPMYyJIHUPOBATH
CBOM TIPEJIOKEHUS OTHOCUTEJIFHO BBHITIOJTHEHUS IIPEIJI0KEeHHOMN
3agauu;

— BBICTYHATb C IIpe3eHTAIlMell pe3yJIbTATOB II03HABATEJIbHON [e-

ATEJIHOCTH, IIOJIyYEHHBIX CAMOCTOSATEJNBHO WJIA COBMECTHO CO

CBEePCTHHUKAMU IIPH BBIMOJIHEHWH XHMHYECKOTO OKCIIEPHUMEHTA,

MPaAKTUYECKOM paboTBEl II0 MKCCIIEJOBAHHUI0 CBOMCTB HM3y4YaeMBbIX

BEIIECTB, pean3aluy yIeOHoro MpPoeKTa U (POPMYJIUPOBATH BBIBOIBI

0 pe3yJibTaTaM IIPOBENEHHBIX HCCJIEJOBAHUU IIYyTEM COTJIACOBAHUSA

MO3UIIMH B Xome oOCy:xmeHMsa W obMmeHa MueHuaMu Oestadenue

YHUBEPCAILHBIMU Pe2YJIAMUBHbLMU 0CliCMEUAMU:

— CaMOCTOSITEJIPHO IIJIAHMPOBATH U OCYIIECTBJISTH CBOIO IIO3HA-
BATEJIbHYIO HeATEeJIbHOCTb, OIpelesisas eé IeJu U 3aJayuM, KOH-
TPOJILPOBATE M II0 Mepe HeOOXOIMMOCTH KOPPEKTHPOBATH IIPEI-
JlaraeMbIfl aJTOPUTM JEeUCTBUM IIPW BBIIOJHEHUU YYEeOHBIX U
WCCJIeOBATEIbCKUX 3a7a4, BHIOMpaTh HamOosiee 3QPEeKTUBHBIN
CII0cO0 MX peIleHusl ¢ yYETOM IIOJIyYeHHs HOBBIX 3HAHUN O Be-
IIIeCTBAX U XUMHYECKUX PEaKITUIX;

— OCYIECTBJISTh CAMOKOHTPOJIb CBOEH [JesTeJIbHOCTA Ha OCHOBE
camMoaHaJIN3a U CAMOOIEHKH

MPEAMETHbBIE PE3YJIbTATbI

IIpeamerHbIe pe3yIbTATHI OCBOCHUS IIPOTPAMMEI CPEIHEro 00IIero
0o0pasoBaHWA 10 XUMHUM Ha 0a30BOM YpPOBHE OPHMEHTHPOBAHBI HA
obeciieyeHre IIPEHMMYIIECTBEHHO 00Ieo0pa3oBaTeIbHOM ¥ 00-
IIEeKYJIBTYPHOM MOATOTOBKM oOydarormuxcsa . OHUM BRIIIOYAIOT: CITeIl-
upuvecKkrue g yde0HOro Impeamera «XuUMHS» Hay4YHble 3IHAHUSA,
YMEHHUS W CHOCOOBI JEMCTBUM II0 OCBOEHUIO, MHTEPIPETAIIMN W IIpe-
00pa30BaHUI0 3HAHUM, BHUIBI JEATEJLHOCTH II0 IIOJYYEHHUIO HOBOTO
3HAHUA U IPUMEHEHHUIO 3HAHUM B PA3JIMUHBIX YUYCOHBIX M PeasIbHBIX
SKM3HCHHBIX CATYAIIMAX, CBA3AHHBIX ¢ XMMHUeEH . B mporpamme mpe-
MEeTHBIE Pe3yJIbTAThI IPECTABJIEHEI IT0 T0IaM U3yYeHUS

10 KJTACC
IIpenmerHbIe pe3yabTaThl OCBOeHUs Kypca «Opranmdeckass Xu-
MU OTPAYKATOT:
1) cghopmuposarmnocmsb npedcmassieHuli: 0 XUMHUYECKOM COCTaB-
JIAONIEH eCTeCTBEHHO-HAYUYHON KapTUHBI MUPA, POJIA XUMHUHU B

15



2)

3)

4)

5)

6)

16

MIO3HAHWU SABJICHHUN IIPUPONEI, B (POPMHUPOBAHUN MBIILJICHUSI U
KYJBTYPHI JIMYHOCTH, €€ (PYyHKIIMOHAJIBLHOM TI'PaMOTHOCTH, He0O0-
XOOUMOM JJISI PeIleHMs IIPAKTUYECKUX 344U U IKOJOTUYIECKHU
000CHOBAHHOIO OTHOIIEHUSI K CBOEMY 370POBBI0 W IIPUPOTHOM
cpee;

8Jl00eHUe CUCTEMOM XHUMHYECKUX 3HAHWN, KOTOpas BKJIIOUYAET:
OCHOBOIIOJIATAWOIIINE IIOHATHS (XUMUYECKHH 9JIEMEHT, AaToM,
9JIEKTPOHHAS O0OJIOUKA aToMa, MOJIEKYJIa, BaJIEHTHOCTD,
9JIEKTPOOTPUIIATEIBHOCTh, XHUMHUYECKAs CBsI3b, CTPYKTypHAS
dopmyiia (pasBépHyTasd ¥ COKpaIIEHHAS), MOJb, MOJIAPHAS
Macca, MOJISIPHBIM 00BEM, YIJIEPOIHEBIN CKeJIeT, (PyHKIIMOHAJIb-
Hasl TPYNIa, PaguKaj, HU30MePHUs, M30MEePHI, TOMOJIOTUYECKHUHN
PsiZl, TOMOJIOTH, YTJIEBOJOPOJIBI, KHCJIOPOI- ¥ Aa30TCOAepIKaIIre
COEIMHEHUs, MOHOMEp, IIOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICO-
KOMOJIEKYJIIPHBIE COeJUHEHUs); TEOPUH W 3aKOHBI (Teopus
cTpoenmus oprammyeckmx BemectB A. M . BytiepoBa, 3akou
COXPAHEHHUsS MACChI BEIEeCTB); 3aKOHOMEPHOCTH, CUMBOJIUYECKIHI
SI3BIK XMMHM; MHPOBO33PEHUECKUE 3HAHUS, JIEKAIIe B OCHOBE
IMOHUMAHUA IPUINHHOCTA U CUCTEMHOCTH XUMHUYECKUX SABJICHUI,
daxrosrornueckre cBeIeHUS O CBOMCTBAX, COCTABE, IOJIyYEHUN U
0e30IaCHOM HCIIOJIb30BAHUY BAKHEHIIINX OPra HUYECKUX BEIIeCTB
B OBITY ¥ IIPAKTHYECKOHN JeATEILHOCTH YeJI0BEKA;
CcPHOPMUPOBAHHOCID YMEHUL 8bLABTIAMb XaPAKTEePHBIe IPU3HAKHI
MOHATHN, YCTAHABJIMBATL WX B3aWMOCBS3b, UCROJIB308AMD
COOTBETCTBYIOIIME ITOHATHS IIPU OMUCAHWHU COCTABA, CTPOEHUSA U
IIPEeBPAaIeHUM OPTraHUYECKUX COeINHEHNIH;

cHOPMUPOBAHHOCL  YMEHUL  UCNOJIb308AMb  XUMHUUYECKYIO
CHMBOJIUKY [JIS COCTABJIEHHUS MOJIEKYJISAPHBIX U CTPYKTYPHBIX
(pas3BEPHYTOM, COKPAIIEHHON) (POPMYJI OPraHMYECKUX BEIIeCTB U
YpaBHEHUN XUMHUYECKUX pearuil; uzzomasnuéams MOOeJIN
MOJIEKYJI OPraHHYECKHX BEINEeCTB IJIS HJLIIOCTPAILIMN WX XHUMU-
YECKOI'0 ¥ IPOCTPAHCTBEHHOI'0 CTPOCHHUSI;

CPHOPMUPOBAHHOCID YMEHULL YCMAHABIUSAMb TIPUHAIIEKHOCTD
M3YYEHHBIX OPraHNYeCKHUX BEIIECTB M0 MX COCTABY M CTPOEHUIO K
OIpeNeJIEHHOMY KJAcCy/TpyIlle COeIHuHEHHH (yIrIeBOHOPOIEI,
KHCJIOPOJI- u a30TcoepIKaIme COeIMHEHNS, BBICO-
KOMOJIEKYJIIPHBIE COeJUHEHMs); 0aéamb UM HA3BAHUA II0 CHU-
crematuueckoin HomeHrsarype (IUPAC), a raxike npuBoguTh
TPUBHUAJBbHBIE HA3BAHUA OTHEJIBHBIX OPraHMYECKUX BEIIeCTB
(sTMmeH, TIIpONHMIIEH, AIeTUJIEH, OTHUJICHTJIMKOJb, TJINIIePUH,
denos, dopmanbmerun, aleTaNbIeTHl, MypaBbHHAS KHCJIOTA,
VKCyCHAasl KHCJIOTA, OJIEMHOBAsI KHCJIOTA, CTEAPUHOBAS KHUCJIOTA,
TJTIOK03a, (PPYKTO3a, KpaxMaJl, IeJLI0J103a, TIIUIIAH);
CPHOOPMUPOBAHHOCIL YMEHUA onpedesisimb BHUOLL XHUMHYECKON
CBSI3U B OPraHUYECKHUX COeIMHEHUAX (OMUHAPHEIE U KPATHBIE);



)

8)

9)

10)

11)

12)

13)

CPOPMUPOBAHHOCTND YMEHUA NPUMEHSMDb TIOJIOMKEHUS TEOPUU
cTpoeHusi opraumdeckux Bemecte A . M . Byrieposa mjist 00b-
SICHeHWSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTABA W CTPO-
€HUS; 3aKOH COXPAHEHUS MACCHI BEIIIECTE;

chopMUPOBAHHOCII  YMEHUIl  XapaKmepu3o8ams  COCTAB,
cTpoeHme, (PU3NUECKHe ¥ XUMHUYECKHe CBOMCTBA THIIHMYHBIX
MIpeJCcTaBUTEIeH PA3JUIHBIX KJIACCOB OPTAHUYECKUX BEIECTB
(MeraH, oTaH, OTWJIEH, IIPOIWJIEH, AalleTHUJIeH, OyramueH-1,3,
MeTHJIOyTaaueH- 1,3, 6eH30J, MEeTaHOJI, dTAHOJI, ITHUJIEHTJIUKOJIb,
TIUIepuH, (eHoJ, AaleTaJbIerTnI, MypaBbUHAS W yKCycHAas
KHCJIOTBI, TJIOK03a, KpaxmaJ, IIeJUIi0JI03a, AMUHOYKCYCHAas
KHCJIOTA); WUJIJIOCMPUPO8AMb TEHETUUECKYI0 CBI3b MEMKIy HUMH
YPABHEHUAMH COOTBETCTBYIOIIIHUX XWUMHUUYECKHX PEAKIIMA ¢
HCIIOJIb30BAHUEM CTPYKTYPHBIX hOPMY.T;

CchOPMUPOBAHHOCIIL Y MEHUS XAPAKMEPU308QMb HUCTOYHUKHU
YIUIEBOJOPOJHOTO CBIPHS (HedTb, TPUPOIHBINA Tas, yroJib), CIO-
CoOBI MX IepepabOTKU U IMPAKTHYECKOe IIPUMEHEHHe IIPOIYKTOB
rnepepaboTKu;

CcPHOPMUPOBAHHOCL YMEHUL NPO80OUMb BBIYUCICHUS IO XU-
MHWYECKUM ypaBHEHUSAM (Macchl, 00bEMa, KOJMIECTBA WCXOTHOTO
BeIeCTBA WJIW IIPOJIYKTA PEAKIUH 10 M3BECTHBIM Macce, 00hEMY,
KOJIMYECTBY OJHOTO W3 WCXOJHBIX BeIeCTB WA IIPOIYKTOB
peaxium);

chopmupPOBAHHOCMb YMEHUL 67a0emdb CUCTEMON 3HAHUM 00
OCHOBHBIX METO/IaX HAYYHOI'O ITO3HAHMS, UCIIOJIb3YEMBIX B XUMUK
IIPU M3yYeHWN BEIeCTB W XUMUYECKHX SBJIeHMN (HaOIomeHue,
M3MepeHne, OKCIIEPUMEHT, MOIEJIMPOBAHUE), UCNOJIb308AMD
CHCTEMHBIE XMMWUYECKHE 3HAHUS [JIs IIPUHATHS PEIIeHuNd B
KOHKPETHBIX JKU3HEHHBIX CUTYAIlUsSIX, CBI3AHHBIX C BEIeCTBAMU
¥ X IPUMEHEeHUEM,

CcPOPMUPOBAHHOCND YMEHUL cO6I00amb NPABUJIG TIOJIb30BAHUS
XMMHUYECKOM IIOCYI0N 1 J1ab0opaTOPHBIM 000PYIOBAHMEM, A TAKKE
mpaBmyia oOpallleHusi C BeIIeCTBAMU B  COOTBETCTBHU  C
WHCTPYKITASIMU TI0 BBIMTOJHEHUI0 J1a00paTOPHBIX XHUMUYECKHUX
OIIBITOB;

CPHOPMUPOBAHHOCL  YMEHULT NJAAHUPOBAMb W  8bLNOJIHAMD
XUMHWYECKUHM OKCIEepPUMeHT (IpeBpallleHrs OpraHuYecKuX Be-
IIIeCTB HPU HATPEBAHWH, IOJyUYeHHe JTHUJIEHA W H3yYEeHUe ero
CBOMCTB, KAYECTBEHHBIE PEAKIUM OPTAaHUYECKUX BEINEeCTB, me-
HaTypalus OeJIKOB IIPW HATPeBAHUM, I[BETHHIE PEeAKIIUN 0eIKOB)
B COOTBETCTBMH C TMIPABWJIAMM TEeXHUKK O€30IIaCHOCTH IIpH
o0OpallleHMu C BeIIecTBAMH M JIa00OpPaTOPHBEIM 00OpPYAOBAHUEM,
npeocmasiams  Pe3yJbTaThl XUMHUYECKOTO JKCIIEPUMEHTa B
dopMe sammcu ypaBHEHHI COOTBETCTBYIOIIMX pEaKIUi W ¢hHop-
MYJIUPOBAMb BEIBOALI HA OCHOBE 9TUX PEe3yJIbTATOB;
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14)

15)

16)

17)

CPOPMUPOBAHHOCTND  YMEHULl KPUMUYECKU QHAJUSUDPOBAMD
XUMHUYECKY0 HHPOPMAIIHIO, TIOJIYYAEeMYI0 U3 PA3HBIX UCTOYHUKOB
(CMMH, Nurepuer u Op . );

CPOPMUPOBAHHOCND YMEHUL COONI00AMb NPABUSIA dKOJIOTHIECKH
11eJ1ec000PA3HOr0 MOBEAEHU B OBITY U TPYIOBOM JIEeATEJILHOCTH B
IIeJITX COXPAHEHUsI CBOETO 370POBbS M OKPYIKAIIIEH TPUPOITHOMN
Cpennl; 0CO3HAB8AMb OMACHOCTH BO3JAEMCTBUS HA  KUBBIE
OPTaHM3MBbI OIIPEIEJIEHHBIX OPTAHMYECKUX BEIECTB, ITOHHMAsT
cveicn morasarens IIJK, noschame Ha mpumepax CIocoOBI
YMEHBIIEHNUsI U IIPEIOTBPAIIEHNS MX BPEIHOI0 BO3HAEHMCTBUS HA
OpPraHM3M YeJIOBEKa;

