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1. HosicHuTeNbHAs 3alUCKA

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAYK UIPaeT 0COOYIO POjb B COBPEMEHHOU
LIUBWIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHalibHOM KyiabTypbl. OHa BHOCUT CBOHM BKJIaJ B
dbopMUpOBaHUE PAllMOHATILHOTO HAYYHOTO MBIIUICHUS, B CO3[JaHHE I[EIOCTHOTO MPEICTaBICHHUS
00 OKpy’KarollleM MUpe Kak 0 IUHCTBE MPUPOABI U YEIOBEKa, KOTOpoe GOPMUPYETCS B XUMUU
Ha OCHOBE NOHMMAaHUs BEIIECTBEHHOI'O COCTaBa OKPYXAIOLIEr0 MHpA, OCO3HAHUS B3aUMOCBS3U
MEXy CTPOCHHEM BEIIECTB, UX CBOWCTBAMU U BO3MOKHBIMH OOJIACTSIMU MPUMEHEHUS.

B coorBeTcTBUM ¢ OOMMMH HENSAMH W MPUHIUIAMU CPEIHETr0o 00Iero oOpa3oBaHUS
conepxanue npeamera « Xumus» (10-11 kmaccel, 6a30BbIil ypOBEHb U3YUYEHUS) OPUEHTUPOBAHO
IIPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOy4aroumiuxcs, HEOOXOIWMYIO UM JUIS
BbIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOIO BKIIOYEHHUS B JKM3Hb COIIMYMA,
IPOJOKEHNS 00pa30BaHuUs B Pa3IMUHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

B npakTtuke npenogaBaHusi XMMHH KaK Ha YpOBHE OCHOBHOT'O OOIIIETO0 00pa30BaHus, TaK U
Ha ypOBHE cpenHero ooOmiero o0pa3oBaHMs, MpPU  ONPENEICHUH  COJep’KaTeIbHON
XapakTePUCTUKUA LEeJeHd HM3y4YeHMs] MpeIMeTa HaIpaBICHUEM IEPBOCTENIEHHOW 3HAYUMOCTHU
TPaIUIIMOHHO TpHu3HAETCsT (QOPMUPOBAHHME OCHOB XHMHYECKOW HAyKu Kak o0yactu
COBPEMEHHOI'0 €CTECTBO3HAHHUS, IMPAKTUYECKOW JEATEIbHOCTH YEJIOBEKa M KaK OJHOro U3
KOMIIOHEHTOB MHPOBOM KyJIbTypbl. C METOAMYECKOW TOYKH 3pEHUS TaKOW TMOAXO0I K
OTIpe/IeNICHUIO LeJIel N3YUYEeHHUs ITpeIMETa SBJSETCS BIIOJIHE ONPAaBAAHHBIM.

CornacHo JTaHHOM TOYKE 3pEHMs TJIABHBIMM LIEJISIMU M3Y4YEHUs NpeaMera «XHMHs» Ha
6azoBoM ypoBHe (10 —11 xu1.) sBASIOTCS:

e (GOpMHpPOBAaHHE CHUCTEMBl XHUMHUYCCKUX 3HAHMM KakK BaKHEHIIEW COCTaBIISIOMICH
€CTECTBEHHO-HAyYHOM KapTUHBI MHUPA, B OCHOBE KOTOPOM JIEKAT KIIIOYEBHIE MOHSTHSA,
(dbyHIaMeHTallbHbIe 3aKOHbl M TEOPUM XHUMHUHU, OCBOEHHUE S3bIKa HAayKH, YCBOCHHE U
MOHUMAaHUE CYIIHOCTH JOCTYMHBIX OOOOIIEHNII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHUE C UCTOPUEH UX PA3BUTUSA U CTAHOBJICHUS;

e (opmupoBaHuE U pa3BUTHE MPEACTABICHUN O Hay4YHBIX METO/ax MO3HAHUs BEIIECTB U
XUMHUYECKHUX peakiuii, HEOOXOUMBIX ISl IPUOOPETEHUSI YMEHHI OPUEHTHPOBATHCS B
MUpE BELIECTB U XUMHUECKHUX SIBJICHUH, UMEIOILIUX MECTO B MPUPOJIE, B MPAKTUUECKON U
MMOBCEAHEBHOM KM3HU,

® pa3BUTHE YMEHHA U CIOCOOOB [EATEIBHOCTH, CBSI3aHHBIX C HAONIOACHHEM U
OOBSICHEHUEM XUMHUYECKOTO JKCIHEPUMEHTa, COOJIOJICHUEM NpaBuWil OE€301acHOro
oOpailieHus C BEIIeCTBAMHU.

Hapsiny ¢ atum, comepkarenpHas XapakTepUCTUKA LIeJied U 3a7a4 U3y4YeHUs Mpe/IMETa B
porpamMme 1Mo XMMHUHM YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUH C HOBBIMU IIPHUOPUTETAMU
B cHUCTeMe cpemHero obmiero oOpaszoBanusi. CerofHsi B MpENoJaBaHUW XUMHH B OOJbIIEH
CTEMEHM OTHAETCS TNPEANOYTEHHE MPAKTUYECKOW KOMIIOHEHTE COJEpXKaHUs OO0ydyeHus,
OpUEHTHUPOBAHHOW Ha TOJATOTOBKY BBIMYCKHHKAa 0O0IIe00pa3oBaTelbHON  OpraHu3aluu,
BJIQ/ICIOIIET0 HE HA0OpOM 3HAHUHU, a (PYHKUMOHAIBLHOW T'PaMOTHOCTBIO, TO €CTh CIOCOOAMH U
YMEHUSMH aKTUBHOI'O MOJYYEHHUs 3HAHWW U MPUMEHEHMS UX B PEAJbHOW JKU3HM JJI1 pELICHUs
MPaKTUYECKUX 3a]1a4.



B cB3M Cc 3TMM 1Opu U3ydeHMH IIpenMera «XHUMHS» JOMUHUPYIOLIEE 3HAuYEHUE
pUOOPETAIOT TAKUE LIeNU U 3a/1a4H, KaK:

ajganTauus OOydYaroIIMXCS K  YCJIOBUSM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MUDA,
dbopMupoBaHHE MHTEIUIEKTYaJbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K camMoo0Opa3oBaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY MPHHATUIO TPAMOTHBIX pEUICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BEIIECTBAMH U UX MPUMEHEHUEM;

dopmupoBaHHe Yy OOYYalOIUXCsA KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIUN),
UMEIOIMX YHUBEPCAJIbHOE 3HAYCHUE JUISI PA3JIMYHBIX BUJIOB JIESATEIBHOCTH: PELICHUs Mpo0ieM,
NIOWCKa, aHamu3a ©U o00paboTku HMHPOpPMALUHU, HEOOXOTUMBIX s HPUOOPETEHHs OIbITa
JeSTeNIbHOCTH, KOTOpasi 3aHMMAaeT BaXXHOE MECTO B IO3HAHWU XUMUH, a TaKXKe Ul OLIEHKH C
MO3UIMH KOJIOTHYECKON 0€30IaCHOCTH XapaKTepa BIMSIHUS BEIIECTB U XUMUYECKHUX MTPOLIECCOB
Ha OpPraHu3M YeJIOBEKa U IPUPOIHYIO CpEemy;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIJIEKTYabHBIX U TBOPUYECKUX CIOCOOHOCTEM
o0yyaromuxcs: CHOCOOHOCTH CaMOCTOATENbHO IMPHOOpPETaTh HOBbIE 3HAHHUS IO XHMHUU B
COOTBETCTBUH C KU3HEHHBIMH NOTPEOHOCTSIMU, UCTIOJIH30BaTh COBPEMEHHbIE HH(OPMALIMOHHbBIE
TEXHOJIOTHH JIJISl TIOUCKA M aHaIu3a yueOHOW U Hay4YHO-TIOMyIIpHON WH()OPMALIUYA XUMHUYECKOTO
COJIepKaHuUs;

dbopMupoOBaHUE U pa3BUTHE Yy O0YYAIOLIUXCS aCCOIMATUBHOIO U JIOTHYECKOTO MBIIIICHUS,
HaAOJI0IaTEIbBHOCTH, COOPaHHOCTH, AKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOIMMBI, B
YaCTHOCTH, MPH IJIAHUPOBAHUU U NPOBEJICHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHUE Yy OOydarommxcss yOeKIEHHOCTM B T'yMaHUCTHYECKOW HampaBIEHHOCTH
XUMHUHM, €€ BaXHOW pONIM B  pEIIEHWH TJI00ANbHBIX  MPOOJeM  pallOHAIbHOTO
IIPUPOIONIOIb30BAHMUS, IIONOJIHEHUSI SHEPreTUYECKUX PECYPCOB M COXPAaHEHUS MPUPOJHOTO
paBHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpEeKHOTO OTHOWICHHS K TPUPOAE U CBOEMY
3JI0pPOBBIO, & TAKXKE MPUOOPETEHHSI OIBITA MCIIOJIb30BAHUS MOJYYCHHBIX 3HAHWNA ISl TIPUHSATHUS
IPaMOTHBIX PEIICHUN B CUTYAIUSX, CBSI3aHHBIX C XUMHUYCCKUMH SIBIICHUSIMHU.

[Iporpamma 1o XuMuM Ha YpOBHE CpeaHET0 00Iero oopa3oBanus pa3padoTaHa Ha OCHOBE
®denepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obpazoanuu B Poccuiickoii deneparmny,
TpeOoBaHUIl K pe3ylibTaTaM OCBOEHHUs (elrepalibHOil 00pa30BaTeIbHONM MPOTrPaMMbl CPEIHErO
obmero o6pazoBanus (POIl COO), mpencraBieHHbXx B DenepaibHOM TOCYJapCTBEHHOM
oOpazoBatensHoM ctanaapte COO, ¢ yuétom Konuenuuu mpenojnaBaHusi y4eOHOTO MpeaMera
«Xumusi» B 00pa3oBaTeNbHBIX oOpraHu3anusx Poccuiickoit @Denepanuu, peaTu3yIONINX
OCHOBHbIE 00pa3oBaTelbHBIE MPOrpaMMbl, U OCHOBHBIX MOJOXKEHUH «CTpaTeruu pa3BUTHS
Bocriutanus B Poccuiickoit ®enepanuu nHa mnepuony g0 2025 roma» (Pacmopsbxenue
[IpaBurensctBa PD ot 29.05. 2015 N 996 - p.).

B yuyeOHOM 1uane cpeanero oOuiero oOpa3zoBaHHs mpeaMeT «Xumus» 0a30BOro ypoBHs
BXOJIMT B COCTaB IpeIMETHOI 001acTu « EcTecTBeHHO-HAYUHBIE IPEIMETHI».

OO61iee yucio yacoB, OTBEAEHHBIX I M3yUEHUS XUMUHM, HA 0a30BOM ypOBHE CPEIHEro
obmiero obpazoBanusi, coctaBiser 68 yacoB: B 10 kmacce — 34 gaca (1 vac B Henmeno), B 11
kiacce — 34 gaca (1 gac B Henento).

Jnist peanu3anuy NporpaMMbl UCTIONB3YIOTCS YIEOHUKH:



- O.C. Tabpuensn, WN.I'. OctpoymoB, C.A. CrmankoB «Xumus 10 kmacc 0a30BbIii
ypoBeHb», M., uznarensctBo «lIpocsemenney, 2025 rox;

- O.C. T'abpumensn, WU.I'. OctpoymoB, C.A. CmagkoB «Xumuss 11 kmacc 0a30BbId
ypoBeHb», M., u3narensctBo «lIpocsemenney, 2025 rox.

Pabouass mporpamma yueOHOro mnpeamera «XHMHsD» COCTaBI€HA C ydyeToMm paloueit
IporpaMMbl BOCHHTaHHsA. BochnuTaTenbHBII MOTEHLMAN JaHHOTO Y4eOHOTo MpeaMera
o0ecreunBacT pean3ainio CISAYIONINX [EIeBBIX IPUOPUTETOB BOCITUTAHHS 00YJIArOIIHXCS:

- YCTaHOBIIEHHE JOBEPUTEIbHBIX OTHOLICHHH MEXIy YYHTEIEM U €ro y4eHUKaMU,
CIOCOOCTBYIONIUX TO3UTHBHOMY BOCHPHSTHIO YYalIUMHCS TpeOOBaHWN W MPOCHO yUHTEs,
NPUBICYCHUIO WX BHHUMAaHHSA K OOCYXJaeMOl Ha ypoke HH(pOpManuu, aKTUBH3AIMH HX
MMO3HABATEIILHOM JAESITEIHHOCTH,

- MoOyX/IeHHEe MIKOJFHUKOB COONIOAATh HA YPOKE OOIIETPUHATHIE HOPMBI MOBEACHUS,
npaBuWiIa OOLICHUS CO CTAPIIMMH (YUYHUTEISIMH) M CBEPCTHUKAMHU (IIKOJIBHUKAMU), TPHUHIIUIIBI
y4eOHOM JUCIUILTUHBI U CAMOOPTraHU3alINN;

- MPUBJICYCHUEC BHUMAHUS MIKOJHLHUKOB K IICHHOCTHOMY aCIIEKTYy M3y4aeMbIX Ha YPOKax
SBIIEHUH, OpraHu3alys X paboThl ¢ OTy4yaeMOi Ha ypoKe COlMaIbHO 3HAYUMOM nH(popManuen
— WHUIUHPOBAHUE €€ OOCYKICHWMSI, BBICKA3bIBAHUS YYAIIUMHUCS CBOCTO MHEHHS TI0 €€ MOBOIY,
BBIPAOOTKH CBOETO K HEH OTHOILICHUS;

- HWCIOJIb30BaHWE BOCIUTATEIIHHBIX BO3MOXKHOCTEH COJEp)KaHUs Y4eOHOTO IpeaMera
yepe3 JEMOHCTpAIMI0 JETAM MPUMEPOB OTBETCTBEHHOTO, TPaKJAHCKOTO TIOBEIEHUS,
MIPOSIBJIICHUST YEJIOBEKOFOOMS U I0OPOCEPACUHOCTH, Yepe3 MOA00P COOTBETCTBYIOIIUX TEKCTOB
JUTSL YTSHHSI, 3a]1a4 JIJIsl pEIIeHUs, TPOOJIIEMHBIX CUTYaIlUui A7l 0OCYKIEHHS B KJIacce;

- TIPUMEHEHNE Ha YPOKEe MHTEPAKTUBHBIX (POPM pabOTHI yUalIUXCs: WHTCIDICKTYaTbHBIX
UTp, CTUMYJIMPYIOIIHUX TO3HABATENbHYI0 MOTHUBAIIMIO IITKOJIBHUKOB; TUAAKTUIECKOTO TeaTpa, T1e
MOJTyYEHHBIC HAa YPOKE 3HAHUS OOBITPBHIBAIOTCS B TeaTPajbHBIX IOCTAHOBKAX; JHCKYCCHUH,
KOTOpBIE JAIOT yYallluMCS BO3MOXHOCTh TPUOOPECTH OIBIT BeICHUSI KOHCTPYKTUBHOTO JIUAJIOra;
IpynmnoBoi paboThl Wi pabOTHI B TMapax, KOTOPHIE y4aT IIKOJHHHUKOB KOMaHIHON pabore u
B3aMMOJICHCTBHIO C IPYTHUMH JETHMHU;

- BKJIFOYCHHE B YPOK UTPOBBIX MPOIEAYP, KOTOPHIC TOMOTAIOT MOICPKATh MOTHBAITHIO
JIeTe K TONYYCHHWIO 3HAHWH, HaJaKWBAHHWIO ITO3UTHUBHBIX MEXJIMYHOCTHBIX OTHOIICHHUN B
KJIacce, MOMOTAlOT YCTaHOBIICHUIO TOOPOXKENaTenbHONU aTMOCc(hepsl BO BpeMsl YpoKa;

- opraHuzanus NIe)CTBA MOTHBHUPOBAHHBIX W JPYAWPOBAHHBIX YYANIUXCS HAJ WX
HEYCIEBAIOIIMMU OJTHOKIIACCHUKAMHM, MJAFOIIETO IIKOJbHUKAM COIMAIBLHO 3HAYUMBIA OTIBIT
COTPYJIHUYECTBA U B3aUMHOI MOMOIIIH;

- WHHUIAUPOBAHHME W TOMAJEPKKA HCCIEAOBATEIBCKOW JEATEIHHOCTH IIKOJIHLHHUKOB B
pamMKax pealn3allid UMU MHIWBUIYAJTbHBIX M TPYHIOBBIX HCCIIEIOBATENbCKUX MPOEKTOB, YTO
JaCT  IIKOJIBHUKAM  BO3MOXXHOCTh  MPUOOPECTH HABBIK  CAMOCTOSTEIHHOTO  PEIICHUS
TEOPETUUECKON MpOoOJIeMbl, HaBBIK T'eHEPUPOBaHUS U 0GOpMIICHUSI COOCTBEHHBIX HEH, HaBBIK
YBOXHUTEIBHOTO OTHOIIEHUS K YYXHM uaesM, o(opMIeHHBIM B paboTax Jpyrux
uccienoBaresneil, HaBbIK MyOJIMYHOTO BBICTYIUICHHS NEpel ayIUuTOpHel, apryMEeHTUPOBAHUS U
OTCTauBaHUs CBOCH TOUKH 3PCHUSI.

