JNENIAPTAMEHT OBPA30BAHUS AIIMUHUCTPALIMUA T'OPOJJA TIOMEHH

MYHULIUIIAJIBHOE ABTOHOMHOE OBIHIEOBPA30OBATEJIbHOE YYPEKIEHHE
CPEJHSIS OBIIIEOBPA3OBATEJ/IBHASA HIKOJIA Ne 69
TOPOJA THOMEHU UMEHHM T'EPOSI COBETCKOI'O COIO3A
UBAHA UBAHOBUYA ®EJIOHUHCKOI'O
(MAOQY COII Ne 69 ropona Tromenn)

«PacecmoTpeHo» «CorsiacoBaHoO»
Pykesoautesns MO 3amecTure)b AupekTopa no YBP
:/; ~_ [ Hepanosckast H.A./ % —7RKypuno A.A./
{ [Tporokon Ne 1 ot «27 » aBrycra 2026r. « 31 » aBrycra 2026r.
PABOYAS ITPOTPAMMA

(ID 10483492)
y4ueOHOTO TIpeaMeTa « XUMHUs. ba3oBbIi ypOBEHb)
cpenHero obiero 00pa3oBaHUsA
Cpox ocBoenus nmporpaMmsl: 2 roga (10-11 xaccer)

Pa3paboTumk(u) nporpamMmsl:
YUYHTETh XUMHH
Enoxuna I'.A.



IlosicHuTeEILHAS 3aMUCKA

Pabouass mporpamma ydeOHOTO mpenmera «XMMHS» TOATOTOBICHA HA OCHOBE CIEAYIONINX
HOPMATUBHO - IIPABOBBIX JOKYMEHTOB:

1. ®enepanbHoro 3akona ot 29.12.2012 N 273-®3 (pen. ot 17.02.2023) "OO6 obpa3oBaHuu B
Poccuiickoit ®denepanun (¢ U3M. U J101., BCTYI. B cuity ¢ 28.02.2023);

2. ®enepanpHoro 3akoHa oT 24 ceHTsa0ps 2022 r. Ne 371-®3 «O BHeceHWH M3MCHCHHM B
®enepanbHbiil 3ak0H «O0 oOpa3zoBanuu B Poccuiickoit denepanuny;

3. ®enepanpHoro 3akoHa ot 27.07.06 Ne 149-®d3 "O6 wunpopmanuu, WHPOPMAITMOHHBIX
TEXHOJIOTHSAX U 0 3amute nHpopmamuu", OenaepanbHoMy 3akoHy oT 27.07.06 Ne 152-D3 "O
NepCOHANBbHBIX JaHHBIX", DenepasibHOMY 3aKOoHY OT 29.12.10 Ne 436-®3 "O 3awmure nerei
0T UHpOPMALINH, IPHYUHSIIOMIEH BPEa UX 3I0POBBIO M Pa3BUTHIO";

4. Tlpuxaza Munnpoceuienust Poccun ot 08.11.2022 Ne 955 «O BHeceHMM M3MEHEHHIl B
HEKOTOpbhle TpUKa3sl MuHHUCTEpCTBa oOpa3oBaHMs W Hayku Poccuiickoit ®Denepammu u
MunucrepcTBa mnpocBenieHuss Poccuiickoit ®Denepanuu, kacarouecs PI'OC  obmiero
o0Opa3oBaHus U 00pa30BaHUsI OOYHAIOIINXCSI C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbS U
YMCTBEHHON OTCTaJOCThIO (MHTEIUICKTYaIbHBIMUA HAPYIICHUSIMH );

5. Ilpukaza MunuctepcrBa npocserieHus PO or 05 nexadbps 2022 Ne 1063 « O BHeceHuun
u3MeHeHui B [lopsaok opraHu3anii U OCYIIECTBICHUS 00pa30BaTeIbHON AEATEILHOCTH 1O
OCHOBHBIM  00I1e00pa30BaTeIbHBIM IpOrpaMmMaM — 00Opa30BaTENbHBIM  IPOTpaMMaM
HAYaJILHOTO OOIEro, OCHOBHOTO OOIIEro M cpelHero o0uero oopa3oBaHus, yTBEPKIEHHBIM
nprka3oM MuHucTepcTBa mpocBenienns Poccuiickolr denepanuu ot 221 mapra 2021r. Ne
1152,

6. CanlluH 1.2.3685-21 "I'mrueHudeckue HOPMATHUBBEI U TpPeOOBaHUS K OOECIICYCHHUIO
Oe3omacHoCcTH W (WiM) OE€3BpEeAHOCTH [UIsl 4YelnoBeka (PakTOpOB Cpeabl OOWTaHUS,
YTBEPXKACHHBIX IIOCTAaHOBJIEHHEM [JIaBHOrO TOCYJapCTBEHHOTO CAHMTApHOIO Bpada
Poccuiickoit @enepanun ot 28.01.21 Ne 2;

7. CII 2.4.3648-20 "CaHuTapHO-3NHUAEMHUOJOTHYECKHE TpeOOBaHUS K OpraHu3alusiIM
BOCIIUTaHUsI U OOy4YeHMsI, OTIbIXa M O3J0POBJICHMS J€Te M MOJOJIEKH, YTBEpXKICHHBIC
IIOCTaHOBJIEHHEM [ JIaBHOTO rocyjapCTBEHHOTO CaHUTApHOro Bpada Poccuiickoit ®enepanuun
ot 28.09.20 Ne 28;

8. [Mpukaza MunuctepctBa npocsenienust Poccuiickoit ®enepanuu ot 30 centsops 2022 r.
Ne 874 «O6 ytBepxkaenuu Ilopsaka pa3paOoTku U yTBepKACHUS (elepaabHbIX OCHOBHBIX
0011e00pa3oBaTebHBIX  MpOTrpaMMy»  (3aperucTpupoBaHo B  MUHHUCTEPCTBE FOCTHIIUHU
Poccuiickoit ®enepanuu 02.11.2022, Ne 70809);

9.Ipukaza MunucrepctBa npocsemieHus Poccuiickoit ®eneparm ot 18 mas 2023 r. Ne
371«O6 yrBepxkaeHUn (¢eaepanbHO 00pa30BaTENBbHOM MPOrpaMMbl CPEAHEro OOIIero
00pazoBaHUs Y,

10. IIpuka3za MunucrepctBa obpasoBanuss U Hayku P® ot 17 mas 2021 roga Ne 413 «O06
YTBEpXKACHUH (PelepabHOTO TOCYAapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEAHETO
o0riero o6pa3oBaHus» ( U3MEHEHUSAMH U JIOTIOJIHEHUSIMH);

11. Ilpuka3za MunucrepctBa npocsemieHus: Poccuiickoit @enepanun ot 12.08.2022 Ne 732
"O BHECEHHMU H3MEHEHHH B (enepalbHbI IOCyJapCTBEHHBIN 00pa3oBaTEeNbHBINA CTaHIAPT
cpenHero obmero oOpa3oBaHUs, YTBEPKIEHHBIA MprUkazoM MuHuUCTepcTBa 00pa3oBaHUs U
Hayku Poccuiickoit @enepannn ot 17 mast 2012 r. Ne 413" (12.09.2022 Ne 70034);

12. Tlpukaza MunucrepctBa npocsemieHus: PO ot 02.08.2022 Ne 653 «OO0 yTBepKICHHH
(denepaabHOrO TeEepeuHs AIIEKTPOHHBIX O00pa30BAaTENbHBIX PECYpCOB, JOMYIIECHHBIX K
UCIOJB30BAHUIO TMPU  peanu3aly  HMEIOUIMX  TOCYJapCTBEHHYIO  aKKpPEAUTAaIUIO
obpazoBarenbHbIx mporpamm HOO, OO0, COO» (3apeructpupoan 29.08.2022 Ne 69822);
13. IIpukasa nemaprameHTa oOpa3oBaHHs agMUHHUCTpaluu ropoja Tromenu ot 20.01.2023r.
Ne81 «O paszpaboTke paboyux mHporpaMM MO Yy4eOHBIM HpEIMETaM B COOTBETCTBHH C
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OOHOBNEHHBIM (peliepalbHBIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPOM CPEIHETO
o01rero oopa3oBaHUsY;

14. Tlucebma MunuctepcrBa npocsemieHuss P® ot 17 Hos0ps 2022r. Ne03-1889 «O
HanpasiieHuu uHbopManuu» (MHGOPMALMOHHO- Pa3bsICHUTEIbHOE MUCHMO 00 OCHOBHBIX
U3MEHEHHAX, BHECEHHBIX B (eepalibHBbIi TOCYIapCTBEHHBIM 00pa30BaTENbHBIA CTaHIAPT
cpenHero odmiero oopa3oBaHus, U OpraHu3aluu padoOTHI 110 €ro BBEACHHUIO);

15. Ilucekma MunucrepctBa mpocBemenuss PO or 16.01.2023 Ne03-68 «O HampaBieHUU
uHpopmarnun» (nHbDOpMaIus o0 BBeIeHUH (deepalIbHBIX OCHOBHBIX O0IIe00pa3oBaTeIbHbBIX
IIPOrpaMM);

16. ITucema MunucrepctBa npocsenieHus PO ot 13.01.2023r. Ne03-49 «O wnampaBieHuun
METOAMYECKUX PEKOMEHJAIMi» OCBOCHHUAY IMPOrpaMM HAYAIBHOTO OOLIEro, OCHOBHOTO
o0111ero U cpeHero odIero 0opa3oBaHusl);

17. Ilpuxkaza MunucrepcrBa mnpocsemienuss PO or 08.10.2025 Ne 729 « O BHeceHuu
W3MEHEHUN B HEKOTOpbIE MpHKa3bl MuHHCTepcTBa mpocBenienus Poccuiickoit denepanum,
Kacaromuecs: heaepaibHbIX 00pa3oBaTeNbHBIX MPOrPaMM HAa4allbHOTO 00IIero oopa3oBaHus,
OCHOBHOTO o0mIero o0pa3oBaHusi U CpeaHero odmiero odpa3oBaHus» (3aperucTpupoBaH
03.12.2025 Ne 84436).

18. Ilpukaza MunuctepctBo mpocpemenuss PO or 10.11.2025 No 808 « O BHeceHuu
M3MEHEHUN B HEKOTOpbIe Npuka3dbl MunucrepcTsa npocsemienus Poccuniickoir @enepanny,
Kacaromuecs: heaepaibHbIX 00pa3oBaTeNbHBIX MPOrPaMM Ha4allbHOTO 00IIero oopa3zoBaHus,
OCHOBHOTO 001Iero o0Opa3oBaHHs U CpenHero oodimiero obpazoBaHus» (3aperucTpupoBaH
11.02.2026 Ne 85296).

19. Yeraa MAOY COL Ne 69 ropona Tromenu B pegaxiuu ot 01.02.2022 rona;
20. Yue6noro mmana MAOY COIL Ne69 ropona Tromenn Ha 2025-2026 y4eOHBII ro.

OO0mas xapakrepucTuKa yueO0HOro npeamMera « XMMHD)

[TporpaMMma 1o XMMHHM Ha ypOBHE CpEIHEro o011ero oopazoBanus pazpadboTaHa Ha OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOEHUS (elepaibHOM 00pa3oBaTeIbHON MPOrpaMMbl CPEIHETO
obmiero odpazoBanuss B ®I'OC COO, npencraBieHHbIX B dDenepaibHOM TOCYJapCTBEHHOM
oOpa3oBaTenbHOM cTaHjgapte ¢ yuértoM KoHuenuuu mnpenoaaBaHusi y4eOHOro mpeaMera
«Xumusi» B o0pa3oBaTeNbHbIX opranuzanusax Poccuiickoit @enepanuu, peains3yoinux OCHOBHbIE
o0Opa3oBaTenbHbIe IPOTrPAMMBI, 1 OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTHS BOCIIUTAHUSI.

OcHOBY MOAXOJOB K pa3paboTKe MporpamMmbl IO XHMHUH, K OIpedeNeHHIo o0Iei
CTpaTeruv OOY4eHUs, BOCIUTAHUSA U PAa3BUTUS O0yUarOIIMXCS CPEeJICTBAMH Y4eOHOro MpeaMera
«Xumus» ansg 10-11 kiaccoB Ha 06a30BOM ypOBHE COCTaBWJIM KOHLENTYAJIbHbIE MOJOXKEHUS
OI'OC COO o B3aMMOOOYCIIOBIEHHOCTH IEJEH, COAEp)KaHUs, pe3yJbTaToB OOyuYeHus u
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHHUKOB.

Xumuyeckoe oOpa3oBaHHe, TIONy4aeMO€  BBIMMYCKHUKaMH  0OIIe00pa3oBaTeIbHOM
OpraHu3alliy, SBIISIETCS HEOTHEMJIEMOW YacThio MX oOpa3oBaHHOCTH. OHO  CIYXHT
3aBEpIIAIOIIAM JTAllOM pPEaTH3alid Ha COOTBETCTBYIOIIEM eMy 0a30BOM YpPOBHE KITFOUYEBBIX
[EHHOCTEH, NPUCYIIUX IEJIOCTHOW CHUCTEME XHMHUYECKOTO oOpa3oBaHHS. OTH IEHHOCTH
KacaroTcsl MO3HAHUS 3aKOHOB IMPHUPOJBI, (POPMUPOBAHMS MHUPOBO33PEHUS U OOLIEH KyIbTYpHI
YeJI0BeKa, a TAK)KE KOJOTHYECKH 0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 370POBBIO U TIPUPOIHOM
cpene. Peanmmsyercst xumudeckoe oOpa3oBaHHME OOYYAIONIMXCS HA YPOBHE CpPEIHEro OOIIero
o0pa3oBaHUs CpeACTBAMH Y4eOHOTO MpeaMeTa «XUMHs», COJACpKaHUE U MOCTPOCHHE KOTOPOTO
OnpeACICHbI B IporpaMme MO XUMHU C y‘-IéTOM CHCL[I/I(I)I/IKI/I HAayKHM XWMMHU, eé 3HaueHUS B
MO3HAHWUU TIPUPOJBI U B MAaTCPUAILHOW JKM3HM OOIECTBA, a TaKKe ¢ YYETOM OOIIMX IeNed u



NPUHIUIOB, XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHME CHCTEMBbl CpEeJHEero oOIuero
obpazoBanus B Poccuiickoii deneparuu.

XUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK UTPaeT 0COO0YI0 pOjb B COBPEMEHHOMN
[UBWIN3AIUHN, B CO3JJaHMM HOBOH 0a3pl MaTepHajabHON KyiIbTypbl. OHa BHOCHT CBOW BKJal B
(GopMHpOBaHUE PALMOHAIBHOIO HAyYHOI'O MBIIIICHHS, B CO3/IaHUE LIEJIOCTHOTO MpEICTaBICHUS
00 OKpy»KarollleM MHUpe KaK O €IMHCTBE MPUPOJbI U YelIOBEKa, KOTOpOe (GOPMHUPYETCS B XUMHUH
Ha OCHOBE IIOHMMAaHMs BEUIECTBEHHOI'O COCTaBa OKPYXKAIOLIErO0 MUPA, OCO3HAHUS B3aUMOCBS3U
MEX/y CTPOCHUEM BEILIECTB, UX CBOMCTBAMH U BO3MOXXHBIMH 00JaCTAMU PUMEHEHUS.

CoBpeMeHHass XHMMHs KaK HayKa CO3MAATEIbHAs, KaK HAayKa BBICOKUX TEXHOJIOTHI
HalpaB/IeHa Ha pelleHHe I00aIbHbIX MNPOOJEM YCTOMUMBOIO pa3BUTHS YEIOBEYECTBA —
CBIPBEBOM, SHEPTETUICCKOM, MMUIIEBOM, YKOJIOTMIECKON 0€301IaCHOCTH U OXPaHbI 3JI0POBbSL.
B3aumonelcTBysl ¢ ApyTMMH €CTECTBEHHBIMH HAayKaMH, XUMHs CTajla HEOThEMJIEMOW YacTbIO
MHUPOBOH KyJIBTYpbl, HEOOXOAUMBIM YCIOBHEM YCIEIIHOTO TPpyJda M JKU3HU KaXJOro 4jeHa
oOmiectBa. B cooTBeTCTBUM € OOIIMMH LEISIMU U MPUHLIMIIAMH CpPEeIHEro oo1ero oopa3zoBaHus
conepkanue npeamera «Xumus» (10-11 kimaccsl, 6a30BbI YPOBEHb U3YUEHHUS) OPUEHTUPOBAHO
NPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO TOATOTOBKY OOYYaIOUIMXCS, HEOOXOAUMYIO UM ISt
BBIPaOOTKM MHPOBO33PEHUYECKMX OPHUEHTHPOB, YCIHEIIHOIO BKJIKOYEHUS B KHU3Hb COLIMYMA,
IPOIOJDKEHUs 00pa30BaHUs B pa3IMYHbIX 00IACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBmsitomiuMu - peameTra  «XUMHS» SBISIIOTCS  0a3oBble Kypcebl — «OpraHnuueckas
xumus» U «OO01Iasi 1 HeopraHu4eckasi XMMUs», OCHOBHBIM KOMIIOHEHTOM COZEpKaHHsI KOTOPBIX
SBJISIIOTCSI OCHOBBI 0Aa30BOM HayKHU: CUCT€Ma 3HaHUI 110 HEOPraHUYECKON XUMHUM (C BKIIOUCHHEM
3HaHUHN U3 o0mIell XMMUK) U OpraHndeckod xumuu. PopMHpOBaHUE JAaHHOM CHUCTEMbl 3HAHUN
IpU W3Y4EHHH TMpeaMeTra o0ecrnevyrBaeT BO3MOXHOCTb PACCMOTPEHHS BCEr0 MHOrooOpasus
BEIIECTB Ha OCHOBE OOLIUX MOHATHH, 3aKOHOB ¥ TEOPUI XUMHH.

CrpykTypa conepxkaHus KypcoB — «Opranuyeckas Xumus» u «OO1as 1 HeopraHuuecKas
XUMHSA» cPOpPMHUPOBaHa B MPOrpamMMe MO0 XMMHUHM Ha OCHOBE CHCTEMHOIO IMOJAX0Ja K U3yYCHHIO
yueOHOro marepuana M OOYyCIIOBI€HAa HCTOPUYECKM OOOCHOBAHHBIM pa3BUTHEM 3HAHMW Ha
ONpeeNEHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B Kypce OpraHM4eckoll XHMHHU BeEIleCTBa
paccMaTpUBAOTCA HAa YPOBHE KJIACCUYECKOM TEOPHM CTPOCHMSI OPIaHMYECKUX COCIUHEHHH, a
TaK)K€ Ha YPOBHE CTEPEOXUMHYECKHMX M DJIEKTPOHHBIX IPEACTABICHUI O CTPOCHHMM BEILECTB.
Cenenuss 00 M3yyaeMbIX B Kypce BEIIECTBaxX HAalOTCS B Pa3BUTUU — OT YIJIEBOJIOPOAOB 1O
CIIOKHBIX OMOJIOTMUECKH aKTHUBHBIX CO€IMHEHUH. B Kypce opraHM4eckod XUMHH TOTY4aroT
pa3BuTHE C(HOPMHPOBAHHBIE HA YPOBHE OCHOBHOIO OOIIEro 0Opa30BaHMs IEpBOHAYAIbHbIE
NPEJCTAaBICHNUS O XUMHUECKON CBSI3U, KIACCU(PHUKAIIMOHHBIX NMPU3HAKAX BEILECTB, 3aBUCHMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUH.

B mnpeamere «Xumus» 0a30BOro ypoBHS paccMaTpUBAaeTCsl W3YyYEHHBI Ha YpOBHE
OCHOBHOTO 0011ero 00pa3oBaHMs TEOPETUYECKUH Marepuan U (PaKTOJOTHYECKUE CBEACHUS O
BEIIECTBAX M XMMHUYECKOM peakuuu. Tak, B yacTHOCTH, B Kypce «OOImas u HeopraHuyeckas
XUMUS» O0y4aIoLIUMCSl MPEAOCTaBISIETCS BO3MOKHOCTh OCO3HATh 3HAYEHHE MEPUOIUYECKOTO
3aKOHa ¢ OOIIETEOPETUYECKUX U METOJIOJIOTMUYECKUX TMO3ULUN, TIy0Xke MOHSATh UCTOPHUECKOe
U3MeHeHHe (QYHKIUI 9TOro 3aKoHa — 0T 00001IaroIIeH 10 OOBSICHSIONICH U POTHOZUPYIOIEH.

EnvHasg cucrema 3HaHMH O BaXHEMILNX BEIIECTBAaX, MX COCTABE, CTPOEHUH, CBOMCTBAX M
IIPUMEHEHHNN, a TAKKE O XUMUYECKUX PEAKIMAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSIX IPOTCKAHUS
nononHsietcss B Kypcax 10 w11 KkjmaccoB 2ieMEHTaMHM  COAEpPKAHUSA, HMMEIOIMMU
KyJbTYpPOJOTMYECKHI ¥ TPUKIAJHOW XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHMMAaHUIO
B3aMMOCBSA3M XMMHMHM C JPYTMMHM HayKaMM, pacKpblBalOT €€ pojib B II03HABAaTEJIbHOM U
NPAaKTUYECKON JAEATENbHOCTH 4YeNOBEKa, CIIOCOOCTBYIOT BOCHUTAHMIO YBA)KEHHUS K IPOLECCY
TBOpPYECTBA B OOJIACTH TEOPUM M MPAKTUYECKUX MPUIOKEHUH XUMHHM, IIOMOIAIOT BBITYCKHHUKY



OPHEHTHPOBATHCSA B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBSI3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICIUBATh MH(OPMALUIO U MPUMEHATH €€ JJIS MOIMOJHEHUS 3HAHWH, PeIICHHS
MHTEJUICKTYaJbHBIX U SKCHEPUMEHTAJIBHBIX HCCIIEAOBATENbCKUX 3a/1ad. B memom copepikanue
y4eOHOTO TMpenMeTa «XUMUsS» JaHHOTO YPOBHS M3YyYCHHsS OPUEHTHPOBAHO Ha (popMupoBaHHE Y
00y4aloMXCs MHUPOBO33PEHYECKONW OCHOBBI JJISI MOHUMaHUS (QHUIOCO(MCKUX HIEH, TaKUX KaK:
MaTepUuaibHOE €IUHCTBO HEOPTaHUYECKOTO M OPraHUYeCKOro MHpa, 00YCIOBICHHOCTh CBOMCTB
BEIIIECTB UX COCTaBOM M CTPOCHHUEM, MO3HABAEMOCTh MPUPOIHBIX SBJICHUN MyTEM SKCIEPUMEHTA
U pelIeHHUs] MPOTHBOPEYMH MEXIy HOBBIMHU (paKTaMH U TEOPETHUYECKHUMH MPEANOCHUIKAMH,
OCO3HAaHHUE POJM XMMHH B PEIICHHH 3KOJIOTHYECKHX MPOOJeM, a Takke MpobdieM cOepeskeHHs
SHEPreTHYECKUX PECYPCOB, CHIPHS, CO3AaHMU HOBBIX TEXHOJIOTHI 1 MaTEPHAIIOB.

B 1utane pemeHust 3amad  BOCHUTAHUWS, Pa3BUTHS W COIMAIM3AIMUA  OOYYarOIIUXCS
NPUHATBIE TPOTPAMMON IO XUMHH IOIXOABI K OIPENEICHUIO COJCpPKAHUS U TIOCTPOCHUS
npeaMeTa MpeayCcMaTpUBalOT (OPMUPOBAHNE YHHBEPCATBHBIX yYEOHBIX ICHCTBHN, MMEIOIINX
0a30BOe 3HAUEHHE JUIS Pa3IUUHBIX BHJOB JESITEIBHOCTH: PEIICHHs MPOOIeM, IOMCKa, aHaIU3a 1
00paboTkn WHPOPMALMHU, HEOOXOAWMBIX JUISI MPHOOPETEHUS OIBbITa TMPAKTHUYECKOW U
HCCIIEIOBATEIbCKON ACATEIBHOCTH, 3aHIMAIOIIEeH BaYKHOE MECTO B TIO3HAHUHM XUMHH.

B npakTuke npenonaBaHus XMMUH Kak Ha YpOBHE OCHOBHOT'O OOIIIEro 00pa3oBaHUs, TaK U
Ha YpOBHE CpPEJHEro 001ero 00pa3oBaHus, IPH ONPEACTICHUH COJIePKATEIBHON XapaKTePHCTHKH
Heneil W3ydeHWs MpeaMeTa HalpaBICHHWEM IIEPBOCTEIICHHOW 3HAYMMOCTH TPATUIIMOHHO
npu3Haércst  (OPMUPOBAHME OCHOB XHMHUYECKOH HayKHM Kak o00JacTd COBPEMEHHOTO
€CTECTBO3HAHUS, MPAKTHYECKOH JEATENIFHOCTH YEIOBEKa M KaK OJHOTO W3 KOMIIOHEHTOB
MHUPOBOU KyJbTYpbl. C METOAMYECKOH TOUKHM 3pEHMs TaKoW MOAXOJ K ONpEAETeHMIO Ieseil
U3yUYEHHUsI TIPEIMETA SBISIETCS BIIOJHE OTIPaBJIaHHBIM.

Heau yueOHoro npeamera « XumMusi»

['maBHBIMH TESIMH HM3y4YeHHUs TpeameTa «XuMmus» Ha 0azoBoMm ypoHe (10 —11 ki)
SIBJISIFOTCSL:

e (GopMHpPOBaHME CHUCTEMBI XHUMHYECKHUX 3HAHHM KaK BaKHEWINEW COCTaBIIAIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHUPA, B OCHOBE KOTOPOW JieXkaT KIIFOUEBBIC TMOHSTHUA,
dbyHIaMeHTallbHbIE 3aKOHBI U TEOPUU XUMHUHU, OCBOEHHE f3bIKa HAyKH, YCBOCHUE H
MOHMMAaHUE CYIIHOCTU JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEH MX PA3BUTHSI M CTAHOBJICHNS,

e (QopmupoBaHue W pa3BUTHE TMPEACTABICHUI O HAyYHBIX METOAAX MO3HAHUS BEIIECTB U
XUMHUYECKHX PEaKIHid, HEOOXOAMMBIX JUIsl MPHOOPETEHUS YMEHHA OPUEHTHUPOBATHCS B
MUpE BEIIECTB U XUMUYECKUX SBICHHM, UMEIOIIUX MECTO B MPUPO/JIE, B MPAKTUIECKON U
MOBCEHEBHOM KU3HU;

® pa3BUTHE YMEHHH U CHOCOOOB JESATENBHOCTH, CBS3aHHBIX C HaONIOJEHUEM U
OOBSCHEHHEM XHUMHYECKOTO OJKCIEPUMEHTa, COOJIOJCHHEeM TMpaBMil 0e30MacHOTo
oOparieHus ¢ BeIEeCTBAMH.

ConeprkarenbHasi XapaKTepUCTHKA TIeJIeH M 3a7ad W3Y4YeHUs MpeaMeTa B MporpaMMe o
XUMHUH YTOYHEHAa U CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMU MPUOPUTETAMH B CHCTEME
cpenHero obiiero oopasoBanusi. CerofaHs B MPENogaBaHU XUMUHU B OOJBIICH CTETIEHH OTHAETCS
NPEINOYTEeHUEe MPAKTUYECKOW KOMIIOHEHTE COJIep)KaHus OOy4YeHHs, OpHUEHTHUPOBAHHOM Ha
MOATOTOBKY BBITYCKHHUKA O0OIIE00pa30BaTeIbHOM OpraHu3allid, BIIAJICIONIET0 HE Habopom
3HaHWH, a (YHKIMOHAIHHOW T'PAMOTHOCTBIO, TO €CTh CIOCO0aMH W YMEHUSMHU aKTUBHOTO
MOJTyYeHUS 3HAHUN U MIPUMEHEHHS MX B PEATbHOM KU3HU JJIsl PEIICHUS MPAKTUYECKUX 3a/1a4.



B cB3u ¢ 3TMM Tnpu u3ydeHWH TmpenMeTa «XHMHS» JOMUHUpYIOIIEE 3HAYCHUE
nproOpETalOT TaKKE SN U 33]1a4H, KaK:

agantanus O0y4Jarommxcs K  YCIOBUSM  JWHAMHUYHO  Pa3BHBAIONICTOCS  MHpA,
(GbOpMUPOBAHHE WHTEIUICKTYaJIbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K caMo0Opa3oBaHMUIO,
COTPY/ZIHUYECTBY, CaMOCTOSITCJIbHOMY MPHUHSATHIO TPAMOTHBIX pEIICHUH B KOHKPETHBIX
YKU3HCHHBIX CHTYAaIlUsX, CBI3aHHBIX C BEIIECTBAMH U MX IIPUMCHECHUEM;

dbopMupoBaHHEe Yy OOYYAIOIIMXCS KIFOYEBBIX HABBIKOB (KIIFOUEBBIX KOMIIETEHITUH),
UMEIONINX YHUBEPCATHHOE 3HAYCHUE IS PA3IMYHBIX BHUJIOB ACSITEILHOCTU: PEIICHUS MPOOIIeM,
MOMCKA, aHajau3a W 00paboTKM wuHOOpPMAIUU, HEOOXOAWMBIX JJIsi TPUOOPETEHHUS OIbITa
NEeSITebHOCTH, KOTOpasi 3aHMMAeT BAKHOE MECTO B MO3HAHWU XUMHH, a TAKXKe IS OLEHKHU C
MO3UINI YKOJIOTHYECKON OC30IMACHOCTH XapaKTepa BIHMSHUS BEIICCTB U XUMHUYECKHX IPOIIECCOB
Ha OpraHHU3M YeJIOBEeKa U MPUPOJHYIO CPEy;

pa3BUTHE MMO3HABATEIbHBIX MHTEPECOB, MHTEIUICKTYalbHBIX H TBOPUYECKUX CIIOCOOHOCTEH
00y4aromuXCsl: CIIOCOOHOCTH CaMOCTOSITENILHO IMPHOOpPETaTh HOBBIC 3HAHHS 10 XUMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, HCIIOJIB30BATh COBPEMEHHBIC NH()OPMAIIMOHHBIC
TEXHOJIOTHH JJIs [IOUCKA U aHaM3a Y9eOHOW M HAYYHO-TIOMYJISIPHON WH(OPMAIUH XUMHUYECKOTO
COJICPKAHUS;

(dbopMHpOBaHUE U Pa3BUTHE Y 00YUAIONIMXCS ACCOIMATUBHOTO M JIOTUYECKOTO MBIIUICHUS,
HaOJIOaTEIBHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOJUMBI, B
YaCTHOCTH, MPH IUIAHUPOBAHUH U IMPOBEICHUN XUMHUYECKOTO IKCTICPUMEHTA;

BOCIIUTaHKE y 00YYAIONIMXCS YOSIKAEHHOCTH B TYMaHUCTHUECKOW HATIPABICHHOCTH XUMUH,
e€ BaXHOW POJM B PEUICHHH TJIOOANBHBIX MPOOJIEM pPAlMOHAIBHOTO MPUPOAOIOIB30BAHNUS,
MIOTIOJTHCHHSI SHEPTeTUYECKUX PECYpPCOB M COXPAHEHHUS TPUPOJHOTO PAaBHOBECHS, OCO3HAHUS
HEOOXOIUMOCTH OEPEKHOTO OTHOIICHHS K TIPUPOJIE M CBOEMY 370POBbBIO, a TAK)KE MTPHOOPETESHUS
OTIBITa MCTIOH30BAHMS MOTYYSHHBIX 3HAHUN ISl IPUHSATUS TPAMOTHBIX PELICHUI B CUTYaIHsX,
CBSI3aHHBIX C XHUMHUYECKUMU SIBICHUSIMHU.

B yuebnoMm mutane cpemHero oOmiero oOpa3oBaHus MpeAMET «XuMHUsS» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MPeIMETHON 007acTH «EcTeCTBEeHHO-HAYYHBIE PEAMETHI.

Mecto yueOHOro npeamera «XuMusi» B y4eOHOM ILIaHe

Xumuueckoe o0pa3oBaHME, IMOJy4aeMoOe BBITYCKHUKaMHU  0011eo0pa3oBaTeabHOM
OpraHM3aIly, SBISETCS HEOTheMJIEMOW 4YacThl0 uX obpa3zoBaHHOCTH. OHO CIYKHUT
3aBepIIAIOIINM 3TallOM pealn3aliil Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIFOYEBBIX
[IEHHOCTEH, MPHUCYIIUX IIEJIOCTHOM CHCTEME XHMHYECKOro O0Opa3oBaHUs. OTH IIEHHOCTH
KacaloTcs MO3HAHUS 3aKOHOB NMPHUPOIbI, GOPMUPOBAHUS MUPOBO33PEHUS M OOIIEH KyJIbTYpbl
YyelioBeKa, a TaKXke HKOJIOIMYeCKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/J0pPOBbIO U
npUpoHOH cpene. Peanusyercs xummuueckoe 00pa3oBaHue 00y4aroOIIUXCs HA YPOBHE CPETHETO
o0mrero o0pa3oBaHus CPEJCTBAMU YYEOHOTO TIpEeIMeTa «XUMHsI», COACP)KaHUE W TIOCTPOCHHUE
KOTOPOTO OMpEeNeleHbl B MporpaMMe IO XMUMHHU C Y4€TOM CHelnu(UKH HAyKd XUMHHU, €€
3HAUEHUsl B TO3HAHWM TPUPOJBI M B MAaTEPUAIBHON XU3HU OOIIECTBA, a TAaKXKe C y4ETOM
o0ImMX LeNel U MPUHIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro
obmero oOpazoBanusi B Poccuiickoit ®enepaunu. Tak, Hampumep, npu (HOpMUPOBAHUU
COJIEpKaHUsl MpeaMeTa «XUMUS» YUTEHBI CIEAYIONIME MOJIOKECHHUS O crienu(UuKe U 3HAYCHUU
HAyKH XUMUHU.

B yuebGHOM mutane cpemHero oOmiero oopasoBaHus NMpeaMeT «XuMUs» 0a30BOTO YPOBHs
BXOJIUT B COCTaB MpeaMeTHON o0macTu «EcTecTBeHHO-HAYUHbIE PEAMETHI.



OO1ee yrco 4acoB, peKOMEHIOBAHHBIX JIJIS U3Y4eHHUs XUMuM — 68 gacoB: B 10 kacce —
34 gaca (1 gac B Henemo), B 11 kitacce — 34 vaca (1 4ac B Heneo).

1. [Inanupyemble pe3yabTaThbl 0CBOEHHS MPOrPaMMbl Y4eOHOI0 npeamMera « XuMus» Ha
YPOBHe cpeiHero o01ero o0pazoBaHus.

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yjabTaTaM OCBOEHHS OOydYaroUMMHCS
nporpaMM cpenHero odmiero oOpa3oBaHUsS (JIMYHOCTHBIM, METANPEIMETHBIM U IMPEIAMETHBIM).
Hay4Ho-meTonuueckoil OCHOBOW Juisl pa3pabOTKU IUIAHUPYEMBIX Ppe3yJbTaTOB OCBOEHUS
pOrpaMM CpeaHero o0IIero o0pa3oBaHus SABIAETCS CUCTEMHO-IESTEIbHOCTHBIHN MOXO/.

B coorBercTBHU C CUCTCMHO-ACATCIbHOCTHBIM IMOAXOAOM B CTPYKTYPEC JIMYHOCTHBIX
pEe3yabTaTOB OCBOGHHS IMpeaMeTra «XUMHs» Ha YPOBHE CpeaHero oOmero oOpa3oBaHHS
BBIJICJIEHBI CIICAYIOLINE COCTaBIISIONIUE:

0CO3HaHHE OOYYarOIMMUCS POCCHUMCKOM TIpa)KAaHCKOM HAEHTUYHOCTH — TOTOBHOCTU K
CaMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH M CAaMOOTIPE/ICICHHUIO;

HaJIM4Yue€ MOTHBAIlUU K O6y‘-ICHI/IIO;

LIeJICHANPABJIEHHOE PAa3BUTHE BHYTPEHHUX YOEKACHUN JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEH M UCTOPUUECKUX TPAJULUNA 0a30BOM HAYKU XMMUHU;

TOTOBHOCTh M CIIOCOOHOCTH OOYyYaroIUXCs PYKOBOJCTBOBATbCS B CBOCH IESATEIBHOCTH
OCHHOCTHO-CMBICJIIOBBIMU  YCTAHOBKAMH, IPUCYIIUMU HGHOCTHOI;'I CUCTEME XHMHUYCCKOI'O
o0Opa3oBaHus;

HaJIMYMe TPABOCO3HAHMS HKOJOTHYECKOM KyJIbTYphl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTDH KU3HCHHBIC IJIAHBI.