IJ1s1 00YYAIOIIHUXCA ¢ OFPAHMUYEHHBIMA BO3MOKHOCTAMHU 310 POBbS:
yMeHHe IPHMEHATh 3HAHUS 00 OCHOBHBIX IOCTYIIHBIX METOHAX
II0O3HAHMS BEIleCTB U XUMUYIECKNX SIBJICHUI;

IJIs CJIEIIBIX W CJIA0OBHUIOAIINX O0y4YAIOIIUXCA: YMEHHE MCIIOJb-
30BaTh pesibedpHO TOUEUHYIO crcTeMy obosHadenuit JI . Bpaiina
[IJIS1 3AIIMCH XUMUYECKUX (DOPMYJI

11 KJTACC

IIpenmerHbIie pe3yabTaTsl 0cBoeHUs Kypca «O0Ias u HeopraHu-

YeCKad XMMHUI» OTPaXKaIoT:

D

2)

18

cghopmuposaHHOCMy npedcmassieHull: 0 XUMHYECKOM COCTaB-
JIAONIEA eCTeCTBEHHO-HAYUYHOU KapTUHBI MHpAa, POJIM XUMUU B
TMO3HAHWY SBJIEHUM MPHUPOILI, B (POPMUPOBAHHUN MBINIJICHUS U
KyJBTYPHl JIMYHOCTH, €€ (QYyHKIIMOHAJIBLHOM TI'PAMOTHOCTH,
HeOOXOIMMOM [JIsT PeIeHus] IMPAKTUYECKUX 3a/1aY U IKOJIOTH-
YecKkr OOOCHOBAHHOTO OTHOINEHWS K CBOEMY 3I0POBBI0 M IIPH-
poIHO cpeie;

es1a0erue CHCTEeMON XMMHYECKMX 3HAHUM, KOTOpas BKJIIOYAET:
OCHOBOTIOJIATAIOINE TIOHATHUSA (XUMHUYECKUM oJIEMEHT, AaToM,
M30TOTI, $-, P-, d-3JIEKTPOHHBIE 0POUTATIN ATOMOB, MOH, MOJIEKYJIA,
MOJIb, MOJISIPHBIH 00BEM, BaJEHTHOCTb, dJIEKTPOOTPUIIATEh-
HOCTb, CTEIEHb OKHUCJICHHS, XUMHYECKas CBsI3b (KOBaJIEHTHAS,
WOHHAs, MeTAJJIMYEeCKas:, BOIOPOJHAS), KPHUCTAJLINYECKas pe-
MIETKA, TUIIBI XUMHUYECKUX PEaKITUi, PACTBOP, 3JIEKTPOJIUTHI, He-
3JIEKTPOJIUTEI, JJIEKTPOJIMTHUUECKAS TUCCOIIMAITUS, OKUCIINTEIIb,
BOCCTAHOBUTEJIb, CKOPOCTH XVWMUYECKON PeaKINM, XUMHUECKOe
paBHOBecHe; TEOPUU U 3aKOHBI (Teopus JJIEKTPOJIUTHIECKON
gucconalmm, nepuogndyeckuii 3axkod Il . 1 . Meunesneesa, 3akou
COXpaHeHMsI MacChl BEIeCTB, 3aKOH COXPAHEHM U IPeBPAIeHUI
9HEPTUM TP XUMHYECKHUX PpPeakKIuAx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3BIK XWMHUU, MHUPOBO33PEHUECKUE 3HAHUI,
JesKRaliue B OCHOBE TOHUMAHUS IIPUYUHHOCTH U CHUCTEMHOCTH
XUMHUYECKUX SABJICHUU, PaKTOJIOTHYECKHEe CBeJeHUSA O CBOMCTBAX,
cocTaBe, MOJIyYeHUW W 0e30IaCHOM HCITOJIb30BAHUU BAMKHEHUIITHX



3)

4)

5)

6)

7

8)

9)

10)

HEOPTaHNYECKUX BEIIEeCTB B OBITY U IPAKTHUYECKOHN IeaTeIbHOCTH
YeJIOBEKA;

CPHOPMUPOBAHHOCND YMEHUTL 8bLABJIAMY XaPAKTePHbIE ITPU3HAKN
IOHATHH, YCMAHA8IUBAMb UX B3AWMOCBA3b, UCNOJIb308AMb
COOTBETCTBYIOIIME IIOHATHA MPKH OMNNCAHUNA HEOPTraHNuYECKUX
BEIIEeCTB U UX IIpeBpaIlleHuH;

CHOPMUPOBAHHOCIND YMEHUTL UCNOJIb308AMb XUMHUYECKYI CHM-
BOJIMKY JIJIS COCTABJIEHHS (POPMYJI BEIeCTB M yPABHEHUMN XWMU-
YecKuxX peakiuii; cucremarudeckyro HomeHkigatypy (IUPAC) u
TPUBHAJIbHBIE HA3BAHUS OTIEJIbHBEIX HEOPIaHUYECKUX BEIIECTB
(yrapHbIll ras, yIrJIEKHUCJIBIA ras3, aMMHAK, TalléHas HN3BeCTb,
HeramréHas U3BeCTh, INThEeBAI COOA, IIUPUT U IP );
CHOPMUPOBAHHOCMD YMEHULL Onpedesiamb BAJEHTHOCTh U CTEIIeHb
OKHCJICHUS XUMHUYECKUX OJIEMEHTOB B COCNUHEHUAX PA3IUUHOIO
CcoCTaBa; BHUJ XUMHYECKOM CBs3M (KOBAJIEHTHAs, WOHHAI,
MeTaJIInIecKas, BOJIOPOJTHAS) B COEeMHEHNAX; TUI
KPUCTAJLIIMYECKOM PEeIETKA KOHKPETHOIO BelllecTBa (aTOMHAd,
MOJIEKYJIIpHAs, HOHHAs, MeTaJlJINYecKas); XapakTep cpemsl B
BOJHBIX PACTBOPAX HEOPTaHNYECKUX COeTUHEHUIH;
CHOPMUPOBAHHOCID YMEHUL YCIMAHABIUBAMDb TPUHAIJIEKHOCTD
HEOPTaHMYECKHUX BEIECTB II0 HMX COCTABY K OIPEeIeIEHHOMY
KJIaccy/Tpyiiie coequHeHMN (IpoCThIe BEIEeCTBA — MEeTAJJIBI U
HEeMeTaJIbI, OKCHUObI, OCHOBAHHS, KHCJIOTE, aMQOTepHEIE
THAPOKCHUIEI, COJIN);

CHOPMUPOBAHHOCML  YMEHUL PACKPbIEAMb CMBICI EPUOIH-
vyeckoro 3akoma JI W MenneneeBa u JIeMOHCTPHUPOBATH €0
CHCTEMATU3UPYIOIIYI0, OOBSICHUTEBHYI0 W IIPOTHOCTUYECKYIO
byHKIAY;

CHOPMUPOBAHHOCTNL Y MEHUTL XAPAKMEPU308amb dJIEKTPOHHOE
CTPOEHHE ATOMOB XWMHYECKHUX oJieMeHTOB 1—4 mepuomor lle-
pUOIHMUeCcCKOil crcTeMbl xumMmuyeckux agementoB [ . U . Mewnne-
JieeBa, UCIIOJIb3YyS IOHATHUSA «S-, P-, d-3JIEKTPOHHBIE OPOUTAJINN,
«QHEepreTUYecKre  YPOBHID; 00vACHAMb  3aKOHOMEPHOCTH
M3MEHEHUS CBOMCTB XUMUYECKUX 0JIEMEHTOB U MX COCIMHEHUI 110
meprogaM u rpymnnaM llepuogmdeckoil CHCTEMBI XHMHYECKUX
anemenToB | I Mengemneena;

CPOPMUPOBAHHOCNL YMEHULL Xapakmepuzosambv (0ONUCbLEAMD)
o0Ire XUMHUYECKHE CBOMCTBA HEOPTaHWUYECKHX BEIeCTB pas-
JIMYHEIX KJIACCOB; n00mMaepxco0amy CyIleCTBOBAHNE I'eHEeTHUYECKOMN
CBSASH MEXKOy HEOPraHWYEeCKMMHN BeIIeCTBAMU C IIOMOIIBLIO
YPaBHEHHUN COOTBETCTBYIOIINX XUMUUYECKUX PEeaAKIINIL;
CHOPMUPOBAHHOCID YMEHUA KJACCUPULUPOBAMb XUMUYECKIE
pPeaKuuy [0 pPAa3JIMYHBIM IIPU3HAKaAM (4HUCIIy KM COCTAaBY
pearupymoimx BeIIecTB, TEIIOBOMY o(QQeKTy peariuu, naMe-
HEHWIO CTeIleHeH OKHCJICHUS 3JIEMEHTOB, 00PATUMOCTU PEaKIINH,
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11)

12)

13)

14)

15)

16)

17)

18)

20

YYaCTHIO KaTaIM3aTopa);

CPOPMUPOBAHHOCND YMEHULL COCMABIAMb YPABHEHUS pPeaKIlni
Pa3TMYHBIX TUIIOB; TTOJIHBIE W COKPAIIEHHBIE YPABHEHUS PEeaAKITHH
MOHHOTO 00MeHa, YIUTHIBAS YCJIOBHUS, IIPU KOTOPHIX 9TU PEAKITUN
HIYT JO KOHIA;

CcPHOPMUPOBAHHOCND YMEHUL NPO80OUMb PEAKITUH, IIOITBEPIK-
Jarolie KaveCTBEHHBIM COCTAB PA3JIMYHBIX HEOPTaHWIECKUX
BEIEeCTB; PACNO3HAB8AMb OMBITHBIM IIyTEM WOHBI, TPUCYTCTBY-
I0IIIe B BOJHBIX PACTBOPAX HEOPTAHWUYECKUX BEIIECTR;
CPOPMUPOBAHHOCTND YMEHUL PACKPLIEAMb CYITHOCTH OKHCJIU-
TEJIbHO-BOCCTAHOBUTEJILHBIX PEAKIUH ITOCPEICTBOM COCTABJICHUS
3JIEKTPOHHOrO OajlaHca 9TUX PeaKITnii;

CcPOPMUPOBAHHOCND YMEHUL 00BACHAMb 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOM PpEeaKIuM OT PAa3JIUYHBIX (AKTOPOB; XapakTep
CMEIIeHNUsI XUMHUYIECKOT0 PABHOBECHUS B 3aBHCHMOCTH OT BHEIII-
Hero Boaneticteus (mpuniuil Jle IllaTenne);

CPHOPMUPOBAHHOCND YMEHUL XAPAKMepPu308amy XUMUYECKHE
IIPOITECCHI, JIEMKAIe B OCHOBE IIPOMBINIJIEHHOTO ITOJIyYeHUs
CEepHOM KHCJIOTHI, aMMMAKa, & TaKKe CPOPMHUPOBAHHOCTH IPEI-
CTaBJIEHHH 00 OOIIMX HAYYHBIX OPHUHIIUIIAX YU OKOJIOTHYECKUX
poGJieMax XUMHUYIECKOT0 IIPOU3BOICTBA;

chopMUPOBAHHOCL YMEHUL NPOB0OUMdb BBHIUUCIEHUS C WC-
IMOJIb30BAHUEM ITOHATHUS «MaccoBas JOJIS BeIlecTBA B PACTBOPE,
00BEMHBIX OTHOIIEHUH ra3oB IPU XUMHUYECKUX PEAKIUSIX, MACCHI
BeIlleCTBA WM 00BEMa Ta30B II0 M3BECTHOMY KOJIMYECTBY
BEIleCTBA, Macce WIN O0BEMY OTHOTO W3 YYACTBYIOIIUX B
peariiy BeIllecTB, TEILIOBOr0 addexTa peakIiimu HA OCHOBE
3aKOHOB COXPAHEHUSI MACChl BeIEeCTB, IIPEeBPAIlleHus M coxXpa-
HEeHWs dHEePTUH;

CcPOPMUPOBAHHOCND YMEHUL cO6I00amb NPABUJIG TIOJIb30BAHUS
XUMHUYECKOH IIOCYI0N 1 J1a00paTOPHBEIM 000PYIOBAHMEM, 4 TAKMKE
mpaBmyia oOpalleHusi C BeIIeCTBAMU B  COOTBETCTBHU  C
WHCTPYKITUSIMU TI0 BBIMTOJHEHUI0 J1a00paTOPHBIX XHUMUYECKHUX
OTIBITOB;

CcPHOPMUPOBAHHOCD YMEHUL NAGHUPOBAMDb U B8blNOJIHAMY XU-
MUWYECKUH JKCIIEPUMEHT (pasyiodkeHne IIepOKCHaa BOIOpPOaa B
MIPUCYTCTBUM KATAJH3aTOpa, OIpedesieHre CpPedbl PACTBOPOB
BEII[eCTB C IIOMOIIBI0 YHUBEPCATIBLHOTO WHIWKATOPA, BJIUSHUE
pasaInUHBIX (PAKTOPOB HA CKOPOCTH XUMHYECKOM DPEaKIInH, pe-
AKIMM WOHHOTO OOMeHa, KayeCTBeHHBIE pPeaKIuy Ha Cyabdar-,
kapOoOHAT- M XJIOPUI-aHWOHBI, HA KATUOH aAMMOHWUS; peIlleHue
OKCIEePMMEHTAJLHBIX 3amad no Temam «Meraumes» u «Hewme-
TaJIJIB») B COOTBETCTBUU C IIPABMJIAMU TEXHUKH 0€30IIaCHOCTH
pu oOpalleHuy C BeIecTBAMH M JiabopaTopHBIM 0060pyIoBa-



HHUEM, nPeocmasisimys Pe3yJIbTaThl XUMHUIECKOTO dKCIIEPUMEHTa B
dopme 3ammcu ypaBHEHHM COOTBETCTBYWOIIMX PEAKINA U
Popmyuposams BHIBOIEI HA OCHOBE 9TUX PE3yJIbTATOB,;

19) cpopmuposarrocmpb yMeHUll KPUMUYECKU QHAJUSUDPOBAMD
XUMHUYECKY0 HHGPOPMAIIHIO, OJIYUYAEMYI0 U3 PA3HBIX UCTOYHUKOB
(CMU, NuTepuer u ap . );

20) cgpopmuposarHocmd yMeHUL cob1100amb NPABLUIA IKOJIOTHIECKN
11eJIeCO00PA3HOr0 MOBEIEHU B OBITY U TPYIOBOM IeATEJIHLHOCTH B
IeJISIX COXPaHEeHHUS CBOEro 3[J0POBbS U OKPYsKAIOIIeN IPUPOTHOMN
CpeIbl; O0CO3HABATH OIIACHOCTH BO3IEHMCTBHSA HA  JKUBEHIE
OPTaHMU3MBI  OIIPENEeJIEHHBIX  BEINeCTB, IIOHHUMAas  CMBIC]
nokasarens [IJIK, noscnams ma mpumepax crmoco0bl yMeHBIITe-
HHUS U IIPEIOTBPAIEHNUS UX BPEJTHOTO BO3JIEHUCTBUA HA OPTaHH3M
YeJI0BEeKA;

21) my1st 00yJAOIIMXCA ¢ OTPAHUYEHHBIMI BO3MOYKHOCTSIMH 37T0POBBS:
yMeHNe IPUMEHSTh 3HAHUA 00 OCHOBHBIX JOCTYIIHBIX METOJaX
IMO3HAHMSA BEIeCTB U XUMUYECKUX SIBJICHUI;

22) [OJA cJenblXx U CJIA0OBUOAIMMX OOYJAIOIIUXCA: YMEHHE HUCIIOJIb-
30BaTh pesibedpHO TOUEUHYIO crcTeMy obo3Hadenuit JI . Bpaiina

JUIST 3ATTUCH XUMHUYECKUX (DOPMYJT
COAEP>XAHUE YYEBHOI'O NMPEAMETA «XUMUSA»

10 KJTACC. OPTAHNYECKASA XMKS
TeopeTVIL-IECKVIe OCHOBbI OpraHVIL-IECKOI\/i XNMUU

IIpenmer oprammyeckol XUMHU: €€ BO3HUKHOBEHIE, PAa3BUTHE U
3HAYeHWe B IIOJIyYeHWM HOBBIX BeIECTB W MaTepuaJsioB . Teopwus
CTpOeHUs opranmdeckux coequnennit A . M . Bytneposa, e€ ocHoBHBIE
nomoxkennss . CrpykTypHbBIe (QOPMYJIBI OPraHMYECKHX BEIEeCTB
lomosorus, naomepuss . XuUMHUYECKasa CBA3b B OPTaHMYECKHX COEIH-
HEHUAX — OJUHAPHBIE ¥ KPATHBIE CBA3H .