2. Coaepxanue yuedoHoro npeamera «Xumus. bazoBblii ypoBeHb»
10 KJIACC

OPITAHHUYECKAS XUMMUSA
TeopeTnueckne 0CHOBbI OPraHUYeCKOl XUMHH



[Ipenmer opraHnuYecKON XMMHH: €€ BOZHMKHOBEHUE, PA3BUTHE M 3HAYEHUE B IOJTYYECHHH
HOBBIX BEIIIECTB U MaTepuaioB. Teopusi cTpoeHus oprannyeckux coegunennii A. M. bytiieposa,
e€ ocHOBHBbIE mMOJOXeHHs. CTpyKTypHble (OPMYIBI OpraHUYEeCKUX BemiecTB. ['omororus,
M30Mepusl. XMMHAYECKasi CBSA3b B OPraHUYECKUX COECIMHEHUSIX — OJIMHAPHBIE U KPATHBIE CBS3U.

[IpencraBnenne o  kinaccupuKalUud  OpraHMYEcKHX  BemecTB.  HomeHkmatypa
OpraHMYECKUX COEIMHEHHH (cucTeMaTudeckas) M TpUBHUAJIbHBIE HAa3BAaHUS BaXKHEHIIHNX
MPEICTABUTENEH KIACCOB OPTaHMYECKUX BEILIECTB.

OKcnepumenmanvHvle Memoobl U3YUEeHUs 6eujecms U Ux npeepalyeHul:
Jlemoncmpayuu:
1. OsnakomiieHH€ ¢ 00pa3IlaMu OpraHUYECKUX BEIIECTB U MaTEepHalaMHi Ha UX OCHOBE.
2. OnpITBI 1O TPEBpAIICHHIO OPTaHUYECKHWX BEIIECTB NpPU HArpeBaHWd (IUIABJICHHE,
00yTJIMBaHUE U TOPCHUE).
JlabopamopHvie onvimul:
1. MoaenupoBaH#ue MOJIEKYJT OPTaHUYECKHX BEIIECTB.

Yraesonopoabl

AJKaHBI: COCTaB M CTPOEHHUE, OMOJIOTMUECKMH psia. MeTaH u 3TaH — mpocTenuine
NPEICTaBUTENIN AJIKAaHOB: (U3MUYECKME M XUMHMYECKHE CBOICTBa (peakuuu 3aMeLIeHHs U
TOpPEHMs ), HaX0XIEHUE B IPUPO/JIE, TOTYyUEHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTUYECKUH PSAZl. DTWIEH U MPONUIEH — MPOCTEHIINE
NpPEICTaBUTENIN aJKEHOB: (U3MYECKHEe M XHMHUYECKHE CBOICTBa (peakuuu TUAPUPOBAHMS,
rajJloreHUPOBaHUS, TUAPATALIUH, OKUCIICHHS U TIOJIMMEPHU3aluN), TOJyYeHUE U IPUMEHEHHE.

Anxanuensl: OyraaueH-1,3 u MetunOyrtanuen-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHE
cBoiicTBa (peakuus noaumepusanun). [lonydeHre CHHTETUUECKOTrO KayuyKa U pe3HHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOEHHs, TOMOJIOTUYECKMH psia. AUETuieH —
NPOCTEHIINI MPEICTABUTENb AIKMHOB: COCTaB, CTPOCHUE, (U3NYECKHE U XUMUYECKHE CBOMCTBA
(peaxkuy ruIpUPOBaHUS, FAIOTCHUPOBAHNUS, TUAPATALIUYU, TOPEHHUS), [T0Jy4YEHHE U IPUMEHEHUE.

Apenbl. beHson: coctaB, cTpoeHue, (HU3MYECKHE U XUMHUYECKHE CBOMCTBA (peaKIuu
raJJoreHUPOBAaHUSI U HUTPOBAHUS), IMOJydeHHE WU TNpUMEHeHue. Tonyon: cocmas, cmpoeHue,
Quzuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHupo8anus U HUMpOBaHus,), noayieHue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTHueckas CBSI3b MEXIY  YIVIEBOJOPOJAMH,
IPUHAUIEKAIMMHU K pa3IMYHbIM KJIacCaM.

[TpupoaHbIle UCTOYHUKU YTIEBOAOPOAOB. [IpHponHBIii a3 W MOMyTHBIE HEQTSIHBIE Ta3bl.
Hedpts um e€ mnpoucxoxnenue. CrocoObl mnepepaboTKu He(THU: TeperoHka, KpeKUHT
(TepMHUUECKHiA, KaTaTUTUYECKUI), mupoiau3. [IponykTel nepepaboTku HEPTH, UX MPUMEHEHHUE B
IPOMBIIIJICHHOCTH U B ObITy. KaMEeHHBIH yroiib 1 IPOAYKThI €ro NepepadboTKy.
DKcnepumenmanbHbvle Memoobl U3VUeHUs 6euecms U UX NPpespauyeHull.

Jlemoncmpayuu:
3. Komnekiuu «Hed1b» 11 « YTONBY.
4. BuneodparmeHnt «BynkaHU3alus pe3UHbI.
Jlabopamophule onvimbi:
2. KauectBeHHOE oIpeienieHue yriaepoia ¥ BOJAOPOIa B OPTaHNUECKUX BEIIECTBAX.



3. OzHakomileHHE ¢ 00pa3laMy IJIaCTMACC, KAY4yKOB U PE3UHBI.

4. MogenupoBaHue MOJIEKYI YIJIEBOJAOPOIOB U raJIOr€HONPOU3BOAHbIX.
IIpakmuyeckue pabomoi:

No 1. ITonyyeHue 3THiIeHa M U3YYEHHUE €T0 CBOMCTB.

Pacuémnuie 3a0auu:
- BBIUMCJICHUS TI0 YPaBHEHHIO XMMHUYECKON peakiuu (Macchl, 00béMa, KOJMUYECTBA HCXOIHOTO
BEIIECTBA WJIM TPOJYKTA pEakHH IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3
MCXOJIHBIX BEIIECTB WM MPOAYKTOB PEAKIINN);
- ONpeeNieHHe MOJICKYJISAPHOH (OpPMYJIbl OPraHMYEeCKOTrO BEIIECTBA IO MAaCCOBBIM JIOJISIM
aTOMOB XMMHYECKHX 3JIEMEHTOB.

Kucsiopoacoaep:xamue oprannyeckue coemHeHUs

[IpenenpHble OAHOATOMHBIE CHHUPTHL. MeTaHON W STaHON: CTpoeHUe, (GU3NYECKUEe U
XMMHUYECKHE CBOICTBA (peakuMy ¢ aKTUBHBIMH METaJUIaMH, TaJOreHOBOJOPOJAaMH, TOpPEHHE),
npuMeHeHre. Bogopoausie cBsI3u MeX Ay MOJIEKyJIaMu cUpToB. JleiicTBUe MeTaHoIa U STaHOJA
Ha OpPraHu3M YeJIOBEKa.

MHoroaromHble CHUPTHL. OTWIECHIVIMKOAb W TJULEPUH: CTPOEHUE, (QU3NYECKUE U
XUMHUUYECKHE CBOMCTBA (B3aMMO/ICHCTBUE CO MIEIOYHBIMU METAJJIaMU, KAUeCTBEHHAs peakius Ha
MHOTOaTOMHbIE CcHUpThI). JlelicTBUEe Ha opraHu3M uenoBeka. [IpumeHeHHe TiaulepuHa U
STHJICHTJIUKOJSL.

@deHos: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XHUMHUYECKHE CBOWCTBA. TOKCHYHOCTh
denona. [Ipumenenne ¢eHona.

Anbneruasl M kemouwvl. DopManbAerH]l, aueTalbAeTHA: CTpOeHue, (Qusnueckue u
XUMHUYECKHE CBOWCTBA (PEAKIMM OKHCIEHUS W BOCCTAHOBJIEHUS, KAaYECTBEHHBIE DPEAKIUM),
IIOJIyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE Mpe/iebHbIe KapOOHOBBIE KUCIOThl. MypaBbrHas U YKCYCHasl KUCJIOTHI:
cTpoeHue, Pu3nyecKre U XMMHUIECKUEe CBOMCTBA (CBOMCTBA, OOIIUE JJI Kiacca KUCIOT, PeaKIus
sTepuuKalnnn), moidydyeHue U npuMeHeHune. CrTeapruHOBas M OJEMHOBas KHUCJIOTHI Kak
MPEJICTAaBUTENIN BBICHINX KapOOHOBBIX KUCIOT. MblIa KaK COJM BBICHINX KapOOHOBBIX KHCIOT,
UX MOIOILIEE IEUCTBHE.

CrnosxxHble 2Gupbl KaKk MPOU3BOJIHBIE KapOOHOBBIX KHUCIOT. ['MAPONN3 CIOKHBIX 3(UPOB.
Kupsl. 'naponns xxupos. [Ipumenenne xupoB. buonoruueckas posib KUpPOB.

YrneBoasl: cocTaB, KIIacCH(PUKAINS YTIEBOAOB (MOHO-, TU- U TToJMcaxapuabl). [ moko3a —
IOPOCTEHIINN MOHOCAaXapHuI: OCOOEHHOCTH CTPOCHHUS MOJEKYNbI, (pU3MYECKHe W XUMHYECKUE
cBoiicTBa (B3aumojelctBue ¢ ruapokcuaoM Mmeau(ll), okucinenne amMMUadyHBIM PACTBOPOM
okcuga cepebpa(l), BoccraHOBIEHWE, OpOXKEHUE TIIIOKO3bI), HAXOXKJICHHE B NPHPOJC,
npuMeHeHue, Ouonoruyeckas poib. Porocunrte3. Ppykro3a Kak U30Mep IIIFOKO3BI.

Kpaxman u nemnono3a Kak mpupojHble moaumepbl. CTpoeHue Kpaxmalia U LEJUTION03bI.
Puznyecknue 1 XMMUYECKHE CBOMCTBA KpaxMaia (TMIpoJn3, KaYeCTBEHHAs PEaKLus ¢ HOJOM).
DKcnepumenmanbHvle Memoobl U3y4eHUs 8eujecms U Ux npespaujeHul.:

JlabopamopHvle onvimuol:
5. 'openue cnupTos.



6. B3anmopeiictBue rimmepuna ¢ ruapokcugaom meau(Il).

7. KauecTBEHHbIE PEAKIIMK AJIbJICTUI0B (OKHUCICHUE aMMHAYHBIM PacTBOPOM OKCHJA cepedpa
u ruapokcuom meau(Il)).

8. BzaumoeiicTBre kpaxmaia ¢ Ho0M.
Ipaxmuyeckue pabomul:

No 2. CBoiicTBa pacTBOpa YKCYCHOM KUCIIOTHI.
Pacuémnule 3a0auu:
- BBIYMCJICHHUS TI0 YPaBHCHHIO XUMHYECKOW peakiuu (Macchl, 00béMa, KOJTUYECTBA HCXOIHOTO
BEIIECTBA WJIM TPOAYKTAa PEaKIHUHU MO H3BECTHBIM Macce, 00bhEMY, KOJIMYECTBY OJHOTO W3
MCXOJIHBIX BEIIECTB WU MPOYKTOB PEAKIIHH);
- OIpeneseHHe MOJIEKYJIpHOM (OpPMYJIbl OPraHUYECKOTrO BELIECTBa IO MAacCOBBIM JOJSM
aTOMOB XUMHUYECKHX 3JIEMEHTOB U TI0 Macce (00beMy) IPOYKTOB CrOpaHUsI.

A30TcoJepikalye OpraHnyecKue coeIMHeHUsI.

AMUHOKHCIIOTBl Kak aM{QoOTepHble OpraHudeckue coeauHeHus. Pusnmueckue u
XMMHUYECKHE CBOWCTBA AaMHUHOKUCIOT (Ha npuMmepe IMuuHa). buonornyeckoe 3HaueHue
aMHUHOKHUCIIOT. [lenTupl.

benku kak ImpUpOJHBIE BBHICOKOMOJEKYJSIpHbIE coenauHeHus. llepBuuHas, BTOpUYHAs U
TPEeTUYHAsi CTPyKTypa OenkoB. XHMHUYECKHE CBOIMCTBa OEJIKOB: THAPOIHN3, JCHATYpalus,
Ka4eCTBEHHbIE pEaKIUH Ha OENKH.

DKcnepumenmanbHbvie Memoobl U3y4eHUs 8euwecms U Ux npeepaujeHull.
Jlemoncmpayuu:

5. JleHatypauus 6€JIKOB IPH HarpeBaHUU;

6. L[BeTHBIC peakiyu OEIKOB.

BbicokoMoO/IeKy I PHBIE COCTUHEHUS

OcCHOBHBIE TOHATUS XUMHUHU BBICOKOMOJIEKYJSIPHBIX COCIMHEHUH: MOHOMED, IOJIHMMED,
CTPYKTYpPHOE 3B€HO, CTENEHb MOJINMMEPU3ALINU, CPEIHSS MOoJIeKygpHas Macca. OCHOBHBIE METO/IbI
CHUHTE3a BBICOKOMOJIEKYJIIPHBIX COEUHEHUN — TOJMMEPU3ALINS U IOJUKOHACHCALINS.
DKcnepumenmanbHble Memoobl U3VUeHUs 8eecms U UX NPespaeHull.

Jlemoncmpayuu:
7. OzHakomiieHHEe C OOpa3laMu TPHPOIHBIX W HCKYCCTBEHHBIX BOJIOKOH, ILIacTMace,
Kay4yKOB.

MexnpeaMeTHblie CBA3H.

Peanuzanus MeXnpeaMeTHBIX CBsi3ed MpH M3yuyeHUU opraHuueckod xumuu B 10 kiacce
OCYILECTBIIICTCSI 4Y€pe3 MCIIOJIb30BAaHME KaK OOIIMX €CTECTBEHHO-HAy4YHBIX IOHATHH, TaKk M
MOHATUH, SBIAIOIIUXCSA CUCTEMHBIMU I OTACIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOue ecTecTBEHHO-Hay4Hble IOHATHA: SIBJIEHHME, HAay4HbIH (akT, TuUmoresa, 3aKoH,
TEOpHsl, aHalIMu3, CHUHTe3, KilacCupUKalys, MEepUOIUYHOCTh, HAOMIOEHHe, W3MEpPEHHUE,
DKCIIEPUMEHT, MOJICIIUPOBAHUE.



dwusmKa: MaTepusi, SHEPTHUsi, Macca, aToM, 3JIEKTPOH, MOJIEKYJa, YJHEPTeTHUECKUI YPOBEHbD,
BEILIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHUE BEIeCTBa, (pr3ndeckne BeTMUUHbBI M €JMHULBI MX
U3MEpPEHUSL.

buonorus: knerka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpraHu3Me, (OTOCHHTE3,
OHMOJIOTUYECKH aKTUBHBIE BellecTBa (OENKH, yTIeBOIbI, KHUPHI, PEPMEHTHI).

['eorpadus: MUHEpAJIBI, TOPHBIE TIOPOIBI, ITOJIE3HBIE UCKOMIAEMBbIE, TOTIIIMBO, PECYPCHI.

TexHonorus: NMUIIEBbIe MPOAYKThI, OCHOBBI PAllMOHAILHOTO MUTAHMS, MOIOIINE CPEICTBa,
JICKapCTBEHHbIC U KOCMETHYECKHE TpenapaThl, MaTepUaIbl U3 UCKYCCTBEHHBIX M CHHTETUYECKHUX
BOJIOKOH.

11 KIIACC
OBIIASA U HEOPITAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMHMHU

XUMUYecKud dneMeHT. AToM. Sapo aroma, H30TOMBL. DIEKTPOHHAs 00OJIOYKa.
DHepreTHYeckue ypOBHH, MOAYPOBHU. ATOMHBIE opOuTaiu, S-, P-, d- smemenTsl. OcOOEHHOCTH
pacmpeeneHusi JICKTPOHOB MO OpOUTAIsIM B aToMaxX 3JEMEHTOB IMEPBBIX UYETHIPEX MEPUOJIOB.
DJeKTpOHHAs KOH(UTYpALUs aTOMOB.