JImuaOCTHBIC PE3YIbTATBl OCBOCHUA MNPCIMETA «XUMUS JOCTUI'alOTCA B CIAHUHCTBEC
yuyeOHOM M  BOCHUTATENbHOM JIEATENIbHOCTH B COOTBETCTBUM C T'YMAaHHUCTHUECKUMH,
COLMOKYJIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMH LEHHOCTSIMM M HJA€aTaMU  POCCUICKOIro
TpaXXJAaHCKOI'O O6HI€CTBa, NPUHATBIMH B 06HIGCTB€ HOpMaMH MW IpaBUJIaMU TIOBCACHMHA,
CHIOCOOCTBYIOIIMMH TIPOIlecCaM CaMOIIO3HAHUS, CAaMOPa3BUTHS M HPABCTBEHHOTO CTAaHOBJICHUS
JUYHOCTH 00Y4JaIOLIUXCS.

JIMYHOCTHBIE pe3yabTaThl OCBOEHUS NpenMeTa «XHMHUA» OTPaxkaroT CPOPMHPOBAHHOCTH
OTBITa TIO3HABATEIPHOW W TPAKTHYECKOW ESATETHHOCTH OOYYaIOIMUXCS 110 pean3aiuu
MIPUHSATHIX B 00IIECTBE IICHHOCTEH, B TOM YHCJIC B YACTH:

1) rpamaaHCKOro BOCIMTAHMS

0CO3HaHMsI 00YYAIOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX MpaB U O0S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPSIKY;

NpEaACTaBIICHHUA O COLNUAJIBHBIX HOpMax H IpaBWIaxX MEKIMYHOCTHBIX OTHOIICHUHA B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOMN JEATEIBHOCTH NMPHU CO3AAHUU YUEOHBIX MPOEKTOB,
pPEIICHUN yqe6HBIX M MTO3HAaBAaTCJIbHBIX 3a7a4, BBIIMTOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHHUSI, JIOTUKY M apTyMEHTbI JPYTHX
IpY aHaJIN3€ Pa3IMYHBIX BUJOB YUEOHOH e TeTbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[ICHHOCTHOTO OTHOILIEHHS K MCTOPUYECKOMY U HAy4HOMY HACJIEAUIO OTE4YECTBEHHOMN
XUMHUU;

YB@KEHHUSI K TPOLIECCY TBOPYECTBA B OOJACTH TEOPUH U MPAKTUYECKOTO NMPUMEHEHUs
XUMHHU, OCO3HAHUA TOr0, YTO AOCTHIKCHUA HAYKHU CCTh PE3YJIbTAT IJIUTCIIbHBIX Ha6HIOI[eHPII>’I,
KPOIOTIIMBBIX SKCIEPUMEHTATIbHBIX TOUCKOB, TIOCTOSIHHOTO TPY/AA YUEHBIX U IPAKTUKOB;



MHTEpeca M I[I03HABATEJIbHBIX MOTHBOB B TIOJYYEHHMM U TMOCIEAYIOIIEM aHajlu3e
nH(OpMaIUK O MEPETOBIX JOCTHKCHUSIX COBPEMEHHOM OTEUECTBEHHON XHUMUH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

HPaBCTBEHHOI'0 CO3HAHUS, STUUECKOTO MOBEICHHUS;

CITOCOOHOCTH OIICHUBATh CUTYAIlUH, CBSA3aHHBIC C XMMHUYECKUMU SBJICHUSIMH, U TPUHUMATh
OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMbI U LICHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE NOBEICHHE W MOCTYIKM CBOMX TOBApPHUILEH C IO3ULUHU
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIIECTBUM STUX TOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbA:

MOHUMAaHUS IIEHHOCTEH 30pOBOro W 0e30MacHOro oOpa3a JXKM3HHU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICHXUIECKOMY 37I0POBbBIO;

coOroficHus TpaBuil 0E30MacHOr0 OOpaIICHHSI ¢ BEIIECTBAMHU B OBITY, IMOBCEAHEBHOU
JKU3HU U B TPYAOBOU N€ATEIbHOCTH;

NOHMMAHUA [IEHHOCTH TPaBUJI WHAMBHAYAIbHOTO U KOJUIEKTMBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YIPOKAIOIIUX 3/I0POBBIO U )KU3HU JIFOJICH;

OCO3HAHHUS TIOCJICICTBUNA W HEMPUSATHS BPEIAHBIX TPUBBIYCK (YHOTPEOJICHUS aTKOTOJIS,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B Y4EOHO-MCCIEIOBATEIbCKON JIESITEIIbHOCTH,
00I11IECTBEHHO TOJIE3HOM, TBOPUYECKOM U IPYTUX BUJAX IESITCIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B PEIICHUM IPAKTHYECKUX 3a/lad COLUAIBbHOU
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPaKTUYECKOMY H3Y4YEHHUIO0 TpodeccHil pazauyHOro poja, B TOM YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUU 110 XUMHH;

YBaXX€HUS K TPYAY, JIIOASIM TpyJa U pe3yJbTaraM TPYJI0BOM 1€ITeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBHAYAIbHON TpaeKTOpuUu OOpa3oBaHMs,
Oynymiei mpodeccuu U peanusanii COOCTBEHHBIX JKM3HEHHBIX TUIAHOB C YUYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U TOTPEOHOCTEH OOIIECTRA;

6) 3K0JI0TMYeCKOT0 BOCTIUTAHUSA:

HKOJIOTMYECKHU IEIeCO00Pa3HOr0 OTHOIIEHHS K MPUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHUS
’KHU3HH Ha 3eMIIE;

MOHUMAaHHUS TJI0O0ATBHOTO XapaKTepa dKOJIOTHUYECKUX MPOOIeM, BIUSHUS YKOHOMUYECKUX
MPOLIECCOB HA COCTOSIHUE MPUPOTHOM U COLUATBHOU CpEIbl;

OCO3HaHUS HEOOXOJIMMOCTH WCIOJIL30BAHUS JOCTHKEHUH XUMUU JJIsl PEUICHHUS BOIPOCOB
parMOHAIBHOTO MPUPOIOTIOIH30BAHNS;

AKTHBHOTO HEMPHATHS JCHUCTBUN, MPHUHOCIIINX BPEA OKpYKAIOUIEH MPUPOTHON cpere,
YMEHHsI TPOTHO3HPOBATh HEOJIArONPUSTHBIC KOJOTHYECKHE TMOCIEACTBUS MPEINPUHUMAEMbIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJUYMsl PA3BUTOTO DKOJIOTHYECKOTO MBIIUICHUS, JKOJIOTHYECKOW KYJIbTYPHI, OIBITA
JESATETLHOCTH  DKOJIOTHYECKOW  HANpaBlIEHHOCTH, YMEHUS PYKOBOJCTBOBAThCS HWMH B
MO3HABATEIbLHON, KOMMYHUKATUBHOW U COIMATBHOMN MPAKTUKE, CIOCOOHOCTH U YMEHHS aKTHBHO
MPOTUBOCTOATH UACOIOTHH XeMohoouw;

7) HEHHOCTH HAYYHOT0 ITO3HAHUS:

c(hOPpMUPOBAHHOCTH MHUPOBO33PEHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAYKH U OOIIECTBEHHOM MPAKTUKY;

MOHWMAaHUS CHeMUPUKH XWUMHH KaK HAayKd, OCO3HaHUs e poimu B (OPMUPOBAHUU
paIMOHAIBPHOTO HAYYHOTO MBIIIJICHUS, CO3JaHUH IICJIOCTHOTO MPEACTABICHUsI 00 OKpYKaIoleM



MHpE KaK O €IMHCTBE NPHUPOJABI M YEJIOBEKA, B MO3HAHUU IMPUPOJHBIX 3aKOHOMEPHOCTEH WU
pelieHrnr TpobiieM COXPaHEHUs TPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTH B 0COOOW 3HAYMMOCTH XWMHH JJII COBPEMCHHOW NHMBHJIM3AIMU: B €€
TYMaHHCTUYECKON HaNpaBIEHHOCTH W BAXHOH POJIM B CO3JaHMM HOBOW 0a3bl MaTepUaNbHOU
KYJIBTYpbI, PEICHUH TJI00aNbHBIX MPOOJIEM yCTONYMBOIO Pa3BUTHS UYEIOBEUYECTBA — CBHIPHEBOI,
SHEPreTUYeCKOM, TMHIIEBOM U DKOJIOTUYECKOW O€30MacHOCTH, B PAa3BUTUU MEIUIUHBL,
00eCrevYeHnH yCIOBUI YCIEIIHOTO TPY/Ia M SKOJIOTHYECKH KOM(MOPTHOM KU3HU KaXKAOTO WieHA
00I11eCTBA;

€CTECTBEHHO-HAyYHOM TIpPaMOTHOCTH: TIOHMMaHHUS CYIIHOCTH METOJIOB IO3HAHU,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJNb30BAaTh MOJydaeMble 3HAHUS IS
aHajan3a U OOBACHEHMS SIBJICHUN OKPY)KAIOIIEr0 MHUpa M MPOUCXOIAIUX B HEM HM3MEHEHUH,
YMEHHSI JIeTIaTh 000CHOBAHHBIC 3aKITIOUYCHIHSI HA OCHOBE HAYYHBIX (PAaKTOB U MMEIONIUXCS JTAHHBIX
C LEJbIO MTOIYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO MCIIOJIb30BaTh XUMUYECKUE 3HAHUS AJIs pElICHUs pobiieM
B pEaJIbHBIX KU3HEHHBIX CUTyalUsX;

MHTEpEeCca K IMMO3HAHUIO U UCCIIEA0BATEIbCKOMN AEATEIbHOCTH;

TOTOBHOCTU M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUI0 M CaMOOOPAa30BAHMIO, K
AKTUBHOMY TIOJIyYCHHIO HOBBIX 3HAaHMW MO XHMHM B COOTBETCTBUM C >KM3HEHHBIMU
MOTPEOHOCTSIMU;

WHTEpeca K 0COOCHHOCTSM TPy/ia B PA3IMUHBIX cepax MpoPecCHOHATHHON JIeITeILHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbBI
MertanpenmMeTHble pe3yabTaThl OCBOEHUS Y4€OHOr0 npeameTa « XUuMUs» Ha YPOBHE CPEIHETO

o01ero 00pa3oBaHus BKIIOYAIOT:

3HaYMMble U1 (OPMHUPOBAHUS MHPOBO33PEHUS OOYYAIOIIUXCA MEXAUCHUIUIMHAPHBIE
(MexXMnpeMeTHbIE) O0IeHaYYHbIE TTOHATHS, OTPaKAIOIINE 1IEJTOCTHOCTh HAyYHOU KapTHHBI MUpa
U crienu(UKy METO/I0B MMO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BELIECTBO,
SHEprusi, SBJICHHE, MPOLECC, CUCTEMAa, HAy4HbIN ()aKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeIOBaHNe, HAOII0IeHUE, U3MEPEHHUE, IKCIIEPUMEHT U JIpyTHe);

YHHUBEpCAIbHBIE yuyeOHble  JeWCTBUS (mo3HaBaTeNbHbIE, KOMMYHHKaTHBHBIE,
perynsTuBHblE), obOecrneunBaomue (GopmupoBaHue (YHKIUMOHAJIBHOW TIpPaMOTHOCTH H
COLIMAJILHOM KOMITETEHIIMH 00YyJaromuxcs;

CHOCOOHOCTh ~ OOyYaromMXCsl  HMCIOJIb30BaTh ~ OCBOGHHbIE  MEXAMCLUUIUIMHApPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUS M YHHMBEpCaJbHble y4yeOHbIe JIEeWCTBUS B IIO3HABATEIbHOW U
COIIMAIbHON ITPAKTHKE.

MertanpeameTHble pe3yibTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAJIbHBIMU y4E€OHBIMU
MO03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU JICHCTBUAMMU.

OBJajieHHe YHUBEPCAIbLHBIMH Y4eOHBIMM MO3HABATEIbHBIMH /1CHCTBUSAMM:

1) 6a3oBble JJorMYecKHUe AeHCTBUS:

CaMOCTOSITENIbHO  (POPMYIMPOBAaTh M aKTyaJIU3UpPOBaTh MpoOJeMy, BCECTOpPOHHE €&
paccMaTpuBaTh;

ONpEAENATh LENU JEATEIBHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUU HX JOCTHIKECHMS,
COOTHOCHUTD PE3yJIbTaThl AEITEIbHOCTHU C MOCTAaBICHHBIMU LENISIMU;

UCIOJIb30BaTh TPU OCBOCHUM 3HAHUN NPUEMBI JIOTUYECKOTO MBIIUIEHUS — BBIIEIATH
XapakTepHble TNPU3HAKM TOHATHA M YCTAHABIMBAaTh MX B3aHMMOCBS3b, HCIOIB30BATh
COOTBETCTBYIOIIUE MMOHITHUS ISl OObSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPHH Ul KJIacCU(UKALIMHU BELIECTB U XUMUUECKUX PEAKIIM;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSAMU;



CTPOUTH JIOTMYECKHE pacCyKIeHHUs (MHAYKTHBHbIC, JEAYKTHBHbIC, [0 aHAJOIMH),
BBISIBJIATh 3aKOHOMEPHOCTH M IPOTHBOPEUYMUS B PACCMATPUBAEMBIX SIBJIECHUSX, (HOPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

IIPUMEHSTh B IPOLECCE MO3HAHMS, UCIOJIb3YEMbIE B XUMUU CHUMBOJMYECKHUE (3HAKOBBIE)
MOJIeIH, TPe0OPa30BbIBATE MOJIENIbHBIE ITPEICTABICHHS — XMMUYECKUH 3HAaK (CUMBOJ) JIEMEHTA,
XUMHYeckass (GopMmyia, YpaBHEHHE XUMMUYECKOW peakUuu — IpU pELIeHUH Yy4eOHbIX
[IO3HABATEJIbHBIX M IPAKTUYECKHUX 3a/ay, IPUMEHSTh Ha3BaHHBIE MOJIEIbHBIE MPEICTABICHUS
JUISL BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB U3y4aEMBbIX BEIIECTB U XMMHUECKUX PEaKLIUM.

2) 0a30BbIe HCCJIeN0BaTEIbCKHE 1eHCTBHS:

BJIa/IETh OCHOBAMHU METOJ0OB HAYYHOI'O IIO3HAHMS BEILECTB U XUMUUYECKUX PEaKLIUN;

dopMynupoBaTh LEIM W 33Ja4d  UCCIIEJOBAaHMs, MCIOJIb30BaTh IIOCTABJICHHbIE U
CaMOCTOSITENIFHO COPMYIIMPOBAHHBIE BOMPOCH B Ka4eCTBE MHCTPYMEHTA MO3HAHHUS M OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BIAJICTh HAaBBIKAMHM CaMOCTOSITEIBHOIO IUIAHWPOBAHHUS W TIPOBEACHHUS YUYEHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOIIONATh 32 XOJIOM IIPOLIECCa, CaMOCTOSTEIBHO
POTHO3UPOBATH €ro pe3ynbTaT, (HOpMyTUpoBaTh OOOOUICHHWS W BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEI0BaHMs, COCTABIATh OOOCHOBAHHBIA OTUET O MPOAEIAHHOM
pabore;

IpUOOpETaTh OIBIT YYEHUYECKOM HCCIEN0BAaTENIbCKOW W IPOEKTHOM JEeSTENIbHOCTH,
NPOSIBJIATH CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIIbHOMY IOHMCKY METOJIOB PpEIICHUS
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOAOB [TO3HAHUS.

3) padora ¢ nHpopManmeii:

OpUEHTUPOBATbCA B pA3IMYHbIX MCTOYHHMKAX HHGpopMauuu (HaAy4HO-TIOMYJIspHAs
JUTepaTypa XUMHUYECKOIO COJE€p)KaHus, CIpaBOYHble mocoOus, pecypchl IHTepHeTa),
aHAJTM3UPOBaTh MHGPOPMALMIO PA3IMYHBIX BUAOB M (OpPM MPEICTABICHHS, KPUTHYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEYUBOCTE;

(GbopMynupoBaTh 3ampoChl M MPUMEHATH pa3jMYHble METOABbl INPH MOHCKE U OTOOpe
uH(popMalu, HEOOXOAUMOM /1715 BBIIOJHEHUS YU€OHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

npuoOpeTaTh OMBIT UCHOJIb30BAHUS MH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBHIOMpATh ONTHUMalIbHYIO (pOpMYy NpeacTaBieHuss UHPOpMaluH (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAYYHBIM SI3bIK B KauyecTBE CpeAcTBa Npu padoTe € XUMHUYECKOH
uHpopMalMell: NPUMEHATh MEXIpeaMeTHble ((pU3uUecKkue M MaTeMaTH4ecKue) 3HaKu U
CUMBOJIBI, (hopMyIbl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MpeoOpa30oBbIBATh 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJISIITHOCTH.

OsiajeHHe YHHBEPCAJIbHBIMH KOMMYHHKATHBHBIMH el CTBHAIMM:

3aaBaTh BOIPOCH! MO CYIIECTBY OOCYXJAaeMOM TEMbl B XOJ€ JAUAIOra W/WIN JUCKYCCHH,
BbICKa3bIBaTh HJIeH, (OPMYIMPOBATH CBOM HPEUIOKEHHS] OTHOCUTEIBHO BBINOJHEHUS
MPEVI0KEHHOM 3a/1a4u;

BBICTYNIaTh C IPE3EHTALMEH DPE3yJIbTATOB IO3HABATEJIBHON JEATENBHOCTH, IMOJIYYEHHBIX
CaMOCTOSITEIBHO WM COBMECTHO CO CBEPCTHHKAaMH IIPH  BBIIOJHEHUH XUMHYECKOIO
9KCHEPUMEHTa, MPAKTHYECKOM padOThl IO MCCIEJOBAHUIO CBOICTB M3y4aeMbIX BEIIECTB,
peanu3anuy y4eOHOro MpoeKkTa M (OpMYIMPOBATH BBIBOJABI IO pe3ysbTaTaM IPOBEIEHHBIX
UCCIIEIOBAaHMI TyTEM COTIIACOBAHMSI ITO3UIIMIA B X0/1€ 00CYX/IEHUS 1 0OMEHa MHEHUSIMH.

OsgiaieHHe YHHBEPCAJbHBIMHU PeryIsSTHBHBIMH J1CHCTBUSIMU:

CaMOCTOSITEJIBHO TUIAHUPOBATH U OCYLIECTBIIATH CBOI ITO3HABATENIBHYIO ICSATEIBHOCTD,
onpenenss €€ LeNu U 3a7add, KOHTPOJIMPOBaTh M MO Mepe HEOOXOAUMOCTH KOPPEKTHPOBATH



npejiaraeMblii AJITOPUTM JCHCTBUI NPHU BBIOJHEHUH yYeOHBIX M HCCIICAOBATEILCKUX 3a1ad,
BBIOMpAaTh Hanbosee d3(PPEeKTUBHBINA CITOCOO WX pelIeHUs ¢ YYETOM IMOTyYeHUs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUUYECKUX PEAKIIUSIX;

OCYIIECTBIISITh CAMOKOHTPOJb CBOEH JIEATENILHOCTM Ha OCHOBE CaMoOaHaiu3a |
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUsD OTPAXKAIOT:

c(hOPMHUPOBAHHOCTH MIPEJICTABICHUI O XUMHUYECKON COCTaBISIONICH €CTECTBCHHO-HAYYHOM
KapTUHBI MHUpa, POJIM XMMHUU B MO3HAHUU SIBJICHUM MPUPObI, B (OPMUPOBAHUU MBILUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (QYHKIUMOHATBHOM TPaMOTHOCTH, HEOOXOAMMOW Ui pelleHus
MPaKTUYECKUX 3a/ad W HKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHOM CpelIE;

BJIQJICHUE CHCTEMOW XUMHUYECKHUX 3HAHUM, KOTOpas BKIIIOYAET: OCHOBOIOJATAOIINE
MOHTUS (XMMUUYECKUN 3JIEMEHT, aTOM, JJIEKTPOHHAsi 000JI04YKa aToMa, MOJIEKYJa, BaleHTHOCTb,
AJIEKTPOOTPHUIIATSIILHOCTh, XHUMHYECKass CBS3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpamiéHHasi), MOJb, MOJISIpHasE Macca, MOJSIPHBIA O00BEM,  YIVIEpOAHBIA  CKEJIET,
GbyHKIIMOHAIbHAS TpyMNa, paadKall, U30MEpHs, HW30MEepbl, TOMOJOTUYECKUH psJ, TOMOJIOTH,
YIJIEBOJAOPOABI, KUCIOPOJ U a30TCOAEPKALLIME COCAMHEHUSI, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BEICOKOMOJICKYJISIPHBIE COCIMHEHHMS); TEOPUH U 3aKOHBI (TEOPHUSI CTPOCHUSI OPTaHUYECKUX
BemectB A. M. DbByrtinepoBa, 3aKOH COXpaHEHHSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3bIK XMMHUHU; MHUPOBO33PEHUECKHE 3HAHHUS, JIekKAllMe B OCHOBE MOHMMAaHUS
MPUYMHHOCTA ¥ CUCTEMHOCTH XMMHUYECKUX SIBICHUHN, (PAKTONOTUYECKUE CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJIYYeHUH U O€30MaCHOM UCIOJIb30BAHUN BAXKHEUIIINX OPTaHUYECKUX BEIIECTB B OBITY
Y TIPAKTUYECKOM JEeSTEIHPHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUI BBISBISATh XapaKTepHbIE MPU3HAKU MOHATHH, YCTaHABINBATH
MX B3aUMOCB$I3b, UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS MPU ONMUCAHUU COCTaBa, CTPOCHUS U
MPEBPAILCHUI OPTaHUYECKUX COECTUHECHUM;

c(hOpMUPOBAHHOCTh YMEHHUM HCIIOJIH30BATh XUMUYECKYIO CHUMBOJIUKY JJISi COCTABJICHHS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON) GOpMYT OpraHUYECKUX BEIECTB
Y YpaBHEHMM XUMUYECKUX PEAKIUH, U3rOTABIUBATh MOJEIN MOJEKYJI OPraHUYECKHX BELIECTB
JUTSL WUUTIOCTPALIM UX XUMHYECKOTO M TIPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHHUM YCTAaHABIWBATH MPUHAJIC)KHOCTh M3YUYEHHBIX OPTaHUYECKUX
BEIIECTB MO HUX COCTaBy W CTPOCHUIO K OIpenelEHHOMY KIacCy/Tpymnme COeIuHEHUN
(YrmeBosoOpoabl, KHUCIOPOJ U a30TCOJEpIXKAIIMe COCAUHEHHS, BBICOKOMOJICKYIISPHBIE
COCIIMHEHUS), JaBaTh UM Ha3BaHWs MO cucrteMatmdeckord HomeHkiarype (IUPAC), a Taxxke
MIPUBOANTH TPUBHAIBHBIC HA3BAaHUS OTACIBHBIX OPraHMYECKHUX BEIIECTB (ITHIICH, MPOIHIICH,
aleTHIIeH, JTUJICHTJINKONb, TIUIEpUH, (eHon, (opmanbaeruy, aneTanbIeruja, MypaBbHHAs
KHUCITIOTa, YKCYCHAsl KUCJIOTa, OJIEMHOBAsl KHUCIIOTA, CTEapUHOBAs KUCIIOTA, TITI0K03a, (GPYyKTO3a,
Kpaxmall, [IeJUTI0J103a, TIUIUH);

c(hOpMUPOBAHHOCTh YMEHHUS OMNPENETATh BUIbI XUMHUUYECKOW CBS3M B OPraHUYECKUX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHUSI TPUMEHSTH TOJOXKEHUS TEOPUH CTPOCHHUS OPTaHUYECKUX
BemectB A. M. bytnepoBa 11t 00BsICHEHUSI 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUSI; 3aKOH COXPAHEHHUSI MacChl BEILIECTB;

c(OPMUPOBAHHOCTh YMEHUH XapakTepHu30BaTh COCTaB, CTpOoeHHE, (U3MUECKHe |
XUMUYECKHE CBOMCTBA TUIIMYHBIX MPEICTABUTENCH Pa3IMYHBIX KJIACCOB OPTaHMYECKUX BEILECTB
(MeraH, 9TaH, JTHWIEH, NPONWIEH, aleTwieH, OyramueH-1,3, merunOyraawen-1,3, OeH301I,



METaHOJ, STAaHOJ, 3TUJICHIJIMKOIb, TJIUIEpUH, (EHON, aleTalbIerujl, MypaBbuHas U YKCycHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmaj, UeJUI003a, aMHUHOYKCYCHas KHCIOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSA3b MEXKAY HUMH YPAaBHEHUSMU COOTBETCTBYIOUIMX XMMHUYECKMX pEakUui ¢
UCIIOJIb30BaHUEM CTPYKTYPHBIX (OpMYT;

c(OpPMUPOBAHHOCTh YMEHHSI XapaKTEpHU30BaTb MCTOYHUKH YIJIEBOJOPOJHOTO CHIPbS
(HedTh, TPUPOAHBIA Ta3, Yrojib), CHOCOOBI HMX MEPEepadOTKM M MPAKTUYECKOE NPHUMEHEHUE
IPOJYKTOB EPepadOTKH;

c(OPMHPOBAHHOCTh YMEHHUU MPOBOAUTH BBIYUCICHHUS 110 XHMHUYECKHM YpaBHEHHIM
(Macchl, 00bE€Ma, KOJIMYECTBA UCXOIHOTO BEIIECTBA WM MPOIYKTa PEAKIIUU [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 MCXOHBIX BEIIECTB MM IIPOYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHU BIAJCTh CUCTEMOW 3HAHUN 00 OCHOBHBIX METOJaX HAYYHOTO
[O3HAHMS, MCHOJIb3YEMbIX B XUMHM @pPU M3YyYECHUM BELIECTB M XHUMHUYECKHUX SBJICHUHN
(HaOnrofeHue, W3MEPEHUE, OKCIEPUMEHT, MOJCIUPOBAHKE), HCIIOJIb30BaTh CHCTEMHbBIC
XUMUYECKHUE 3HAHUS JIJIsl IPUHATUS PELICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYalUsX, CBA3aHHBIX
C BEIIECTBAMU U X IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUN COOJIO/IAaTh TMpaBUja MOJb30BAHUS XUMHUUYECKOU MOCYIO0N U
n1abopaTopHBIM 000PYAOBAaHUEM, a TaK)Ke MpaBujia oOpalleHus ¢ BEIIeCTBAMH B COOTBETCTBUU C
WHCTPYKIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUW IJIAHUPOBAaTh U BBINOJIHATH XUMHUYECKUH HKCIEPUMEHT
(mpeBpallleHusi OPraHuYeCKUX BELIECTB IIPU HArpeBaHUM, MOJyYEHUE STUIIEHA U U3YYEHUE €ro
CBOICTB, KQUECTBEHHBIEC PEAKIIUU OPTAaHUYECKUX BEIIECTB, IeHATypalis OeJIKOB IpU HArpEeBaHUH,
[[BETHbIE pPEaKLUUU OEJIKOB) B COOTBETCTBHMM C MpPaBUIAMH TEXHUKH O€30MacHOCTH MpHU
oOpallleHnH C BeIleCTBaMU M JIaOOpaTOpHBIM OOOpY/JOBaHUEM, MPEACTABIATh PE3YJIbTaThl
XUMHYECKOTO JKCIEepUMEHTa B (opMe 3allcu YypaBHEHUH COOTBETCTBYIOUIMX pEaKUuil U
(GbopMynHpOBaTh BHIBO/IBI HA OCHOBE ATHUX PE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHHUI KPUTHYECKU AaHAJIM3UPOBATh XMMHUYECKYI HH()OPMALHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanmu, UHTEpHET U 1pyrux);

c(OpMUPOBAHHOCTh YMEHUW COOJNIOJATh TpaBUia DKOJOTUYECKH II€JIECO00pa3HOro
NOBEJCHUS B OBITY M TPYAOBOW JEATEIBHOCTH B ILEISAX COXPAHEHHUs CBOETrO 370POBbS U
OKpYXKarollled MPUPOAHON Cpelbl, OCO3HABATh ONACHOCTh BO3JCHCTBHS HA YKUBBIE OpPraHU3MBbI
ONpeAeNéHHBIX OpPraHMYEeCKUX BEIIeCTB, MOHMMAas cwmbica nokazarenss [IJK, mosicHATs Ha
npuMepax CHocoObl YMEHbIIEHUS U MPEJOTBPAIICHUsS MX BPEIHOTO BO3JCHCTBHS Ha OpraHU3M
4eJI0BEKa;

JUIs 00y4aroIuXcs C OrpaHMYCHHBIMH BO3MOXKHOCTSIMHM 3JI0POBbS: YMEHHUE TNPHUMEHSTh
3HaHHS 00 OCHOBHBIX JOCTYITHBIX METOJIaX MMO3HAHUS BEUIECTB U XUMHUYECKUX SBJICHUIA;

JUTSL CIIENBIX U CIa0OBUAAIINX O0yYarOIIMXCs: YMEHHE UCII0Ib30BaTh PeIbepHO-TOUEUHYIO
cucremy o0o3HaueHuit JI. bpaiins 1u1st 3anucu XumMuueckux Gopmyt.

11 KJIACC

[TpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «O01as 1 HeopraHudeckasi XuMus» OTpaXkaroT:

c(OpPMUPOBAHHOCTh TMPEJICTABICHHUI: O XHUMHUYECKOH COCTaBISIONIEH €CTeCTBEHHO-
HAyYHOW KApTUHBI MHUpA, POJIM XUMHUU B TO3HAHUU SIBICHUH NPUPOABI, B (POPMUPOBAHUU
MBILUICHUSI U KYJIbTYpbl JIMYHOCTH, €€ (DYHKUMOHAJIBHON TIpaMOTHOCTH, HEOOXOAMMOM st
pelleHus MPaKTUYECKHUX 3a]a4 U SKOJIOTHYECKH 0OO0CHOBAaHHOT'O OTHOILIEHHS K CBOEMY 3/I0POBBIO
U IIPUPOJHON Cpene;

BIIQJICHUE CHCTEMOW XUMHUYECKHUX 3HAHUM, KOTOpas BKIIIOYAET: OCHOBOIIOJATAIOIINE
HOHATHS (XUMHYECKUN 3JIEMEHT, aToM, H30TOM, S-, P-, d- 3JIEKTPOHHBIC OpOHMTANIN ATOMOB,
nc(HOPMUPOBAHHOCTh TPEJCTABICHUNA: O XUMHUYECKOH COCTABIISIONIEH €CTeCTBEHHO-HAYYHOU



KapTHHbBl MHUpA, POJIM XUMHUHU B MO3HAHUM SIBJICHUN NPUPObI, B (GOPMUPOBAHUM MBILUICHUS U
KyJbTYpbl JIMYHOCTH, €€ (YHKIHMOHAIBHOM TIpaMOTHOCTH, HEOOXOAMMOW Uil pEeLIeHus
NPAaKTUYECKUX 3a/a4 W SKOJOTMYECKHM OOOCHOBAHHOTO OTHOILICHHSI K CBOEMY 3/I0POBBIO H
MIPUPOJHOM CpeJIE;

BIAJICHAE CHCTEMOM XMMHMYECKHX 3HAHMM, KOTOpas BKJIOYACT: OCHOBOIIOJATAIOIINE
HOHSTHUS (XMUMUYECKHH JIEMEHT, aTOM, U30TOIl, S-, P-, d- AJIEKTPOHHBIE OPOUTAIIN ATOMOB

c(OpPMHPOBAHHOCTh YMEHUI HCHOJIB30BATH XUMHUYECKYI0 CHMBOJHUKY JUIS COCTaBJICHUS
dopMyn BemiecTB M ypaBHEHHUH XHMHYECKHUX PEaKIMi, CHUCTEMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHaNbHbIE Ha3BaHHS OTAEIBHBIX HEOPraHUYECKHUX BEINECTB (yrapHbId ras,
YIJIEKUCHIBIA Ta3, aMMMAaK, rami€Has HM3BECTb, HETrall€Has W3BECTb, IUTbEBAs CONA, INUPHUT U
Apyrue);

c(OpMUPOBAHHOCTh YMEHUN OIPENEIATh BaJICHTHOCTh U CTEIEHb OKHCIECHUS XUMHUECKUX
3JIEMEHTOB B COCIMHEHMSX PA3JIMYHOTO COCTaBa, BUJ XUMHUYECKOH CBsI3U (KOBAJICHTHAs, HOHHas,
METaJUIn4YecKas, BOAOPOAHAs) B COEAMHEHUSX, TUI KPUCTAUIMYECKOM pPElETKM KOHKPETHOIO
BellecTBa (aTOMHAas, MOJIEKYJISIpHAs, MOHHAas, METAJUIMYEcKas), XapakTep Cpelbl B BOJIHBIX
pacTBOpax HEOPraHMYECKUX COECTUHEHMUI;

c(OpPMHPOBAHHOCTh YMEHUI yCTaHABJIMBATh NPUHAAJIEKHOCTh HEOPTaHUUECKUX BEIECTB
10 MX COCTaBy K ONpeAeaEHHOMY KJlacCy/TpyIie COeAUHEHUHN (IIPOCThIe BEIIeCTBA — METAJIIBI U
HEMEeTaJlJIbl, OKCHJIbl, OCHOBAHHUS, KUCIIOTbI, aM()OTEPHbIE TUAPOKCUABI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHH pPAacCKpbIBaTh CMBICI mepuogudeckoro 3akonHa JI. U.
MenpgeneeBa W JEeMOHCTPUPOBATb €ro  CHUCTEMATU3UPYIOUIYIO, OOBSCHUTENbHYIO U
NPOTHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh ~YMEHUH  XapaKTepU30BaThb DJJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 371eMeHTOB 1—4 nepronoB [leprnoauueckoil cucteMbl XUMU4eCKUX 31eMeHToB . 1.
MenneneeBa, HCIONB3ys MOHITUS «S-, P-, O-2JIEKTPOHHBIC OPOUTANNY, «IHEPreTHYCCKHE
YPOBHM», OOBACHATH 3aKOHOMEPHOCTH M3MEHEHHs] CBOWCTB XMMHUYECKHUX OJJIEMEHTOB M HX
COEIMHEHUH 1O nepuojaM u rpynmnam [lepuogudeckoil cucreMbl XMMUYECKUX d1eMeHToB [I. M.
Menneneena;

c(OpPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh (OMUCHIBATh) OOIME XUMUUECKUE CBONCTBA
HEOPraHMYECKUX BEIIECTB Pa3JIMYHBIX KJIACCOB, IOATBEPXKAATH CYIIECTBOBAHUE I€HETUYECKOU
CBSA3M MEXJAY HEOPraHWYeCKMMH BEIECTBAMU C IOMOIIbIO YPaBHEHHH COOTBETCTBYIOIIMX
XUMUYECKHUX PEAKINN;

c(OPMHPOBAHHOCTh YMEHHUS KJIacCU(UIMPOBATh XMMHUYECKHE PEAKIMU MO Ppa3IUYHBIM
npu3HakaM (YHCIy M COCTaBy pearupyrouux BeLIecTB, TEIIOBOMY 3((heKTy peakiu,
M3MEHEHUIO CTENIEHEeW OKMCIIeHMSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIuH, Y4acTHIO KaTallu3aTopa);

c(OpMHUPOBAHHOCTh YMEHUHN COCTaBJIATh YPaBHEHUS peaklUi Pa3iIUYHBIX THIIOB, TOJHBIE
U COKpAIIEHHBIE YPAaBHEHHs peakUUil HOHHOTO OOMEHa, YUMTBIBasl YCIOBHS, MPH KOTOPBIX ITH
peaxkuy UAyT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHHMHM MPOBOJUTH pEAKLUHU, MOATBEPXKIAIOIINE KauyeCTBEHHBIN
COCTaB pA3JIMYHBIX HEOPraHMYECKHX BEIIECTB, pAClO3HABaTh OMBITHBIM MYTEM HOHBI,
IIPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaxX HEOPraHUUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHUH PaCKpbIBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peaKMii MOCPEICTBOM COCTABICHMSI AEKTPOHHOIO OaaHca 3TUX PEaKIU;

