Paccmotpena na 3aceqannu [IIMO YT1BepxkaeHa

Ipukazom Ne31/1-o1 ot

22.03.2023r.
IIpoTokois Ne 14 Hupexrop TBOY COII c. Yconbe
oT «22» 03.2023r. IMomumanuna JI.H.

PABOYAS TTPOI'PAMMA

no XHUMWH

(HauMeHOBaHUE Y4eOHOT0 MPEAMETa, YPOBEHb 00YUEHMSI)

10-11 wkuaacc, 68 yacoB 3a roa.

(KJ'IaCCLI OCBOCHU, KOJIMYCCTBO I-IElCOB)

C=RU, O=I'BOY COLlW
c. Yconbe,
CN=lNoanunanuHa
JlloboBb HMKkonaeBHa,
E=usol _sch@samara.edu

ru
ll ‘\ MeCTO noanucaHms

2023.07.11 20:42:

2023- 2024 yuebublii rof






COAEPXAHME

[TOSICHUTETBHAST 3ATIACKA . .eeeeeeeereeerrreeeeeeesssnnrrrereeesssssssssnseeeesssssssnns 5
OO0mas XxapaKTepUCTUKA yIeOHOTo mpeaMeTa «XUuMus». . . . 6
Ilesnu u 3amaum udydeHus: yueOHOTO IIpeIMeTaA«XUMUSD . . 8
Mecro yueOHOro mpeamera «XUMHUS» B y9eO0HOM  ILIAHE ... 10

[Lnanupyembre pe3yibTaThl OCBOCHUS

YUEOHOTO IIPEAMETA «XIIMIITD) .eeeeeeeeererrrrrereeeesasirsrrrreeseeesssssssseseens 11
JIMIHOCTHBIE PE3YIIBTATEL ...vvvvvvvvrvverrrereresrsssnnesnsnsssssssssnsesnsssnnnnes 11
MeTampeMETHDBIE PE3YIIBTATBL....uuuvvvvrrrrrrrrrerreernrnssrnsnnnsesnsnennnnes 14
IIpenmeTrHbIE pe3yIbTATEI 16

1O KJITACC..cetitiuuieeeeeeietiiiiieeeeeeeertiiaaeeeeeeeeurasnaaeeeeaessssnnnaeaaaes 17
T1  KJITACC..cetttiiuieeeeeeieeiiiieeeeeeeetrtiiaaeeeeeeeeasasnaeeeeeeessssnnnanaaaes 19

Comepixanne yIeOHOT0 IPEeaMETA «KXHMIESID ......ccceeeeeeeeeeeeeeeeeeeeeennns 23
10 xiace . OPraHUYeCKAST XHMES ...uuvvvevrrrrnrrrnrnrereresnnnressennnnnnes 23
11 xmacc OO6Ias u HeoOpraHUYeCcKass XUMUSI 27

TemaTnyeckoe IIAHUPOBAHUE YIEOHOI0

TPEIMETA «XTIMEISDY .vvvvvvvvvvvrererssssssssssssssssssssssesssssssssssssssssssssnsssnsnnnnes 30
10 Ekaace . OPraHUYECKAT XUMES ...vvveeeeeeeeeeerrereeeeeeeesesssreeeens 30
11 xknace O6Ias u HeopraHuvecKask XUMUSI 40

XWUMWA (BA30BbIN YPOBEHD). 10-11 knaccel 3



IIpumepHas pabouas mporpamMmMa cpemHero od0IIero oopas3oBaHUS
mo xumuu (0a30BBEIM ypoBeHB) cocTaBjeHa Ha ocHoBe DemepabHOrO
3axoHa or 29.12.2012 Ne 273-®3 «O6 obpasoBanum B Poccuiickoi
®eneparum»!, Tpebopauuii k¥ pe3yaIpbTaTaM OCBOEHUSI OCHOBHOM 00-
PAa30BaATEJIbHOM IIPOrPaMMBbI CPEIHero oO0Imero obpasoBaHus, MHpe-
craBiaeHHBIX B DefepalbHOM TOCYIAPCTBEHHOM 00pa3oBaTEIbHOM
cTaHmapTe cpemHero obirero obpasoBaHus?, ¢ yuérom «KoHiemmum
OpernomaBaHusa ydeOHOro mnpeamera «XuMHsS» B 00pasoBaTeIbHEIX
opraum3anuax Poccuiickoit Denmepaiiuu, peayn3yOIIUX OCHOBHEIE
o01eobpa3oBaTebHbIe IIPOTPAMMED 3 M OCHOBHBIX IIOJIOMKEHMIMA

IIpumepHOIt mporpaMMbI BOCITUTAHUS? .
NMNOACHUTEJNIbHASA 3ANMNCKA

OcHOBY TOIX0/TOB K pa3paboTke IPUMEpHON pabodeil mporpaMMel
COO mo xumuM, K OIpeIesIeHHI0 O00INedl cTpaTeruu O0ydeHwusd,
BOCIIUTAHUSI ¥ PA3BUTHUA 00YJYAIONIMXCS CPEJICTBAMU y4eOHOro IIpeni-
mera «Xumus» 1 10—11 xiaccoB Ha 0a30BOM YpPOBHE COCTABUJIN
rourrentyasbHbie mostoxkernss GI'OC COO o B3anmMo00yCII0BIEHHOCTH
LeJIeH, COIepP KaHus, Pe3yJIbTATOB 00yUeHUs U TPeOOBAHUIN K YPOBHIO
IIOJTOTOBKHY BHIITYCKHUKOB

B coorBercTBHY ¢ JaHHBIMHU IIOJIOMKEHUSIMHU IIPUMEpPHAs pabodas
mporpamma COO (6a30BbIM YypOBEHB): YCTAHABJIMBAET 00s3aTEJILHOE
(MHBapUAaHTHOE) IIpeIMeTHOe cojiepsRaHue, ompesesasieT
KOJIMYECTBEHHBIE W KAYECTBEHHBIE €r0 XapaKTePUCTUKMA Ha KayKIOM
oTame M3y4YeHUs IIpeaMeTa, IpeayCMATPUBAeT MPUHIIUIIEI CTPYKTY-
PHUPOBAHUSA COIEPIKAHUSI U PACIPEIEJIEHUS €r0 10 KJIaccaM, OCHOBHBIM
pasmesiaM ¥ TeMaM Kypca; JaéT IpuMepHoe pacipejieseHre yueOHbIX
YacoB II0 TEeMaTUYECKWUM paajesiaM, pPEeKOMEHAyeT IPUMEPHYIO
II0CJIEOBATEIbHOCTD HM3YyUYEeHMs OTIEJbHBIX TeM Kypca ¢ yYETOM
MEeJKIIPeIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOTOo
IIpoliecca, BO3paCTHBIX ocobeHHocTel yuamuxea 10— 11 kiaaccos; gaét
METOJMYECKYI0 WHTEePIpeTaInn Iejiell W3yJYeHus IIpeaMeTa Ha

1 @emepasnbubii 3akoH oT 29.12.2012 Ne 273-®O3 (pex . ot 16.04.2022) «O6
oGpasosanuu B Poccuiickoit ®enepamum».

2 [Ipuxa3 Munoopuayku Poccum or 17.05.2012 Ne 413 «O6 yrTBep:xaeHuun
(exepanbHOro rocyJapCTBEHHOT0 00PAa30BATEIHHOr0 CTAHAAPTA CPEIHEro
o6mero oopasoBaHua»

3 «Koumemnmuss npemnongaBaHus ydeOHoro mnpenmvera «Xumus» B 00paso-
BaTeJIbHBIX opraHusanuax Poccuiickoit Pemepanmum, peasin3yoummx OcC-
HOBHBIE 001eo0pa3oBaresbHbIe IporpamMmmen (yTB . pemennem Kosternn
Munnpocsemenus Poccun, nporokos or 03.12.2019 No ITK-4BH) .

4  IIpumepHasa nmporpamMmMa BocnutaHusa (0go0peHa pemeHneM ¢eaepaibHOro
Y4€0HO-MEeTOAUYECKOr0 O0BbeIMHEHUs M0 o0memMy O0Opa3oBaHUIO,
npoTtoxoi ot 02.06.2020 Ne 2/20) .
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YPOBHE: COBPEMEHHBIX MPHUOPUTETOB B CHUCTEME CPEIHEero O0OIIero
o0pa3oBaHUs, COMEPIKATESBHON XapPAKTEePUCTUKHU ILJIAHUPYEMBIX
pPe3yJIbTATOB OCBOEHHUS OCHOBHON 00pas3oBaTEIbHOM MIPOrpaMMBbI
cpenHero oomero o6pasoBaHMA (JIMYHOCTHBIX, MeTAIpPeIMETHHIX,
IpeaMeTHBIX), OCHOBHBIX BHUIIOB y4e0HO-TT03HABATETEHOM
JIeATeJIBHOCTH YUYeHUKA 110 OCBOEHUIO cofepskanus mpeamera [lo Bcem
HA3BAHHBIM ITO3UIASAM B IIporpamMMe co0JI0/IeHa IIPeeMCTBEHHOCTD C
ITpumepHoit paboueit mIporpamMmMoii OCHOBHOTO 00IIero 00pa3oBaHU IO
xumun (it 8—9 Kj1accoB 00pa3oBaTeIbHBIX OPraHU3aIlni, 0a30BHIM
YPOBEHB)? .

Jlamnmas mporpaMma SBJISIETCS OPUEHTHUPOM [IJIsi COCTABJIEHUS pa-
6oumx IIporpamMm, aBTOPHI KOTOPBIX MOTYT IIPEIJIOMKUTE CBOM ITOIX0M K
CTPYKTYPHUPOBAHUIO ¥ IIOCTEIOBATEIFHOCTH W3YYEeHUsSI ydIeOHOTOo
Marepuajia, a TaKKe CBOE BHUIEHHWE OTHOCHUTEJIBHO BO3MOKHOCTHU
BBIOOpPA BAPHATHBHOM COCTABJIAIIIEH COHEep:KaHUA IIpeaMera Jo-
IIOJIHUTEJILHO K 00sg3aTesIbHOM (MHBAPUAHTHOM) YacTH ero comep-
SKAHUS
OBLLAS XAPAKTEPUCTUKA YHEBHOIO NMPEAMETA «XUMWS»

Xumudeckoe o0pasoBaHMe, MOJIyYaeMoe BBIMYCKHUKAMH CpeaHel
IITKOJTBI, SIBJISIETCS HEOTHheMJIeMOM 4YacThio uX oOpasoBaHHOocTH . OHO
CIIYKUT 3aBePINAIONIAM ITAIlOM peaJM3allii Ha COOTBETCTBYIOIIEM
eMy 0a30BOM ypOBHE KJIIOUEBBIX ITE€HHOCTEM, IIPUCYIIMUX I1eJIOCTHOM
crucreMe XHMHUYECKOro o00pa3oBaHUSA . OTH IIEHHOCTH KacaloTcs
IMO3HAHUSA 3aKOHOB IIPUPOILI, (GOPMUPOBAHHSA MHUPOBO3ZPEHUS U
00IIIel KyJIBTYPBI YeJIOBEKA, 4 TAKMKe IKOJOTHYECKH OOOCHOBAHHOTO
OTHOIIIEHUSI K CBOEMY 3JI0POBBLI0 M IIPUPOIHOMN cpene . Peasmayercs
XMMHUYECKOe 00pasoBaHMe YYalluxCs CpegHeil IITKOJIBI CpeJICTBAMU
y4eOHOro IpeaMeTa «XUMUS», COIEepiKaHMe W IIOCTPOeHUEe KOTOPOTO
ompeeJieHbl B IIporpamMMe C YyUYETOM CIEeIM(PUKA HAYKU XUMUH, €6
3HAYEHUS B ITO3HAHWUY IIPUPOILI M B MATEPUAHLHOMN KU3HU 00IIEeCTRA,
a TakKe ¢ y4ETOM OOIIMX Ilejiedl W IIPUHIIUIIOB, XapaKTePHU3YIOIINX
COBPEMEHHOE COCTOSTHHE CHCTEMBI CpeIHero ooImero obpasoBaHus B
Poccuiickoit @enpeparmu . Tar, Hampumep, npu (POPMUPOBAHUH
CoZlep:kaHUs TpeaMeTa «XUMHUS» YUTEHBI CJIeAYIOIre ITOJIOKEeHUS O
CIreIu(prKe 1 3HAYCHUN HAYKU XUMUH:

s XUMUA KaK 2JIEMEHT CHCTEMBI €CTECTBEHHBIX HAYK HUIPaeT 0co0yio
poJib B COBPEMEHHON ITMBUIM3AIINN, B CO3TAaHUU HOBOW 0a3bl
MaTepuaJbHOM KyJabTyphl (OHAa BHOCHT CBOM BEKJIQgG B op-
MHUPOBAHWE PAIMOHAJBHOIO HAYYHOI'O0 MBIILJIEHHS, B CO3JaHUe

5 IlpumepHaa pabodasa mIporpaMMa OCHOBHOrO O0Omero o0pas3oBaHUA IIO
xumuu (0a30BbBI ypoBeHb) (miia 8—9 KjaccoB o0pa3oBaTeIbHBIX Opra-
uusanuii) (ogoOpeHa pemenuem @QenepaIbHOr0 y4€0HO-METOAUIECKOro
00bequHEeHusA 0 00memMy 00pa3oBanuio, mpoTokoJa 3/21 or 27.09.2021) .
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1eJIOCTHOTO TIPEeCTABJIEHUS 00 OKPYIRAIOIIEM MUPE KaK O €IMHCTBE
TIPUPOJIBI U YeJIOBEKA, KOTOpoe (POPMUPYETCS B XUMHUHM Ha OCHOBE
NOHVMMAHUA BEIIECTBEHHOTO COCTABA OKPYIKAIOIIEr0 MUpa,
OCO3HAHUS B3aWMOCBSI3U MEIKIY CTPOEHMEM BeIeCTB, WUX
CBOMCTBAMU U BO3MOYKHBIMH 00JTACTIMY TPUMEHEHUST
m Tecro B3ammomeiicTBys ¢ APYTMMH €CTECTBEHHBIMU HAYKAMU,
XAMUS CTAJIa HEOTHEeMJIEMON YacThi0 MHUPOBOM KyJIBTYypPHI, HE0O0-
XOIVMEIM YCJIOBUEM YVCIIEIITHOTO TPyJa M SKU3HU KasKJIOT0 UJIeHa
obmectBa . CoBpeMeHHAsI XUMUS KaK HAYKA CO3UAATEIbHAS, KAK
HayKa BBICOKMX TEXHOJIOTWI HAIIpaBJieHA Ha pelleHue riIo0asib-
HBIX TIPO0JIEM YCTOMYMBOTO PA3BUTUS UeJIOBEUECTBA — CHIPHEBOH,
OHEPreTUYECKOM, IIHINEBOM, JKOJOTHYECKON O0e30IIacHOCTH U
OXPaHBI 3TOPOBbS
B coorsercrBuu ¢ obmumu nensavu u npuHmmmamu COO comep-
skanre mnpeamera «Xmmus» (10—11 wiraccel, 0as30BBI  ypPOBEHB
W3yYeHUs) OPUEHTUPOBAHO IIPEUMYIIECTBEHHO Ha OOIEKYyJIbTYPHYIO
IIOArOTOBKY O0yYaloIIMXCs, HeOOXOAUMYK WM [IJis BBIPAbOTKU
MHUPOBO33PEHYECKUX OPUEHTHUPOB, YCIIEITHOTO BKJIIOYEHUS B KU3HD
COIMyMa, MPOJOJIKEeHUsI O0pPAa30BaHUA B PA3JIMIHBIX O00JIACTSX, HE
CBSI3AHHBIX HEITIOCPEJICTBEHHO C XUMUeT
CocTaBAOIME ITpeIMeTa « XUMUSI SIBIISTIOTCS 6a30BbIe KyPChI —
«Oprannveckas xumus» u «OOmas M HEOPraHWYECKAS XHMISY,
OCHOBHBIM KOMIIOHEHTOM COJEPIKAHUS KOTOPHIX SBJISIOTCS OCHOBBI
0a30BOM HAYKH: CHCTeMAa 3HAHMWU II0 HEOPraHUYEeCKOM XMMHH (C
BKJIIOUEHUEM 3HAHWN M3 00INed XUMHU) U OPTaHUYECKOM XUMUU
@opMuUpOBaAHTE JAHHON CHUCTEMBI 3HAHUM MPU HM3yYEeHUHU MpeaMera
obecrieynBaeT BO3MOJKHOCTH PACCMOTPEHUST BCEro0 MHOT000pas3us
BEIIEeCTB Ha OCHOBE OOINMUX MOHATHUMH, 3aKOHOB W TEOPUHM XUMHUU
Crpykrypa comepskauusa KypcoB — «Oprammueckass XUMUS» U
«O01asa 1 Heopraumyeckass XUMUS» chopMUpPOBaHa B IIporpaMmMe Ha
OCHOBE CHCTEMHOTO ITO[IX0JIa K HM3yJYEeHWI0 ydueOHOTO Marepuasia u
00yCJIOBJIEHA KCTOPHYECKH OOOCHOBAHHBIM pAa3BUTHEM 3HAHUU Ha
OIIpeaeIEHHBIX TEOPETUUYECKUX YPOBHAX . Tak, B Kypce opraHmdecKoi
XUMUU BeIeCTBA PacCMaTPUBAIOTCSI HA YPOBHE KJIACCHIECKONM TEOpUH
CTPOEHUA OPraHWYECKUX COeJWHEHHWH, a TaKKe Ha YpPOBHe
CTEPEOXVMUYECKUX W JJIEKTPOHHBIX NIPEACTABJIEHUN O CTPOeHUU
BemectBs CBemennsa 00 m3ydyaeMBIX B Kypce BeIeCTBAX IalOTCS B
Pa3BUTUU — OT YIJIEBOJIOPOJIOB JI0 CJIOKHBIX OMOJIOTHYECKH aKTUBHBIX
coemuHeHUN . B Kypce OpraHMYecKodl XWMUHW IMIOJIyUYal0T PAa3BUTHE
cchopMUpOBaHHBIE B OCHOBHOT TITKOJIE mepBOHAYAJBLHBIE
HpEeJICTABJIEHUS O XUMHUYECKOM CBS3W, KJIACCH(PUKAIIMOHHBIX IIPHU-
3HAKaX BEINEeCTB, 3aBUCUMOCTHU CBOMCTB BEIIECTB OT WX CTPOEHUS, O
XUMHUYECKON peariinu
Ilox HOBBEIM yryioM 3peHUs B IIpeaMeTe « XUMUs» 0A30BOTO YPOBHS
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paccMaTpuBaeTCs HW3YYEHHBIH B OCHOBHOIM IITKOJIE TEOpPeTHYECKUit
MaTepuas U (PpaKTOJIOTHUECKHE CBEIEHHU O BEIleCTBAX U XUMUIECKON
peakimu Tax, B uacrHOocTH, B Kypce «OOmIas m HeopraHHYECKas
XHUMHUSD»  yYAIIUMCA  IIPEJOCTABJISIETCSI  BO3MOYKHOCTH  OCO3HATH
3HAUEHWE IIePUOAMYECKOr0 3aKOHA C OOIIEeTEOPEeTHYECKHUX U
METOIOJIOTHYECKUX IIO3UIIMM, TJIyOske IIOHSATH KMCTOPHUYECKOe K3-
MeHeHre PYHKIIMHA 9TOro 3aKOHAa — 0T 0000IIa0IIei 10 00bICHIOIIeH
U OIPOTHO3UPYIOIe

Enunasa cucreMa 3HAHHWE 0 BasKHEHINIHNX BeIlecTBAX, UX COCTABe,
CTPOEHUHU, CBOMCTBAX U IIPUMEHEHWH, a TaKKe O XUMHUYECKUX
pearIusax, WX CYIIHOCTA ¥ 3aKOHOMEPHOCTSIX HPOTEKAHUS IOIOJI-
HiaeTca B Kypcax 10 u 11 KJIaccoB ajiIeMeHTaMHU COJIEP:KAHUSA, UMeI0-
IIUMU KYJIBTYPOJIOTHUYECKHUN U IIPUKJIAJHON XapakTep . JTH 3HAHUSI
CIIOCOOCTBYIOT IIOHMMAHMIO B3aMMOCBA3M XUMUH C APYTUMHU HAYKaMU,
PACKPBLIBAIOT €€ PoJib B II03HABATEJBHOM M IIPAKTHYECKOM Jesd-
TEJILHOCTH YeJIOBEKA, CIOCOOCTBYIOT BOCHHUTAHWIO YBAMKEHHS K IIPO-
Ileccy TBOpPYECTBA B 00JIACTH TEOPHUH M IIPAKTHYECKUX IIPUJIOKEHUMN
XMMHAM, IOMOTAIT BBEIILYCKHHKY OPHEHTHPOBATHCS B OOIIECTBEHHO M
JIMYHOCTHO 3HAYMMEIX IP00JIeMax, CBA3aHHBIX C XUMUEH, KPUTHIECKH
OCMBICJIMBATE HHQOPMAIIMI0O W NPHUMEHATH €€ [JIs IIOIOJIHEeHUS
3HAHUM, peIleHus UWHTE/JIEKTYaJbHBIX ¥ JKCIePHUMEHTAJbHBIX
HCCJIeNOBATEIbCKUX 3amayu B memoM comepskanme yueOHOro mpemMera
«XuMusg»  JAHHOIO  YPOBHS  H3yYeHUs OPHUEHTHPOBAHO  HA
dopMupoBaHMe y yUYAIIUXCA MHUPOBO33PEHYECKON OCHOBBI [IJISI
OHUMAaHHUSI PUIOCOPCKUX UOAeH, TAKUX KaK: MaTePUAJILHOE eIUHCTBO
HEOPTaHMYECKOI0 M OPTaHMYECKOr0 MHpPAa, 00yCJIOBJIEHHOCTL CBOMCTB
BeIlleCTB KX COCTABOM M CTPOEHMEM, II03HABAEMOCTH MIPHPOIHBIX
SBJICHUU IIyTEM OJKCIIEPHMMEHTA M PEIIeHHs IIPOTUBOPEUUN MEKIy
HOBBIMH (PAaKTaMK M TEOPETHYECKHMMHU IIPEAIOCBLIKAMM, OCO3HAHNE
POJIM XMIMHH B PEIIeHNN dKOJOTHMYECKNX IIPo0JIeM, a Takike IIpodieM
cOepeskeHNsT JHEPreTHYECKUX PEeCypCoB, CBIPBS, CO3HAHUS HOBBIX
TEeXHOJIOTHHA 1 MAaTEPHUAJIOB