[lepuonnueckuii 3akon u Ilepuommnueckas cucteMa XuMu4eckux »siaemeHToB . U.
MengeneeBa. CBs3p mnepuoanyeckoro 3akoHa u Ilepuoguyeckoil CUCTEMBI XHUMHUYECKHUX
snemeHToB JI. M. MeHueneeBa ¢ COBpEMEHHOM TEOpUEH CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB XMMUYECKUX SJIEMEHTOB U 00pa3yeMbIX MMHU MPOCTHIX M CIOKHBIX BEIIECTB
0 TpyIINaM U nepuogaM. 3HauyeHUEe NEePUOIUYECKOro 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKast CBsI3b. Buabl XMMHUECKOM CBA3M (KOBaJIEHTHAs
HEToJIIpHast M TOJNISipHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOMN
XUMHUYECKON CBsi3U (OOMEHHBIH M JOHOPHO-aKIENTOpHBINM). BomopomHas cBsi3b. BaneHTHOCTS.
DneKTpooTpuLaTebHOCTh. CTeneHb OKUCIeHUs. IOHbI: KAaTHOHBI U aHUOHBI.

BemectBa MOJEKYISPHOrO W HEMOJIEKYJSIPHOIO CTPOEHHs. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. THUIBl KPUCTANIMYECKUX PEIMIETOK. 3aBUCHMOCTh CBOWCTBAa BELIECTB OT THIMA
KPUCTAJUIMYECKOU PEIIETKU.

[Tonsitue o aucnepcHeIX cucremax. VICTHHHBIE M KOJIOMAHBIE pacTBOphl. MaccoBasi 10Jis
BEILIECTBA B PACTBOPE.

Knaccudukanus HeopraHndeckux coenuHeHnil. HoMeHkmaTypa HeopraHmuecKux BEIIeCTB.
['eHeTnyeckas cBsI3b HEOPraHMUECKUX BEIIECTB, IPUHAUICKAIINX K Pa3INYHBIM KJIaccaM.

Xumnueckass peakuus. Kiaccupukanuss XUMHUUECKUX peakiuii B HEOPraHUYECKOH W
OpraHMYecKON XMMHH. 3aKOH COXpPAaHEHHUS MAacChl BEILECTB, 3aKOH COXPAaHEHUS U IPEBpAICHUS
SHEPIUH NIPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pPa3NU4YHBIX (akTopoB. OOpaTUMbIE pEaKIUu.
Xumnueckoe paBHoBecue. DakTopbl, BIUAIOIIME HAa COCTOSIHUE XMMHYECKOTO pPABHOBECHSI.
[Tpunuun Jle Hlarenbe.

OnexTponutuyeckass auccormanusi. CuiabHble W ciadble 31eKTpoiuThl. Cpena BOJHBIX
PacTBOPOB BEIIECTB: KUCIAs, HEUTpaJIbHAs, IIETOUHAS.

OKHCIUTENBbHO-BOCCTAHOBUTEIbHBIE PEAKIIIH.



DrcnepumenmanbHvle Memoobl U3yUeHUs eulecms u ux npespaujeHulL:
Jlemoncmpayuu:

1. Bunawr Tabmun «Ilepuoandeckast cucteMa xumudeckux anemeHToB .. MenneneeBay
2. Mopenu KpUCTAUIMYECKUX PEIIETOK.
3. PasnoxeHue mepokcuaIa BOJAOPOIa B MPUCYTCTBUU KaTaan3aTopa.

JlabopamopHvie onvimul:

1. TlpoBenenue peaxiyii HOHHOTO OOMEHa.
2. OmnpeneneHue cpeabl PaCTBOPOB BELIECTB C MOMOIIBIO YHUBEPCAILHOIO HHANKATOPA.
IIpaxkmuueckue pabomuwi:

Ne 1. BaustHue pa3ziauuHbIX (PaKTOPOB HA CKOPOCTh XUMUYECKON PEAKIIHH.
Pacuémmnuvie 3aoauu:

- pacCy€Thl C UCIIOJIB30BAHUECM IMOHATHUA «MacCCOBasd JOJIA paCTBOPEHHOI'O BEIIECCTBAY,
- paC‘{éTLI 110 YPABHCHUAM XUMHUYCCKUX peaKI_II/II\/'I, B TOM YHUCJIC TCPMOXUMHYCCKUC paC‘{éTBI.

Heopranuyeckasi Xumus
Hemeranasbl. Ilomoxenune HemeramoB B [lepmoandeckoil cucteMe XMMHYECKUX
snementoB JI. M. MeHnneneeBa W OCOOCHHOCTH CTpPOCHHS aTOMOB. (DuU3MUYECKHE CBONCTBA
HEMETAJUIOB. AJUIOTPOTHS HEMETAIOB (Ha IPUMEpPEe KUCIOpoa, cepbl, hochopa u yriepoaa).
XYUMHYECKUE CBOMCTBA Ba)KHEUIIMX HEMETAJUIOB (TaloreHoB, cephl, a3oTa, ¢ocdopa,
yraepoaa U KpeMHHUSI) U UX COSAMHEHUN (OKCHIOB, KUCIOPOICOIEPIKALINX KUCIOT, BOJOPOIHBIX
COC/TMHCHHMM ).
IIpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUN.
Metansl. [Tonoxenne meramnoB B [leproanyeckoil cucteMe XuMHUYECKHUX 3JIEMEHTOB /.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHUS IJIEKTPOHHBIX 00OJIOUEK aTOMOB MeTauioB. Obmrue
¢uznyeckue cBoiicTBa MeTayioB. CIulaBbl METaIOB. DJIEKTPOXMMHUYECKUN Psi HaNpsKEHUI
METaJIOB.
XWMHYECKHE CBOWMCTBA BAXKHEWIINX METAJUIOB (HATpWM, Kalud, KaJbI[Ud, MAarHUu,
ATIOMHUHHM, IUHK, XpPOM, KEJIe30, ME/Ib) U UX COCTUHEHHI.
O6mmue criocoOb! moTy4deHus MeTauioB. [IpruMeHeHne MeTamioB B OBITY U TEXHUKE.
DKcnepumenmanbHvle Memoobl U3y4eHUs 8eujecms U Ux npespaujeHul:
Jlemoncmpayuu:
4. Komneknust «MeTasibl U CIIIaBbI).
5. O0pa3iubl HeMEeTaIOB.
6. B3aumopeiicTBie Meu ¢ a30THOM KUCIOTON pa3InyYHON KOHIIEHTPAIUH.
JlabopamopHvie onvimul:
3. BsaumopelicTBUe rHIPOKCHIA ATIOMUHHUS C pACTBOPAMHU KUCIIOT U ILEI0YEH;
4. KadecTBeHHbIE peaKIMU HA KATHOHBI METAJUIOB.
5. KauecTBeHHbIE peakliui Ha aHUOHBI U KATHOH aMMOHHS.
Ipakxmuueckue pabomul.
No 2. PemieHne KCriepuMEHTaIbHbBIX 33/1a4 10 TeMe « MeTaib».
No 3. Pemienue skciepuMeHTANIbHBIX 3a7a4 110 Teme «HemeTtamibn.
Pacuémmnuie 3aoauu.
- pacueThl Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOJAYKTa peakliu, €ClId OJHO U3 BEUIECTB

JTaHO B BUJIE PAaCTBOpPA C ONPEACIIEHHON MacCOBOM J10JIEH PAaCTBOPEHHOIO BEILECTBA;



10

- pac4€Thl MacChl BEelIeCcTBA WIM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEILECTBA, Macce
wim o0BEMY OJHOTO M3 YYACTBYIOIIMX B pEaKIMH BEIHIECTB, pPacuy€éTbhl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OJTHO M3 BEIIECTB UMEET MPUMECH.

XuMus 4 )KU3Hb

Ponp xuMun B 06ecriedeHnu HKOJI0TMUECKOM, SJHEpreTHYecKol U MUILEeBO 0e30macHoCTH,
pa3BUTUM MeIMLMHBL. [loHATHE O HaydHBIX METOJAX II03HAHMS BELIECTB M XHUMHUYECKHUX
pEaKUud.

[IpencraBnenus 00 OOmMX HAayyHBIX MPUHLOUIAX T[POMBIIUIEHHOTO ITOJTY4EHUS
BAKHEUILNX BEIIECTB.

YenoBek B MHUpe BEHNIECTB M MAaTEPHUAJIOB: BAKHEHIIME CTPOUTENBHBIE MAaTEepHAlIbI,
KOHCTPYKILIMOHHBIE MaTEepHalIbl, KPacKH, CTEKJIO, KEepaMHKa, MaTepHalbl I DJIECKTPOHUKH,
HaHOMAaTepHaJIbl, OPraHMUECKUE U MUHEPAJIbHBIE YJOOPEHUsI.

X¥UMHSA U 30pOBbE YEJIOBEKA: IPAaBWJIa HUCIOJIb30BAaHUS JIEKAPCTBEHHBIX IIPENAaparoB,
npaBuia 6€30M1aCHOTO MCIIOJIb30BaHMs [IPENapaToB ObITOBOM XMMHUH B TOBCEHEBHOM KU3HMU.

MexnpeaMmeTrHblie CBA3H.

Peanusanus MeXIpeaMETHBIX CBA3€H MPU U3YyYEHHH OOIIEH M HEOpraHMYeCKOW XUMUU B
11 xyacce OCyIIECTBIISIETCS Yepe3 UCIOIb30BAHNE KaK OOLIMX €CTECTBEHHO-HAYYHbIX HOHATHH,
TaK W MOHATHH, SBJISIIOIIUXCS CUCTEMHBIMM JUUIS OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOue ecTecTBEHHO-HAy4HbIe IOHATUSA: HAay4HbIM (akT, rumoresa, 3aKOH, Teopus,
aHalu3,  CHHTe3,  Kiaccu(ukauusi,  MNEpUOJUYHOCTb,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJICIINPOBAHUE, U3MEPEHHUE, SIBIICHUE.

®usuka: Marepus, SHEPrus, macca, aroM, 3JIEKTPOH, IPOTOH, HEWTPOH, WOH, H30TOIl,
PalMOaKTUBHOCTh, MOJIEKYJA, YHEPreTHUECKUI YpPOBEHb, BELIECTBO, TEJIO, 00BEM, arperatHoe
COCTOSIHUE BEIIECTBA, (PU3NUCCKUE BEIIMYMHBI U €AUHUIIBI KX U3MEPEHUS, CKOPOCTb.

buonorus: kierka, OpraHum3M, 3KOCHCTEMa, Ouocdepa, Makpo- U MHKPOIJIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHEpasbl, TOPHBIE OPO/bI, MTOJIE3HBIE HCKOMAaEMbIe, TOIIUBO, PECYPCHI.

Texnonorus: XUMUYECKas IIPOMBILUIEHHOCTb, MeTaJULypIus, IIPOU3BOJCTBO
CTPOUTEINIBHBIX MaTEepHasoB, CEJIbCKOXO35ICTBEHHOE IIPOU3BOJCTBO, IUIIEBast
IPOMBIIIICHHOCTb, (papMaleBTUYECKass MNPOMBIIIICHHOCTh, TPOU3BOACTBO KOCMETHYECKHX
IIPEnapaToB, MPOU3BOJCTBO KOHCTPYKLIHMOHHBIX MAaTEPHUAIIOB, JIEKTPOHHASI IPOMBINUICHHOCTb,
HAaHOTEXHOJIOTUU.

3. Ilnanmpyemble pe3yabTaTbl OCBOeHHsI Yy4ieOHoro mpeamera «Xumusi. ba3oBbiii
YPOBEHb)»
JIn4yHOCTHBIE pe3yJIbTaThl
OI'OC COO ycranaBiMBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOy4YalOIIMMUCS
IpoTrpaMM CpPEAHEro oO0IIero oOpazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U INPEIMETHBIM).
HayuyHo-meTonndyeckoii OCHOBOW [Uisi pa3pabdOTKH IUIAHUPYEMBIX pe3yJIbTaTOB OCBOCHHS
IPOTrpaMM CpeHero o0Iero o0pa3oBaHysl SABISETCS CUCTEMHO-AESATEIbHOCTHBIHN MOIXO/,.
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B cooTBercTBUM C CHCTEMHO-IEATEILHOCTHBIM TOJIXO0JIOM B CTPYKTYpE JIUYHOCTHBIX
pe3yJbTaTOB OCBOEHHUS MpeaMeTra «XHMHsS» Ha YPOBHE CpeqHero oouiero oo6pazoBaHus
BBIJICJICHBI CJIEIYIOIINE COCTABIISIONINE:

OCO3HaHUE OOYYAIOIIMMHCS POCCUUCKOW TPaKTAaHCKOW HWICHTHYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIIPEACIICHHUIO;

HaJIMYUE MOTUBAIUU K 00yUEHHUIO;

I[EJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHA JTUYHOCTH HAa OCHOBE KITFOUEBBIX
LEHHOCTEN ¥ UCTOPUYECKUX TpaauLUi 0a30BOM HAYKH XUMUM;

TOTOBHOCTh M CIIOCOOHOCTh OOYYArOMIMXCS PYKOBOJICTBOBATHCS B CBOCH JESATEIBHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAMH, TMPUCYIIUMH LEJIOCTHOM CHUCTEME XHUMHYECKOTO
o0Opa3zoBaHus;

HaJM4Me TPABOCO3HAHUS HKOJOTUYECKOW KYJIBTYPhl W CHOCOOHOCTH CTaBUTh L€ M
CTPOUTD KU3HEHHBIEC IIJIAHBI.

JluyHOCTHBIE pE3ynbTaTbl OCBOEHUS MpeaMera «XUMHUsD) JTOCTHUTAIOTCS B €IMHCTBE
yueOHOW U BOCHUTATENBHOM JI€ATEIHHOCTH B COOTBETCTBUU C T'YMaHUCTHUECKUMH,
COIIMOKYJIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMM LIEHHOCTSIMM U HJI€aJaMUd  POCCUICKOIO
rpaXJIaHCKOTO O0O0IecTBa, NPHUHATHIMH B OOIIECTBE HOPMaMU M TIpaBUJIAMU TIOBEJICHMUS,
CIOCOOCTBYIOLIMMH TIPOLIECCaM CAMOIIO3HAHMSI, CAMOPA3BUTHUS U HPAaBCTBEHHOTO CTAaHOBJICHUS
JTUYHOCTU 00YYaIOIIUXCSI.