Cc(OPMHUPOBAHHOCTb YMEHUI OOBACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW PEAKLUU OT
pa3NMYHBIX (DAKTOPOB; XapakTep CMELICHHS XUMHUYECKOTO PaBHOBECHS B 3aBHCHUMOCTH OT
BHElIHero Bo3aelcTBus (mpuHuun Jle [llatense);

Cc(OPMHPOBAHHOCTb YMEHUI XapaKTepU30BaTh XUMHUECKUE ITPOLIECCHI, JIEKAIINE B OCHOBE
IPOMBIIIJICHHOTO IOJY4YEHUs CEpPHOM KHCIOTHl, aMMMaka, a Takke C(HOPMHPOBAHHOCTh



IpeACTaBIeHU 00 OOLIMX HAayyHBIX MPUHIMIIAX M 3KOJOIMUYECKHX IMPOoOJeMax XMMHUYECKOIO
IIPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUN MPOBOIUTH BBIYMCICHHUS C HCIOJIb30BAHUEM MOHSATHUS
«MaccoBasi JIONISl BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIIECHHHA Ta30B IpPU XHUMHYECKHX
peaKIMAX, Macchl BELECTBa WM 00bEMa ra3oB IO U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
win 00bEMY OJHOTO M3 y4YacTBYIOUIMX B pEaKIUH BELIECTB, TEIUIOBOro 3¢ ¢exra peakiuu Ha
OCHOBE 3aKOHOB COXPAaHEHHUsI MACCHI BELIECTB, IIPEBPAILICHNS U COXPAHEHUS YJHEPTUU;

c(OpPMUPOBAHHOCTh YMEHUH COOJIIO/IATh MpaBUiIa MOJIb30BAHUS XUMHUYECKOW TIOCYION H
71a00paTOPHBIM 00OPYZOBAaHUEM, a TaK)Ke IIPaBUiIa OOpAIEHUs C BELIECTBAMU B COOTBETCTBUH C
UHCTPYKLHUSMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OINBITOB;

c(OpMUPOBAHHOCTh YMEHUW IJIAHUPOBATh U BBINOJIHATH XUMHUYECKUH HKCIEPUMEHT
(pa3znoxeHue IEepoKcHJa BOJOpOJAa B IPHUCYTCTBUM KaTalu3aTopa, ONPEICIIEHUE Cpenbl
pPacTBOPOB BEILIECTB C MOMOILBIO YHUBEPCAIBHOIO MHIMKATOPA, BIAMSHHUE PA3IUYHBIX (aKTOPOB
Ha CKOPOCTh XHMHYECKOH peakluH, peaklMd HOHHOTO OOMEHa, KaueCTBEHHbIE peakIUHu Ha
cynbdar-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHUS, PEIICHHE SKCIEPUMEHTAIBHBIX
3a7ady no temam «Metamsl» U «Hemeramibl») B COOTBETCTBUM C TMpaBUIaMH TEXHUKU
0e3011acCHOCTH MpH OOPALIEHNH ¢ BELIeCTBaMU U J1a00paTOPHBIM 000PYAOBaHUEM, NPEICTABIISATh
pe3yibTaThl XMMHYECKOTO SKCHEpUMEHTa B (opMe 3amucu ypaBHEHHMH COOTBETCTBYIOILUX
peaxiuii 1 GopMyIMPOBaThH BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh yYMEHUH KPUTHYECKH AaHAJIM3UPOBATh XMMHUYECKYI0 HH()OPMAIHIO,
HOJIy4aeMyI0 M3 Pa3HbIX HCTOYHUKOB (CpeicTBa MacCOBOM KOMMYHHKaIMU, IHTepHET U Apyrux);

c(OPMHPOBAHHOCTh yYMEHUH COOMIOJAaTh MpaBUIa HKOJOTHYECKU IeJIeCO00pa3HOro
MOBEIEHNUA B OBITY M TPYIOBOW JEATEIBHOCTH B LEISIX COXPAHEHHUS CBOETO 370pPOBbS U
OKpY’KaroIlled MPUPOJHON CpeAbl, OCO3HABATh OIACHOCTh BO3JIEUCTBUS Ha KUBBIE OpraHU3MBbI
OTIpeNIeNIEHHBIX BEIIEeCTB, MOHUMas cMblici nokazatens [1/IK, moscHATe Ha mpuMepax crnocoOsbl
YMEHBILIEHUS U MIPEAOTBPALICHUSA UX BPEIHOIO BO3ICHCTBUSA HA OPraHU3M YEJI0BEKA;

JUIsl 00YYaroIIMXCSl C OrPAaHUYEHHBIMH BO3MOXKHOCTSMHU 3/I0POBBS: YMEHHE HPUMEHSATH
3HaHMSI 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BELIECTB U XUMHUYECKUX SBJICHHUIA;

JUIS CIIETIBIX M CIA00BUAALIMX OOyUarOMUXCsl: YMEHHE UCTI0Ib30BaTh PEIbe(HO-TOUECUHYIO
cucremy o0o3HaueHuit JI. bpaiins 1uist 3anucu Xumuyeckux Gopmyt.

COJAEPKAHUE OBYYEHUSA

10 KJIIACC
OPI'AHNMYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKO XMMHH

[TpenMeT oprannyeckoil XUMuUM: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAUCHUE
B IIOJIyYEHUU HOBBIX BEIIECTB U MaTEpUajoB. Teopus CTPOEHUS OPraHUYECKUX COEAMHEHMH A.
M. BytnepoBa, e€ ocHoBHble MoyOkeHUs. CTpPyKTypHble (HOPMYJbl OpPraHUYECKHX BEIIECTB.
['omomnorus, usomepus. XuMudeckas CBA3b B OPraHUYECKUX COEIMHEHUSAX — OJIMHApHBIE U
KpaTHBIE CBA3H.

[TpencraBienue o kiaccu(uKauy OpraHuueckux BemecTB. HoMeHkiaTypa opraHmuecKux
COEIMHEHUHN (CHUCTeMaTHuYecKas) M TpPUBHAIbHbIE HA3BaHUS BaXKHEHIIMX IpeICTaBUTENEH
KJIACCOB OPraHUYECKHUX BELIECTB.

OKCIIepUMEHTAJIbHbIE METO/Ibl M3YYEHHUs BEIIECTB U WX NPEBPALICHUN: O3HAKOMJICHUE C
o0pa3laMu OpraHUYecKUX BELIECTB M MaTepHajaMyd Ha MX OCHOBE, MOJCITUPOBAHHME MOJEKYI




OpraHMYECKHUX BEIIECTB, HAOJIOJEHUE U ONUCAaHUE JIEMOHCTPALMOHHBIX OIBITOB IO
MPEBPAICHUIO OPTaHUYECKUX BEIECTB MPU HArpeBaHUM (IJIaBjieHHe, 0OyTIMBaHUE U TOPEHHE).

YriieBogopoabl

AJIKaHBI: COCTaB M CTPOCHHME, TOMOJIOTMYECKMH psa. MeTaH M 3TaH — HOpoCTeHInne
NPEJCTaBUTENIN AJIKAHOB: (U3MYECKHME M XHUMHUYECKHE CBOMCTBAa (peakiuH 3aMelleHUs U
TOpEeHUs ), HAXOXKACHHUE B IPUPO/IE, OTyYCHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTMUECKUN psAJl. DTUIIEH U NPONMWIEH — MPOCTEHIINe
MPEJICTABUTENIN AJKEHOB: (PU3WYECKHE M XUMHUYECKHE CBOMCTBA (peakluuu THAPUPOBAHUS,
raJIOr€HUPOBAHMUS, TUIPATAllUY, OKUCIICHUS U MOJIMMEPHU3aLNN ), IOIy4EHUE U IPUMEHEHUE.

Ankanuensl: OyraaweH-1,3 u merunOyranueH-1,3: CTpoeHWe, BaKHEHUIINE XUMHYECKHE
cBoiicTBa (peakuus noauMmepusanun). [loaydeHre CHHTETUUECKOTrO KayuyKa U pe3HHBI.

AJIKMHBI: COCTaB M OCOOCHHOCTHM CTPOCHHMS, TOMOJIOTMYECKUW psii. AIeTuieH —
MPOCTEUIINNA TTPEACTABUTEND AJIKUHOB: COCTaB, CTPOCHHE, (PU3NUYECKHE U XUMUYECKUE CBOMCTBA
(peakuuu THAPUPOBAHUS, TATIOT€HUPOBAHMS, THAPATAIIMH, TOPEHHS ), TOy4YE€HUE U IPUMEHEHHE.

Apenbl. beH3on: coctaB, cTpoeHHE, (HU3HUYCCKHEC M XHUMHYCCKHE CBOMCTBA (peakiuu
TaJIOTEHUPOBAHUS W HUTPOBAHHUA), TOIY4YCHHE M MpUMEHeHue. Tolyon: cocTaB, CTpOCHHE,
(buznyeckue U XUMHUYECKUE CBOICTBA (peaKklMU TaJOreHUPOBAaHUS U HUTPOBAHMUSI), IOJIYYEHHUE U
npuMeHeHue. TOKCUYHOCTh ~ apeHOB.  |'eHeTHueckass CBSI3b  MEXIY  YIVIEBOJOPOJAMHU,
MPUHAJIEKAITMMU K Pa3JIMYHBIM KJIacCaM.

[TpuponHble UCTOYHUKH YTIIeBOAOPOAOB. [Ipupoanslii a3 U MoOMyTHbIE HEPTSIHBIC Ta3bl.
Hed1b u e€ npoucxoxaenue. CriocoOs! nepepaboTKu HEPTH: IEPETOHKA, KPEKUHT (TEPMUUYECKHIH,
KaTtaquThuueckuit), mnuponus. IlpoaykTel mnepepaboTku HedTH, UX NpPUMEHEHHE B
IIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib U MPOyKThl €ro nepepadoTKH.

OKCIIEPUMEHTAIbHBIE METOJIbl U3YYEHHs] BEUIECTB M HMX IMPEBPAIICHUN: O3HAKOMJIEHUE C
oOpa3lamu IUIacTMacc, KayuyykoB M pe3uHbl, koiuiekuuu «Hedte» u «Yroasy, MonearpoBaHue
MOJIEKYJ YIJIEBOAOPOAOB M TaJOr€HONPOU3BOAHBIX, IPOBEJACHNUE IPAKTUYECKON pabOTHI:
MOJIyYEHHUE 3TUJICHA U U3YUYEHHE €r0 CBOMCTB.

Pacuérnbie 3a1a4u.

Bolunicnenuss 1Mo ypaBHEHHMIO XMMMYECKOM peakiuu (Mmaccbl, o0ObEMa, KOJIMYECTBa
UCXOJIHOTO BEIIeCTBAa WJIM HPOAYKTa PEAKIMU IO M3BECTHBIM Macce, 00BbEMY, KOJIMUYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB UM MPOAYKTOB PEAKIINH).

Kucaopoacoaep:xamme oprannyeckie CoeiHHEHUs

[IpenenbHble OJHOATOMHBIE CHHMPTHL. MeTaHON W 3TaHON: CTpoeHue, (U3HUecKue U
XUMHYECKHE CBOMCTBA (peakiuH C aKTHBHBIMU METaJUIaMU, TajJoreHOBOJOPOJaMHU, TOPEHHE),
npuMeHeHrue. BogopoiHblie cBA3U MeX1y MOJIEKYJaMH CUPTOB. [leficTBHe MeTaHOa U ATaHOIa
Ha OpraHu3M YeJIOBEKa.

MHoroaromMHble CHUPTHL. OTWICHIVIMKOAb M TIULEPUH: CTpoeHHe, (U3HUecKue U
XUMHUYECKHE CBOMCTBA (B3aUMOJEHCTBUE CO MIEJTOUYHBIMU METAJIJIaMHU, KAUECTBEHHAsl peaKIIus Ha
MHOTOaTOMHbIe cnupThl). JlelicTBUe Ha opraHu3M uenoBeka. [IpuMmeHeHue riulepuHa U
STUJICHTITUKOJIS.

@DeHoI: CTPOCHHE MOJIEKYIIBI, GPU3NUYECKHE U XUMUYECKHE CBOMCTBA. TOKCUYHOCTH (eHoa.
[Tpumenenue peHona.

Anpaeruasl W ketoHbl. dopmanpierun, anetaibAeTHA: CTpOoeHUEe, (U3NYeCKue u
XUMUYECKHE CBOMCTBA (PEaKUMU OKHUCJIEHUS M BOCCTAHOBJICHUS, KAYECTBEHHBIE PEAKIUN),
MOJIy4YEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE Mpe/e/ibHbIe KapOOHOBBIE KHUCIOTHl. MypaBbUHAst U yKCYCHast KHCIOTBIL:
cTpoeHue, GU3NIeCKUe 1 XUMUYECKHE CBOMCTBA (CBOWCTBA, OOIIHE /Tl KJlacca KUCIIOT, PeaKITus
sTepudUKanmMm), TMOJNydeHne u TnpuMeHeHue. CTeaprHOBas ¥ OJEMHOBAas KHUCIOTHI Kak
MPEJICTABUTENN BBICIINX KapOOHOBBIX KUCIOT. MbUIa KaK COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX
MOIOLIEE NECUCTBHE.

CrnoxHble 3(pupbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX IPUPOB.
Kupsl. I'maponus xxupos. IIpumenenne xxupoB. bruonoruueckas poiib KUpPOB.




VYrneBoasl: cocTas, kiaccudukanus yrieBogoB (MOHO-, TU- U Tojucaxapuabl). [moko3a —
NPOCTEHIINKA MOHOCaxapuJ: OCOOCHHOCTH CTPOCHMSI MOJEKYJbI, (pU3NYECKHe M XUMUYECKUE
cBoicTBa (B3aumojencTBue ¢ ruapokcugom menu(ll), oxucieHue amMmMuayHbIM PacTBOPOM
okcuma cepedpa(l), BoccTaHOBiIEHHE, OpOXXKCHHE TIIFOKO3bl), HAXOXICHUE B TPHUPOJE,
pUMEHeHUe, buoornueckas poib. PotocuuTe3. DpyKTO3a KaK U30MEP TIIFOKO3BI.

Kpaxman u nemnono3a kak npupojHbie noiaumepbl. CTpoeHrne Kpaxmana U LeJUTFOJIO3bI.
duznyeckue 1 XMMUYECKHE CBOMCTBA KpaxmMasa (FMApoJin3, KaueCTBEHHAs peaKLus ¢ HOJOM).

OKCIEepUMEHTAIbHBIC METOJIbl M3YYEeHMs] BEUIECTB M WX MPEBPALICHUH: NpPOBEACHUE,
HAOJIIOJICHUE M ONMCAHME JEMOHCTPALMOHHBIX OIIBITOB: T'OPEHHE CIUPTOB, KayeCTBEHHbIE
peakIMy OJHOATOMHBIX CHHUPTOB (OKHCIIeHHe 3TaHoja okcumom wmeau(ll)), mMHOroatoMHBIX
crnupToB (B3auMojeicTBue ruiepuHa ¢ rugapokcuaoMm wmeau(ll)), ampaerunoB (okucieHue
aMMHayHbIM pacTBopoM okcuga cepeopa(l) u rugpokcumom wmeau(ll), B3aumopeicTBue
Kpaxmajia ¢ H0JI0M), IPOBEJCHHE MPAKTUYECKON pabOThl: CBOWCTBA pacTBOpa YKCYCHOM KUCIIOTHI.

Pacuérnbie 3a1ayu.

Bbrurcnenuss 1Mo ypaBHCHHIO XHMHYECKOW peakiuu (Maccbl, 00BbEMa, KOIMYECTBA
MCXOJHOTO BEIIeCTBa WJIM MPOJIYKTa pEakUUU MO HU3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXO/IHBIX BEUIECTB UJIU IPOAYKTOB PEAKIIMH).

A3oTconepikaliie OpraHn4eckiue CoeTMHEHNUS.

AMUHOKHUCIOTHI KaKk aM(OoTepHble Opranuyeckue coequHeHus. @U3ndeckue U XUMUYECKue
CBOICTBAa aMHHOKHUCIOT (Ha MOpUMepe TJUIKHA). buomormyeckoe 3HAYE€HUE AMUHOKHUCIOT.
[TenTuae!.

benku kak mpupoAHbIE BBICOKOMOJIEKYISIpHBIE coequHeHus. llepBuuHas, BTOpuYHas U
TpeTUYHasi CTPyKTypa OenakoB. XHMMHMUYECKHE CBOMCTBA OEJIKOB: TUAPOJIN3, JEHATypalus,
KaueCTBEHHBIE PEaKIINH Ha OENKHU.

OKCHepUMEHTAIbHbIE METO/bl M3YYEHHUs BEUIECTB M WX NPEBpAIICHUN: HAOIIOACHHE U
OMHCAaHNUE JEMOHCTPAIIMOHHBIX OIBITOB: JEHATypalusi OENKOB IpU HArpeBaHUU, IIBETHHIC
peakiuu OENKOB.

BrbicokomosieKyJIIpHBIE COeINHEHUS

OCHOBHBIE TIOHSITUS XWMHUHM BBICOKOMOJIEKYJISIPHBIX COCAMHEHHH: MOHOMEp, IOJIUMED,
CTPYKTYpPHOE 3BEHO, CTENIEHb IOJMMEPHU3ALMM, CPEIHAs MoJeKyisapHas Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUI — MOJMMEpU3aIIUs U MOJIMKOHCHCAIINS.

OKCIIEPUMEHTAIbHBIE METOJIbI U3YYECHMsS] BEIIECTB M WX IMPEBPAIICHUN: O3HAKOMJIEHUE C
oOpa31amMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyYyKOB.

MexnpeaMeTHbIE CBS3U.

Peanu3anus MeXnpeIMETHBIX CBS3€M NMpPHU M3ydeHUM opraHnyeckod xumuu B 10 kiracce
OCYIIECTBIISIETCS. 4Yepe3 HKCIOIb30BaHHE KaK OOIIMX €CTECTBEHHO-HAyYHBIX MOHATHH, Tak W
MOHSTHUM, SABJISIOUINXCS CUCTEMHBIMU JJIS1 OTJIENIBbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTecTBEeHHO-HAYYHBIE TOHSTHUS: SBJICHHE, HAYYHBIH (akT, TUMOTE3a, 3aKOH,
TEeOopus, aHalu3, CHHTE3, KiIaccupuKaluus, MepUoJUYHOCTh, HAOMIOACHUE, W3MEpPEHUeE,
AKCIEPUMEHT, MOJIEITUPOBAHHUE.

®duznka: MaTepus, SHEPTUs, Macca, aToM, JJIEKTPOH, MOJIEKYJIa, SHEPreTUYECKHI YpOBEHbD,
BEIIIECTBO, TEJO, 00bEM, arperaTHOe COCTOSIHUE BEIIEeCTBA, (PM3UYECKUE BEIUYMHBI U €AUHULIBI
WX U3MEPEHUSI.

Buonorusi: kierka, opraHusM, Ouocdepa, oOMEH BeIIECTB B OpraHu3Mme, (OTOCHHTES,
OMOJOTHYECKH aKTUBHBIE BellecTBa (OENKU, YIIIeBOIbI, KHUPbI, PepMEHTHI).

['eorpacdusi: MUHEpabl, TOPHBIE TTOPO/IBI, TTOJIE3HBIE HCKOMAeMBbIE, TOTLTUBO, PECYPCHI.

TexHonorus: NUIEeBble MPOAYKThI, OCHOBBI PallMOHAILHOTO MUTAHUS, MOIOIINE CPENICTBA,
JIEKAPCTBEHHbIE U KOCMETUYECKHE MIPenapaThl, MaTepuaibl U3 UICKYCCTBEHHbBIX U CUHTETHUYECKHUX
BOJIOKOH.

11 KUIIACC

OBIIASA U HEOPTAHNYECKASA XUMMUSA



Teopernyeckne 0CHOBbI XUMHH

XuMu4eckuit dnmeMeHT. AToMm. Snpo aroma, HW30TOMBL. DJIEKTpOHHAas 000JIOYKa.
DHepreTHyeckre ypoBHH, MOAYPOBHU. ATOMHBIC OpOUTANH, S-, P-, d- 3meMeHThl. OCOOEHHOCTH
pacipeneneHus 3JEKTPOHOB MO OpOUTaIsIM B aTOMax 3JIEMEHTOB IMEPBBIX YETBHIPEX MEPUOOB.
DneKTpoHHask KOH(GUTYypalus aTOMOB.

Ilepuonnueckuii 3akoH u Ilepuoamyeckas cucremMa XHUMUYECKUX 23yeMeHTOB /[l
W. MenpneneeBa. CBs3b INepuoanueckoro 3akoHa W Ilepuogmyeckoil CUCTEMBl XUMHUYECKHX
sanemenToB [[. . MenneneeBa ¢ COBpeMEHHON TeOpHeil CTpOEHUS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOWCTB XMUMUYECKUX AJIEMEHTOB U 00pa3yeMbIX MU MPOCTHIX U CJIOKHBIX BEIIECTB
0 TPYIIaM U epuoaam. 3HaueHre MepruoIUIECKOro 3aKOHa B Pa3BUTUHU HAYKH.

CrtpoeHue BemiecTBa. XUMHUYECKas CBs3b. BuAbl XUMHUYECKOW CBS3U (KOBaJCHTHAs
HETOJISIPHAsl W TOJISIpHAsi, MOHHAs, METaJuTMuecKas). MeXaHu3Mbl O00pa30BaHHS KOBAJICHTHOU
XUMHUYECKON CBsA3M (OOMEHHBIN M JOHOPHO-AaKIENTOpHbIN). BomoponHas cBsi3p. BaneHTHOCTH.
DNeKTpOoOTpULIaTebHOCTh. CTeneHb OKuciieHus. IOHbI: KaTHOHBI U AaHUOHBI.

BemiectBa MOJIEKYJIIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHUS. 3aKOH IOCTOSTHCTBA COCTaBa
BEIECTBA. THIBI KPUCTAUIMUECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEHIETKH.

[Tonsitne o nucnepcHbIX cucremax. VICTHHHBIE U KOJUIOMIHBIE pacTBOPBL. MaccoBasi 10Jis
BEILECTBA B PACTBOPE.

Krnaccudukanus HeopraHuuecKux coequHeHnii. HoMeHkIaTypa HeopraHu4eCKiX BEIIECTB.
['eneTnueckasi CBA3b HEOPraHUYECKUX BELIECTB, MPUHAAJICKAIIUX K PA3ITHMUHBIM KIIACCaM.

Xumnueckass peakuus. Kiaccudukanuss XUMHUUECKMX pEaKIMi B HEOPraHUYECKOW H
OpraHUYECKON XMMUHU. 3aKOH COXPAHEHUs MacChl BEUIECTB, 3aKOH COXPAHEHUs U MpEBpalICHUs
SHEPTUU MPU XUMHUYECKUX PEaAKITUSIX.

CkopocTh peaknuu, €€ 3aBUCUMOCTb OT pa3iHyYHbIX (akTopoB. OOpaTHUMbIE peaKIUu.
Xumudeckoe paBHOBecue. DaKTOphI, BIMUSIONIME HA COCTOSHHE XHMHYECKOTO PaBHOBECHS.
ITpuniun Jle [larense.

OnekTponuTHueckas nuccormaius. CunbHble W cliadble AMeKTpoduThl. Cperma BOIHBIX
pPacTBOPOB BEIIECTB: KUCIAs, HEUTpaJIbHAsl, IIEJIOYHAs.

OKHUCIUTENTbHO-BOCCTAHOBUTEIHHBIC PEAKIIUHU.

OKCIIEPUMEHTAIbHBIE METOJ/Ibl M3YYEHHsI BEIIECTB W MX MPEBPALIECHUN: JEMOHCTPALIMS
tabmui «llepuogmyeckass cucrema xumudeckux snemeHtoB J[. WM. MenneneeBa», u3ydeHue
MoJieIel KpUCTAITHYECKUX PEIIETOK, HAOMI0ICHHE
Y OIMCAaHUE IEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3sIoKEHUE MTEPOKCH A BOJOPOA B
NPUCYTCTBUM  KaTalu3aTopa, OIpPEACNICHHE Cpelbl pacTBOPOB BELIECTB C  I[OMOIIbIO
YHHUBEPCAIbHOIO MHAMKATOPA, peaKlMd HOHHOTO oOMEHa), MPOBEACHHE MPAaKTUUECKOl paboThI
«BnusHue pa3nuuHbIX (PAKTOPOB HA CKOPOCTh XUMHUECKON peaKIIhm.

Pacuérnbie 3a1auu.

Pacuérel o ypaBHEHUSIM XUMHUYECKUX PEAKLUN, B TOM YUCJIE TEPMOXUMUUYECKHE PACUETHI,
Pacy€ThI C UCTIOIB30BAHUEM MOHATUS «MACCOBAs JTOJISl BEILIECTBAY.

Heopranuueckasi xumusi

Hemeramnsl. [Tonoxxenne HemeTawioB B [lepronnueckoi cucteMe XUMHUYECKUX JIEMEHTOB
J. U. MenneneeBa u OCOOEHHOCTH CTpOCHHS aTOMOB. (DHU3WYECKUE CBOWCTBA HEMETAJUIOB.
AnnoTponusi HeMeTauIoB (Ha IpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

XVUMUYECKHE CBOMCTBA BaKHEHUIIMX HEMETANIOB (TaloreHoB, cepbl, a3zoTa, Qocdopa,
yriaepojaa U KpeMHHs) U UX COCIUHEHHI (OKCHUIOB, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOIHBIX
COCTMHECHUN).

[IpruMmeHeHre BaXXKHEUIIINX HEMETAIUIOB U UX COCTMHEHUN.

Meramisl. [lonoxenue metamioB B llepuoanyeckoil cucreMe XMMAYECKUX 3JIEMEHTOB /l.
N. MenpaeneeBa. OCOOEHHOCTH CTPOCHHUS JJICKTPOHHBIX 000J704YeK aToMOB MeTayioB. OOmiue
¢dusnueckue cBoiictBa MeTaysioB. CIUIaBbl METAIOB. DJIEKTPOXMMUYECKUNA Psf HANpsOHKEHUH
METaJIOB.




XUMHUYECKHUE CBONCTBA BAXKHEMIIMX METAUIOB (HATpUM, Kajaui, KajablMd, MarHui,
ATIOMUHUM, IUHK, XpPOM, KEeJIe30, MeJlb) U UX COCTUHEHHIM.

OO6mmue criocoObl MoTy4YeHUsT MeTaJuIoB. [IpruMeHeHre MeTaioB B OBITY U TEXHHKE.

OKCIIEPUMEHTAIbHBIE METOJbl H3YYEHHs BEIIECTB M WX NOPEBPALICHUN: H3YYCHHUE
KOJUIEKIMU «MeTalibl ¥ CIIaBbl», 00pa3IloB HEMETAIOB, PEIICHUE SKCIIEPUMEHTAIbHbBIX 3a/1a4,
HaAOJIIO/ICHUE M OIMCAaHUE JEMOHCTPALMOHHBIX U JAOOPATOPHBIX OMNBITOB (B3aUMOJEHCTBHE
TUJPOKCHIA AJIFOMUHHMS C PACTBOPAMH KHUCIIOT U LIENOYEH, KAUECTBEHHBIE PEAKIIUH HA KaTUOHBI
METaJlIoB).

PacuérHble 3a/1auu.

Pacuétbl Macchl BemiecTBa Uil 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
Wi 00BbEMY OJIHOTO W3 YYaCTBYIOIIUX B PEAKIMU BEHIECTB, pacdyEéThl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB pPEaKIIMH, ECIIU OJHO U3 BEIIECTB UMEET MPUMECH.

XuMHuS 4 )KU3Hb

Ponb xumun B obecriedeHHH SKOJIOTHUECKOM, SHEPreTHYeCKON U MUILEBON 0e30MacHOCTH,
pa3BUTHU MeIULUHBL. [[oOHATHE 0 HAyYHBIX METOIaX MMO3HAHUSA BEUIECTB U XUMUYECKUX PEAKIIUMN.

[IpencraBnenuss o0 OOMIMX HAYYHBIX MPHUHIMIAX [POMBIILICHHOTO  MOJYYCHHS
BAKHENIIMX BEILIECTB.

UYenoBeK B MHUpE BELIECTB M MAaTE€pPUAIOB: BAXKHEWILIHME CTPOUTEIbHBIE MaTEpHaIbl,
KOHCTPYKIIMOHHBIE MaTepHualbl, KpPacKH, CTEKJIO, KEpaMHKa, MaTepualbl [Js JJIEKTPOHUKH,
HaHOMAaTepHallbl, OpraHMYECKHe U MUHEpaJIbHbIC y10OpEHUS.

XuMHUs ¥ 3I0pOBbE YEIIOBEKA: NpaBW/a HMCIOJIb30BAHUS JIEKAPCTBEHHBIX MPENapaToB,
npaBuiia 6€30MacCHOTO UCIIOIb30BaHUS MPENapaToB OBITOBON XUMHUH
B IOBCEHEBHOM KU3HM.

MexXnpeIMETHBIE CBA3H.

Peanuzanus MexnpeaIMeTHbIX CBSI3€H NMPU M3YYEHUU OOIIEH M HEOpraHMYeCKOM XMMHHU B
11 knmacce ocymiecTBiseTCsl Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHH,
TaK U TOHSATHM, SBJIAIOIIUXCA CUCTEMHBIMH ISl OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OO0mIre ecTeCTBEHHO-HAYUHbIE TTOHATHUS: HAYYHBIM (aKT, TUTIOTE3a, 3aKOH, TEOpHS, aHAJIU3,
CUHTE3, KiIaccu(uKalus, TEPUOAUYHOCTb, HAOIIOACHHE, JKCIEPUMEHT, MOJEINPOBAaHUE,
M3MEPEHHUE, SIBJICHUE.

®dusuka: marepus, DHEpPrus, macca, aToM, DJEKTPOH, INPOTOH, HEUTPOH, WMOH, HU30TOII,
pPaauoOaKTUBHOCTh, MOJIEKYJa, YHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJIO, 00BbEM, arperaTHOE
COCTOSTHUE BEIeCTBa, GPU3NYECKUE BEIUYUHBI U €IUHUIIBI UX U3MEPEHUS, CKOPOCTbD.

buonorus: kinerka, opraHu3M, 3KocucTema, Ouocdepa, Makpo- M MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHEpasbl, TOPHBIE IOPOJIBI, MOJIE3HBIE UCKOIAEMbIE, TOTIITUBO, PECYPCHI.

TexHonorus: XUMHYECKas MMPOMBILUIEHHOCTh, METAJULYPIHs, IIPOU3BOJACTBO CTPOUTEIBHBIX

MaTcpHraioB, CEIIbCKOXO03SICTBEHHOE IMPONU3BOACTBO, nuuieBas IMPOMBIINIJICHHOCTD,
(l)apMaI_ICBTI/IquKaSI NPOMBIIIJIICHHOCTD, IIPOU3BOJACTBO KOCMETHYCCKUX pcrapaTtosB,
IMPONU3BOJACTBO KOHCTPYKIIMOHHBIX MaTcpuraioB, OJICKTPOHHAsA MMPOMBIINIJICHHOCTD,
HaHOTCXHOJIOTHUH.

INDIAHUPYEMBIE PE3VJIBTATBI OCBOEHMA IIPOTPAMMLI 110 XUMHWHN HA
bA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATbBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS OOYJarOUTUMUCS
nporpaMM CpegHero oouiero odpa3zoBaHus (JIMYHOCTHBIM, METANPEIMETHBIM H INPEIMETHBIM).



HayyHo-mMeTonn4yeckoil OCHOBOW JJIsi Pa3pabOTKU IJIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHS
IPOrpaMM CPeIHEro o0I1Iero oopa3oBaHus SBISAETCS CHCTEMHO-/CATEIILHOCTHBIA OAX O/,

B cooTBeTcTBHM C CHCTEMHO-AEATEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JHUYHOCTHBIX
pE3yJIbTAaTOB OCBOEHUS NpeaMeTa «XHMHUS» Ha YpPOBHE CpeaHero oOmero oOpa3oBaHUS
BBIJICJIEHBI CIICAYIOUINE COCTABIIAIONIUE:

0CO3HaHUE OOYYaIOUIMMUCS POCCUHCKOW TPa)KITAaHCKOH HICHTHYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH M CAaMOOTIPEICICHUIO;

HaJIMYUe MOTHBALUH K 00yYCHUIO;

IeJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKIEHUI JMYHOCTH HAa OCHOBE KIIOYEBBIX
[IEHHOCTEH ¥ NCTOPUYECKUX TpaauIii 0a30BOIl HAYKH XUMHU;

TOTOBHOCTh U CHOCOOHOCTh OOYYAIOLIMXCS PYKOBOICTBOBATbCS B CBOCH JESTEIHLHOCTH
[ICHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKaMH, NPUCYIIUMH HEIOCTHOH CHCTEME XHUMHYECKOTO
o0Opa3zoBaHus;

HaJIMYUe MPABOCO3HAHUS HKOJOTMYECKOW KYIBTYPbl M CIIOCOOHOCTH CTaBUTh LEIU H
CTPOUTH )KU3HEHHBIC TIAHBI.

JIMYHOCTHBIE pPE3yNbTaThl OCBOCHMS MpeaMeTa «XHMHS» JOCTHTAIOTCS B EJHHCTBE
yu4eOHOH ¥ BOCIUTATENBHOM JEATEIILHOCTH B COOTBETCTBUM C TYMAaHHUCTHUECKUMH,
COIMOKYJbTYPHBIMH, JYXOBHO-HPaBCTBEHHBIMH IEHHOCTSIMH M HJCaTaMH POCCHIICKOTO
IPaXXJIAHCKOTO OOIIEeCTBa, MPHHATHIMA B OOIIECTBE HOPMAaMH M TIPAaBWIAMHU TOBEICHHS,
CIIOCOOCTBYIOIIMMH IPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS M HPAaBCTBEHHOT'O CTAHOBJICHHS
JUYHOCTH 00YyYaIOIIUXCH.