IlpencraBiienne o0 KJIacCUPUKAIIAM OPTraHUYECKHX  BEIECTB
Homenrmatypa opraHMYecKMX COeIMHEHUHM (CHCcTeMaTHYecKas) u
TPUBHAJbHBIE HA3BAHUS BAKHEHUINX IIPECTABUTEJIEH KJIACCOB Op-
raHUYeCKUX BEIEeCTB

JKCIIepUMEHTAbHBIE METONbl M3YYEHWsI BEIeCTB W WX IIpeBpa-
IIEeHWH: 03HAKOMJIEHHE C 00pas3IaMH OpTraHWYEeCKHX BeIeCTB U Ma-
TepuajJaMy HA WX OCHOBE; MOJEJUPOBAHWE MOJIEKYJ OPTaHWYECKUX
BEIeCTB; HAOJIJIeHNe W ONHWCAHWE JEeMOHCTPAIIMOHHBIX OITBITOB ITO
IIPEBPAIEHNI0 OPTAHUYECKNX BeIleCTB MPU HArpeBaHUU (IJIaBJIeHHeE,
o0yrJIMBaHME U TOPEeHUe)

Yrnesogopoasl

AJkaHBL: cocTaB M CTPOEHHE, TOMOJIOTHYECKU psan MeraH u aTaH
— HpOCTeﬁMHe IIpeacTaBUTEIN aJIKAHOB! (bI/ISI/I‘IECRI/Ie U XUMHWYECKHEe
cBoiicTBa (peakInMy 3aMellleHnus W FOPeHNts), HaXoxKIeHne B IIPUpoIe,
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IOJIyYeHue U IIPUMeHeHre

AJIKeHBI: COCTAB W CTPOEHHWE, TOMOJIOTHMYECKHN pSAn ITUIeH U
MIPOIIUJIEH — IIPOCTEHINNe IIPeJCTABUTE]IN AJKEHOB: (PU3UUYECKUe U
XUMHWYECKHEe CBOMCTBA (pPeaKInu THAPHUPOBAHUS, TAJIOTeHUPOBA- HUS,
TUApATAIluA, OKWUCJIEHWs W T[OJUMEPHU3aIllhu), IIOJIydyeHue U
IpuMeHeHne

Anrkanuensr . Byragmen-1,3 m wmermibyragueH-1,3: crpoeHue,
BasKHEMININMe XMMHYECKHe CBOMCTBA (peaxidsa IIOJIMMEPU3AILHI)
[TosmyyeHMe CHHTETUYECKOTO KayUyKa U PEe3WHBI

AJIKMHBL: cocTaB M OCOOEHHOCTH CTPOEHUs, TOMOJIOTHYECKHN DS
AtleTHiIeH — IIPOCTEMINUIM  IIpeJCTABUTENb AJKWHOB: COCTAB,
CTpoeHUe, (pUanvecKWe ¥ XUMHWYECKHE CBOMCTBA (peakiiuu THIPU-
pOBAHMSs, TaJIOTEeHUPOBAHWS, TUAPATAIINU, TOPEHHs), IOJIyIYeHUE U
IIpUMeHeHUe

Apennr Bensomn: cocras, crpoeHue, (QuU3MYeCKHe W XUMHUYECKHE
cBOMCTBA (peaKIMY TaJIONeHUPOBAHUS W HUTPOBAHWUS), HOJIyUYeHUE U
mpumenenue . Tosyon: cocmas, cmpoerue, puauiecKkue u XumuecKue
ceolicmea (Pearyul 2ai02eHUPOBAHUS U HUMPOBAHUS) NOYUeHUe U
npumernerueS. ToxcrmunocTs apeHoB . ['eHermyeckass CBS3b MEKIY
YIJIEBOAOPOIaMH, TPUHAIJICKAIIIUMY K PA3JTHYHBIM KJIacCaM .

IIpupogHble MCTOYHUKHM YTJIEBOAOPOIOB . [IpHUpOOHBIN ras ¥ mo-
mytable HedTsHBIe Ta3bl . HedTs u eé mpoucxoxkmernume . CrocoObI
mepepaboTKM He(TH: IIePeroHKa, KPEeKUHT (TepMUYEeCKHH, KaTaJIu-
THUYECKHUi), muposiud . [IpoaykThl mepepaloTku HedTH, UX IPUME-
HEeHMe B IIPOMBIIIJIEHHOCTH U B ObITy . KaMeHHEBINM yrosb M HPOIyKTHI
ero rmepepaboTKn

OKCIIepUMeHTATbHBIE METOAbl M3YYEHUsS BeIecTB W WX IIpeBpa-
LIEHWH: 03HAKOMJIEHHE ¢ 00pasIlaMy ILJIaCTMACC, KAYUYKOB M PE3UHEL;
rosutekruu  «Hedte» wm  «Yroomp»; MomesMpoBaHWE — MOJIEKYJI
YIJIEBOAOPOIOB M TaJIOT€HOIIPOU3BOIHEIX; IMIPOBEIeHNE MPAKTIYIECKON
paboTHL: MOJTyYeHNe dTUIeHA U U3YyUYEeHHe ero CBOMCTB .

Pacuémmuuvie 3a0auu

Brruncienusa mo ypaBHEHHMI0O XMMHYECKOM peakiuu (Macchl, 00b-
éMa, KOJIMYEeCTBA MCXOMHOIO BEIIEeCTBA WJIM IIPOAYKTA PEAKIIMU II0
M3BECTHBIM Macce, 00bEMY, KOJIMIeCTBY OJHOTO M3 MCXOJHBIX BeIleCTB
WJTH TIPOJIYKTOB PEAKITHN)

Kvcnopoacoaepxallue opraHMueckmue coeanHeHus

IIpenenpHbie ogqHOATOMHEEBIE CIIUPTHI . MeTaHOJ M 3TAHOJ: CTpPOe-
HUe, (pu3ndecKkre M XUMHUUYECKHE CBOMCTBA (PEaKIMM C aKTHUBHBIMH
MeTaJLJIaMH, TaJIOTeHOBOIOPOJaMM, TOpeHHe), IpuMeHeHHe Bomo-
pOJHBIE CBS3W MEIKIYy MOJIeKyJiaMu cruupToB . JlelicTBue MeraHOoIa U
9TaHOJIa HAa OPTaHU3M YeJIOBEeKa

MuoroatoMuble CIIMPTH OTHJIEHTJIMKOJIL W TJIHAIIEPUH: CTPOEHHE,
dusnueckre M XHWMHYECKUE CBOMCTBa (B3aMMOIEMCTBUE CO IIe-
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JIOYHBIMH MeTaJIJTaMM, KAYeCTBeHHAs peaKIusd Ha MHOTOATOMHBIE
crimptel) . JetictBue Ha opramum3m uesioBeka . lIpumeHenwue riuiie-
PUHA U dTUJIEHTJIUKOJIS

DeHOJI: CTPOEHNE MOJIEKYJIBI, PHU3NYECKHe U XUMHUUECKHEe CBOMCTBA
Torcrunocts enosa [lpumenenne dgpexoa

Anpnerunsr u kemonwst . DopmMasbIeru, aleTa bIerul: CTPOSHHE,
dusudeckrme W XUMHYECKHE CBOMCTBA (PEeaKI[uM OKUCJIEHHS U
BOCCTAHOBJIEHWs, KAUYeCTBEHHLIE PEAKIIMH), IIOJyuYeHre W IIpU-
MeHeHUe

Auemon: cmpoeHnue, uauueckue u xumuueckue ceoticmea (pe-
AKUUL OKUCSICHUA U 80CCMAHOBJICHUA), NOJIYUeHUe I NPUMEHEHLE.

OnHOOCHOBHEIE Ipee/IbHbIe KapOOHOBEIe KUCI0TH MypaBbuHAS U
YKCYCHAs KUCJIOTHL: CTPOEeHME, PU3NUECKNE ¥ XUMUUECKHe

6 Kypcusom B TekcTe BhIIEJIEHBI 3JIEMEHTBI COJlePIKAHUA y1eOHOT0 MaTepuasa,
KOTOpbI€ H3y4YalOTCsd B O3HAKOMHUTEJIbHOM IUIAHE M He BKJIIOYAIOTCA B
cocras nmpeaMeTHbIX pe3yabTaToB ocsoeHus OOII COO ua GazoBom ypoBHe

cBoiicTBa (CBOMCTBA, OOINMe IJISA KJacca KHCJIOT, PEaKIIUs JTepH-
Juranum), moirydenne u nmpuMmeHeHne . CTeaprHOBAs U 0JIEMHOBAS
KHMCJIOTHI KAK MPEeICTABUTEJIM BBLICIINX KAapOOHOBBIX KHCJIOT . MbLia
KaK COJI BBICIIHX KapOOHOBBLIX KHCJIOT, MX MOIOIIee JeHCTBHE .

CiiokHBIE 2(PUPHI KAK IIPOM3BOJHBIE KAPOOHOBBIX KHCJIOT . ['H-
nposim3 ciaoxkHBIX odupoB Huper ['maoponms skupos Ilpmmenenwne
SKHUPOB . Brosioruvueckast poJib JKHpPOB .

VriieBompl: cocraB, KjacCU(PHUKAIASA yIJIEBOOOB (MOHO-, OH- U
mosmmcaxapuabl) . [UIl0K03a — MIpOCTEHINMM MOHOCAXAPHUI: OCOOEH-
HOCTH CTPOEHHUS MOJIEKYJIbI, (PU3NYECKMe U XMUMHYECKMEe CBONCTBA
(B3amMmogericTBre ¢ ruapoxcuaoM Menu(l1l), oxmciaeHrne aMMHAYHBIM
pactBopoM okcuaa cepedpa(l), BoccTaHOBIIEHME, OPOKEeHMe TII0KO3EI),
HaAXOKJIeHWe B IIPHUPOJe, IIpUMeHeHHe, OMOJIOTUYEeCKas pPOJIb
®otocunTe3 . OPyKTO3a KAK M30MEP TJTIOKO3EI .

Caxapoza — npedcmasumesns Oucaxapuoos, 2uOPoOsU3, HAXOHC-
Oerue 8 npupooe U npuMeHeHue.

Kpaxman u mesumoso3a Kak mpupogubie moguMmepbl . CTpoenme
Kpaxmanga u I1eJuriosio3bl DuamyecKme W XUMHUYECKUe CBOUCTBA
KpaxmaJia (THapoIn3, KauecTBeHHAas PeaKIlus C MOI0M)

OKCIIepUMeHTAIbHBIE METOMbl M3YYEHWS BeIecTB W WX IIpeBpa-
IIEeHWH: TpOoBeJeHne, HAOIIeHne W OMMUCAHNEe JIeMOHCTPAITMOHHBIX
OMBITOB: TOPEHHE CIMPTOB, KAYECTBEHHBIC PEAKIINH OTHOATOMHBIX
criupToB (OKHCIIeHMe araHosia orxcuaoM Menw(11l)), MHOTrOATOMHBIX
ciupToB (B3amMOOeMCcTBUE TJAUIEpUHA C ruaporcuaom wmemwm(11)),
anbaerunoB (OKMUCIeHNe aMMUAYHBIM pacTBOPOM okcuaa cepebdpa(l) u
rugpokcumoM Menu(ll), B3aumoOmeNCTBHE Kpaxmaja C HOIOM);
IpOBedeHne IMIPAKTUYECKOM pPaOOTHI: CBOMCTBA PAaCTBOpPa YKCYCHOM
KHCJIOTBI
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Pacuémmuuvie 3a0auu

Brrumciienns mo ypaBHEHHMIO XHUMUYECKOM peakimun (MacChl,
00BEéMa, KOJIMUECTBA MCXOJHOrO BEIleCTBA WJIM IPOAYKTA PEAKIIMHU II0
M3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOTO M3 MCXOTHBIX BEIIECTB
WJTH IIPOJAYKTOB PEaKIIHH)

AsoTcoaepallmne opraHnyeckne CoeanHeHNs

Amunvt. Memunamur u QHUIUK: COCMA8, CMpoerue, PuauuecKue
U xumuueckue ceoiicmea (20perue, saaumoodeiicmeue ¢ 6000l U
KUCIOMAaMLL)

AMUHOKHMCIOTEI Kak aM@oTepHble OpPraHNuYecKHe COeIMHEHMU.
Qusnveckne W XUMHUYECKHE CBOMCTBA AMHHOKMCIOT (HA IIpuUMepe
raniuHa) Bruostornyeckoe sHaueHne aMHHOKHUCIIOT Tlerrrmme:

Benkn xax mpupogHble BBICOKOMOJIEKYJISIPHBIE — COENUHEHIS
[lepBrunasi, BropuyHAsA ¥ TpPEeTUYHAS CTPYKTypa O€JIKOB . XHMH-
YecKre CBOMCTBA OEJIKOB: THAPOJIN3, IeHATYpPaLWs, KAYeCTBEHHBIE
peakiuy Ha OeJIKH

OKCHepUMEHTAJILHBIE METOAbl M3VYEeHNd BEeIIeCTB M MX IIpeBpa-
LIeHW: HaOJIOIeHne M OIMMCAHME JeMOHCTPAIIMOHHBIX OIIBLITOB: Je-
HaTypalus 0eJIKOB IIPY HArPEBAHUM, IIBETHBIE PeAKIIUH OEJIKOB

BbicokoMoneKynspHble coeAMHEHNS

OCHOBHBIe IIOHATHUA XHWMHWHN BBICOKOMOJIEKYJIAPHBIX COQ,I[I’IHQHI/If/’Ii
MOHOMED, IIOJIUMEpP, CTPYKTYPHOE 3BEHO, CTENeHb ITI0JUMEPU3aITnH,
cpenHsss MoJiekyJiapHas wmacca OCHOBHBIE MeETOOBI  CHHTE3a
BBICOKOMOJICKYJIAPHBIX COe,HI/IHeHI/Iﬁ — IIoJuMepu3anuvsd ¢ II0JIH-
KOHJIeHCAIIHS

ITnacmmaccor (nonusmusiern, NOJUNPONUJICH, NOJIUSUHUTIXIIOPUO,
nonucmuposn). Hamypanvnoi u  cunmemuueckue — KQyuyKu
(6ymaoduenoswili, xsoponperosvili U uszonperoswvili). Bonoxna:
HamypasibHbie (XJIONOK, wWepcmb, WENK), UcKyccmeennbe (aue-
mammoe 80JI0KHO, 8UCK03Q), CuHmemuyeckue (Kanpom u JIa8cam,).