JIM4HOCTHBIE Pe3yNbTaThl OCBOEHUS MpeAMeTa «XHUMHUS» OTpaxkaroT c(hOpMHUPOBAHHOCTH
OMbITa TIO3HABATENBHOM M TPAKTMUYECKOH MAESITeNbHOCTH OOYYarolMXCs IO peaau3aluu
MPUHATHIX B OOIIECTBE IICHHOCTEH, B TOM YHUCIIE B YACTHU:

1) rpamaaHCcKOro BOCIMTAHMS:

OCO3HaHUS 00YYaIONIMMICS CBOMX KOHCTUTYIIMOHHBIX MPaB U 0053aHHOCTEH, YBAKCHHS K
3aKOHY U MPABOIOPSIIKY;

MPEACTABICHUS O COIMAIBHBIX HOPMaxX W TMpaBUJaX MEXKIUYHOCTHBIX OTHOIICHHHN B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM NIEATETHHOCTH MPHU CO3JaHUU YUECOHBIX MPOEKTOB,
pelIeHnr y4eOHbIX U MTO3HABATENIbHBIX 33/1a4, BHINOJTHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh U MIPUHUMATh MOTHUBBI, HAMEPEHUS, TIOTUKY U apTyMEHTBI JPYTHX
IIPU aHAIKM3E PA3TUYHBIX BHJIOB YU4EOHOH NeATeIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

[IEHHOCTHOTO OTHOIIEHUSI K HUCTOPUYECKOMY W HAyYHOMY HACIEIUI0 OTEYECTBEHHOM
XUMUU;

YBaXXEHHUS K TMPOIECCY TBOPYECTBA B 0O0JIACTU TEOPHHM M TMPAKTHUYECKOTO TPUMEHEHHS
XUMHH, OCO3HAHMSI TOTO, UYTO JIOCTHIKEHUS HAYKH €CTh PEe3yNbTaT JIUTEIbHBIX HAOIIOACHUH,
KpPOMNOTIIMBBIX KCIEPUMEHTAIbHBIX TOMCKOB, TOCTOSHHOTO TPYy/1a YYEHBIX U MPAKTUKOB;

MHTEpeca M I[I03HABATEJNbHBIX MOTHBOB B TMOJYYEHHH U TIOCIEAYIOUIEM aHAJIN3€
UHGOPMAIIUHU O TIEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEUECTBEHHON XHUMHUH;

3) IyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O0 CO3HAHMS, 3STUUECKOTO MOBEICHHUS;
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CHOCOOHOCTH OLIEHUBATh CHUTYyallud, CBS3aHHbIE C XWMUYECKMMHU SIBICHUAMHU, U
IPUHUMATh OCO3HAHHBIE DELIEHHs, OPUEHTHPYSICh Ha MOPAIbHO-HPAaBCTBEHHbIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE IIOBEJEHHME M IOCTYNKH CBOMX TOBAapuUINEH C MO3MLMN
HPaBCTBEHHBIX U NPABOBBIX HOPM U OCO3HAHME MOCIEICTBUNA ATUX MTOCTYIKOB;

4) popmMupoBaHus KYJbTYPbI 310POBbSI:

NOHUMaHMSA LEHHOCTEW 3J0pOBOTO M 0Oe30macHOro obpasza KHU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIECHUS K COOCTBEHHOMY (PM3NYECKOMY U TICUXHUECKOMY 3/10pPOBBIO;

coONrofeHsT MPaBMJI OE30MACHOTO OOpAIlleHUs C BEUIECTBAMHU B OBITY, MOBCEIHEBHOMN
KHU3HH U B TPYJOBOH J1EATEIHLHOCTH;

IIOHUMaHMA LE€HHOCTH IPaBWJI HWHAMBUIYAJIBHOTO WU KOJUIEKTUBHOIO 0O€3011aCHOTO
MIOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HAaHMS MOCIEACTBUI M HENpUATHsS BPEAHBIX MNPUBBIYEK (YHNOTPEOJIEHHUS aKOTroJs,
HapKOTHKOB, KypeHHs);

5) TPyA0BOIr0 BOCIIMTAHUS:

KOMMYHHKAaTUBHOH KOMIIETEHTHOCTH B Y4€OHO-HCCIIEAOBATEIbCKOW JESTEIbHOCTH,
OOIIECTBEHHO TOJIE3HOM, TBOPUYECKOM U APYTUX BUAAX JIEATEIHHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YaCTHE€ B PpEIIEHUU INPAKTUYECKUX 3a]ad COLHUAIbHOU
HaIpPaBJIEHHOCTH (B paMKax CBOETO KJjlacca, IIKOJIbl);

MHTEpeca K MPAKTUYECKOMY M3Y4YEeHHIO Mpodeccuil pa3IMyHOro pojia, B TOM YHUCIIE Ha
OCHOBE ITPUMEHEHHSI TPEIMETHBIX 3HAaHUH MO0 XUMUHY;

YBaKEHUS K TPYAY, JIIOJSM TPYAa U pe3ysbTaTaM TPY10BOH €ATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUIYAIbHOM TpPAaeKTOPHUHM OOpa30BaHMA,
Oyaymelt mpodeccun U peanu3aluid COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTpeOHOCTEl 00111eCTBa;

6) IK0JI0TMYeCKOr0 BOCIIMTAHMS:

HKOJIOTHUECKH LIE1eCO00pa3HOro OTHOLIEHUS K NMPUPOJIE, KAK UCTOYHHUKY CYILECTBOBAHUS
’KH3HH Ha 3eMIIe;

NOHUMAaHMA ITI00ATBHOTO XapakTepa HKOJIOTHYECKUX MPOOJIeM, BIUSHUS 3KOHOMUYECKUX
IPOLIECCOB HA COCTOSIHUE NMPUPOTHON U COLIMATIBHOM Cpeibl;

0CO3HaHMs HEOOXOJIMMOCTH HCIOIb30BAHUS TOCTHIKEHUN XUMHHU JJIS1 pellieHHs] BOIPOCOB
paLMOHATIBLHOTO MPUPOIOTIOIH30BAHUS;

AKTUBHOTO HEMPHATHUS NEHCTBUH, MPUHOCAIINX BpEA OKpYKAIOMIeH MPHPOIHOU cpene,
YMEHHUSI TPOTHO3MPOBATh HEOJAroNpHUATHBIE SKOJIOTUYECKHE MOCIEICTBHS MPEANPHHUMACMBIX
JIEMCTBAN U MPEAOTBPAILATh UX;

HAJIMYMSA PA3BUTOTO HKOJOTMYECKOTO MBIIUIEHUS, HKOJOTMYECKON KyJbTyphl, OIBITA
JeSITEbHOCTH  JKOJIOTMUYECKOM  HAalpaBI€HHOCTH, YMEHHUS pPYKOBOACTBOBAaTbCI HMH B
[I03HABaTEJIbHOM, KOMMYHUKAaTUBHOHN M COLIMAJIbHOMN MPaKTUKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
HIPOTUBOCTOSTh UJEOJIOTHU XeMOpoOoHH;

7) 1EHHOCTH HAYYHOI'0 TO3HAHMS:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOILETO COBPEMEHHOMY  YpPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOM NMPAKTHKH;
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NOHMMaHMA CHEeUM(PUKA XUMHHA KaKk HayKH, OCO3HAaHUSA €€ poiau B (POPMHUPOBAHUHU
PaIMOHATIHPHOTO HAYYHOT'O MBIIUICHHUS, CO3/IaHUH TIEIOCTHOTO TPEICTABICHUSI 00 OKpYIKaroIeM
MHpE KaK O €JUHCTBE IMPHUPOJBl M YEJIOBEKA, B NO3HAHWU IPUPOJHBIX 3aKOHOMEPHOCTEH M
peneHn: po0IeM COXpaHEHHsI TPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTH B 0COOOW 3HAYUMOCTH XWMHUH ISl COBPEMEHHOW IMBWIM3ALUU: B €€
T'YMaHHCTUYECKON HAINPaBICHHOCTH M BAXXHOW POJIM B CO3/JIaHUU HOBOHM 0a3bl MaTepUANBbHOM
KYJBTYpbI, PEIICHUH TJI00ATBHBIX MPOOJIEM yCTOMYMBOTO Pa3BUTHUS YEIIOBEUECTBA — CHIPHEBOM,
OHEPreTHYECKON, THUIIEBOH M JKOJOTUYECKOW O€30MacHOCTH, B PA3BUTHH MEIHIIMHEI,
00eCreyeHU! YCIOBHH YCIEIIHOTO TPY/Ia U SKOJIOTUYECKH KOM(POPTHOM JKU3HU KaXKJIOTO YJeHa
o0111eCTBa;

€CTeCTBEHHO-HAYYHOW TPAMOTHOCTH: TIOHUMaHHs CYIIHOCTH METOJOB IO3HAHUS,
HCIIOJIB3YCMbIX B €CTCCTBCHHBLIX HAYyKax, CIIOCOOHOCTH HCIIOIB30BATh MoJIy4aCMbIC 3HAHUA JJIA
aHaM3a U OOBSCHEHMS SIBICHUIH OKPYKAIOIIET0O MHpa W MPOUCXOIANIMX B HEM HM3MEHEHHH,
YMEHHS J1eJaTh 000CHOBAaHHbBIE 3aKIIFOUEHHUSI HA OCHOBE HAYYHBIX ()aKTOB M MMEIOIIHUXCS TaHHBIX
C IIEJIbIO MTOJIYUEHUSI IOCTOBEPHBIX BBIBOJIOB,

CHOCO6HOCTI/I CaMOCTOATCIIbHO HUCIIOJIB30BATh XUMUWYCCKUEC 3HAHUA JJIs1 PCILICHUA HpOGHCM
B PCAJIbHBIX JKU3HCHHBIX CUTYAlUAX;

MHTEpeca K IO3HAHUIO U MCCIIEIOBATEIBCKOM eI TEITLHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO W CaMOOOPa30BAHHIO, K
AKTUBHOMY TIOJIyYEHHIO HOBBIX 3HAHMHW TI0 XHMHUH B COOTBETCTBHHM C >KH3HEHHBIMU
NOTPEOHOCTIMU;

uHTEpeca K OCOOEHHOCTSIM Tpyda B pa3iuyHbiXx cdepax mnpodeccHoHaTbHON
JESITEIIbHOCTH.

MeTanpeameTHble pe3yJibTaThl

MeranpeaMeTHbIe pE3yNbTaThl OCBOCHHUS YUEOHOTO IpeaMeTa «XUMHs» Ha YpPOBHE
cpemHero oomiero o0pa3oBaHus BKIIOUYAIOT:

3HAYUMBIE IS (POPMHUPOBAaHUS MHPOBO33PEHUS OOYYAIOIIUXCS MEXKIUCIUILTHHAPHBIE
(MeXITpeMEeTHbIE) OOIIeHayYHbIE TOHSATHS, OTPAXKAIOIINE IIEJIOCTHOCTh HAYYHOH KapTHHBI MUPa
U crielu(uKy METO/I0B MO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
9HEprus, SBJICHHUE, MPOLECC, CUCTEMa, HAYYHBIH (haKkT, IPUHLMUI, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHsl, UCCIIeZIOBaHUE, HAOII0IeHUE, N3MEPEHUE, SKCIIEPUMEHT U APYTHE);

YHHUBEpCallbHbIE ~ ydeOHble  JeHCTBUS  (TMO3HABaTeNbHBIE,  KOMMYHHKATHBHEIC,
perynsTuBHbIE), obecneunBarone (OpMUpOBaHHE (PYHKIMOHAIBHOM T'PaMOTHOCTH U
COLMAIIBHOW KOMITETEHIIMH 00y4YaroIInXCs;

CMOCOOHOCTh ~ OOYyYArONIMXCSl ~ MCIOJB30BATH  OCBOCHHBIE  MEXKIUCLUIUIMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHMS U YHHUBEpCaJbHble y4yeOHble JACHCTBHS B IIO3HABATEIBHOW U
COIMAJBHON TPaKTHKE.

MertanpeaMeTHble pe3yabTaThl OTPAXKAlOT OBJAJEHHE YHUBEPCAIbHBIMU YYEOHBIMHU
MI03HABATEIbHBIMUA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JIEHCTBHSIMHU.

OBJaieHHe YHUBEPCAILHBIMH YUYeOHBIMH MO3HABATEIbHBIMHU AeCTBUSIMH:

1) 6a30Bble JJornYecKue AeHcTBUS:
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CaMOCTOSITENIbHO  (POPMYJIMPOBAaTh M aKTYaJIM3MPOBAaTh MpOOJIEMYy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeAeNATh LEIN JEATEIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUM HX JOCTUKEHMUS,
COOTHOCHTB PE3YJIbTaThl AEATEILHOCTH C MIOCTABICHHBIMH LIEIISIMU;

WCIIOJB30BaTh NPU OCBOEHUM 3HAHMW NPHUEMBI JIOTUYECKOTO MBIIUICHUS — BBIACIATH
XapakTepHble TIPU3HAKK TIOHATHUM W YCTaHABIMBAThb HUX B3aMMOCBA3b, HCIIOJIb30BaTh
COOTBETCTBYIOIIUE MOHATHUSA 7151 0OBSICHEHHSI OTJCIBHBIX (PAKTOB U SIBJICHHIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH ISl KJIacCU(UKAIINH BEIIECTB U XUMHUECKUX PEAKIINH;

YCTaHABJIMBATh IPUUMHHO-CJIEICTBEHHBIE CBSA3U MEKIY U3Y4acMbIMU SIBJICHUSMY;

CTPOUTHb JIOTUYECKUE PpaCCYKIEHHUS (MHIYKTHBHBIC, JEIyKTUBHBIE, IO aHAJOTHUH),
BBISIBJIATh 3aKOHOMEPHOCTH U IPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBJICHUAX, (OPMYIHPOBATH
BBIBOJIbI U 3aKJIIOUEHUS;

IPUMEHATh B Ipoliecce MO3HAHUSA, UCTIOIb3yEeMble B XUMUHM CHUMBOJIMYECKHE (3HAKOBBIE)
MO/IeJIH, TPe0OPa30BBIBATh MOEIIBHBIE MPEICTABICHUS — XUMUUECKUH 3HAK (CUMBOJ) 2JIEMEHTA,
XUMHYecKass (GopMysa, YypaBHEHHME XHMHYECKOM peakuud — 0pU pelleHHH Y4eOHbIX
[I03HABATEJIbHBIX U MPAKTUYECKUX 3aJad, IPUMEHATh Ha3BaHHbIE MOJEIBHBIE NPEICTABICHUS
JUISI BBISIBJICHUS XapaKTEPHbIX IPU3HAKOB U3yYaEMBbIX BEIIECTB U XMMHUYECKUX PEaKIIUM.

2) 0a30BbIe HCCJIEN0BATEIbCKHE TeHCTBHS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOT'O TIO3HAHMSI BEILIECTB M XUMUYECKUX PEaKIUi;

dopMynMpoBaTh LEIM M 3aJayd  MCCIEJOBAHUS, MHCIOIb30BaTh IOCTaBIECHHBIE U
CaMOCTOSITENILHO c(hOpMyJIMpOBaHHbBIE BOMPOCH! B KaUeCTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKICHUI;

BIa/IETh HAaBBIKAMHU CAMOCTOATEIBHOIO IUIAHUPOBAHUS M TPOBEACHUS YUYEHHMUECKHX
AKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMs HAOII0aTh 32 XOJOM IPOIECcca, CAMOCTOSTEIILHO
IPOTHO3MPOBATh €ro pe3yibTaT, (HopMyIupoBaTh OOOOLIEHHUS M BBIBOJABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEOBAHMS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJEIaHHON
pabore;

npuoOpeTaTh ONBIT YYEHMUYECKOH HCCIIeN0BaTeIbCKOM M MPOEKTHOM JesTeIbHOCTH,
HpPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METOJOB pELICHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO PA3IMYHBIX METOAOB [TO3HAHUS.

3) padora ¢ nHgopManmeii:

OPUEHTUPOBATbCS B PpA3IMYHBIX HCTOYHMKAX HHPOpMauuu (HAYYHO-TIOMYJIsIpHAsS
JUTEpaTypa XHMHUYECKOTO COZIEp)KaHUs, CIpaBOYHBIE TOCOOMs, pecypchl HTepHera),
aHATM3UPOBaTh HMH(POPMALIMIO pPA3IUYHBIX BHAOB M (OPM MPEACTABICHUS, KPUTHYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTD;

(GopMynMpoBaTh 3ampOChl M INPUMEHATh Pa3IMYHbIE METOABI NPH IOMCKE U OTOOpe
UH(pOpMaLUU, HeOOXOAMMOI [T BBIMOJIHEHHS Y4€OHbIX 3aj1au ONpeeIEHHOIO THUIIA;

nproOpeTaTh OMBIT MCHOJIB30BAHUSA MH()OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANBHYIO ()OPMY IpeICTaBIeHUS WHPOPMAIMU (CXEMBI,
rpaduKy, TuarpaMMbl, TaOJIHUIIbI, PUCYHKH U APYTHE);
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UCITIONIb30BaTh HAYUYHBIM $I3bIK B KayeCTBE CpEACTBAa TNpU paboTe € XUMHUYECKOH
uHopMaIen: MPUMEHATh MEXKIpeAMEeTHbIe ((QU3MYecKue W MaTeMaTU4YeCKHe) 3HaKu |
CUMBOJIBI, (pOpMyIIbl, aOOpEBHATYPBI, HOMEHKIIATYPY;

HCIIOJIb30BaTh M MPeo0pa30oBhIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HATIJISITHOCTH.

Osgi1ajieHHe YHHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHM J€HCTBUSIMHU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCY>KIaeMOW TeMbl B XOJI¢ AMAJIOra W/UIN AUCKYCCUU,
BBICKA3bIBaTh HUJEH, (OPMYITUPOBATH CBOU MPEHAJIOKEHUS OTHOCUTEIHHO BBITIOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIAaTh C MPE3EHTAIMe pe3yabTaTOB MO3HABATEIBHOU ACSITENBHOCTH, MOJYYCHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHKAMH TPH BBIOJHEHHH XHUMHUYECKOTO
JKCIIEPUMEHTa, MPaKTUYeCKOW pabOThl MO HCCIEIOBAaHUIO CBOMCTB H3Y4aeMbIX BEIIECTB,
peanmm3anuu y4eOHOTO TMpoekTa U (OPMYyITHpPOBATH BBIBOJIBI 1O pE3yJbTaTaM MPOBEAEHHBIX
UCCJIEIOBAHUM MyTEM COTJIAaCOBAHUS MO3UIIUHI B X0/1€ 00CYXKIeHUSI 1 0OOMEHa MHEHHUSMU.