JIMYHOCTHBIE pPe3ybTAaThl OCBOSHHS IpeaMeTa «XHUMUS» OTPaXaroT CPHOPMUPOBAHHOCTD
OMbITa TI03HABATEIBPHOW W MPAKTHYECKOH JESATETBHOCTH OOYYAIOIUXCA 110 peaTn3aluu
HNPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:knaHCKOro BOCIIMTAHMS

0CO3HaHMsI 00YYarOIIUMUCS CBOMX KOHCTUTYIMOHHBIX MpaB U 00S3aHHOCTEH, yBaXKeHHUS K
3aKOHY U TPaBOIIOPSAIKY;

NpPE/CTaBICHNUS O COLMAIbHBIX HOPMax M IpaBHJIaX MEXIUYHOCTHBIX OTHOLIEHUH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM NEATETBHOCTH NMPH CO3AAHUU YUeOHBIX NMPOEKTOB,
pelIeHny yueOHbIX U MO3HABATEIbHBIX 33/1a4, BHIIOJTHEHUN XUMHUYECKUX IKCIIEPUMEHTOB,

CHOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHMS], JIOTUKY U apryMEHThI APYTUX
NIPY aHaJIN3€ Pa3IMYHBIX BUJOB YU4EOHOU NEesITETbHOCTH;

2) IaTPHOTHYECKOT0 BOCTTUTAHMS:

[IEHHOCTHOTO OTHOWICHHS K WCTOPHYECKOMY W HAyYHOMY HACJIEIUI0 OTEYECTBEHHOU
XHMUH;

YBKEHHUSI K TPOIECCY TBOPUYECTBA B OOJNACTH TEOPHH M IMPAKTHYECKOTO MPHUMEHEHHS
XUMHH, OCO3HAHMUSA TOTO, YTO JOCTHKEHHMS HAyKH €CTh Pe3yibTaT JJIUTENbHBIX HAOIIOJICHHIA,
KPOITOTIIMBBIX SKCIIEPUMEHTAIBHBIX TTIOUCKOB, TOCTOSTHHOTO TPY/a YUEHBIX U TIPAKTUKOB;

UHTEpeca U I03HABAaTEIbHBIX MOTHBOB B TIOJIYYEHHH M TMOCJIEIYIOIIEM aHalu3e
UHPOPMAIIAHU O TIEPETOBBIX TOCTHYKEHUSX COBPEMEHHOW 0T€YeCTBEHHON XUMUH,

3) AyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSA:

HPaBCTBEHHOTO CO3HAHMUSI, STHYECKOTO TIOBEIICHHUS;

CHOCOOHOCTH OLICHUBATh CUTYAllUH, CBA3aHHBIE C XUMHUECKUMHU SBJICHHUSIMHU,

U TPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTHPYSCh Ha MOPAIbHO-HPABCTBEHHBIC HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OIIGHMBATh CBOE IIOBEJCHHWE M IOCTYNKH CBOMX TOBApHUIIEH C MO3WIHHA
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCJIEACTBUN ITUX MMOCTYIKOB;

4) ¢popMupoBaHHUs KYJIbTYPHI 310POBbSI:

NOHMMAaHM IIEHHOCTEH 370poBOro M Oe3omacHoro obpasza KHU3HH, HEOOXOIMMOCTU
OTBETCTBEHHOT'O OTHOUIEHUS K COOCTBEHHOMY (PM3MYIECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOuro/ieHusI TpaBmil 0e30MacHoro oOpaleHus ¢ BEIIeCTBaMHU B OBITY, HOBCEIHEBHOM
KHU3HHU U B TPYJOBOI IEATENTLHOCTH;



NOHMMAaHMUS I[IEHHOCTH NPaBWI HMHIUBUAYAJBHOTO M KOJUIEKTUBHOTO O€301acHOro
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3/I0POBbIO U KHU3HU JIIOJIEH;

OCO3HAHMS TOCJIEACTBUA M HENPHUATUS BPEAHBIX MPHUBBIYEK (YHOTPEOJICHUS AIKOTOJIs,
HapKOTUKOB, KYPEHHUS);

5) Tpy10BOT0 BOCIIUTAHUS:

KOMMYHHUKAaTUBHOW KOMIIETEHTHOCTH B  y4eOHO-HCCIIEOBATENbCKON  AESTeIbHOCTH,
OOLIECTBEHHO I0JIE3HOM, TBOPUECKOM U IPYIUX BUAAX JAESITEIBbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YaCTUE B PEIICHUH NPAKTHUYECKUX 3a7ad COLHUAIbHON
HaIPaBJIECHHOCTH (B paMKaX CBOETO KJiacca, IIKOJbI);

MHTEpeca K MPAaKTUYECKOMY H3YYEeHUIO Ipodeccuil pa3audHOro pojia, B TOM YHUCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXXEHUS K TPYY, JTIOASIM TPYyJla U pe3yibTaTaM TPYAOBO 1eATeIbHOCTH;

TFOTOBHOCTH K OCO3HAaHHOMY BbIOOPY HMHJMBUIYaJbHOM TpaeKTOpUM OOpa3oBaHMS,
Oynymeil mpodeccun W peanu3alid COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C Y4YETOM
JUYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K XMMUU, HHTEPECOB U MOTPEOHOCTEH 00IIECTBA;

6) 9K0JIOrMY€eCKOr0 BOCITUTAHUS

HKOJIOTMYECKHU 11€71€CO00pa3HOro OTHOILEHUS K MPUPOJE, KaK UCTOYHUKY CYLIECTBOBAHMS
JKM3HHU Ha 3eMIIc;

NOHMMAaHHUA TJI00aJbHOTO XapakTepa SKOJIOIMUECKUX MPOoOJIeM, BIUSHUS SKOHOMHUYECKUX
MIPOLIECCOB Ha COCTOSTHUE MPUPOIHON U COLUATBHOMN Cpebl;

OCO3HaHHS HEOOXOJMMOCTH MCIIONb30BaHMS TOCTHXKEHUN XUMHM JIJISl PELIEHUS] BOIIPOCOB
paloHaIBHOTO MIPUPOIONOIB30BAHUS;

AKTUBHOI'O HENpUSTUSA JEHCTBUI, MPUHOCSIIUX BPEJ OKpPY)KArOIIeW MPUPOAHOM Cpele,
YMEHHsI MPOTHO3HPOBATh HEOIAroNnpHUsATHBIE KOJIOTHYECKHE TOCIENCTBUS MPEeITPUHUMAEMBIX
JIEUCTBUM U NPEJOTBPALLATh UX;

HaJU4Msl Pa3BUTOrO SKOJOTUYECKOIO MBIIIIEHUS, 3KOJIOTMYECKOM KYJIbTYphI, OMBITA
JESTEIbHOCTH  JKOJIOTMYECKON  HaIlpaBIEHHOCTH, YMEHHS pPYKOBOJICTBOBAaTbCS MMM B
MO3HABATEIbHON, KOMMYHUKATUBHON U COIMAIIBHOMN MPAaKTUKE, CIOCOOHOCTH U YMEHHS aKTUBHO
MPOTUBOCTOATH UAEOIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c(OpPMUPOBAHHOCTH  MHUPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTUKU;

NOHMMAaHUA CHNeUU(UKY XUMHUM Kak HayKd, OCO3HaHus €€ poiu B (HOpPMHUPOBAHHUU
palMOHATIBHOTO HAYYHOTO MBILUIEHUS, CO3/1aHUM LIEIOCTHOTO MPEeICTaBIeHUs 00 OKpYy’KaroleM
MHUpE KaKk O €IUHCTBE NPUPOJbI M YEIOBEKa, B MO3HAHUU HPUPOJHBIX 3aKOHOMEPHOCTEH U
peLeHnH mpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHUS;

yOexAEHHOCTH B 0COO0OM 3HAYUMOCTH XHMHUHU JJIi COBPEMEHHOW IMBWIM3AIMM: B €&
TYMaHHUCTUYECKOW HAMPaBICHHOCTH W BAXKHOW pPOJNIM B CO3JaHWHM HOBOW 0a3bl MaTepuaibHON
KYJIBTYpbI, pEIEHUH TJI00aNbHBIX MPOOJIEM yCTONYMBOIO Pa3BUTHS UEIOBEYECTBA — CHIPHEBOM,
HHEPreTUYECKOM, TMHINEBOH M HKOJOTMYECKOW O€30IacHOCTH, B PAa3BUTUU  MEIMIIMHBL,
o0ecreyeHny yCIOBHI YCHEIHOTO TPy/ia M SKOJIOTHYeCcKd KOM(OPTHOM KU3HU KaXJA0Tro 4jieHa
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TIOHMMaHUSl CYIIHOCTH METOJIOB  IO3HaHUS,
UCTIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BaTh MOJIydyaeMble 3HAHUS IS
aHayM3a U OOBSICHEHMs SBJIEHUN OKPYXKAIOLIETO MHpa M MPOUCXOIANIMX B HEM H3MEHEHUH,
yYMEHHUsI ieTlaTh 000CHOBAaHHBIE 3aKIIOYEHHUS HA OCHOBE HAYyYHBIX (DaKTOB U MMEIOIINXCS JaHHBIX
C 1IeJIBIO MOIY4YE€HHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOATENBHO HMCIOJIB30BATh XUMHUUECKUE 3HAHUS NSl peLIeHUus Ipobiem
B PEAJIbHBIX )KM3HEHHBIX CUTYALIUSX;

MHTEpPECca K NO3HAHUIO U UCCIIEI0BATENIbCKON AESITEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0O M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIYyYCHHIO HOBBIX 3HAHMW MO XHMHM B COOTBETCTBUU C >KM3HEHHBIMU
NOTPEOHOCTAMU;



UHTEpeca K 0COOEHHOCTSIM TPY/a B Pa3IMYHBIX cepax MpohecCHOHATbHON AeITEeIbHOCTH.
METANPEAMETHBLIE PE3YJIbTATHBI

MeranpeamMeTHble pe3yJbTaThl OCBOEHMsI Y4eOHOro ImpenMera «XHUMHsS» Ha YpOBHE
cpeaHero o01iero o0pa3oBaHus BKIIOYAIOT:

3HaYMMble U1 (HOPMUPOBAHHMS MHUPOBO33PEHUS OOYYAIOMUXCA MEKIUCIUIUTMHAPHBIC
(MexrnpenMeTHbIe) O0ILeHaAYYHbIE TOHATHS, OTPaKAIOIINE LIEJTOCTHOCTh HAyYHON KapTUHBI MUpPA
U cnenu(uKy METOZ0B MO3HAHMSI, HCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO,
9HEprus, sBJICHHUE, IPOLECC, CUCTEMa, HayyHbId (DaKT, NPUHIMI, TMIIOTE3d, 3aKOHOMEPHOCTD,
3aKOH, TEOpHSs, CCIIeI0BaHNe, HAOII0IeHUE, U3MEPEHHUE, IKCIIEPUMEHT U JIpyTHE);

YHUBEpCaJIbHbIE yueOHble neicTBus (mo3HaBaTesbHbIE, KOMMYHHKaTHUBHBIE,
peryisaTHBHBIE), oOecrneuynBaromue GopMHpoBaHWE (YHKIMOHATBHOH TPAaMOTHOCTH H
COLMAJIbHONM KOMIETEHIIMH 00y4aroInuxcsi;

CHOCOOHOCTh ~ OOYYaIOUIMXCS ~ MCIIONB30BaThb  OCBOCHHBIE — MEKIUCIMIUIMHAPHEIE,
MHUPOBO33PEHUYECKHE 3HAaHUS M YHHMBEpCallbHble Yy4yeOHble JeMCTBUS B IIO3HABATEJIBHOM M
COLMAIIBHOW MPAKTHUKE.

MeranpeameTHble pe3yibTaThl OTPAKAlOT OBJAJAEHUE YHUBEPCAJIbHBIMU y4eOHBIMU
[103HABATEJIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMU JICHCTBUSAMHU.

Orjaagenue YHUBEpPCAJIBbHBIMHA y‘-leﬁHl)IMI/I NO3HABATEJbHBIMHY J€iiCTBUSIMH:

1) 6a3oBbIe JJOrnYecKue AeHCTBHSA:

CaMOCTOSITENIbHO (OPMYIUPOBATh U aKTyaJU3UpPOBaTh MPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBarth;

ONpenensaTh UMM JeATEeIbHOCTH, 3aJaBas MNapaMeTpbl M KPUTEPUU HUX JOCTHXKEHMUS,
COOTHOCHUTD PE3YJIbTAThI ACATCIbHOCTHU C ITOCTABJICHHBIMU LICIISIMU,

UCIIOJIb30BaTh IPU OCBOEHUU 3HAHUM MPUEMBI JIOTUYECKOTO MBIIUIEHUS — BBIICISATH
XapaKTCPHBIC TMPU3HAKHN HOHATHUU WU YCTaHaBJIMBAaTb HUX B3aWMOCBA3b, HUCIOJbB30BaTh
COOTBETCTBYIOIINE MOHITUS ISl OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SBICHUI;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUUN I KJ'IaCCI/I(bI/IKaHI/II/I BCIICCTB U XUMHNYCCKUX peaKuHﬁ;

YCTaHaBIMBATh IPUYMHHO-CIIEACTBEHHBIE CBSA3M MEXY U3Yy4aeMbIMH SIBICHUSIMU;

CTPOUTH JIOTUYECKHE pACCYKIEHUS (MHIAYKTUBHbBIC, JEAYKTUBHbBIE, II0 aHAJIOTHN),
BBISIBJISITH 3aKOHOMEPHOCTH U TPOTHBOPEYMSI B PacCMATPUBAEMBIX SIBICHUAX, (HOPMYIHUPOBATH
BBIBOJIbI U 3aKJIFOUYCHU S,

MPUMEHATH B MPOIECCE MO3HAHUS, UCIOJIb3YEMbl€ B XMMUU CHMBOJUYECKHUE (3HAKOBBIC)
MOJIeIH, TPe0OpPa30BBIBATh MOJICTBHBIE TPEICTABICHHS — XUMUYECKUN 3HAK (CHMBOJI) DJIEMEHTA,
xuMudeckass (opmyrna, ypaBHEHHE XHUMHUYECKOW pEakIuu — TPH pPEIIeHUHd Y4eOHBIX
MMO3HABATCIbHBIX W MPAKTHYCCKUX 3aaayd, NPUMCHATH HA3BAHHBIC MOJACIIBHBIC ITPCACTABJIICHHA
JUTSL BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3y4aE€MbIX BEIIECTB M XUMHUECKUX PEAKIIHil.

2) 0a30BbIe HCCJIEN0BATEIbCKHUE IEHCTBUS:

BIIQJIETh OCHOBAMH METOJIOB HAYUYHOI'O MTO3HAHMS BEIIECTB U XUMUYECKUX PEaAKIIU;

dbopMynupoBaTh IEIW W 3aJa4d  WCCIAEAOBAHUS, WCIOJIB30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENILHO C(hOpPMYITHpPOBAHHBIC BOMPOCH B KaueCTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
JJIS q)OpMI/IPOBaHI/IH THUIIOTESBI IO MPOBEPKE MPAaBUIIbHOCTH BBICKA3bIBACMBIX CY)KﬂeHHﬁ;

BIIAJETh HABBIKAMHM CaMOCTOATEIBHOIO IUIAHUPOBAHUS W MPOBEACHUS YUYEHUUYECKHUX
9KCIIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHMsI HAOII0aTh 3a XOJOM IMpoIiecca, CaMOCTOSATEIbHO
MPOTHO3HPOBATh €ro pe3yibTar, (HopMyIHpoBaTh OOOOMIEHUS UM BBIBOJABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTaTOB MCCIEIOBAaHUS, COCTABIATh 0OOCHOBAHHBIN OTUYET O MPOJAETaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIEAOBATEIIbCKOM W TMPOEKTHON JESTEIHHOCTH,
MMPOABJIATH CHOCO6HOCTB U TOTOBHOCTH K CaMOCTOATCIbHOMY IIOMCKY MCTOAOB pPCHICHUA
MPAKTUYCCKUX 3aaa4, IPUMCHCHUTIO PA3JIMYHBIX MCTOAOB ITO3HAHUA.



3) pabora ¢ uHpopManmueii:

OPUEHTUPOBATHCA B  PA3IMYHBIX HCTOYHHMKAX HHGMOpMANHMKH (HAYYIHO-TIOMYJIIpHAs
JUuTeparypa XHMHYECKOrO COJICpP)KaHMS, CIPaBOYHBIC IOCOOMS, pecypchl HHTepHeTa),
AHAIM3UPOBATh HMH(DOPMAIMIO PaA3IMYHBIX BUIAOB W (OPM MPEACTABICHUSA, KPUTUYCCKU
OIICHUBATH €€ JOCTOBEPHOCTh U HEIPOTUBOPCUHBOCT;

(GbopMyIMpOBaTh 3ampOChl M MPUMEHATh PA3JIMYHBIC METOJIBI IMPH IOMCKE W OTOOpE
uH(pOopMaIi, HEOOXOAUMOMH JIJIsl BBIMOTHCHUS YI€OHBIX 3a7a4 ONPEeAeNEHHOTO THTIA;

PHOOpPETaTh ONBIT HMCIOIB30BAaHUS HWH()OPMAIMOHHO-KOMMYHHKATHBHBIX TEXHOJOTUH W
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTUMAIbHYIO (HOpPMY MpeACTaBICHUS MHPOPMAIUU (CXEMBI,
rpaduku, TuarpaMmel, TaOJIUILI, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAYYHBIH s3BIK B KadeCTBE CPEACTBA IpH paboTe ¢ XHMHYCCKOM
uH(pOpMaINMel: TPUMEHSTh MEXIpeIMETHbIe ((U3MYECKHEe W MaTeMaTHYeCKue) 3HAKH U
CUMBOJIBI, HOpMYIIbl, a00OPEBHATYPHI, HOMEHKIATYPY;

HCIIOJIb30BAaTh U MPeoOPa30BhIBATE 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATISTHOCTH.

Oejaagenue YHUBEPCAJIBbHBIMA KOMMYHUKATUBHBIMHU JelCTBUSAMM:

3aJaBaTh BOMPOCHI 110 CYIIECTBY OOCYX/1aeMOU TEMBI B XOJI€ THAJIOTa
W/WIN JUCKYCCHUHU, BBICKa3bIBaTh HJCH, (OPMYJIMPOBATH CBOM MPEIOKEHHUS OTHOCHUTEIHHO
BBITIOJTHCHWSI ITPE/ITIOKEHHOM 3a/1a4W;

BBICTYIIaTh C MPE3CHTAIlMCH PE3y/IbTaTOB IMO3HABATEIBHON NEATEILHOCTH, IMOJYyYCHHBIX
CaMOCTOSITCILHO HWJIM COBMECTHO CO CBEPCTHHKAMH IIPH  BBITIOJHEHUM XHUMHYECKOTO
DKCMIEPUMEHTa, TMPAKTUYECKOW pabOThl MO WCCIEJOBAaHUIO CBOWCTB HM3y4aeMBIX BEIIECTB,
peam3anyy yaeOHOro MpoekTa u (YOpMyJIHPOBATH BHIBOJIBI
M0 pe3ynbTaTaM NpPOBEAEHHBIX HCCIEAOBAHUNA MYTEM COTJACOBAHMUS TMO3UIUNA B XOJe
00cyxaeHust 1 0OMEHa MHCHUSIMU.

Oejaaaenue YHUBEPCAJIBHBIMHA PEryJasiTUBHBIMU JeHCTBUSAMMU:

CaMOCTOSITENIbHO IUIAHUPOBAaTh M OCYILECTBISATH CBOIO ITO3HABATENbHYIO JI€ATEIbHOCTD,
ompenenss e€ LeNu U 3a7ayd, KOHTPOJIHMPOBATh M MO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeiaraeMplii aaropuTM JEHCTBUN HpU BHINOJHEHUM Y4eOHBIX M HCCIIEOBATEIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3pPeKTUBHBIN coco0 UX peleHus ¢ y4€TOM MOJIY4YeHUs HOBBIX 3HAaHUHU O
BEIIECTBaX U XUMUUYECKUX PEaKLUsX;

OCYILIECTBIISATH CAMOKOHTPOJIb CBOEH 1€ATEIBHOCTH HA OCHOBE CaMOAHAIN3a U CAMOOLICHKH.

IMPEJIMETHBIE PE3YJIBTATDBI
10 KUIIACC

IIpeaMeTHbIe pe3ybTaThl 0CBOCHUS Kypca «Oprannyeckasi XMHMHsD 0TPAXKaIOT:

c(hOpMUPOBAHHOCTH TIPEACTABICHUN 0 XUMUUYECKOW COCTABIISIONICH €CTeCTBEHHO-HAYYHOM
KapTUHBI MHUpa, PO XMMHUU B TMO3HAHUU SIBJICHHUH MPHUPOJBI, B ()OPMUPOBAHUU MBILIUICHUS U
KyJIbTypbl JIMYHOCTH, €€ (YHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOAMMOW I pelieHus
MPAKTUYECKUX 3a7a4 W JKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U
MIPUPOJHON Cpelie;

BJIAJICHUE CUCTEMOW XHMMHWYECKUX 3HAHUH, KOTOpas BKIIOYAECT: OCHOBOIIOJArarolne
MOHATUS (XMMUUYECKUN 3JIEMEHT, aTOM, JJIEKTPOHHAsI 000JI0YKa aToMa, MOJIEKYJia, BaIEHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHUMHYECKass CBS3b, CTPYKTypHas ¢opmyna (pa3BépHyTas U
COKpaméHHas), MoOJib, MOJSpHasT Macca, MOJSPHBIH O00BEM, YIJIEPOAHBIA  CKEJNeT,
GbyHKIIMOHATBHAS TPYyIa, paadKall, U30MEpHUs, H30MEPhl, TOMOJOTHYECKUI psil, TOMOJIOTH,
YIJIEBOAOPOBI, KUCIOPOI U a30TCOAEPIKAIINUE COCIUHEHUS, MOHOMEDP, MOJIUMEP, CTPYKTYPHOE



3BEHO, BHICOKOMOJICKYJISIPHBIE COCIMHEHMS); TEOPUU U 3aKOHBI (TEOPHUSI CTPOCHUSI OPTraHUYECKUX
BemiectB  A. M. byTiiepoBa, 3akOH COXpaHEHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XMMHUHU; MHUPOBO33PEHUECKHE 3HAHUS, JIekKAIIMe B OCHOBE MOHMMAaHUS
NPUYMHHOCTUA ¥ CUCTEMHOCTH XMMHUYECKUX SIBICHUMN, (PAKTOIOTUYECKUE CBEJICHUSI O CBOMCTBAX,
cocTaBe, MOJIYYeHUU U Oe30MMaCHOM UCTIOIb30BAHUU BAKHEHUIIINX OPTaHHUYECKUX BEIIECTB B OBITY
Y IPaKTUYECKOM JEeSATEIbHOCTH YEI0BEKA;

c(OpPMUPOBAHHOCTh YMECHHI BBISIBISATH XapaKTEPHBIC MPHU3HAKU MOHSATHH, YCTaHABIMBATH
UX B3aUMOCB$3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHUS IIPU ONIMCAHUU COCTaBa, CTPOCHUS U
MPEBPALLCHUI OPraHUYECKUX COCIUHECHUM;

c(OpMUPOBAHHOCTh YMEHUN HCIOJB30BAaTh XMUMHUYECKYI0 CHUMBOJIUKY JUIsI COCTaBJICHMUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON) GOpMYT OPraHUYECKUX BEIIECTB
Y YpaBHEHHMM XUMHUYECKUX PEAKUUH, U3rOTABIMBATh MOJEIN MOJEKYJI OPraHUYECKHX BELIECTB
JUTSL WUUTIOCTPALIUU UX XMMHYECKOTO M IIPOCTPAHCTBEHHOTO CTPOCHHS;

c(OpMUPOBAHHOCTh YMEHHMI YCTaHABIMUBATH MPUHAICKHOCTh MU3YyYCHHBIX OPTaHUYECKUX
BEIIECTB MO HX COCTAaBy M CTPOSHHIO K ONpPEACNEHHOMY KIIACCY/TpYIIe COCIMHEHUI
(YrneBomopoapl, KHUCIOPOJ U  a30TCOJAEpIXKAIIME COCTUHEHHUS, BBICOKOMOJEKYISpPHBIC
COCIMHEHUS), TaBaTh MM Ha3BaHUs 1o cuctematmdeckod HomeHkiatype (IUPAC), a rtakxke
NPUBOJUTH TPUBUAIbHBIC HA3BAaHUS OTIEIbHBIX OPraHUYECKHX BEHIECTB (ITHIICH, MPOIMIIEH,
aneTHJICH, JTUJICHIJIMKOINb, TIUICPUH, (GeHON, (hopmanbiaeruy, amneTalibIeruja, MypaBbHHAsS
KHUCIIOTa, YKCYCHAsi KUCJIOTa, OJCMHOBAs KHCIOTa, CTEApUHOBAs KUCIIOTA, IIII0K03a, PpyKTO3a,
Kpaxmall, LeJUT0J103a, TJIUIUH);

c(OpPMUPOBAHHOCTh YMEHHUSI OINpPEACNATh BUIbl XMUMHUYECKOH CBSI3M B OPraHUYECKUX
COCIMHEHUSX (OJMHAPHBIC U KPATHBIC);

c(OpPMUPOBAHHOCTh YMEHHUS MPHUMEHSTHh TMOJOXKEHUS TEOPHUH CTPOCHHUS OPTaHHMYECKHUX
BeniecTB A. M. bytiepoBa nnsi 00bsICHEHHS] 3aBUCUMOCTH CBOMCTB BEIECTB OT MX COCTaBa U
CTPOEHHUSI; 3aKOH COXPAaHEHHUsSI MacChl BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHH XapaKTEpPH30BaTh COCTaB, CTPOCHHUE, (UIUYECKUE W
XMMUYECKHE CBOMCTBA TUIIMYHBIX MIPEACTABUTENECH Pa3IUUYHBIX KJIACCOB OPraHUYECKUX BEILECTB
(metan, »TaH, OSTWJIEH, MPOMWIEH, aleTWwieH, OyraaueH-1,3, mermnOyraauen-1,3, OeHszon,
METaHOJ, STAaHOJ, dTUJICHIJIMKOIb, TIUIEpUH, (EHON, alleTalbIeruj, MypaBbuHas U YKCYyCHas
KHUCJIOTBI, TJIIOKO3a, Kpaxmaj, LeJIi003a, aMUHOYKCYCHas KHCIIOTa), WJUIIOCTPUPOBAThH
T€HETUYECKYIO CBSI3b MEXAY HUMHU YPAaBHEHUSMH COOTBETCTBYIOIIMX XWMHUYECKHX PEAKIUH ¢
WCIIOJIb30BAHUEM CTPYKTYPHBIX (JOPMYIT,

c(OpPMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh MCTOYHUKH YIJIEBOJOPOJHOTO  CHIPHS
(HedTh, TPUPOAHBIA Ta3, yroyib), CIOCOOBI MX MepepabOTKH MU TMPAKTUYECKOe MPUMEHEHHE
MPOJYKTOB NIEpepaboTKu;

c(hOpMUPOBAHHOCTh YMEHUU TMPOBOJUTH BBIYUCICHHUS TIO XUMHUYECKUM YPaBHEHUSIM
(Macchl, 00bE€Ma, KOJIMYECTBA HCXOTHOTO BEIIECTBA WM MPOIYKTa PEAKIIMU M0 U3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OJTHOTO M3 UCXO/IHBIX BEIIECTB
WJIU TPOJYKTOB PEAKIUN);

c(hOopMUPOBAHHOCTh YMEHHI BJIAJIETh CUCTEMOW 3HAHUN 00 OCHOBHBIX METOJaX HAyYHOTO
MO3HAHUSI, UCIOJIB3YEMbIX B XUMUU MPU HU3YYCHHH BEIIECTB M XUMHUUYECKUX SIBIICHUU
(HaOnrofieHne, W3MEPEHHEe, OKCIIEPUMEHT, MOJEIUPOBAHHUE), HCIOIb30BaTh CHUCTEMHBIE
XUMUYECKHUE 3HAHUS JIJIsl IPUHATUS PEUICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYaIUsX, CBA3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

c(OpPMUPOBAHHOCTh YMEHHUH COONIOAATh MpaBWa MOJB30BAHUS XMMHUYECKON MOCYION H
1a00paTOPHBIM 00OPYAOBAaHUEM, a TAKXKE MPaBUJIa OOPAIICHHS C BEIIECTBAMU B COOTBETCTBHU C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHHM IUTAHUPOBATh M BBIMOJIHATH XUMHUYECKUHA DSKCIEPUMEHT
(mpeBpallieHUsT OPraHUYECKUX BEIIECTB MPU HArpeBaHUM, MOJIYYCHHE STUJICHA U U3YYEHHUE €ro
CBOICTB, KAUECTBEHHBIEC PEAKIIUU OPTaHUYECKUX BEILIECTB, IeHATypalus OeIKOB Mpy HarpeBaHUH,
[[BETHBIC PEAKIIMH OCIIKOB) B COOTBETCTBHHM C TMpaBUJIAMH TEXHHKH O€30MacHOCTH TIpHU
oOpallleHuy C BeIIeCTBaMHU M J1Ia0OpaTOpHBIM O0OpYAOBaHUEM, MPEACTABIATh PE3yIbTaThI



XUMHYECKOTO JKCIEPHUMEHTa B (GopMe 3allMCH YPaBHEHHH COOTBETCTBYIOIIMX PEAKIMA U
(bopMyJIMPOBATh BEIBOJIBI HA OCHOBE 3THUX PE3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMCHHI KPUTHUYECKH aHAIM3UPOBATH XUMHUYECKYIO HH(POPMAIHIO,
MOJIy4aeMYIO M3 Pa3HBIX HCTOYHUKOB (CpeCTBa MaccoBOi mH(popMaru, MHTEpHET U APYTUX);

c(hOpMUPOBAHHOCTh YMCHHUH COOMIOAATh IpPaBHJIa 3KOJOTHYECKH IIeJIeCO00pa3HOro
MOBEJICHNUS B OBITY W TPYIOBOW JEATCIBHOCTH B IEISAX COXPAHCHHUS CBOETO 370POBbS U
OKPYIKAIOIIICH MPUPOJHON CPE/bl, OCO3HABATh OIMACHOCTh BO3JICHCTBHS Ha KUBBIC OpPraHU3MBbI
OnpeeEHHBIX OPraHUYeCKUX BEIIECTB, MOHMMAas cMbici mokaszatens I[I1JIK, moscHsATh Ha
npuMepax CHOCO6LI YMCHBIICHUA W MPCAOTBpAICHUSA UX BPECAHOTO BO3I[CI\/JICTBI/I$I Ha OpraHusm
YeIIOBEKA;

JJISL O6yanOU.[I/IXCﬂ C OrpaHM4C€HHBIMH BO3MOKHOCTSAMU 3O0POBbA: YMCHHC IIPUMCHSATH
3HaHHs 00 OCHOBHBIX JOCTYITHBIX METO0J1aX MO3HAHUS BEIICCTB M XUMHUYECKHX SIBJICHMIA,

JUTSI CJICTIBIX M CIIA0OBHISAIINX O0YYArOIIMXCS: YMEHUE UCTIOIB30BaTh PEIbe(DHO-TOUCTHYIO
cucremy obo3HaueHwuit JI. bpaiins st 3anucn Xumudeckux Gopmyi.

11 KUIIACC

IIpeaMeTHble pe3yjbTaTbl OCBOCHUSI Kypca «OO0mas M HeopraHuveckass XUMHA»
OTPAXKAKOT:

c(hOpMUPOBAHHOCTD MPEJCTABICHUN: 0 XUMHUYECKOW COCTABIISAIONICH €CTECTBEHHO-HAYYHOM
KapTUHBI MHUpPA, POJU XMMHH B IO3HAHUHU SIBJICHUH HPHUPOMABI, B (OPMHPOBAHUH MBIILICHUS U
KyJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAIBHOW T'PAMOTHOCTH, HEOOXOAMMOM JUId pelIeHUs
MPaKTUYECKUX 3aJa4 M HKOJOTUYECKU OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHOM Cpelie;

BJIAJICHUE CUCTEMOM XHMMHWYECKUX 3HAHUH, KOTOpas BKIIOYAECT: OCHOBOIIOJArarollne
MOHATHUS (XMMHYECKHI DIIEMEHT, aTOM, U30TOII, S-, P-, 0- IEeKTpOHHBIE OPOUTAIH aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIH O00BEM, BaJCHTHOCTh, DJIEKTPOOTPUILIATEILHOCTh, CTEIEHBb
OKHCJICHUSI, XUMHYECKas CBsI3b (KOBaJleHTHas, WOHHAas, METaJUIMYecKas, BOJIOpPOHAs),
KpUCTAJUIMYECKass  PEmETKAa, TUIBl XMMHYECKUX  pPEAKUH, PacTBOp,  AJIEKTPOJIUTHI,
HEJJIEKTPOJIUTHI, JJIEKTPOJIUTHYECKAs JAUCCOLUMAINS, OKUCIUTENh, BOCCTAHOBUTEINb, CKOPOCTh
XUMUYECKOW  peakI[uu, XUMHUYECKOE paBHOBECHE), TEOpPUM M  3aKOHBI  (Teopus
BIEKTPOIUTHUECKON JUCcOoIalMu, Tmepuoandeckuid 3akoH JI. WM. MenneneeBa, 3akoH
COXPAHEHHUsI MAcChl BEIIECTB, 3aKOH COXPAHEHUS W MPEBpALICHUS SHEPTrUU NMPU XHUMHUUYECKUX
peaknuax), 3aKOHOMEPHOCTH, CHUMBOJMYECKHUN S3BIK XUMHH, MHPOBO33PCHYECCKHE 3HAHUS,
Jie)Kalye B OCHOBE IIOHUMaHUA TPUYUHHOCTH W CHUCTEMHOCTH XUMHUYECKUX SIBICHUH,
(haKTOJIOTHYECKHE CBEJICHUS O CBOMCTBAX, COCTaBe, MOJYUYCHHH M 0€30IMaCHOM HCIOJIb30BaHUHU
BOKHEUIITNX HEOPTAHUIECKUX BEIICCTB B OBITY M MPAKTUICCKOM JCSITEIIBHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISBIISITh XapaKTEPHbIC NMPU3HAKHU MOHSATHIH, YCTaHABIUBATH
MX B3aUMOCBS3b, MCIOJIb30BATh COOTBETCTBYIOIIME MOHATHUS MPH ONHCAHUHW HEOPraHWYECKHUX
BEIIIECTB U UX MPEBPAIICHUH;

c(hOpMUPOBAHHOCTh YMEHHM HCIOJb30BaTh XUMHUYECKYI0 CHMBOJIUKY JUJISI COCTaBJICHUS
(dbopMya BEIIECTB M YypPaBHCHUH XHUMHYECKHUX PEAKIHUH, CHCTEMATHYECKYH) HOMEHKIIATYPY
(IUPAC) u TpuBHajbHbIC Ha3BaHWs OTICIBHBIX HEOPraHWYECKUX BEINECTB (yrapHblil Tas,
YIJIEKUCIIBIA a3, aMMHaK, Tali€Has W3BECTh, HEram€Has H3BECTb, MHUThEBas COAa, MUPUT U
ApyrHe);

c(hOpMUPOBAHHOCTh YMEHUH ONPEACIIATh BAICHTHOCTh M CTEIECHb OKUCICHUS XUMHUYECKHX
3JIEMEHTOB B COCJIMHEHMSIX PA3JIMYHOTO COCTaBa, BUJ XMMHUYECKOU CBs3U (KOBaJIEHTHAs, HOHHAS,
MeTaJlJInuecKasi, BOJOPOJIHAS) B COCAMHEHUSIX, THUIl KPUCTAUIMYECKON DPEIIETKH KOHKPETHOTO
BeIeCTBAa (aTOMHAs, MOJICKYJIApHAs, WOHHAs, METAJUIMYECKas), XapakTep Cpelbl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCIMHEHUN;

c(hOpMUPOBAHHOCTh YMEHUW yCTaHABJIMBATH MPUHAIICKHOCTH HEOPTAHMUECKUX BEIIECTB
110 UX COCTaBY K ONpPEICIEHHOMY KIIACCY/TPyIIe COSTUHEHUN (IIPOCTHIC BEIIECCTBA — METAJUIBI U
HEMETAJUIbl, OKCHJIbI, OCHOBAHUS, KUCTIOTHI, aM()OTEpHBIE TUAPOKCUIBI, COJTH);



c(OPMUPOBAHHOCTh ~YMEHUH  pacCKphIBaTh CMBICI  TEPUOJAMYECKOTO 3akoHa /.
U. MenneneeBa ¥ JEMOHCTPUPOBATh €ro CUCTEMATH3UPYIOLIYIO, OOBSCHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIIHH;

c(OpPMUPOBAHHOCTh, ~YMEHHMHM  XapaKTepuU30BaTh  d3JEKTPOHHOE CTPOCHHE  aTOMOB
XUMUYECKUX 3eMeHToB 1-4 mepuonoB llepuoguyeckoit CUCTEMBbI XUMHUYECKHX 3JeMEHTOB /Jl.
W. MenzeneeBa, UCMOIb3Yys MOHATHS «S-, P-, O-3JICKTPOHHBIC OPOUTAIH», «IHEPrETHUYCCKUE
YPOBHU», OOBSICHITh 3aKOHOMEPHOCTH HM3MEHEHHS CBONCTB XMMHYECKHX OJJIEMEHTOB U HX
COEIMHEHUH Mo mnepuoaaM W rpynnam llepuogudeckoil cucTeMbl XMMHUYECKHX 3JIEMEHTOB /.
H. Menpeneena;