SKCHQDI/IMQHTaJI])HI)Ie MEeTOObI M3VUEHUd BEIIeCTB M HMX IIpeBpa-
IIEeHWH: 03HAKOMJIEHWE C 00pas3iaMy MPUPOSHBIX U MCKYCCTBEHHBIX
BOJIOKOH, ILJIACTMACC, KAYIYKOB

Meoswcnpeomemmubie c813u

Peanuszarusa mexmpeIMeTHBIX CBSA3€M IIPU H3yUYeHUHW OpTaHuYe-
ckoil xumun B 10 KJacce ocyIecTBIIAETCS depes3 HCIOJIb30BAHNE KaK
O6I_T_[I/IX €CTEeCTBEHHO-HaYYHbIX HOHHTI/II‘/JI, TaK 1 HOHHTHﬁ, ABJIAIOIIIUXCA
CUCTEeMHBbIMHU NOJIdA OTAEJIBHBIX IIpeaMeTOB €CTeCTBEHHOHAYYHOI'O
IIUKJIA

OO0mIme ecTecTBEHHO-HAYYHBIE TIOHATHUS: ABJI€HNE, HAYYHBIN QaKT,
TUIOTe3a, 34KOH, TEOpHA, AHANIN3, CHHTE3, KJIACCU(PUKAIINSI,
EePUOOUYHOCTh, HAOJIIOIeHne, H3MepeHHe, OKCIIEPHMEHT, MOIEJIH-
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poBaHIe

Qusuka: MaTepus, dHEPrus, Macca, aToM, JJIEKTPOH, MOJIEKYJA,
OHEpPreTUUYeCKU! ypPOBEHb, BEIIEeCTBO, Tea0, O0OBEM, arperaTHoe
COCTOSIHME BEIEeCTBA, (PU3NUYECKHEe BEJIUYMHBI KU eOUHUIIEI HX W3-
MepeHus

Buosornsa: kinerka, oprammsMm, 6mocdepa, oOMeH BeIlecTB B Op-
raguaMe, (poTocHHTE3, OMOJIOTMYECKM AKTHUBHEBIE BelecTBa (Oenkw,
YIJIEBOMIBI, YKUPHI, (PepPMEHTHI)

l'eorpadmsa: MuHepasibl, TOpHBIE IIOPOIEI, IIOJIE3HBIE MCKOIIaeMEbIe,
TOILJIMBO, PECYPCHI

TexHosornsa: MHUINEBBIE IIPOAYKTHI, OCHOBHI PAaIlMOHAJIBLHOTO
OATAHUSA, MOIOIIKME CPEeICTBA, JEKAPCTBeHHLIE M KOCMETHYECKUe
mpernaparsl, MaTepHhasbl M3 HCKYCCTBEHHBIX U CHUHTETUYECKHUX BO-
JIOKOH
11 KJTACC. ObLLUAS N HEOPTAHUYECKASA XUMUA
TeopeTnyeckme 0CHOBbI XMW

Xumunueckuit osement. Arom . fdAapo aroma, m3orombl . DieK-
TPOHHAS 000JI0UKA. JDHEepreTUYecKre YPOBHU, IIOAYPOBHU . ATOMHBIE
opburamm, s-, p-, d-omemenTer . (cobeHHOCTH pacIpeneIeHus
SJIEKTPOHOB II0 OPOMTAJSAM B aTOMAax JJIEMEHTOB II€PBBIX UETBIPEX
IEePHUOI0B . DJIEKTPOHHASA KOH(MUTYPAIIUSI aTOMOB .

Tlepuogmuecknii 3axon u Ilepmogmueckas cucTeMa XUMHUYECKHAX
anemenToB J[ . I . MenneneeBa . CBsA3b IIepHOIUYECKOr0 3aKOHA U
Ilepuonmueckoit cucremsl xumudecknx ajiemeHToB J| I Menpgeseesa c
COBPEMEHHOM TeOpHei CTPOSHU ATOMOB 3aKOHOMEPHOCTH M3MEHEeHUS
CBOMCTB XHUMHUYECKUX JJIEMEHTOB M 00pasdyeMBIX MMM IIPOCTBIX U
CJIOMKHBIX BeIleCTB II0 TpyImaM ¢ IepuojgaM . JHadYeHHe
IEePUOIUYECKOr0 3aK0HA B PA3BUTUU HAYKHA

CTpoeHue BelecTBa. XUMHUYECKAd CBA3b . BUILI XUMHYECKOM
cBA3U (KOBAJICHTHAS HEIOJIAPHAA U IOJIAPHASI, HOHHASA, METaJl-
nuyeckas). MexaHu3Mbl 00pa30BaAHMUA KOBAJIEHTHON XMMUYECKOM
cBs3u (OOMEHHBIN W JOHOPHO-AKIEIITOPHEIN) Bogopoguas cBA3b
BamnenTtHocts DnexrpoorpuiiaresibHocTh Crenredb okucaeHns MoHb:
KaTHUOHLI ¥ AHUOHEI .

BerrectBa MOJIEKYISAPHOr0O M HEMOJIEKYJISIPHOTO CTPOEHUS 3aKOH
IIOCTOSTHCTBA COCTABA BeIecTBA . THIIBI KPUCTAJINYECKUX PEIIETOK .
3aBHUCUMOCTDH CBOMCTBA BEIIECTB OT TUITA KPUCTAJLIIMYECKOMN PEIETKI

Ilomarue o gucIepcHBIX cucTeMax VICTHMHHBIE W KOJJIOMTHEIE
pactBopsl MaccoBas oJIs BelllecTBA B PACTBOPE

Knacendurkammsa Heopranmveckux coeguHennii . Homenkmarypa
HEOPraHMYECKNX BeIIecTB [eHeTHYecKasd CBSA3b HEOPTaHUYECKHX
BEILECTB, IPUHAIJIEHKAIINX K PA3JIMYHLIM KJIacCaM

Xumuueckas peaknus HKiaccmpuranmsa XUMUYECKHUX PEaKINHA B
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HEOPTaHMYECKOM U OPraHMYECKOM XUMHM 3aKOH COXPAHEHMS MACChI
BEIlIECTB; 3AaKOH COXPAHEHHWSA ¢ [peBpAallleHus OJHEeprud IIpHu
XAMHAYECKUX PEeaKIIUIAX

CKOpoCTh peakInu, eé 3aBUCUMOCTD OT PA3JIMUHEIX PAKTOPOB
O6paTuMbIe peakiuy . XuMudeckoe pasHoBecue . DaKTOPHI, BIIMS-
IOIIMe HA COCTOSAHME XUMudyeckoro pasuosecus . [Tpuuimun Jle Illa-
TeJIbe

Ouexrposmmrudeckas gucconuaimsa . CuiabpHBIE W cjaadble JJIeKT-
posutel Cpema BOOHBIX PACTBOPOB BEINECTB: KHCJIAA, HeHTpaJibHAs,
mesounass . Ilonamue o 600opooHom noxkazamene (pH) pacmeopa.

Peaxiium wmomnHoro obmena . luodponu3 HeopeaHuuecKux U
OpP2aHUUEeCKUX 8eU,eCms.

OKUCINTEeIbHO-BOCCTAHOBUTEIbHEIE peakumu . Ilonamue 06
ANIEKMPOJIU3E PACNIAB08 U pacmeopos coseli. Ilpumenernue ssek-
mpoausa

OKCIIepUMEHTAIBHBIC METOMbl M3YYeHWs BeIeCTB M WX IIpeBpa-
weHnit: geMoHcTpaumsa Tabiui «[lepmogmueckas cmcreMa XUMUYE-
ckux anemenToB | . I . MenneneeBa»; naydeHne MomesIel KPHUCTAJI-
JIMYECKHUX PEIETOK; HAOIIONeHNe W ONMMCAHNE IeMOHCTPAIMOHHEIX U
J1a00pPaTOPHEIX OIBITOB (PasjIodkeHHe IIEPOKCHAA BOAOPOAA B IIPHU-
CYTCTBUH KAaTaJM3aTOpa, OIpelesieHHe CPeIbl PACTBOPOB BEILECTB C
IIOMOIIIBI0 YHHUBEPCAJIHLHOI0 MHINKATOPA, PeaKINU MOHHOIO0 00MeHA);
IIpoBeIeHNe MPAKTUYECKON paboThl «BiauaHue pasimuHbIx PaKTOPOB
Ha CKOPOCTb XMMUYECKOM PEaKIIA».

Pacuémmnuvie 3adauu

Pacuérel mo ypaBHeHMAM XMMHUYECKMX PEAKIIMN, B TOM YHCJIE
TEPMOXUMHYECKHE PACUETHI, PACUYETHl C MCIOJIL30BAHUEM IIOHATHSA
«MaccoBas JI0JIS BEIeCTBA»

Pa3zgen 2. HeopraHunyeckas Xxumums

Hewmerassr . ITomosxenne HemerasmoB B [lepuogmaeckoii cucreme
xumudeckux ajiemenToB JI I MennmesieeBa m 0COOEHHOCTH CTPOEHUS
atomor . ODuamdyeckuwe CBOMCTBA HEMeTAJIOB . AJutoTpomus
HeMeTaJLIOB (Ha IIprMepe KHUCJI0poa, cephl, hocdopa 1 yriaepoaa)

XUMHUYECKHe CBOMCTBA BAMKHEMINNX HeMeTaJlJIoB (raJIOreHOB,
cepnl, asora, ¢ocdopa, yriaepomga M KPEeMHHSI) U HUX COETUHEHUH
(OKCHIOB, KMCJIOPOACOIEPIKAIINX KHUCJIOT, BOJOPOJHBIX COEIIMHE HIEN)

IIpumeHeHMe BaKHENIITNX HEMETAJIJIOB U UX COETUHEHUHN

Meramer Ilomosxenune wmerasioB B Ilepmommdeckoit crcreme
xummyeckux oasemeHtToB J| I Menmemneesa OcobeHHOCTH CTpOEHUS
SJIEKTPOHHEIX 000JI0ueK aToMoB MeTa/uioB O6mine Quauyeckme
cBoiicTBa MeTasuioB . CIIaBBI METAJLJIOB . DJIEKTPOXUMUYECKUH P
HaIpsAKeHUN MeTaJJI0B

XvMUYeCKHe CBOMCTBA BasKHEUIINX MeTAaJLIOB (HATPUH, KaJIui,
KaJIbIUi, MArHUM, AJIIOMHHHNA, [IMHK, XPOM, KejJe30, MeIb) U HX
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CoeTMHEeHUH

O61me croco0bl moIydeHus MeTasioB . Memannypeus. Kopposus
memannosd. Cnocobwvr awumst om Kopposuu. IlprMeHeHne MeTaIIOB
B OBITY U TeXHUKE

OKCHepUMEHTAJIbHBIE METOMbl M3YUEHMWS BEIeCTB WM WX IIpeBpa-
ILIeHWHA: Hu3ydYeHue KOJIeKImu «MeTaJlibl M CILIaBBD, 00pPasIloB
HEMeTaJIJIOB; pelleHre SKCIePHMEHTAJIbHBIX 3a1a4; HaOJIIeHne U
OIMCaHWe JeMOHCTPAIIMOHHBIX K JIa0OPATOPHBIX OIIBITOB (B3au-
MOJIeHCTBYEe THAPOKCHIA AJIOMHHUSA C PACTBOPAMH KHCJIOT M IIe-
JIoUuel, KaueCTBeHHbBIe PeaKIINH HA KATHOHBI METAJIJIOB)

Pacuémmuuvie 3a0auu

Pacuérer maccer BemrecrBa miim 00bEMA r'a3oB II0 M3BECTHOMY KO-
JIMYECTBY BEIIECTBA, MACCe HJIK O0OBEMY OIHOIO M3 YYACTBYIOIIHX B
PeaKIy BeIlecTB; PacyeéThl Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA)
IIPOIYKTOB PEAKIIMH, €CJIN OLHO 13 BEIeCTB UMeeT IIPUMEeCH

XUMUSA N XU3Hb

Ponp xumum B obeciieueHHM SKOJIOIMYECKOHN, SHEPreTHYECKON Hu
MUIIEBOH 6e30IIaCHOCTH, PA3BUTHUN MeOUITUHEL . [[oHATHe 0 HAyJIHBIX
MeToIaX II03HAHUSA BEIIeCTB U XUMUIECKUX PeaKIIui

IIpencrapiiennst 06 OOMIMIX HAYYHBIX ITPUHITUIIAX ITPOMBIIIIIIEHHOTO
TOJIyYeHU BAKHEHUIITNX BEIIeCTB .