Osgi1ajieHHe YHUBEPCAJBHBIMHU PEryJSITHBHBIMH 1€HCTBUSIMU:

CaMOCTOSITENIbHO IJIAaHUPOBATh U OCYIIECTBISATH CBOIO IMO3HABATENbHYIO ACSTEIBHOCTD,
ompenenss e€ eI U 3aJa4d, KOHTPOJIMPOBATh M MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATH
npeUiaraéMblii aITOPUTM JIEHCTBUN TPU BBITIOJHEHWN YYEOHBIX M HMCCIIEOBATENbCKUX 3aJ1ad,
BBIOMpaTh HanOosiee 3(HEKTUBHBIN CIIOCO0 UX PEHICHUS ¢ YYETOM TOJYYCHHsI HOBBIX 3HAHUH O
BEIECTBAX U XUMUICCKUX PCAKITUSX;

OCYIIECTBIISAITh CAMOKOHTPOJb CBOEH JIEATENIBHOCTM HAa OCHOBE caMoOaHalu3a U
CaMOOLIEHKHU.

IIpenmeTHbIe pe3yJIbTaThI
10 KJIACC

ITpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckasi XUMUs OTpaXaroT:

c(OPMHPOBAHHOCTh TPEJACTABICHUH O XHMMHUYECKOH COCTaBISIOIIEH €CTeCTBEHHO-
Hay4YHOIl KapTHHBl MHpa, POJIM XUMHUM B TO3HAHUM SBJICHUH INPHUPOIbI, B (HPOPMUPOBAHUU
MBIIUIEHUS. U KYJIbTYPbl JIMYHOCTH, €€ (YHKIMOHAIBHOW TPAaMOTHOCTH, HEOOXOAMMOM JUIs
pelIeHusT NPAaKTUYECKUX 3aJa4 M HKOJIOTMYECKH OOOCHOBAHHOIO OTHOUIEHHS K CBOEMY
3I0pPOBBIO U IPUPOJIHOM cpene;

BIIQJICHAE CUCTEMOW XUMHUYECKMX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINE
HOHATHS (XUMUYECKUHN 3JIEMEHT, aTOM, JICKTPOHHAsE 000JI0UKa aToMa, MOJIEKYJa, BaJICHTHOCTb,
AIIEKTPOOTPHULIATEIFHOCTh, XHUMHYECKas CBs3b, CTPYKTypHass Qopmyna (pa3BépHyTas U
COKpamiéHHast), MOJIb, MOJSpHAs Macca, MOJSIPHBIE OO0BEM, YIJIIEPOIHBIA  CKEJeT,
GyHKIMOHANIbHAS TpyMNa, paguKail, HU30MEpus, U30MEpbl, TOMOJIOIMYECKUN psi, TOMOJIOTH,
YIJIEBOLOPOABI, KMCIOPOA U a30TCOAEPIKALIME COCIUHEHHS, MOHOMED, IOJUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COCTUHEHUS); TEOPUH U 3aKOHBI (TEOPHsI CTPOSHHS OPraHUYECKUX
BemecTB A. M. byrtnepoBa, 3akOH COXpaHEHHMs MacChl BEUIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHME 3HAHUs, JIEXKAIUEe B OCHOBE IOHUMaHUS
IPUYUHHOCTU M CUCTEMHOCTH XMMHUYECKUX SBJIEHUH, (DAaKTOJIOTMUECKHUE CBEICHNS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30MacCHOM MCIOIb30BAHNU BKHEHIINX OPraHUYECKHUX BEIIECTB B OBITY
U IIPAKTUYECKOM IeATEIbHOCTH YEI0BEKa,
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c(hOpMHUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTePHBIC TPU3HAKYU MMOHSTUH, YCTAHABIUBATH
UX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOLUE MOHATHUS IPU ONTUCAHUM COCTaBa, CTPOCHUS U
MPEBPAILCHUI OPTaHUYECKUX COEAUHEHHUI;

c(hOpMUPOBAHHOCTh YMEHHM HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUIsl COCTaBIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOM) GOpMyTT OPraHUYECKUX BEIIECTB
Y YpaBHEHUH XUMHUYECKHX pEaKlWi, U3rOTaBIMBATh MOJEIN MOJEKYJ OpraHMYeCKHX BEIIECTB
JUTSL WILTIOCTPALIMK UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMHUPOBAHHOCTh YMEHHI YCTaHABIMBATh NPUHAIIC)KHOCTh U3YYEHHBIX OPraHUYECKUX
BEIIECTB IO HUX COCTaBy M CTPOCHHIO K OIpPENeNIEHHOMY KIACCY/TpyINIe COECIUHEHUMN
(yrmeBomopobl, KHCIOPOA M a30TCOAEpXKALME COEIMHEHUS, BBICOKOMOJIEKYIISIPHBIE
COCIMHEHMS), aBaTh MM Ha3BaHUA 10 cuctematudeckoir HomeHkiarype (IUPAC), a Taxke
MPUBOANTh TPUBUAIBHBIE HA3BAHMS OTACJIBHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOIHIICH,
alEeTUJICH, STWIEHTJIUKOJb, TIUUEPUH, (QeHoJ, (opMaibAeTHa, aleTajbAeTu, MypaBbUHas
KHUCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAsl KHCIIOTa, CTeapUHOBAsl KUCIOTa, IITI0K03a, PpyKTO3a,
Kpaxmal, [eJUTI0JI03a, TIUIIH);

c(OpMUPOBAHHOCTh YMEHHS OIPEACTSATh BHJIBI XHUMHYECKOH CBS3M B OPraHUYECKHX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHMSI IPUMEHATH IMOJOXKEHHUS TEOPUU CTPOEHHUS OpPraHMYEeCKHUX
BeuiectB A. M. BbyrnepoBa st 00bsICHEHUS] 3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOEHHMS; 3aKOH COXpaHEHUSI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHUH XapakTepu3oBaTb COCTaB, CTPOEHHUE, (U3MUECKUE U
XUMHUYECKHE CBOWCTBA TUITMYHBIX MPEICTaBUTENCH Pa3IMYHbIX KIACCOB OPraHMYECKHX BEIIECTB
(MeTaH, 3TaH, STWJIEH, NPONMJEH, aleTwieH, Oyramuen-1,3, merunOyraauen-1,3, OeHzomn,
METaHOJI, STAHOJI, STHJICHTIINKOJb, TIUIEPHH, (EHOJI, aleTalbAeTH, MypaBbUHAS U YKCYCHas
KHCJIOTBI, TJIOKO3a, Kpaxmaj, UeJI0I03a, aMUHOYKCYCHas KHCIIOTa), WUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXJIY HUMHU YPAaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKUX DPEAKIUN C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (GOPMYIL;

c(OpMHUPOBAHHOCTh YMEHHUSl XapaKTEepPU30BaTb HCTOYHHUKH YIJIEBOJAOPOIHOIO ChIPbhS
(HedTh, MPUPOMHBIN Ta3, yroib), CHOCOOBI MX MEPepadOTKH M MPAKTUYECKOE NPUMEHEHHE
IPOAYKTOB NEPepadOTKHU;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMTH BBIYUCICHUS MO XHUMHUYECKUM YypaBHEHUSIM
(Macchl, 00bE€Ma, KONMMYECTBA HMCXOMHOTO BEIECTBA WU TMPOAYKTA PEAKIUU 10 W3BECTHBIM
Macce, 00bEMY, KOJIMUECTBY OJHOIO U3 UCXOJHBIX BEIIECTB WM MIPOIYKTOB PEAKIUN);

c(hOpMHUPOBAHHOCTh YMEHHH BJIQ/IETh CHCTEMOI 3HAaHUN 00 OCHOBHBIX METOJaX HAYYHOTO
MO3HAHUS, WCIOJB3YeMbIX B XHMHUHM TIPU HM3YYCHHH BEIIECTB M XUMHYECKUX SBICHUU
(HaOmrofieHue, U3MEpEeHHe, SKCIEPUMEHT, MOJACIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XUMUYECKHUE 3HAHUS JUIsl IPUHATHS PEIIEHUN B KOHKPETHBIX KU3HEHHBIX CUTYALUSIX, CBA3aHHBIX
C BEIIECTBAMHU U MX MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIO/IAaTh MpaBUila MOJb30BAHUS XUMUYECKOW TOCYION U
71a00paTOpPHBIM 000PYIOBAaHHUEM, a TAK)KE MPaBHiIa OOPAIIEHHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;
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c(OPMHUPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBIMOJIHATh XUMUYECKUN DSKCIIEPHUMEHT
(mpeBpallleHusi OpraHUYEeCKUX BELIECTB IPU HAarpeBaHUU, MOJYyYEHUE HTHIICHA U U3YUYEHHE €ro
CBOWCTB, Ka4eCTBEHHBIC pEAKIMM OPTraHMYECKMX BEIIECTB, JACHATypamus OeNKoB TIpu
HarpeBaHUM, IIBETHbIE PEAKIMN OEJIKOB) B COOTBETCTBUM C MpaBUIAMHU TEXHUKHU 0€30MacCHOCTHU
npyu OOpallleHUH C BEIIeCTBAMHU U JTaOOpaTOPHBIM O0OPYIOBAHUEM, MPEICTABISTH PE3YIbTATHI
XUMHYECKOTO SKCrIepuMeHTa B (opMe 3allucu YpaBHEHHMH COOTBETCTBYIOIIMX pEaKIuil u
(GbopMyIHpOBaThH BHIBO/IBI HA OCHOBE ATUX PE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHHMH KPUTHYECKH aHAIM3MPOBATH XUMHUYECKYI0 HH(OpMALHIO,
NOJy4aeMyIo U3 pa3HbIX HCTOYHHUKOB (CpeacTBa MaccoBor MH(popManuu, UHTEpHET U ApYTHXx);

c(hOpMHUPOBAHHOCTh YMEHHUH COONIOATh MpaBWIa DKOJOTHYECKH IIeJIeCO00Pa3HOro
MOBe/IeHNs B OBITY U TPYIOBOM [EATEIbHOCTH B LENISIX COXPAHEHUS CBOEro 3/I0pPOBbI U
OKpY’Kalole MPUPOJHON Cpelbl, 0OCO3HABAaTh OMACHOCTH BO3ACHUCTBHS HA JKUBBIC OPTaHU3MBI
onpeAeNéHHBIX OpPraHMYeCKUX BEUIECTB, NMoHMMas cmbica mokaszatens [I/IK, moscusaTh Ha
pUMepax CrocoObl YMEHBIIEHUS U NMPEJIOTBPAIIEHUS UX BPEIHOTO BO3JEHCTBUS HAa OpPraHU3M
YeNoBeKa;

JUI OOYYaOLIUXCS ¢ OrPAaHMYEHHBIMH BO3MOXHOCTSIMHM 370POBbS: YMEHHE NPUMEHSThH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MMO3HAHUS BEIIECTB M XMMUYECKHX SIBICHUII,

JUISL  CIIENBIX W CIA0OBUAAIIMX OOYYarolIuXCs: YMEHHE HCIOJIb30BaTh pelbedHO-
TOUEYHYIO cucteMy obo3HaueHuit JI. bpaiing ans 3anucu Xxumudeckux (Gpopmyit.

IPOBEPSAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHUSA OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBbBI

Ko .
I olllse 2EMOTO IIpoBepsiemble npeaMeTHbIE Pe3yabTATHI 0CBOEHHS] OCHOBHOM

posep o0pa3oBaTe/IbHOI MPOrPaMMBbI CPeIHEro o01ero 0opa3oBaHus
pe3yJibTarTa

1 Teopernyeckre OCHOBBI OPraHUYECKOW XUMHH

ChopMupoBaHHOCTH TPEICTABICHHA O XUMHUYECKOW COCTaBIISIONICH
€CTECTBEHHOHAYyYHOW KapTHHBI MHpa, POJIU XUMHUU B IO3HAHUU
SIBJICHUM TNPUPOJbI, B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (YHKUIMOHANBHOW TPaMOTHOCTH, HEOOXOTUMOM s
pelieHusl TPaKTUYECKUX 3a7ad M DKOJOTHYECKH OOOCHOBAHHOTO
OTHOIIICHHUS K CBOEMY 3/I0pPOBBIO U MIPUPOIHOM cpesie

11

Bnanenne cucteMoil XUMHMUYECKHMX 3HAHUM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIAraroIye HOHATHUSA (Monexyna, BaJICHTHOCT,
JIEKTPOOTPHULIATEIBHOCTh, CTEIEHb OKHCICHMS, XUMHUYECKasi CBS3b,
MOJIb, MOJISIDHAs Macca, MOJIAPHBIA OO0BEM, YIJIEpOIHBIA CKEIeT,
GyHKUMOHANbHAS ~ Tpynma,  pagukal,  HU30Mepus,  HU30MEpHl,
TOMOJIOTHYECKUI psifi, TOMOJIOTH, YIJIE€BOJOPOABI, KHUCIOPOI- H
a30TCoJIepKalllie COEeIMHEHUs, OUOJIOTMYECKH AaKTHBHBIE BEIIECTBA
(yrneBoapl, XUpbI, O€IKH), MOHOMED, MOJUMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIDHBIE COEIMHEHMs); TEOPUHM M 3aKOHBI (Teopus
XMMHUYECKOr0 CTpoeHus opranmdeckux semecTs A.M. Bbyrtaeposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKMH $3bIK XMMUH, (PAKTOIOTHYECKHE
CBEICHUSI O CBOWCTBAaX, COCTaBe, IOIY4eHHH U 0€30IacCHOM

1.2



1.3
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1.5

1.5

1.6

2.1

2.2

2.3

2.4
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WCIOJIb30BAaHUM BAKHEHIIMX HEOPraHMYECKHX U  OpPraHUYECKHX
BELIECTB B OBITY M MPAKTUUYECKON JESITEIbHOCTH YEIOBEKA

ChopMupoBaHHOCTb YMEHHI BBISBISATH XapaKTE€pHbIE MPU3HAKU
MOHSATHM,  yCTaHABIMBAaTh WX  B3aUMOCBSI3b,  HCIOJIb30BaTh
COOTBCTCTBYIOIIHUEC TIIOHATHA IIPpU OIMUCAHUK COCTaBa, CTPOCHHUA U
MPEBPAIICHUN OPraHUYECKUX COSTUHEHUHN

C(OPMHUPOBAHHOCTh YMEHHI HCIIOJIb30BaTh XMMHUYECKYIO CHMBOJIHKY
JUISL COCTaBJIEHMSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpam€éHHOW) (OpMysl OpraHMYeCKHX BEIIECTB M ypaBHEHUI
XUMHUYCCKUX peaKuHﬁ, U3roraBjJIMBaThb MOACIN MOJICKYJI
OpraHn4Y€CKUX BCIICCTB [JIA HWUIIOCTPAMKM HMX XUMHUYCCKOro M
MIPOCTPAHCTBEHHOTO CTPOCHUS

ChopMHPOBAaHHOCT, ~ YMCHHH  yCTaHABIWBATh  HPUHAICKHOCTH
HU3YUYCHHBIX OPraHUYCCKHUX BCHICCTB IO HX COCTABY M CTPOCHHUIO K
ornpeAeaéHHOMY Kiaccy (TpyIme) COeTUHEHH (yrIeBOIOPO/IbI,
KHCIIOPOJl M a30TCOJCPIKAIME COCIMHCHHUS, BBICOKOMOJIEKYJISIPHbIC
COGI[I/IHCHI/IH), JaBaThb UM Ha3BaHUA 10 CHUCTEMaTUYECKOU
nomenkiarype (IUPAC)

ChopMHUPOBAHHOCTh YMEHHUS ONPEACISITh BUJIBI XUMUYECKON CBSI3U B
OpPTaHMYECKUX COSAMHECHUAX (OAMHAPHBIC U KPaTHBIE)

ChopMUpOBaHHOCTh ~YMEHHS HPUMEHSATH: MOJOXKEHHUS TEOpPHH
cTpoeHMsl opraHndeckux Bemects A.M. bytiepoBa s oObsicHeHUS
3aBUCUMOCTH CBOMCTB BEILECTB OT HUX COCTaBa M CTPOEHUs; 3aKOH
COXpaHEHUsI MaCChl BEILIECTB

YrieBoaopobl. Kucnoponconepxkamme v a3orcoaepxaniue
OpraHUYeCcKUe CoeqUHEHHs. BRICOKOMOIEKYIpHBIE COSTUHEHMS

ChopMHUpPOBAaHHOCT YMEHUH MPUBOAUTH TPHUBUAIbHBIC Ha3BaAHUS
OTJICTIbHBIX OPraHUYECKUX BEIIECTB (ITUJICH, MPOIMUJIEH, alleTUJIEH,
ATUJICHTJIUKOJb, TIUIEPHH, (EeHod, (HOopManbAeTH, aneTaabIeTHI,
MypaBbUHAs KHCIIOTa, YKCyCHasi KHUCJIOTa, OJIEMHOBAas KHUCIIOTA,
CTeapuHOBasl KHCIIOTa, TIIIOK03a, (PYKTO3a, Kpaxmal, LeJUIi003a,
TJTUIUH)