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTepH30BaTh (OMUCHIBATH) OOIINE XUMUYECKUE CBONCTBA
HEOPraHWYECKUX BEILECTB Pa3JIMUHBIX KJIACCOB, MOJATBEPXKAATh CYLIECTBOBAHME TN'€HETUUYECKOU
CBSI3U MEXJY HEOPraHMYECKUMH BEIIECTBAMHU C IOMOIIbI0 YpPaBHEHUH COOTBETCTBYIOLINUX
XUMHUYECKHUX PEaKIUi;

c(OpPMUPOBAHHOCTh YMEHHS KIACCH(PUIMPOBATh XUMHUYECKHE PEAKIMH IO pPa3InYHBbIM
npu3HaKkaM (YHCIy M COCTaBy peardupyroliuxX BEIIeCTB, TEIUIoBOMY J(hdexTy peakuuu,
M3MEHEHUIO CTENIEHEeH OKUCIICHHSI 9JIEMEHTOB, O0PaTUMOCTH PEAKIUH, YIaCTHIO KaTalu3aTropa);

c(hOopMUPOBAHHOCTh YMEHUM COCTABIISATh YPABHEHUS PEAKIIUNA PA3TUYHBIX THIIOB, TIOJIHBIC U
COKpaIIEHHBIE YpaBHEHHs peakluil MOHHOIO OOMEHa, yYUTHIBAas YCIOBHS, MPH KOTOPBIX STU
peaKIu UAyT J0 KOHIIA;

c(OpPMUPOBAHHOCTh YMEHHUI MPOBOIUTH pEAKIUHU, IMOATBEPKAAIONINE KAa4eCTBEHHBIM
COCTaB PAa3IMYHBIX HEOPTaHMYECKUX BEIIECTB, pPACIO3HABATh OIBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HEOPTAHMUECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUM PACKPBIBATh CYIIHOCTH OKUCIUTEIHHO-BOCCTAHOBHUTEIIBHBIX
peaxIuii MOCPeICTBOM COCTaBJICHHUS SJIEKTPOHHOTO OalaHca ATHX PEaKIIHif;

c(hOpMUPOBAHHOCTh YMEHHI OOBACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW PEAKIUU OT
pa3iauuYHbIX (PAKTOPOB; XapakTep CMEIIEHHUS XUMHUYECKOTO0 pPaBHOBECHS B 3aBUCUMOCTH OT
BHemHero Bo3zaeicTBus (mpuniun Jle [llaTense);

c(OpMUPOBAHHOCTh YMEHUN XapaKTePU30BaTh XUMHUECKUE MPOIIECCHI, JIEXKAIIUE B OCHOBE
MPOMBIIIUICHHOTO TOJTYY€HUsI CEPHOW KHCIOThI, aMMHaka, a Takxke C(HOPMUPOBAHHOCTD
Mpe/cTaBlIeHuH 00 OOLMX HAYYHBIX MPUHIHUIAX M AKOJIOTMUYECKUX MpoOieMax XMMHYECKOTO
IIPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHHUI MPOBOJUTH BHIYHUCICHHUS C MCIOJIH30BAHHEM MOHITHS
«MaccoBasi JIOJIsl BEIIECTBAa B PAacTBOpPE», OOBEMHBIX OTHOIIEHUH Ta30B MPU XUMHUYECKHUX
peaKIusax, Macchl BelIeCTBa WM 00BbEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Ui 00BEMY OJTHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIECTB, TEIJIOBOrO 3(¢deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUS MACChl BELIECTB, IPEBPAILICHHS U COXPAHEHUS YDHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHH COOIOJATh TpaBUia MOJB30BAHUS XUMHUYECKON TOCYIOU H
n1abopaTopHBIM 000PYAOBaHUEM, a TaK)Ke MpaBuiia oOpalleHus ¢ BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSIMHU T10 BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHHH IUITAHUPOBATH M BBHINOTHATh XUMHYECKHNA DKCIEPUMEHT
(paznmoxeHue TMEpoKCHJa BOJOpPOJAa B NPHUCYTCTBUHM KaTajau3aTopa, OIpEAeNIEHUE CpeJibl
pPacTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATHHOTO WHANKATOPA, BIUSHUE PA3IMUHBIX (PaKTOPOB
Ha CKOPOCTh XUMHUYECKOW pEaKIMH, PEaKIMd HWOHHOTO OOMEeHa, KauyeCTBEHHBIC PEaKIMU Ha
cynb(ar-, kKapOOHAT- U XJOPUA-aHUOHBI, HA KATHOH aMMOHHUS, PEUICHHE SYKCIEPUMEHTATBHBIX
3agau no Temam «Mertame» u «Hemeramnb») B COOTBETCTBHM C IpaBWJIaMU TEXHUKHU
0e30MacHOCTH TP OOPAIEHUH C BEIIECTBAMH U JTaOOPaTOPHBIM 000PYAOBaHUEM, MIPEACTABIATh
pe3ynbTaThl XMMHUYECKOTO 3KCIepuMeHTa B (opme 3amucu ypaBHEHHI COOTBETCTBYIOIIMX
peakiuii 1 GopMyITHPOBATH BBIBOJBI HA OCHOBE 3THX PE3YJIhTATOB;

c(OpMUPOBAHHOCTh YMEHHMM KPUTUYECKH aHaJIM3UPOBATH XUMHUYECKYI0 HH(POpPMAIHIO,
MOJIy4aeMyI0 U3 pa3HbIX HCTOYHUKOB (CPEACTBAa MACCOBOM KOMMYHUKAIMU, UHTEpHET U Ipyrux);

c(hOpMUPOBAHHOCTh YMEHUH COOMIOJATh TMpaBHJIa JKOJOTHYECKH IIeJIecO00pa3HOro
MOBENCHUS B OBITY W TPYIOBOW JEATEIBHOCTH B IEISIX COXPAHEHHUS CBOETO 370POBbS U
OKpYKarolllel TPUPOJHOU Cpelbl, OCO3HABATh OMACHOCTb BO3JCHCTBUS HA >KUBBIC OpPraHU3MBbI



ompeeNEHHBIX BEIIECTB, MOHUMAs cMbIcH mokasarens [1/JIK, moscHATh Ha mpuMepax CrIocoObl
YMEHBLIEHUS U MIPEAOTBPALICHUS X BPEIHOIO BO3/IEMCTBUS HA OPraHU3M YEJI0BEKa;

Ul 00ydaromuXxcsi C OTPaHMYCHHBIMU BO3MOKHOCTSIMH 3/I0POBBSI: YMEHHE INPHUMEHSTH
3HaHUA 00 OCHOBHBIX JOCTYIIHBIX MCTOAaX IMMO3HAHMA BCIICCTB U XUMHYCCKHX ﬁBHeHHfI;

JUISL CJICTIBIX U CITa0O0BUIAMINX OOYUYArOIIUXCS: YMEHHE UCIIONIB30BATh PElbe(hHO-TOYCUHYIO
cucremy obo3Hauenwuii JI. bpaiins mist 3anucu Xxumuueckux Gopmyi.

3. TeMaTn4eckoe NJaHUpPoOBaHHe y4eOHOro npeamera "Xumus'" ¢ yKkazaHueM KOJIMYeCTBa
aKajeMMYeCKHX 4YacoB, OTBOJAMMbBIX HA OCBOEHHE KaKA0il TeMbl Y4yeOHOro mpeaMera ¢
BO3MOKHOCTBI0  HCIIOJIB30BAHMSA IO  3TO  TeMe  JJIEKTPOHHBIX  (UM(POBBIX)
o0pa3oBaTe/IbHBIX PeCypcoOB, B TOM YHCJIe C Y4eTOM padoyeil NPOrpaMMbl BOCIIMTAHUS
JesTenbHOCTh YUUTEINSI C YIETOM padoueld mporpaMMbl BOCTIMTAHUS

B peanmuzanuu BOCIUTATENBHOTO IMOTEHIMANA YpOKa IIElaror OpPUEHTUPYETCS Ha IleJieBbIe
IPUOPUTETHI PE3yIbTaTOB B BOCIIMTAHUH, PAa3BUTHE JHMYHOCTH OOYJarOIIUXCS, HA JOCTHIKCHHE
KOTOPBIX JOJKHA OBITh HAmpaBjeHa ero AEATeNbHOCTb IJs BblmoiHeHHs Tpeboanuit GI'OC
COOQO u paboueii mporpaMMbl BOCITUTAHHUSL.

Lenesoii npuopurter BocnuTanus Ha yposae COO JdesATeIbHOCTD
YUHUTeJS € Y4eTOM
padoueii nporpamMMbl
BOCIIUTAHUS
1. I'pak1aHCKO-NATPHOTHYECKOE BOCIINTAHME:
1.1.3HarouMi ¥ THOOSIIKN CBOIO Malyl0 pOAMHY, CBOW Kpail, UMEIOIINMA 11
npencrasieHue o Poaune - Poccun, €€ TeppuTopur, pacronokeHNy;
1.2. co3Haro1ui NPUHAAIEKHOCTh K CBOEMY HapOAY M K OOIIHOCTH 1.2
rpaxzaad Poccun, nposiBIIOIINN yBaK€HUE K CBOEMY U IPYTUM
Hapojam;
1.3. moHMMarOIIMA CBOIO CONTPUYACTHOCTD K MPOILIOMY, HACTOSIILIEMY U 1.3
Oynyiemy pogHoro kpas, cBoeit Poaunsl - Poccuu, Poccuiickoro
roCy/1apcTBa;
1.4. noHnMarommMi 3Ha4Ye€HNE TPAKJAHCKUX CHMBOJIOB 1.4
(rocynapcTBeHHas cuMBoJinKa Poccum, cBoero permoxa), npa3gHUKOB,
MECT NMOYUTAHUA FEPOEB U 3aIUTHUKOB OTeUecTBa, MPOSBISAIONINHI K
HUM YBa)KEHHUE;
1.5.umeromnii nepBOHAYaAIbHbIE IPEICTABICHUS O IPAaBax U 1.5
OTBETCTBEHHOCTH Y€JIOBEKA B OOIIECTBE, IPAKIAHCKUX MpaBax U
00513aHHOCTSX;
1.6.mpuHUMAIONINI ydyacTre B )KM3HU Kilacca, 0011eo0pa3oBaTebHON 1.6
OpraHM3alyy, B JOCTYITHON IO BO3PACTy COLIMAIBHO 3HAUNMOMN
JIESITEJIbHOCTH.
2. IyXOBHO-HPABCTBEHHOE BOCIIMTAHME:
2.1.yBaxaromui JyXOBHO-HPABCTBEHHYIO KYJIbTYpPY CBOEH CEMBH, 2.1
CBOEr0 Hapo/Ja, CEMENHbIE IEHHOCTHU C YYETOM HAllMOHAJIBLHOM,
PEJNMTMO3HON IPUHAJJIEKHOCTH;
2.2.CO3HAIONIUH [ICHHOCTD KaXKJI0M Y4eIIOBCUCCKON KHU3HM, 2.2
MPU3HAIONINHN WHIMBUAYAIBHOCTh M IOCTOMHCTBO KaXKJOTO YEJIOBEKA;
2.3.100posKenaTeTbHBIN, TPOSIBISIONIAN COTIEPEKUBAHUE, TOTOBHOCTh 2.3
OKa3bIBaTh MOMOIIb, BEIPAXKAIOLINNA HENIPUATHE MTOBEICHUS,
MPUYMHSIONET0 GU3NUYECKUN U MOPAJIbHBIN Bpe IPYTUM JIIOJISM,
YBaXKaIOLUK CTapILKX;
2.4.YMeromuii OlleHUBaTh NOCTYMNKH C MO3UIIMH UX COOTBETCTBHUS 2.4




HPaBCTBCHHLIM HOpMaM, OCO3HaIOH_II/II71 OTBCTCTBCHHOCTL 3a CBOU
IOCTYIIKH,

2.5.Bnaneronuii npeacTaBIeHUsIMU O MHOTOOOpa3uu SI3bIKOBOIO U
KyJIBTYpPHOI'O IpocTpaHcTBa Poccun, umeromuii neppoHadaibHble
HaBBIKM OOIICHUS C JIIOAbMHU PAa3HBIX HAPOJIOB, BEPOUCIIOBEIAHUM;

2.5

2.6.Co3Haroluii HpaBCTBEHHYIO U A3CTETHUYECKYIO [IEHHOCTh
JUTEPATYpPhl, POJIHOTO S3bIKA, PYCCKOTO sI3bIKa, MPOSBIISIONINI HHTEpEC
K YTCHHIO.

2.6

3. DcTeTn4YecKoe BOCMMUTAHHUE:

3.1.criocoOHBII BOCOIPUHUMATE U UyBCTBOBATh MPEKPACHOE B OBITY,
IPUPOJIE, UICKYCCTBE, TBOPUYECTBE JIIOJIEH;

3.1

3.2.IpOSABIISIFOUIMI UHTEPEC U YBAXKEHUE K OTEYECTBEHHON U MUPOBOM
XYJI0KECTBEHHOU KYJIBTYPE;

3.2

3.3.HpO$IBJ'I$IIOH_[I/II71 CTPEMJICHUC K CAMOBBIPAKCHUIO B PA3HbBIX BUAAX
Xy&O)K@CTBGHHOﬁ ACATCIIBHOCTH, UCKYCCTBC.

3.3

4. ®uznyeckoe BocnUTaHNe, GOPMHPOBAHME KYJILTYPHI 310POBbsI H SMOLIIMOHAJIBHOI0 §J1aron

0JIyYHsl:

4.1.0epexHO OTHOCAIIHMIACS K (PU3NIECKOMY 37I0POBBIO, COOIIIOTAIOIINIA
OCHOBHBIE ITPaBHJIA 3JJ0POBOTO M OE30IACHOTO JUIs Ce0s U APYTUX
JIOJIeH 00pasa )KU3HHU, B TOM YHCJIe B HHPOPMAIIMOHHOW Cpejie;

4.1

4.2 BIageronii OCHOBHBIMU HAaBBIKAMU JIMYHON U OOIECTBEHHOMI
TUTHEHBI, 0€30IaCHOTO TIOBEJICHUS B OBITY, IPUPO/JIE, OOIIECTBE;

4.2

4.3.0pueHTHUPOBAaHHBINA HA PU3NYECKOE Pa3BUTHUE C YUETOM
BO3MOXHOCTEH 3/10pOBbsl, 3aHATHsI (PU3KYIBTYPOH U CIOPTOM,;

4.3

4.4.co3HaromMi 1 TPUHUMAIOILIUI CBOIO MOJIOBYIO IPUHA/IEKHOCTb,
COOTBETCTBYIOLIME el ICUXO(U3NYECKHE U TIOBEACHYECKHE
0COOEHHOCTH € y4ETOM BO3pacTa.

4.4

5. TpyaoBoe Bocnuranue:

5.1.co3Haromuii IEHHOCTh TPYJa B )KMU3HU YEJIOBEKa, CEMbH, OOIIECTBA;
MPOSIBIISIONINN YBaXXEHUE K TPYLY, TIOIIM TpyAa, OepexHoe
OTHOIIIEHUE K pe3yJbTaTaM TPYJa, OTBETCTBEHHOE MOTPEOJICHUE;
MPOSIBISIONINI HHTEPEC K pa3HBIM MpodeccHsiv;

5.1

5.2.y4acTBYIOIIMIA B pa3IMYHBIX BUJIaX JOCTYITHOTO IO BO3pAcTy Tpy/a,
TPYAOBOM ESATEIBHOCTH.

5.2

6. DKo0JI0THYEeCKOe BOCIIUTAHUE:

6.1.moHUMAIOIUHI IEHHOCTh IPUPObI, 3aBUCUMOCTb JKU3HU JIIOAEH OT
MPUPOJIbI, BIMSHUE JIIOJIEH Ha IPUPOAY, OKPYKAIOILYIO CPELY;

6.1

6.2.pOSIBIISIFOIINIA JTF000Bb U OepeKHOe OTHOIICHHE K TPUPOJIE,
HENpUsATHE ACUCTBUHN, MPUHOCAIINX Bpe] MPUPOJIE, OCOOCHHO KUBBIM
CYIIIECTBaM;

6.2

6.3.BLIpa)KaIOH.[PII>i TOTOBHOCTH B CBOEH JIeSTEILHOCTHU MMPUACPKUBATHCA
9KOJIOTUYCCKUX HOPM.

6.3

7. IleHHOCTH HAYYHOI'0 IO3HAHMA:

7.1.BBIpaxkarolIni MO3HABATEIbHBIE HHTEPECHI, AKTUBHOCTb,
T0003HATENFHOCTD U CAMOCTOSITENILHOCTh B MO3HAHUU, UHTEPEC U
YBaKEHNE K HAYYHBIM 3HAHUSAM, HAyKeE;

7.1

7.2.005aqar01muii epBOHAYAIBHBIMH MPECTABICHUSMHU O MIPUPOTHBIX
U COIMAIBHBIX 00BEKTaX, MHOTO0Opa3ri OOBEKTOB U SBIICHUM
IIPUPOJBI, CBSI3U KUBOM U HEXKUBOM IPUPOJIBI, O HAYKE, HAYYHOM
3HAHWU,

7.2

7.3. MU IepBOHAYATLHBIC HABBIKK HAOIIOICHHH,
CUCTEMAaTH3allMH W OCMBICIICHHS OIbITA B €CTECCTBCHHO-HAYYHON U

7.3




TYMaHUTapHOM 00JaCTAX 3HAHMSL.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne| HaumeHoBaH Kosun4yecTBo 4acos DJIeKTPOHHbIE JesiTesibHOCT
He pasaesoB Bc | Kourpo | Ilpaktu (uu¢posbie) b y4uTe/Is 10
n U TeM er JBHBIC YeCKUe o0pa3oBaTe/ibHbIE peanu3anuu
/ NporpamMmbl 0 paboTel | paboTHI pecypchl paboueii
n NMpPoOrpamMmbl
BOCHUTAHUS
Paznen 1. Teopernueckue 0OCHOBBI OpraHM4eCcKON XUMuH (4 yaca)
1. [Mpeamer 3 0 0 https://resh.edu.ru/subj | 1.3,5.1,5.2,6.1,6
1 OpPTaHHYECKO ect/lesson/6149/ 2,71.1,7.2
A XUMUH.
Teopus
CTpOCHUS
OpraHUYECKU
X COEIUHEHUN
A. M.
byrneposa
1. Bxognas 1 1 5.15.2,6.1,6.2,
2 KOHTPOJIbHAS 7.1,7.2
pabota
Paznen 2. YraeBogopost (14 gacos)
2. [penenbHbie 2 0 0 https://resh.edu.ru/subj | 5.1,5.2,6.1,6.2,
1 YTIIEBOAOPO/ ect/lesson/6151/ 7.1,7.2
bl — aJIKAHBbI
2. HenpenenpHbl 7 0 1 https://resh.edu.ru/subj 51,5.2,6.1,6.2,
2 e ect/lesson/5412/ 7.1,7.2
YTII€BOJOPO
BI: aJIKEHBI,
QJIKa/IUCHBI,
AIKUHBI
2. Apomartudeck 2 0 0 https://resh.edu.ru/subj 5.1,5.2,6.1,6.2,
3 ue ect/lesson/4775/ 7.1,7.2
YTJI€BOJ0PO]
BI
2. [Mpupoanbie 2 0 0 https://resh.edu.ru/subj | 5.1,5.2,6.1,6.2,
4 ACTOYHUKHU ect/lesson/6148/ 7.1,7.3
YIIIEBOI0POA
OB U UX
nepepadoTka
2. TemaTnuecku 1 1 0 515.2,6.1,6.2,
5 1 KOHTPOJIb 7.1,7.2
Nel mo Teme
«YTI1eBOAOPO

B



https://resh.edu.ru/subject/lesson/6149/
https://resh.edu.ru/subject/lesson/6149/
https://resh.edu.ru/subject/lesson/6151/
https://resh.edu.ru/subject/lesson/6151/
https://resh.edu.ru/subject/lesson/5412/
https://resh.edu.ru/subject/lesson/5412/
https://resh.edu.ru/subject/lesson/4775/
https://resh.edu.ru/subject/lesson/4775/
https://resh.edu.ru/subject/lesson/6148/
https://resh.edu.ru/subject/lesson/6148/

Paznen 3. Kucinopoaconepskamme opranndeckue coeauHeHus (12 qacon)

3. CrupTsl. 3 0 0 https://resh.edu.ru/subj | 5.1,5.2,6.1,6.2,
1 denon ect/lesson/4769/ 7.1,7.2
https://resh.edu.ru/subj
ect/lesson/5727/
3. AJbIerumasl. 6 0 1 https://resh.edu.ru/subj 51,5.2,6.1,6.2,
2 Kap6oHoBrbie ect/lesson/4776/ 7.1,7.2
KHUCJIOTBL. https://resh.edu.ru/subj
Cl0OXXHBIE ect/lesson/5952/
3UpHI
3. YraeBosl 2 0 0 https://resh.edu.ru/subj | 5.1,5.2,6.1,6.2,
3 ect/lesson/6150/ 7.1,7.2
https://resh.edu.ru/subj
ect/lesson/5413/
3. TemaTnuecku 1 1 0 5.15.2,6.1,6.2,
4 1 KOHTPOJIb 7.1,7.3
mo Ne2 teme
«Kucnopoaco
JeprKalme
COCIMHCHUS
Paznen 4. AzoTconepkaiiue oprannueckue coequHenus (2 yaca)
4, AMMHOKHUCIIOT 2 0 0 https://resh.edu.ru/subj | 5.1,5.2,6.1,6.2,
1 bl. benkn ect/lesson/4743/ 7.1,7.2
Paznien 5. BeicokoMounekynsipHble coeluHeHus (2 Jaca)
5. OCHOBHBIC 1 0 0 https://resh.edu.ru/subj | 5.1,5.2,6.1,6.2,
1 [MOHATHUS ect/lesson/6095/ 7.1,7.2
XUMHUH
BBICOKOMOJIEK
VISPHBIX
CO€IUHEHMI.
OCHOBHBIE
METOJIbI
CHHTE3a
5. I'ogoBas 1 1 0 415.1,5.2,6.1,
2 MIPOMEKYTOUH 6.2,7.1,7.2
asi aTTecTallus
OBLIEE 34 3 2
KOJIMYECTBO
YACOB IIO

[MTPOT'PAMME



https://resh.edu.ru/subject/lesson/4769/
https://resh.edu.ru/subject/lesson/4769/
https://resh.edu.ru/subject/lesson/5727/
https://resh.edu.ru/subject/lesson/5727/
https://resh.edu.ru/subject/lesson/4776/
https://resh.edu.ru/subject/lesson/4776/
https://resh.edu.ru/subject/lesson/5952/
https://resh.edu.ru/subject/lesson/5952/
https://resh.edu.ru/subject/lesson/6150/
https://resh.edu.ru/subject/lesson/6150/
https://resh.edu.ru/subject/lesson/5413/
https://resh.edu.ru/subject/lesson/5413/
https://resh.edu.ru/subject/lesson/4743/
https://resh.edu.ru/subject/lesson/4743/
https://resh.edu.ru/subject/lesson/6095/
https://resh.edu.ru/subject/lesson/6095/

11 KJIACC

n/

HaumeHnoBanu
e pa3ieJioB U
TeM
MPOrpaMmbl

KoangecTBo 4acoB

Konr
Bc | pomb | Ilpaktu
er HBIE YEeCKue
0 pabo | paboThI

ThI

DJIEeKTPOHHBIE
(uudpossbie)
o0pa3oBaTejibHbIE

pecypchl

Paznen 1. Teopernueckue 0CHOBBI XH

mum (19 gyacos)

Crpoenue
?[T;);;%Zmecmﬁ https://resh.edu.ru/sub
- " ject/lesson/6479/
11 Iepuommeckas 3 https://resh.edu.ru/sub
cucTeMa ject/lesson/6332/
I https://resh.edu.ru/sub
ject/lesson/5911/
anementoB JI.W.
Menneneena
Bxonnas
1.2 | koHTpONBHAS 1 1
paborta
Crpoenue
13 | BeecTsa. 5 https://resh.edu.ru/sub
"~ | MHoroo0pasue ject/lesson/5911/
BCIIICCTB
1.4 | XuMuueckue https://resh.edu.ru/sub
peaxiuu 10 1 1 ject/lesson/5911/
https://resh.edu.ru/sub
ject/lesson/5912/

JlesAiTeJbHOCTH
yuHuTeIs 1Mo
peaaun3zanuun

padouei
NMpOrpamMMblI
BOCITHTAHMS

5.15.2,6.1,6.2,7.1,7.2

5.15.2,6.1,6.2,7.1,7.2

5.15.26.1,6.2,7.1,7.2

5.15.2,6.1,6.2,7.1,7.2

Pa3nen 2. Heopranuueckasi xumus (11 yacoB)

2.
1

Mertanisl

5

https://resh.edu.ru/sub

ject/lesson/3479/

https://resh.edu.ru/sub

ject/lesson/5814/

https://resh.edu.ru/sub

ject/lesson/3534/

https://resh.edu.ru/sub

ject/lesson/4961/

5.15.2,6.1,6.2,7.1,7.2

Hewmerasuisl

https://resh.edu.ru/sub

ject/lesson/5939/

https://resh.edu.ru/sub

ject/lesson/5913/

5.15.2,6.1,6.2,7.1,7.2

2.3

CBs3b
HEOPTaHUYECKUX
Y OPTaHUYECKUX
BEIIIECTB

https://resh.edu.ru/sub

ject/lesson/4960/

5.15.2,6.1,6.2,7.1,7.2



https://resh.edu.ru/subject/lesson/6479/
https://resh.edu.ru/subject/lesson/6479/
https://resh.edu.ru/subject/lesson/6332/
https://resh.edu.ru/subject/lesson/6332/
https://resh.edu.ru/subject/lesson/5911/
https://resh.edu.ru/subject/lesson/5911/
https://resh.edu.ru/subject/lesson/5911/
https://resh.edu.ru/subject/lesson/5911/
https://resh.edu.ru/subject/lesson/5911/
https://resh.edu.ru/subject/lesson/5911/
https://resh.edu.ru/subject/lesson/5912/
https://resh.edu.ru/subject/lesson/5912/
https://resh.edu.ru/subject/lesson/3479/
https://resh.edu.ru/subject/lesson/3479/
https://resh.edu.ru/subject/lesson/5814/
https://resh.edu.ru/subject/lesson/5814/
https://resh.edu.ru/subject/lesson/3534/
https://resh.edu.ru/subject/lesson/3534/
https://resh.edu.ru/subject/lesson/4961/
https://resh.edu.ru/subject/lesson/4961/
https://resh.edu.ru/subject/lesson/5939/
https://resh.edu.ru/subject/lesson/5939/
https://resh.edu.ru/subject/lesson/5913/
https://resh.edu.ru/subject/lesson/5913/
https://resh.edu.ru/subject/lesson/4960/
https://resh.edu.ru/subject/lesson/4960/

Paznen 3. Xumus u :xu3nb (3 yaca)

3. | XuMus v XKu3Hb 3 https://resh.edu.ru/sub 5.1,5.2,6.1,6.2,7.1,7.3
1. ject/lesson/3514/
https://resh.edu.ru/sub
ject/lesson/3504/
OBILEE KOJIMYECTBO 34
YACOB 110

I[MPOTPAMME



https://resh.edu.ru/subject/lesson/3514/
https://resh.edu.ru/subject/lesson/3514/
https://resh.edu.ru/subject/lesson/3504/
https://resh.edu.ru/subject/lesson/3504/

HOYPOYHOE IINTAHUPOBAHUE

10 KUIACC

Komuuec IIposepsiembie
TBO nmpeIMeTHbIe HeﬂTeﬂbHOCTL
qacoB pesyabTaThbl HPOBCPH o 3HeKTpOHHBIe y‘ll/lTeJ'lﬂ no
BOCHUHA MbIH opMa
Ne HauMmeHOBaHHe pa3/ienoB U JNara/¢p | Jara/n OCBOEHMT N P (unudpoBsie) peanu3anuu
y TeM TIpOrpAMMEL aKr poB OCHOBHOI1 3J1eMEHT | KOHTPOII 0GDAZOBATEIBHbI aBoueii
/11 " |oDOpa3oBaTebHOIi | cogepika 1 p p
POrpaMMBbI i € pecypcsl NMPOrpaMMBbIBOCIT
cpenHero oduero WTaHUS
o0pa3zoBaHus
'} (O ——— Teoperuueckue |Teoperu https://resh.edu {1.3,5.1,5.2,6.1,6.2
PCAMET Op OCHOBBI YecKue .ru/subject/less ,7.1,7.2
1 XUMHHU, €€ BOSHUKHOBEHHE, 1 N
ASBIIHC 1 SHAYCHE OpPTraHWYEeCKOH  |OCHOBBI on/6149/
P XUMHH. OpraHuy



https://resh.edu.ru/subject/lesson/6149/
https://resh.edu.ru/subject/lesson/6149/
https://resh.edu.ru/subject/lesson/6149/

Teopus crpoeHus
OPraHUYECKUX COeTUHEHUN
A. M. Bytneposa, e€
OCHOBHBIE IIOJIOXKEHHUS.
BxonHast KOHTpoJIbHAS
pabora

CdopmupoBanH
oCThb
MpeICTaBICHUI
0 XMMUYECKOU
COCTaBJIAIOILEH
€CTECTBEHHOHAY
YHOW KapTUHBI
MHpa, POJH
XHMHU B
TIO3HaHUH
SIBJIGHUI
TIPUPOJIEL, B
(hopMupOBaHUU
MBIIUICHUS U
KYJIBTYpPbI
JIMIHOCTH, €&
(YHKIMOHAIBHO
# TPaMOTHOCTH,
HEeoOX0 Mo
JUIS pelleHus
MIPAKTUIECKUX
3amaq u
9KOJIOTHYECKU
000CHOBAaHHOTO
OTHOIIICHUS K
CBOEMY
3/I0POBBIO 1
MIPUPOIHON
cpene.Bnanenue
CUCTEMOH
XUMHYIECKIX
3HaHUH, KOTOpas
BKJIFOUAECT:
OCHOBOIIOJIArao
LIMe MOHSTHUS
(morekyna,
BAJICHTHOCTH,
JNEKTPOOTPHULIAT
€ITbHOCTB,
CTENeHb
OKHCJICHUS,
XUMHYECKast
CBSI3b, MOJIb,
MOJISIpHAst
Macca,
MOJISIPHBIHN
00BEM,
YIIIEPOAHBII
CKelleT,
(byHKIMOHATBHA
s rpynmna,
panukan,
u3oMepus,
H30MEpHI,
TOMOJIOTHYIECKH
W psn,
TOMOJIOTH,
YTJ1€BOJIOPOIBI,
KUCIIOPO- U
a30TCcoAepIKaIln
€ COeIMHEHMUS,
OnoIOTHUeCcKU
aKTHUBHEIC
BEIIECTBA

ecKol
XUMHU
IIpenmer
OpraHuy
€CKOH
XMMHU:
eé
BO3HHUKH
OBECHHUE,
pa3BUTH
eu
3HAUCHU
eB
MOTy4YeH
U
HOBBIX
BEIIECTB
"
MaTepua
JIOB.
Teopus
CTPOCHHU
kg
opranud
€CKHX
coeiuHe
HUH
AM.
Byrnepo
Ba, e
OCHOBHBI
e
HOJIOXKeE
HUS.
Crpykty
pHBIE
(opmyn
BI
Opranud
€CKIX
BEILIECTB

T'omosor
us,
H30MEepH
S
Xumuae
cKast
CBS3b B
OpraHuy
€CKHX
COCIMHE
HUAX —
OITMHAPH
BIC U
KpaTHBIE
CBSI3U.
[Tpencra
BJICHUE O
Kiaccud
UKaluu
opraHuy
€CKHX
BEIIIECTB

KP

515.2,6.1,6.2,7
1,7.2




[Ipencrasnenue o
KIIacCU(PUKATUT

OPraHUYECKUX BEIICCTB.