YesioBek B MUpe BeIIeCTB W MaTePUAJIOB: BasKHEHIINE CTPOU-
TeJbHBIE MAaTepuaJsbl, KOHCTPYKIIMOHHBIE MaTepUaJibl, KpPAacKH,
CTEeKJIO, KepaMMuKa, MaTepuaJbl JId 3JIeKTPOHUKHN, HaHOMAaTepHuaJIbl,
opraHuYecKre U MUHepaJIbHbIe YI00peHUsT

XuMusi ¥ 3I0POBbe UeJIOBEKAa: MPaBWJIa HCIIOJIb30BAHHUA JIEKAP-
CTBEHHBIX IIPENapaToB; IpaBuWjia 0e30macHOTO WCIIOJIL30BAHUS IIpe-
mapaToB OBITOBOM XMMHHU B II0BCEHEBHON KU3HU

Meocnpeomemmnbie céa3u

Peanmzanmsa mesxmpenMeTHBIX CBS3ed IIPU H3yYeHUHW OOIIEH U
HeopraHUvyeckou xuMuu B 11 KJacce OCYIIIeCTBJISIETCI Yepe3 WHC-
MIOJIb30BAaHMWE KaK OOIMWX eCTeCTBeHHO-HAYYHBIX ITOHATHUM, TaK H
TOHATUH, SABJIAIOIINXCA CUCTEeMHBIMU JJIS OTOEJIBHBIX IIPEIMETOB
€CTeCTBeHHO-HAyYHOTO KA

OO01e ecTeCTBeHHO-HAYYHBIE TOHATHUS: HAYYHBIN (PAKT, THUIO-
Te3a, 3aKOH, TEOPHs, aHAJN3, CHHTEe3, KJIACCU(MDUKAIIAA, ITePUOIHY-
HOCTb, HAOJIIOMeHMe, JKCIIEPUMEHT, MOJeJUpPOBAHNE, H3MepeHue,
sIBJIEHUE

Duauka: MaTepus, oHEPrus, Macca, aToM, JJEeKTPOH, IIPOTOH,
HeNUTPOH, MOH, U30TOII, paJU0aKTUBHOCTb, MOJIEKYJIa, dHePreTUUeCKu
YPOBEHBb, BEIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHFE BeIleCTBa,
dusmyveckme BeIUUYUHBI U eUHUITHI UX U3MEPEeHUs, CKOPOCTh

Buosorua: kimerka, opraHmam, sKocucreMa, dmocdepa, MaKpo- U
MUKPO3JIEMEHTHI, BUTAMUHBI, 00MEH BEIIeCTB B OPraHu3Me

27



Teorpadmsa: muHepasbl, ropHBIE IOPOIEI, IIOJIE3HBIE MCKOIAEMbIE,
TOILJIMBO, PECYPCHI

TexHosorns: XUMHUYECKaAs IIPOMBIILIEHHOCTh, METAJLIypPIrusd,
TPOM3BOJACTBO CTPOUTEJBHBIX MAaTEepPUAaJIOB, CEJIBCKOXO03IHUCTBEHHOE
IPOM3BOACTBO, IIHINEBAs IIPOMBIILJIEHHOCTh, (papMalleBTHYeCKas
OPOMBINIJIEHHOCTh,  ITPOM3BOJICTBO  KOCMETHYECKHX  IIperrapaToB,
TPOU3BOJICTBO KOHCTPYKITMOHHBIX MAaTePHUAJIOB, 3JIEKTPOHHAS IIPO-
MBITIJIEHHOCTh, HAHOTEXHOJIOTHUH .
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é TEMATUYECKOE NJIAHUPOBAHME YYEBHOIO NMPEAMETA «XUMWS»

Yye6Hblit npegMeT «XumMus>» (6a30Bbli YPOBEHDb)

10 KJTACC. OPITAHMNYECKAA XUMKNA

1 u B HeMleJ1I0, Bcero 35 4, U3 HUX 3 4 — pe3epBHOE BpeMsa

[TpumepHbIE TEMEL,
PACKpPBIBAIOIINE NJaHHBIHN
pases IporpamMMel, 1
KOJIMYECTBO YaCOB, OTBO-
JuMoe HA WX U3yJYeHHe

OcHoBHEBIE BUOBI J€ATEJIBHOCTH

OcHOBHOE cozepKaHue
00yJarOIIIXCS

Pasgen 1. TeopeTrndueckre 0OCHOBBI OPraHUYECKOM XUMUH (3 1)

Tema 1. IIpegmer I[Ipenmver oprannyeckoil XuMuu: €€ Bo3- m PackpsiBaTh CMBICT N3yYaeMbIX OHATANR
OpPraHUYEeCKOM XUMMUH. HUKHOBEHHE, PA3BUTHE U 3HAYEHUE B (BBIABIATH UX XapaKTE€PHbIE IPU3HAKH),
Teopust XUMHUUECKOTO MOJIyYeHU HOBBIX BEIIECTB U MaTepPUAaJIOB. YCTAaHABIMBATH UX B3ANMOCBA3b.
CTPOEHUA OpraHNYeCcKUX [Teopus crpoeHus opranmdeckux coenuHeHuil m IIpumeHsaTs noiokeHUs TEOPUN CTPOEHUS
coemuHeHM (3 ) IA. M. BytnnepoBa, €€ OCHOBHBIE IT0JIOKEHHU . OpraHNYeCKuX COEIVHEeHUN
CTpyKTypHBIE (hOPMYJIBI OPraHUIECKUX A. M. Bytneposa nj1a 00 bsACHEeHHAS
BemrecTs. I'omoustorusi, nusaomepus. Xumudeckas 3aBHUCUMOCTHU CBOMCTE BEIIECTB OT UX
CBSI3b B OPraHUYIECKUX COEAUHEHUAX: KPATHbIE cocTaBa U CTPOEHUS.
CBsI3M, Q- U A-CBA3U. m Mcrionp30BaTh XUMUYECKYI0 CUMBOJIHUKY JIJISI

COCTABJIEHUSI MOJIEKYJIAPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTOI, COKpAIIEH-
HOI) GOPMYJI OPraHUIECKUX BEIUIECTB.

m Onpenesnars BUABI XUMUAIECKOU CBA3U

IIpencrasienue o kiaccudguranuu op-
ranuvyeckux sBemects. Homenkiarypa
OpraHuvYecKHx coeguHeHui (cucrema-
Tn‘{ecuaa) " TPUBUAJIbBHBIE HA3BAHUA
BasKHEUIINX ITPEICTABUTEJIEH KJIACCOB
OpPraHUYeCKUX BEIIECTB.

(omuHapHBIE, KPATHBIE) B OPTAaHUIECKUX
COeIMHEeHUAX.

Bcero 70 4, u3 Hux 6 ¥ — pe3epBHOE BpeMs



JlemoncTparuu

— o3HakoOMJIeHHE ¢ 00pa3iaMu OPraHuIeCKUX
BELIEeCTB U MaTepuaJaMi HA UX OCHOBE;

— OIIBITHI I10 IIPEBPAINEHHUIO OPraHUIEeCKHUX
BeLIeCTB IPU HArpeBaHuu (IJ1aBjeHue,
00yriIMBaHUE U rOpeHue).

JlabopaTopHBIHA OIIBIT

— MOIeJIMpoOBaHUE MOJIEKYJI OPraHUIECKUX
BelecTs

m PackpriBaTs posib OpraHn4ecKoi XUMHUM B
JKH3HU 4eJIOBeKa, MILIIOCTPUPOBATh CBI3h C
APYyruMUu HayKaMu.

a6J'IIOJJaTB H OIMUCBIBATh JE€MOHCTPAIMOHHLbIC

OIIBITHI; IIPOBOOAUTH nu OIINCBhIBATD

11aGopaTOpPHBIE OMBITHI

Paspen 2. Vriesomopozpst (12 1)

Tema 2. IIpenennubre
YIUIEBOAOPOSEI — AJIKAHEBL
(2 1)

IATKaHBI: COCTAR U CTPOEHHE, FOMOJIOTUYEeCKUL|
psaa. Meram wu aJram npocreunmne
npencraBuTeN M  aJKaHOB: (QuU3UYECKHe U
XUMUYECKUEe CBOMCTBA (peakuuu saMeueHus u
ropeHusn), HAaXOKIEeHWe B IPUpPo/ie, MoJIydeHue)
U mpuUMeHeHue

m PackpsiBaTh CMBICT M3y9aeMbIX IOHATHNA
(BBIABIATH UX XapaKTE€PHbBIE IPU3HAKH),
YCTaHaBIMBATH UX B3ANMMOCBSI3b,
HCIIO0JIE30BATh COOTBETCTBYIOIIME IIOHSITHS
IPY OIIMCAHUU COCTaBa, CTPOEHUS U
HIpeBpameHnii OPraHUIEeCKUX COeTUHEHUH.

m Mcnioib30BaTh XUMUYIECKYIO CHMBOJIHUKY OIS
COCTABJICHUS MOJIEKYJIAPHBIX 1
CTPYKTYPHBIX (Pa3dBEéPHYTOI, COKpAIIEH-
HOM) GOpMyYJI OPraHUIECKUX BEIIEeCTB.

m YcTaHABIMBATH IPUHAJIEIKHOCTD BEIIECTB K
oIpeneIEHHOMY KJIACCY YIJIEBOJZOPOIOB II0
COCTaBy U CTPOEHUIO, HA3BIBATH UX II0
CHCTEMaTHYECKOM HOMEHKJIATYPE;
HIPHUBOAUTH TPUBHUAIBHEIE




IIpumepHBIE TEMEL,
packpbIBaOIINe JaHHBIN
pasneJ ImporpaMMEbl, 1
KOJIMYECTBO 4YacoB, OTBO-
JOUMOe Ha X U3yYeHHne

OcHOBHOE co/lepIraHne

OCHOBHBIe BUIOBI JeATEeJIBHOCTH
00yYaOIIIXCs

Tema 3. Hempemennubie
YIJIEBOJAOPOIBL:  AJIKEHBI,

aJIKaIMeHbl, aJIKHHbI
(6 1)

IAlIKEHBL: COCTAB U CTPOEHUE, FTOMOJIOTUY€CKUN
pAan. ITUIEH U OPOMUIEH — IIPOCTEHIIne
IpeCTABUTEIN aJIKEHOB: hpu3ndecKue u
XUMUYIECKHue CBOMCTBA (pearuun
ruapUpoOBaHUS, TAaJIOTEHUPOBAHUS,
rugpaTanui, OKUCJIEHUS U IOJINMEePU3aIHN),
OJIydeHHue U IPUMEHEeHUeE.

Ankanueunsl. Byraguen-1,3 u metundy- ragueH-
1,3: ctpoeHHne, BasKHEHIINE XUMUY€ECKHEe
cBoMcTBA (pPeaKIua [MOJIUMEePU3annum).
IlonyuyeHne CHHTETUYECKOrO KaydyKa u
PEe3UHBI.

IATKMHBI: COCTAB U 0COOEHHOCTH CTPOEHMUH,
roMoOJIOTUYeCKU pad. ALeTuieH —
pocTelninii IpeaCcTABUTEIb AJIKMHOB: COCTAB,
cTpoenue, pusnvecKre U XUMHIECKHe
cBolicTBa(peakuuu rugpUpoOBaHUS,
rajioreHUpoOBaHUsA, TUAPATALNHN, TOPEHUA),
HoJIy9eHUe U IpUMeHeHue

Ha3BaHMs OTAEJIBHBIX [IPEICTABUTEIEH
YIJIEBOAOPOIOB.

m OnpenensiTe BUABI XUMHYECKOM CBSI3U B
MOJIEKYJIAX YyIJIEBONOPONOB; XapaKTe-
PHU30BaATH 3aBUCHUMOCTDH PEAKIIUOHHON
CIIOCOOHOCTH YIJIEBOJOPOJAOE OT KPATHOCTU
KOBAJIEHTHOU CBS3HU.

m XapakrepusoBaTb COCTaB, CTPOEHHUE,
IIpuMeEeHeHue, d)uauqecune U XHMHU4YeCKue
CBOMCTBA, BAKHEUIINE CIIOCOOBI MOJIyIeHUA
THUIITNYIHBIX HpeHCTaBI/ITe.TIeﬁ Pa3IUIHBIX
KJIACCOB YIJIEBOJAOPOAOB (MeTaHa, dTaHa,
dTUJIeHa, alleTWIeHa, oyraguena-1,3,
OeHnaoJ1a).

m BeIsB/ISTE reHeTUY€eCKYIO CBSI3b MEKIY
YIJIEBOAOPOIaMHU U IIOATBEPIKIAATh €€
HaJIn4Yyue YPABHEHUAMHU COOTBETCTBYIOIIUX
XUMHNYECKHUX peaKHHI’I C UCIIOJIb3OBAHUEM
CTPYKTYPHBIX hOpMyJI.

m XapakTepu3oBaTh UCTOYHUKHU YIJIEBO-
IOPOSHOrO Chipbia (HedTh, IPUPOIHBIN raa,
YT'OJIb), CIIOCOOBI UX IEePEPaAsOTKH U
IPaKTUIECKOEe IPUMEHEHHE IM0JIy9aeMbIX
IIPOJYKTOB.




Tema 4. Apomaruueckue Apensi. BeHsos: cocras, crpoenue,

yrieeogoponsi (2 4)

Tema 5. I[Ipupoausie
HCTOYHUKH
YIJIEBOAOPOIOB U UX
nepepaborka (2 1)

¢dusuueckue u XMMUIECKUE CBOMCTBA
(peaknuy raJIoreHUPOBaHUSA U HUTPOBA-
HUA), IOJIyYeHHE U IPUMEeHEeHue. TOleOJZ.'
cocmas, cmpoerue, pusuiecKue u
Xumuueckue ceolicmaea (DeaKyul 2as02e-
HUPOBAHUA U HUMPOBAHUSA), NOJLYHUEeHUE U
npumererue. Tokcu4HOCTH apeHOB.
T'enernveckas CBs3b yriieBOJOpPOaOB, IPU-
HaJIEKAINX K PA3JIMIHBIM KJIaccam
IIpupoaubie UCTOYHUKH YyIIIEBOLOPOIOB.
IIpuponusiil ra3 u nonyrHeie HeTAHBIE
ra3sl. Hedorb 1 eé nmpoucxo:xnenue. Coo-
co0bI mepepaboTKu Hed)TU: IIePEroHKa,
KPEKUHT (TepMUYECKUIl, KATAJIUTUIECKUIT),
nuposnus. Ilpogykrer nepepadorku HedTH,
X IPUMEHEHHE B IPOMBIIIEHHOCTHA U B
OonrTy. KameHHBII yrosip 1 IPOgYKTHI €ro
nepepadoTKu

Jlemoucrparius
— gosuteknuu «Hedte» u «Yroan».

JlaGopaTopHEbIE OIIBITEH
— O3HaKOMJIEHHUE C oﬁpasuaMH miIacrmace,
Kay4yKOB U PE€3UHBI;
— MOZeJIMPOBAHUE MOJIEKYJI YIJI€BOJOPO-
A0B 1 TaJIOT€HOIIPOU3BOJHBIX.

m cnosnp30BaTh €CTECTBEHHO-HAYYHbBIE
MEeTOIbI MO3HAHUS — IIPOBENEHUE,
Ha0JII0JeHIE U ONUCAHNE XUMUIECKOTO
aKcmepumMmeHTa (J1a0OpaTOPHBIE U IIPAK-
THYecKue padoThl).

m CiemoBath mpaBusiam Ge3omacHoO paso-
ThI B JIA00OPATOPUHU IIPU UCIIOIb3OBAHUHA
XUMUIECKOU IIOCYAbI 1 000PYJOBAHUS, a
TaKKe MPaBujIaM O0paIeHus ¢ Be-
mecrBaMu B COOTBETCTBHUHU C UHCTPYK-
IINSAMM I10 BBIIIOJTHEHHUIO naﬁopaToprIX
OIIBITOB U MPAKTHUYIECKUX pa60T 1o
IOJIyYE€HUIO ¥ N3YYE€HUI0 OPraHUIEeCKUX
BELIECTB.

m [IpencraBnsTs pe3ysbTaThl JKCHEPUMEHTA
B hopMe 3anucu ypaBHEHUI COOTBET-
CTBYIOIIUX PEAKIUI U IeJIATh BHIBOJIBI HA
HX OCHOBeE.

n HpOBOI[I/ITI) BBIYHCJIEHHUA 10 YPABHEHHUIO
XUMHYE€CKOM pPeaKIuu.

m CamoCTOSTENBbHO INIAHUPOBATH U
OCYILIECTBJIATH CBOIO MO3HABATEJILHYIO
AeATEeJIbHOCTh; IPUHUMATh aKTUBHOE
ydacTue B rpyIIOBOI y4eOHOM qedaTellb-
HOCTHU



IIpodonicerue

IIpumepHsbie TEMBI,
packpsIBalOIe
JaHHBIM pa3aen

IporpaMmsl, 1

KOJIMIE€CTBO YaCOB,

| OTBOIMMOE HA UX

OcHoBHOE coqep:kaHue

OcHOBHBIE BUOBI JeATEJIbHOCTU
o0yuaromuxcsa

IIpakTuyeckasa padora

Ne 1. Ilonyuenue sTriieHa U H3ydveHHe
ero CBOMCTB.