B mrame pemenus 3agad BOCIIUTAHUS, PA3SBUTUSA U COITUATIUIAIINN
00yJamIIUXCsa MIPUHATHIE MOPOrPAMMON IOOXOMBI K OIIPEeIeJICHUIO
COJIeP K AHMST u IOCTPOEHUST npegmera IpeayCMaTPUBAIOT
dopMupoBaHMe y YYAIIHUXCS YHHUBEPCAJIBHBIX YYeOHBIX IeHCTBUIM,
HMEIIINX 0a30Boe 3HAUEHHE [JI PA3JIMYHBIX BHUOOB HEATEIHHOCTH:
pelrennsi mpobJieM, ITOWCKA, aHaiim3a W 00paboTKEW WHQOPMAIIHH,
HEOOXOOMMEBIX IJI IPHUOOPETEeHNS OIBITA IIPAKTHUYECKOM M HCCJIEIO-
BaTeJIbCKOM JesATeJIbHOCTH, 3aHUMAIIel BasKHOEe MECTO B II03HAHUHN
XUMUH

LIENW U 3AAAYN YHEBHOTI O MPEAMETA «XUMWUS»

B IIPAKTHUKe IIpelrogJaBaHUA XHMMHHN KaK B OCHOBHOﬁ, TaK U B
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cpesHel MTKoJIe, IPH OIIpeJIeJIEeHUH CoIePKaTeIbHON XapaKTepUCTURA
meJiell UW3ydyeHUs IIpeJiMeTa HaIlpaBJeHHWEM  IIePBOCTEIEeHHOU
3HAYMMOCTA TPAJUIIMOHHO IPU3HAETCA (POPMHUPOBAHUE OCHOB
XMMHYECKON HAYKH KakK 00JIaCTH COBPEMEHHOI0 €eCTeCTBO3HAHMI,
TIPAKTUYECKON NeATeJIbHOCTHA YeJI0BeKa M KaK OJTHOTO M3 KOMIIOHEHTOB
MHUPOBOM KyJLTYPHI . C METOOUYECKON TOUKH 3PEHUSI TAKOU IIOIX0I K
OIIpeJieJIEHUI0 TeJieli WM3y4YeHWs IIpeaMeTa SBJISETCS  BIIOJIHE
OITpaBIaHHBIM
CorstacHO JAHHOM TOYKE 3PEHMA IVIABHBIMH IIEJIAMH HM3yYCeHUS
npegMera «XUMUS» B CpeIHEH IIKoJIe Ha 0a30BOM YPOBHE SIBJISIOTCS:
m (hopMHpoOBaHME CHCTEMBI XHMHUYECKUX SHAHHM KaK BasKHEHNIIeH
COCTaBJISIONIEN eCTEeCTBEHHO-HAYYHOW KapTUHBI MHPA, B OCHOBE
KOTOPOI JIesKaT KJII0UYEBhIe TOHATHA, PyHIaMeHTaJ IbHbIe 3aKOHBI 1
TEOPUU XUMUHU, OCBOEHUE SA3bIKA HAYKW, YCBOEHUE U ITOHUMAaHUE

CYIIIHOCTH JIOCTYITHBIX 00001ITeHNT MMPOBO33PEHUYECKOI0
XapakKTepa, O3HAKOMJICHHE C HCTOPHEeN MX PA3BUTUS M CTAHOB-
JIeHUS;

s dopMHpOBaAHKE W PA3BHUTHE IIPENCTABJICHUM O HAYYHBIX METOJaX
MIO3HAHUS BEINEeCTB W XUMHYECKUX PEAKIINU, HEeOOXOIUMBIX JJIS
mpuoOpeTeHUsT YMEHWH OpPWEeHTUPOBATHCS B MHpPE BEIeCTB U
XAMUYECKUX SABJIEHUN, WMEIOIUX MeCTO B IIPUPOJe, B MpaK-
TUYECKOM 1 TOBCEJTHEBHOM KU3HU;

® Pa3BUTHE YMEHUUN U CIIOCOOOB JeATeJIbHOCTH, CBA3aHHBIX C Ha-
OTromeHreM U 00bSICHEHUEM XUMUUYECKOr0 9KCIIePUMEHTAa, CO-
OsTromeHreM TIpaBuUJI 0€30ITaCHOT0 00PATIEHUS C BeIIeCTBAMU
Hapsimy ¢ atuM comepsraTeIbHAS XapaKTePUCTHUKA T1eJiell 1 3a1a4

W3yYeHUs IIpeJMeTa B MPOrpaMMe YTOUHEeHA M CKOPPEKTHPOBAHA B

COOTBETCTBHUY C HOBBIMH IIPUOPUTETAMH B CHCTE€Me OOIIEro CpemHero

obpasoBauus . CerofHs B IIPENOJaBaHUN XUMHUHU B OOJIbINEN CTemeH!

OTHAéTCsA IIPeJIIOYTeHNe IPAKTUYECKON KOMIIOHEHTe COJepKaHUs

00yJYeHMUsI, OPHUEeHTHPOBAHHON HA ITOJTOTOBKY BBIMIYCKHUKA IITKOJIBI,

BJIQJIEIONIET0 He HabopoM 3HAHUH, a PYHKITHOHAIHHOM IPaMOTHOCTHIO,

TO eCThb CIoco0aMu W yMEHHAMH AKTHUBHOTO ITOJIyYeHUS 3HAHUU U

IpUMEHEeHUSA UX B PEaJbHON KW3HU JJIs peIleHUs IIPaAKTHIECKUX

3amay
B a10ii cBA3M pu M3yueHUN IIpeaMeTa « XUMUD) JOMUHUPYIOIIee

3HaYeHVe IPUOOPEeTAIOT TaKHUe eI U 3a1a9H, KaK:

m ajamnTanusg o0y4yamInuxcss K YCJIOBHSAM [IWHAMHUYHO pPa3BUBA-
OIIerocss Mupa, (QOPMUPOBAHUWE WHTEJJIEKTYAJIbHO pPAa3BUTOM
JIMYHOCTH, TOTOBOM K €aM000pa30BaHUIO, COTPYIHHUYECTBY, Ca-
MOCTOSITEJIFHOMY HPUHSATUI0 TPAMOTHBIX PEIleHUl B KOHKPETHBIX
JKU3HEHHBIX CHUTYallusX, CBS3aHHBIX C BeIIECTBAMU U UX
IpUMeHeHUeM;

s dopMupoBaHHe y O0YUJAIOIIHAXCS KJIIOUEBBHIX HABBIKOB (KJIOUYEBBIX
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KOMIIETeHIIUI), WMEIIUX yHHUBEPCAJbHOE 3HAUYeHHEe JIJId
PA3JIMYHBIX BHUIOB JESITEJBHOCTH: PEIIeHus MOpodJieM, MOMCKA,
aHam3a M 00paboTKEM MHMOPMAIINK, HEOOXOIMMBIX IJIs IIPHOO-
peTeHUs OIbITA JesATEeJIbHOCTH, KOTOPAas 3aHUMAaeT BayKHOe MECTO B
II0O3HAHUM XUMMH, a TaKKe JJIS OITeHKH C IIO3UITIM dKO0JIOTHYe CKOM
0e30IIacHOCTH XapakKTepa BJIMAHUA BeEIeCTB U XHUMUUYECKHUX
IIPOIIECCOB HA OPTaHU3M YeJIOBEKA U IIPUPOJHYIO CPEY;

m pa3BUTHE IIO3HABATEJILHLIX WHTEPECOB, WHTEJLIEKTYAJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEH O0yYAaIOIIHXCS: CIIOCOOHOCTH CaMOCTO-
SITeJIBHO TIPHOOpeTaTh HOBBIE 3HAHWS [0 XMMUHU B COOTBETCTBHU C
SKM3HEHHBIMU IIOTPEOHOCTSIMH, HCIIOJIb30BATH COBPEMEHHBIE WH-
dopMaIOHHbIE TEXHOJOTUU [JIs IIONCKA UM aHaJIh3a y4eOHOU u
HAYYHO-IIOIIYJIAPHOM HHQOPMAIINN XUMUYECKOT0 COIePIKaHMI;

s QopMHpPOBAHNE M PA3BUTHE y OOYYAIIIMXCSI ACCOI[MATHBHOIO M
JIOTUYECKOI'0  MBIIIJIEHHs, HAO0JII0JaTeJIbHOCTH, COOPAHHOCTH,
AKKYPATHOCTH, KOTOPEIE 0COOEHHO HEOOXOIMMBI, B YaCTHOCTH, IIPHU
IUIAHUPOBAHWU U IIPOBENeHUN XUMUYECKOr0 dKCIIEPUMEHTa;

W BOCIIUTAHHE y OOyYaIOIIMXCS YOEMIEHHOCTH B T'YMAHHUCTHYECKOHN

HAIIPABJIEHHOCTA XUMUHW, €€ BAMKHOM POJIM B PEIIeHWU II00aJIbHBIX

mpobsieM  PAIMOHAJBHOTO — HPUPOIOIOJIBL30BAHUS,  ITOIOJIHEHUS

OHEPTeTHYECKUX PECYPCOB U COXPAHEHUS MIPUPOIHOTO PABHOBECHSI,;

OCO3HAHUS HEeOOXOIMMOCTH OepeskHOr0 OTHOIIEHUS K IIPUPoAe U

CBOEMY 30POBBI0, 4 TaKiKe IIPHOOPETEeHMs OIBITA HCIOJIB30BAHUS

MOJIyYeHHBIX 3HAHUM [JIs IIPUHSATHS TPAMOTHBIX peIIeHuN B

CUTYAaIUaX, CBA3AHHLIX ¢ XUMHUYECKUMU sBJIeHusaMu Llenu u sagauum

M3YYEeHHs IIpeaMeTa «XUMHUS» IIOJIYUYWIN IIOAPOOHYI0 METOIHUYECKYIO

MHTEPIIPETAIuo B pasmese nporpaMmbl «IlimaHnpyemele pe3yibTaThl

OCBOGHHSA IpeaMeTa», OJiaromaps dYeMy o00ecIedyeHo UETKoe

IIpeICTABJICHNE O TOM, KaKue 3HAHWSA M YMEHUS HMEIT MIPIMOoe

OTHOIIEHNE K PeaIn3allii KOHKPETHOM! 11eJI1

MECTO YYEBHOIO NPEAMETA «XUMUSA»
B YYEBHOM MJ1AHE

B cucreme cpemnero obiero oopasosanus « XuMU», H3ydaeMasi Ha
0a30BOM ypOBHE, IPHU3HAHA O00A3aTEJBLHLIM y4YeOHBIM IIPEIMETOM,
BXOIOAIIMM B COCTAB IIPeIMETHOM obiacTu «KcTecTBeHHBIE HAYKIN.
VuebHBIM IIJIAHOM Ha €€ mayueHne oTBefgeHo 70 yuebHBIX 4acoB, mmo 1
yacy B Hemeio B 10 m 11 Kjraccax COOTBETCTBEHHO . B TemaTudeckom
IUIAHWPOBAHMK YKa3aH pe3epB y4eOHOr0 BpeMeHH, KOTOpoe
peKoMeHayeTca OJIS  peajiM3allid  AaBTOPCKUX  MOIXOIOB  IIO
WCIOJIb30BAHUI0 PA3HOOOPa3HBIX (OPM OPTaHU3AIMH YUYEOHOIO
mpoiecca
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NMNAHUPYEMDIE PE3YJ1IbTATbl OCBOEHUSA YYEBHOIO NMPEAMETA
«XUMUNA»

®I'OC ycranaemmBaeT TpeGOBAHUS K Pe3yabTaTaM OCBOEHUS 00-
YYAOIIUMACH IIPOTPaMM CpegHero obIimero o0pas3oBaHus (JIMYHOCT-
HBIM, MeTAIPpEeIMEeTHBIM ¥ IIPeJMETHBIM). Hay4yHo-MeToanuecKoin
OCHOBOM I pPaspaboTKM IIAHUPYEMBIX pe3yJIbTATOB OCBOEHWUS
IIporpamMM CpemHero o0mero 00pa3oBaHUS SIBJISIETCS CHCTEMHO-Ie-
SITeJIBHOCTHBIM TIOIXO0/

JINYHOCTHBIE PE3YJIbTATHI

B coorBeTcTBMM ¢ CHCTEMHO-IEATEJIBLHOCTHBIM IIOOXOOOM B
CTPYKType JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUS IIpeaMeTa «XUMUS» Ha
YPOBHE cpeaHero o0Imero o0pas3oBaHUS BBIJEJICHBI CJIEIYIOLINe
COCTAaBJISIOINIIIE:

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

— HaJMYHe MOTHBAIIMU K 00YYEeHUIO;

— IeJIeHAIIpaBJIEHHOE PA3BHUTHE BHYTPEHHHUX YOEMKICHHN JIMYHOCTU
Ha OCHOBe KJIIOYEBBIX IIEHHOCTEH ¥ MCTOPUYECKUX TPaTUuIuN
0a30BOM HAYKU XVMU;

— TOTOBHOCTH H CIIOCOOHOCTH OOYUAMIIMXCSA PYKOBOICTBOBATHCSI B
CBOEH [eATEeJIbHOCTH II€HHOCTHO-CMBICJIOBBIMM  yCTAHOBKAMH,
IIPUCYIIVMH II€JI0OCTHOM CHCTeMe XMUMUUECKOro 00pa3oBaHNUI,

—  HaJIMYHe IIPABOCO3HAHUS 9KOJIOTMUECKOM KYJIBTYPEL 1 CIIOCOOHOCTH

CTaBUTH I1€JIN U CTPOUTD KU3HEHHBIE ILIaHbl JINUHOCTHEIE pe3yJIbTaThI

OCBOEHHSA IpenMeTra «XHMHS» JOCTUTAITCSI B €IWHCTBE YYeOHOM u

BOCHOUTATEJIBHON gOesarenbHocTH OpraHmsaliii B COOTBETCTBHUH C

TYMaHUCTUYECKUMU, COITMOKYJIBTYPHBIMH, JTYXOBHO-HPABCTBEHHBIMU

LEHHOCTAMH ¥ HOeaJIaMH POCCHMCKOI0 TIPakIAHCKOr0 OOIINecTBa,

OPUHATEIMH B OOIIECTBE HOPMAMM HM IIPABUJIAMH IIOBEIEHMI,

CIIOCOOCTBYIOIIIMMM  IIPOIIECCAM CAMOIIO3HAHHS, CAMOPA3BUTHA U

HPAaBCTBEHHOI'O CTAHOBJICHUS JIMYHOCTH 00yYAOIIUXCS
JInamocTHEIE PE3yIbTATH OCBOEHUS MpeaMeTa «XUMUI» 0TPaKaoT

chpOpMUPOBAHHOCTL ONIBITA II03HABATEJIBHOM M  MIPAKTUYECKOHN

JIeATeIbHOCTH 00YJYaIoIINXCSa 10 Peau3allii IPUHATHIX B 00IecTBe

IIEHHOCTeH, B TOM YMCJIe B YACTHU:

1. N'paxxpaHCKOro BOCNUTaHuUS:

— O0CO3HaHUuda 06y‘IaIOH_[I/IMI/ICH CBOMX KOHCTUTYIIMOHHBIX IIpaB M
06H3aHHOCTefI, YBaXKEeHUd K 3aKOHY U IIPABOIIOPANOKRY,

— IIpeacCTaBJICHHUA O COIIMAJIBHBIX HOPMAaX MW IIPaBUJIAX MEXJINY-
HOCTHBIX OTHOI.HGHI/IfI B KOJIJICKTHUBE,

— TOTOBHOCTHU K COBMeCTHOﬁ TBOp‘IBCKOﬁ AeATEeJIbHOCTHU IIPU CO3TaHUU
y4e0HBIX ITPOEKTOB, PEIeHNN YUueOHBIX W MO03HABATEJIHHBIX 3a/a4,
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BBIIIOJTHEHUU XUMUYECKUX 9KCIIePUMEHTOB;

CIIOCOOHOCTY TIOHUMATH U IPUHUMATH MOTHUBEI, HAMEPEHUS, JTIOTUKY
W apryMeHTHI JPYTUX I[PU aHaii3e Pa3JIUYHBIX BUI0B yIeOHOM
esITeJIbHOCTH;

nanMOTquCKOFO BOCNMUUTAHUA:

IIeHHOCTHOT'0 OTHONIEHUS K UCTOPUIECKOMY M HAYYHOMY HAaCJIEeIUI0
0TeYeCTBEeHHOM XUMUH,

YBAKEHHA K IIPOILIECCY TBOPUYECTBA B 00JIACTH TEOPHUH U IIPAKTH-
YeCKOr0 IIPMMEHEHUs XUMHUN, OCO3HAHHNA TOI0, UTO JOCTHIKEHUS
HAYKH €CTh Pe3yJbTaT JJINTEJIbHBIX HAOIIOOeHUH, KPOIIOTJIMBBIX
9KCIIEpUMEHTAJIbHBIX IIOMCKOB, MOCTOSHHOTO TpyJda VYYEHBIX U
OPaKTHKOB;

WHTepeca W MO3HABATEJIBbHBIX MOTHMBOB B IOJYYEHUHU W TIOCJIEIY -
0IIeM aHaJIr3e MHQPOPMAIUKM O II€PeIOBBIX IOCTHIKEHHUIX COBpE-
MEHHOHN 0TeYeCTBEHHOM XMMMUMU,

AYXOBHO-HpaBCTBeHHOFO BOCNUTaHUA:

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

CIIOCOOHOCTH OILIEHUBATh CUTyallir, CBA3aHHBIE C XHMHYECKHUMN
ABJICHUSAMU, WU IIPMHUMATh OCO3HAHHBIE PEIIeHHd, OPHUEHTHUPYACH
Ha MOpPpaJIbHO-HPAaBCTBEHHBIE HOPMBI 1 IT€HHOCTH,

TOTOBHOCTH OII€HHBATH CBOE IIOBeJeHrue M IIOCTYIIKKM CBOHX TO-
BapI/II_L[eﬁ C HOSI/II_LI/Iﬁ HPABCTBEHHBIX MW IIPABOBBIX HOPM M O0CO-
3HaHHe HOCJIe,Z[CTBI/IfI 9TUX IIOCTYIIKOB;

dOpMUPOBaAHUA KY/IbTYPbl 340POBbSI:

IOHMMAHUSA IIEHHOCTEeH 3J0POBOr0 M 0E30IIacHOro o0pasa KU3HMU,
HeOOXOAMMOCTH OTBETCTBEHHOIO OTHOIIEHUS K COOCTBEHHOMY
du3ruecKoMy U ICUXHUYECKOMY 3T0POBBIO;

coOIIOmeHNsT IIPAaBUJI 0e30IIacCHOr0 OOpAalleHus C BeIeCTBAMU B
OBITY, IOBCEIHEBHOMN SKU3HU U B TPYLOBOM NeSATEeIbHOCTH;
TOHMMAHUS IIeHHOCTU IIPABUJI WHIWBUIYAJIBHOTO U KOJIJIEKTHUB-
HOro 0e30IMaCHOr0 IMOBEIEeHMWS B CUTYAIUAX, YTPOKAMIIUX 3I10-
POBBIO W KM3HM JIIOJIEH; OCO3HAHUSA TOCJENCTBUN W HEITPUITUSI
BPEIHBIX HPUBBIYEK (YIIOTPeOJIEHUsS AJIKOrOJIsS, HAPKOTHUKOB, KY-
peHus);

TpyAoBOro BOCNUTAHUA:

KOMMYHMKATUBHOM KOMIIETEHTHOCTH B YU€OHO-UCCIIeN0BATEIbLCKOM
JIeSITEJIbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM W JIPYTHX
BHUIAX NeATEJILHOCTH;

YCTaHOBKY HA aKTHUBHOE yYaCTHE B PEIIeHUN IPAKTUIECKUX 3a1a4
COITMAJILHOM HATIPABJIEHHOCTH (B PAMKAaX CBOETO KJIacca, IIKOJIB);
WHTepeca K TPAKTUYECKOMY H3YUEHHI ITPOQECcCHil pPa3TUIHOTO
poma, B TOM YHCJIe Ha OCHOBE IPUMEHEHUs ITPeIMETHBIX 3HAHUH 110
XUMU;

yBasKeHUd K TPYIy, JIIOAAM TpyJda U pe3yJbTaTaM TPYI0BOM He-
SATeJILHOCTY;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIWBUIYAJILHOM TPAEKTOPUHI
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oOpasoBaHus, OymyIell mpoecCru M pPeaM3alliy COOCTBEHHBIX
KU3HEHHBIX IIJIAHOB C y‘léTOM JIMYHOCTHBIX HMHTEPECOB,
CITOCOOHOCTE! K XMMWH, HHTEPECOB 1 MOTPeOHOCTE 00IIecTBa;

OKONIOrMYEeCKoro BOCNUTaHUN:

OKOJIOTMYECKH I[eJIeCO00Pa3HOr0 OTHOIIEHHUs K IIPUPOJe, Kak
HWCTOYHHUKY CYILECTBOBAHUS "KU3HU HA 3eMJIe;

HOHMMAHHUS TIJI00AJBHOI0 XapakTepa OKOJOIMYECKHX IIPodJIeM,
BJIUAHUS d9KOHOMHUYECKUX ITPOIIECCOB HA COCTOSHHWE IIPUPOTHOU M
COITHAJILHOM Cpebl;

0CO3HAHUS HEOOXOIMMOCTH HCIIOJIb30BAHUSA JOCTHIKEHHUN XUMUH
JIJI1 pellleHusI BOIIPOCOB PaIlMOHAJIBHOTO IPUPOIOI0IH30BAHNS;
AKTUBHOTO HENIPUATHUS JIEUCTBUH, TPUHOCAIINX BpeJ OKPYRAIOIIEH
MIPUPOJHON cpefe, YMEHUS HPOTHO3UPOBATH HEOJIATOMPUSITHBIE
9KOJIOTUYECKHe IIOCJeJCTBUSA IIPeJIPUHUMAEeMbIX HOeHCTBUN U
IpeoTBPAaIlaTh UX;