Homenknatypa
(cucremarnueckas) U
TPUBHAIBHBIC HA3BAHUS
OpPraHWYeCKHX BELIECTB

(yrmneBopnsl,
XKHPBI, OSIKH),
MOHOMeEp,
HIOJIUMED,

CTPYKTypHOE
3BEHO,
BBICOKOMOJIEKYJT
SIpHBIE
COC/IMHEHN);
TEOPUH U
3aKOHBI (TCOpHUs
XHUMHYECKOTO
CTPOCHUS
OpPraHUYECKUX
BemecTB A.M.
Bytneposa),
3aKOHOMEPHOCT
u,
CHMBOJIMYECKUN
SI3BIK XUMHH,
(akToNmOrNUecK
1€ CBEACHUS O
CBOICTBaX,
cocTase,
MOJYYCHUH U
6e30macHOM
HCTIOJIb30BaHUHU
Ba)KHEHUIIIUX
HEOPTraHUYECKUX
Y OPTaHUYECKUX
BEIIECTB B OBITY
U IPAaKTUYECKOU
JIESITEITEHOCTH
YeNoBeKa.
CdopmupoBanH
OCTb YMEHUI
BBISIBIISITH
XapaKTepHbIC
MIPU3HAKA
TOHATHH,
yCTaHaBIUBATh
WX B3aUMOCBSI3b,
HCTIONB30BaTh
COOTBETCTBYIOII
Ve TIOHATHS TIPU
OTIMCaHUHU
cocTaBa,
CTPOCHUS U
NpeBpalieHui
OpraHUYEeCKUuX
coeMHEHUNCHO
PMUPOBAaHHOCTh
yMeHuH
HCIIOJIb30BATh
XUMHUYECKYIO
CHUMBOJIUKY JJIS
COCTaBIICHHS

MOJIEKYJISAPHBIX
U CTPYKTYPHBIX
(pa3BépHyTOH,
COKpAIIEHHON)
dopmyn
OpPTaHWYECKHX
BEILECTB U
ypaBHEHUI
XUMUYECKHX
peakuuii,
U3TrOTABIUBAThH
MOZeNIH

MOJIEKY

Homenk
matypa
OpraHuy
€CKUX
coeuHe
HHH
(cuctem
aTHYECK
ast) u
TPHUBHAI
bHBIE
Ha3BaHU

BaykKHEH
IUX
mpezcra
BUTEJIEH
KJIaCCOB
opraHuy
€CKHUX
BEILIECTB

https://resh.edu

.ru/subject/less
on/6151/

1351526.1,6.2
,7.1,7.2



https://resh.edu.ru/subject/lesson/6151/
https://resh.edu.ru/subject/lesson/6151/
https://resh.edu.ru/subject/lesson/6151/

AJKaHBI: COCTaB 1
CTpOEHHUE,
TOMOJIOTUYECKHUH psifg

MeraH u 3TaH —
npocreiiune
MIPEICTaBUTENN aJIKaHOB

AJIKEHBI: COCTaB U
CTpOeHHe, CBOMCTBA

CdhopmupoBanH
OCTb YMEHUI
yCTaHaBJIUBATh
TIPUHAIIIEKHOCT
b U3YYEHHBIX
OpPTaHWYECKHX
BEILECTB MO HX
COCTaBy U
CTPOCHHUIO K
OnpenenéHHOMY
Kaccy (rpynme)
COCIMHEHUI
(yraeBomoponsl,
KHCIIOPOJ 1
a30TCOIep KAl
€ COeIMHEeHNS,
BBICOKOMOJIEKYJT
SIpPHBIE
COC/IMHEHNS),
JaBaTh UM
Ha3BaHUSA 110
CHCTEMaTHIECKO
i HOMEHKJIaType
(IUPAC)
CdhopmupoBaHH
OCTb YMEHHUHI
MIPUBOANTD
TPUBHAIBHEIE
Ha3BaHUA

OTACIBbHBIX

Vraeson
OpOJIbI.
ANKaHEL:
COCTaB U
CTPOCHH
e’
TOMOJIOT
HYECKUN
pan.
Metan u
9TaH —
npocrei
e
npezcra
BHUTCIIN
aJIKaHOB:
¢bmsuyec
KUe U
XHMHYEC
Kue
CBOMCTB
a
(peaxun
i
3aMelIcH
Hsl ¥
ropeHust

)
HaxO0XK/Ie
HHE B
TIpHUPOe
)
TOJIy4eH
He U
TpUMEHE
HHE

https://resh.edu

.ru/subject/less
on/5412/

515.2,6.1,6.2,7
1,7.2

https://resh.edu

.ru/subject/less
on/4775/

515.2,6.1,6.2,7
1,7.2

AJKEHBI:
COCTaB U
CTpOCHH

https://resh.edu

.ru/subject/less
on/6148/

51526.1,6.2,7
1,72



https://resh.edu.ru/subject/lesson/5412/
https://resh.edu.ru/subject/lesson/5412/
https://resh.edu.ru/subject/lesson/5412/
https://resh.edu.ru/subject/lesson/4775/
https://resh.edu.ru/subject/lesson/4775/
https://resh.edu.ru/subject/lesson/4775/
https://resh.edu.ru/subject/lesson/6148/
https://resh.edu.ru/subject/lesson/6148/
https://resh.edu.ru/subject/lesson/6148/

DTUIEH U IPOIUICH —
npocreiiune
MIPEICTaBUTEIN ATKCHOB

OpPTaHWYECKHX
BEIIECTB
(oTHNeH,
TIPOTIMIICH,

aIeTHIICH)

c,
TOMOJIOT
WYECKHUN
pan.
OTUiICH
u
MIPOMHJIC
H—
npocrei
mve
mpezcra
BUTEIN
QJIKEHOB:
¢$uznuec
KHe H
XAUMUYEC
KHe
CBOICTB
a
(peaxim
u
THIPUPO
BaHUS,
rajoreH
HWPOBaHU
i,
THIpaTa
LHH,
OKHCIICH
Ui u
TTOJTMEP
H3allun),
MOJTy4eH
ue u
MpUMCHE
HHE

515.2,6.1,6.2,7
1,7.2




IpakTnueckas pabora Ne 1.
«IlosyyeHue sTUIEHA U
H3y4eHHE ero CBOHCTBY

CdopmupoBanH
OCTbh YMEHUHI
cobroath
IpaBuiIa
II0JIL30BAHUS
XUMUYECKOU
NoCyZol U
11ab0paTOPHBIM
00opyIoBaHHEM,
a TaKKe
paBuiIa
obpamieHus ¢
BEIIECTBAMH B
COOTBETCTBUH C
UHCTPYKLHAMA
T10 BBIIOJIHCHUIO
11a00paTOPHBIX
XUMHYECKUX
OIIBITOB.
CdopmupoBanH
OCTb YMEHHUHI
IUIAHUPOBATh U
BBITIOJIHATD
XUMHUYECKUHN
9KCTIEPUMEHT
(mpeBpareHus
OpPTraHWYECKHX
BEILECTB IIPU
HarpeBaHuy,
TIOJTy4CHHUE
STUIICHA U
U3YYCHHUE €ro
CBOMWCTB) B
COOTBETCTBUH C
MIpaBHIAMH
TEXHUKU
6e3omacHOCTH
pu 00paIIeHHH
C BEIECTBAMH H
nabopaTopHBIM
000pyI0BaHKHEM;
TIPE/ICTaBISATH
Ppe3ynbTaThl
XUMHYECKOTO
9KCHEPUMEHTA B
(dopme 3ammcu
YpaBHEHUH
COOTBETCTBYIOLI
HX peakiuil u
(dbopmynupoBaTh
BBIBOJIBI HA
OCHOBE THX
pe3ynbTaToB

1P

515.2,6.1,6.2,7
1,73




Ankanuensl. byramuen-1,3
" MeTHIoyTaueH-1,3.
[Tonyuenue
CHHTETHYECKOT0 KaydyKa
pe3uHBI

10

AJNKHHBI: COCTaB U
0COOEHHOCTH CTPOECHHS,
TOMOJIOTUYECKHUH PsI.
AueTuiieH — npocreimuni
MIPEICTaBUTEIb ATKUHOB

CdopmupoBanH
OCTb YMCHUS
OnpeneNsiTh
BUJIBI
XUMUYECKOU
CBSI3H B
OpraHW4ecKHX
COEIMHEHHSX
(omuHapHBIE U
KpaTHBIE)
VrneBonopoabl.

Ankanue
HBL
Oyranue
H-1,3 1
MeTHJIOy
Ta/IueH-
1,3:
CTPOCHH
c,
Ba)kKHEH
mve
XUMUYeC
Kue
CBOMCTB
a
(peaxun
o
TOJTUMEP
H3aLun).
ITonyue
HUE
CHHTETH
YECKOTO
KaydyKa
u
PE3UHBI

515.2,6.1,6.2,7
1,7.2

ANKUHBI
. COCTaB
i
0COOCHH
OCTH
CTPOCHH
;[5
TOMOJIOT
WYECKUH
psm.
Aneruie
H—
npocrei
A
mpezcra
BHUTEIIb
AJIKWHOB
. COCTaB,
CTPOEHH
c
¢usnuec
KHE U
XUMUYEC
KHe
CBOMCTB
a
(peakuu
u
TUAPUPO
BaHMSI,
rajgorex
HpPOBaHU
515
rujapara
UM,
TOPEHUs
)
MOJIy4eH
He U
MIpUMEHE
HHE

51526.1,6.2,7
1,7.2




11

Brraucnenus mo

YPaBHEHUIO XUMHUYECKOH

peaknuu

CdopmupoBanH
OCTbh YMEHUHI
MPOBOJIUTH
BBIYUCIICHUS 110
XUMHYECKUM
YpaBHECHUSIM
(macchl, 00bEMa,
KOJIHYECTBA
HCXOIHOTO
BEILECTBA WIIH
MPOIYKTa
peakiuu mo
H3BECTHBIM
Macce, 00bEMy,
KOIIMYECTBY
OJTHOTO U3
HCXOJTHBIX
BEILECTB WIN
TIPOJYKTOB
peakIyn)

515.2,6.1,6.2,7
1,7.2




12

ApeHbI: 0€H30J1 U TOJYOIL.
TOKCHYHOCTb apEHOB

13

I'eneTnueckas cBs3b
YII€BOJOPO/IOB,
MpUHAUIEKALUX K
pa3IMYHBIM KlaccaM

CdhopmupoBanH
OCTb YMCHHUSI
HWILTIOCTPUPOBAT
b TCHETHIECKYIO
CBSI3b MY
THITUYHBIMA
MPEACTaBUTEISIM
U Pa3INYHBIX
KJIaCCOB
OpraHuYeCcKuX
BEIIECTB
YPaBHEHUSIMH
COOTBETCTBYIOL
X XUMHYECKHX
peakuuii ¢
HCIIONIB30BaHKE
M CTPYKTYPHBIX
hopmyn

ApeHsbL
Bbenzomn:
COCTaB,
CTPOCHH
e’
¢$uznuec
KHe H
XUMHUYEC
KHe
CBOMCTB
a
(peaxuu
u
rajoreH
HpOBaHU
U
HUTPOBA
HUSA),
TOJIy4eH
He u
TIpUMEHE
HUE.
Tomyomn:
COCTaB,
CTpOEHHU
c,
¢bmsuyec
KHE U
XAUMUYEC
KHe
CBOICTB
a
(peaxim
U
rajioreH
UpPOBaHU
Au
HUTPOBA
HUSA),
TONTy9eH
ue u
MpUMCHE
HHE.
Toxcuun
0CTh
apeHOB.
Tenernu
eckas
CBS3b
MEXIY
YIJIEBOA
opojaaMu
)
TIPHHAT
eXKaIIM
K
pa3nuyH
bIM
KJjlaccaM

515.2,6.1,6.2,7
1,73

515.26.1,6.2,7
1,72

14

[IpuponHbie HCTOYHUKHU
YTJIEBOIOPO/IOB:
MIPUPOIHBIN Ta3 U
MIOIyTHBIC HeTSHEIE ra3bl,
HedTh U MPOITYKTHI €&
nepepadoTKH

CdhopmupoBaHH
OCTb YMEHUS
XapaKTepu30BaT
b HCTOYHHUKI
YTIIEBOAOPOIHOT
0 CBIpBS (HE(TH,

IIpupon
HbIE
HCTOYHU
KH
YIJIEBOJ
OpOJIOB.

515.26.1,6.2,7
1,72




15

[pupoaHbIe NCTOYHUKI
YTJIEBOJIOPOIOB:
MIPUPOAHBIN Ta3 U
MOIyTHBIE HeTSHEIE ra3bl,
He(Th U IPOLYKTHI &
nepepadoTKH

MIPUPOJHBIN Ta3,
YTOJIB), CIIOCOOBI
HX TepepaboTKu
U IIPaKTHYECKOe
IIPUMEHEHHE
MPOAYKTOB
nepepadoTKH

IIpupon
HBIif ra3
"
MOMYTH
3
HeQTSIH
bI€ Ta3bl.
Hedts 1
eé
IIPOUCXO
KIICHUE.
Cnoco6
BI
nepepad
OTKH
HeTH:
TIeperox
Ka,
KPEKUHT
(Tepmuy
€CKHH,
KaTaJInuT
MYECKUHI
),

MUPOJIN3

IIponyxT
Bl
nepepad
OTKH
HeTH,
X
MIpUMEHe
HYE B
TIPOMBIIII
JIEHHOCT
HHUB
OBITY.
Kamenn
bl
yroNb 1
TIPOJYKT
Bl €70
nepepad
OTKH

515.2,6.1,6.2,7
1,7.2

16

KonrponsHas paboTa no
pazneny «YriaeBogopoabhy

KP

515.2,6.1,6.2,7
1,73

17

[IpenenpHBIE OJTHOATOMHBIC
CIUPTHI: METAHOI U
ataHoi. Bogopoanas cBsi3b

CdhopmupoBaHH
OCTh yMEHUMH
TNPpUBOIUTH
TPUBHUAJTIBHBIC
Ha3BaHHSA
OTIENBHBIX

[Tpenens
HBIC
OJIHOATO

MHBIC

https://resh.edu

.ru/subject/less

on/4769/
https://resh.edu.r

u/subject/lesson/
5727/

515.2,6.1,6.2,7
1,72



https://resh.edu.ru/subject/lesson/4769/
https://resh.edu.ru/subject/lesson/4769/
https://resh.edu.ru/subject/lesson/4769/
https://resh.edu.ru/subject/lesson/5727/
https://resh.edu.ru/subject/lesson/5727/
https://resh.edu.ru/subject/lesson/5727/

18

MHOroaToMHbI€ CITUPTHI:
STUJICHIJIUKOJIb U
TJIALEPUH

OpPTaHWYECKHX
BEILECTB

( PTHIICHTTIMKOIIb
, TIIHLEPHH,
¢enoun,
¢dopmanbaerun,
aneTanbAerus,
MypaBbHHAs
KHCIIOTA,
yKCycHast
KHCIIOTA,
OJIENHOBas
KHCIIOTA,
CTeapHHOBas
KHCIIOTA,
TJII0K03a,
ppyxro3a,
Kpaxmarl,
LeIUTI0JI03a,
riH)Chopm
HpPOBaHHOCTD
YMEHUH
XapaKkTepu30BaT
b COCTaB,
CTpOCHHE,
¢usnueckue u
XUMHYECKHE
CBOMNCTBa
THITUYHBIX
npencTaBuTenei
Pa3IHIHBIX
KIIacCOB
OpTraHWYECcKHX
BEILIECTB
(metanou,
9TaHOJI,
STUJEHTIINKOIIb,
TIIHLEPHH,
(enoMI,
aneTanbaerus,
MypaBbHHasI U
yKCycHast
KHCIIOTBI,
TJII0K034,
Kpaxmarl,
LeIUTI0II03a,
aMUHOYKCYCHAst
KHCIIOTa)

CIHPTHL.
Metano
nu
JTaHOJ:
CTPOCHHU
c,
¢$uznuec
KHE U
XUMUYEC
KHe
CBOMCTB
a
(peakuu
HC
AKTHBHBI
MH
MeTaia
MH,
rajoreH
OBOJIOPO
JlaMH,
TOpeHUe
)
MpUMEHE
HHE.
Bonopon
HBIC
CBSI3U
MEXIY
MOJIEKYJT
aMu
CTIHPTOB.
HeiictBu
e
METaHOJI
au
3TaHoJIa
Ha
oprasus
M
YEJIOBEK
a.
Mmnoroa
TOMHBIE
CIHPTEHL.
DTuiieHr
JINKOJIb
i
20§07
H:
CTPOECHH
<,
¢$uznuec
KHE U
XUMUYEC
KHE
CBOMCTB
a
(B3anmo
JIeCTBH
eco

1ICJIOYH

515.2,6.1,6.2,7
1,7.2




®deHo: cTpoeHue

MOJIEKyYJIbl, (pU3NUECKUe U

19 .
XUMHYECKUE CBOMCTBA,
MIPUMEHEHHE
ANLIEruas:

20 (dopmanbaerua u

areTanbAaeru. AeToH

denon:
CTpOEHU
e
MOJIEKYT
bI,
¢busuyec
KHe H
XUMHUYEC
KHe
CBOMCTB
a.
Toxcuun
oCTh
¢enoma.
IIpumen
cHHe
(eHona

https://resh.edu

.ru/subject/less

on/4776/
https://resh.edu.r

u/subject/lesson/
5952/

515.2,6.1,6.2,7
1,7.2

Anpneru
JIbI U
KETOHBI.
Dopman
BJIETH/I,
aneTanb
JIETHL;:
CTPOCHHI
c,
¢buznuec
KHe U
XUMHYEC
KHe
CBOWCTB
a
(peaxum
"
OKHCJICH
Hs U
BOCCTaH
OBJIEHUS
)
KauecTBe
HHBIC
peakuuu
)
MOJTy4eH
e u
MpUMEHE
HHUEC

https://resh.edu

.ru/subject/less

on/4776/
https://resh.edu.r

u/subject/lesson/
5952/

515.26.1,6.2,7
1,73



https://resh.edu.ru/subject/lesson/4776/
https://resh.edu.ru/subject/lesson/4776/
https://resh.edu.ru/subject/lesson/4776/
https://resh.edu.ru/subject/lesson/5952/
https://resh.edu.ru/subject/lesson/5952/
https://resh.edu.ru/subject/lesson/5952/
https://resh.edu.ru/subject/lesson/4776/
https://resh.edu.ru/subject/lesson/4776/
https://resh.edu.ru/subject/lesson/4776/
https://resh.edu.ru/subject/lesson/5952/
https://resh.edu.ru/subject/lesson/5952/
https://resh.edu.ru/subject/lesson/5952/

21

OIHOOCHOBHBIE
npeenbHbIe KapOOHOBEIE
KHUCJIOTBI: MypaBbHHas 1
YKCyCHast

OmHooc
HOBHbBIE
mpeenb
HBIE
KkapOoHO
BBIE
KHCIIOTBI

Mypasb
HHas U
YKCYCHa
bid
KHCIIOTBI

CTPOCHHU
c,
¢buznuec
KHe U
XUMHYEC
KHe
CBOMCTB
a
(cBoiicTB
a,

o01IHIe
JUTSE
KJlacca
KHCJIOT,
peakis
aTepudu
Kalun),
MOJTy4YeH
e u
MpUMEHE

HHEC.

https://resh.edu

.ru/subject/less

on/4776/
https://resh.edu.r

u/subject/lesson/
5952/

515.2,6.1,6.2,7
1,7.2



https://resh.edu.ru/subject/lesson/4776/
https://resh.edu.ru/subject/lesson/4776/
https://resh.edu.ru/subject/lesson/4776/
https://resh.edu.ru/subject/lesson/5952/
https://resh.edu.ru/subject/lesson/5952/
https://resh.edu.ru/subject/lesson/5952/

22

[Ipaktuueckas padorta Ne 2.
«CBoticTBa pacTBOpa
YKCYCHOI KUCIIOTBD»

CdopmupoBanH
OCTbh YMEHUHI
cobroath
IpaBuiIa
II0JIL30BAHUS
XUMUYECKOU
NoCyZol U
11ab0paTOPHBIM
00opyIoBaHHEM,
a TaKxKe
paBuiIa
obpamieHus ¢
BEIIIECTBAMHU B
COOTBETCTBUH C
UHCTPYKLHAMA
TI0 BBHIIIOJIHCHUIO
11a00paTOPHBIX
XAMHYECKHX
OIIBITOB.
CdopmupoBanH
OCTb YMEHHUHI
IUIAHUPOBATh U
BBITIOJIHATD
XUMHUYECKUHN
9KCTIEPUMEHT
(mpeBpareHus
OpPTraHWYECKHX
BEILECTB IIPU
HarpeBaHuy,
TIOJTy4CHHUE
STUIICHA U
U3YYCHHUE €ro
CBOWCTB,
KaueCTBCHHbIC
peakiyn
OpraHWYecKHX
BEIIIECTB,
JIeHaTypaLus
0EeJKOB IIpH
HarpeBaHuy,
L[BETHBIC
peakiyn
0eNnKoB) B
COOTBETCTBUH C
MpaBUIIAMH
TEXHUKU
0e30macHOCTH
pu 00paIIeHHH
C BEIECTBAMH H
n1abopaTOPHBIM
000opyI0BaHUEM;
MIPEACTABIIATh
Ppe3ynbTaThI
XUMHYECKOTO
9KCIEPUMEHTA B
(dopme 3ammcu
YpaBHEHUH
COOTBETCTBYIOIL
WX peaKiui u
(dbopmynupoBaTh
BBIBOJIBI HA
OCHOBE ITUX
pe3ylIbTaToB

1P

515.2,6.1,6.2,7
1,7.2

23

CreapuHOBas 1 OJIEHHOBAsI
KHCIIOTHI, KaK
MPECTABUTEIH BBICILIHX
KapOOHOBBIX KHCIIOT

CdopmupoBanH
OCTb YMEHUI
[PUBOJIUTH
TPUBHAJIbHbIE
Ha3BaHU
OTZENBbHBIX

Creapun
oBas 1
OJIEMHOB
ast
KHUCJIOTBI
KaK

https://resh.edu

.ru/subject/less

on/4776/
https://resh.edu.r

u/subject/lesson/
5952/

515.2,6.1,6.2,7
1,7.2



https://resh.edu.ru/subject/lesson/4776/
https://resh.edu.ru/subject/lesson/4776/
https://resh.edu.ru/subject/lesson/4776/
https://resh.edu.ru/subject/lesson/5952/
https://resh.edu.ru/subject/lesson/5952/
https://resh.edu.ru/subject/lesson/5952/
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MpEL1a Kak COJIM BEICIIMX
KapOOHOBBIX KUCIIOT, UX
MoloIIee JeHCTBUE

25

CrosxHbIe 2(QUPHI KaK
IIPOM3BOJHEIE KAPOOHOBBIX
kucaoT. 'maponus
CJIOXKHBIX 3(HPOB

26

Kupsl: tuaponus,
IIpUMEHEHHE,
OHOJIOTHYECKAsT POJIb
KHUPOB

OpraHUYECKUX
BEIECTB
(oneunoBast
KHCIIOTA,
CTeapUHOBas
KHCIIOTA,
TJIF0KO3a,
ppyxro3a,
Kpaxmarl,
LEJUTI0JI03a,
TJTALIHH )

IpezacTa
BUTENHN
BBICIIINX
KkapOoHO
BBIX
KHCIIOT.
Mbuia
KaK COJIHI
BBICIIINX
KapOOHO
BEIX
KHCIIOT,
ux
MoIoIIee
JEHCTBH
e.
Cr0xHBI
e 3¢upsI
Kak
TIPOH3BO
JTHBIE
KkapOoHO
BBIX
KHCIIOT.
T'unponu
3
CJIOKHBI
X
3¢upoB.
Kupsr.
T'unponn
3 )KHPOB.
[Ipumen
eHHUe
JKHPOB.
buonoru
yecKast
poib
KHUPOB

515.2,6.1,6.2,7
1,73

515.2,6.1,6.2,7
1,7.2

515.2,6.16.2,7
1,72

27

VYrieBoabl: cocTas,
KJIacCU(UKAITHS.
Baxueitmue
NPECTABUTENHN: TIIFOKO034,
¢bpykTo3a, caxaposa

CdhopmupoBaHH
OCTb YMEHHUHI
MIPUBOANTD
TPHUBHUAIBHbIC
Ha3BaHUS
OTJENBHBIX

VraeBon
BI:
COCTaB,
Kknaccud
HKaLus
YTIIeBOT

https://resh.edu

.ru/subject/less

on/6150/
https://resh.edu.r

u/subject/lesson/
5413/

515.2,6.1,6.2,7
1,72



https://resh.edu.ru/subject/lesson/6150/
https://resh.edu.ru/subject/lesson/6150/
https://resh.edu.ru/subject/lesson/6150/
https://resh.edu.ru/subject/lesson/5413/
https://resh.edu.ru/subject/lesson/5413/
https://resh.edu.ru/subject/lesson/5413/

28

Kpaxman u nenmonosa kak
TIPUPOIHBIE TOTUMEPHI

OpPTaHWYECKHX
BEILECTB
(Tyroko3a,
¢pykTo3a,
Kpaxmai,
LIEJUTION032)

OB
(MoHO-,
- U
MOJIHCax
apuabl).
I'moko3za
npocre
105051
MOHOCaX
apuI:
0cobOeHH
OCTH
CTPOCHH
s
MOJIEKYT
BI,
¢buznuec
KHE H
XUMHUYEC
Kue
CBOMCTB
a
(B3ammo
JIEHCTBU
ec
THIIPOKC
HIOM
meau(1l)
)
OKHCIICH
ne
amMMuay
HBIM
pacTBop
oM
OKCHIa
cepedpa(
.
BOCCTaH
OBJICHHE,
OpoXxKeH
ue
TJIIOKO3
bI),
HaXO0Xe
HUE B
TIpHUPOe
)
MpUMEHE
HUE,
ouosioru
yeckast
poib.
®dotocu
HTE3.
DpyKTO3
a Kak
u3omep
TJIFOKO3
bI.
Kpaxman
u
LEJDTFON
03a Kak
MIPUPOIH
bIC
HoJUMeEp
BL.
Crpoenu
e
Kpaxmai
au
LEJUTION
O3B
dusunuec
KHe H
XUMHUYEC
KHe
CBOICTB
a

https://resh.edu

.ru/subject/less

on/6150/
https://resh.edu.r

u/subject/lesson/
5413/

515.2,6.1,6.2,7
1,73



https://resh.edu.ru/subject/lesson/6150/
https://resh.edu.ru/subject/lesson/6150/
https://resh.edu.ru/subject/lesson/6150/
https://resh.edu.ru/subject/lesson/5413/
https://resh.edu.ru/subject/lesson/5413/
https://resh.edu.ru/subject/lesson/5413/

KontpomnbHas padora mmo

515.2,6.1,6.2,7

pasaeiry 1,7.2
29  |«Kucnopoxnconepskamme KP
OpraHU4ecKue
COCTUHEHHMS»
CdopmupoBaHH 515.2,6.16.2,7
OCTh YMEHUI 1,7.2
MIPUBOJIUTH
TpUBHAJIbHbIE
Ha3BaHUs
OT/ENBHEIX Asorcon
OO01ast XapaKTepHCTHKA oprasmueckux |CPKallM
a30TCO/ePIKAIIIX BeIecTB e
30 |opraHmueckux COeqUHCHUI (rmaun).Cop  |OPraHHd KP
/ Beepoccuiickast MHpOBaHHOCTb | SCKHE
npoBepoYHasi padora yMeHuit coeinHe
xapakrepusopar [HHA
b COCTaB,
CTpOCHHE,
¢usnueckue u
XAMHYECKHE
CBOWCTBA
TUIIAYHBIX AMHHOK 5.15.2,6.1,6.2,7
npecTaBuTeNieil [HCIO0ThI 1,72
Pa3INYHBIX Kax
KJIacCOB am¢orep
OpPraHM4YecKux  |HBIE
31 AMUHBI: METHJIAMUH H BEIIECTB opraHud
AHWINH ( aMHHOYKCYCHa |€CKHE
| coeliuHe
kucnota)Cdopm [HUA.
HPOBaHHOCTh Ddusuyec
yMeHui KHE U
XHMHUYec

MJIaHUPOBAThL U




BBINOJHATH KHUe 5.15.2,6.1,6.2,7
XUMHAYECKUN CBOJCTB 1,73
9KCTIEPUMEHT a
(mpeBpameHuss  |aMHHOKH
OpraHUYECKHX  |CJIOT (Ha
BEIIECTB IIPU npuMepe
HarpeBaHHU,JeH |[JMIKMHA
arypanust ).
0eJKOB IpH Bronorn
HarpeBaHHH, Jeckoe
I[BETHEIC 3HAYCHU
peaxkuuu e
OCIIKOB) B aMUHOKH
COOTBETCTBUH C  |CJIOT.
TpaBUJIaMHU Ilentun
TEXHUKU bl.benku
0e30MacHOCTH  |KaK
IIpY OOpaIleHUH |IPUPOTH
C BEIIECTBAMHU U |BIe
1abopaTOPHBIM  |BBICOKO
AMHHOKHCIIOTBI KaK
000pynoBaHHEM; |MOJIEKYIT
amdorepHbIe
NPEICTABIATh  |SpHbIE
OpTraHWYECKHe COSTNHEHHUS
Ppe3yJIbTaThI coenHe
nx OHoJIIOrHYecKoe
32 XUMHYIECKOTO HUSI
3HaueHue. [lentusl.
sKkcriepuMenTa B |[lepBuy
benku xak npupoHbIe
¢dopme 3ammicu  |Has,
BBICOKOMOJICKYIISIPHbIC .
ypaBHEeHUit BTOPHYH
COCIMHEHHUS
COOTBETCTBYIONI |ast 1
HX peakiuil u TPETUYH
(dbopmynupoBats |as
BBIBO/IBI HA CTPYKTY
OCHOBE 3TUX pa
pe3ynbTaToB OenkoB
Xumunye
CKHe
CBOUCTB
a
0ETKOB:
THAPOIH
3,
JIeHaTyp
anus,
KauecTBe
HHEBIE
peakuun
Ha
OenKu
51526.1,6.2,7
CoopmupoBanH |Bsicoko 1 7’ ) e
OCTh yMEHUMH MOJIEKYJI -
cobmoziath SIPHBIE
npaBuiIa coeJnHe
OCHOBHI)IC MOHATHUS XUMHUHU
skosoruyeckn  [HUA.OCH
33 |BBICOKOMOJIEKYIISIPHBIX
) 1e7IeCO000pa3HOT |OBHbIE
CoeIMHEHHMIt
O IIOBCACHUA B IIOHATUS
OBITY U XUMHUH
Tpy10BOM BBICOKO

JACATCIIBHOCTH B

MOJIEKYI




HeIsIX SIPHBIX 5.15.2,6.1,6.2,7
COXpaHEeHUS COeJIHe 1,7.2
CBOETO 370POBbsI |HUIA:
U OKpY’Kalollel |MOHOMeE
TIPUPOAHOM p,
cpenpl, IOJIIMED
0CO3HABATh ,
OIIaCHOCTH CTPYKTY
BO3JICHCTBUS HA |pHOE
JKUBBIC 3BEHO,
OpraHU3MBI CTereHb
ONpPENENEHHbIX |TOIUMEP
OpPraHM4ecKuX  |M3aluy,
BEIIIECTB, CpenHsIs
TIOHUMAsI CMBICIT |MOJICKYJI
TIOKa3aTelst sIpHas
TIJIK macca.
(npenensHO OCHOBH
JIOITYCTUMO# bIE
KOHILICHTPALUH), [METOIbI
TMOSICHATH Ha CHHTE3a
puMepax BBICOKO
CrocoOBI MOJIEKYJT
YMEHBIICHUS U |[IPHBIX
TIPEIOTBPAILEHHU |COCIIHE
S MX BPEAHOTO  |HHH —
BO3JICHCTBUS HA |HOJUMED
OpraHu3M n3anus u
OCHOBHBIE METO/IbI LéeHOBeKa TOJIHKOH
CHHTE3aBBICOKOMOJIEKYJISIP q)OPMHPOBVa HH | Aencam
34  |HBIX coelMHEHHMH. 1 OCTb yMCHIH 1
[TnacT™accsl, kay4dyKuy, KpurriiecKu Jxenepu
BOJTOKHA AQHAIM3UPOBATh |MEHTAIb
XUMHYECKYIO HbBIC
nHdopmarmio,  [MeToBI
MOJTy4aeMylo U3 |U3y4eHH
PpasHBIX s
HCTOYHHKOB BEIIECTB
(cpenctBa 1 UX
MaccoBOH TpeBpariy
nHdopmaryyn,  |eHuii:
ceTh lHTEpHET |03HAKOM
U Ipyrue) JIEHUE C
obpasma
MU
TIPUPOJTH
BIX U
HCKYCCT
BEHHBIX
BOJIOKOH
)
miacTMa
cc,
Kay4yKo
B.
ITonyue
HHE
CUHTCTH
Y4ECKOT0
KaydyKa
u
pe3uHBI
OBLIEE KOJIMYECTBO YACOB 3
I10 [IPOTPAMME 4




11 xkaace

aToOMOB

OJICKTPOHHBIC 0p6I/ITa.HI/I

MeHneneena.

911/

Kommuec JlestensHO
TBO CTh
qacoB
IIpoBepsiemble YAuTeIIA
[PEMETHBIE PE3YIIbTATHI Mposepsembrii DIeKTpOHHBIE 1o
Ne  |Hanmenosanue pasnenos u Tara/da |[lata/mpo OCBOEHHSI OCHOBHOI panes[em dopma (mudpoBee) | peanmzanu
o/m TEM [POrpaMMbl KT B. oOpazoBarteabHON coepKaHs KOHTPOJIL | 0Opa30BaTeNbHBI | U paboueit
MIPOrpamMMBbl CPETHETO € peCcypChl nporpamMm
o01ero oopa3oBaHus B
BOCIIMTaHU
st
XHUMHUYECKUI 5.1,5.2,6.
JJIEMEHT. ATOM. 16.271,
q 7.2
PO aToMa,
H30TOIIBL.
DNeKTpOHHAS
obomoyka.
DHEePreTHIECKH
€ ypOBHH,
TOXYPOBHIL. https://resh.edu.
ATOMHbIE ru/subject/lesso
XHUMUYECKHIA opburanmy, s-, p- n/6479/
JJIEMEHT. ATOM. R https://resh.edu.
1 Teopetuueckue ocHoppr |» d-IEMEHTEL -
1 DNeKTpOHHAs ru/subject/lesso
XUMHH. OcobeHHOoCTH
KOH(HUTypanus n/6332/
aToMOB pactpeAe/eHHA https:/resh.edu.r
3JICKTPOHOB 110 u/subject/lesson/5
opbuTanIM B 91y
aTomax
9JIEMEHTOB
MEPBBIX
YETBIPEX
[IEPHUOJIOB.
DneKTpoHHAs
KOH(HTYpaIHst
aTOMOB
IMeproauueckuii Brnanenue cucremoit TMepuopnyeckuit https:/ / resh.edu.| 5.1,5.2,6.
3aKOH U XUMHYECKUX 3HAHUIA, 32KOH 1 ru/subject/lesso | 1,6.2,7.1,
[epuomiyeckast KOTOpast BKJIFOYAET: H n/6479/ 7.2
CHCTEMA XUMHYECKHX OCHOBOIIOJIArAOIIUE cpuoaecKat https://resh.edu.
2 anemenToB /l. U. 1 NOHATHS (XMMUYECKU ~ |CHUCTEMaA ru/subject/lesso
Menpeneesa, ux cBsizb 3JIEMEHT, aTOM, XAMHYECKHX n/6332/
c COBpGiVlGHHOﬁ 3JIEKTPOHHAsI 000JI0UKa snementos JLU. https://resh.edu.r
TeopHeii cTpoeHus aToma, s-, p-, d- u/subject/lesson/5



https://resh.edu.ru/subject/lesson/6479/
https://resh.edu.ru/subject/lesson/6479/
https://resh.edu.ru/subject/lesson/6479/
https://resh.edu.ru/subject/lesson/6332/
https://resh.edu.ru/subject/lesson/6332/
https://resh.edu.ru/subject/lesson/6332/
https://resh.edu.ru/subject/lesson/5911/
https://resh.edu.ru/subject/lesson/5911/
https://resh.edu.ru/subject/lesson/5911/
https://resh.edu.ru/subject/lesson/6479/
https://resh.edu.ru/subject/lesson/6479/
https://resh.edu.ru/subject/lesson/6479/
https://resh.edu.ru/subject/lesson/6332/
https://resh.edu.ru/subject/lesson/6332/
https://resh.edu.ru/subject/lesson/6332/
https://resh.edu.ru/subject/lesson/5911/
https://resh.edu.ru/subject/lesson/5911/
https://resh.edu.ru/subject/lesson/5911/

3aKOHOMEPHOCTH
HU3MEHEHUsI CBOIMCTB
XUMHYECKIX
JJIEMEHTOB H UX
COEeIMHEHUH IO

TpyIIIaM U MEPHOIaM.