Berauciaeuns
— II0 YPABHEHHUI0 XMMUYIECKON PeaKIINmI
(Maccel, 00bEMAa, KOJIMYECTBA UCXOIHOTO
BeIlecTBA WJIN IPOAYKTA PEAKIIMHU II0
M3BECTHBIM Macce, 00bEMY, KOJIMIECTBY
OJHOI'0 M3 UCXOJHBIX BEIeCTB WJIN IIPO-
IYKTOB peaKIIIm)

Paanen

3. Kuciaopoaconepskanue opranndeckue coennueraus (12 1)

Tema 6. CriupThl.
Denour (3 1)

IIpenenbubie oqHOATOMHEBIE CITUPTEL. Me-
TAHOJI K 9TAHOJI: CTPOEeHNe, (PU3UIECKHe 1
XMMHYECKIE CBOMCTBA (peaKIlniy C ak-
TUBHBIMHA METAJLJIAMU,
raJIOT€HOBOIOPOOA- MM, TOPEHHUE),
npuMeHeHre. BogopoaHast CBs3b.
JleficTBHe MeTaHOJIA U 9TAHOJIA HA
OpraHu3M YeJIOBeKa.

MHOroaToOMHBIE CITUPTBL. OTHJIEHTINKOJIb
U TJIMIIEPUH: CTPoeHne, (PU3UIeCKHe 1
XUMHYECKIe CBOMCTBA (B3aMMOIeMCTBIE
CO IIIEJIOYHBIMY MEeTAJIJIAMHU, KaueCTBEeH-

Had DEeaKITnd Ha MHOTOATOMHBIE CHI/IDTBI)

m PackpriBaTh CMBICI M3y4aeMBbIX TI0-
HATHUH (BBIABJIATH UX XapaKTepHbIe
MPU3HAKN), YCTAHABJIUBATD UX
B3aMMOCBSA3b, UCII0JIb30BATh
COOTBETCTBYIOITHE TTOHATUS ITPU
OIIMCAHWY COCTaBa, CTPOEHUS 1
IpeBpaIIeHTH OPTaHNIECKUX
COeTHEHUH.

m Vcrorb30BaTh XUMUYECKYI0 CUMBOJIUKY
JJISI COCTABJIEHUS MOJIEKY JISIPHBIX
U CTPYKTYPHBIX (Pa3BEPHYTOH, CO-
KpAaIéHHo) (POpMyJI OpraHUIECKUX
BeIIIeCTB




Tema 7.

Ansnerunsl.
KapGonosnie
KucaoTel. ClrosxHbIC

adupsl (7 a1)

JleficTBue HA OpraHM3M YeJIOBEeKA.
[Tpumenenue rautiepuHa u
TUJIEHTJIUKOJISA.

®enos. CTpoeHne MOJIEKYJIHL,
dusryeckre U XUMHUYECKHE CBOMCTBA
denona. TokcuunocTs penomna.
ITpumenenue denosa

Asprerunsl u kemorbt. DopmMasibaeru,
aleTaJbIeTH I CTPOCHNE, PU3NUECKIe
¥ XUMHUYECKHe CBOMCTBA (peaxiuu
OKMCJIEHHUS ¥ BOCCTAHOBJICHUSI,
Ka4yeCTBEHHBIE PEAKIINN), IOJyIeHHe U
[IpUMeHeHue.

Auemon: cmpoerue, gpusuueckue u
xumuueckue cgoticmaa (peakuuu
OKUCJICHUSA U 80CCMAHOBIICHU),
nosyuerue u npuMeHerLe.

YcranaBamBaTh TPUHAIIEIKHOCTD
BEIIeCTB K OIPeJIeJIEHHOMY KJaccy 1o
COCTaBY U CTPOEHUIO, HA3BIBATD UX II0
CUCTeMaTHUUeCKOY HOMEHKRJIATYyPe;
OPUBOIUTH TPUBUAIJILHBIE HA3BAHUS
OTJIeJIbHBIX ITpeJCcTaBUTeIel
KHCJIOPOJCOAePIKAIINX COeTUHEeHUN.

m XapaKTepu30BaTh COCTAB, CTPOEHUE,
mpuMeHeHre, PU3NJIeCKHue U XUMUYe-
CKHe CBOMCTBA, BAKHEHIIINE CIIOCOOBI
TOJTYYEeHUS TUITTIHBIX
IpescTaBUTEIEH PA3JTMUHBIX KJIACCOB
KHCJIOPOJCOMIEPIKATIIX COeTUHEHNHA
(MeTaHoJIa, 3TAHOJIA, TINLEPHHA,
denona, popmanbpgermnaa,
aneTaJbIeruaa, YKCyCHOM KHCJIOTHI,
TJIIOKO3BI, KpaxmaJia, IeJIJII0JIO3bI);
BBISBJIATH T€HETHYECKYIO CBSA3b MEIK-
Iy HIMU ¥ TTOATBEPIKIATh €€
HaJIu4une ypaBHEHUAMU
COOTBETCTBYIOIIUX XUMUUECKUX
peaxIinii ¢ UCIoJIb30BaHUEM
CTPYKTYPHBIX hOPMY.JI.

m O1IHCBEIBATE COCTAB, XUMHYECKOE CTPO-
eHMe U IIpUMeHeHUe KUPOB, XapaKTe-
pPH30BaTh UX 3HAUEHUE JIJIS
SKU3HeNeATeJIbHOCTH OPTaHU3MOB.

m Oco3HaBaTh OITACHOCTH BO3IEHCTBUSA
Ha JKUBBIE OPTaHU3MBI OIIPEJIeTIEHHBIX
OpPTraHWYECKUX BEIECTB U IOSICHATH
HA IpUMepax CIoco0bl YMEHbIITeHUS
U IIPEeJIOTBPAIIeHNUS UX BPEIHOTO
BO3JeUCTBUSA HA OPTaHU3M YeJIOBeKa.



ITnondnnvyreriie

IIpumepHsbIe TEMBI,
packpsIBalOIe
JaHHBIN pa3aen

IporpaMmsl, 1

KOJIMYE€CTBO YaCOB,

OTBOIMMOE HA UX

OcHoBHOE coqiep:kanue

OcHOBHBIE BUIbI JeATEJIbHOCTHA
o0yJaomuxca

OIHOOCHOBHBIE IIpeIe/IbHbBIE KapOOHOBBIE
KHCJIOTHI. MypaBbUHAS U YKCYCHAS
KHCJIOTHI: CTPOEHUE, (DU3UUECKHe U
XMMHYECKIe CBOMCTBA (CBOMCTBA, 00IIMe
IJIST KJTacca KUCJIOT, PeaKIUs dTepUUKa -
[1M), IT0JIyYeHre U TPUMeHeHHe.
CreapuHOBas ¥ OJIEMHOBAST KUCJIOTH KAK
[IpeICTaBUTE/IN BBICIITNX KapPOOHOBBIX
KucsIoT. Mblaa Kak COJIM BBICIITAX
KapOOHOBBIX KHCJIOT, UX MOIOIIIee
TericTBHe.

CuiosxHBIe 9HPEI KAK MTPOU3BOIHEBIE
KapOOHOBBIX KHCJIOT. ['MIPOJIH3 CITOMHBIX
bdmpos. HKupsr. 'unponus kupos.
[Ipumenenue xupoB. Buosoruyeckas
POJIb SKHUPOB

Tema 8. Yriiesonasr (2 1)

Y TJIeBOOBI: COCTAaB, KJIACCU(PUKAIIHSI
yTJIeBOIOB (MOHO-, Y- U IIOJIACAXAPUIEL).
['s1r0K03a — mpocTeHITMi MOHOCAXAPH:
0COOEHHOCTH CTPOEHUS MOJICKYJIBI, (DHU3U-
UeCKHe M XMMHYECKIHe CBOMCTBA (B3anMO-
imeiicteue ¢ rumpokcumom menu(Il), oxuc-
JIeHre aMMUAYHBIM PACTBOPOM OKCHIA

cepebpa(l), BoccTaHOBJIEHUE, OPOKEHHE

m Vcmomb30BaTh ecTeCTBEHHO-HAYYHEIE
METOIBI IIO3HAHUSI — IIPOBEICHNUE,
HaO0JII0IeHNe U OINCAHNe XUMUYECKOI0
oKcrepuMeHTa (JIabopaTOpPHEIE U HpaK-
THYECKME PabOTEI).

m CsteoBaTh IpaBusIaM 6e301acHot pabo-
TBI B JIA0OPATOPHH IIPHU
HCIIOIb30BAHUN XUMUYECKOM IIOCYIbI 1
000pyIOBaHMS, a TAKKe MPABUIIAM
oOpallleHNs C BeIlleCTBAMU B
COOTBETCTBUHU C MHCTPYKIIAAMU
BBITIOJIHEHUS JIA00PATOPHBIX OIBITOB 1
HPAKTUYECKUX PadOT II0 IIOJIYUYeHHIO 1
U3YUEHHUIO0 OPTaHNUECKUX BEIIEeCTB

m [IpencrasisaTs pe3yibTaThl
OKCIIEPUMEHTA B hopMe 3aIIUCU
YPaBHEHUN COOTBETCTBYIOIINX
PeaxrIuii U JeIaTh BEIBOIEI HA MX
OCHOBE.

m [IpoBOOUTEL BEIYKMCIEHNS II0 YPAaBHEHUIO
XUMHUYECKOHU peaKrITnum.

m CaMOoCTOATE IBbHO IIJIAHUPOBATE U
OCYIIECTBJIATEH CBOIO II03HABATEILHYIO
eSTeIbHOCTD; IPUHAMATh AaKTUBHOE
y4acTre B TPYIIIOBOHN yueOHoI




TJIIOKO3BI), HAXOMKIEHNe B IIPHPOJIE,
IpHMeHeHHe, OMOJIOTHYECKast POJIb.
®orocuaTes. DpyKTO3a KaK H30MEP
riokossl. Caxapoza —
npedcmasumesib OUCAxapuoos,
2UOPOLU3, HAX0XHCOCHUE 8 NPUPOOe U
npumeHerue.

Kpaxman u mesumonosa Kak IpupoI-
Hble rostuMepsl. CTpoeHMe Kpaxmasia u
11esurr0s1036l. Pusnueckue u
XHMHUYECKHE CBOMCTBA KpaxmaJsa
(TEOpPOIN3, KAYeCTBEHHAS PEAKIIUS C
HOJIOM)

JlaGopaTOopHEBIE OIBITHI
— TOpeHue CIIUPTOB;
— okucJieHne araHosia oxcugom meau(Il);
— B3
anMOJIeHCTBYE TJINIIEPUHA C THAPOK-
cumom meau(Il);
— OK
HCJIEHNE aJIbJIETUI0B AMMHUAYHBIM
pactBopoM okcuaa cepedpa(l) u
rugpoxcugom meau(ll);
— B3aUMOJIefICTBHIE KpaxMaJia ¢ HOJIOM.

IIpakTnyecras padora
Neo 2. CsoiicTBa pacTBOpa YKCYCHOI
KHCJIOTBL.

Breruucineunusa

— o
YPABHEHMIO XUMUYECKON peaKIInn
(Maccel, 00BbEMA, KOJIMYECTBA UCXOIHO-
r'0 BEIIeCTBA WJIX IIPOIYKTA PEeaKIINn



10 M3BECTHBIM Macce, 00BbEMY,
KOJIMYECTBY OJHOI'O M3 MCXOIHBIX
BEIIECTB WJIU IIPOJYKTOB PEAKITUI)

OxoHuaHue



IIpumepusbie TEMBI,
packpsIBalOIe
JaHHBIM pa3aen

IporpaMmsl, 1

KOJIMIE€CTBO YaCOB,

OTBONIMIMOE HA MX

OcHoBHOE coqiep:kaHue

OcHOBHBIE BUABI JeSITEeJIbHOCTH
o0yuaromuxcsa

Pasgen 4. AsoTrcoaepskaiue opraHn4ecKu

e coequHeHuda (3 v)

Tema 9. AMusabl. AMu-
HOKHCJIOTHI. Beku (3

1)

Amunst. Memunamur u aHUSJUR: COCMAS,
cmpoerue, pusuueckue U XumMu1ecKue
ceoticmea (2operue, 83auUMO0CTiCMBUE C
80001 U KUCTIOMAMU,).

IAMMHOKMCJIOTEL Kak aM@oTepHbBIe opra-
nuueckne coequnennsa. Ousnueckne u
XUMUYECKHE CBOMCTBA AMUHOKHUCIIOT (Ha
mpuMepe IINIKHA). Bruosorumyeckoe sHa-
UeHne aMUHOKHUCIOT. IlenTuaer.

Benkn Kak MpupoaHbIe BEICOKOMOJICKY -
sapHble coeqnHenud. [lepsuunas, BTO-
PUYHASA U TPETUIHAS CTPYKTYPa OEJIKOB.
XuMudeckue CBOMCTBA OEJIKOB: THAPOJINS,
meHaTypalusa, KAa4eCTBeHHBIC PeaKIInu
Ha OeJIKN.

Jemoncrpanun
— IeHaTyparus GeJIKoB
HaI'PeBAHWN,
— IIBETHEIE PeaKIIny OEJIKOB.

opu

m PackpsiBaTh cMBICIT M3ydaeMBbIX II0-
HATUHN (BBIABJIATH UX XapaKTepHbIE
MIPU3HAKHU), yCTAHABJIUBATD UX
B3aMMOCBS3b, UCI0JIH30BATH
COOTBETCTBYIOIIIHE TOHATHUSA IIPU
OITMCAaHUM COCTaBa, CTPOEHUS U
IpeBpalleHu OpraHudeCKuX
COenTUHEeHUH.

m Vlcriorb30BaTh XUMUYECKYI0 CUMBOJIUKY
JIJISI COCTABJIEHUS MOJIEKYJIAPHBIX U
CTPYKTYPHBIX (PA3BEPHYTOI,
COKPAIIEHHOI) (DOPMYJI OpraHUUYECKUX
BEIIIeCTB.

m OmpenesisaTs TPUHAJIEKHOCT BEIEeCTB
K OIIpeJIeJIEHHOMY KJIACCY II0 COCTaBY W
CTPOEHUIO, HA3EIBATh UX II0
CHUCTeMaTHUUeCKOY HOMEeHKJIATYpe;
OPUBOIUTH TPUBUAJILHBIE HA3BAHMS
OTHEeJIbHBIX IIPEeJICTABUTEJIEH.

m XapaxkTepu30BaTh COCTaB, CTPOEHUE,
mpuMeHeHre, QU3nIeCKre U XUMUJe-
CKHe CBOUCTBA, BasKHEUIIIHEe CIIOCOOBI
TOJIyYEeHUS TUIUIHBIX




m [losicHATh HA mpuMepax 3aHavyeHue OeJ-
KOB JIJIST OPraHU3Ma YesioBeKa.

m Mcrob30BaTh ecTeCTBeHHO-HAYYHEBIE
METO/IbI II03HAHUA — HAOJI0AaTh U
OIIMCHIBATDH TEMOHCTPAIMOHHBIN dKCIIe-
PUMEHT.

m CaMOCTOATE IBHO IJIAHUPOBATE U OCY-
IIIECTBJIATH CBOIO IT03HABATEJILHYIO Jes-
TEJIbHOCTD; IPUHUMATD aKTUBHOE
yJacrue B IPYIIHOBOM yUeOHOM

Pasges. 5. Beicokomosiekyisipabie coequaesus (2 1)

Tema 10. IlmacTmaccsl.
Kayuyku. Bonoxua (2

1)

OCHOBHEIE ITOHSTHA XUMUH BHICOKOMO-
JIeKYJIAPHBIX COeTMHEHUI: MOHOMED,
IoJITMMeED, CTPYKTYPHOE 3BEHO, CTeIIeHb
IOJTMMEPU3ATTNH, CPETHIA
MoJIeKyJIsipHas Macca. OCHOBHBIE METOIBI
CHHTEe3a BBICOKOMOJIEKYJITPHBIX
COeTMHEHU — ITOJIUMEePU3aITud 1
TOJTUKOHJIEHCATTHS.