HaJU4YUS PA3BUTOTO IKOJOTUUYECKOTO MBINIJIEHUS, 9KOJIOTHYUECKOM!
KYJBTYPHI, OIBITA JIESITeJTHHOCTH IKOJOTUYECKON HAITPaBJIEHHOCTH,
YMeHUS PYKOBOJICTBOBATBHCS uMHu B T03HABATEJILHOM,
KOMMYHUKATUBHOM ¥ COLIMAJIBHOM IIPAKTHUKE, CIIOCOOHOCTH U
YMEHHUS aKTUBHO IIPOTUBOCTOATH UIE0JIOMUH XeMO(OoOu;

LleHHOCTN Hay4YHOro no3HaHus:

c(OPMUPOBAHHOCTH MHUPOBO33PEHMUs, COOTBETCTBYIOIIETO COBpE-
MEHHOMY YPOBHIO PAa3BUTHI HAYKHU U O0IECTBEHHON IPAKTUKY;
TMIOHUMAHUA CIIeIU(PUKN XUMUHU KaK HAYKH, OCO3HAHUA €€ POJIN B
dopMupoBaHuM paITMOHAJIBHOTO HAYYHOTO MBINLIEHUS, CO3TaHUN
1IeJIOCTHOTO IPECTABIeHUS 00 OKPYIKAIONIEM MUPE KaK O eIMHCTBE
IPUPOJLI U UeJIOBEKA, B IIO3HAHUYN IPUPOIHBIX 3aKOHOMEPHOCTeN 1
pelieHnH IPo0JIeM COXpaHEHUSI IPUPOTHOTO PABHOBECHST,;
yOeKIEHHOCTH B 0CO00M 3HAYMMOCTH XWMHUH [JIsI COBPEMEHHOM
IUBUJIN3AINN: B €€ TYMaHUCTUUYECKOM HAIIPpaBJIEHHOCTHU U BasKHOU
POJIV B CO3IaHUY HOBOM 0A3bI MATEPUATBHON KYJIbTYPHI, PEeIeHUN
r100aIbHBIX IIPOOJIEM YCTOMYHMBOIO PA3BUTHS UYeJIOBEUYEeCTBA —
CBIPHEBOM, OHEPreTUYeCKOM, MUIeBOM ¥  JKOJIOTMUYEeCKOU
0e30ITacHOCTH, B PA3BUTHU MEIUIIUHBI, O0ECIeYEeHWHN YCJIOBHH
YCIENTHOTO TPYIa ¥ 9KOJIOTHYECKH KOM(OPTHOM SKHU3HU KaKIOTO
4jeHa 00IIecTBa;

€CTeCTBEHHO-HAYYHON T'PaMOTHOCTH: IOHUMAHUS CYHNTHOCTH Me-
TOJIOB IIO3HAHUS, HCIIOJIB3yEeMBIX B €CTECTBEHHBIX HayKaX, CIO-
COOHOCTH WCIIOJIB30BATH IIOJIyYaeMble 3HAHUS [JIs aHaau3a u
00BSICHEHUS SBJIEHUM OKPYIKAIONIET0 MUPA U MIPOUCKXOIAIINAX B HEM
W3MeHeHUl; yMeHWs [ejaTb OOOCHOBAHHBIE 3aKJIIOUEHUS Ha
OCHOBE HAYUYHBIX (PAKTOB W MMEMOIIUXCSA JAHHBIX C I[eJIBI0 II0JIY-
YeHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTU CAMOCTOSITEJIFHO HCIIOJIB30BATH XUMHUYECKUE 3HAHUSI
JIJI pellieHus: Ipo0JieM B PeaTbHBIX JKU3HEHHBIX CUTYAIIUIX;
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— WHTepeca K MO3HAHUIO U HCCIIeI0BATEILCKON qeATeIbHOCTH;

— TOTOBHOCTM ¥ CIIOCOOHOCTHM K HENPEPHIBHOMY O00pa3oBaHUIO U
caMo00pa3oBaHUi0, K AKTUBHOMY IIOJIyYEHHWI0 HOBBIX 3HAHUMI II0
XWMUU B COOTBETCTBUU C YKU3HEHHBIMHU TOTPEOHOCTSIM;

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

METAMNPEAMETHbIE PE3YJIbTATDI

MeramnpeaverHsle pe3yJabTaTHl OCBOGHHSA y4YeOHOro IIpeaMera
«XuMus» Ha YPOBHE CpemgHero ooImero o0pasoBaHUSA BKJIIOYAIOT:
3HAYMMBIE JJIT  (DOPMHUPOBAHUS MHUPOBO33PEHUSA  O00yJAIOIIUXCS
MEKIUCIIUILINHAPHEIE (MEKIIpeIMeTHbIE) OOIeHaAyJYHble TOHATHSI,
OTpasKaloIIKe I[eJOCTHOCTh HAYYHOW KAPTHHLI MHpPA U CIIeIUQUKY
METOJIOB IIO3HAHMS, NCII0JIb3YEeMbIX B €CTECTBEHHBIX HayKax (MaTepus,
BEIIIECTBO, OHEPrus, sBJIEHHE, IMPOIecC, CHUCTEeMAa, HAYYHBIA (akKT,
IIPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKO0H, TeOPHU, HCCIIeI0BaHNeE,
HAOJIIO[eHre, HM3MepeHHne, SKCIEePHUMEHT W IOp ); YHHBepCcaJbHEBIE
yueOHbIe IeHCTBUA (mo3HaBaTeJIbHBIE, KOMMYHHUKATHBHEIE,
peryJiaTuBHEIE), obecrieuynBawIue (POpMUpPOBaHue (PYHKITIOHATHLHOMN
TPAMOTHOCTH Y COITMAIEHON KOMIIETEHITNY 00YYAIOIINXCST; CIIOCOOHOCTh
00yJaroIIuxcsi HCIIOJIb30BATh OCBOEHHBIE MEMKIUCIIUILINHAPHEIE,
MHPOBO33PEHYECKYe 3HAHUS W yHUBepCaJIbHbIe yUYeOHbIe IeHCTBUA B
IM03HABATEJILHOM U COITMAIBbHOMN IpaKTUKe

MerarmpeameTHble pe3yJIbTATHL OTPAKAIOT OBJAJEHHE YHHUBEP-
CAJIbHBIMMA yYeOHBIMH II03HABATE/ILHBIMH, KOMMYHUKATABHBIMH U
PeryJIATUBHBIMU JeHCTBUAMU

Osntadenue YHUBEPCANBHBIMU YUeOHbIMU NO3HABAMELb-
HbLMU 0eliCMEUAMU:

1. Ba30BbIMMU JIOrMYECKUMU AEACTBUSAMMU:

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

— OHOpeneJIATh MeJIV NeATeJIbHOCTH, 3aJaBas ITapaMeTphl U KpUTe pUN
UX JOCTHIKEHWS, COOTHOCHUTH pPe3yJIbTaThl OeATEJIbHOCTH C
TIOCTABJIEHHBIMY ITEJIAMU,

— WUCHO0JIb30BATh IIPWM OCBOEHUU 3HAHUU NPUEMBI JIOTHUYECKOTO
MBITIIJIEHUS — BBIJAEJISATh XapaKTepHble IIPU3HAKU MOHATHUU U
yCTaHABJIMBATh UX B3aMMOCBS3b, UCIOJIB30BATh COOTBETCTBYIOITHE
HOHSTHUSA JI 00bACHEHU OTIEJILHBIX (DAKTOB U SIBJICHUIT;

— BBHIOMPATH OCHOBAHUSA U KPUTEPHUH JJId KIACCUPUKAIINN BEIIECTB 1
XUMUYECKUX PeaKITui;

— yCTaHABJUBATH IPUUYUHHO-CJEJICTBEHHBIE CBS3U MEKIy HU3yvae-
MBIMHY SIBJIEHUSMU;

— CTPOHUTH JIOTHYECKUE paccy:kaeHus (MHIyKTUBHEIE, e yKTUBHEIE,
IO AHAJOTHH), BHISABJISATHE 3AKOHOMEPHOCTH M IIPOTHBOPEYUS B
paccMaTpUBAaeMBIX  SBJIEHUSX, (POPMYJHPOBATH BBIBOJABI U
3aKJTIOUEHUST;
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IPUMEHATh B IIPOIECCE ITO3HAHMS HCIOJIb3yeMble B XWMHU CHM-
BOJIMYECKHE (3HAKOBBLIE) MOJEJIH, IIPeoOpPa3OBLIBATH MOIEJILHEBIE
IPEeICTABJIEHNSI — XHWMWYECKHHN 3HAK (CHMMBOJI) oJIEMEHTa, XWU-
Mudeckass POopMyJia, ypaBHEHHE XHMHUYECKON peakIiuu — IIPH
pellleHur y4YeOHBIX II03HABATEJBHBIX M IIPAKTHYECKHX 3a1ad,
IPUMEHATh Ha3BaHHLIE MOJEJILHEIE MPEICTABJIEHNS [IJIsI BEISB-
JIEHNS XapaKTEePHBIX IIPU3HAKOB HM3y4YaeMbIX BEIIEeCTB M XHUMHU-
YeCKUX peakrIuy;

Ba3oBbIMK NcCNeaoBaTeNbCKUMUN AECTBUSMU:

BJIAJIETH OCHOBAMH METOMIOB HAYYHOI'O ITO3HAHUSA BEIECTB W XU-
MHUYECKUX peaKITnii;

dopmysmpoBaTh IenM ¥ 3a7aYd WCCJIENOBAHUS, WCIIOJIH30BATh
IIOCTABJIEHHBIE W CAMOCTOSITEIbHO ChOPMYIUPOBAHHEIE BOIIPOCH B
KadyecTBe MHCTPYMEHTA ITO3HAHUS M OCHOBBI JIJIS (DOPMUPOBAHUS
THUIIOTE3BI 10 IIPOBEPKE IIPABUIBHOCTY BEHICKA3BIBAEMBIX CYIKICHUI;
BJIaJIeTh HABBIKAMHU CAMOCTOSTEJLHOTO IIJIAHUPOBAHUS U IIPOBE-
JeHUsT YYEHUUIECKUX OKCIIEPHMEHTOB, COBEPIIIEHCTBOBATh YMEHUS
HaOJI0JATh 38 XOJ0M IIPOIIeCcca, CAMOCTOSITEIBHO IMPOTHO3SUPOBATE
ero  peayapTaTr, (pOopMyJHPOBATH O00OOIIEHHS ¥  BBEIBOIBI
OTHOCHUTEJILHO JIOCTOBEPHOCTH pEe3yJbTATOB WCCIEIOBAHUS, CO-
CTABJIATH 000CHOBAHHBINA OTYET O IPOJEJIAHHOM pabore;
IPHUOOPETATD OIBIT YUEHNYECKON MCCIII0BATEILCKOM 1 IIPOEKTHOMN
IeSATeJIbHOCTH, IIPOSBJIATH  CIIOCOOHOCTH ¥ TOTOBHOCTH K
CAMOCTOATEILHOMY IIOMCKY METOJ0B peIIeHWs MNPAKTUIeCKUX
3ajad4, MPUMEeHEeHU0 PA3JINYHLIX METOI0B ITO3HAHMNSI,

Mpuémamm paboTtbl c MHpOpMaLmeit:

OPHUEHTHPOBATHCI B PA3IUYHBIX HCTOYHUKAX HHOOPMAIUNA
(HayJHO-TIOMMyIApHAA JIUTEepaTypa XHUMUYECKOTO COJEePIKaAHUI,
CIIpABOYHEBIE IOCOOMs, pecypchl VHTepHera), aHAIM3UPOBATH
uHQOPMAIUI0 PA3JIUYHBIX BUIOB W (OPM IIPEICTABJIEHUS, KPH-
THUYECKH OIIEHUBATDH €€ JOCTOBEPHOCTH U HEIIPOTUBOPEUYNBOCTE;
dopmysmpoBaTEH 3aMpPOCH ¥ MIPUMEHATH Pa3JIUYHbIE METOMBI IPU
IOMCKe M 0TOoOpe MH(POPMAIMHM, HEOOXOMUMOMN IJIS BBIIIOJIHEHMS
y4eOHBIX 38724 OIIPEeIeIEHHOTO THIIA,

MMPUOOpPETaTh OIBIT WCIIOJb30BAHUS WHQOPMAIIMOHHO-KOMMYHH-
KATUBHBIX TEXHOJIOTUM U PA3JIMYHBIX TIOUCKOBBIX CHCTEM;
CaMOCTOSTEJIbHO BRIOMPATH ONTUMAJILHYI (DOPMY IIPEICTABJIEHUS
nHdpopMaluy (CXeMbl, rpadUKH, JTUATPAMMEI, TAOJIHUITH, PUCYHKH U
T );

WCII0JIb30BATh HAYYHBIHM S3LIK B KAueCTBE CpeJCTBa mpu pabore ¢
XAMUYEeCKOM  wmHpopMaIlmeld: MTPUMEHSITbh  MeKIpeIMeTHbIe
(busnueckre U MaTeMaTUYeCKHe) 3HAKU U CHUMBOJIBI, (POPMYJIBL,
ab0peBUATYPBI, HOMEHKJIATYPY;

WCIOJIB30BATh ¥ IIPeo0Pa30BBIBATH  3HAKOBO-CUMBOJIUYECKUE
CpeJICTBA HATJISAIHOCTHA

MpumepHas paboyas nporpamma



Osniadenue YHUBEPCATIbHBLMU KOMMYHUKAMUBHbIMU
delicmeuamu:

— 3aJaBaTh BOIPOCHI TI0 CYIIECTBY OOCY:KIaeMOM TEeMBI B XOJe JU-
ajiora u/Myiu TUCKYCCUH, BBICKA3bIBATH UAeu, POPMYJJIUPOBATEH CBOU
IpeIJIOKEeHUSI OTHOCUTETHFHO BHITIOJTHEHUS IPeJIOKEeHHON 3a1a4H;

— BBICTYIIATh C IIPe3eHTAIlel pe3yJbTAaTOB NO3HABATEJILHOM Je-

SITETBHOCTH, IIOJIyUEHHBIX CAMOCTOSITEJIBbHO WJIM COBMECTHO CO

CBEPCTHUKAMH TIPW BBITIOJIHEHUM XWMHUYECKOTO JKCIIEPUMEHTA,

MPaAKTUYECKOM paboThl II0 WCCJIEJOBAHUIO CBOYMCTB M3y4aeMBbIX

BEIeCTB, Pean3aliuu yueOHOTO IpoeKTa U (POPMYJIMPOBATE BHIBOJIBI

0 pe3yJibTaTaM IIPOBENEHHBIX HCCJIEJOBAHUU IIYTEM COTJIAaCOBAHUSA

MO3UIMH B Xoxe oOCy:kmeHMsaA W obMmeHa MueHuaMu Oeéstadenue

YHUBEPCAIbHBIMU PEZYAMUBHBIMU 0eliCMEUAMU:

— CaMOCTOSITEJIbHO IUJIAHUPOBATH U OCYIIECTBJISATH CBOIO IIO3HA-
BaTEJBbHYIO JeSTeJIbHOCTb, OIpeJesisas eé IeJu M 3aJlayud, KOH-
TPOJIMPOBATH ¥ II0 Mepe HeOoOXOJUMOCTH KOPPEKTHPOBATH IIpej-
JIaTaeMBIM aJIFOPUTM IOEeHCTBUM IIPH BBIIOJHEHUM YYEeOHBIX U
HCCJIEHOBATENbCKUX 3a7a4, BHIOMpaTh Hambojee opQeKTUBHBIN
CII0CO0 MX peIleHHs C YYETOM IIOJIyUYeHHs HOBBIX 3HAHHU O Be-
IIECTBAX U XUMHUYECKUX PEaKIIUAX;

— OCYIIECTBJISTH CAMOKOHTPOJIb CBOeI [JesiTeJIbHOCTA Ha OCHOBE
caMOaHaJIM3a U CAaMOOIIEHKH

MPEAMETHbBIE PE3YJIbTATbI

IIpeamerHbIe Pe3yIbTATH OCBOCHUS IIPOTPAMMEI CPEIHEro 00IIero
00pasoBaHMA 10 XUMHUM Ha 06a30BOM YpPOBHE OPHUEHTHPOBAHBI HA
obeciieyeHre IIPEHMMYIIECTBEHHO 00Ieo0pa3oBaTeIbHOM u  00-
IIEeKYJIBTYPHOM MOATOTOBKM oOydarormuxcss . OHU BRIIIOYAIOT: CITeIl-
upudeckrne g ydeOHOTO mpeamera «XuUMHS» HaydHbIe IHAHUSA,
YMEHHUS W CHOCOOBI JEMCTBUM II0 OCBOGHWIO, MHTEPIIPETAIINH U IIpe-
00pa30BaHUI0 3HAHUM, BUALI JEATEJILHOCTH IO TIOJYYEHHI HOBOTO
3HAHUS W IIPUMEHEHHUI0 3HAHUM B PA3JIMYHBIX YUEOHBIX M PeaIbHBIX
SKM3HEHHBIX CUTYAIIUAX, CBA3AHHBIX ¢ XuMue# . B mporpamme mpen-
METHBIE Pe3yJIbTAThI IPEACTABJIEHEI II0 TOIaM U3yUeHUS

10 KNACC

HpeﬂMeTHBIe pe3yJIbTaThbl OCBOEHHUA Kypca «OpFaHI/I‘IeCRaﬂ XUMUTI»

OTPAKAIOT:

1) cpopmuposarrocms npedcmassieHuli: 0 XHUMHUYECKOM COCTAB-
JISIONIEe! ecTeCTBEHHO-HAYUYHOM KapTUHBI MUpPa, POJIU XUMUU B
IIO3HAHUU SBJICHUUN IIPUPOJBI, B (bOpMI/IpOBaHI/II/I MBIIIJIEHUA U
KYJIBTYPBI JIUYHOCTH, €€ (PYHKI[MOHAJILHOM IPaMOTHOCTH, HeoO-
XOOUMOM IS pelleHusa NPAKTAYECKHX 330a4 M OKOJOIMYECKH
000CHOBAHHOTO OTHOIICHWS K CBOEMY 3I0POBBI0 M IIPUPOIHOM
cpene;

XWUMWA (BA30BbIN YPOBEHD). 10-11 knaccel 15
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3)

4)

5)

6)

)

8)
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6/100eHuUe CUCTEMON XWMHWYECKUX 3SHAHUN, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TMOHATUS (XUMHYECKUH JJIEMEHT, aToM,
QJIEKTPOHHAsI 000JIOUKA aToMa, MOJIeKyJia, BaJIEHTHOCTD,
AJIEKTPOOTPHUIIATEJILHOCTb, XUMHWYECKAsI CBS3b, CTPYKTYpHAS
dopmysia (pa3BépHyTass M COKpAIEHHAS), MOJb, MOJSpHAS
Macca, MOJISIPHBIM 00bEM, YIJIEPOSHBIN CKeJIeT, (PYyHKIIMOHAIbHAS
rpymnmna, pagukal, HU30MepHsi, H30Mepbl, MOMOJIOTHMYECKUM PsiI,
TOMOJIOTH, YIJIEBOJOPOIEBI, KHCJIIOPOA- MW  Aa30TCOoepIKalllie
COeMHEHMUsI, MOHOMEp, IIOJIMMep, CTPYKTYpPHOE 3BEHO, BBICO-
KOMOJICKYJIAPHBIE COEIWHEHH);, TEOPHMH U 3aKOHBI (Teopus
cTpoeHmus oprammyeckmx BemectB A. M . BytiepoBa, 3akon
COXPAHEHMUs MACCHI BEIECTB); 3aKOHOMEPHOCTH, CUMBOJINYECKIH
SI3BIK XMMWUW; MUPOBO33pEHUYECKHE 3HAHUSA, JIeHKAINE B OCHOBE
MMOHMMAHUS MPUYNHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM,
haxTosIOrMUECKE CBEIEHN O CBOMCTBAX, COCTABE, MTOJIYyUYeHUH U
0e30ITacHOM HCIIOJIE30BAHNY BAKHEMIIINX OPraHNYeCKUX BEIIIeCTB
B OBITY M IPAKTUYECKOM JIeATEIHOCTH YeJI0BEKA;
CHOPMUPOBAHHOCID YMEHUL 8bIABIAMb XaPAKTEePHBIe IPU3HAKHI
IOHATHUH, YCTAHABJIHWBATH WX B3aWMOCBI3b, UCNOJIb308AMb
COOTBETCTBYIOIIIME ITOHATHUS IIPU OIIMCAHWN COCTABA, CTPOEHUS U
IpeBpalleHUu OpraHuvecKux coeJUHEeHUH;

CHOPMUPOBAHHOCIb  YMEHULL  UCNOJIb306GAMb  XUMUYECKYIO
CUMBOJIMKY [JISI COCTABJIEHHS MOJIEKYJISIPDHBIX M CTPYKTYPHBIX
(pas3BEPHYTOM, COKPAIIEHHON) (POPMYJI OPraHNYECKUX BEIeCTB U
VPABHEHUN XWMUYECKUX PEAKIUuH; U320MaAsaU8AMmb MOIen
MOJIEKYJI OPTaHWYECKMX BeINEeCTB M WJIIIOCTPAIIMU WX XUMHU-
YECKOT0 ¥ IMIPOCTPAHCTBEHHOTO CTPOCHMST;

chOPMUPOBAHHOCIND YMEHUL YCMAHABIUSAMD TTPUHAIIEIKHOCTD
M3YYEeHHBIX OPTAaHUYECKUX BEIEeCTB II0 UX COCTABY U CTPOEHHIO K
OIpeNeJIEHHOMY KJACCy/TpyIe COeOWHEeHuM (YyIJIeBOLOPOIEI,
KHCJIOPO- u a30TComepsKalme COeUHEHNS, BBICO-
KOMOJICKYJIAPHBIE COEIUHEHU); 0a8amb WM HA3BAHUS II0 CH-
crematnueckoit Homenrsatype (IUPAC), a Takske mpuBOOuTH
TPUBHAJIbHEIE HA3BAHUS OTHEJbHLIX OPraHMYECKUX BEIIEeCTB
(oTMIeH, TIpONMJIEH, AIeTUJIeH, OTHUJIEHTJIMKOJIb, TJIMIIePUH,
denos, dopmanbmerun, aleTaNbIeTHl, MypaBbHHAS KHCJIOTA,
YKCYCHAsl KHCJIOTA, OJIEMHOBAS KHCJIOTA, CTEAPMHOBAS KHCJIOTA,
TUII0K03a, (PPYKTO3a, KpaxMaJl, I1eJIJII0JI03a, TJIUIIAH);
chOPMUPOBAHHOCIL YMEHUSA Onpedessimdb BUIbBI XUMHYECKOMN
CBS3Y B OPTaHMYECKUX COeNUHEeHNAX (0MUHAPHBIE U KPATHBIE);
chHOPMUPOBAHHOCIND YMEHUSA NPUMEHSMb TIOJIOMKEHUSA TEeOPUH
cTpoeHusi oprammdeckux Bemecte A . M . Byrmeposa mist 00b-
SICHeHUSI 3aBHUCHUMOCTH CBOMCTB BEIIIECTB OT WX COCTABA W CTPO-
€HUST; 3aKOH COXPAHEHUST MACChI BEIIIECTB;