3HayeHUe
MEPUOAUUYECKOTO
3aKOHA U CUCTEMBI
XUMUYECKUX
snemenToB J{.U.
Menpeneena B
Pa3BUTHU HAyKH

aTOMOB, HIOH, MOJIEKYIa,
BaJICHTHOCTD,
3IIEKTPOOTPHIIATEILHOCT
b, CTEIICHb OKUCIICHUS,
XUMHYECKasl CBsI3b, MOJIb,
MOJIIpHas Macca,
MOJIIPHBII 00BEM,
KpHUCTaJTHIeCKast
PpeLIETKa, TUIIBI
XUMHYECKUX PeaKIuit
(OKUCTHUTETBHO-
BOCCTAHOBHTEJIbHEIE,
9K30- U
SHIOTEPMHUYECKUE,
peaKIu HOHHOTO
oOMeHa), pacTBop,
JJIEKTPOJIUTHL,
HEDJIEKTPOJIUTEI,
JNIEKTPOIUTHYECKAS
JICCOLMaIu,
OKHCIIUTE,
BOCCTAHOBHTETIb,
CKOpPOCTh XMMUYECKOH
peaKIyu, XHMHIECKOE
paBHOBECHUE); TCOPUH U
3aKOHBI (TEOpHs
JJEKTPOJIMTUIECKON
JICCOLMALINY,
Ilepuonuueckuii 3akoH
J.1. MenneneeBa, 3aK0H
COXPaHEHUsI MacChl),
3aKOHOMEPHOCTH,
CHMBOJIMYECKUH SI3BIK
XUMHH,
(baxTomoruuecKre
CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYICHUH U
0e30macHOM
WCTIOb30BAHUH
Ba)KHEHIINX
HEOPraHU4eCKUX
BEIIIECTB B OBITY U
MPaKTUUECKON
JIeATeNIbHOCTH YeJIOBeKa
CdopmupoBaHHOCTD
YMEHUI1 BBISIBISAT
XapaKTepHbIC TPU3HAKH
Y B3aHMOCBSI3b
W3y4YCHHBIX TOHSATHIA,
INPUMEHATH
COOTBETCTBYIOILIHE
IOHATHUA IIPU ONTUCAHUH
CTPOEHMSI 1 CBOMCTB
HEOPTaHWIECKUX
BEIIECTB U UX
MpeBpalleHui;
BBISBIISITH B3aUMOCBSI3b
XUMHYECKUX 3HaHUH C
MOHATHUAMU U
NpeaACTaABJICHUAMU
JIPYrux
€CTECTBEHHOHAYIHBIX
HpesMETOB

Brnanenune ocHOBHBIMH
METOJIaMH Hay4HOTO
MIO3HAHUS BEIECTB U

CBs13b
MEPUOAUYECKOT
0 3aKOHa U
[lepuoanueckoii
CUCTEMBI
XUMAYIECKUX
snemeHToB J[.U.
Menpneneea ¢
COBPEMEHHOMN
Teopuen
CTPOCHUS
aTOMOB.
3aKOHOMEPHOCT
Y M3MEHEHUS
CBOMCTB
XUMAYIECKUX
3JIEMEHTOB U
00pazyeMbIx
MMM TIPOCTHIX U
CIIOMKHBIX
BEUIECTB I10
rpymnmnaM u
MepUoaaM.
3HaueHue
MIEPUOTYECKOT
0 3aKOHa B
Pa3BUTHN HAyKH
Crpoenne
BEIIECTBA.
Xumugeckast
CBsI3b. Bupl
XUMHUYECKOH
CBSI3U
(xoBaneHTHas
HENoJIsIpHas U
NoJIsIpHAs,
HMOHHas,
MeTayuIn4yecKast)
. Uonsr:
KAaTUOHBI U
AQHHUOHBI.
MexaHU3MBI
00pa3oBaHHs
KOBAJICHTHOM
XUMHYECKON
CBSI3U
(0OMeHHBIH U
JIOHOPHO-
aKICTITOPHBII).
Bonoponnas

CBA3b

https://resh.edu.
ru/subject/lesso
n/6479/
https://resh.edu.
ru/subject/lesso
n/6332/
https://resh.edu.r

u/subject/lesson/5
91Y/

5.15.2,6.
1,6.2,7.1,
7.2



https://resh.edu.ru/subject/lesson/6479/
https://resh.edu.ru/subject/lesson/6479/
https://resh.edu.ru/subject/lesson/6479/
https://resh.edu.ru/subject/lesson/6332/
https://resh.edu.ru/subject/lesson/6332/
https://resh.edu.ru/subject/lesson/6332/
https://resh.edu.ru/subject/lesson/5911/
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XUMHYECKUX SIBICHUI BanentHocTs. https://resh.edu. | 5.1,5.2,6.
(nabnronenue, DIEeKTPOOTPHIA ru/subject/lesso | 1,6.2,7.1,
Crpoenue BelecTsa. i V3MepeHHe, emOcs n/6479/ 79
. oxenepuver | ntipsireshedu,
P MOJIeIPOBAHHE) Crenens ru/subject/lesso
00pasoBaHus C]OopMHUPOBAHHOCTD  |okucieHus n/6332/
T PAICHTHON CBASH. YMCHHI OPEIICIATE Bemecraa https://resh.edu.r
ps: .edu.
Bonoponnas cssb BaJICHTHOCTh U CTEICHb u/subiect/lesson/s
u/subject/iesson/o
OKHCJICHHUSI XUMHUECKHX |MOJICKYJISPHOIO 911/
3JIEMEHTOB B u ==
5.1,5.2,6.
COCIMHCHIIX HEMOJIEKYJIIPHO
PasJIMYHOTO COCTaBa, 16.2,7.1,
BHJI XUMHYECKOM cBsi3u |10 CTPOCHMA. 7.2
(KOBaJICHTHAs, MOHHAs, |3aKOH
MeTaTHYeCKas, IOCTOSHCTBA
BOJIOPOJHAs) B
COEIUHEHHSX, THIT cocrasa
BanentHocTs KpUCTAJUINYECKON BELLECTBA.
DJEKTPOOTPHULIATEIIBH PEMETKH KOHKPETHOTO | Typyzp
BellecTBa (aToMHasl,
octb. CTemnenb 1 ( KpPHCTATITHYECK
okucienus. Bemectsa MOJIEKyJIApHAA, HOHHAA, )
HX PEIETOK.
MOJIEKYJIIPHOTO U MeTalIHyecKas) p KP
HEMOJIEKYJISIPHOTO 3aBHCHMOCT
crpoeHus. Bxoanas CBONCTBA
KOHTPOJIbHAS BeLECTB OT
padorta
THIIA
KPHCTAJUTNIECK
oif pemérku.
[Tonstue o
JTICIEPCHBIX
CHCTEMaX.
TTousrue o 5.1,5.2,6.
ITonsarue o HCTIEPCHBIX .
C(bOpMPIpOBaHHOCTI) A p httQS.//l'esh.edU. 162,71,
AWICTICPCHPIX MEHUI OPeEIATh cHCTeMaX. ru/subject/lesso | -2
ru/subject1esso
cucremax. MctuaHabIC y P UctuaHbIE T
XapakTtep Cpeiibl B n/5911/
¥ KOJUTOUIHBIE BOHBIX PACTEOPAX KOJUTOMIHBIE hitos://resh ed
pacTtBopsl. MaccoBast P P pacTBOpBLI. SZ resh.edul.t
HEOPraHWIeCKuX u/subject/lesson/5
JI0JIS BEIIECTBA B - MaccoBas a0
COCIMHECHUU 912/
pactBope BEIIECTBA B ==L
pactBope
ChopMUpOBaHHOCTH 5.1,5.2,6.
yMeHus Knaccuduraryst 16271
HEOPraHMIECKH PO
KJIaCCU(PHUIIUPOBATH
Knaccnduxauus n ruitp X COCTMHEHUU 1.2
XUMHYECKUE PEaKIUH 110 : https://resh.ed
HOMEHKJIaTypa Homenknatypa s.//resn.edu.
Pa3IMYHBIM [IPU3HAKAM -
HEOPTaHUYECKHX HEOPraHHYeCKH ru/subject/lesso
o (duciy u cocTaBy 15911/
COCHHHCHIH. pearupylomux semects, | < BCHCCTB. oIl
I'enernyeckas CBS3b TemmoBoMy d(hexTy " [ Xumuueckas https://resh.edu.r
HEOPTaHMYECKUX i
ue I;CTB e o peaKimm, H3MeHenmo | PEAKIMHA. u/sub|e90£/2I7sson/5
Kngicos ' P CTeTIeHel OKUCIIeHHs Kaccudukars 222l
3JIEMEHTOB, XUMIICCKIX
obparumocty peaxiuy, |PEAKIHL B
ydgacTHio Katanmsaropa) |HCOPTaHIMECKo
Uu
Knaccudukarms o 5.15.2,6.
XI/IMI/I'{e((i:)KI/IXH eaKIUi ch()pMHpOBaHHOCTb OPrasHIccKon 1.6.2.7.1
beaict YMEHHH COCTaBIATh XUMHH. 3aKOH e
B HCOPTaHWHCCKOM 1 YpaBHEHUsI peakuuii COXpaHEHHSI https://resh.edu. 7.2

OpraHU4ecKON XUMUH.
3aK0oH COXpaHEeHUs
MaccChl BEILECTB;
3aKOH COXPaHEHHs U
MPEBPALLCHHS
SHEPIHH IIPU
XUMHYECKIX
PpeaKIusIx

pa3IMYHBIX THIIOB,
TIOJTHBIC ¥ COKpAIEHHBIC
YpaBHCHUS peaKIuit
HOHHOT'O OOMEHa,
YYUTBIBAsI YCIOBUS, TIPU
KOTOPBIX 9TH PEaKI1N
UYT 10 KOHIA

MaccCHl BEIEeCTB,
3aKOH
COXPaHEHHS 1
HpeBpaCHHS
SHEprHu Npu
XUMHYECKHX
peakIusax

ru/subject/lesso
n/5911/
https://resh.edu.r

u/subject/lesson/5
912/
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CkopocTb 5.15.2,6.
aKIWH, €
ChopMUpOBaHHOCTH peariii, ce 162,7.1,
. 3aBUCHMOCTH OT 7.2
yMeHUuil 00BICHATH :
Ppa3IUYHBIX
3aBUCHMOCTH CKOPOCTH (axropos
XUMUYECKOH peaKkIyuu OT POB. hitps:
a3IM4HbIX (HAKTOPOB Obparumie Hps:jlresh 2.
CKOpOCTb peaKiuH. b POB. peakiuu. ru/subject/lesso
06 CdhopMupoBaHHOCTH
9 pPaTHMbIC PEAKIIUH. MCHIH OGbACHSTE XuMHYECKOe n/5911/
XUMH4YecKoe Y aBHOBECHUE h /lresh.ed
XapakTep CMELICHUs p ’ t S:/ITesN.edu.t
paBHOBecHe HMIMOCKOro ®dakTopsl, u/subject/lesson/5
BIIHSIONIHEC HA
paBHOBecHS B N 912/
COCTOSIHHUE
3aBUCHMOCTH OT
N XUMHYECKOTO
BHEWIHEro BosjecTsns |
(npunnun Jle [latense) p .
[punuun Jle
[arense
IpakTudeckas paborta 5.1,5.2,6.
Ne 1. «Brustaue 16.2,7.1
10 pa3uYHbIX (aKTOpOB P 7.2
Ha CKOPOCTh
XUMHUYECKOH
PpeaKIym»
DNEeKTPOIUTHYE 5.15.2,6.
DIIeKTpOIUTHYECKAs crat 162,7.1,
JIACCOLIALMs. zglccounaum. 1.2
WIBHBIC U
[Tonsarue o C¢hopMHpOBaHHOCTH
s o crabble
O0ZI0pPOTHOM YMEHHUH ITPOBOJUTH 1eKTPOIUTEL
II0Ka3aTeiie (pH) peakuuu, Cpez[a BOI[HBI‘X
11 pactBopa. Peakmun MIOATBEPKAAIOLIIE
HOHHOLMO 06 9 pacTBOpoB
HHOI'0 OOMCHA. KaueCTBEHHBIH COCTAB | poyocrp:
I'uapomus Pa3IHUHBIX KHCas
OpraHU4ecKUX U HEOPraHUIECKUX L
HeWTpabHasl,
HEOPraHMICCKUX BELIECTB, PACIIO3HABATD
BCILECTB ONBITHBIM ITyTEM HOHBI premotHa.
yT > |PeaKuun
TIPUCYTCTBYIOLINC B HOHHOTO 00MeHa
o BOJIHBIX PacTBOPax
e e
BEIIECTB - 10:45 102y
peaknuu. [TousTre 06 Oxuciutensio 7.2
12 SeKTpOH3E BOCCTaHOBHTEIb :
HBIE pEaKIUU
paciiaBoB U
pacTBOpoB cosel
KonTponbsHas pabora 5.15.2,6.
13 0 pasaeny Kp 1,6.2,7.1,
«Teoperndeckue 7.2
OCHOBBI XIMUUY
Mertasibl, ux ChopMUpPOBaHHOCTH Meramisbl. https://resh.edu. | 5.1,5.2,6.
TONOKEHUE B YMEHHH PacKphIBaTh [Monoxenue ru/subject/lesso | 1,6.2,7.1,
[epuoamueckoit cmbict [leprondeckoro |MeTauioB B n/3479/ 7.2
CUCTEME XMMHUYECKHX 3akona JI.1. i
A Iepuoauaeckoit https://resh.edu.
anemenToB 1. U. Menneneesa u cUCTEME .
14 M ru/subject/lesso
eHJieneeBa u JIEMOHCTPUPOBATh €T0 | XUMHUYCCKHUX 15814/
0COOEHHOCTH CUCTEMATU3UpyIoUlyto, |31aeMenTos JI.1. n_
CTPOEHUS aTOMOB. O0OBSICHUTEBHYIO U Menzeneesa. htt S'/( resh.edu.
Ob6mre hpusnyecKre IPOTHOCTHUYECKYIO OcobeHHoCcTH ru/subject/lesso
CBOWCTBa METAJJIOB (dhyHKIUH. CTPOCHUS n/3534/



https://resh.edu.ru/subject/lesson/5911/
https://resh.edu.ru/subject/lesson/5911/
https://resh.edu.ru/subject/lesson/5911/
https://resh.edu.ru/subject/lesson/5912/
https://resh.edu.ru/subject/lesson/5912/
https://resh.edu.ru/subject/lesson/5912/
https://resh.edu.ru/subject/lesson/3479/
https://resh.edu.ru/subject/lesson/3479/
https://resh.edu.ru/subject/lesson/3479/
https://resh.edu.ru/subject/lesson/5814/
https://resh.edu.ru/subject/lesson/5814/
https://resh.edu.ru/subject/lesson/5814/
https://resh.edu.ru/subject/lesson/3534/
https://resh.edu.ru/subject/lesson/3534/
https://resh.edu.ru/subject/lesson/3534/

15

CruiaBbI METAJLIOB.
DIEKTPOXUMHUYECKHHA
PAA HanpsbKeHUH
METaJLIOB

16

XuMHUYeCcKue
CBOMCTBA BaYKHECHUIIIHX
METaJIOB (HAaTpUi,
KaJIui, KaJIbITui,
MarHui, aTroMUHUI)
M MX COCIUMHEHUI

17

XuMuueckue
CBOICTBa XpoMma,
MEIH U UX
COCTMHCHUI

18

XHUMHYECKHUE
CBOWCTBA IIUHKA,
KeJe3a U uxX
COCIUHCHUI

19

[Ipaktudeckas padorta
Ne 2. "Pemrenue
IKCIIEPUMEHTATBHBIX
3a/1a4 10 TEME
«Mertamae»"

20

Hewmeramisl, nx
M0JIOXKEHHUE B
[Tepuoaunueckoit
CHUCTEME XUMHUECKHUX
anemenToB 1. U.
MenpneneeBa u
0COOEHHOCTH
CTPOCHUS aTOMOB

21

®duznyeckue cBocTBa
HEMETAJUIOB.
Annotponus
HEMETaJIOB (Ha
npuMepe KUCIopoa,
cepsl, pochopa u
yriepoaa)

22

XuUMHu4YecKHue
CBOICTBA raJIOr¢HOB,
Cephl U UX
COEIMHEHUI

23

XuMuueckue
CBOICTBA a30Ta,
¢doctopa u ux
COeIMHeHUN

24

XHUMHYECKHE
CBOICTBa yrieposa,
KpEeMHHUSI U UX
COCIMHCHU I

CdhopMupoBaHHOCTH
yMeHUi
XapaKTepH30BaTh
3JIEKTPOHHOE CTPOCHHE
AaTOMOB XUMHYECKUX
31eMeHToB 14
(0701 (0):]
IIepuoauueckoit
CHCTEMBI XHMHUYECKUX
anemenTos J[.1.
Menpeneea, UCIIONB3YS
HOHATHUA «S-, P-, d-
3JIeKTPOHHBIE
opburanm,
«IHepreTHYecKre
YPOBHI», OOBSCHATH
3aKOHOMEPHOCTH
N3MEHEHUs CBOMCTB
XUMHYECKHUX JIEMEHTOB
U UX COCJUHEHUH 110
nepuoaaM U rpynnam
Ilepuoauueckoit
CHCTEMBI XHMUYECKUX
snemenToB J[.U.
Menpeneepa
CdhopMupoBaHHOCTH
YMEHHH PacKphIBaTh
cmbicl [lepuonuyueckoro
3akoHa J[.U.
MenneneeBa u
JIEMOHCTPUPOBATH €TO
CHUCTEMAaTU3UPYIOLIYIO,
OOBSCHUTENBHYIO U
HNPOTHOCTHYECKYIO
(yHKIUH.
ChopMUpOBaHHOCTH
YMEHHUH
XapaKTepH30BaTh
(omuchIBaTh) 00IINE
XUMHUYECKHE CBOWCTBA
HEOPraHMYeCKHX
BEIECTB Pa3InIHBIX
KJIaCCOB, TIOITBEPKIATh
CYIIIECTBOBaHUE
TeHEeTUYEeCKOH CBSI3U
MEXIY
HEOPTraHNYEeCKUMHU
BEIIECTBAMHU C
MTOMOIIBIO YPaBHEHUH
COOTBCTCTBleL[Il/IX
XMMHUYECKUX PEAKLIUN.
ChopMUpOBaHHOCTD
YMEHUH ycTaHaBIMBATh
MIPUHAUIE)KHOCTh
HEOPTaHWIECKUX
BEIIECTB 0 X COCTaBY
K OTIpeIeNEHHOMY
Ki1accy (rpymnme)
COeIMHEHUH (IpOoCThIe
BEIIECTBA — METAJLIBI U
HEMETAJIbI, OKCHUJIBI,
OCHOBAHWUSI, KHCIIOTHI,
ampoTrepHbIe
THIPOKCHIBI, COJIH).
CdopmMupoBaHHOCTB
YMEHHH UCIIOIB30BaTh

JNIEKTPOHHBIX https://resh.edu.r | 5.1,5.2,6.
oboouex u/subject/lesson/4| 1,6.2,7.1,
aTOMOB 961/ 7.2
METAJIJIOB.
OO61rue
¢usngeckue
CBOMCTBa
METAaJIJIOB.
CraBel
METaJIJIOB.
DIeKTpoxumMuye
CKHH pAlL
HanpsKeHUH
METAJIJIOB
XuMH4ecKue 5.1,5.2,6.
CBOCTBa 1,6.2,7.1,
BaOKHEMIIUX 7.2
METAJIJIOB
(HaTpuil, Kanui,
KaJIBbIIHH,
MarHui, 5.1,5.2,6.
ATIOMUHHMA, 16271,
LHHK, XPOM, 79
JKeNe30, MeIb) U
HUX COCTUHCHHIA.
Oo6ume 5.1,5.2,6.
CITIOCOOBI 1,6.2,7.1,
HOTYYEeHUS 7.2
METAaJIJIOB.
[Ipumenenue
METAJIJIOB B
OBITY U TEXHUKE
5.15.2,6.
1,6.2,7.1,
1p 7.2
Hemeramisl. 5.15.2,6.
ITooxenne 1,6.2,7.1,
HEMETaJUIOB B 7.2
[Mepuoaunueckoii
CHUCTEME
XUMHYECKUX
snemenTos J[.W.
MenpeneeBa u
0COOEHHOCTH 5.15.2,6.
CTPOCHHUSI 1,6.2,7.1,
aTOMOB. 7.2
dusnyeckue https://resh.edu.
CBOWCTBa ru/subject/lesso
HEMETAJIIOB. n/5939/
Asnorponust https://resh.edu.r
ﬁ;ﬁ;&iﬂ% (ua u/sub egcil?ljssonIS 51526
= 1,6.2,7.1,
KHCIIOpO/a,
cepsl, pocdopa 72
U yriepoaa)
XuMuueckue 5.15.2,6.
CBO¥CTBa 1,6.2,7.1,
BaKHEHIITNX 7.2
HEMETAJLIOB
(ranorenos, 5.15.26.
cephl, a30Ta, 1,6.2,7.1,
docdopa, 792
yriepoaa u



https://resh.edu.ru/subject/lesson/4961/
https://resh.edu.ru/subject/lesson/4961/
https://resh.edu.ru/subject/lesson/4961/
https://resh.edu.ru/subject/lesson/5939/
https://resh.edu.ru/subject/lesson/5939/
https://resh.edu.ru/subject/lesson/5939/
https://resh.edu.ru/subject/lesson/5913/
https://resh.edu.ru/subject/lesson/5913/
https://resh.edu.ru/subject/lesson/5913/
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IIpumenenue
Ba)KHEHIITIX
HEMETAJUIOB U UX
COCUHEHUI

26

O060011eHnE 1
CHCTEMaTH3aIus
3HAHHH 110 TEME
«Hemertamibny.
Beraucienus mo
YpaBHEHUSIM
XUMHUUYECKUX PEAKLIMN
U TEPMOXUMHUYECKUE
pacyéTsl

27

IpakTnueckas paborta
Ne 3. «Pemenue
IKCIIEPUMEHTAITBHBIX
3a/1a4 10 TEME
"HemeTamasr"»

XUMUYECKYIO
CHMBOJIAKY JUIS
coctaByieHns Gpopmyi
BEUIECTB U YPaBHEHUH
XUMHUYECKUX PEAKLIUHI,
CHCTEMAaTHYECKYIO
Homerknarypy (IUPAC)
U TpUBHAIBHEIC
Ha3BaHMS OT/EIBHBIX
HEOPraHU4eCcKuX
BemecTB (yrapHbIi a3,
YIJIEKUCIIBIN ras3,
aMMHuaK, rameéHas
HU3BECTh, HerameéHas
U3BECTD, IUThEBAs COAA,
MUPUT U IPyTHUE).
ChopMUpoBaHHOCTH

YMEHU# COOTI0IaTh
[paBuiIa MOJIb30BaAHUS
XUMUYECKON MOCYI0# 1
11ab0paTOPHBIM
000pyZ0BaHUEM, a
TaKXKe MpaBuiIa
oOpareHus ¢
BELICCTBAMH B
COOTBETCTBHH C
HUHCTPYKLHAMH 10
BBITIOJIHEHHUIO
1abopaToOpHBIX
XUMHYECKUX

ombiToB. ChopMupoBaHH
OCTb YMEHUH
XapaKTepu30BaTh
XUMHYECKHE MPOLECCHI,
JIeXalne B OCHOBE
MPOMBIIIIICHHOTO
MOJIy4€HUsI CepHOI
KHCJIOTHI, aMMHaKa, a
TaKxKe
c(hOpMHUPOBAHHOCTH
HpeCTaBICHHUI 00
00X HAYIHBIX
NPHHIUNAX U
9KOJIOTHYECKHX
npobiaeMax
XHMHYECKOTO

IIpOn3BOACTBA

KPEMHUS) ¥ UX
COCAMHCHMI
(OKCHJIOB,
KHCJIOPOJCOAED
JKaIUX KUCJIOT,
BOJIOPOJHBIX
COCITMHCHH ).
[Ipumenenue
Ba)KHEHIITX
HEMETAJLIOB U
HX COCOUHCHHI

5.15.2,6.
1,6.2,7.1,
7.2

I'enernueckas
CBSI3b
HEOPTraHU4eCKH
X BEIIECTB,
MIPUHAICKAIIH
X K pa3IndHbIM
KJIaccaM

5.15.2,6.
1,6.2,7.1,
7.2

1P

5.15.2,6.
1,6.2,7.1,
7.2

28

Konrtponbhas pabora
o TeMaM «MeTaJIbh»
u «HemeTambny

KP

5.15.2,6.
1,6.2,7.1,
7.2




CdopmupoarHOCTE 5.1,5.2,6.
MpEJCTaBIEHUH O 16271,
XUMHUYECKOH 7.2
COCTaBJISIOIIEH
€CTECTBEHHOHAYYHOU
KapTUHBI MDA, POITH
XVMHUH B TO3HAHUH
HeOpFaHI/I‘{eCKI/Ie n SIBJICHUI MIPUPOLELI, B
OpPraHu4CCKUeC (bOpMI/IpOBaHI/II/I
29 KHUCJIOTBL. MBIIIEHUS U KYJIbTYPBI
Heopranuueckue u JIMYHOCTH, €&
OPraHu4eCKue (byHKL[I/IOHaJ'ILH()ﬁ
OCHOBAHUA TPaMOTHOCTH,
HEOOXOJMMOM ISt
pEIICHUS TIPAKTHIESCKUAX
3a/1a4 ¥ SKOJOTHICCKU
000CHOBaHHOTO
OTHOIICHUS K CBOEMY
310pPOBBIO ¥ IPUPOJIHOM
cpene
CdopMHIPOBaHHOCTB PoJib XMMUHM B 5.1,5.2,6.
YMEHUH KPUTHYECKH obecreyeHuH 16.2,7.1,
9KOJIOTHYECKOIA, 7.2
aHaJIM3UPOBaTh 2
AmpotepHble P JHEepreTHYecKon
HCOPTAaHUICCKUC U XUMUYECKYIO M IIUIIEBOM
OpraHU4IeCcKue HH(OPMAIIHIO 0e30I1aCHOCTH,
30 COCUHCHUS. P ’ Pa3sBUTUH
I'enetnveckas cBs3b MOTy9aeMyI0 U3 PasHbIX
METUIIMHBL.
HCOpraHM1CCKIX 1 HCTOUHUKOB (cpeficTBa  |[IOHSATHE O
OpPTaHUYECKHUX HAYYHBIX
MaccoBOi
BCIIECTB MeTo/1ax
KOMMYHHUKAIIH, CETh MTO3HAHUS
WntepHer u apyrue) BOIIECTB 1
XUMAYIECKUX
ChopMUpOBaHHOCTH peaxuuit 5.15.2,6.
YMEHHH cOOIoaaTh lpencrasneris 16.2,7.1,
006 o0mux 7.2
TpaBUJIa SKOJOTHYECKU Hay4HBIX
Ponb xumuu B
P P — 1eN1ecoo6pa3Horo HpHHIMIIAX
N MIPOMBIIILICHHOT
DKOJIOTMYECKOH, TOBE/ICHNUs B ObITY 1 0 MOJTyYIEHHS
31 9HEPreTHYECKON U . -
——— TPYAOBOU JICATCIIBHOCTH |BOXHCHIINX
1 BEUIECTB.
0e30MacHOCTH, B I[EJISIX COXPAHCHHUS
Yenosek B MUpe
pasBUTHN MCAUIMHBL CBO€TO 3I0POBbA U BEIIIECTB U
oKkpysKarolLeit MaTepHaloB:
. Ba)kKHEHIIIIE
TIPHPOIHON CPEAIbI CTPOMTEIBHBIE
Oco3HaBaTh onmacHocTp | ATCPHATIBL 5.1,5.2,6.
. KOHCTPYKIIHOHH 16271
BO3/ICHCTBHS HA XKHBBIE | 1o \atepuane, 7'2- iheds
OpraHU3MbI KPAacKH, CTEKIIO, '
Tpecrapierns 06 onpeJenéHHbIX Bemects, |KEPAMHIKa,
MaTepuajbl JJid
00IIUX HAYIHBIX
Jus} v MTOHUMAsI CMBICTT SIEKTPOHHKH,
32 MIPUHLUIIAX nokasarens [1JK, HAHOMATEePUAIBI
MIPOMBIIIIEHHOTO
HoTyHeHs MOSICHATDH Ha MpuMepax |» OPTaHHIECKHE
- Y MHHEpAITbHBIE
BAXXHCUIINX BCIICCTB CHOC06BI yMeHbL[IeHI/Iﬂ u p
ynoOpeHust
IIPEIOTBPAICHNS X XUMUS |
BPEIHOTO BO3/AEHCTBUs  [3AOPOBBE
Ha OpraHU3M YelloBeKa HejloBeKa:
IpaBuiIa
HCIIOJIb30BaHUS https://resh.edu. | 5.1,5.2,6.
ChopMuUpOBaHHOCTH X
q JIEKApCTBEHHBIX ru/subject/lesso | 1,6.2,7.1,
CJIOBEK B MHpPE i
33 | somoermn YMEHHI POBOAUTE  |nipenaparos, n/3514/ 7.2
ATepHATO BBIYHCIICHUS C IIpaBuiIa https://resh.edu.ru
Matepuaios 6e30MacHOT0 Isubiect/l /35
UCTIOJIB30BaHUEM subjectlesson
HCIIOJIb30BAHUS

04/



https://resh.edu.ru/subject/lesson/3514/
https://resh.edu.ru/subject/lesson/3514/
https://resh.edu.ru/subject/lesson/3514/
https://resh.edu.ru/subject/lesson/3504/
https://resh.edu.ru/subject/lesson/3504/
https://resh.edu.ru/subject/lesson/3504/

34

XuMHus ¥ 310pOBbE
yeJoBeKa

TIOHSATHSI «MAcCOBast JIOJIS | TIPEIIapaToB
OBLITOBOM XMMHH
B IIOBCEHEBHOM 7.2
JKU3HU

BELICCTBA B PACTBOPEY,
00BEMHBIX OTHOILICHHI
ra3oB MIPU XUMHUYECKUX
PEaKLHsIX, MACChI
BELIECTBA HWIH 00bEMa
ra3oB 110 U3BECTHOMY
KOJIMYECTBY BEIECTBA,

1 Macce wWia 00bEMy
OJIHOTO 3 Y4acCTBYIOIIUX
B PEaKLIMHU BEIECTB,
TemI0Boro 3dexra
peaKiuu Ha OCHOBE
3aKOHOB COXPaHEHHMS
Macchl BEILECTB,
NpEBpAICHHS U

COXpaHCHHUS DOHEPTUU

OBIIEE KOJIMYECTBO
YACOB I1O [TPOT'PAMME

34

MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KJIACC

Kon
NPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbl CpeIHero o01mero 00pa3oBaHus

1

TeOpeTI/I‘lCCKI/IC OCHOBBI OpraHquCKOfI XUMHU

11

ChopmupoBaHHOCT,  MPEACTABIEHUH O  XUMHYECKOM  COCTaBISOIIEH
GCTSCTBGHHOHaquOﬁ KapTUHBI MHpaA, POJA XHMHUHU B I[MO3HAHHHU SIBJICHUN
IpUpOAbl, B (QOPMUPOBAHMM MBIIUIEHUS M  KYyJAbTYypbl JIMYHOCTH, €€
(GYHKIIMOHATBHOW T'PaMOTHOCTH, HEOOXOAMMOW Il pElIeHUs MPaKTHUYECKUX
3alad ¥ OSKOJOTM4eCKHM OOOCHOBAHHOTO OTHOIIEHHMSI K CBOEMY 3/0pPOBbIO U
MIPUPOIHOM Cpene

1.2

Bnanenue CUCTEMOM XUMHYECKHX 3HAHUH, KOoTopas BKJIFOUAET:
OCHOBOTMOJIaralouue MOHITUS (MOJIEKYyJa, BaJIEHTHOCTb, 3JIEKTPOOTPHUIATEINb-
HOCTb, CTENEHb OKHUCIIEHHs, XHMHYECKas CBSI3b, MOJb, MOJISIpHAs Macca,
MOJIApHBIA 00BEM, YIIepOAHBIH CKeneT, (yHKIMOHaJbHas TpyIIa, paauKal,
U30MEpHsI, H30MEpBI, TOMOJIOTUYECKUN pAl, TOMOJOTH, YIIIEBOAOPOJBL,
KHCIIOPOJI- U a30TCOJEpIKaIINe COEANHEHHUS, OMOJOTHYECKH aKTUBHBIE BEIECTBA
(yrmeBoawl, SKUpBI, O€JIKH), MOHOMEp, TMOJMMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEAMHEHMSI); TEOPUU M 3aKOHBI (T€OpUs XHUMHUYECKOTO
cTpoeHus: opranndeckux BemectB A.M. ByTiepoBa), 3aKOHOMEPHOCTH, CUMBOJIH-
YeCKMH S3bIK XUMHHM, (AKTOJOTMUECKUE CBEIEHHUS O CBOICTBax, COCTaBe,
MOJydYeHUH U Oe30MacHOM HCIOJb30BAHUM BAKHEHIIMX HEOPraHUYECKUX
Y OPraHNYECKUX BEHIECTB B ObITY U NPAKTUYECKOH EATEIILHOCTH YEIOBEKa

1.3

ChopMupOBaHHOCTh YMEHMH BBIIBIATH XapaKTepHblE NPU3HAKU TOHATHUH,
YCTaHaBIMBATh UX B3aMMOCBS3b, UCIOJI30BAaTh COOTBETCTBYIOLIUE MTOHATUS IIPH
OIMCAHUU COCTaBA, CTPOCHUS U IIPEBPALLECHUN OPraHUYECKUX COCTUHEHUI

1.4

c(OPMUPOBAHHOCTh YMEHHUH HCIOJIB30BaTh XHMHUYECKYIO CHMBOJUKY JUIS

5.15.2,6.
1,6.2,7.1,




Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeHero 001ero odpa3oBaHusi

COCTaBJICHUSI MOJIEKYJISIDHBIX M CTPYKTYpPHBIX (pa3BEPHYTOM, COKpaIEHHOMN)
dbopMyll OpraHMYEeCKUX BEHICCTB M YPaBHCHHNM XUMUYECKUX PEaKIIHA,
M3TrOTaBIMBATh MOJEIN MOJIEKYJ OPraHUYECKUX BEIIECTB ISl WIUTFOCTPALIMM KX
XUMHUYECKOT0 U MTPOCTPAHCTBEHHOTO CTPOCHUS

1.5

ChopMupoBaHHOCTH yMEHUI yCTAHABJIMBATh IPHHAUICKHOCTh H3YyYCHHBIX
OpPraHMYECKUX BEIIECTB M0 MX COCTaBY U CTPOCHHUIO K ONPEACIEHHOMY KJaccy
(rpynmne) coenuHeHWi  (YrA€BOAOPOMABI, KHUCIOPOJ U  a30TCOJACpIKAIINe
COEIMHEHMS, BBICOKOMOJIEKYJIIPHBIE COEAMHEHUS), JaBaThb MM Ha3BaHUA I10
cucrematnyeckoit Homenkinarype (IUPAC)

1.5

ChopMUpOBaHHOCTb yMEHHUS ONpEAEATh BUABI XHUMHYECKOW CBSI3U B
OpPraHMYECKUX COECAMHEHUSX (OJMHApHBIE U KPaTHbIE)

1.6

ChopmupoBaHHOCTE yYMEHHSI TMPUMEHSATH: TMOJOXKEHHUS TEOPUHU CTPOCHUS
opranundeckux BemiecTB A.M. bytiiepoBa aiis 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT MX COCTaBa U CTPOCHMSI; 3aKOH COXPAHEHHSI MacChl BEIIECTB

er'ICBO,I[OpOI[BI. Kchopoz[coL[epn(amHe U a30TCOACPIKAIIUC OPraHUYCCKUC CO-
CAUHCHU. BBICOKOMOJ'IeKy.HHpHLIe COCANHCHUA

2.1

ChopmupoBaHHOCTh YMEHUIl TPHUBOJUTH TPUBHAIBHBIE Ha3BaHUS OTAEIBHBIX
OpraHWYECKUX BEIIECTB (PTWJIEH, TMPOMHIICH, aleTWICH, JTUJICHIIUKOIb,
rnduepud, ¢eHon, (QopmampAerus, aneTalbAeru]l, MypaBbHHAs KHCIOTA,
YKCYCHasi KHCJIOTA, OJICMHOBas KHCJIOTa, CTEapUHOBAas KHUCJIOTa, TJIFOKO3a,
(bpyKTO3a, KpaxmMal, 1eJUII0JI03a, TTHUIIIH)

2.2

CdopMUpOBaHHOCTh YMEHUHN XapaKTepU30BaTh COCTAB, CTPOCHUE, (PU3HUECKUE U
XUMUYECKHE CBOMCTBA THUNUYHBIX MPEACTABUTEICH pa3IMYHBIX KJIACCOB
OpraHWYECKUX BEIIeCTB (METaH, 3TaH, dTWICH, NPOIMUIIEH, alleTUIeH, OyTaaueH-
1,3, metunbyraauen-1,3, 6eH301, METaHOM, STAaHOJ, dTUJICHTIUKOIb, TIUIEPUH,
(dbeHon, ameranberuj, MypaBbUHas M YKCYyCHash KHUCIOTBI, TJIFOKO3a, Kpaxmall,
LIEJUTI0JI032, AMUHOYKCYCHAsl KUCJIOTa)

2.3

ChopMHpoBaHHOCTh YMEHHUS WJUIFOCTPUPOBATh TE€HETUYECKYIO CBS3b MEXKIY
TUINWYHBIMU TIPEACTABUTEIAIMA PA3JIMYHBIX KJIACCOB OPraHMYECKUX BELIECTB
YPAaBHEHUSMHM COOTBETCTBYIOIIUX XHUMHUYECKHX PEAKUUHA C HCIOIb30BaHUEM

CTPYKTYPHBIX (OpMyII

2.4

ChopmupoBaHHOCTE YMEHHS XapaKTepH30BaTh HCTOYHHKHU YTIIEBOJOPOIHOTO
Ceipbst (HepTh, MPUPOAHBIA Ta3, Yyroyib), CIOCOOBI WX MepepadoTKu U
MPAKTUYECKOE MPUMEHEHHUE MPOAYKTOB MepepadbOTKU

XUMHUA U KU3Hb. PacuéTel

3.1

CdopmupoBaHHOCT, YMEHUH BIIAJETh CUCTEMOW 3HAHUI 00 OCHOBHBIX METOJIaX
HAy4YHOTO TIO3HAHMS, HWCIOJIB3YEMbIX B XHUMHUU TPHU HW3YyYECHUU BEHIECTB U
XUMHYECKHX SIBIICHU (mabmronenue, U3MEpPEHHE, JKCIIEPUMEHT,
MOJICIMPOBAHNE), UCIIOIB30BATh CUCTEMHBIE XUMUYECKUE 3HAHUS IS TTPHHSATHS
pelIeHn B KOHKPETHBIX KU3HEHHBIX CUTYAIIUsIX, CBSI3aHHBIX C BEIIECTBAMU M UX
MIPUMEHEHHUEM