ChopmupoBaHHOCT, YMEHHI XapaKTepH30BaTh COCTaB, CTPOCHUE,
¢u3nUecKkne W XWMHUYCCKHUE CBONCTBA THUIUYHBIX TIPEICTABUTEICH
pa3IMYHBIX KJIACCOB OPraHMYECKHX BEIIECTB (METaH, ATaH, JTHUJICH,
MPOIWJICH, aleTWwieH, Oyramuen-1,3, MerwnOyramueHn-1,3, OeH3o,
METaHOJI, 3TaHOJ, YTHJICHIJIUKONb, TIUIEPHH, (EHO, alleTalbIeTu],
MypaBbHHAS W YKCYCHas KHCJIOTHI, TIJIFOKO3a, Kpaxmall, IeJUTI0I03a,
AMHHOYKCYCHasl KHCJIOTA)

ChopMUpOBaHHOCTh YMEHHS WILTIOCTPUPOBATh TEHETHUYECKYIO CBSI3b
MEXJy THIHMYHBIMH  TPEJICTABUTEISIMH  PA3IMYHBIX  KJIACCOB
OpTraHUYECKUX BEIIIECTB ypaBHCHHSIMHA COOTBETCTBYIOIIIX
XUMHUYECKHUX PEAKIHi C UCTIOIh30BAHUEM CTPYKTYPHBIX GOPMYIT

CdopmupoBaHHOCTH YMCHHS XapaKTepu30BaTh WUCTOYHUKU
YTJIEBOJOPOJAHOTO CBIPhs (HE(PTh, MPUPOIHBIA Ta3, yroiyib), CIIOCOOBI
WX TepepabOTKH W TPAKTHYECKOE TPUMEHEHHE TPOIYKTOB
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nepepadoTKu
XUMHUS U )KU3Hb. PacuéThl

3.1

3.2

3.3

3.4

CdopMHUpOBaHHOCTh YMEHUH BIIaJIETh CUCTEMOW 3HAHUN 00 OCHOBHBIX
MCTOAAaX HAYYHOI'O IO3HAHUs, UCIIOJIb3YCMBIX B XMMUU ITPU U3YYCHHUU
BELIECTB M XUMHUYECKUX SBJICHUHA (HAONIOJeHUE, U3MEpEeHue,
SKCIEPUMEHT, MOJEJIMPOBAHUE), HCIIOJIb30BaTh CHUCTEMHBIE
XUMHYECKHE 3HAaHUA JUId MPUHITHA pEIIeHUHd B KOHKPETHBIX
KU3HCHHBIX CUTyalusiIx, CBA3aHHBIX C BCIIECTBAMHU n ux
MIPUMEHEHUEM

ChopMHUpPOBAaHHOCT, YMEHHM COOJIIOJAaTh TpaBWia TOJb30BAHUS
XUMHYECKON MOCYI0oM M J1abopaTOpHBIM O0OpYAOBaHHEM, a TaKKe
MpaBWJIa OOPAIIEHUS C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKITUAMU
IO BBITIOJIHEHUIO JTA00PAaTOPHBIX XUMUYECKUX OMBITOB

ChopMupoBaHHOCTh YMEHHI MJIAHUPOBAThH U BBIMOJIHATH XUMUYECKUN
SKCIIEPUMEHT  (TpeBpallleHus  OpPraHM4YecKUX  BEIIECTB  IpHU
HarpeBaHUM, TIIOJy4eHHE OTUJIEHA W U3Y4YCHHE €r0 CBOMCTB,
KaueCTBEHHbIEC PEaKIIMU OPraHMYECKUX BEIIECTB, JeHATypalus OeIKoB
IpU HArpeBaHWH, [BETHBIE pPEAKLUUU OEJIKOB) B COOTBETCTBUH C
MpaBWJIaMU TEXHUKHU O€30MACHOCTH MPH OOpaIleHUH C BEIIECTBAMU U
nabopaTopHbIM ~ OOOpYJOBAaHUEM;  MPEACTABIATb  PE3YJIbTaThl
XUMHUYECKOTO  JKCIepUMeHTa B  (opme 3amucu  ypaBHEHUH
COOTBETCTBYIOIIUX pPeaKkUuil U (OpMYIHpPOBATh BBIBOABI HAa OCHOBE
3TUX PE3yJIbTaTOB

CpopMUpPOBAaHHOCT, ~ YMEHUW  MPOBOAUTH  BBIYUCICHHUS  TI0
XUMHYECKUM YypaBHEHHUSM (Macchl, 00bEMa, KOMUYECTBA UCXOIHOTO
BEILIECTBA WJIM MPOAYKTa PEaKIMH MO H3BECTHBIM Macce, 00bEMY,
KOJIMUYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WM MPOTYKTOB PEAKIINH)

Koxa

11

3.5

3.6

CdopmupoBaHHOCTH yMEHUI KPUTUYECKU aHaJIM3UPOBATh
XUMHAYECKYI0 HH(POPMALHUIO, TOIY4aeMyl0 W3 Pa3HbIX HCTOYHHKOB
(cpenctBa maccoBoii nHdopmanuu, cetb IHTepHET u Apyrue)

CdhopMupoBaHHOCTh yMEHMH CcOOMIOATh TMpaBWiIa HKOJOTUYECKU
11eJ1IecO00pa3HOr0 MOBEACHHUS B OBITY M TPYAOBOM JIESATEIBHOCTH B
LEIAX COXPAHEHUs CBOETO 3J0pPOBbS M OKpPYXKAroLIEHd INPUPOJHON
Cpenbl, OCO3HABaTb OIACHOCTb BO3JEHUCTBH Ha >KUBBIC OpPraHU3MBbI
OHpeﬂeﬂéHHHX OpraHN4YCCKUX BCHICCTB, IIOHHUMAasA CMBICII ITOKa3aTCIsd
I[MIAK (mpenenbHO JONMYyCTUMON KOHIEHTpAlMU), TMOSCHATH Ha
npuMepax CHOCOOBI YMCHBIICHUA W MPEAOTBpaAlICHUA HUX BPCIHOTO
BO3JICHCTBHS HA OPraHU3M YEJI0BEKa

MHNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

TeOpeTI/I‘ICCKI/IC OCHOBBI OpFaHquCKOfI XUMHUHU

IIpenMer opraHMYecKONM XMMHMM: €€ BO3HUKHOBEHHE, Pa3BUTHE M 3HAUYCHHE B
[IOJIy4YEHUU HOBBIX BEIIECTB M MaTepHaloB. Teopus CTPOEHUs OpraHU4EeCKUX
coenuHeHnii A.M. bytiepoBa, €€ OCHOBHBIE ITOJIOKEHHUS
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CrpykrypHble (QOpMyJbl OpPraHMYECKHUX BEIIeCTB. [ OMOJNOTHs, H30MEpHs.
XuMudeckasi CBA3b B OPraHMYECKUX COCIUHEHUSX — OJMHAPHBIE M KpPaTHBIC
cBsi3u. [Ipencrasienue o knaccudukay OpraHMuecKiX BEIIeCcTB

Homenknarypa opraHudeckux coeluHEHU# (cucreMaTudeckas) U TPUBUAIbHbBIE
Ha3BaHUsl BAXKHEUIIIUX MIPE/ICTaBUTENIeH KJIIACCOB OPTaHUUYECKUX BEIECTB

Yri1eBO10pOBI

2.1

2.2

2.3

2.4

2.5

2.6

AJIKaHBI: COCTaB U CTPOEHHE, FTOMOJIOTMUECKUN psia. MeTaH U 3TaH — npocTeiiine
MPEJCTaBUTENIN QJIKaHOB: (U3WYECKUE M XHUMHUYECKHE CBOWCTBA (peakiuu
3aMeIIeHUs] U TOPEHHUs), HAX0XKJICHHE B IPUPOE, OTYUYEHUE U IPUMEHEHHE

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTMUECKHH psAld. OTHUIEH U TNPONWIEH —
MPOCTEHIINE TPEACTABUTENIN AJKEHOB: (PH3MUYECKHE M XMMHUYECKHE CBOWMCTBA
(peakunyu TUAPUPOBAHMSA, TaJOrCHUPOBAHMS, THUAPATALUU, OKUCIECHUA W
MOJIMMEPU3ALIH ), IOJTyYEHUE U IPUMEHEHHE

Ankaguensl: OyranueH-1,3 u merunOyranueH-1,3: crpoeHue, BaxHeillne
XMMHUYECKHE CBOMCTBa (peakius noiaumepusanuu). [lomyyeHne cMHTETHYECKOTrO
Kay4yKa U pe3uHbl

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTUYECKHNA psil. AICTUICH —
OpOCTEHIIMKA NpPEACTaBUTENIb AJKMHOB: COCTaB, CTpOEHHUE, (u3nueckue u
XUMHUYECKHUE CBOMCTBA (peakuy T'UAPUPOBAHUS, TaJIOTEHUPOBAHUs, THApaTaLlUy,
TOpeHus), NOJIy4eHUEe U IPUMEHEHHE

Apenbl. benszon: cocraB, cTpoeHue, (U3MYECKHE U XUMHUYECKHE CBOMCTBA
(peakuyy rajJoreHUpoOBaHUS U HUTPOBAHUS), IOJyYEHUE U MpuMeHeHue. Tomyour:
COCTaB, CTpoeHHe, (U3MYEeCKHe U  XUMHUYECKHMEe CBOMcTBa  (peakuuu
raJIOTEHUPOBAHUS M HUTPOBAHMS), MOJIYYEHHME M HPUMEHEHHE. TOKCHYHOCTh
apeHoOB. ['eHeTHueckas CBsA3b MEXIY YIVIEBOJOPOJAMH, NPUHAIEKALUMH K
pasIMYHbIM KJIaccam

[TpupoHbIe UICTOUHUKH YIIIEBOAOPOAOB. IIpupoaHbIil ra3 u nmomyTHbIe HE(PTAHBIE
ra3el. Hedgth u €€ mpoucxoxnenne. CriocoObl epepaboTku He(TH: TTepEeroHKa,
KPEKUHT (TepMUYECKUH, KaTaJIUTHUECKui), muponus. [IpoaykTel mepepaboTku
He(TH, UX NPUMEHEHHE B NPOMBIIIIEHHOCTH M B ObITy. KameHHBIN yronp u
MPOAYKTHI €To mepepaboTKu

Kncnoponconepmamﬂe OpPraHN4YCCKHUEC COCANHCHUA

3.1

3.2

3.3

3.4

[IpenenpHbIe OTHOATOMHBIE COUPTHI. METaHOT U ATAaHOJI: CTPOCHUE, PU3NUECKUE
M XUMHYECKHE  CBOMCTBa  (peakuMd C  aKTUBHBIMM  MeETaJlJIaMu,
raJlor€eHOBOJIOPO/IaMU, TOpPEHHUE), TNpHUMeHeHue. BojoponHbie CB3M MEXIY
MOJIEKYJIaMH COHUPTOB. [[eficTBUE MeTaHOJa M ATaHOJa HAa OPraHu3M YeJIOBEKa.
MHoroaromMHble COIUPTHI. DTUIICHTIUKONb U TIUIEPUH: CTpOeHHE, (U3NUECKUe U
XUMUYECKHE CBOMCTBAa  (B3aUMOJCHCTBHME CO  IIEJIOYHBIMH  METaJlJIaMH,
KauecTBEHHAsl peakllds Ha MHOTrOaTOMHbIE cnupThl). [leficTBME Ha OpraHusm
yenoBeka. [[pumeHenue riviepruta u 3TUICHTITUKOJIS

@deHONM:  CTpOGHHWE MOJEKYJbl, (U3NYECKHe W XMMHUYECKHE CBOICTBa.
Toxcuunocts penomna. [Ipumenenue penomna

Anbaeruabl U ketoHbl. Dopmanpaerus, aneranbIerua: CTpoeHue, GU3nYecKue 1
XMMHUYECKHE CBOMCTBA (peakiMy OKUCIIEHUS M BOCCTAHOBIJICHUS, KaYeCTBEHHBIE
peaxium), MojiyueHrue U MpuMeHeHne

OnHOOCHOBHBIE MpefieNibHble KapOOHOBbIE KUCIOTh.. MypaBbUHas U YKCyCHas
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KHCJIOTBI: CTpOSHHUE, PU3NUECKHE U XUMUUYECKHE CBOIMCTBA (CBOWMCTBA, OOIITHE TSt
KJlacca KHCIIOT, peaknus JTepuUuKaluu), TOJMyuYeHHEe U TPUMEHEHUE.
CreapuHOBasi M OJICMHOBAsE KUCJIOTHI KaK TPEACTABUTEIN BBICIINX KapOOHOBBIX
KHUCIIOT. MBIIa KaK COJIH BEICIIIUX Kap6OHOBBIX KHCJIOT, UX MOIOIIIEC ﬂeﬁCTBHC

Crnoxubie 3(pUpbl KaKk TPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. [ MIAPONH3 CIIOKHBIX

3.5 a¢upoB. Kupbl. ['maponus xupos. [IpumeHnenue xupoB. buonoruveckas poib
KHUPOB

VYraeBoasl: cocTaB, KiaccH(UKanus yrieBoAoB (MOHO-, IU- U MOJUCAXAPUIbI).
['moko3a — mpocTedmuii MOHOCaxapui: OCOOCHHOCTH CTPOCHHUS MOJICKYJIBI,
¢busnveckre U XUMUYECKHUE CBOMCTBa (B3aumo/eiictBue ¢ ruapokcuaom meau(ll),
36 OKHCJICHHE aMMHayHbIM pacTBOpoM okcuaa cepebpa(l), BoccTaHoBICHHE,
OpO’KeHHE TJIOKO3bI), HAXO0XKJICHHWE B NPUPOJE, MPUMEHEHHE, OMOIOrHYecKast
posb. @otocunTe3. OpyKTO3a KaK U30Mep rioKo3bl. Kpaxman v memitono3a Kak
npupoaHble monuMepbl. CTpoeHue Kpaxmala U I[eJUToNIo3bl. Du3udeckue u
XUMHUYECKHE CBOMCTBA Kpaxmaina (TUIPOIN3, KaUeCTBEHHAsl PEAKIIHs C HO/I0M)

4 A3oTcoaepKalme OpraHndecKue COeaMHEHUS

AMUHOKHUCIIOTHI Kak aM(oTepHble OpraHuyeckue coenuHeHus. DOusznyeckue u
4.1 XMMHUYECKHE CBOICTBa aMUHOKMCIOT (Ha mpuMepe TiuiMHa). buonormueckoe
3HAa4YE€HHE aMMHOKUCIOT. [lenTusl

benku kak mnpupoaHBIE BBICOKOMOJIEKYJISpHBIE coeAuHeHus. llepBuuHas,
4.2 BTOpUYHAS M TPETHYHAas CTPyKTypa OeslkoB. XHMMHUYECKHE CBOWCTBA OENIKOB:
TUJIPOJIN3, I€HATypalus, KAUeCTBEHHbIE peakluu Ha OeNKu

5 BBICOKOMONEKYIISIPHBIE COCIMHEHMS
OCHOBHbIE TIOHATUS XHMHHM BBICOKOMOJIEKYJSIPHBIX COEAMHEHUN: MOHOMED,
MIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTCIICHD MOJIUMEPHU3ALINH, CPEIHAS MOICKYJIApHAs

macca. OCHOBHBIC MCTOABI CHUHTC3a BBICOKOMOJICKYIIAPHBIX COCIUHCHUN —
MMOJIUMMEpHU3alnA U IMMOJIUKOHACHCAITHA

5.1

OKCIEpUMEHTAIbHbIE METOAbl HW3YYEHHs BEIIECTB M HX MPEBPALLICHMI:
5.2 O3HAaKOMJIEHHE ¢ 00pa3laMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC,
KayuyykoB. [loslyueHre CHHTETHUECKOr0 KaydyKa 1 pe3HHbI

11 KJIACC

[IpenmetHble pe3ynbTaThl OCBOEHMs Kypca «OOmas U HeOpraHuyecKas XUMMs»
OTpaXkaroT:

c(OPMHPOBAHHOCTb NPEJCTABICHUNH: O XUMHMUYECKOW COCTaBIIAIOLICH €CTEeCTBEHHO-
HaY4YHOH KapTHHBI MHUpa, POJIM XUMHUHM B TO3HAHUM SIBICHUH MpUPOIBI, B (HOPMHUPOBAHUU
MBILIUIEHUSI M KYJIbTYpbl JUYHOCTH, €€ (DYHKIMOHAJIBLHOW TIPaMOTHOCTH, HEOOXOAMMOM s
pelIeHnsT TPAKTUYECKUX 3aJad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOLICHHS K CBOEMY
3/10pOBBIO U IPUPOJIHOI cpese;