CPOPMUPOBAHHOCL  YMEHULl  XapaKmepu3oéamsv  COCTaB,

MpumepHas paboyas nporpamma



9)

10)

11)

12)

13)

14)

15)

cTpoeHme, (PUaNUecKre ¥ XUMHYECKHWe CBOMCTBA THIIMYHBIX
IIpeJICTABUTEJIEHM PA3JIMYHBIX KJIACCOB OPTaHWYECKUX BEIIEeCTB
(Meran, oraH, oTWJIEH, NPOIWJIEH, AalleTWJieH, OyragweH-1,3,
MeTmJIOyTaaueH-1,3, 0eH30J, METAHOJ, 9TAHOJI, STHUJIEHTJINKOJIb,
TJINIEpUH, (PEHOJ, AalleTaJbIeTHu, MypaBbHHAS MU YKCyCHAas
KHCJIOTBI, TJIIOK03a, KpaxMaJ, IIeJIJII0JI03a, AMHHOYKCYCHAS
KHCJIOTA); UJIJIIOCMPUPO8AMb TeHETUYECKYIO CBA3b MEKIY HUMU
YPABHEHUSIMH COOTBETCTBYIOIINX XHUMHYECKHX pEakKIMid C
HCIIOJIb30BAHMEM CTPYKTYPHBIX (DOPMYJI;

CcHOPMUPOBAHHOCIb  YMEHUA XAPAKMEPU308amb HUCTOYHUKHI
YIJIEBOIOPOIHOIO CHIPhs (HedTh, IPUPOIHEIN I'a3, YIoJIb), CII0COObI
WX TepepaboTKM ¥ IPaKTHYEeCKOe IIPUMEHEHHe IIPOIyKTOB
nepepaboTK;

CPOPMUPOBAHHOCTND YMEHULL NPO8oOUMb BBIUUCICHUS IO XU-
MHUYECKUM YpaBHEHUSAM (Macchl, 00bEMAa, KOJMYECTBA MCXOIHOTO
BEIeCTBA WUJIN IIPOJYKTA PEaKI[UU II0 M3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO W3 WCXOJHBIX BEIEeCTB WJIM IIPOIYKTOB
peaxium);

CHOPMUPOBAHHOCIb YMEHULl 8J1a0emb CHCTEeMON 3HAHHMN 00
OCHOBHBIX METOIAaX HAYYHOI'O IIO3HAHMUS, UCIIOJIb3YEeMbIX B XUMUU
IIPY H3yYeHUM BeEIeCTB M XUMHYECKHX SABJIeHUi (HabJomeHue,
W3MepeHne, OKCIIEPHMEHT, MOIEeJHPOBAHUE), UCNOJIb308AMb
CHUCTEMHBIE XHUMHYECKUe 3HAHWUA [JIS IIPUHSATHS peIIeHuil B
KOHKPETHBIX JKU3HEHHBIX CUTYAIIUAX, CBI3AHHBIX C BEeIeCTBAMU U
UX IIPUMEHEHUEM;

CPOPMUPOBAHHOCIND YMEHULL cO61I00amb NPABUJLA TIOJIb30BAHUSI
XUMHWYECKON IT0CYI0M U J1ab0paTOPHEIM 000pyA0BAHUEM, 4 TAKMKE
IMpaBmUyia OOpallleHWsi ¢ BelIeCTBAMH B  COOTBETCTBHUM C
WHCTPYKI[USMHA [0 BBHITOJHEHHUI0 J1a00paTOPHBIX XUMHUUYECKUX
OIIBITOB;

CHOOPMUPOBAHHOCIL  YMEHUL NJAAHUPOSAMb U B8bLNOJIHAMD
XUMUYECKUN OSKCIepUMeHT (IIpeBpallleHusl OpPraHUYeCcKHX Be-
IIeCTB IIPY HATPEBAHUM, IIOJIyUYEHHE JOTUJIeHA U H3y4YeHUEe ero
CBOMCTB, KAYECTBEHHLIE PEAKIIMH OPraHMYECKUX BeIEeCTB, JIe-
HaTyparus OeJIKOB IIPY HATPEBAHUH, [[BETHHIE PEAKITNH OEJIKOB) B
COOTBETCTBMH C ITIPABHJIAMH TEeXHUKM 0Oe30IaCHOCTH IIpU
obpallleHWy C BeIIeCTBAMH M JIabOpaTOpHBIM 00OpPYIOBAHUEM,
npeocmaesiams Pe3yJbTaThl XUMHUYECKOTO JKCIIEPHMeEHTa B
dopme 3ammcu ypaBHEHHMH COOTBETCTBYIOIIMX PEAKITUH W Hop-
MYAUPOBAMb BEIBOALI HA OCHOBE OTUX PEe3yJIbTATOB;
chOPMUPOBAHHOCID  YMEHUL KPUMUYeCKlU  QHAJIUIUDPOBAMD
XUMHUYECKYI0 HHPOPMAIINAIO, HOJIyIAeMYyI0 U3 PA3HBIX UCTOUHUKOB
(CMU, NuTepuer u ap . );

chOPMUPOBAHHOCID YMEHUL cOO2II00aMmb NPABLIIQ IKOJTIOTHIECKH
11eJ1ec000PA3HOr0 MOBEACHUA B OBITY M TPYIOBOM IeATEJIbHOCTH B

XWUMWA (BA30BbIN YPOBEHD). 10-11 knaccel 17



LIEJIX COXPAHEHHA CBOEr0 3H0POBLSI M OKPYKAIOIIEH IIPUPOSHON
Cpennl; 0CO3HAB8GMb OMACHOCTH BO3JEHMCTBUS HA  SKUBBIE
OPTAaHMU3MEL OIIPEIeIEHHBIX OPTAaHMYECKHUX BEIeCTB, IIOHMMAS
cveicn morasarens IIJK, nosachame Ha mpmmepax CImocoOBI
YMEHBIIEHUS W IPeIOTBPAIIEeHNA HMX BPEJHOI0 BO3OeHCTBUA HA
OPTAaHMU3M YEeJIOBEKa;

16) JJIA 06yqalomnx05{ C OI'paHUYEHHBIMHX BO3SMOKHOCTAMMU 310POBbA:

YMeHHne IIPHMEHATbh 3HAHUA 00 OCHOBHBIX JOCTYIIHBIX MeTOomax
IIOBHAHHA BEIIIEeCTB 1 XMMHUYECKHUX HBJIeHHfI;

17) nns ciaemblx ¥ CJIAOOBHUAAIIMX OOYJAIONIMXCSA: YMEHHE HCIIOJIb-

30BaTh pesibedpHO TOUEUHYIO crcTeMy obo3Hadenuit JI . Bpaiina
[IJIS1 3AIIUCH XUMUYECKUX (DOPMYJI

11 KJTACC

IIpenmernbie pesyabTaThl ocBoeHMA Kypca «O0Imas 1 Heoprauu-

YeCKad XMMHUAI» OTPaKaAIOT!

D

2)

3)

18

cghopmuposanHocmsy npedcmassieHull. 0 XUMHYECKOM COCTaB-
JIAONIEA eCTeCTBEHHO-HAYUYHOU KapTUHBI MHpA, POJIM XUMUU B
MMO3HAHUY SABJIEHUU IIPUPOABLI, B (POPMUPOBAHUN MBIINLJICHUS U
KYJIBTYPBI  JIMYHOCTH, €€ (OYHKIIMOHAJIBHOM TIPAMOTHOCTH,
HeOoOXOUMOM [JIs pelleHus MPAKTUYECKUX 3a7aY U OKOJIOTHU-
YecKkr OOOCHOBAHHOIO OTHOINEHHS K CBOEMY 3I0POBBI0 M IIPHU-
poIHO cpeie;

es1a0eHue CHCTEeMON XMMHYECKMX 3HAHUM, KOTOpas BKJIIOYAET:
OCHOBOTIOJIATAIONINE ITOHATHUS (XMMWUYECKHUH OJJIEMEHT, aToM,
M30TOI, S-, P-, d-3JIeKTPOHHBIE OPOUTAJIM ATOMOB, HOH, MOJIEKYJIA,
MOJIb, MOJISIPHBIN 00'BEM, BAJIEHTHOCTD, 3JIEKTPOOTPHIIATEIHHOCTS,
CTeTeHb OKUCJIEHUs, XUMUYECKasl CBSI3b (KOBaJIEHTHAS, MOHHASI,
MeTaJLINYecKasi, BOJOPOAHASN), KPUCTAJIINYECKAs PEIIETKA, TUITBI
XUMHWYECKUX PEaKITNH, PacTBOP, JJIEKTPOJIUTHI, HEJJIEKTPOJIUTHI,
AJIEKTPOIUTUYECKAS JUCCOITUATIUS, OKUCIUTETh, BOCCTAHOBUTEJID,
CKOPOCTh XUMHUYECKOHM PEeakrIiiu, XUMIUYEeCKOe PABHOBECHUE; TEOPUH
W 3aKOHBI  (TeopwsA  OJIEKTPOJUTUYECKOM  JUCCOITHAITHH,
nepuoguuecknii 3axkoH J . I . MenmgeneeBa, 3akoH COXpaHEHHS
MAacCHI BEIIIeCTB, 3aKOH COXPAHEHM U IIPEeBPAIeHNs dJHEPTUH IIPU
XAMUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUI SI3BIK
XMWY, MUPOBO33pEHUYECKMEe 3HAHUS, JIEeKAIINEe B OCHOBE
TOHUMAaHUS MIPUINHHOCTY W CUCTEMHOCTH XUMUYECKUX SABJIEHUMH,
daxroormueckue CBeIEeHUS 0 CBOMCTBAX, COCTABE, MOJYYEeHUU U
0e30aCHOM  WCIIOJIb30BAHUHM  BAKHEMINNX HEOPTaHUYECKUX
BEIIECTB B OBITY U IIPAKTHUYECKOMN IeATEeIbHOCTH YEJIOBEKA;
CHOPMUPOBAHHOCTNL YMEHUTL 8blABSALMb XaPAKTePHbIE TPUIHAKYI
MOHATHUH, YCMAHABIUBAMb WX B3AWMOCBA3b, UCNOJIb3068QMb
COOTBETCTBYIOIIIME TOHATUSA IIPU OIIMCAHUU HEOPTAHHUUYECKUX

MpumepHas paboyas nporpamma



4)

5)

6)

)

8)

9)

10)

11)

BEIIECTB U UX IIPEBPAIIlCHUII;

CHOPMUPOBAHHOCIND YMEHUL UCNOJIb308AMb XUMHUUYECKYI CHM-
BOJIMKY JIJISI COCTABJIEHUSI (POPMYJI BEIIECTB M yPABHEHWN XHMIU-
YeCKMX peakrimil; cucremarndeckyio Homenksatypy (IUPAC) m
TPUBHUAJIbHBIE HA3BAHUSA OTIEJLHBIX HEOPTaHMYECKHX BEIIECTB
(yrapHbIll ras, yIrJIEKHUCJIBIA ras3, aMMHAK, TalléHas H3BeCTb,
HeralléHas U3BecThb, HIUTheBas CoOa, IIUPUT U 1P );
CcHOPMUPOBAHHOCIND YMEHULL onpedesisimb BAJIEHTHOCTb U CTEIIeHb
OKHCJICHHUS XMMHWYECKHX 9JIEMEHTOB B COCIUHEHUAX PA3JIMIHOIO
cocraBa; BHJ XHUMHYECKOM CBA3M (KOBAJIEHTHAS, MOHHASI,
MeTaJLJInYeCcKas, BOJOPOIHAS) B COeIMHEHNAX; THUII
KPHUCTAJUIMYECKONM PEIIETKN KOHKPETHOro BelmecTBa (aTOMHAS,
MOJICKYJISIpHAsI, MOHHAS, MeTAJIJIMYecKas), XapakTep Ccpelbl B
BOJHBIX PACTBOPAX HEOPraHUMYECKUX COENUHEHUIH;
CHOPMUPOBAHHOCIND YMEHULL YCIMAHABIUSAMDb TPAHAIIEKHOCTD
HEOPraHMYEeCKHX BEIIEeCTB II0 HX COCTABY K OIPEeIeIEHHOMY
KJaccy/Tpyine coequHeHW (IIPOCThIE BeIecTBa — MEeTAJLIBL K
HEeMeTaJIbI, OKCHUObI, OCHOBAHHS, KHCJIOTE, aMQOTepHEIe
TUIPOKCUIBI, COJIM);

CcHOPMUPOBAHHOCIL YMEHUL PACKPbIEAMb CMBICJI IIEPHUOIU-
yeckoro 3akoHa JI M MeunmesneeBa M JIeMOHCTPHPOBATH €r0
CHUCTEMATH3UPYIOIILYIO, OOBACHUTEJIbHYI0 U IIPOrHOCTUYECKYIO
byHrITY;

CHOOPMUPOBAHHOCIND YMEHULl XAPAKMepu308amsp 3JIEKTPOHHOE
CTPOEHME ATOMOB XMMHUYECKHX dJIeMeHTOB 1—4 mepmomos Ile-
PUOIHUUECKON CHCTEMBI XuMuueckux aaemenTos I . I . Menne-
JleeBa, MCIOJb3ys IOHATUA «S-, P-, d-3JIEKTPOHHBIE OPOMTAJINN,
«OHEepreTHYeCcKHre YPOBHID; obvacHAMDY 3aKOHOMEPHOCTH
M3MEHEHNS CBOMCTB XMMHYECKUX 3JIEMEHTOB M MX COeOUHEHUN 110
meprogaM u rpymnnaM llepumogmdyeckoil CHCTEMBI XHUMHAYECKUX
anemenToB /I I Meuneneena;

CHOPMUPOBAHHOCIL YMEHUL XapaKkmepu3osambv (Onucbieams)
o0IIre XMMHUYECKHE CBOMCTBA HEOPraHHYECKHX BeIeCTB pas-
JIMYHBIX KJIACCOB; n00mMeepxcO0amy CyIlIeCTBOBAHNE I'€HEeTHUYECKOMN
CBSI3W MEJKIy HEeOpPTaHWYeCKMMHU BeIeCTBAMU C ITOMOIILIO
ypPaBHEHHUH COOTBETCTBYIOIINX XUMUUECKUX PEAKITHIL;
CcHOPMUPOBAHHOCIND Y MEHUS KJACCUPUUUPOBAMb XUMUYECKIe
peakIMy 10 PpPAa3JIMYHBIM IIpU3HAKaM (4UCIIy H  COCTaBY
pearupyoliux BeIecTB, TEIIOBOMY o(QpQeKTy peakrinu, u3Me-
HEHMIO CTeIleHeH OKMCJICHMS 3JIEMEHTOB, O0PATUMOCTHA PEaKIINI,
YYaCTHIO KaTaJIM3aTopa);

CPHOPMUPOBAHHOCID YMEHULL COCMABJIAMb YPABHEHUS PEaKIIUi
Pa3IMYHBIX THIIOB; IIOJIHBIE M COKPAIIEHHBIE YPABHEHUS PeaKI[Uit
MOHHOTO 00MEHA, YUUTHIBASA YCJIOBUS, IIPHU KOTOPHIX 9TH PeaKIINU
HOYT I0 KOHIIA;
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12)

13)

14)

15)

16)

17)

18)

19)

20

COOPMUPOBAHHOCIL YMEHUL NPosooums PeaKIUH, IIOATBEPIK-
Jaollie KAYeCTBEHHBLIM COCTAB PA3JIMYHBIX HEOPraHHUYECKHUX
BEIIEeCTB; PACNO3HABAMb OIBITHEIM IIyTEM WOHBI, IIPUCYTCTBY-
IOIIII€ B BOAHBIX PACTBOPAX HEOPTAHUUECKUX BEIECTB;
CPOPMUPOBAHHOCTND YMEHULL PACKPbLEAMDb CYIIHOCTH OKWCJIH-
TEJIbHO-BOCCTAHOBUTEJIbHBIX PEAKIIMNA IIOCPEICTBOM COCTABJICHUS
3JIEKTPOHHOr0 0ajlaHca 3TUX PEaKIINi;

CPOPMUPOBAHHOCND YMEHULL 00DACHAMbD 3aBUCUMOCTH CKOPOCTH
XMMAYECKOM PeaKIUu OT PAas3JIMYHBIX (PaKTOPOB;, XapakTep
CMEIeHNA XUMUYECKOr0 PABHOBECUS B 3aBUCUMOCTH OT BHEIIITHETO
Bosneticteus (mpuniun Jle Ilaresne);

CPOPMUPOBAHHOCIND YMEHUL XAPAKMEPU308amb XUMUYECKUIE
IIPOITECCHI, JIEMKAIE B OCHOBE IIPOMBINIJIEHHOTO ITOJIYyYeHUSs
CEepHOM KHCJIOTHI, aMMHAKa, a Takme CHOPMUPOBAHHOCTL IpPEI-
cTaBlieHUI 00 OOIIMX HAYYHBIX HPHUHIIMIAX M OKOJIOTHYECKHX
IIpobJIieMax XUMHUYIECKOI0 IIPOM3BOICTBA;

CPOPMUPOBAHHOCID Y MEHULL NPo8oOUMb BLIYUCICHUSI C WC-
II0JIb30BAHMEM IIOHATHS «MAacCCOBas JOJIA BEIecTBA B PACTBOPE,
00BEMHBIX OTHOLICHUH ra30B IPU XUMHYECKUX PEAKIUIX, MACCHI
BeIllecTBA WM 00BbEéMa Ta30B II0 H3BECTHOMY KOJIMYECTBY
BEIIEeCTBA, Macce WK 00bEMY OJHOTO U3 YUACTBYIOIINX B PEAKITUN
BEIIeCTB, TEILIOBOrO adpeKrTa peakInu HA OCHOBE 3aKOHOB
COXPAHEHHWsS MAaCChl BeIEeCTB, IIPEBPAINEHUsA MU COXPAaHEHHUS
SHEepPIuu;

CPHOPMUPOBAHHOCIND YMEHUL cO61I00amb NPABUA TIOJIb30BAHUSI
XUMHWYECKOM TOCYI0M U J1abopaTOPHEIM 000pyA0OBAHUEM, 4 TAKMKE
IMpaBmyia OOpAallleHWsi C BEeIIeCTBAMU B  COOTBETCTBHUU C
MHCTPYKIIUSAMA II0 BBIIOJHEHHUIO Ja00pPATOPHBIX XHMHUYECKUX
OIIBITOB;

CPOPMUPOBAHHOCIND YMEHUIL NJAHUPOSAMDb U 8bLNOJIHAMb XU-
MUYECKHN OKCIICPUMEHT (pas3yIodKeHNe IIePOKCHOa BOIOpOOa B
IIPUCYTCTBUN KaTAJH3aTOpa, OIpeelIcHhe Cpeabl pPacTBOPOB
BEIIeCTB C IIOMOIIBI0 YHHBEPCAJILHOI0 WHIWKATOPA, BJINASHUE
PA3IMYHEBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOM pPeaKIUH, pe-
AKIIMM MOHHOTO 0OMeHa, KAaYeCTBeHHBIE PEeaKIuyd Ha CyJabdar-,
KapOoHAT- M XJIOPHUI-AHWOHBI, Ha KAaTHOH aMMOHHS, peIlleHne
SKCIIEPMMEHTAJNBHEIX 3amad mo TeMmam «Meramne» u «Heme-
TaJIJIBD) B COOTBETCTBHUHU C IIPABAIAMY TeXHUKN 0€30IaCHOCTH IIPK
o0OpallleHMu ¢ BeIIecTBAMU W Jab0paTOPHBIM 000pYAOBAHUEM,
npeocmasiams  Pe3yJbTaThl XUMHUYECKOTO OKCIIEPUMEHTa B
dopMe sammcu ypaBHEHHH COOTBETCTBYIOIIMX PEAKIIHA u
opmyiuposamsb BEIBOALL HA OCHOBE 3THX PE3yJIbTATOB;
CPOPMUPOBAHHOCTNE  YMEHUL KPUMUYECKU QHAJUSUPOBAMD
XMMHUYECKYI0 MH(OPMAIINIO, HOJIYyIaeMyI0 U3 PA3HBIX MCTOUHUKOB
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(CMMH, Nurepuer u Op . );

20) cghopmuposarHoCmb YMEHUL cOOI00amb NPABUSIQ IKOJIOTHIECKH
11eJ1ec000PA3HOr0 MOBEAEHU B OBITY U TPYIOBOM JIEeATEJILHOCTH B
I[eJITX COXPAHEHUsI CBOETO 370POBbS M OKPYIKAIIINEH TPUPOITHOMN
Cpebl; 0CO3HABATD OITACHOCTh BO3AEHMCTBUS Ha sKUBBIE OPTraHU3MBL
OIIpeeIEHHBIX BeIlecTB, HoHMMAasa cMbica mokasarenas IIJIK,
nosacHamb  Ha  OpUMepax  CIOCOOBI  YMEHBIINEHUS U
IPeIOTBpPAIlleHUsT WX BPEIHOI0 BO3MEHMCTBHS HA OpPraHH3M
YeJIOBEKA;

21) [y 00yYAIOIIKUXCS C OrPAHNYEHHBIMH BO3MOYKHOCTSIMHU 310 POBBSI:
yMeHHe HPUMEHSTh 3HAHHA 00 OCHOBHBIX JOCTYIIHBIX METOHAX
TMO3HAHMS BEIEeCTB U XUMUYECKUX SIBJICHUIH;

22) [JIs CHEeINBIX U CJIA00BHOAIMMX O0YJAIOIINXCA: YMEHMe HCIIOJNh-
30BaTh pesibedHO TOYEUHYIO cucTeMy obo3Hadenwmit JI . Bpaiina

JIJI 3AIIUCH XUMUYIECKUX hOPMYJT
COAEP>XAHUE YYEBHOIO NMPEOAMETA «XUMUS»

10 KJTACC. OPIAHNYECKAA XMKA
TeopeTnyeckme 0CHOBbI OpraHNYeCcKon XMMnm

TIpenmer opraHwvYeckoill XMMHUU: €€ BO3HUKHOBEHHE, PA3BUTHE U
3HAYeHWe B IIOJIyYeHUW HOBBIX BEIECTB M MaTepuaioB . Teopwus
CTpoeHmUs opranmyeckux coequuenuii A . M . Bytsieposa, eé ocHoBHBIE
mososkeHuss . CTpyRTypHBIE (OPMYJIBI OPraHUYECKUX BEIEeCTB
Fomoustorus, naomepusi . XUMHUYECKAsA CBA3b B OPraHUYECKUX COEJIH-
HEHUAX — OJUHAPHBIE ¥ KPATHBIE CBA3U .