3.2

CopMHUpOBaHHOCTh YMEHUW COONIOJATh MpaBUiia TOJIH30BAHUS XHUMHUYECKOM
MOCYAOH | JIA0OpaTOPHBIM OOOpYMOBAHUEM, a TaKXKe IMpaBWiIa OOpaIlIeHUs ¢
BELIECTBAMH B COOTBETCTBUHM C MHCTPYKIMSAMH IO BBITOJHEHHUIO JaOOPAaTOPHBIX
XUMHUYECKHUX OMBITOB

3.3

ChopMHUpPOBAaHHOCT, YMEHHMM IIJIAHUPOBAaTh H  BBIMOJHATH  XMUMHYECKUH
OKCIICPUMCHT (HpeBpaH_ICHI/IH OpraHU4YCCKUX BCIIIECCTB npu HarpcBaHuu,
MOJIyueHHUE OTUJIEHAa U M3yYeHUE €ero CBOMCTB, KayeCTBEHHbIE peaKLUuu
OpPraHN4YCCKUX BCHICCTB, JACHATYypalus 66JIKOB Ipnu HarpcBaHW, IBCTHLIC




Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeHero 001ero odpa3oBaHusi

peakuuu OEJNKOB) B COOTBETCTBHHM C MpaBWJIaMU TEXHUKH OE€30MacHOCTH MpU
oOpalleHny ¢ BeIlecTBaMH U Ja0OpaTOPHBIM O0OpPYIOBaHHMEM; IMPEICTABIATH
pe3yNnbTaThl XMMHUYECKOIO JKCIIepUMEHTa B (opme 3amucu ypaBHEHH
COOTBETCTBYIOIMX peakiuuid u (OpMYIHpPOBATH BHIBOJBI HA OCHOBE JTHX
pe3yabTaTOB

3.4

ChopMupoBaHHOCTh YMEHHMH MPOBOJUTH BBIYUCICHHUS [0 XHUMHUYECKUM
ypaBHEHHAM (Macchl, 00bEMa, KOJIMYECTBA MCXOIHOTO BELIECTBA MU MPOIYKTa
peakuuu MO HM3BECTHBIM Macce, 00BEMY, KOJMYECTBY OJHOTO U3 HMCXOJHBIX
BELIECTB UJIU IPOAYKTOB PEAKIIMH)

3.5

ChopMHpOBaHHOCTh ~ YMEHUN  KPUTUYECKHM  aHAJIM3UPOBAThb  XMMHUYECKYIO
uH(poOpMalIHIO, TOJIYy4aeMyl0 M3 pa3HbIX HMCTOYHHUKOB (CpEACTBa MacCcOBOM
uHpopmanuu, cetb IHTEpHET U Ipyrue)

3.6

CdopmupoBaHHOCTH YMEHHH coOroaaTh npaBuiia 9KOJIOTHYECKH
11e1ecO00Pa3HOr0 TOBECHUS B OBITY M TPYJOBOU JIEATSIBHOCTH B IEJISIX COXpa-
HEHUSI CBOETr0 3/I0POBbS M OKpY)Kalolleld MPUPOAHONW Cpelibl, OCO3HaBaTh
OMAacCHOCTh BO3/ICHCTBUSI Ha >KMBBIC OPraHU3MBI OINPEACIEHHBIX OPTraHUYECKUX
BellecTB, TMoHuUMas cmbicn mokazatens [IJIK (mpenmenbHO — gomycTuMoit
KOHIICHTpAllUU), TOSACHITH HAa NPUMEPAX CIOCOOBI YMEHBIICHUS W Tpe-
OTBPAILIEHUS UX BPEAHOTO BO3ACHCTBUSA Ha OPraHU3M YeJIOBEKa

11 KUIIACC

Kon
MpoBepPsaAEMOro
pe3yJbTara

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI OCBOEHUSI 0CHOBHOI
0o0pa3oBaTeIbHOI MPOrpaMMBbl CpeHero o01ero 06pa3oBaHus

1

TeOpeTI/I‘leCKI/IC OCHOBBI XUMHH

1.1

Bnanenue CHUCTEMOM XAMUYECKHUX 3HAHUM, KOTOpast BKJIFOYAET:
OCHOBOIIOJIAralONINe TMOHATUS (XMMHUYECKHH JJIEeMEHT, aToM, 3JeKTPOHHas
000jI0YKa aroma, S-, p-, 0-3JCKTPOHHBIE OpPOWTAIM aTOMOB, HOH, MOJEKYIa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATENBHOCTD, CTETIEHb OKUCIICHHSI, XUMUYECKasl CBSI3b,
MOJIb, MOJISIpHasl Macca, MOJSPHBI 00bEM, KpHCTaJUIMUECKas pPEIETKa, THIIbI
XUMAYECKHX  peakuui  (OKUCIHUTENbHO-BOCCTAHOBHUTENbHbBIE,  JK30- H
SHAOTEPMHUYECKUE, PEAKIMHM HMOHHOTO OOMEHa), pacTBOp, JJIEKTPOJUTHI,
HEDJIEKTPOJIUTHL, ANEKTPOJINTUYECKAS aucconuanus, OKUCJIUTEND,
BOCCTAaHOBUTENb, CKOPOCTh XHMHUYECKOM peakiuu, XUMHUYECKOE pPaBHOBECHE);
TEOPUM M 3aKOHBI (TEOpPHUS 3JIEKTPOIUTUYECKON nuccornuanuu, [lepuoandeckuii
3akoH J[.W. MenneneeBa, 3akOH COXpaHEHUS Macchl), 3aKOHOMEpPHOCTH,
CHUMBOJIMYECKHH A3BIK XUMUH, (DAKTOIIOTHYECKHE CBEJIEHHS O CBOMCTBAaX, COCTABeE,
MOJIyYEHUH ¢ 0Ee30MacHOM HCIIOJIb30BAaHUM BAXKHEHIIMX HEOPTraHMYECKHX
BEIIECTB B ObITY U MPAKTUYECKOH JIEATEIIbHOCTH YEJIOBEKa

1.2

ChopmupoBaHHOCTh YMEHUHN BBIABIATH XapaKTEPHbIE MPU3HAKU U B3aUMOCBS3b
W3Y4YEHHBIX MOHSTHM, MPUMEHSTh COOTBETCTBYIOIUE IMOHATUS HPHU OMHCAHUHU
CTpPOCHHSI U CBOMCTB HEOPTaHWYECKUX BEIECTB M HMX IPEBPAIICHUI; BBISIBIATH
B3aUMOCBSA3b XUMUYECKUX 3HAHUM

C MOHSATUSMU U NPEJCTABICHUSMU APYTUX €CTECTBEHHOHAYYHBIX MTPEIMETOB

1.3

BJIa,Z[eHI/Ie OCHOBHBIMHU MCTOJAMH HAYYHOI'0 INO3HAHHA BCIICCTB U XUMHYCCKUX
SIBJICHUH (HAaOJII0/IeHNEe, U3MEPEHUE, YKCIIEPUMEHT, MOJICIIMPOBAHNE)




Kon
MPOBEPsAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

14

ChopMupOBaHHOCTb YMEHUH OIpPEENATh BAJIEHTHOCTb U CTENEHb OKHUCICHUS
XMMHUYECKHUX AJIEMEHTOB B COEAMHEHHUSAX Pa3IMYHOIO COCTaBa, BUJ XMMHUYECKOMN
CBsI3U (KOBaJICHTHAs, HOHHAs, METAJUINYECKAs, BOAOPOAHAs) B COEIMHEHUAX, THII
KPUCTAIJINYECKON PEMIETKH KOHKPETHOIO BEIECTBA (aTOMHAs, MOJIEKYJSIpHas,
VOHHAs1, METAJJIMYECKasl)

1.5

ChopmupoBaHHOCTh YMEHHI OMPENENIATh XapaKTep Cpelbl B BOIHBIX PacTBOPAx
HEOPraHWYECKUX COCIMHEHUN

1.6

ChopMupOBaHHOCTh YMEHHUsSI KJIacCU(UIIMPOBATh XHMHUYECKHE PEaKIUU I10
pa3IMYHbIM NpPU3HAKaM (YHMCIy W COCTaBY pEarupyrolliux BEIIECTB, TEIIOBOMY
3 deKTy peakiuu, U3MEHCHUIO CTEIICHEeH OKHCIICHHUS 3JIEMEHTOB, OOpAaTHMOCTH
peaKIny, YJacTHIO KaTajln3aTopa)

1.7

ChopmupoBaHHOCTH YMEHHI COCTaBIIATh YPAaBHEHUS PEAKIIUI Pa3INYHBIX THIIOB,
MOJIHBIE M COKpAIEHHBIE YpPaBHEHUS pPEaKIUid HOHHOTO OOMEHA, YYHTHIBAs
YCIJIOBHUSI, IPU KOTOPBIX 3TH PEAKIIMHU UAYT 10 KOHLA

1.8

ChopmupoBaHHOCTE ~ yMEHUW  MPOBOAUTH  pPEAKIMH,  [OATBEPIKIAOIINE
KaueCTBEHHBIM COCTaB pa3JIMYHbIX HEOPraHMYECKUX BEIECTB, pacllO3HABATh
OTIBITHBIM ITyTEM MOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUUECKUX
BEILIECTB

1.9

ChopmupoBaHHOCTH ~ YMEHUH  pacKpbIBaTh CYILLHOCTh OKHCIIUTEIILHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUi MOCPEICTBOM COCTABIICHUSI JIEKTPOHHOTO OajaHca
ITHUX peaKkui

1.10

ChopMUpOBAaHHOCTh YMEHUU OOBACHITH 3aBUCUMOCTH CKOPOCTH XHMHUYECKOU
pEaKIuu OT pa3NUYHBIX (GaKTOPOB

111

ChopMUpPOBAaHHOCT, YMEHUN OOBICHATH XapakTep CMENIEHUS XHWMHUYECKOTrO
paBHOBECHsI B 3aBUCUMOCTH OT BHelTHero Bo3aeiictBus (mpunnuin Jle llarenne)

061112151 N HCOPraHNYCCKasd XUMHI

2.1

ChopMUpOBAaHHOCT YMEHUW pacKpbIBaTh CMbICT [lepuomnueckoro 3akoHa
J.W. MenneneeBa # JEMOHCTPHUPOBATH €ro CHUCTEMATH3UPYIOUIYI0, O00B-
SICHUTEJIbHYIO M IPOTHOCTUYECKYIO (DYHKITMHU

2.2

CchopMupoBaHHOCTh YMEHMH XapaKTepu30BaTh 3JEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKUX 3JieMeHTOB 1—4 mepuonoB llepuoanyeckoil cucTteMbl XUMHUYECKUX
anemenToB JI.W. MenneneeBa, HCHONB3ys TOHATHS «S-, P-, 0-2JIEKTPOHHBIE
opOUTANNY, «IHEPTEeTUUECKHE YPOBHUY», OOBICHATh 3aKOHOMEPHOCTH HU3MEHEHUS
CBOMCTB XMMMUECKHUX IEMEHTOB M HUX COECIMHEHUH IO NEpUOJaM U Ipynnam
[Tepuoanueckoit cucrembl xumudeckux 3aeMenToB J[.M. Menneneesa

2.3

CdopmupoBaHHOCTh YMEHUHN XapaKTepU30BaTh (OMUCHIBATh) OOIIME XUMUYECKHE
CBOMCTBA HEOPraHMYECKHX BEIIECTB pPAa3JIM4YHbIX KJIACCOB, IOJATBEP)KIATh
CYLIECTBOBAHME TI'€HETMUYECKON CBSI3M MEXAY HEOpPraHMYeCKHMHU BelIeCTBAMH
C MIOMOIIIBIO YPABHEHUH COOTBETCTBYIOIIMX XMMUUYECKUX pEaKLIUi

2.4

CdopMuUpOoBaHHOCTH YMEHUHN YCTaHABIMBATH MPUHAIJIC)KHOCTh HEOPTAHHUECKUX
BEILIECTB IO HX COCTaBy K ONpeneNEHHOMY Kiaccy (rpynme) COoeauHEHUn
(TIpocThIe BEMIeCTBA — METAJIIIBI M HEMETAJLIBI, OKCHJIBbI, OCHOBAHHMSI, KHCJIOTHI, aM-
(dhoTepHBIC THAPOKCHUIBI, COJIN)

2.5

ChopMUpOBaHHOCTh yMEHUH HWCIOJIB30BAaTh XHMHUYECKYI0 CHUMBOJIUKY JUIS
cocTaBlieHUs] (OPMYJI BEIIECTB M YPaBHEHUH XHUMHUYECKUX  PEAKIIHA,
cuctematniyeckyto  HoMmeHkmarypy (IUPAC)  u TpuBuanbHbIC  Ha3BaHHS
OTJENbHBIX HEOPTaHWYECKUX BEIIECTB (YrapHBIM ra3, YIVIEKMCIBIA ra3, aMMHaK,
raméHasi U3BeCTh, HeranéHas N3BeCTh, MUThEBAs COJIA, TUPUT M IPYTHUE)

2.6

CdopMHUpOBaHHOCTH YMEHUN XapaKTepHU30BaTh (OMHUCHIBATH) OOINE XUMUUYECKHE




Kon
MPOBEPsAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

CBOMCTBa HECOpPTraHNMYCCKUX BCHICCTB Pa3JIMYHBIX KJIAaCCOB, IIOATBEPKIAATH
CYIICCTBOBAHUC TCHETHYECKOM CBSI3U MCKAY HCOPraHMYCCKMMU BCIICCTBAMU C
IIOMOIIIBIO ypaBHeHI/IfI COOTBCTCTBYIOIIUX XUMHNYCCKHX peaKHI/Iﬁ

2.7

ChopMupOBaHHOCTb ~YyMEHUH IUIAHUPOBATH M BBINOJHATH  XMMUYECKHUH
9KCIIEPUMEHT (pa3jI0kKeHHE MEPOKCUAA BOJOPOJAA B MPUCYTCTBUU KaTaau3aTropa,
ONpEACIICHUE CpeAbl PACTBOPOB BELIECTB C IOMOIUBIO  YHHUBEPCAIBHOIO
WH/IMKATOpA, BIUSIHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOH peakiuu,
peaKkMy MOHHOro OOMEHa, KaueCTBEHHBbIE PeaklMU Ha cyiab(aT-, KapOoHaT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHUS, PELIEHUE IKCIEPUMEHTANIbHBIX 3aja4 I10
TemaMm «Metas» U «Hemeramnel») B COOTBETCTBUM C IpPaBUJIAMHM TEXHUKHU
0e30macHOCTH IIpH OOPAIICHNH C BEIECTBAMU M J1a00paTOPHBIM 000pYI0BaHHEM;
NPEJCTaBIATh PE3yJbTaThl XMMHUYECKOIO JKCIEpUMEeHTa B (¢GopMe 3alucu
YpaBHEHHI COOTBETCTBYIOIIUX PEAKIUH M (HOPMYIHPOBATH BHIBOABI Ha OCHOBE
9TUX PE3YJIbTATOB

2.8

CpopMUpOBaHHOCTh yYMEHHI COOJIOAaTh IpaBUjia TOJIb30BAHUS XHUMHUYECKOM
nocyno u 1abOpaTOPHBIM O0OPYAOBAaHHEM, a TaK)Ke IMpaBHIa OOpaIleHUs C
BEIIECTBAMH B COOTBETCTBUHU C MHCTPYKIIUSMH IO BBIMOJHCHHIO JIAOOPATOPHBIX
XHUMHUYECKHX OIBITOB

2.9

CpopMUpPOBAaHHOCTP  YMEHUW  XapaKTepU30BaTh XUMHUYECKHE  IMPOIECCHI,
JIeXkalre B OCHOBE IPOMBIIUICHHOIO MOJIYYEHHS] CEPHOM KHUCIIOThI, aMMHUaKa, a
TaKke CHOPMUPOBAHHOCTh MPEACTABICHUN 00 OONMX HAYYHBIX MPUHIUIAX U
HKOJIOTHUECKUX MPoOIeMax XMMHUECKOTO MPON3BOACTBA

XUMHUA U KU3HL. PacuéTel

3.1

CpopMUpPOBAaHHOCTh  TPEACTABICHUH O  XUMHUYECKOW  COCTaBIISIFOIICH
€CTECTBEHHOHAYYHON KapTUHBI MHPA, POJIM XMMHUHU B MO3HAHUM SIBJICHUHN MpU-
pobl, B POPMUPOBAHUYN MBITIUICHUS M KYJIBTYPhI JIMYHOCTH, €€ (QYHKIIMOHATLHON
TPaMOTHOCTH, HEOOXOIUMOM ISl peLICHUS TPAKTHUECKUX 3a/1a4 M DKOJIIOTUYECKU
000CHOBAHHOT'O OTHOILIEHUS! K CBOEMY 3/I0POBBIO U IPUPOJIHOM cperie

3.2

ChopMUpOBaHHOCTb ~ YMEHUH  KPUTHYECKH  aHAJIM3UPOBATh  XUMHYECKYIO
nH(pOpMaLIMIO, TOJIYy4aeMyl0 U3 pa3HbIX MCTOYHUKOB (CpEeACTBAa MacCOBOM
KOMMYHHKAIMH, ceTb VIHTepHET U Jipyrue)

3.3

CdopmMupoBaHHOCTH YMEHHI co0JIr0/1aTh MpaBuiIa AKOJIOTHYECKH
11e71eco00pa3Horo MOBeACHHs B OBITY M TPYJOBOM JEATENBHOCTH B MENSIX CO-
XPaHEHHUsI CBOETO 3JI0POBbS U OKPYKAIOIICH TPUPOTHON CPeJIbl

3.4

Oco3HaBaTh ONACHOCTh BO3JCHCTBHS Ha >XUBBIE OPraHU3MBbl OIPENEIEHHBIX
BEIIECTB, MOHMMasi cMbici nokaszarens [1JK, moscHATh Ha mpuMepax crnocoObl
YMEHBIIECHNS W MNPEIOTBPAIICHHUS HX BPEIHOIO BO3ACHCTBUSA HAa OPraHU3M
YeJI0BEKa

3.5

ChopMHUpPOBAaHHOCTP YMEHWUW TPOBOAWTH BBIYHCICHHUS C HCIOJIb30BAHHEM
MOHATHSI «MaccoBasi J0Js BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHH Tra3oB
MIPU XUMHUYECKHUX PEAKIUAX, MACChl BEIIECTBA WM 00BEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WU 00BEMY OJHOTO U3 YYAaCTBYIOIIMX B PEAKIUU
BELIECTB, TEIIOBOro 3¢ (deKkTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl
BEILIECTB, MPEBPAIICHUS U COXPAHEHUS] SHEPTUU

ITPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUA

10 KUIACC




Kon

IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

TeopeTnueckre OCHOBbI OPraHN4eCKOW XUMHH

11

[IpenMeTr opraHM4ecKON XUMHUM: €€ BOZHUKHOBEHHUE, PA3BUTUE U 3HAYCHUE B IOIYYCHUU
HOBBIX BECIECTB M MaTepUaloB. TeopHs CTPOCHHsI OPraHUMYECKUX COoeIuHEeHHH A.M.
byTtiiepoBa, €€ OCHOBHBIE IIOJIOKEHUS

1.2

CrtpykrypHble (GOpMyIIbI OpraHUYECKUX BemlecTB. ['omosorusi, uzomepusi. Xumuueckas
CBSI3b B OPraHMYECKUX COCAMHEHUSX — OJIMHApPHBIE W KpaTHbIe CBs3u. lIpencraBienue o
KJ1acCU(UKAIMU OPTaHUYECKUX BEIIECTB

1.3

Homenknarypa oprannueckux coOequHEHUN (CUCTeMaTH4ecKas) U TPUBUAIbHBIC Ha3BaHUS
BaXHEHIIINX MpEACTaBUTENCH KJIaCCOB OPraHUYECKUX BEIECTB

YTreBo10posl

2.1

AJKaHBI: COCTaB U CTPOEHHE, TOMOJOIMYECKMH psn. MeraH W 3TaH — MpocTeiIne
IPEJCTaBUTENIN AJIKAHOB: (PU3MUECKHE M XMMUYECKHE CBOWCTBA (PEaKkLMU 3aMEIleHUs U
TOpPEHMs1), HAXO0XAECHNUE B IPUPOJIE, NOJTYyYEHHE U NPUMEHEHNE

2.2

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH PAA. DTUIIEH U MPOIWIEH — MPOCTEHIINE
IPEJICTABUTENIN aJIKEHOB: (PM3NYECKUE U XMMHUUYECKUE CBOMICTBA (peaklMU TUAPUPOBAHUSA,
rajJJoreHUPOBAaHUs, THApATalMM, OKHUCICHHUS M MOJMMEpH3alMK), MOJydYeHHe Hu
IIPUMEHEHHE

2.3

Ankanuensl: Oyraauen-1,3 u MetunOyraguen-1,3: cTpoeHue, BaxKHEHIIME XUMHUYECKUE
cBoMcTBa (peakuus noaumepu3sanun). [lonydeHne CHHTETHYECKOTO KaydyKa U pe3UHbI

2.4

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTMYECKMH psa. ALETHIEH — Ipo-
CTEHIINH NpeacTaBUTENb AJKHUHOB: COCTaB, CTpOEHHE, (U3MUECKHEe M XUMHUYECKHE
CBOMCTBA (peakLUu IMIPUPOBAHUS, TAJIOTEHUPOBAHUS, THPATAIlMH, TOPEHUS), TOJIyUYEHHE
Y IPUMEHEHUE

2.5

Apenbl. beHsoin: cocraB, cTpoeHue, (pu3nueckre ¥ XUMHUYECKHE CBOMCTBA (peakiunu
raJJoreHUPOBAHUS U HUTPOBAHU), MOJIydeHHE U ITpUMeHeHHe. Toyoll: cocTaB, CTPOEHHE,
¢usznueckue M XHUMHUYECKHE CBOMCTBA (pEakUUM TaJOr€HUPOBAaHUS M HUTPOBAHUSA),
[OJlyueHUE U TNpHUMeHeHue. TOKCHMYHOCTh apeHoB. ['eHeTmyeckas CBA3b MEXKIY
YII€BOIOPOAAMHU, TPUHAJUISKAIIMMHU K Pa3JIMYHbIM KJlaccaM

2.6

[TpupoaHble UCTOYHUKM YTIIEBOAOPONOB. IIpupoaHblil ra3 U MmomyTHbIE HE(TSIHBIE Ta3bl.
Hedts un e€ mnpoucxoxnaenue. Crocobbl nepepaOOTKM HE(PTH: NEPEroHKa, KPEeKUHT
(TepMuYeckuid, KaTanuTHueckuil), nuponu3. IlpoaykTel mnepepaboTku HepTH, HX
IPUMEHEHHE B MPOMBIIUIEHHOCTH M B ObITy. KameHHBI yrosb M NPOAYKTHI €ro
nepepadoTKU

Kucnoponconep:xaiime opraHndeckiue CoeIMHEHNs

3.1

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeETaHOA W 3TaHOJ: CTPOCHHE, (PUINYECKUE
Y XUMHUYECKHE CBOWCTBAa (peakUMM C aKTUBHBIMM MeETallaMH, TaJOr€HOBOAOPOJaMH,
ropeHue), nmpuMeHeHue. BomopoaHbie CBsI3M MEXAy MOJIEKyJaMH CIUPTOB. [leiicTBue
METaHoJa U TaHOJa Ha OpraHu3M 4eJoBeKa. MHOTOaTOMHBIE CIIUPTHI. DTHUJIEHIJIMKOIb U
[JIMLEPUH: CTpoeHue, (U3MUecKue M XHMHUYECKHE CBONCTBA (B3aMMOJIEHCTBUE CO
IEJIOYHBIMH MeTaJllaMH, KaueCTBEHHAs peakiysi Ha MHOTOATOMHBIE CUPTHI). JlelcTBue
Ha OpraHu3M 4esnoBeka. [[pumMeHeHne rimneprHa u STUIEHTIINKOIS

3.2

@DeHoJI: CTPOCHUE MOJIEKYJIbI, (PU3UYECKHE U XUMUYECKHEe CBOMCTBA. TOKCUYHOCTH (peHoa.
ITpumenenue denona

3.3

Anpaeruapl U KeTOHBL. DopManbAerui, aleTalblIerul: CTPOCHUE, (PU3UYECKHE U XU-
MHUYECKHE CBOMCTBA (peakUWU OKUCICHHMS] M BOCCTAHOBJICHUS, KAaue€CTBEHHbIE PEaKIUM),
MOJIYYCHHUE U PUMEHEHHE

3.4

OnHOOCHOBHBIE TpeeNbHbIe KapOOHOBBIE KUCIOTHL. MypaBbUHAs M YKCYCHas KHUCIOTHI:
cTpoeHue, (pu3nyecKkue U XMMHUYECKHE CBOMCTBA (CBOMCTBA, 0oOIIME JUIsl Kjacca KUCIOT,
peakuus 3repuduKanum), moJydeHrue u npuMeHeHne. CtreapuHoBast U OJICMHOBAsI KUCIOTHI
KaK MPEJICTABUTENIN BBICIINX KapOOHOBBIX KUCIOT. MbllIa KaK COJIM BBICHIMX KapOOHOBBIX




Kon

HpOBepﬂeMblﬁ JIEMECHT COACPKaAaHUSA

KHCJIOT, UX MOIOIICC ﬂeﬁCTBHe

3.5

CrnoxHble 3(upbl Kak MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['MAPOIM3 CIOKHBIX 3(PHPOB.
JKupsl. I'maponus xupos. [IpuMeHenne )xupoB. buosorndeckast poib KUPOB

3.6

VYrneBoabl: cocTaB, Kinaccudukalys yrieBojoB (MOHO-, IU- U MoJMcaxapuabl). [ roko3a —
OPOCTEHIMI  MOHOCaXapua: OCOOCHHOCTH CTPOSHHUS MOJICKYNBI, (U3NYECKUE |
XUMUYECKHE CBOMcTBa (B3ammojeilctBue ¢ rumgpokcugom  Meau(ll), oxucnenue
aMMHUAYHBIM pacTBOpoM okcuaa cepedpa(l), BoccTaHoBIeHUE, OpOKEHHE TIIFOKO3BI),
HaXO0XJEHHE B IpHUpoJie, MpUMeHeHue, Ouonorndeckas posib. @orocunres. Opykro3a Kak
U30Mep TIIOKO3bl. Kpaxmanm W memmono3a Kak OpHpoaHble mosmMepsl. CTpoeHue
Kpaxmajia ¥ I1eiUToi03bl. dusnueckre U XUMHYECKHE CBOMCTBA Kpaxmaia (THAPOJIU3,
KaueCTBCHHAS PEAKIIHS C UOJIOM)

A30Tcoz[ep>1<amne OPraHn4CcCKNeC COCAMHCHUA

4.1

AMMHOKHUCIIOTHI KaK aM(OTEpHBIC OpraHuYecKue coequHeHns. Ou3nvyecKkue 1 Xu MHUECKUE
CBOMCTBAa aMMHOKHCJIOT (Ha TpUMepe IIHIMHA). bruosnorndyeckoe 3HadyeHUE aMUHOKUCIIOT.
IlenTuasl

4.2

benku kak IMPUPOAHBIC BBICOKOMOJICKYIIAPHBIC COCIWHCHUA. HepBI/ILIHaﬂ, BTOpHUYHaA U
TPETUYHAA CTPYKTYypa 0enkoB. XMMHYECKHE CBOMCTBA OEIKOB: ruapoJIn3, ACHaTypaunus,
KauCCTBCHHBIC PCAKIIUN HA Oenaxu

BBICOKOMOJICKYHSI}’)HBIG COCIUHCHUA

5.1

OCHOBHBIC IIOHSATHS XHUMHUHU BBICOKOMOJICKYJIAPHBIX COGHHHCHHﬁI MOHOMCp, MOJIUMCED,
CTPYKTYPHOC€ 3BCHO, CTCIICHL MMOJIMMEpHU3allun, CPCAHAA MOJICKYJIIpHAsA Macca. OCHOBHBIE
METOBbI CHUHTEC3a BBICOKOMOJICKYJIAPHBIX COGI[I/IHGHI/Iﬁ - MMoJIMMEpHU3al
U IIOJIMKOHACHCAII U

5.2

3KCHepI/IMeHTaHBHLIC MCTOAbI M3YUCHUA BCHICCTB U UX npeBpameHI/nTI: O3HAKOMJICHHUE C
06pa3uaMH MNPpUPOAHBIX W HMCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC, KaYYYKOB. HonyquI/Ie
CUHTCTUYCCKOI'O Kay4dyKa U PC3UHbI

11 KUIIACC

Kon

ITpoBepsieMbli 3JIEMEHT COACPKAHMS

1

TeopeTnyeckne OCHOBbI XMUMHUHU

11

XuMu4eckui 31eMeHT. ATom. SAapo atoma, W30TOMBI. DJEKTpOoHHas 000704Yka. DHeEp-
FeTHYECKUE YPOBHHU, MOJAYPOBHH. ATOMHbBIC OpOHTaH, S-, P-, d-3nemMenTbl. OcoOEHHOCTH
pacripeqieieHus] dJIEKTPOHOB TI0 OpOHWTAIsIM B aToMax »JJIEMEHTOB IMEPBBIX YETHIPEX
NepUoAOB. DJIEKTPOHHAs! KOH(PUTYpallKs aTOMOB

1.2

[lepnonnueckuit  3akoH u  Ilepuonnueckass cucreMa  XMMHYECKHMX — 3JIEMEHTOB
JA.W. MenneneeBa. CBsi3b NEPUOIUYECKOTO 3akoHa U Ilepmonnueckoid CUCTEMBI XU-
Muueckux snemeHToB .M. MenzaeneeBa ¢ COBPEMEHHOW TEOpPUEH CTPOCHHUS aTOMOB.
3aKOHOMEPHOCTH W3MEHEHHsS] CBOWCTB XHMMHUYECKHUX DJEMEHTOB U 00pa3yeMbIX HMU
MIPOCTHIX M CJIIOKHBIX BEIIECTB 10 TPYIINaM M TIEpHoaM. 3HAYECHUE TTEPHUOINIECKOTO 3aKOHa
B Pa3BUTHU HAYKH

1.3

Ctpoenune BemecTBa. XHUMHYECKash CBs3b. BUABl XMUMHYECKOW CBsI3W (KOBaJeHTHAs
HEMoJISIpHasl W TOJSIpHAsi, WOHHAs, MeTauinueckas). VIOHBI: KaTMOHBI M aHHOHBL
MexaHu3mbl 00pa3oBaHMsl KOBAJIEHTHOW XHMHUYECKON CBsi3U (OOMEHHBIH U JOHOPHO-
akienTopHselil). Bomopoanas cBs3b

1.4

BajnieHTHOCTB. D5eKTpoOTpUIIaTEILHOCTh. CTENEHb OKUCICHUS

1.5

BemecTtBa MOJIEKYJISIPHOTO M HEMOJICKYJISIPHOTO CTPOEHHUS. 3aKOH IOCTOSHCTBA COCTaBa
BeleCcTBA. THUINBI KPUCTAIUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOWMCTBA BEIIECTB OT THUIIA
KpucTauimyeckor peméTku. [lonstue o nucnepcHeix cucteMax. ICTHHHBIE M KOJUIOUIHBIE
pactBopbl. MaccoBasi 0Jisl BEHIECTBA B PaCTBOpE

1.6

Knaccudukanus Heoprannyeckux coeiuHeHnil. HoMeHkaTypa HeopraHM4ecKiX BEeHIeCTB




Kon

HpOBepﬂeMbIﬁ JIEMECHT COACPKAHUS

1.7

Xumuyeckass peakuus. Knaccudukanus XUMHYECKHMX peakUuid B HEOPraHU4EeCKOU
Y OPraHWYECKOM XHUMHH. 3aKOH COXpaHEHHUsI MAacChl BEIIECTB, 3aKOH COXpaHEHUS
Y TIPEBPAIICHUS SHEPTUU MPU XUMUYECKUX PEaKLUIX

1.8

CKopoCTh peakiuy, e€ 3aBUCUMOCTb OT Pa3IMYHbIX (PAKTOPOB

1.9

OO6parumble peakiuu. XHUMHUYECKOe paBHOBecue. DakTOpbl, BIHUSIONIME HA COCTOSIHUE
xumudeckoro papHoBecus. [Ipunnun Jle llarenbe

1.10

OnekTponuTrueckas aucconuaius. CuibHble W ciaabble 3iekTposuThl. Cpena BOAHBIX
pPacTBOPOB BEIIECTB: KUCIIas, HEUTpasIbHAs, IeJ0ouHast. Peakiiuu HOoHHOTO 0OMeHa

1.11

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIILHEIC pCaKnuu

Heoprannueckas xumus

2.1

Hewmertamnsl. [lonoxxenue nemeramioB B Ilepuoanueckoit cucreMe XUMHUYECKUX SJIEMEHTOB
J.. MenneneeBa 1 0COOCHHOCTU CTpoeHUs aTOMOB. Du3nueckre CBONCTBa HEMETAIIOB.
AJoTponusi HeMeTauIoB (Ha puMepe KUciaopoa, cepsl, hocdopa u yraeposa)

2.2

XUMHYECKHE CBOWCTBA BaXHEHMIIMX HEMETaJIOB (TalloreHOB, cepbl, a3ota, docdopa,
yriaepoja M KpPEMHMs])) U HMX COEIMHEHUH (OKCHIIOB, KHUCJIOPOJCOJEpKAIMX KHUCIIOT,
BOJIOPOJHBIX coeArHeHuil). [IpuMenenne BakHEHIIINX HEMETAIJIOB U UX COSIMHEHUN

2.3

Meransl. [lonoxenne meramios B [lepuoandeckoil cucteMe XUMHYECKUX 3i1eMeHToB JI.1.
MenpneneeBa. OCOOEHHOCTH CTPOEHMS 3JIEKTPOHHBIX 000JI0UYEK aTOMOB MeTayuioB. Obuue
¢uznueckue cBoicTBa MerauioB. CrulaBbl  METAJIOB.  OJIEKTPOXUMHYECKHHM  PsiI
HANPsDKEHUN METAJIIIOB

2.4

XUMHUYECKUE CBOMCTBA BAXHEHIIMX METAUIOB (HATpUM, Kalud, KalbI[Ud, MAarHuu,
ATIOMUHUM, [IUHK, XPOM, Kelle30, Melb) U uX coeauHeHud. OOIIMe CcrnocoObl MOMyUYEeHUS
MeTasuioB. [I[puMeHeHne MeTajioB B OBITY M TEXHUKE

2.5

I'eneTnueckas CBA3b HCOPTaHNYCCKUX BCIICCTB, IIPUHAJICIKAINX K PA3JIMYHBIM KJIaCCaM

XUMHS U )KU3Hb

3.1

Ponp xuMum B o0ecriedeHUU SKOJOTUYECKOM, SHEPTeTUUECKONW M THUIIEBON 0€30MacHOCTH,
pa3BUTUU MeIULMHBL. [IOHATHE O HaydyHBIX METOAAaX MO3HAHUS BEIIECTB M XMMHUYECKUX
peaKuuit

3.2

[TpencraBiaenus 06 OOIMMX HAYYHBIX MPUHIUIAX MPOMBIIUIEHHOTO MOTYYEHHUS BaXKHEHUIIINX
BenlecTB. UenoBek B MUpPE BEIIECTB U MAaTEPHATIOB: Ba)KHEHIIINE CTPOUTENIbHbIE MaTepUabl,
KOHCTPYKLIMOHHBIE MaTepuallbl, KPACKH, CTEKJIO, KEpaMUKa, MaTepHalbl Ui 3JIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMuECcKre

U MUHEPAJIbHBIE YI0OpEHUS

3.3

XuMHUsT U 370pOBbE YEJIOBEKA: IMpaBUia HMCIOJb30BaHUS JIEKAPCTBEHHBIX MPENaparos,
nmpaBuja 0O€30MMacCHOTO WCIOJIb30BAHUS TPENapaToB OBITOBONM XWMHHM B TIOBCEIHEBHOM
KU3HU