ILnacmmaccot (nonusmusier, NOJUNRPONLL -
UieH, NOJIUBUHUNIXTIOPUO, NOJILULCINUPOTL).
Hamypanvrbiii U cukmemuuecKue Kay-
yyKku (6ymaouerosoLil, XJI0pONPeHo8bLl U
usonpenoswili). Bonokna: namypasivhvie
(XJI0NOK, wepcmsp, ULETIK), UCKYCCMBEHHbLE
(auemamHoe 80JI0KHO, 8UCKO3Q),
curnmemuueckue (KQnNPoOH U JIABCAH,).

Jemoucrpamusa

— 03HaKOMJIEHHE ¢ 00pas3IlaMu IPUPO/I-
HBIX ¥ MCKYCCTBEHHBIX BOJIOKOH, ILJIACT-

hrann TraxmrryrTAAD

m Biiagers nayyaeMbpIMH XUMHYECKHUMU
HOHSATHSIMHU: PACKPBIBATH CMBICJI
M3y4aeMbIX IOHITUHA U IPUMEHATH 9TH
HOHSTHS IIPU OIHCAHNIN COCTaBa U
CTPOEHUS BBICOKOMOJIEKYJITPHBIX
OpPTaHWYECKUX BEIECTB, JIJIS
00BACHEHNS OTIEIbHBIX (PaKTOB U
ABJICHUH.

m Vcrio1530BaTh XUMUYECKYI0 CUMBOJIHAKY
JJIST COCTABJIEHUS CTPYKTYPHBIX
dopMyJI BelecTB U ypaBHEHUHA
Pearmuii moJIMMepu3alinm u
TIOJIUKOHJeHCAIIUN




11 KJTACC. ObLLUASA N HEOPTAHMYECKAA XUMNA

IIpumepusbie TEMBI,
packpsIBalOIe
JaHHBIN pa3aen

IporpaMmsl, 1

KOJIMYE€CTBO YaCOB,

OTBOIMMOE HA UX

OcHoBHOE comep:KaHue

OcHOBHBIE BUBI JeATeJIbHOCTHA
0o0yJaomuxcsa

Pasnen 1. Teoperunueckue ocuoBel xumuu (12 9)

Tema 1. CTpoenune aTo-
moB. Ilepuonguueckui
3aKOH U
Ilepuomuyeckas
crucTeMa XUMHYE€CKHUX
anemenTor J1. U.
Menneseena (3 u)

Xumuueckuii asement. Arom. Aapo
aToMa, M30TOIIBI. DJIEKTPOHHAS 000JI0UKA.
DJHepreTUYeCcKre YPOBHHU, IOTYPOBHU.
IATOMHBIE OPOUTAIIH, S, p, d-9JI€MEHTEI.
OcobeHHOCTH paciipeieSIeHUs 3JIEKTPOHOB
110 OpOUTAJIAM B aTOMAaX 3JI€MEHTOB
[TePBBIX YETHIPEX MIEPHUOJIOB.
DJIEKTPOHHAS KOHQUTYPAITHST AaTOMOB.

Ilepronmueckuii 3axoH u [lepuommueckas
cricTeMa XUMHYeCKuX ayemenTos . U.
Menneneesa. CBs3b ePHUOTUIECKOTO
saxona u [leprogudueckoil crucTeMbl
xuMuueckux asiemenTos J[. 1. Mennee-
eBa C COBpeMeHHOM Teopuel CTpOeHUs
aTOMOB. 3aKOHOMEPHOCTH M3MEeHEHHUS
CBOMCTB XUMUYECKUX 9JIEMEHTOB 1
00pa3yeMBbIX MMH IIPOCTBIX U CJIOMKHBIX
BEILECTB [0 IPYIIIAM U IIePUOISAM.

m PackpeIBaThH CMBICT M3y4aeMBIX TIO-
HATUHA (BBIABJIATH UX XapaKTepHEIE
IIPU3HAKHN), yCTAHABJIMBATD X B3aU-
MOCBSA3b.

m PackprIBaTE CMBICII IEPHOIUYECKOTO
s3axoua . 1. MenneneeBa u nemMoH-
CTPHUPOBATEH €0 CUCTEMATU3UPYIOIILYIO,
00BACHUTEILHYIO U IIPOrHOCTUYECKYIO
dyHKITHIH.

m XapaKkTepu30BaTh 3JIEKTPOHHOE CTPO-
eHMe aTOMOB XMMHWUYECKHUX dJIEMEHTOB
1—4 1epuoJI0B, UCTIOIB3Y S IIOHATUS .,
p- d-3JIEKTPOHHBIE OPOUTAJIID,
«OHEPreTUYEeCKHe YPOBHMIN.

m O0BACHATEL 3aKOHOMEPHOCTH HM3MeHe-
HIA CBOMCTB XUMUYECKHX 3JIEMEHTOB 1
HX COeQUHEHU I10 IIepHUogaM
u rpyamnam Ileprogudeckoil cucTeMbl
xumnueckux asiemenTos J[. 1. Menne-
JeeBa




1 u B HegeJ110, BCero 35 4, 13 HUX 3 4 — pe3epBHOE
Bpems



SBHauenue IIepUOJUYECKOro 3aKOHAa B
Pa3BUTHUHN HAYKH.

Jemoucrpanun

Buaer a6 «Ilepumomuyueckast cucrema
xumuyeckux aaemenTos . Y. Menneste-
eBa

Tema 2. Ctpoenue
BemecTBa. MHOrooopa-
3ue BemecTs (4 9)

Crpoenue BelrecTBa. XUMUYECKAS CBA3b.
Bunper xummyueckoi cBa3u (KOBAJIEHTHAS
HEIIOJIAPHAS U IIOJIApHAasi, HOHHAS,
MeTaJIndeckas). MexaHuambl 00paso-
BAHMSA KOBAJIEHTHOM XMMHWYECKOHN CBA3HU
(0OMEeHHBIN U JOHOPHO-AKIIEIITOPHBII).
Bomoponuas cesiss. BamernTHOCTD.
DIeKTpooTpuIaTeILHOCTE. CTelleHn
oxmcaenns. VIOHBI: KATHOHBI ¥ AHUOHBEL.
BelectBa MOJIEKYIAPHOr0 ¥ HEMOJIEKY -
JISIPHOI'O CTPOEHUA. 3aKOH IIOCTOSTHCTBA
cocTaBa BelecTBa. THIIE KpHUCTaJLInJe-
CKUX PENIETOK M CBOMCTBA BEIECTB.
[loHaTHe 0 OUCIIEPCHBIX CUCTEMAX.
lcTrHHEBIE W KOJIJIOUIHEIE PACTBOPHL.
MaccoBast J0JIsI BelllecTBa B pacTBOpe.
Knaccuduranys HeopraHMYeCKHuX COeI-
neunit. HomeHrIaTypa HEOpraHMIECKUX
BelllecTB. 'eHeTHUuecKkas CBA3L HEOPTaHU-
UECKHUX BeIEeCTB, IPUHALICHKAIINX K Pas-
JIMYHBIM KJIaCCaM

m PackpeiBaTh cMBbICII M3yYyaeMBbIX IIOHS-
THH (BBIOEJIATh UX XapaKTepHbIe IPH-
3HAKH) U HIPUMEHSTh OTH IIOHATHUS IIPU
OITMCAHWM COCTaBa M CTPOEHUS
BEIILECTB, IJI O0bICHEHUS OTHEILHBIX
daxToB
¥ SBJICHUMH.

m OmpeiesiaTh BUIBI XUMUYECKOM CBSA3HU
(KOBaJIEHTHOM, MOHHOM, MeTaJLIINJe-
CKOI, BOOOPOIHOM) B COeTNHEHUSIX;
TUI KPUCTAJJINIECKON PEITETKU KOH-
KPETHOTO BEIIEeCTBA.

m OmpeesiaTh BAJIEHTHOCTh M CTEIEeHb
OKMCJIEHUST XUMUYECKUX 3JIEMEHTOB B
COETMHEHUAX Pa3JIMIHOTO COCTaBA.

m [IpoBOOUTE BEIUMCIIEHUS C HCIIOJIH30BA-
HUEM IOHSITUS «MaccoBasi J0JIs Belle-
CcTBa B pacTBOpe»




TOo

IIpodonicerue

IIpumepusbie TeMbI,
packpsIBaonIne
JaHHBIN pa3aest

IpoOrpaMMBbl, U

KOJIMIECTBO YaCOB,

OTBOAMMOE HA UX

OcHoBHOE cozep:kaHue

OcHOBHBIE BUIbI JeATEJIbHOCTHA
o0yJaomuxca

Tema 3. Xummnueckue
peaknuu (5 4)

Xumnueckas peakius. Kiaccudurarms
XUMHUYECKUX PEAKIINI B HEOPTaHUIECKOM
¥ OPTaHUYECKOM XUMUM. 3aKOH COXpaHe-
HIST MAcChl BEIIIECTB; 3aK0H COXPAHEHUA U
[IpPEeBPAIIeHN d9HEPIUH IIPU XUMUYECKUX
pPeaKIInx.

CKopocTh peakIuu, eé 3aBUCUMOCTD OT
pasiuyHbIX haxkTopoB. OOpaTHMble peak-
muu. Xumudeckoe paBHoBecre. DaxTophr,
BJIMSIOLINE HA COCTOSHIE XUMUYECKOI'0
pasuoBecus. [Tpuurum Jle IllaTense.
DJIEKTPOJIUTHUECKAS TUCCOIIUAIIHS.
Cusbuble u citabbie astekTposuthl. Cpema
BOJHBLIX PACTBOPOB BEIIIECTB: KHCIAS,
HeWTpaJibHAad, menaounas. [lonamue o go-
odopoorom noxkazamene (p H) pacmeopa.
Peaxiiuu mornnoro oomena. I uoposius op-
2QHUYECKUX U HEOP2AHUYEeCKUX 8eu,ecma.
OKHCIINTEILHO-BOCCTAHOBUTEILHEIE
peaxmuu. Ilonamue 06 aniekmposnuse
[pacniasos u pacmeopos coieli.
IIpumerenue 3eKkmposusa.

m O0BACHATL 3aBUCUMOCTD CKOPOCTH
XAMHAYECKOHM PEaKI[UH OT PA3TUYHBIX
daxropos.

m OmpenesisaTs XapaKkTep CMEeIIe s X1-
MHYECKOT0 PABHOBECHUS B 3aBUCUMOCTH
OT BHEIITHET0 BO3AeHMCTBUS (IIPUHITHIT
JIe Ilarenne).

m CoCTaBJIATh ypaBHEHUS pPeaKIIni
PAa3JIMYHBIX TUIIOB; ITOJIHEIE 1 COKPA-
IEHHBIe NOHHBbIE YPaBHEHUS peaKIui,
VUUTHIBASI YCJIOBUSI, TIPU KOTOPHIX 9THU
peakIuu uAyT 10 KOHIIA.

logTBEp:KIATHL CYIIECTBOBAHWE TeHETH-

UEeCKON CBSI3W MKy HEeOPraHWYeCKUMU

BEIeCTBAMHU C IIOMOIIBIO YPABHEHUH CO-

OTBETCTBYIOIIUX XUMHUUECKUX PEeaKITHMA.

m [IpoBoguTs, HAGIIOAATE U OIMUCHIBATD
XUMHUYECKUH 9KCIIEPUMEHT: II0 OIIpe-
IeJIEHUIO CPeIbl BOJHBIX PACTBOPOB
BEeIIEeCTB, BHIABICHHUIO YCIIOBHUH IIPOTe-
KaHHUA peakIui HOHHOT0 00MeHa, U3y-
YEHUIO BIUSHUSA PASIINYHBIX (PAKTOPOB
Ha CKOPOCTH peaKrITuil.




JemoucTpamuu

— MOJIeJTN KPUCTAJIJITYECKUX PEITETOK;
— pasJioikeHre IIePOKCHIa BOJOPoaa B
MPUCYTCTBUU KATAJIM3aTOPA.

JIaGopaTopHsbIe padOTHI
— IpoBEeIeHNe PeaKIlnii HOHHOI0 00MeHa;

— oIIpejeJieHre Cpeabl PACTBOPOB Be-
IIECTB C IIOMOIIHI0 YHUBEPCAIHHOTO
HMHIAKATOPA.

IIpakTuueckasa padora

No 1. Bimmanue pasimueeix GaxTopoB Ha
CKOPOCTH XMMHUYECKON PeaKIINH.

Brruncinenus

— pacyeThl C UCIOJIb30BAHHUEM TTOHATUSI
«MaccoBas J0JII PACTBOPEHHOTO Bellle-
CTBaY;

— pacyéeThl M0 YPaBHEHUAM XUMHUYECKUX
peaxIyii, B TOM YHCJIe TEPMOXUMUUIECKIE
PacuEThL

m Cire1oBATH IPAaBUIIAM IT0JIb30BAHUS
XUMUYECKOM ITOCYI0M 1 J1a00paTOPHBIM
000pyHOBaHMEM.

m [IpecTaBiasTh pe3yIbTaThl XUMUYE-
CKOTO 9KCIIepuMeHTa B (popme 3aIrucu
YPaBHEHUH COOTBETCTBYIOIITHIX
peaxrIuil U JejIaTh BEIBOJBI HA WX
OCHOBE.

m [IpoBoguTEL BHIUKCTIEHUS 110 YpAaBHEHU-
AM XUMHWYECKUX PeaKIIui, B TOM YHUCIIe
TePMOXUMUYECKHE PACUETHI

Pasnen 2. Heoprannueckas xumusa (16 u)

Tema 4. Hemerasusr (8

1)

Hewmerassr. IlososxeHne HeMeTa1I0B B
[lepuogmueckoii cucTeMe XUMAUYECKIX
biemenTos 1. YI. Meunmeneesa u ocodbeH-
HOCTH cTpoeHusa atoMoB. Ousndeckre
CBOMCTBA HEMETAJLIIOB. AJIIIOTPOIIKS He-
MeTaJJIOB (Ha IpHMepe KHCJIOPOaa, Cephl,
docdopa u yriaepona).

m PackprIiBaTh CMBICI M3yYaeMBbIX IIOHI-
TUl (BBIAEIATD UX XapaKTepHEIE IIPHU-
3HAKH) U IPAMEHSITh 9TH IOHITHUA IIPU
OIIMCAHUU COCTABA W CTPOEHMUS
BEeIIECTB, [JIs O0BbACHEHUS OTOEIbHBIX
dakTOB U1 ABIIEHUI.