IlpencraBienne o kKJaacCHPUKAIIMY OPraHUYECKUX BEIECTB
Homenrmartypa opraHndecKMxX COeOUHEHMI (CHCTeMAaTHYeCKasd) U
TPUBHAJIbHBIE HA3BAHUS BAKHEHUINX IIPECTABUTEJIEH KJIACCOB Op-
TaHUYECKUX BEIeCTB

OKCIIepUMeHTAIbHbIe MEeTOAbl M3VUEHWs BEIeCTB M WX IpeBpa-
LIEHWH: 03HAKOMJIEHHE C 00pas3IlaMM OpPTaHWYECKHX BeIeCTB M Ma-
TepuajiaMU HA WX OCHOBE, MOJEJIMPOBAHNE MOJIEKYJ OPTaHNIECKUX
BeINeCTB; HAOJIIOJeHrne W OMHCAHWEe JeMOHCTPAITMOHHBIX OIBITOB II0
IIPEeBPAIeHNI0 OPTaHNYECKNUX BeIeCTB IpU HarpeBauuu (IJIaBJIeHUE,
o0yrJIuBaHUE U TOPEHUE)

Yrnesogopoasl

AJKaHBL: COCTAB U CTPOEHHNE, TOMOJIOTHYeCKui psax MeraH u sTaH —
HpOCTQﬁH.II/IG IIpeaCTaBUTEJIN AJIKAHOB! d)nanecm/le U XUMUYEeCKue
cBoiicTBa (peaKIny 3aMeIleHns] U TOPeHUs), HaX0KIeHe B IIPUPOoIe,
II0JIyY€eHUe U IIPUMEHEHIEe

AJKeHBI: cocTaB M CTpOeHHE, TOMOJIOTUYECKHH pAd OTHIIEH H
MPONMJIEH — IIPOCTEHINe IIPEeICTABUTEIN aAJIKEHOB: (PU3WUYEeCKHe U
XUMUYECKUEe CBOMCTBA (peaR]_II/II/I THUIPHUPOBaAHUA, I'aJIOTEHUPOBA- HUA,
rmapaTanum, OKHCJICHUA u II0OJIMMEePH3 aI_[I/II/I) . IIoJIyueHue nu
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IIpUMeHeHne

Anrxaguensr . Byragmen-1,3 m wmermibyraguneH-1,3: crpoeHue,
BasKHEMIINMEe XHMHYECKHe CBOMCTBA (peariys IIOJIMMEPU3AILHI)
[TosyueHnme CHHTETHYECKOTO KAyUyKa U PE3WHBI

AJnKkuHBL cocTaB W 0COOEHHOCTH CTPOEHHS, TOMOJIOTMYECKHM P
ATieTHIIEH — IIPOCTEHIIINH TPeICTaBUTE b AJTKUHOB: COCTAB, CTPOEHHE,
dusnueckre M XHMHYECKHE CBOMCTBA (peaxkIuy THUAPUPOBAHULI,
raJIOTeHUPOBAHUS, TUAPATAIIAN, TOPEHU), TTOJIyUYeHHe U MIPUMeHeHNe

Apennr Bensos: cocrae, crpoeHme, (hU3WUECKHE U XUMHYECKUE
CBOMCTBA (pEAKINY T'aJIONeHUPOBAHUS W HUTPOBAHWSA), HOJIyYEeHUE U
mpumenenue . Tosyosn: cocmas, cmpoerue, uauieckue u XumuecKue
ceoticmaea (Pearyul 2a102eHUPOBAHUS U HUMPOBAHUA) NOJLYHUeHUEe U
npumernerueS. ToxcnmuHocTs apeHoB . ['eHeTmyeckas CBA3L MERIY
YIJIEBOAOPOIAMH, IPUHAIJICKAIIIUMY K PA3JIMYHBIM KJIACCaM .

IIpupoaHble MCTOYHUKM YTJIEBOJAOPOIOB . IIpupomHbIil ras u Imo-
myTHble HedTsaHble ra3bl . Hedrs m eé mpoumcxoxkmernue . CrocoObI
mepepaboTKy He(MTH: MEePEeroHKa, KPEKUHTr (TepMHYECKHIM, KaTaJIl-
THUYECKUI), Imuposus . IIpogykrel mmepepaboTku HedTH, MX IIPUMe-
HeHWe B IIPOMBIIIJIEHHOCTH U B ObITy . KaMeHHBIHM yrosb ¥ IpOIyKTH
ero mepepaboTKu

DKCIIepUMEHTAIbHBIE METOJbl M3YYEHWs BeIeCTB W WX IpeBpa-
IIEeHWH: 03HAKOMJIEHHE ¢ 00pas3IaMu IJIaCTMACC, KAYUYKOB U PE3UHE;
routekmuu  «Hedre» wm «Vrosp»;, MomeIMpoBaHHWE  MOJIEKYJI
YIJIEBOJOPOIOB M T'aJIOT€HOIIPOU3BOIHEIX; IPOBEIeHNE MPAKTHYIECKON
paboTHL: MOJTyYeHNe dTUJIEHA W U3yUeHNe ero CBOMCTE .

Pacuémmnuvie 3a0auu

Brerumciienus 1mo ypaBHEHMIO XMMHYECKON peakmuu (Macchl, 00b-
éMa, KOJIMYEeCTBA MCXOIHOI0 BEIEeCTBA WJIM IIPOAYKTA PEAKIIHMU II0
HM3BECTHBEIM Macce, 00bEMY, KOJIMYECTBY OJHOI0 M3 MCXOMHEIX BEIIECTB
HWJIN IPOAYKTOB PEAKIIHN)

chnopo.clco,clepx(aume opraHmnyeckmne coeanHeHus

IIpenesibHBIE OMHOATOMHBIE CITMPTEI . MeTaHOJI ¥ 9TAHOJ: CTpOe-
HUe, (pusndecKkre W XUMHUYECKHe CBOMCTBA (PeakrIiiuu C aKTUBHBIMH
MeTaJlsTaMH, TaJIOTeHOBOIOPOIaMU, TopeHme), mpuMmeHeHue Bomo-
pPOIHBIE CBS3W MEKIy MoJeKyJamu cuupToB . JleficTBue meranona u
3TAaHOJIA HA OPTaHU3M YeJIOBEeKa

MuoroaToMHbIe CIUPTH JTUJIEHTJINKOJIb U TJINIIEPUH: CTPOEHUE,
dusmyueckme M XUMHWUECKUE CBOMCTBa (B3aWMOJEHCTBHE CO IIe-
JIOYHBIMH MeTaJIJTaMH, KaueCTBEHHAs pPeakKIusd Ha MHOTOATOMHBIE
criupThl) . JleficTBre Ha opraunuam dyesioBeka . [[pumenenue rauriepuaa
¥ 9TUJIEHTJIUKOJIS

DeHO: CTPOEHUE MOJIEKYJIBI, PU3NUECKHe U XUMUYECKHe CBOMCTBA
Toxcuunocts denosa [lpumenenue dperora

Asnsnerunsr v kemonbt . DopMasbIeru, aleTa bIerul: CTPOeHHE,
dusmyueckme u XUMHUYECKHE CBOMCTBA (PEAKIIMU OKUCIEHUS U
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BOCCTAHOBJIEHUS, KAUECTBEHHBIE PEaKIInN), IT0JyIYeHNe U IpUMeHeHre
Auemon: cmpoeHue, puauueckue u xumuueckue ceoticmea (pe-
AKUUU OKUCTIEHUS U 80CCIMAHOBJIEHUS), NOJIYYeHUe U npUMeHeHue.
OnHOOCHOBHEIE Ipee/IbHbIe KapOOHOBEIe KUCI0TH MypaBbuHAS U
YKCYCHAS KUCJIOTHI: CTPOeHNE, PU3NUECKHe U XUMUYECKUe

6 Kypcusom B TekcTe BhIIEJIEHBI 3JIEMEHTBI COJePIKAHUA y1eOHOT0 MaTepuasa,
KOTOpbI€ H3yYalOTCs B O3HAKOMUTEJIbHOM IUJIAHE W He BKJIIOYAIOTCA B
cocras nmpeaMmeTHbix pe3dyiabTaToB ocsoeHus OOII COO ua GazoBom ypoBHe

cBoiicTBa (cBOMCTBA, OOIIMe MJI KJAcCA KHCJIOT, PEeaKIdsa JTepH-
duranun), mosrydenne u nmpuMmeHeHne . CTeaprHOBAs W 0JIEMHOBAS
KHCJIOTHI KaK MPEeICTABUTEJIM BBHICIINX KapOOHOBBIX KHCJIOT . MbLIa
KaK COJIM BBHICIIIMX KapOOHOBBIX KHCJIOT, MX MOIOIIee JeHCTBHE .

CiiokHBIE (PUPHI KAK IIPOM3BOJHBIE KApPOOHOBBIX KHCJIOT . ['H-
nposim3 ciaokHBIX odupo Huper 'maponus skupos Ilpmmenenwme
SKHUPOB . Brosioruyueckast poJib JKHpPOB .

VriieBompl: cocraB, KjacCU(PUKAIAS yIJIEBOOOB (MOHO-, OH- U
moymmcaxapuabl) . [UIl0K03a — MIPOCTEHINMM MOHOCAXAPHUI: OCOOEH-
HOCTH CTPOEHHUS MOJIEKYJIbI, (PU3NYECKMe U XWUMHYECKME CBONCTBA
(BsammogeiicTBre ¢ rumpokcumoM mean(1l1l), oKuciIeHre aMMUAYHBIM
pactBopoM okcuaa cepedpa(l), BoccTaHOBJIEHME, OPOKEeHMe IJII0KO3EI),
HAXOMJIEHWe B IPUPOJe, IIPUMEHEHHe, OWOJIOTHYecKas poJb
@orocunTe3 . OPyKTO3a KAK M30MEP TIIIOKO3HI .

Caxapoza — npedcmasumesnv OuUcaxapuoos, 2UOPosU3, HAXOHC-
OeHue 8 npupooe U npuMeHeHue.

Kpaxman u mesronosa xax mpupogHble moauMmepsl . CTtpoenne
KpaxMaja u Ieutioao3bl DuanvecKkrne ¥ XUMHYECKHE CBONCTBA
KpaxmaJa (THOPOJIN3, KaYeCTBEeHHAS PEaKIUs C MOIOM)

OKCIIepUMeHTAIbHBIE METOMbl M3YUEHWS BeIecTB W WX IIpeBpa-
LIeHWH: TpoBeJeHne, HAOIIOJeHNe U OIMMCAHNE JIeMOHCTPAITMOHHBIX
OMBITOB: TOPEHHE CIHMPTOB, KAUYECTBEHHBIE PEAKIINH OTHOATOMHBIX
crimproB  (OKuMciieHMe oraHosia okcuaoM Mexr(11)), MHOroaTOMHBIX
crmpToB (B3aMMOOEMCTBHE TJIMIIEPHUHA C TruapokcuaoM wmemu(11)),
ampaeTUA0B (OKHUCTIeHNEe aMMHAYHBIM PAcTBOPOM oKcuma cepebpa(l) u
rugpokcumoM Menu(ll), B3aumomeNCTBHE Kpaxmaja C HOIOM);
pPOBeJIeHNe IIPAKTUYECKOM pabOTHI: CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTHI

Pacuémmuuvie 3a0auu

Berunciiennss 1m0 ypaBHEHHWIO XHMHUYECKOM peaximu (Macchl,
00bEéMAa, KOJIMYECTBA MCXOJHOTO BEIECTBA WJIM HMPOAYKTA PEAKIIHHU II0
M3BECTHBIM Macce, 00bEMY, KOJMUECTBY OJHOTO i3 MCXOIHBIX BEIIECTB
WJIH IIPOAYKTOB PEaKIIMH)
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A3oTCoaepKalumMe opraHnYeckne CoeanHeHNs

Amunvt. Memunamun v QHUIUH COCMA8, cmpoerue, puauuecKue
u xumuueckue ceolicmaea (20perue, eaaumooeiicmeue ¢ 6000l U
KUCIOMAaMmiL)

AMUHOKHMCIOTEI Kak aM@oTepHble OPraHNuYecKHe COeIMHEHMU.
Ousnveckne W XMUMHUYECKHME CBOMCTBA AMHHOKMCIOT (HA IIpuUMepe
raniuHa) Buosorndeckoe sHaueHne aMHHOKHUCIIOT Ilerrrmme:

Benrku xax mpupomHble BBICOKOMOJIEKYJISPHBIE COENUHEHUIS
[lepBruunast, BTOpUYHAS U TPETUYHAS CTPYKTYpPa 0€JIKOB . XUMUYECKHe
CcBOMCTBA OEJIKOB: THOAPOJIN3, JeHATYpallus, KavyeCTBEHHBIE PEeaKI[UH
Ha 0esIKkn

OKCIIepUMeHTAJIbHBIE METOIbl M3VUYEHUs BeIlecTB M WX IpeBpa-
LIeHW: HaOJIeHne M OIMMCAHME JeMOHCTPAIIMOHHBIX OIIBLITOB: Je-
HaTypaius 0eJIKOB IIPH HarpeBaHUH, I[BETHBIE PeaKIIUK OeJIKOB

BbICOKOMOJ'IeKy.rIﬂprIe coegnHeHns

OCHOBHBIC THOHATHUS XMMHHU BBEICOKOMOJICKYJISPHBIX COCIMHEHMIA:
MOHOMEp, IIOJIMMEpP, CTPYKTYPHOE 3BEHO, CTEIeHb II0JIMMEpPHU3AIINH,
cpemHAs MOJEKyJsapHasa wMacca (OCHOBHBIE METOOBI CHHTE3a
BBICOKOMOJICKYJIAPHBIX COCOUHEHMI -— MIOJMMEPHU3alusad M II0JIH-
KOHIEeHCAIMS

ITnacmmaccor (nonusmusien, nOJUNPONUJICH, NOJIUSUHUIXIIOPUO,
nonucmupost). Hamypanvreiii u©  cunmemuueckue  Kay4wyKu
(bymaoduerosbiil, XIOPONPEHOBbILL U  u3onperoswvill). Bonokua:
HamypaJibHble (XJI0N0K, Wwepcmy, WEK), UCKYCCMEeHHble (AuemamHoe
B0JIOKHO, BUCK03Q), CuHmMemu1eckue (Kanpor u Jia8cam,).

OKCIepUMEHTAJIbHBIE METONbl M3YUCHMS BEIeCTB WM WX IIpeBpa-
LIEHWHA: 03HAKOMJIEHHE C 00pa3liaMM IIPHUPOSHBIX M MCKYCCTBEHHBIX
BOJIOKOH, ILJTACTMACC, KAYUYKOB

Meoscnpeomemmubie c6813u

Peanmszanma MemxmpeIMeTHBIX CBA3EHM IIPU HM3yYeHHH OpraHmude-
croii xuMuM B 10 KJlacce OCyIIECTBIISETCS Yepe3 MCIOJIL30BAHNE KaK
OOIIMX €CTeCTBEHHO-HAYYHEIX IIOHATHAN, TAK W IIOHATHUHI, ABJIAIOMIUXC
CHCTEMHBIMHU JJI OTHEJILHEIX IIPEIMETOB €CTeCTBEHHOHAYYHOIO IIUKJIA

OO61me ecTeCTBEHHO-HAYYHBIE IOHATHSA: ABJIeHNE, HAYYHBIN QaKT,
TUIIOTEe3a, 3AaKOH, TeOpHs, AaHaJIW3, CHHTe3, KJIACCH(PUKALINI,
IEePUOOUYHOCTh, HAOJIIOIeHne, H3MepeHHe, OJKCIIEPHMEHT, MOIEJIH-
poBaHMe

Qusuka: MaTepus, dHEPrus, Macca, aToM, dJIEKTPOH, MOJIEKYJA,
OHEpPreTUYeCKH! YypPOBEHb, BEIECTBO, Teao, O00BEM, arperarHoe
COCTOSIHHME BeIEeCTBA, (PU3NYECKNe BEJINYMHBl W eNUHUIEI UX U3-
MepeHus

Buomorusa: kimerka, oprammam, Omocepa, oOMeH BeIIeCTB B Op-
raguaMe, oTocHHTE3, OMOJIOTMYECKH AKTHUBHEBIE BelecTBa (Oenkw,
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YTJIEBOJBI, sKUPHI, (PepPMEHTHI)

leorpadmsi: MUHEpAJIBI, TOPHBIE TOPOJIEI, ITOJI€3HbBIE UCKOITAEMEIE,
TOILJIMBO, PECYPCHI

TexHosOTMsI: THUINEBBIE IIPOAYKTH, OCHOBBEI PAIMOHAJIBLHOIO
NUTAHWSA, MOIOIIHE CPEJCTBA, JIEKAPCTBEHHbIE U KOCMETUYECKHE
IIpernaparTsl, MATePHUAJIbI U3 UCKYCCTBEHHBIX ¥ CHHTETUYECKUX BOJIOKOH
11 KN1ACC. OBLLASA N HEOPTAHUYECKASA XMNS
TeOpeTVILIeCKVIe OCHOBbI XMMU~N

Xumuueckuii anement. Atom . fdnpo artoma, m3oTomel . OJIek-
TPOHHAsI 000JIOUKA. DHEpreTUYecKre YPOBHHU, IIOAYPOBHU . ATOMHEIE
opburanm, s-, p-, d-omementer . OcobeHHOCTH pacIpeneIeHus
9JIEKTPOHOB II0 OPOMTAJIIM B aToMax JJIEMEHTOB II€PBBIX YETBIPEX
IEPHUOIO0B . DJIEKTPOHHASA KOH(PUTYPAIHSI aTOMOB .

Ilepuogmueckuit 3axon u Ilepuommueckass cucreMa XUMHUUYECKHUX
asnemenToB JI . I . Meuneneea . CBsI3b IMEPHOOUYECKOr0 3aKOHA U
Ilepuoguueckoii cucremsl xumuyeckux aaemenToB J| I MeuneseeBa ¢
COBPEMEHHOM TEOpHEeH CTPOSHHUI ATOMOB 3aKOHOMEPHOCTY M3MEHEHU I
CBOMCTB XHMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX MMM IIPOCTBIX M
CJIOKHBIX BEIECTB II0 TpyHmaM ¥ [epuomaM . JHadveHu’e
IIePUOINIECKOT0 3aKOHA B PA3BUTHY HAYKHU

CrpoeHue BelecTBa. XUMUYECKAd CBA3b . BUIBI XMUMHYECKOM
CBSI3M (KOBAJIEHTHAS HEIOJIAPHAS U MOJISPHAsS, HOHHAs, MeTaJl-
andeckass). MexaHu3Mbl 00pa30BaHNSA KOBAJIEHTHOM XUMUYECKOMN
cBs3u (OOMEHHBIN U JOHOPHO-aKIEeIITOPHEIN) Bogopoauast ¢cBA3b
BamnenTtHocts nexrpoorpuiiatesibHocTh CTerrenb okucaeHus VoHbI:
KaTHOHBI ¥ AHUOHEI .

BermectBa MOJIEKYJIAPHOTO M HEMOJIEKYIAPHOTO CTPOSHUSA 3aKOH
IIOCTOSTHCTBA COCTABA BEIECTBA . THUIIBI KPUCTAIMYECKUX PEIIETOK .
3aBHUCHMOCTE CBOMCTBA BEIECTB OT THUITA KPUCTAJIINIECKON PEITETKI

TlonsiTme o pAucmepcHBIX cucTeMax VICTHHHBIE W KOJIJIOHUTHBIE
pactBopel MaccoBast HoJIs BelllecTBA B PACTBOpPe

Knacenduranmsa Heoprammvecknx coenruenuit . HomeHrmatypa
HEOpraHWYeCKHX BelecTB [eHmeTwyecKass CBsSI3b HEOPTaHWYECKUX
BEIIECTB, MPUHAJIEKAIINX K PA3TIUUHBIM KJIACCAM

Xumudeckass peariusa Kioaccrudpuraimsa XUMHYECKUX PEAKIINN B
HEOPraHWYeCKON ¥ OpraHWYecKONd XWMHU 3aKOH COXPAHEHUS MAacCChI
BEIIeCTB; 3aKOH COXPAHEHWS W I[IPEBPAINEHUS OHEPIrHH IIpHu
XAMHAYECKUX PEeaAKIIUIX

CKOpOCTh peakIinm, eé 3aBUCUMOCTE OT PA3JIUYHBIX (PAKTOPOB
ObpaTumbie peakiuy . Xumudeckoe paBHoBecre . DakTopsl, BIIHS-
foIMe HA COCTOSHUE XuMudyeckoro pasuoBecus . [Ipuamiumn Jle la-
TeJIbe

OnekrposimTudeckass guccoruarnusa . CUIbHBIE W caa0ble 2JIeKT-
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poautel Cpema BOOHBIX PACTBOPOB BEINECTB: KHCJIAA, HEeUTpabHALI,
mesnounas . Ilonamue o 800opooHom noxasamene (pH) pacmeopa.
Peakmmu wmommoro obOmena . luodposniu3 HeOp2aHUUECKUX U
OP2AHUYECKUX 8eu,ecms.