BJIQ/ICHUE CUCTEMOM XUMHUYECKMX 3HAHWM, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINE
HOHATHS (XMMUYECKHUI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIEKTPOHHBIC OPOUTAII ATOMOB, HOH,
MOJIEKYyJa, MOJb, MOJSIpHBIH OOBEM, BaJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJIEHUS, XHMHYecKas CBs3b (KOBaJ€HTHAas, HOHHAas, MeTalsIMuecKas, BOJOpPOIHAA),
KpUCTAlZIMUecKass  pemeérTka, TUIBl XUMHUYECKUX  peaklHi, pacTBOp, AJIEKTPOJIUTHI,
HERJIEKTPOJIUTBI, AIEKTPOJIIUTUYECKAsT AUCCOLUALMSA, OKHCINUTENb, BOCCTAHOBUTENL, CKOPOCTh
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XUMHYECKOH  peakIMM, XHMHYECKOE paBHOBECHE); TEOPUM U  3aKOHbl  (Teopus
3JIEKTPOJIUTUYECKON aucconuauuu, nepuoanyeckuii 3akoH JI. WM. MenzeneeBa, 3akoH
COXpaHEHHs MacChl BELIECTB, 3aKOH COXPAHEHMsI M NPEBPAIIECHUS SHEPTUU NPU XUMHUECKHUX
peaKusax), 3aKOHOMEPHOCTH, CHMBOJMYECKHH S3bIK XHUMHH, MHPOBO33PEHUECKHE 3HAHMUS,
JeXalue B OCHOBE I[MOHUMAaHWsA NPUYMHHOCTH M CHUCTEMHOCTH XHMMHYECKUX SBJICHHM,
¢dakTonoruyeckue CBEJCHHUS O CBOMCTBAX, COCTAaBE, MOJYYCHUH M 0€30MacCHOM HCIIONIb30BAHUU
BOXHEUIINX HEOPTaHWYECKUX BEIIECTB B OBITY M MPAKTUYECKON JEATEIbHOCTH YEJI0BEKa;

c(OpPMHPOBAHHOCTh YMEHHH BBISBIATH XapaKTEPHBIC NMPU3HAKH MMOHATUH, YCTaHABIUBAThH
UX B3aUMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOILME IOHATHS IIPU ONHUCAHUU HEOPraHMUYECKHUX
BEILIECTB U UX IPEBPALLCHUN;

c(OpMHUPOBAHHOCTh YMEHHMM HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUJISI COCTABIICHUS
GopMyn BEIIECTB W YypPAaBHEHUN XHUMUYECKUX PEaKLUil, CHCTEMAaTHYECKYI0 HOMEHKIATypy
(IUPAC) u TpuBHManbHBIC Ha3BaHHS OTACIBHBIX HEOPTaHHYECKHUX BeEHICCTB (yrapHblii ras,
YIJIEKUCIIBIA Ta3, aMMUaK, raméHasi U3BECTh, HEral€Has W3BECTb, MUTHEBAs COJA, HMUPUT U
ApyrHe);

c(OpPMHPOBAHHOCTh YMEHUH ONpPEeNATh BAICHTHOCTD U CTETIEHb OKUCICHUS XUMUYECKUX
AJIEMEHTOB B COEIMHEHMSIX Pa3IMUYHOrO COCTaBa, BUJ XUMUYECKOW CBS3M (KOBaJIEHTHAs!, HIOHHA,
MeTaJIJINYecKasi, BOJOPOAHAS) B COCIUHEHMSIX, TUI KPUCTAIIIMYECKONW PEMIETKH KOHKPETHOI'O
BellecTBa (aTOMHasi, MOJEKYJspHas, MOHHAs, METAJUIMYecKas), XapakTep cpelbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COETUHEHU;

c(hOpMHUPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPUHAIICKHOCTh HEOPTraHMUYECKUX BEIIECTB
M0 MX COCTaBY K ONpeAeNEHHOMY KIIAcCy/TpyIe cCoeTuHEeHUN (IPOCThIEe BEIECTBA — METAILIBI U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUs, KUCIOTHI, aM(pOTepHBIE TUAPOKCHUIBI, COJIH);

c(OpMHUPOBAHHOCTh YMEHUH pacKpbIBaTh CMBICI Tiepuoamydeckoro 3akoHa J[. U.
MenzeneeBa ¥ JIEMOHCTPUPOBAaTH €r0  CHUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIINH;

c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaThb JJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 35ieMeHToB 1—4 nepuoaos [leproanueckoit cuctemMbl XuMuyeckux 3iaemenToB . U.
MeHieneeBa, HCHONB3YSl TMOHATHUS «S-, P-, O-3JEKTPOHHBIC OpPOUTAIH», «IHEPreTHUYECKUE
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHMHYECKHUX 3JIEMEHTOB U HX
COeIMHEHMI 1o nepuoAam u rpynnam llepuoanueckoil cucreMbl XUMHUYECKHX 351eMeHToB /1. H.
Menneneena;

c(OPMHPOBAHHOCTh YMEHHMI XapaKTepH30BaTh (OMHUCHIBATH) OOMIME XUMHYECKUE
CBOICTBAa HEOPraHWYECKUX BEIIECTB pa3IMYHBIX KJIACCOB, IOATBEPXKAATh CYLIECTBOBAHUE
FEHETUYECKON CBA3M MEXJAy HEOpraHMYeCKUMU BEIIeCTBAMU C IIOMOIIbIO YpaBHEHUM
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINN;

c(hOpMUPOBAHHOCTh YMEHUS KJIacCU(PUIMPOBATh XUMHYECKHE PEAKIUHU IO Pa3IuYHBIM
npu3HaKaM (YMCIy W COCTaBy pearupyroluxX BeIIECTB, TEIJIOBOMY 3(PQeKTy peakiuu,
U3MEHEHHUIO CTETIEHEH OKUCIIEHUS 3JIEMEHTOB, OOPaTUMOCTH PEAKIIMHU, YUACTHIO KaTaau3aTopa);

c(OpPMHPOBAHHOCTh YMEHHI COCTABIISATh YPABHEHHS PEAKLUH Pa3IMYHBIX THIIOB, TOJTHBIE
U COKpaIEHHBIC YPaBHEHHS PEaKUUi MOHHOTO OOMEHA, YUUTHIBAsL YCIOBHUS, MIPH KOTOPBIX 3TU
peakuuu UAYT 10 KOHIIA;
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c(OPMHUPOBAHHOCTh YMEHHUH MPOBOAUTH PEAKIUH, MOJATBEPKIAIONINE KaueCTBEHHBIN
COCTaB pA3IMYHbIX HEOPraHWYECKUX BEIIECTB, pACHO3HAaBaTh OMNBITHBIM IYTEM HOHBI,
IPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHUH pPACKpBHIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCpeICTBOM COCTaBICHHUS SJIEKTPOHHOTO OaaHca ATHX PEaKIIHif;

c(hOpMUPOBAHHOCTh YMEHHUI OOBSACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakluu OT
pa3MYHbIX (PAKTOPOB; XapakTep CMEIIEHHs XUMHUYECKOTrO paBHOBECHUS B 3aBUCHMOCTHU OT
BHelHero BozaeiicTBus (mpuniun Jle [larense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTEepHU30BaTh XHMHUYECKHE IIPOLECCHI, JIeXKallue B
OCHOBE ITPOMBIIIJIEHHOTO MOJIyYE€HUSI CEPHOM KHUCIOThI, aMMHaKa, a Takke c(hOPMHUPOBAHHOCTh
IpecTaBiIeHUd 00 OOIIMX HAy4YHBIX HNPHUHLMIAX M 3KOJOTHYECKHX MpOoOiIeMax XHUMHYECKOTO
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYHCIEHUS C MCIOJIb30BAaHUEM TOHSATHUS
«MaccoBas JOJIsl BEIECTBA B PAcTBOPE», OOBEMHBIX OTHOUIEHHWH TIa30B MPHU XUMHYECKHX
peaxIusax, Macchbl BEIIeCTBa WM 00BbEMa ra3oB MO M3BECTHOMY KOJUYECTBY BEIIECTBA, Macce
Wik 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEaKIMM BEIIECTB, TEIUIOBOrO 3(ddexra peakiuu Ha
OCHOBE 3aKOHOB COXPAaHEHHSI MacChl BELIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUH;

c(hopMUPOBAHHOCTh YMEHHUH COOJIIOAATh MpaBUjia MOJIb30BAHMS XUMUYECKOW MOCYAOU U
1abopaTOpHBIM 000PYIOBAaHUEM, a TaKXKe MpaBUiia 0OpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBHITIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHHMH IUITAHUPOBaTh U BBIIOJIHATH XMMUYECKHUH DSKCIIEPUMEHT
(paznmokeHue TEpOKCHIa BOAOPOAA B MPHUCYTCTBHHM KaTalW3aTopa, OMNPEICIICHUE CpPEeJlbl
pPacTBOPOB BELIECTB C IMOMOIIBIO YHUBEPCAIBHOIO MHIUKATOPA, BIUSHUE PA3INYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHMYECKOW pEakUWH, PeakinMd HMOHHOTO OOMEeHa, KadyeCTBEHHBIC pPEaKIUN Ha
cynbdar-, kapOoHaT- U XJIOPUI-AHUOHBI, HA KATHOH aMMOHHMS, pEIIEHUE HKCIEPUMEHTATbHBIX
3amady no temMaM «Meramwiey U «Hemeramisl») B COOTBETCTBUM C NpPaBUJIAMU TEXHUKU
0e301acHOCTH TIPH OOpAICHUH C BEIIECTBAMH U J1abOpaTOPHBIM 000pyI0BaHUEM, MPEACTABIATh
pe3ynbTaThl XUMHUYECKOTO HKCIEpUMEHTa B ()OpME 3almuCH YpaBHEHHH COOTBETCTBYIOLIUX
peaxiuii 1 GopMyIHUPOBATH BBIBOBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHHMHA KPUTHYECKH aHAIM3MPOBATH XUMHMUYECKYI0 HH(OpMALHIO,
MONy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MacCOBOM KOMMYHHKAIMH, VHTepHET u
JPYTHX);

c(OPMHUPOBAHHOCTh YMEHHH COONIOJATh TpaBWIIa SKOJIOTMYECKH Ies1eco00pa3Horo
NOBEJICHUS B OBITY M TPYJIOBOH IEATENPHOCTH B LEISIX COXPAHEHUS CBOETO 30POBbS U
OKpY’KaroIlel MpUpPOIHOIN cpenbl, 0OCO3HaBaTh ONACHOCTh BO3ACUCTBUS HA JKHMBbIE OPraHU3MBbI
onpeAenEéHHBIX BEUIeCTB, MOHMMAas cMbici nokasarens [1JIK, moscHaTh Ha nmpumepax crnocoObl
YMEHBILIEHUS U NPEJOTBPAIIECHUS UX BPEJHOIO BO3EHCTBUS HA OPraHU3M YEJIOBEKA;

JUIsi 00y4aroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 37I0POBbs: YMEHHE MPHUMEHATH
3HaHUS 00 OCHOBHBIX JIOCTYIHBIX METO/1aX MMO3HAHUS BEIIECTB M XUMUYECKHUX SIBICHUM;

JUIA CJENbIX W CHa0OBHIAMIMX OOYyYaroIIUXCA: YMEHHME HWCIOJIb30BaTh pelibeHO-
TOYECUHYIO cucTeMy obo3HaueHuit JI. bpaiins ais 3anucu XuMu4eckux popmyIL.
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IPOBEPSAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUS OCHOBHOM

Kon
NpoBepPsieMOro
pe3yJjabTaTa

1

11

1.2

OBPA30BATEJIbHOI INPOT'PAMMBI

IIpoBepsiemble npeAMeTHbIE Pe3YJIbTATHI OCBOEHHSI OCHOBHOI
00pa3oBaTeIbHOI MPOrpaMMBbI CpeIHEro 001ero 06pa3oBaHus

TeOpeTI/I‘leCKI/Ie OCHOBBI XMMHH

Brnanenne cucreMOM XMMHMYECKMX 3HAHHM, KOTOpas BKIJIFOYAET:
OCHOBONOJIATAIOIINE  MOHATUS  (XUMHYECKMM  DJIEMEHT,  aTOM,
JJIEKTpOHHAss 000j04YKa aTtoma, S-, p-, d-3JEKTPOHHBIC OpPOUTAIH
aTOMOB, HOH, MOJIEKYyJa, BAJIEHTHOCTb, AJIEKTPOOTPHUIATEIHLHOCTD,
CTENEHb OKHUCIICHHS, XHMHYECKas CBs3b, MOJb, MOJISIpHAs Macca,
MOJISIpDHBII 00BEM, KpUCTAJUIMYECKAsl PEIIETKA, TUIBl XMUMHYECKHX
peakuui (OKHCIUTENBHO-BOCCTAHOBUTEbHEIE, 9K30- u
SHIOTEPMHUUECKUE, PEaKIIMU HOHHOTO 00MEHA), PacTBOP, AIEKTPOJIHTHI,
HEJIEKTPOJIUTHI,  JJEKTPOJIMTHYECKAs  JUCCOLUMALMS, OKHUCIINUTEND,
BOCCTaHOBUTENb, CKOPOCTh XHUMHUYECKOM pEaKkIuu, XUMHUYECKOe
paBHOBECHE); TEOpPUHM U 3aKOHBI (TEOpUS  DICKTPOIUTHUECKOU
nucconmanuu, Ilepuogmueckuii 3akon .M. MenaeneeBa, 3akoH
COXpaHEHHsI MacCChl), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUI SI3bIK XUMHU,
(aKTONIOTHUECKHE CBENEHHS O CBOWCTBAX, COCTaBE, IOJNYYCHUH U
0€30MacHOM HCIOJIb30BAHUN BAKHEHIINX HEOPTaHUYECKHX BEIIECTB B
OBITY M IPAKTHYECKON JAEATEIIEHOCTH YeI0BEKa

ChopMupoBaHHOCTh YMEHMH BBISBIATH XapakTepHbIE NPU3HAKU U
B3aMMOCBSA3b HM3YYEHHBIX IIOHATHUN, IPHUMEHATH COOTBETCTBYIOILHE
MOHATUSA TPU OIKMCAHUM CTPOCHHUS U CBOWCTB HEOPraHUYECKUX
BEIIECTB M MX INPEBPALLEHUH; BBISABIATh B3aUMOCBS3b XUMHUYECKHX
3HAHUHN c MOHATUSIMHU 51 IIpEACTABICHUSMHU OPYrux
€CTECTBEHHOHAYYHBIX IIPEIMETOB

1.3

14

1.5

1.6

1.7

Brnanenue OCHOBHBIMH METOJaMH HAyYHOTO ITO3HAHMS BEIIECTB H
XUMHUYECKUX SIBJICHUW (HAONIOJIEHHWE, W3MEpEHUe, HKCIEePHUMEHT,
MOJICTMPOBAHNE)

ChopMupoBaHHOCTh YMEHHMH ONpEAEATh BAJIEHTHOCTb U CTEIEHb
OKHUCJIEHUS XMMHYECKUX OJJIEMEHTOB B COEAMHEHUSAX pa3IM4YHOIO
cocTaBa, BHJ  XHMHUYECKOM CBsA3M  (KOBaJEHTHas, HOHHasd,
MeTaJlJIn4yecKasi, BOJOPO/HAsA) B COEINHEHUAX, TUIl KPUCTAITINYECKON
PEIIETKN KOHKPETHOTO BEIIeCTBA (aTOMHas, MOJIEKYJIApHAsl, UOHHas,
MeTaJlJIn4ecKast)

ChopmupoBaHHOCTH YMEHHUI OMPEAENATh XapaKTep Cpelbl B BOTHBIX
pacTBOpax HEOPraHUYECKUX COCTMHEHUN

ChopMupoBaHHOCTh ~ YMEHHS  KJIACCH(PUIMPOBATH  XHUMHUYECCKHE
peakiMy MO Pa3INYHbIM IPU3HAKaM (YUCIY U COCTABY pearupyrolux
BEILIECTB, TEIUIOBOMY J(M(EeKTy peakiuu, H3MEHCHHIO CTereHen
OKHCJICHHS  JJIEMEHTOB,  OOpaTMMOCTHM  PEaKLUMH,  Y4acTHUIO
KaTajan3aTopa)

ChopMHpOBaHHOCT, yYMEHUH COCTaBISATh YPABHEHMsI  peakUuil
pa3NUYHbIX THUIOB, MOJHBIE M COKPALIEHHBIE YPaBHEHHs peaKIuil
MOHHOTO 0OMEHa, YUUTHIBAs YCIOBUS, TPH KOTOPBIX ATH PEAKIIUU HIIYT
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710 KOHIIA