IIpodoaxcenue

IIpumepusbie TeMbI,
packpsIBaonIne
JaHHBIN pa3aest

IpoOrpaMMBbl, U

KOJIMIECTBO YaCOB,

OTBOAMMOE HA UX

OcHoBHOE cozep:kaHue

OcHOBHBIE BUbI JeATEJIbHOCTU
o0yJaomuxca

XUMHUYecKre CBOMCTBA BaKHEMIIINX He-
MeTaJLJI0B (raJIOreHoB, Cephl, azora, ¢oc-
dbopa, yrirepoga 1 KpeMHNs) U UX COEIH-
HeHNM (OKCHUI0B, KMCJIOPOACOIEPIKAIIINX
KHCJIOT, BOJOPOIHBIX COEIMHEHMIA).
[IpuMeHeHNe BasKHENIITNX HEMETAJLIOB 1
X COeTUHEeHUH

m O0BbsaACHATE 00IIIHe 3aKOHOMEPHOCTH B
H3MEHEHHN CBOMCTB HEMETAJLJIOB
U UX COeJUHEHUU C YIETOM CTPOEHUS
HX aTOMOB H II0JioskeHusd B [lepromuye-
CKOH cHCTeMe XUMUYECKUX 3JIEMEHTOB
J. 1. Mennemneesa.

m XapaxkTepu3oBaTh (OIIUCHIBATH) 00IITE
XUMUYECKHe CBOMNCTBA HEMETAJJIOB, UX
BasKHEHUIIIUX COeTUHEHNH,
TOITBEPIKIAA 9TO OIIUCAHUE
IpuMepamMu ypaBHeHUN
COOTBETCTBYIOIINX XUMUYECKUX PeaK-
I,

m XapaKkTepu30BaTh BJINSHNE HEMETAJLJIOB
U UX COeIMHEHUN Ha KUBBIE OPraHus-
MBI; OIIMCHIBATEL IPUMEHEHNE B
Pa3JIUYHBIX 00JTACTAX ITPAKTHYECKON
JIesTeIbHOCTH YeJIOBEKa.

m PackpsiBaTh CymnIHoCTh OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKITHUI TI0-
CPEeJICTBOM COCTABJICHUSA dJIEKTPOHHOTO
OasaHca 9THX peakKIluil.

m [IpoBoauTEL peaxiimu, IOATBEPIKIATOIIIIE
XapaKTepHBIe CBOMCTBA N3yYaeMbIX Be-




IIECTB; PACIO3HABATH OIBITHBIM IIyTEM
AHWOHBI, IIPUCYTCTBYIOIINE B BOTHBIX
pacrBopax.

m HaGromaTe 1 ommchIBATE TEMOHCTPALIT-
OHHEIE OIBITHI; IIPOBOIUTEL U
OIIMCHIBATH XUMHUYECKUMN 9KCIIEPUMEHT
(;1abopaTopHBIe U IIPAKTHYECKHE
paboTeI).

m [IpencrasisaTe pe3yabTaThl XUMUYE-
CKOT0 3KCIIepHMeHTa B (popMe 3alIucu
yPpaBHEHUM COOTBETCTBYIOIINAX
peaxIuii u eJiaTh BEIBOJABI HA UX
OCHOBE.

m CiteoBaTh IpaBUIaAM HOJIb30BAHUS
XUMHYECKOH IOCYI0i U J1a00paTOPHBIM
000pyJOBaHHEM.

m [IpoBOAUTE BEIYMCIIEHUS 10 YPABHEHH!-
AM XUMHWYECKUX pearITUi.

m CaMOoCTOATEIbHO ILIAHUPOBATL U OCY-
IIECTBJIATH CBOIO IO3HABATEJILHYIO JIesd-
TEJILHOCTD; IPUHUMATEL aKTHUBHOE

Tema 5. Merasusr (8 1)

Metrasel. [lonosxernne MmeTanios B
[leprommueckoil cucTeMe XUMAYECKUX
bnementos J. Y. Menneseesa.
OcOo0EHHOCTH CTPOCHUS 9JIEKTPOHHBIX
000JI04eK aToMOB MeTas1oB. O0mue
pusmueckue cBoiicTBa MeTaIoB. CIiase
METaJLIIOB. DJIEKTPOXUMUYECKHI Pl
HaOpI:KeHUN MeTaJIJIOB.

XyUMHUYeCcKre CBOMCTBA BAMKHENIIINX
MeTaI0B(HATPHUH, KaJIUi, KAJIbIIAH,

m PackpeIBaTEH CMBICI HM3yYaeMBbIX IIOHSI-
TUH (BBIAEIATD UX XapaKTepHEIE IPH-
3HAKH) U IPUMEHSITh 9TU IOHITHUS IIPU
OIIMCAHNM COCTABA W CTPOCHUSI
BEIIECTB, IJIA 00BACHEHNS OTIEIbHBIX
daxToB
U ABJIEHUM.

m O0BsACHATE 00IIMe 3aKOHOMEPHOCTH B
U3MEeHEeHUHU CBOMCTB 3JIeMEeHTOB —
MeTaJIJIOB U UX COeJUHEHUU ¢ yIETOM
CTPOCHMS UX ATOMOB 1 IIOJIOMKCHIIA




o>

IIpodonicerue

IIpumepusbie TeMbI,
packpsIBaonIne
JaHHBIN pa3aest

IpoOrpaMMBbl, U

KOJIMIECTBO YaCOB,

OTBOAMMOE HA UX

OcHoBHOE cozep:kaHue

OcHOBHBIE BUbI JeATEJIbHOCTU
o0yJaomuxca

MarHU#, aJTIOMUHUH, ITUHK, XPOM, JKeJie-
30, MeIlb) X MX COEIUHEHUIA.

OO0111e CII0CO0RI II0JIYUeHUA METaJLJIOB.
Meramnyprus. Kopposus memasinios.
Cnocobwst sauwumst om kopposuu. Ilpume-
HEeHIEe MeTAJLJIOB B OBITY 1 TEXHUKE

B Ilepmogmueckoil crcreMe XUMHUUYECKHUX

osemenToB M. V1. Menmeseena.

m XapaxkTepu3oBaTh (OIIUCHIBATH) 00IITE
XAMHAYECKHE CBOMCTBA METAJIJIOB, UX
BasKHEHUIIINX COeTUHEHNH,
HOITBEPKIAs 9TO OIKMCAHNE
IpuMepaMu YypaBHEeHU
COOTBETCTBYIOIINX XUMHUYECKUX PeaK-

JemoucTpamuu
— 00pasIibl HEMEeTAJLJIOB;

— B3aMMOJIEHMCTBHE MeOH C a30THOM KIC-
JIOTOM pa3JIMYHOU KOHIIEHTpPAallny,
— xosutekua «MeTasabl U CILIaBeD.

JIaGopaTopHbBIE ONBITHI

— KadyeCTBEHHBIE PEeaKITN Ha aHUOHBI 1
KATUOH aMMOHUSI;

— B3aMMOJIeMCTBUE TUIPOKCHUIA aJTIOMU-
HHS C pACTBOPAMU KHCJIOT U IIeJI0Uel;
— KauyeCcTBEHHbBIE PeaKIIUU HAa KaTUOHBI
MeTaJIJIOB.

LIMiA; IIPEMeHEeHNe MeTAJIJIOB B pa3Jind-
HBIX 00JIACTSX, 4 TAKKe
MCIIOJIB30BAHNE UX [JIA CO3TaHMUA
COBPEMEHHBIX MATEePHUAJIOB U
TEXHOJIOT M.

m PackpeIBaTE CYIIHOCTE OKMCIUTEIBHO-
BOCCTAHOBUTEILHBIX PEAKIIHI TI0-
CPEeIICTBOM COCTABJICHUS 3JIEKTPOHHOIO
OaaHca 9THX pPeaKIIuiA.

m [IpoBoauTE peakriium, MOATBEPIKIAIOLIIE
XapaKTepHBIe CBOMCTBA U3yYaeMbIX Be-
IIECTB; PACIIO3HABATH OIIBITHBIM ILyTEM
HOHBI METAJLIIOB, IIPUCYTCTBYIOIIME

B BOJHBIX PACTBOPAX.

[abmomaTe ¥ ONMCBIBATH JEMOHCTPAIIM-

OHHBI€ OIIBITBI; IIPOBOOUTHL M OIIMCBIBATDH




IIpakTuyeckue padoThI

No 2. Perrenuve sxkcriepuMeHTaIbHBIX 34-
imad 1o teme «HemeTrasism;

Ne 3. Pemnrenne skcneprMMeHTAIBHBIX 34-
may 1o Treme «MeTasiism.

Brruncinenusa

— PaCUYETHI MACCHI BEIEeCTBA MJINA 00bEMA
ra30B 110 U3BECTHOMY KOJIMYECTBY Bellle-
CTBa, Macce UIA 00bEMY OIHOIO M3 yJa-
CTBYIOIIIIX B PEAKIIUN BEIECTB; PACUETHI
Maccel (00bEMa, KOIMUecTBA BeIlecTBa)
IPOIYKTOB PEAKIIMHU, €CJIA OTHO U3 Be-
[IIECTB MMEeT IIPUMECH;

— pacuéThl Macchl (00bEMA, KOJIMIECTBA
BeIeCTBA) IIPOAYKTA PEAKIINH, €CJIH OIHO
113 BEIIECTB JaHO B BUJE PAacTBOpPA C OmIpe-
meJIEHHOI MacCoBOM HoJeit
PACTBOPEHHOTO BEIIECTBA.

HEBIe U IpakThudecKkue padorsl). [Ipen-
CTaBJIATH Pe3yJIbTAThl XUMHUUECKOTO
aKCcIIepuMeHTa B hopMe 3amucu
YPaBHEHUH COOTBETCTBYIOIIIHIX
peaxIuii 1 JejaTh BEIBOJBI HA UX
OCHOBe.

m CiyteoBaTh IpaBUIaAM OJIb30BAHUS
XHUMHYECKOH IOCYyI0i U J1a00paTOPHBIM
000pyJOBaHHEM.

m [IpoBOAUTE BEIYMCIIEHUS 10 YPABHEHH!-
AM XUMHAYECKUX PEaKITUH.

m CaMoCTOSITeTBHO IIJIAHUPOBATH U OCY-
IECTBJIATH CBOI0 TO3HABATEJIBLHYIO JIes-
TeJIbHOCTD; IIPUHUMATh aKTUBHOE
y4acTre B TPYIIIIOBOM yueOHoI
IesTeTbHOCTHA

Pasgen 3. Xumusa u sku3usb (4 9)

Tema 6. Xumusa u
Ku3Hb (4 1)

Posib xuMuu B o0eciedye Y 9KO0JIOT -
UeCKOM, oHepreTUUYeCcKON U IMUIeBOM
0Ee30I1aCHOCTH, PA3BUTHUH MEIUIIMHEL.
[lomsaTre 0 HAyYHBIX METOAAX ITO3HAHUS
BEIIEeCTB U XUMHYECKUX PeaKIIA.

[IpencraBiienus 06 0OIUX HAYYHBIX
IPUHIANAX IPOMBIIILIEHHOIO II0JIYYeHHST
Ba'KHEHUIIINX BEIIeCTB.

| | PaCRpBIBaTB POJIb XMMHH B PEIIICHUN
JHepreTu4eCKux, CbIpbe€BBIX U OKOJIOTH -
YeCKMX IPO0JIeM Ue/I0BeUeCcTBa, OIIUCHI-
BAaTb OCHOBHEIE HAIIPABJICHUA
Pa3BUTUA XUMUYECKOM HAYKHU 1
TeXHOJIOTUH.

[puMernsTh mpaBmaa Oes3ormacHoOro obpa-

MIeHUAd C BellleCTBaMU, UCIIOJIb3YyEeMbIMU B

HOBCQHHGBHOﬁ KHU3HH, IIpaBUJIa II0BE-




OxoHuaHue

IIpumepusbie TeMbI,
packpsIBaonIne
JaHHBIN pa3aest

IpoOrpaMMBbl, U

KOJIMIECTBO YaCOB,

OTBOAMMOE HA UX

OcHoBHOE cozepskaHue

OcHOBHBIE BUbI JeATEJIbHOCTU
o0yJaomuxca

'YesTOBEK B MUpe BEIIECTE U MATEPUAJIOB:
BAYKHEMIIEe CTPONUTEILHEIE MATEPHUAJIEI,
KOHCTPYKITMOHHBIE MATEPHUAJIBI, KPACKH,
CTEKJI0, KepaMUKa, MaTePUAJIbI JIJIs JJIEK-
TPOHHUKM, HAHOMATEPHAJIEI,
OpraHmdYecKre ¥ MUHEPAaJIbHbIE

V00 peHMs.

XUMHS ¥ 3J0pOBbE YeJIOBEKA: IIPaBUIIa
ICIIOJIL30BAHUA JIEKAPCTBEHHBIX ITperna-
PaToB; IIpaBmjIa 6€30IIaCHOI0 MCIIOJIB30-
BaHNS IIPEHAPATOB OBITOBOM XMMUM B
IIOBCEJHEBHOM KHU3HU

IEHUS B IIeJIAX cOepeske s 3I0POBbS
U OKPYIKAIOIIe IPUPOSHOMN CPeIbl;
OHMMATH BpeJ (OIacHOCTh) BO3Iel-
CTBHS HA KMBBIE OPTraHU3MEIL OIIpeIe-
JIEHHBIX BEIIlECTB, CMBICJI IIOKA3aTeJ I
IIK, TOSCHATH Ha IPHUMEPaxX CIoCOoOb
YMEHBIIIEHUS U IPeJOTBPAIIEHU UX
BPEIHOT0 BO3JIEHCTBUSI.

m AHAIM3UPOBATh U KPUTHYECKH OLICHH-
BaTh MHQOPMAIINIO, CBA3AHHYIO C
XUMHUYECKUMHU IIPOIIECCaMU U UX
BJIMSTHHIEM Ha COCTOSTHHE OKPY:KAIOIIeH
Cpemsbl.

m Vcriosb30BaTh mIoJIydeHHbIE 3HAHUSA
U IIpeJICTaBJIeHHUs 0 chepax
IesITeJIbHOCTU, CBSISAHHBIX C HAYKON U
COBPEMEHHBIMIU TeXHOJIOTHUSIMU, KaK
OCHOBY [IJIsI OPUEHTAIIUH B BEIOOpE
cBoel OymyIei mpodeccnoHaILHOMN
IeATEeILHOCTH.

m [IprHuMMAaTE yuacTue B 00CyKICHUN
Ipo0JIeM XMMHYECKOM 1 9KOJIOTHYE-
CKOM HAIIPaBJIEHHOCTH, BHICKA3bIBATE
COOCTBEHHYIO MO3UITUIO II0 IIPodJIieMe 1
IpenjiaraTh BO3MOMKHEBIE IIyTH €&
pelreHns