OKUCINTEIbHO-BOCCTAHOBUTEIbHEIE peakumu . Ilonamue 06
AJIEKMPOSIU3e DPACNJAB08 U pacmeopos cosieli. Ilpumenenue asek-
mposusa

OKCIepUMEHTAJIbHBIE METOMbl M3YUYEHMWS BEIeCTB WM WX IIpeBpa-
LIeHui: geMoHcTpanmsa Tabiwui «llepumommueckas cucreMa XHUMHYE-
ckmux osemenToB I . I . MenneneeBa»; naydeHne MomOesIel KPHUCTAJI-
JIMYECKHUX PEIETOK; HAOIAeHNe W OIMMCAHNE IeMOHCTPAIIMOHHBIX U
J1a00pPATOPHBIX OIBITOB (Pas3jIosKeHne IIEPOKCHAA BOIOPOOA B IIPH-
CYyTCTBUM KATAJIM3ATOPA, OIpPEIeIeHHEe CPEIBl PACTBOPOB BEIIECTB C
IIOMOIIBI0 YHUBEPCAJIBHOT0 MHANKATOPA, PEAKIINY MOHHOrO0 00MEHA);
IIpoOBeeHNe IIPAKTUIECKONM paboThl «Biusaaue pasImyHBIX PaKTOPOB
Ha CKOPOCTb XMMUYECKOM PeaKII.

Pacuémmuuvie 3a0auu

Pacuérel 1Mo ypaBHEHHSM XHUMHUYECKHX PEAKIIMN, B TOM YMCJIE
TEePMOXUMUYECKHE PACUYEThI, PACUETHI C HCIOJB30BAHUEM TIOHATHS
«MaccoBas J0JIS BEIIeCTBA»

Pazgen 2. HeopraHunyeckast Xumms

Hewmeraser . [Tonosxenne mHemerasioB B Ilepronumyueckoit cucreme
xumudeckux oajiemenToB JI M1 MenmesieeBa u 0COOEHHOCTH CTPOEHUS
aromoB . ODuanyeckme CBOMCTBA HEMETAJLIOB . AJLIoTpomus
HeMeTaJUIOB (Ha IIpuMepe KHCJIOpoaa, cephl, docdopa u yriepoaa)

XuMUYeCcKre CBOMCTBA BAKHENIIINX HEMETAJIJIOB (I'aJIOTeHOB, CEPHI,
asora, ocdopa, yriepoma ¥ KpeMHHA) U UX COeTUHEHUHN (OKCHUIOB,
KHCJIOPOACOAEPKAIINX KHUCJIOT, BOOOPOSHBIX COEIUHEHIIT)

IIpuMmeHeHMe BasRHENIIINX HEMETAJLIIOB U UX COeIUHEHNN

Meramner Ilomosenne wmerasoB B Ilepmommdeckoit crcreme
xumudecknx osieMeHTOB JI I Menpeneera OcoO0eHHOCTH CTPOEHMUS
QJIEKTPOHHEBIX 000JI0uek aTomMoB MerasuioB QOOmme dQusndeckue
cBoictBa MeTasioB . CIIaBel METaJJIOB . OJIEKTPOXUMUYECKUMA PSIT
Hapsa:KeHUN MeTaJJI0B

XyMHUYeCKre CBOMCTBA BaKHEHMINHNX METAJJIOB (HATPHUH, KaJIui,
KaJIbIi, MArHU#, AJIIOMUHHNA, [IHHK, XPOM, SKejIe30, MeIb) W HX
COeTMHEeHUH

O6mme croco0bl moIydYeHuss MeTasioB . Memannypaus. Kopposus
memannog. Cnocobvr 3auiumot om kopposuu. [IpuMeHeHne MeTaIOB
B OBITY U TeXHUKE

OKCIIepUMEeHTAJIbHBIE METOIbI M3VYEHUsl BeIlecTB M WX IpeBpa-
IIeHWH: u3ydeHue KOoJIeKImu «MeTayibl ¥ CIIaBBD, 00pa3IoB
HEeMEeTAJLJIOB; pPellleHre JKCIePHMEHTAJbHBIX 3ajady; HaOJIogeHHe U
OmMCaHWe JeMOHCTPAIMOHHBIX H JIAa0OPATOPHBIX OIIBITOB (B3au-
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MOIEHCTBIE THAPOKCHIA AIOMUHUS C PACTBOPAMU KHMCJIOT M I JIOYUElt,
KauYeCTBEHHBIE PEaKIINU HAa KATHOHBI METAJIIOB)

Pacuémmuuvie 3a0auu

Pacuérer maccer BemrecrBa mii 00bEMA r'a3oB II0 M3BECTHOMY KO-
JIMYECTBY BEIECTBA, MAacce WM O00BEMY OHOIO M3 YUYACTBYIOIIMX B
PeaKIIMy BeIlecTB; PacuéThl Macchl (00BbEMA, KOJIMYECTBA BEIeCTBA)
IIPOIYKTOB PEAKIIMI, €CJIN OQHO 13 BEIeCTB MMeeT IPUMECH

XUMKUS N XU3Hb

Poss xumum B obeclieueHHM SKOJIOIMYECKON, 9HEPreTHYEeCKOM M
MUIIEeBOM 0e30IIaCHOCTH, PA3BUTUH MeIUIIUHEL . [loHsaTHe 0 HAyYHBIX
MeTOoJIaX MO3HAHUS BEINIECTB U XUMUYECKUX PeaKITui

IIpencraBiieHnss 00 OOIIMX HAYYHBIX IPUHIANIAX IPOMBIIIIEHHOIO
TOJIyYEHUS BAKHEUIITNX BEIIECTB .

YesroBek B MHpe BeIIECTB M MAaTEPHAaJIOB. BasKHEHIIINE CTPOU-
TeJIbHBIE MAaTePUAJIbI, KOHCTPYKITMOHHBIE MAaTEPHUAJIBI, KPACKHU, CTEKJIO,
KepaMHuKa, MaTepuaJibl s JJIEKTPOHUKHW, HaHOMATepPHUaJIHI,
OpraHMvYecKre U MUHepaJIbHEIe YI00peHusI

XuMusi ¥ 3J0POBbE YeJIOBEKA: IIPABHJIA KCIIOJIb30BAHUSA JIEKap-
CTBEHHBIX IIPEIapaToB; IPaBUja 0e30IACHOI0 HCIIOJb30BAHUS IIpe-
apaToB OBITOBOM XMMHHU B II0BCEJHEBHON KU3HU

Meosicnpeomemmubvie céa3u

Peanuzanmsa mesxkmpenmMeTHBIX CBS3ed IIPU HM3yYeHUHW OOIIEH 1
HEOpraHWYeCcKou XxuMuu B 11 KJjlacce OCYIIECTBJISIETCA Yepe3 WC-
IOJIb30BaHME KaK OOIIMX eCTeCTBEHHO-HAYUYHBIX IIOHATHH, TaK Hu
TOHSATHM, SBJISIOIIUXCSI CUCTEMHBIMHU JJISI OTHEJIbHBIX IIPeIMEeTOB
€CTEeCTBEHHO-HAYYHOTO ITUKJIA

OO01Ime ecTeCTBEHHO-HAYYHbBIE IIOHATHS: HAYYHBIN PaKT, THIIOTE34,
3aKOH, TeOpHd, AHAJIN3, CHHTE3, KJIACCU(PUKAIUSA, IePUOIUYHOCTD,
HaOJII0eH1e, SKCIIEPUMEHT, MOIeINPOBAHNe, N3MepeHne, ABJICHIe

Dusuka: mMaTepus, JHEPTHUs, Macca, aToM, JJEKTPOH, IIPOTOH,
HEUTPOH, MOH, U30TOII, paJU0aKTUBHOCTE, MOJIEKYJIa, dHePreTUYeCKu
YPOBEHBb, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSHIUE BeIEeCTBA,
dusnyuecKkre BeJIUYNHBI ¥ e IUHHUIIEI X U3MEPEHHsI, CKOPOCTh

Buosorua: kierka, opraHmam, sKocumcreMa, dmocdepa, MaKpo- U
MHKPO3JIEMEHTEI, BATAMUHBI, 0OMEH BeIlleCTB B OpraHu3Me

Teorpadmsa: muHepasbl, ropHBIe TOPOIHI, IIOJIE3HBIE MCKOIAeMbIe,
TOILJIUBO, PECYPCHI

TexHosioruss: XUMHUYECKas IIPOMBIINIJIEHHOCTh, MeTaJLIyPrusd,
TPOU3BOJACTBO CTPOUTEJBHBIX MAaTEepPUAaJIOB, CEJIbCKOX03AHNCTBEHHOE
IPOM3BOACTBO, IIHINEBAS IIPOMEIILJIEHHOCTh, (papMalleBTHIeCKas
IPOMBINIJIEHHOCTh, TIPOM3BOJACTBO  KOCMETHMYECKHUX  IIpelapaTos,
TIPOM3BOJACTBO KOHCTPYKIIMOHHBIX MAaTepUaJsiOB, 3JIEKTPOHHAS IIPO-
MBIILJIEHHOCTb, HAHOTEXHOJIOTHH .
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10 KJTACC. OPTAHUNYECKAA XUMKUA

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

[TpumepHbIE TEMEL,
PACKpPBIBAIOIINE NJaHHBIHN
pases IporpamMMel, 1
KOJIMYECTBO YaCOB, OTBO-
JuMoOe HA WX U3yYeHUe

OcHoBHOE coaepiKaHue

OcCHOBHEBIE BUOEL 1eATeIBHOCTA
00yJaIOIIIXCS

P

asges 1. TeopeTrdueckre OCHOBBI OPraHUYECKOM XUMUH (3 1)

Tema 1. IIpegmer
OpPraHUYEeCKOM XUMUH.
Teopust XUMHUUECKOTO
CTPOEHUS OPTraHUIYECKUX
coemuHeHM (3 )

I[Ipexmver oprannYeckoil XuMuu: €€ Bo3-
HUKHOBEHHE, PA3BUTHE U 3HAYEHUE B
IOJIyYeHUU HOBBIX BEIIECTE U MAaTEPUAaJIOB.
Teopusi cTpoeHUsT OPraHNYeCKUX COeUHEHUI
IA. M. BytnepoBa, €€ OCHOBHBIE ITOJIOKEHHU .
CrpykTypHBIE (JOPMYJIBI OPraHUIECKUX
Bemects. 'omosiorus, naomepusa. Xummudeckas
CBSI3h B OPraHUYECKUX COEJUHEHUAX: KPaTHbIE
CBsSI3U, Q- U SI-CBA3MU.

IIpencraBienue o kiaccuduramuu op-
ranuvyeckux sBemects. Homenkiarypa
OpraHuvYecKux coeguHeHuil (cucrema-
Tm{ecuaa) " TPUBUAJIbHBIE HA3BAHUA
BasKHEUIINX ITPEeICTABUTEJIEH KJIACCOB
OpraHUYeCKUX BEIIECTB.

m PackpriBaTh cMBICT H3yYaeMbIX HOHATANR
(BBIABIATH UX XapaKTE€PHbIE IPU3HAKH),
YCTAaHABIMBATH UX B3ANMOCBA3b.

m [IpuMeHsSTh MOJIOKEeHUsI TEOPUH CTPOEHUS
OPraHuYEeCKUX COEqUHEHUN
A. M. BytiiepoBa miis 00bACHEeHUA
3aBHCHMOCTH CBOMCTE BEINECTB OT UX
cocTaBa U CTPOEHUS.

m cronp30BaTh XUMUYECKYIO CUMBOJIMKY JIJISI
COCTABJIEHUS] MOJIEKYJIAPHBIX U
CTPYKTYPHBIX (Pa3BEéPHYTOI, COKpAIIEH-
HOI) GOPMYJI OPraHUIECKUX BEIIECTB.

m Onpenesars BUABI XUMAIECKOU CBA3U
(oguHapHBIE, KPATHBIE) B OPTAHUYIECKUX
COeJUHEeHUuAX.

Bceero 70 1, u3 Hux 6 ¥ —

pe3epBHOE BpeMs
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JlemoncTparuu

— O3HaAKOMJIEHUE C 00pa3uamMu OPraHuIeCcKux
BeIeCcTB U MaTepuajiaMy Ha UX OCHOBE;

— OIIBITHI I10 IIPEBPAINEHHUI0O OPraHUIEeCKHUX
BelIeCTB IPU HArpeBaHuu (IJIaBjIeHue,
00yriMBaHue U ropeHue).

JlabopaTopHBIHA OIIBIT

— MOOEeJIHPOBAHUE MOJIEKYJI OPraHUIECKHUX

BelecTs

OINBITHI;
11aGopaTOPHBIE OMBITHI

m PackpriBaTs posib OpraHn4ecKoOi XUMUY B

“KU3HU 4YeJIOBeKa, NJINTIOCTPUPOBATEL CBA3b C
OPYTruMH HAyKaMU.
abuIoaaTh U ONUCHIBATH JEMOHCTPAIMOHHBIE
IPOBOOUTH u OIUCHIBATH|

Paspen 2. Vriesomopomsr (12

)

Tema 2. IIpenennubre
YIUIEBOAOPOSEI — AJIKAHEBL
(2 1)

IAJIKaHBI: COCTAB U CTPOEHUE, FTOMOJIOrHYECKUL|
psaa. Meram wu  aJram npocreunmne
npencraBuTeN M aJKaHOB: (QU3WYECKHE U
XUMUYECKHUEe CBOMCTBA (peakuuu saMeneHus u
ropeHus), HAXOKIEHWE B IPUPOJIE, MOJIyIeHHE
1 mpuMeHeHue

m PackpriBaTh CMBICT N3y9YaeMbIX NOHATHNA
(BBIABISTH UX XapaKTEePHbIE IPU3HAKH),
YCTaHaBIMBATH UX B3ANMOCBSI3b,
HCII0JIE30BAaTh COOTBETCTBYIOIIME ITOHSITHS
IpY OIIMCAHUU COCTaBa, CTPOEHUS U
IpeBpameHuil OPraHUIEeCKUX COeJUHEHUH.

m VMcnio1b30BATh XUMUIECKYIO CHMBOJIUKY 15
COCTABJIEHUSA MOJIEKYJIAPHBIX 1
CTPYKTYPHBIX (Pa3dBEéPHYTOI, COKpAILIEH-
HOI) OpMyYJI OPraHUIECKUX BEIIEeCTB.

m YcTaHaBIMBATH IPUHANIEKHOCTD BELIECTB K
oIIpeneIEHHOMY KJIACCY YIJTIEBOJZOPOIOB II0
COCTaBYy U CTPOEHUIO, HA3BIBATH UX II0
CHCTEMaTHIECKOM HOMEHKJIATYPE;
HIPHUBOAUTH TPUBHUAIBHEIE




U>
ro
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ITpumepHbIe TEMBI,
PacKpBIBAOIIIE TAHHBIA
passes mporpaMMel, 1
KOJIMYECTBO YACOB, OTBO-
JIMO€e HA WX U3ydeHue

OcHOBHOE cozepsKRaHue

OcHOBHEBIE BUAHBI JeATEJILHOCTH
00yYaOIIIXCs

Tema 3. Hempemennubie
YIJIEBOMOPOALL:  AJIKEHBI,

QTR eHb], aJIKIHEI
(6 1)

IAlTKEHBL: COCTAB U CTPOEHUE, FTOMOJIOTUI€CKUI
psa. ITUIEH U OIPOMUIEH — IIPOCTEHIe
HpeICTABUTEN AJIKEHOB: (DU3nvYeCcKue u
XUMHYECKHe CBOMCTBA (pearuun
rUIPUPOBAHNA, TAJIOTEeHUPOBAHNA,
ruapaTanun, OKUCJIEHUS U II0JINMEepPU3anum),
moJiydeHue U IPpUMEHeHHne.

|Ankanuensl. Byraguen-1,3 u meTunoy-
Taguen-1,3: cTpoenue, BaskHeHIIE
XUMHUYIECKHE CBOUCTBA (peaKiusa moJImMe-
pusanun). [loslydeHrne CHHTETUIECKOTO
KaydyKa U Pe3VHBbI.

IAJIKUHBI: COCTAB 1 0COOEHHOCTH CTPOEHUs,
TOMOJIOTHYECKUI Psif. AneTuieH —
IPOCTEeUINI IPeSCTABUTEIb AJIKHMHOB: COCTAB,
cTpoeHue, pu3nIecKIe 1 XUMUIECKIEe
ceolicTBa(peaknuu rupPUPOBaAHMUA,
raJIoreHupPOBaHUsd, TUAPATALMI, TOPEHUA),
MMOJIy4Y€HHE U IIPUMEHEHUue

Ha3BaHM OTHAEJIBHBIX IIPEICTABUTEIEN
YIJIEBOAOPOLOB.

m OnpenensTe BUABI XUMHYECKOM CBSI3U B
MOJIEKYJIAX yIJIEBOOOPONOB; XapaKTe-
PHU30BaTh 3aBUCHUMOCTDH PEAKIIMOHHOM
CIIOCOOHOCTH YIJIEBOJOPOAOE OT KPATHOCTU
KOBAJIEHTHOU CBA3U.

m XapakTepu3oBaTh COCTaB, CTPOEHHUE,
npuMeHeHue, Gpu3nvuecKkue U XUMUIECKue
CBOMCTBA, BasKHEHIINE CIIOCOOHI MOJIyIeHUsA
TUIMUYHBIX PEICTABUTENIEN PA3INIHBIX
KJIACCOB YIJIEBOJAOPOAOB (MeTaHa, dTaHa,
JTUJIeHa, alleTWieHa, oyragueuna-1,3,
OeHnso.1a).

m BuisB/IsATE reHeTUY€eCKYI0 CBSI3b MEKIY
YIJIEBOAOPONAMH U IIOJATBEPKIATH €€
HaJIM4Yve YPpaBHEHUAMU COOTBETCTBYIOIIUX
XUMHYECKHUX PEaKIUi C MCIOJIb30BAHUEM
CTPYKTYPHBIX hopmy.I.

m XapakTepu30BaTh HCTOYHUKHU YIJIE€BO-
JOPOTHOTO ChIPhA (HedTh, IPUPOAHBIH ras,
YroJjib), CHOCOOBI X MepepadboTKU U
IIpaKTUYeCKOe NMPUMEHEHNE OJIydaeMbIX
IIPOAYKTOB.
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Tema 4. Apomaruueckue Apensi. Bensos: cocras, ctrpoenue,

yrieeogoponsi (2 4)

Tema 5. [Ipupogrsie
HCTOYHUKU
YIJIEBOAOPOIOB U UX
nepepaborka (2 1)

du3ngeckue U XUMUIECKHE CBOHCTBA
(peakuuu raJJOreHUPOBAHUS U HUTPOBA-
HU), HOJIy9I€eHUEe U IIPUMEHEeHUe. TOleOJZ.'
cocmas, cmpoenue, puuiecKue u
xXumuueckue ceolicmaea (DeaKuuu 2as02e-
HUPOBAHUA U HUMPOBAHUSA), NOJLYHEeHUe U
npumernerue. Tokcu4HOCTH apeHOB.
T'enernveckas CBs3b yriieBOJOpPOaOB, IPU-
Ha/JUIeKaluX K Pa3JINIHbIM KJIaccaM

IIpupoaubie UCTOYHUKH YyIIIEBOLOPOIOB.
IIpuponusiil ra3 u nomyrHeie HeTAHBIE
ra3sl. Hedrp u €€ npoucxos:xaenue. Crioco6st
nepepaboTky He(pTH: IEePEroHKa, KPEKHUHT
(TepMuYecKuil, KaTaJUTUIECKUIT), TUPOIU3.
IIpoxyxTel mepepadboTku HedTH, UX
IpPUMEHEHNEe B IPOMBILLJIEHHOCTU U B OBITY.
KameHHBII1 yroyib 1 IPOAYKTHI €r0
nepepaboTKu

JlemoucTpaus
— xosuteknuu «Hedre» u «Yroap».
JlabopaTopHbIe OIBITEI
— O3HAaAKOMJIeHHue C 06pa3uaMn ImiacrMmace,
KAY4yKOB U PE€3UHBI;
— MOJeJIMPOBAaHHUE MOJIEKYJI YIJIEBOJOPO-
0B U TAJIOT€HOIIPOU3BOJHBIX.

m lcnosnp3oBaTs €CTECTBEHHO-HAYYHbBIE
MEeTOIbI MO3HAHUS — IIPOBENEHUE,
Ha0JII0JeHIE U ONUCAHNE XUMUIECKOTO
aKcmepumMmeHTa (J1a0OpaTOPHBIE U IIPAK-
THYecKue padoThl).

m CiemoBarh mpaBuiiam 0€30macHON paboOThI
B J1a00OpaTOpUU NIPU UCHOJIb30OBAHUN
XUMUIECKOU IIOCYAbI 1 000PYIOBAHUS, a
TaKKe MPaBuIaM O0paIeHus ¢ Be-
ImecrBaMu B COOTBETCTBHUHU C UHCTPYK-
IINSAMM I10 BBIIIOJTHEHHUIO naﬁopaTopHmX
OIIBITOB U MPAKTHUYIECKUX pa60T 1o
IOJIyYE€HUIO ¥ N3YYE€HUI0 OPraHUIEeCKUX
BELIECTB.

m [IpencraBnsTh 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 rPpyIIIOBO y4eOHOM qedaTelib-
HOCTHU
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IIpodoniceriue

IIpumepHsbie TEMBI,
packpsIBalOIe
JaHHBIM pa3aen

IporpaMmsl, 1

KOJIMYE€CTBO YaCOB,

| OTBOIMMOE HA UX

OcHoBHOE coqep:kanue

OcHOBHBIE BUOBI JeATEJIbHOCTU
o0y4amImuxcsa

IIpakTuyeckasa padora

Ne 1. Ilonyuenune sTmniieHa U H3ydYeHHEe ero
CBOMCTB.

Berauciaeuns
— II0 YPABHEHHUI0 XMMUYIECKON PeaKIINmI
(Maccel, 00bEMAa, KOJIMYECTBA UCXOIHOT0
BeIlecTBA WJIN IPOAYKTA PEAKIIMHU II0
M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OITHOI'0 M3 MCXOQHBIX BEIEeCTB MJIK IIPO-
IYKTOB peaKIII)

Paanen

3. Kucioponacoaep:kamue opraanueckue coequnennsa (12 g)

Tema 6. CriupThl.
Denour (3 1)

IIpenenpHble 0HOATOMHBIE CTTUPTHL. Me-
TAHOJI ¥ 9TAHOJI: CTPOEHUE, (PU3UIeCKHe 1
XUMUYECKHe CBOMCTBA (PeaKIlnu ¢ aK-
TUBHBIMU MEeTaJIJIaMH,
raJIOTeHOBOI0POa- MU, TOPEHE),
mpuMmeHeHue. BogopomHast ¢BA3b.
JleficTBHe MeTaHOJIA U 9TAHOJIA HA
OpPraHU3M YeJIOBEKA.

MHOTrOaTOMHBIE CITUPTHI. I TUIICHTJIMKOJIb
U TJIUIIEPUH: CTPOeHUe, (pU3ndecKue u
XUMUYECKHe CBOMCTBA (B3anMO/IeicTBIIE
CO TIIEJTOYHBIMY MeTaJlJIaMH1, Ka4eCTBEH-

Had PeaKITnd Ha MHOTOATOMHBIE CHI/IDTBI)

m PackpeiBaTh CMBICII M3y4aeMBbIX I10-
HATHUH (BBIABJISATH UX XapaKTepPHbIE
PU3HAKH), YCTAHABINBATD UX
B3aMMOCBS3b, NCIIOJIH30BATh
COOTBETCTBYIOIIIHE TIOHITUSA TIPHU
OIIMCAHUY COCTaBa, CTPOEHUS 1
IpeBpaIIeHTH OPTaHNIECKUX
COeTUHEHUM.

m Mciosb30BaTh XUMUYECKYI0 CUMBOJIAKY
JIJISI COCTABJIEHUS MOJIEKYJIIPHBIX
U CTPYKTYPHBIX (Pa3BEPHYTOH, CO-
KpAaIéHHo) (POpMyJI OpraHUIECKUX
BeIIIeCTB
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Tema 7. Anpaerunssl.
KapGonosnie
KucsaoTel. ClrosHbIC

adupst (7 a1)

JleticTBue Ha opraHmM3M YeJsiOBeKa.
IIpumenenue rautiepuHa u
TUJIEHTJINKOJISA.

®enosr. CTpoeHnre MOJIEKYJIHL,
(usmyeckre u xXUMUYECKHE CBOMCTBA
denosa. TokcuunocTs deHoOMNA.
IIpumenenue derosa

Asnpaerunsl u kemorbt. DopMasibaerus,
aleTaJIbIeTH I CTPOeHNE, (PU3NIecKue U
XUMHUYECKUEe CBOMCTBA (peaKIinu
OKHCJIEHUS U BOCCTAHOBJICHUSI,
Ka4yeCTBEHHBIE PEaKIINH), IOJIyIeHNe U
[IpUMeHeHue.

Auemon: cmpoerue, gousuueckue u
xumuuecKkue ceoticmaa (pearKuuu
OKUCJICHUSA U 80CCMAHOBJICHUS,),
noJsiyuerue u npuMeHenle.

YceraHaBIMBATE IPUHAIIEKHOCTD
BEIIeCTB K OIPeJIeJIEHHOMY KJaccy 1o
COCTaBy W CTPOEHUIO, HA3hIBATh UX II0
cuCcTEMAaTUYECKOM HOMEHKJIAType;
HPUBOIUTH TPUBUAJIbHEIE HA3BAHUSI
OTJIEeJTbHBIX TIPeCTaBUTEIEH
KHCJIOPOJCOAePIKAIINX COeTUHEeHU.

m XapaKTepu30BaTh COCTAB, CTPOEHUE,
mpuMeHeHre, PU3NJYeCKre U XUMIJe-
CKHe CBOMCTBA, BAKHEHIIINE CIIOCOOBI
TOJTYYEeHUS TUITTIHBIX
IpescTaBUTEIEH PA3JTMUHBIX KJIACCOB
KHCJIOPOJCOMIEPIKATIIX COeTUHEHNHA
(MeTaHoJIa, 3TAHOJIA, TINLEPHHA,
denona, popmanbpgermnaa,
aneTaJbIeruaa, YKCyCHOM KHCJIOTHI,
TJIIOKO3BI, KpaxmaJia, IeJIJII0JIO3bI);
BBISBJIATH TE€HETHYECKYIO CBA3b MEJK-
Iy HUMU U TIOJITBEPIKIATDH €€ HAaJTUUre
YPaABHEHUSIMHU COOTBETCTBYIOIINX XHU-
MHUYECKUX PeaKIiui ¢
WICTIOJTB30BAHUEM CTPYKTYPHBIX
dopmyt.

m O1IMCBEIBATh COCTAB, XUMUYIECKOE CTPO-
eHUe U IIpUMeHeHUe KUPOB, XapaKTe-
pPH30BaTh UX 3HAUEHUE JIJIS
SKU3HENeATEJIbHOCTH OPTaHU3MOB.

m Oco3HaBaTh OITACHOCTH BO3/IEHCTBUSA
Ha 'KUBBIE OPTAHU3MBI OIIPeIeJIEHHBIX
OpPTraHWYECKUX BEIECTB U IOSICHATh
HA IpUMepax CII0CO0bI YMEHBIIIEeHU 1
IpeIOTBPAIIeHUS UX BPETHOTO
BO3/IeHICTBUS HA OPTAHU3M YeJIOBEKA.



o>

IIpodonxceHnue
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IIpumepHsbie TEMBI,
packpsIBalOIe
JaHHBIN pa3aen

IporpaMmsl, 1

KOJINYECTBO YaCOB,

| OTBOIMMOE HA UX

OcHoBHOE coqiep:kaHue

OcHOBHBIE BUOBI JeATEJIbHOCTU
o0y4amImuxcsa

OHOOCHOBHEBIE IIpeesIbHEIe KapOOHOBBIE
KucsioTel. MypaBbuHasa u yKcycHas
KHCJIOTHL: CTPOCHHUEe, (pU3NUYeCKue 1
XUMHUYecKHe cBoicTBa (cBoiicTBa, o0IIme
71 KJIacca KHCJIOT, PeaKIINs dTepuprKa-
1K), IIOJIyYeHNe U IIpUMeHeHHne.,
CreapuHOBasA 1 0JICMHOBAS KHCJIOTEHL KAK
[IpeICTABUTEIN BBICIINX KAPOOHOBBIX
KucJIoT. MBLiIa KaK COJIM BBICIIIUX
KapOOHOBEIX KHCJIOT, UX MOIOIIIEe
melicTBHE.

CrosxHbIe 9(pMphl KaK IIPOU3BOIHBIE
KapOOHOBBIX KHMCJIOT. ['MIPOJINS CIIOMHBIX
odupos. Kupwr. 'ugponns Kupos.
[Ipumenenne xupos. Buomormueckas
POJIb JKUPOB

Tema 8. Yriiesonasr (2 1)

Y TJIeBOIBI: COCTAB, KJIACCUDUKATIHA
yrJ1eBoJA0B (MOHO-, J¥- U TIOJITUCAXAPHUIEL).
["iox03a — mIpocTeduit MOHOCAXAPU/T:
0COOEHHOCTH CTPOEHUS MOJIEKYJIBI, PU3HU-
UecKre U XUMHUYeCKHe CBOMCTBa (B3auMO-
imeiicteue ¢ rumporcumom meau(Il), oxuc-
JIeHIe aMMUAYHBIM PacTBOPOM OKCHIA

cepebpa(l), BoccTaHOBJIEHIE, OPOKEHNE

m Vc1101630BaTh €CTECTBEHHO-HAYIHEIE
MEeTOJIbI ITO3HAHUS — IIPOBEIeHNUE,
HaOJII0IeHNe U OIMCAaHNe XUMUYIECKOTO
sKcrepuMeHTa (JIabopaTOPHLIE U IIPAK-
THYecKre paboThI).

m CyreoBaTh IIpaBmUiIaM 0e30I1acHOMI pabo-
TBI B JIAOOPATOPUH IIPH HCIIOJIE30BAHUN
XUMHAYECKOM ITOCYIbI ¥ 000PYIOBAHMUS,
a TaksKe IIPaBUJIaM OOpPAIeHUs C
BEIIECTBAMHU B COOTBETCTBHUU C
HHCTPYKIMAMY BBIIOIHEHIS
J12060PATOPHBIX OIIBITOB U
HPAKTUYECKUX PadOT II0 IIOJIYIYSHHIO 1
H3YyUYEHHUI0 OPTaHNYECKUX BEIEeCTB

m [IpencraBisars pe3yIbTaTsl
OKCIEepHMeHTa B (popMe 3aIlucu
YPABHEHUN COOTBETCTBYIOIIUX PeaKITHit
¥ JIeJIaTh BBIBOJBI HA UX OCHOBE.

m [IpoBoaKTE BEIUMCIEHHUS 110 YPABHEHUIO
XUMHUYECKON peaKIun.

m CaMoCTOATEILHO ILIAHUPOBATD U
OCYIIECTBJIATEH CBOIO II03HABATEIbHYIO
IeATeJIbHOCTD; IPUHUMATL AKTUBHOE
yJacTre B TPYIIIIOBOHN yueOHo#i
JIeATeJIbHOCTH
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TJIIOKO3EI), HAXOMKIeHNe B IIPUPOJIE, OxoHuaHue

IIpUMeHeHne, OMOJIOTUTIECKAs POJIb.
®orocunuTes. ODpyKTO3a KAK U30MeEP
rioko3sl. Caxapoza —
npedcmasumesib OUCAxapuoos,
2UOPOIU3, HAX0XHCOCHUE 8 NPUPOOe U
npumeHenue.
Kpaxmau u mestoio3a kak mpupos-
Hble nouMepsl. CTpoeHne Kpaxmaja 1
1eJ0J1036l. Ousnueckue u
XAMHUYECKHEe CBOMCTBA KpaxmaJia
(ruapoJIN3, KaueCTBeHHAS PEaKIIHs C
HOJIOM)

JlaGopaTOopHEBIE OIBITHI
— TOpeHue CIIUPTOB;
— okucJieHne araHosia oxcugom meau(Il);
— B3
anuMOJIeHCTBIE TJINIIEPUHA C THAPOK-
cumom meau(Il);
— OK
WCJIEHHNE AJTbJAETUI0B AMMHUATHBIM
pactBopoM okcuaa cepedpa(l) u
ruaporcugom meau(ll);
— B3aMMOJIeICTBIE KPaxMaJia ¢ MOIOM.

IIpakTnuecras padora
No 2. CsoricTBa pacTBOpa YKCYCHOI
KHCJIOTHL.

Breruucineunusa

— 1o
YPABHEHUIO XUMUYECKON PeaKIInun
(Maccel, 00BbEMA, KOJIMYECTBA UCXOIHO-
I'0 BEIlleCTBA WJIK IIPOAYKTA PEAKIIMH II0



HM3BECTHBIM Macce, 00bEMY, KOJTUUECTBY
OJTHOTO M3 UCXOJIHBIX BeIeCTB UJIU IIPO-
IYKTOB PEAKITHH)



U>
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OxoHuaHue

IIpumepHsbIe TEMBI,
packpsIBalOIe
JaHHBIN pa3aen

OporpaMMsl, U

KOJINYECTBO YaCOB,

| OTBOIMMOE HA UX

OcHoBHOE comep:kaHue

OcHOBHBIE BUOBI JeATeJIbHOCTU
o0y4amImuxca

Pasgen 4. AsoTcomepsraimye OprauHniecKn

e coenquHenus (3 )

Tema 9. AMunHBI. AMB-
HOKHCJIOTHL. Beaxknu (3

1)

Amunst. Memunamun u QHUUK: COCMASB,
cmpoerue, puauueckue u XuMuuecKue
ceolicmea (2operue, szaumooeticmaue ¢
80001l U KUCTIOMAMU).

IAMMHOKUCJIOTEI KaK aM()OTepHBIe 0pra-
HuJeckne coequHennsa. Ousnyeckue u
XUMHYECKHE CBOMCTBA aMUHOKHUCIIOT (Ha
mpuMepe TnuitnHa). brosorudyeckoe 3ua-
UeHre aMUHOKUCIIOT. [lenTumb.

Benkn kak mpupoaHbIe BEICOKOMOJICKY -
sapHbIe coegnHenud. [lepsuunas, BTO-
PUYHAS U TPETUYHAS CTPYKTYPa OEIIKOB.
XuMuUecKue CBOMCTBA OEJIKOB: THIPOJINS,
meHaTypalna, KauecTBeHHBIE PeaKIuy Ha
0eIKH.

Jemouncrpamun
— ImeHaTypalus 0eJIKOB IIPU HAarPEeBaHUMH,;
— IIBETHEIE peaKIIny OEJIKOB.

m PackprIBaTh cMBICII M3y4aeMBbIX T10-
HATUH (BBIABJIATEH UX XapaKTePHBIE
MIPU3HAKN), YCTAHABJIUBATH UX
B3aUMOCBSA3b, UCII0JIb30BATH
COOTBETCTBYIOIIINE IOHATUSA IIPU
OIIMCAHUM COCTaBa, CTPOEHUA 1
IIpeBpaIleHul OpraHmIYeCKuX
COeIMHEeHUN.

m Mlciosb30BaTh XUMUYECKYI0 CUMBOJIUKY
JIJISI COCTABJIEHUS MOJIEKYJIAPHBIX U
CTPYKTYPHBIX (PA3BEPHYTOIL,
COKpAIIEHHOM) POPMYJI OPTaHUYECKUX
BEIIECTB.

m O1pe1esIATh TPUHAIJIEIKHOCTD BEIIIECTB
K OIIpeJIeJIEHHOMY KJIACCY IO COCTaBY U
CTPOEHUIO, HA3BIBATh UX II0
cucTeMaTHUUeCcKO HOMEeHKJIaType;
OPUBOIUTH TPUBUAJIBbHEIE HA3BAHUS
OTJIEJIBbHBIX IIpeJIcTaBUTEJIEH.

m XapaxkTepu30BaTh COCTAB, CTPOEHUE,
mpuMeHeHre, QU3nIeCcKue U XUMHJe-
CKHe CBOUCTBA, BAsKHEUIIINEe CIIOCOOBI
TOJIYYeHUS TUITUYHBIX
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m [losicHATh HA TpuMepax 3aHayeHHe OeJ-
KOB JIJISI OPraHU3Ma YesioBeKa.

m cronb30BaTh ecTecTBeHHO-HAYYHEBIE
METO/IBI II03HAHUA — HAOGI0AaTh U
OIIUCHIBATDH IEMOHCTPAIIUOHHBIN IKCIIe-
PUMEHT.

m CaMOoCTOATE IBHO IJIAHUPOBATE U OCY-
IIIECTBJIATH CBOIO ITO3HABATEJILHYIO Ied-
TEJILHOCTD; IPUHUMATD aKTUBHOE
yJacTye B IPYIIIOBOM yUueOHOM

Pasnen. 5. BeicokomoJsiekyasipabie coequHeHus (2 1)

Tema 10. IlmacTmaccsl.
Kayuyku. Boaoxua (2

1)

OCHOBHBIE ITOHSATHA XUMUH BHICOKOMO-
JTeKYJIAPHBIX COeTMHEHU: MOHOMED,
IOoJTMMeED, CTPYKTYPHOE 3BEHO, CTeIIeHb
TOJTMMEPU3ATTNH, CPEeTHISA MOJIEKYJIApHAS
macca. OCHOBHEIE METOIBI CHHTE3a BBICO-
KOMOJIEKYJITPHBIX COeTTHEHUN — IT0JTH-
MepHU3aITud U TOJTMKOHIeHC ATV,

I[Lnacmmaccot (nonusmusier, NOJAUNPONLL -
V1eH, NOJIUBUHUJIXTIOPUOD, NOJIUCMUPDOJL).
Hamypanvrbiii U cunmemuueckue Kay-
yyKku (6ymaouerosoiii, XJ0PONPeHo8bLl U
usonperosnili). Bonokna: namypanvhovie
(XJIONOK, Wepcmbp, WETIK), UCKYCCIMBEHHbLE
(auemamHmoe 80JI0KHO, 8UCKO3Q,),
cunmemuueckue (KQnNPoOH U JIABCAH,).

Jemoucrpanusa

— O3HaKOMJIEHHE ¢ 00pas3IiaMu IPUPO/I-
HBIX U MCKYCCTBEHHBIX BOJIOKOH, IIJIACT-
Macc, KayIyKOB

m Biiagers nayuaeMbpIMH XUMHUYECKUMU
HOHSATHUSIMHU: PACKPBIBATH CMBICJT
M3y4aeMbIX HOHSITUHA U IPUMEHSTH 9TH
IOHSTHS IIPU OINHCAHNUN COCTaBa U
CTPOEHUS BBICOKOMOJIEKYJISTPHBIX
OpTraHWYECKUX BEIECTB, JIJIS
00BSCHEHNS OTIEJIbHBIX (PaKTOB U
ABJICHUM.

m Vcrio1530BaTh XUMUYIECKYI0 CHMBOJIUKY
JJIST COCTABJIEHUS CTPYKTYPHBIX
dopMyJI BElecTs U ypaBHEHUHA
Pearmuii moJImMepu3any u
TIOJITMKOHJeHCAIINT
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IIpumepHsbie TEMBI,
packpsIBaloOIe
JaHHBIN pa3aen

IporpaMmsl, 1

KOJIMIE€CTBO YaCOB,

OTBOIMMOE HA UX

OcHoBHOE comep:KaHue

OcHoBHBIE BUBI JeATeJIbHOCTHA
00yJaomuxcsa

Pasnen 1. Teopernueckne ocuoBel xumuu (12 9)

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

Xumuueckuii osiemeHT. Atom. Aapo atoma,
M30TOIILI. DJIEKTPOHHAS 000JI0YKA.
JHepreTUYecKre YPOBHHU, IOy POBHI.
IATOMHBIE OPOUTAIIH, S, p, d-9JI€MEHTHI.
OcobeHHOCTH pacipeesIeHus 3JIeKTPOHOB
110 OPOUTAJIAM B aTOMAX 3JI€MEHTOB
[IEPBBIX YETHIPEX IIEPUOIOB. DJIEKTPOHHAS
KOH(pUTYPAIIHs aTOMOB.

[Tepuoguueckuit 3axon u [lepuoguyueckas
cricTeMa XUMHYecKux ayemenTos . U.
MemuneneeBa. CBA3b mePUOIHUIECKOTO
3axoHa u Ilepmomuueckoil crucTeMbl
xuMuyeckux asiemenTos J[. 1. Mennese-
eBa C COBpeMeHHOM Teopuel CTpoeHUsA
aTOMOB. 3aKOHOMEPHOCTH N3MEHEHUS
CBOMCTB XMHYECKUX dJIEMEHTOB U
00pa3yeMBbIX MMH IIPOCTEHIX U CJIOMKHBIX
BEIIECTB [0 TPYIIIaM U IePHOJaAM.

m PackprIBaTh CMBICI M3yYaeMBbIX II0-
HSTHHA (BBISABJIATHL UX XapaKTePHBIE
IPU3HAKHN), YCTAHABJINBATL UX B3aMU-
MOCBSI3b.

m PackprIBaTh CMBICIT IIEPHOTHUIECKOTO
saxoua . 1. MenneneeBa u gemMoH-
CTPHPOBATDH €0 CUCTEMATU3UPYIOIILYIO,
00BACHUTEILHYIO U IIPOrHOCTUYECKYIO
dyHKITHIH.

m XapaKkTepu30BaTh 3JIEKTPOHHOE CTPO-
€HMe aTOMOB XMMHUYECKHUX 3JI€MEHTOB
1—4 11epuoJI0B, UCTOJIB3Y S IIOHATUS .,
p- d-3JIEKTPOHHEBIE OPOUTAJIID,
«OHEpPTeTUYECKHe YPOBHID.

m O0BACHATEL 3aKOHOMEPHOCTH N3MEHEeHU S]]
CBOMCTB XMMMYECKHUX 3JIEMEHTOB U UX
COeJIMHEeHUWH 110 IepruogamM
u rpyamam [leprogudeckoit cucTeMbl
xumuyeckux aaemenToB . Y. Meume-
JeeBa




1 u B HegeJ110, BCero 35 4, 13 HUX 3 4 — pe3epBHOE
Bpems
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SHauenune IIEpUOJUYIECKOI'0 3aKOHA B
PAa3BUTHH HAYKH.

Jemoucrpanun

Bumer a6 «Ilepuomudeckast cucrema
xumuyeckux aaemenToB . Y. Meuneste-
eBa

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

Crpoenue BerecTBa. XUMUYECKAS CBA3D.
Bunbr xuMmuueckoi cBsi3u (KOBaJI€HTHAS
HEIIOJIAPHAS U IOJIApHAasi, HOHHA,
MeTaJIndeckas). MexaHusmbl 00paso-
BAHMS KOBAJIEHTHOM XMMHUYECKOHN CBA3U
(0OMEeHHBIN U JOHOPHO-AKIIEIITOPHBI).
Bonoponuas cesi3s. BamenTHOCTD.
DIeKTPOOTPHUIATEILHOCTE. CTeleHs
oxucenus. VIOHBI: KATHOHEI ¥ AHUOHEL.
BeriectBa MOJIEKYIAPHOr0 ¥ HEMOJICKY -
JISIPHOIO CTPOEHUs. 3aKOH IIOCTOSIHCTBA
cocTaBa BelecTsa. THIIE KpHUcTaJLInye-
CKIX PENIETOK 1 CBOMCTBA BEIECTB.
[TonaTne o IUCIEPCHBIX CUCTEMAX.
VcTrHHBIE U KOJIJIOMIHEIE PACTBOPHL.
MaccoBas qoJi BeIllecTBA B PACTBODPE.
Kiaccuduramnma HeopraHMUIeCKUX COeIu-
neunit. HomeHkIaTypa HeOpraHMIECKHX
BellecTB. ['eHeTuUeckas cBA3L HEOPTaHU-
UEeCKHUX BeIeCTB, IPUHAIICHKAIINX K Pas-
JIMYHBIM KJIacCaM

m PackpriBaTh cMBIC M3yYaeMBbIX IIOHS-
TU# (BBIAEISTH UX XapaKTepHble IIPH-
3HAKHN) U IPUMEHSATh oTH IIOHATHS IIPU
OITMCAaHUM COCTaBa ¥ CTPOEHUS
BEIILECTB, IJI O0bACHEeHUS OTHEILHBIX
darToB
¥ SABJICHUH.

m OmpeesiaTh BUIBI XUMIYECKOM CBA3U
(KOBAJIEHTHOM, MOHHOM, MeTaJIJInJe-
CKOI, BOOOPOIHOMN) B COeUHEHUSX; THUII
KPHUCTAJIJIMIECKON PEeIIeTKU KOH-
KPETHOTO BeIllecTBa.

m OmpeesiaTh BAJIEHTHOCTE M CTEIIEeHb
OKMCJIEHUST XUMUYECKUX 3JIEMEHTOB B
COETTHEHUAX Pa3JIMIHOTO COCTaBA.

m [IpoBOOUTE BEIYMCIIEHUS C HCIIOJIH30BA-
HUEM MOHSITHUS «MaccoBas JT0JIs Bellle-
CcTBa B pacTBOpe»
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IIpodoniceriue

IIpumepusbie TeMBbI,
packpsIBaonIne
JaHHBIN pa3aest

NpoOrpaMMBbl, U

KOJIMIECTBO YaCOB,

OTBOAMMOE HA UX

OcHoBHOE cozep:kaHue

OcHOBHBIE BUIbI NeATEJIbHOCTU
00yJYaoImuxcsa

Tema 3. Xummnueckue
peaxnuu (5 1)

Xumnueckas peakius. Kimaccundurams
XUMHYECKUX PEAKIINI B HEOPTaHUIECKOM
¥ OPTaHUYECKOM XUMUH. 3aK0OH COXpaHe-
HIST MAcChl BEIIIECTB; 3aK0H COXPAHEHUs U
[IpeBPAIeHNs d9HEPIUH IIPU XUMUYECKUX
pPeaKIIuax.

CKopocTh peakIuu, eé 3aBUCUMOCTD OT
pasiuyHbIX haxkTopoB. OOpaTuMble peak-
muu. Xumudeckoe paBHoBecue. DaxkTophr,
BJIMSIOLINE HA COCTOSHIE XUMUYECKOI'0
pasuoBecus. [Ipuuiumn Jle [laTense.
DJIeKTPOJINTHIECKAS JUCCOITUAIIMS.
Cusnbublie u citabvie aserTposuthl. Cpema
BOJHBIX PACTBOPOB BEIIIECTB: KHUCJIAd,
HeWTpaJibHAad, meaounas. I[lonamue o go-
dopoorom noxasamene (p H) pacmeopa.
Peaxiiuu nonnoro oomena. Iuoposius op-
2QHUYECKUX U HEOP2AHUYECKUX 8eu,ecma.
OKHCINTEILHO-BOCCTAHOBUTEILHEIE
peaxmnuu. Ilonamue 06 aniekmponuse
[pacniasos u pacmeopos coieli.
Ipumernerue aneKkmposusa.

m O0BACHATL 3aBUCUMOCTD CKOPOCTH
XUMHYECKON peaKIIUuy OT PA3TIUIHBIX
daxropos.

m O1pe1esiATh XapaKTep CMEeIeHusT XU-
MUYECKOTO PABHOBECUSA B 3aBUCUMOCTH
OT BHEIITHETO BO3MeUCcTBUA (IPUHITA
JIe lllaTenne).

m CocTaBJIATH ypaBHEHHUA PEAKITAN
PA3IUYHBIX THUIIOB; TIOJIHBIE W COKPA-
EHHbIe NOHHBIE YPaBHEHUS peaKIui,
YUUTBIBAS YCJIOBHS, IPU KOTOPBIX 9THU
pearIiiuy UIyT 10 KOHIIA.

lonTBep:xIaTh CYIIECTBOBAHMWE TI€HETH-

UeCKON CBA3M MEMKIy HeOpPraHUYeCKHMU

BeIecTBAMU C IIOMOIIBI0 YPaBHEHUI CO-

OTBETCTBYIOIIUX XUMIYECKUX PEaKITUH.

m [IpoBoauTh, HAOIIOAATH U OIIUCHIBATD
XUMHUYECKUH 9KCIIEPUMEHT: II0 OIIpe-
JIeJIEHUIO CPEeJIBI BOTHBIX PACTBOPOB
BEIIECTB, BBISIBJIEHUIO YCJIOBHUH IIPOTE-
KaHUSA PeakIiui MOHHOT0 00MeHa, u3y-
YEeHUIO BJIUAHUS PA3JIUYHBIX (paKTOPOB
Ha CKOPOCTh peaKITnii.
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JlemoucTpamuu

— MOJIeJTU KPUCTAJIJIMTYECKUX PEIETOK;
— pasJioikeHute IIePOKCHIa BOJOPoIa B
MPUCYTCTBUU KaTAJHM3aTOPA.

JIaGopaTopusbie pabOTHI
— IpoBeIeHNe PeaKIInii HOHHOI0 00MeHA;

— oIIpejeJieHre Cpeabl PACTBOPOB Be-
IIECTB C IIOMOIIHI0 YHUBEPCAIHHOIO
HHIAKATOPA.

IIpakTuueckasa padora

No 1. Bimmanue pasimueeix paxTopoB Ha
CKOPOCTH XMMHUYECKON PeaKIIN.

Brruncinenus

— pacyeTsl C UCI0JIb30BAHUEM TOHSATHSI
«MaccoBasd JI0JISI PACTBOPEHHOTO Bellle-
CTBa»;

— pPacYéTHl 10 YpaBHEHUAM XUMHUYECKHUX
peaxIlfuii, B TOM YHUCJIe TEPMOXUMHUIECKIE

m Cire1oBATH IPABUIIAM TI0JIB30BAHUS
XUMUYECKOU ITOCYI0U U J1a00paTOPHBIM
000pPyHOBaHMEM.

m [IpecTaBiisTh pe3yIbTaThl XUMHYE-
CKOT0 9KCIIEpUMEHTa B (DOpMe 3aTIUCH
YPaBHEHUU COOTBETCTBYIOIINX PeaKIINH
U JleJaTh BEIBOJIBI HA UX OCHOBE.

m [IpoBouTE BEIYMCTIEHUS 10 YpaBHEHU-
M XUMHUYECKUX pearIuil, B TOM YHCJIe
TePMOXUMUYECKHE PACUETHL

PacuYEThL

Pasgen 2. Heoprannueckas xumusa (16 u)

Tema 4. Hemerasusr (8

1)

Hewmeraswner. Iloosxenne HeMeTasIoB B
[lepuommueckoii cucTeMe XUMAYECKIX
biementoB JI. V1. Menpgeneesa u ocobeH-
HOoCTH cTpoeHusa atoMoB. Dusndeckme
CBOMCTBA HEMETAJLIIOB. AJLIIOTPOIIMS He-
MeTaJLIOB (Ha IpHMepe KHUCJIOPOaa, Cephl,
docdopa u yraepona).

m PackphiBaTh CMBICT M3yYaEMBIX IIOH-
TU (BBIAEIATD UX XapaKTepHEIE IIPH-
3HAKM) U IPAMEHSTh 9TU IIOHATHUS IIPU
OIIMCAHUH COCTABA W CTPOEHMUSI
BEeIIECTB, /I O0bACHEHUS OTIEIbHBIX
daKTOB U1 ABJIEHUI.
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IIpumepusbie TeMBbI,
packpsIBaonIne
JaHHBIN pa3aest

NpoOrpaMMBbl, U

KOJIMIECTBO YaCOB,

OTBOAMMOE HA UX

OcHoBHOE cozep:kaHue

OcHOBHBIE BUIbI NeATEJIbHOCTU
00yJYaoImuxcsa

XuMHUecKre CBOMCTBA BAKHEHNINNX He-
MeTaJLI0B (raJIOreHoB, Cephl, a3oTra, ¢oc-
dopa, yriiepoga u KpeMHN) 1 UX COEIH-
HeHNM (OKCHUI0B, KMCJIOPOACOIEPKAIIINX
KICJIOT, BOOOPOIHBIX COeIHUHEHMIT).

[IpuMeHeHNe BaRHENIINX HEMETAJLJIOB 1
X COeTUHEeHUHN

m O0BbsACHATE 00IIIHe 3aKOHOMEPHOCTH B
H3MEHEHUN CBOMCTB HEMETAJLJIOB
1 UX COeUHEHUN ¢ YIETOM CTPOEHUS
HMX aTOMOB H II0oJioskeHusd B [lepromuue-
CKOM CHUCTEeME XUMUYECKUX 9JIEMEHTOB
. 1. Menneeesa.

m XapaxkTepu30BaTh (OIIUCHIBATE) 00IIIE
XUMUYECKHe CBOHUCTBA HEMETAJIJIOB, UX
BaKHEUIIINX COeTUHEHUH,
HOITBEPIK A 9TO OIIUCAHUE
IpuMepamMu ypaBHeHUN
COOTBETCTBYIOIINX XUMHUYECKUX PeaK-
IIAH.

m XapaxkTepu30BaTh BJIUSHNE HEMETAJLJIOB
U X COeIUHEHUN Ha KUBbIe OPraHu3-
MBI; OIIACHIBATEH IPUMEHEHUE B
PAa3JIMYHBIX 00JIACTAX TPAKTHIECKON
JIeATeJILHOCTH YeJI0BeKa.

m PackperBaTh CyIIHOCTh OKHCIUTEIb-
HO-BOCCTAHOBUTEJILHBIX PEAKITHH I10-
CPEJICTBOM COCTABJIEHUS dJIEKTPOHHOTO
OasiaHca 9THX peaKIlhii.

m [IpoBouTE peaxiiuu, MOATBEPIKIATOIIIIIE
XapaKTepHBIe CBOMCTBA M3yYaeMbIX Be-
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IIIECTB; PACIIO3HABATH OITBITHBIM ITyTEM
aHWOHBI, TPUCYTCTBYIOIIHE B BOTHBIX
pacTBopax.

m HaGrromaTe v ommmceIBaTh IeMOHCTPALIT-
OHHBIE OITBITHI; ITPOBOIUTD U OIIUCHIBATD
XUMUYECKUHN 9KCIIEPUMEHT
(;tabopaTopHBIe U IPAKTHYECKHE
paboTeI).

m [IpencrasiisaTe pe3yabpTaThl XUMUYE-
CKOI0 9KCIIEpHMEeHTa B (POpMe 3aIIUCH
YpPaBHEHUI COOTBETCTBYIOIINX PeaKITHiL
¥ JIeJIaTh BBIBOJIBI HA X OCHOBE.

m CiteoBaTh IpaBUIAM OJIb30BAHMS
XUMHYECKOHN HOCYyI0i 1 J1ab0paTOPHBIM
000pyJOBaHHEM.

m [IpoBOAUTE BHIYMCIIEHHS 10 YPABHEHHU-
M XUMUYECKUX pearITuil.

m CaMOoCTOATE IBHO ILIAHNPOBATE U OCY-
ITEeCTBJIATEH CBOIO TO3HABATEJIBHYIO JIes-
TeJbHOCTD; IIPUHUMATH aKTHBHOE
yJacTre B TPYIIIIOBOHN yueOHo#

Tema 5. Merasusr (8 1)

Metael. [lomosxenne MmeTaslyioB B
[leprommueckoil cucTeMe XUMAYECKUX
biementos JI. Y. Menneseesa.
OCcO0EHHOCTH CTPOEHUSA 9JIEKTPOHHBIX
000J10ueK aToMOB MeTaioB. Obmmue
nsuueckue caoiictBa MeTaLIoB. CILIaBh
METAJLIIOB. DJIEKTPOXUMUUYECKHAI Pl
HaOpsI:KeHUN MeTaJIJIOB.

XUMHUYECKHe CBOMCTBA BAMKHENIIINX
MeTAJLIOB(HATPUH, KaJIU, KaJIbIIHH,

m PacKpeIBATE CMBICII M3y4aeMBbIX TOHS-
TU (BBIAEIATD UX XapaKTepHEIE IIPH-
3HAKM) U IPUMEHSITh 9TU IOHITHUS IIPU
OIIMCAHNM COCTABA U CTPOCHUSI
BEIIECTB, MJIA 00BACHEHNS OTAEJIbHBIX
daxrToB
U ABJICHUM.

m O0BsACHATE 00IIMe 3aKOHOMEPHOCTH B
U3MeHEeHUU CBOMCTB 3JIeMEeHTOB —
MeTaJLJIOB U UX COeJUHEHUU ¢ YIETOM

CTPOCHHA NX ATOMOB H IIOJIOKECHHUA
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IIpodoniceriue

IIpumepusbie TeMBbI,
packpsIBaonIne
JaHHBIN pa3aest

NpoOrpaMMBbl, U

KOJIMIECTBO YaCOB,

OTBOAMMOE HA UX

OcHoBHOE cozep:kaHue

OcHOBHBIE BUIbI NeATEJIbHOCTU
00yJYaoImuxcsa

MarHWu#, aJIOMUHAH, TUHK, XPOM, JKeJIe30,
MeIb) M UX COeIUHEeHMIHA,

OO1I1e CII0CO0RI II0JIYUeHNA MEeTaJLJIOB.
Meramtyprus. Kopposus memasinios.
Cnocobwst sauwumst om kopposuu. Ilpume-
HEeHIe MeTAJLJIOB B OBITY U TEXHUKE

B Ilepuoguueckoii cucreMe XUMHYECKUX

osemenToB M. V1. Mengeseena.

m XapaxkTepu30BaTh (OIIUCHIBATE) 00IIIE
XUMUYECKHe CBOUCTBA METAJLJIOB, UX
BaKHEUIIINX COeTUHEHUH,
HOITBEPIKIasd 9TO OIIUCAHUE
IIpuMepaMu YpaBHEeHUH
COOTBETCTBYIOIINX XUMHUYECKUX PeaK-

JemoucTpamuu
— 00pasIibl HEMEeTAJLJIOB;

— B3aMMOJIEHMCTBHE MeOH C A30THOM KIC-
JIOTOM pa3JIMYHOU KOHIIEHTPAalluy,
— wosutekua «MeTasabl U CILIaBeD.

JIaGopaTopHbBIE ONBITHI

— KadyeCTBeHHBIE PeaKITN Ha aHUOHBI 1
KATUOH aMMOHUSI;

— B3aMMOJIeMCTBUE TUIPOKCHUIA aJTIOMU-
HISA C paCTBOPaMU KHUCJIOT U IIeJIoUel;
— KauyeCTBEHHbBIE PeaKIIUU HAa KaTUOHBI
MEeTaJIJIOB.

IUi; IpUMeHeHNe MeTaJIJIOB B Pa3JInd-
HBIX 00JIaCTSIX, a TAKIKe MUCITOJIb30BAHYE
UX JJIS CO3TaHUs COBPEMEHHEIX
MaTepuaJioB U TEXHOJIOTUH.

m PackpeiBaTh CyIIHOCTh OKMUCIUTEb-
HO-BOCCTAHOBUTEJILHBIX PEeaKITNi 1o-
CPeICTBOM COCTaBJIEHUS 9JIEKTPOHHOTO
OaslaHca 9TUX PEaKIIHIL.

m [IpoBoauTE peaxiium, MOATBEPIKIATOIIIIIE
XapaKTepHbIe CBOMCTBA M3yYaeMbIX Be-
11eCTB; PACIIO3HABATH OIIBITHBIM IIyTEM
MOHBI MeTAaJIJIOB, IIPUCYTCTBYIOIIIE

B BOOHBIX PacTBOPAax.

[abmomaTe M OMUCHIBATH JEMOHCTPAITH-

OHHBbIE€ OIIBITHI; IIPOBOJUTH U OIIHMCHIBATH

XMMHYECKUM sKcriepuMenT (s1aboparTop-
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IIpakTuyeckue padoTsl
No 2. Perrervie skcriepuMeHTAIbHBIX 34-
imau o Treme «Hemerasrasm;

Ne 3. Pemnrenne skcmepruMeHTATIBHBIX 34a-
may 1o Teme «MeTaJsiiey.

Brruncinenusa

— PACUYETHI MACCHI BEIeCTBA UJIN 00bEMA
Ta30B 110 U3BECTHOMY KOJIMUECTBY Bellle-
cTBa, Macce MU 00bEMY OLHOI0 U3 yJa-
CTBYIOIIIIX B PEAKIIUM BEIleCTB; PACUETHI
Maccel (00bEMa, KOJIMYecTBA BeIlecTBA)
POIYKTOB PEAKIIMHU, €CJIA OTHO U3 Be-
LIECTB MMEeT IIPUMECH;

— pacdéTel Macchl (00bEMA, KOJTMIeCcTBa
BEIEeCTBA) IIPOIYKTA PEAKITUH, eCJIU OTHO
13 BelIeCTB JaHO B BUIE pacTBOpa C oIIpe-
TeJIEHHOM MaCcCOBOU J0JIell pACTBOPEHHOTO
BeIlecTBA.

HBIe U IpakThudecKkue padorsl). [Ipen-
CTaBJIATH Pe3yJIbTAThl XUMUYECKOTO
aKCIIepuMeHTa B hopMe 3amucu
YPaBHEHUU COOTBETCTBYIOIINX PeaKIIH
¥ JIeJIaTh BBIBOJIBI HA X OCHOBE.

m CteoBaTh IIpaBUIaAM II0JIb30BAHUS
XUMHAYECKOH HOCYyI0i 1 J1ab0paTOPHBIM
000pyHOBaHHIEM.

m [IpoBOAUTE BHIYMCIIEHHS 10 YPABHEHHU-
AM XUMUYECKUX pearITuil.

m CaMoCTOSITeTBHO IIJIAHUPOBATH U OCY-
IIEeCTBJIATH CBOIO TO3HABATEJIBHYIO Jles-
TeJbHOCTb; IPUHUMATH aKTUBHOE
y4acTre B TPYIIIIOBOHN yueOHo
IesITeJIbHOCTHU

Pasgen 3. Xumusa u sku3usb (4 9)

Tema 6. Xumua u
Ku3Hb (4 1)

Posb xuMuu B o0ecmedyeHuH 9KO0JIOT -
"IEeCcKOM, 9HepreTUYeCKON U IMUIeBOM
0e30I1aCHOCTH, PA3BUTHUH MEIUINHEI.
[lousaTre 0 HAYYHBIX METOIAX ITIO3HAHUS
BEIIeCTB U XUMHUYECKNX PEaKIIIA.

[Ipencrasiienus 06 OOIIMX HAYUHBIX
MPUHIIUIAX IPOMBIILICHHOIO II0JIYYeHHST
BaKHEHIIINX BEIeCTB.

| | PaCRpLIBaTI) POJIb XMMHH B PEIIICHUHN
JHepreTu4eCKux, ChIpbeBBIX U OKOJIOTH -
YeCKMX IPo0JIeM Ue/I0BeUYeCTBa, OIIUCHI-
BaTb OCHOBHEIC HAIIPABJICHUA
pa3sBuUTUA XUMUYECKOH HAYKHU U
TeXHOJIOTHUH.

[puMensTh mpaBmya OesormacHoro obpa-

MIeHUAd C BellleCTBaMu, UCIIOJIb3YyEeMbIMU B

HOBCQHHGBHOﬁ KHU3HH, IIpaBUJIa II0BE-
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IIpumepusbie TeMBbI,
packpsIBaonIne
JaHHBIN pa3aest

NpoOrpaMMBbl, U

KOJIMIECTBO YaCOB,

OTBOAMMOE HA UX

OcHoBHOE cozeps;KaHue

OcHOBHBIE BUIbI NeATEJIbHOCTU
00yJYaoImuxcsa

YestoBek B MUpE BEIIECTB U MaTEPHUAJIOB:
BasKHEUINe CTPOUTEJIbHBIE MaTePUaJIbI,
KOHCTPYKIITMOHHBIE MaTepUaJIbl, KPACKH,
CTEeKJIO, KepaMUKa, MaTepHaJIbl 171 3JIeK-
TPOHUKU, HAHOMATEepUAaJIbl, OpTaHUIECKUEe
U MUHepaJIbHBIE Y00 PeHUI.

XUMHS ¥ 30pOBbE YeJIOBEKA: IIPaBUIIA
MICII0JIE30BAHUA JIEKAPCTBEHHBIX ITpera-
PaToB; IpaBmjIa 0€30IIaCHOI0 MCIIOJIb30-
BaHNS IIPEHAapaToB OBITOBOM XMMUM B
TI0OBCEJHEBHOM KU3HU

JIEHU B IIeJIAX cOepeskeHNs 300POBhS 1
OKPYKAIOIIEel IPUPOTHOMN CPEIHI;
HOHMMATH BpeJ (0OIIacHOCTh) BO3Iel-
CTBHUS HA KMBBIe OPTaHN3MEI OIIpee-
JIEHHBIX BEIIECTB, CMBICJI ITOKA3ATeJIS
IIK, TOSCHATH Ha IIPUMEPax CIoCOoObI
YMEHBIITEHUS U IPEeJOTBPAIIeHUST UX
BPETHOT0 BO3IEHUCTBUS.

m AHAIM3UPOBATh U KPUTHYECKH OLICHU-
BaTh UHQOPMAIIHIO, CBA3AHHYIO C
XUMHUYECKUMHU IIPOIIeCCaMU U UX
BJIASTHHIEM Ha COCTOSTHHE OKPY:KAIOIIeH
cpensl.

m Vcriosib3oBaTh mmoJIydeHHbIE 3HAHUA
U IIpeJICTaBJIEHUs 0 chepax
JIesITeJIbHOCTH, CBSI3AHHBIX C HAYKON U
COBPEMEHHBIMU TeXHOJIOTUAMU, KaK
OCHOBY [IJIsI OPHEHTAIIUH B BBIOOpE
cBoel OyayIel mpodecCuoHaILHON
JIesITeJIBHOCTH.

m [IprHMMAaTE yuacTue B 00Cys&IeHUNI
Ipo0JIeM XUMUYECKOM U 9KOJIOTHYECKOMI
HAIIPAaBJIEHHOCTH, BLICKA3BIBATE
COOCTBEHHYIO IIO3UITHUIO 110 IIPodIeMe 1
opengaraTbh BO3MOMKHEIE IIVTH eé




OxoHuaHue
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