ChopmMupoBaHHOCTH YMEHUI MPOBOAUTH PEAKIUH, MMOATBEPKAAIOIINE
KaueCTBEHHBIM COCTaB  pa3IMYHBIX HEOPraHMYECKUX  BELIECTB,
pacrno3HaBaTh ONBITHBIM MYTEM HMOHBI, MPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPraHUYECKHUX BEIIECTB

1.9

1.10

1.11

2.1

2.2

2.3

2.4

2.5

2.6

ChopMupoBaHHOCTh YMEHHH pacKpbIBaTh CYIIHOCTb OKHUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX peaxuui IIOCPEICTBOM COCTaBJICHUS
AJIEKTPOHHOTO OajaHca 3TUX peaKkui

ChopMupoBaHHOCTh yYMEHUH OOBACHATH 3aBUCHUMOCTb CKOPOCTH
XUMHUYECKON peaklMU OT pa3iINyHbIX (JaKTOPOB

ChopMHUpOBaHHOCTE YMEHHH  OOBICHATH XapakTep CMEIICHUS
XUMHUYECKOTO PAaBHOBECHS B 3aBUCMMOCTH OT BHELIHErO BO3ACHCTBUS
(mpunnun Jle Hlatense)

OO6m1ast 1 HEOpraHUYECKask XUMUS

ChopmupoBaHHOCT, YMEHHI pPacKphIBaTh CMBICT llepuommueckoro
3aKOHa JI.H. Menpaeneena u JIEMOHCTPHUPOBATH ero
CHUCTEMATU3HUPYIONIYIO, OOBSCHUTEIBHYI0O U  MPOTHOCTHUYECKYIO
byHKIIUN

ChopMHUpOBAaHHOCT, ~ YMEHHH  XapaKTepuU30BaTh  JJIEKTPOHHOE
CTPOCHHE AaTOMOB XHMHMUYECKMX D3JIEMEHTOB 1-4  mepuonoB
[Tepronuueckoit cucteMbl XuMu4eckux anemenToB JI.1. Menpeneena,
UCTONB3ys  TOHATUS  «S-, P-, O-3JEKTpPOHHBIC  OpOHWTATMY,
«IHEPTEeTUYECKHUE YPOBHW», OOBSICHITH 3aKOHOMEPHOCTH H3MCHCHHS
CBOMCTB XMMHUYECKHUX AJIEMEHTOB M MX COCAMHEHUHN MO Mepuoiam M
rpynnam Ilepuoguyeckoil cuCTEMbl XUMHUYECKHX 3ieMeHTtoB [[.U.
MenaeneeBa

ChopMupoBaHHOCT, YMEHHI XapaKTepU30BaTh (OMUCHIBAThH) OOIIHE
XMMHUYECKHE CBOMCTBA HEOPTAaHWYECKUX BEIIECTB PA3IUYHBIX KIJIACCOB,
MOATBEPKJATh  CYHIECTBOBAHWE T'E€HETUYECKOM  CBSI3M  MEXKIY
HEOPraHMYECKUMU  BEIIeCTBAMH  C  TOMOULIbI0  YypaBHEHUHU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN

ChopmupoBaHHOCT,  YMEHUH  YCTaHABIMBATH  MPUHAMICKHOCTH
HEOpPraHMYECKHUX BEIIECTB 0 UX COCTaBY K OINpEAEIEHHOMY Kiaccy
(rpymme) coequHeHH (MPOCThIe BEIIECTBA — METAUIBI U HEMETAILIbI,
OKCH/Ibl, OCHOBAHHUsI, KMUCIIOThI, aM()DOTEPHBIE TUAPOKCUABI, COJIH)

ChopMupoBaHHOCTH YMEHHI HCIIOB30BATh XUMUYCCKYIO) CHMBOIIUKY
JUISL  COCTaBJeHUS (OPMYJT BEIIECTB M YpPaBHEHUH XUMHUUYECKHX
peakmmii, cuctemarnueckyto Homenknatypy (IUPAC) u tpuBuanbHbie
Ha3BaHUs OTACJIBHBIX HEOPraHWYECKHX BEIIeCTB (yrapHbId ras,
YIJIEKUCIIBIA a3, aMMHaK, raméHas W3BECTb, HEralméHas W3BECTb,
MUTHEBAs COJIA, TUPHUT U JIPYTHE)

ChopMHUpPOBAaHHOCTh YMEHUHN XapaKTEpH30BaTh (OMHCHIBATH) OOIIHE
XUMHUYECKHE CBOUCTBA HCOPTaHNYCCKUX BCIICCTB PA3JIMIHBIX KJIACCOB,
MOJTBEPXK/IAaTh  CYIIECTBOBAHWE TI'CHETHYECKOH  CBS3M  MEXKIY
HCOPraHN4YCCKUMU BeIIEeCTBaAMU C IIOMOIIIBIO ypaBHeHI/II\/'I
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIIHIA
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CopMHUpPOBAHHOCTh YMEHUH TUIAHUPOBATH M BHITIOJHATh XUMUYECCKUN
SKCIEPUMEHT (pa3lioKEHUE TMEPOKCUIa BOJOpPOAA B MPUCYTCTBUU
KaTajan3aTopa, OMpe/esieHue Cpeibl pacCTBOPOB BEIIECTB C MOMOIIBIO
YHUBEPCAJIBHOTO HMHIUKATOPA, BIHMSHUE Pa3IHMYHBIX (AKTOPOB Ha
CKOPOCTb XMMHYECKOW peakluu, peakluuu HOHHOro oOMeHa,
KayeCTBEHHBIC PEaKUUU Ha Cyib(ar-, KapOOHAT- U XJIOPUI-aHUOHBI,
Ha KaTUOH aMMOHHUS, PEIICHUE SKCIEPUMEHTANbHBIX 33/1a4 M0 TeMaM
«Meramnbe» U «HemeTtannel») B COOTBETCTBUHU C MPaBUIAMH TEXHUKHU
0€30MacHOCTH MpU OOpALEHUH C BEUIECTBAMU M J1aOOPATOPHBIM
000pyZI0BaHUEM; MIPEACTABIIATH pe3ynbTaThl XUMHUYECKOTO
JKCIIepUMeHTa B (opme 3amucu ypaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GopMyITUPOBATEH BHIBOJIBI HA OCHOBE ITHX PE3YyJIhTaTOB

ChopmupoBaHHOCTE yYMEHUH COONMIOATh TMpaBWJIa TOJB30BAHUS
XUMUYECKON TMOCYA0M M Ja0OpaTOpPHBIM OOOpPYIOBaHUEM, a TaKKe
InpaBujia 06paH.[eHI/IH C BCHICCTBAMHU B COOTBCTCTBUU C MHCTPYKIUAMU
0 BBITIOJTHEHUIO JTAOOPATOPHBIX XHMUYECKHX OIBITOB

2.9

ChopmupoBaHHOCTE ~ YMEHUH  XapakTepu3OBaTh  XHMHUYECKHE
MIPOLIECCHI, JIEKAIIUE B OCHOBE MPOMBILIUIEHHOTO IMOIYYEHHs] CEpHOMN
KHCIIOTBI, aMMHaKa, a Takke COPMUPOBAHHOCTH MpPEJCTaBICHUH 00
OOImMX HAYYHBIX NPUHIMUIAX M  JKOJOTMYECKHX  Ipobdiemax
XUMHUYECKOT0 POU3BOJICTBA

3.1

3.2

3.3

XUMHS U )KU3Hb. PacuéTnl

CpopMHUpPOBAHHOCTh TIPEACTABICHHN O XUMHUYECKON COCTABIISIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJIUM XHUMHH B TO3HAHUHU
SBJICHUM TIPUPOJBI, B (OPMUPOBAHWUM MBIIUICHUS € KYJIbTYpPbI
JAUYHOCTH, €€ (YHKIMOHANBFHOW TPaMOTHOCTH, HEOOXOTUMOW st
pemieHusl TPaKTUYeCKHX 3a7ad M DKOJOTHYEeCKH 00O0CHOBAHHOTO
OTHOLIEHUSI K CBOEMY 3/I0POBbIO U IPUPOJHOM cpene

CdhopMupoBaHHOCTD YMEHHH KPUTHYECKH aHAJIM3UPOBATh
XUMHUYECKYI0 HH(OpMAIMIO, IOJIy4aeMyl M3 pa3HbIX HCTOYHUKOB
(cpencTBa MaccoBOM KOMMYHMKAIIUH, ceTh VIHTEpHET U Apyrue)

CpopMHUpPOBAaHHOCT, YMEHHUU COOJIOATh TMPaBHJIa DKOJIOTHYECCKU
11eJ1IecO00pa3HOro MOBEACHHUS B OBITY M TPYAOBOM JESATEIHLHOCTH B
LEIAX COXPAHEHHs CBOETO 3J0POBbS M OKPYXAKIIEH NPUPOJTHOU
Cpelbl

3.4

3.5

Oco3HaBaThb OMACHOCTb BO3JEHCTBUA Ha JKUBBIE OPraHU3MBbI
OnpeAeEHHBIX BEMECTB, MOHMMAas cMmbica nokaszatens [IJIK, moscHsaTs
Ha MpUMepax CocoObl YMEHbBILICHUS U MPEAOTBPAIICHUS UX BPEIHOTO
BO3JECHCTBUS Ha OPTaHU3M YEJIOBEKA

CdopmupoBaHHOCTH YMEHUH  IPOBOJHTH BBIUHCIICHUS c
WCIIOJIb30BAaHUEM IMOHSATHUSL «MaccoBasi J10Jsl BEIIECTBAa B PacTBOPE»,
OOBEMHBIX OTHOILEHUH Ta30B IMPU XUMHUYECKUX PEAKLHUAX, MaccChl
BelecTBa WM 00bEMA Ta30oB MO M3BECTHOMY KOJIUYECTBY BEIECTBA,
Macce Ui 00bEMY OJHOTO M3 YYacTBYIOIIMX B PEaKLUU BEIIECTB,
TEIUIOBOTO 3¢ deKTa peaki Ha OCHOBE 3aKOHOB COXPAaHEHUS MacCChl
BEILECTB, IPEBPAILCHNS U COXPAHEHUS YHEPTUU
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INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

Kon

IIpoBepsieMblii 3JIEMEHT COAePKAHUS

11

1.2

13

1.4

1.5

TeopeTquCKI/Ie OCHOBBI XMUMHNH

XUMHYECKUH d7eMeHT. AToOM. SIapo aToMa, M30TOMbI. DJIEKTpOHHAsE 000JI0YKa.
DHepreTUyeckre ypoBHHU, MOAYPOBHH. ATOMHbBIE OpOUTAH, S-, P-, d-32JIeMEHTHI.
OcoOeHHOCTH pacrpe/esieHusl SJIEKTPOHOB MO0 OpOUTaIsIM B aToMax 3JEMEHTOB
HEPBBIX YETHIPEX MEPHOAOB. DIEKTPOHHASI KOH(PHUTypaIHsi aTOMOB

Ilepuonnueckuit 3axoH u Ilepuoguueckas cucreMa XuMu4eckux 3iaemeHTos JI. 1.
MenpeneeBa. CBsi3p MNEPUOAMYECKOrO 3akoHa U llepmoanyeckoi cuCTEMbI
XuMu4eckux 3jieMeHToB [[.1. MenneneeBa ¢ COBPEMEHHON TEOpUEH CTPOEHUs
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHMS CBOMCTB XHUMHUYECKUX DIIEMEHTOB U
0o0pa3yeMbIX MMH MPOCTBIX M CJIOKHBIX BEIIECTB MO TpPyNraM U MepHoJaM.
3HAaYEHHUE NNEPUOIUIECKOrO 3aKOHA B PA3BUTUHU HAYKH

Crpoenue BemecTBa. XHUMHYECKas CBSI3b. BHIBI XUMHUYECKOW  CBSI3U
(KoBaJIeHTHAsT HEMOJSIpHAs M TMOJSIpHAs, HMOHHAs, MeTajndeckas). VIOHBI:
KaTUOHBI U aHUOHBI. MeXaHu3Mbl 00pa30BaHMs KOBAJICHTHON XUMUYECKOU CBSI3U
(0OMEHHBIN M TOHOPHO-AaKLENTOPHBIH). BogopoaHas cBs3b

BaneHntHOCTS. 3JICKTpOOTpI/II_IaTeJIBHOCTL. CrerneHb OKUCICHUS

BemecTBa MOJIEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHMSI. 3aKOH IOCTOSIHCTBA
COCTaBa BELIECTBA. THIbBI KPUCTAJIUIMUECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA
BEUIECTB OT THUNA KPUCTAUIMUECKOM pemerku. I[loHATne o aucnepcHsIX
cucremax. VcTuHHBIE M KOJJIOMJIHBIE pacTBOpbl. MaccoBasi J0js BelecTBa B
pacTBope

1.6

1.7

1.8

Kiaccudukanmst HEOPraHUYEeCKUX COCIMHCHUH. Homenknarypa
HEOPraHUYECKUX BEIIECTB

XumMuueckas peaxkius. Knaccudukanus XUMHUYECKUX peakuui B
HEOPraHWYECKOM M OPraHMYEeCKOW XMMHH. 3aKOH COXPAHEHHUS MACChl BEIIECTB,
3aKOH COXPaHEHHUS U IPEBPALLECHHUS YIHEPTUHU IPU XUMUYECKUX PEAKLIUSIX

CKOpOCTb peakiuu, e€ 3aBUCUMOCTh OT Pa3IMYHbIX (HaKTOPOB

1.9

1.10

1.11

2.1

2.2

2.3

OOpatumble peakuuu. XUMHUYECKOoe paBHOBecue. DakTOpbl, BIUSIOIIME HA
COCTOsIHUE XUMHUYeckoro paBHoBecus. [Ipunuun Jle [latense

OnexTponuTrueckas aucconuarus. CunbHbIe M cinadbie 3ekTpoiuTsl. Cpena
BOIHBIX paCTBopOB BCIICCTB: KUCJasd, HeﬁTpaHBHaH, meJIouHasl. PeaKLII/II/I HOHHOTI'O
oOMeHa

OKHUCIUTETEHO-BOCCTAHOBUTEIBHBIC PEAKIINH
Heoprannueckas xumust

Hemeramner. [Tonoxenne HemeramwioB B Ileproamueckoit cuCTeMe XUMUYSCKUX
sanementoB J[.M. MenzaeneeBa u 0COOEHHOCTH CTpOoeHHsS aToMoB. Dusmnueckue
CBOMCTBAa HEMETAIIOB. AJIJIOTPOIHS HEMETALIOB (Ha IPUMEpE KUCIOPOa, CePhI,
tdocdopa u yrnepoza)

XYUMUYECKHE CBOWCTBA BAaXKHEHIIMX HEMETauIoB (TaJoreHOB, Cepbl, a30Ta,
dochopa, yrmepoga W KpeMHHS) U HX  COCOUHEHUH  (OKCHIOB,
KHUCJIOPOJICO/IEPKALIUX  KUCJIOT, BOAOPOIAHBIX coeauHeHuit). [lpumenenue
BAKHENIINX HEMETAJJIOB U UX COECAUHEHHI

Meramnsl.  Ilonoxenune metawioB B Ilepuoandeckoil cHCTeMe XUMHYECKHUX
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anemenToB JI.M. Menneneea. OcCOOEHHOCTH CTPOEHUS AJICKTPOHHBIX 000JIOUYEK
aToMoB MeTasuioB. Obue ¢pusndeckre cBoiictBa MetauioB. CIUTaBbl METALIOB.
DJIEKTPOXUMHUYECKUH Psijl HAIIPSKEHU METaIoB

XWMHYECKHE CBOWCTBA BAXKHEWIIUX METAUIOB (HATpPUM, Kaaui, KablWH,
MarHuii, allfOMUHUN, IHHK, XpOM, XeJe30, Melb) U UX coenuHeHui. OOmme
CIocoObI MOTyYCHUsI METAILIOB. [IprMeHeHNEe METaIOB B OBITY U TEXHHUKE
I'eneTnueckas cBsi3b HEOPraHUYECKUX BEUIECTB, MPUHALICKAIIMX K Pa3TUYHBIM
KJaccam

XUMUS U )KU3Hb

Ponp xuMun B 0O€CHEUYEeHHWH SKOJIOTHYECKOH, IHEPreTHMYeCKO W MHUIIeBOU
0e30MacHOCTH, Pa3BUTHUU MeAUIMHBL [loHATHE O HAyYHBIX METOAAaX MO3HAHHS
BEILECTB U XUMUYECKUX PEAKIUHN

3.2

[IpencraBiaeHuss 00 OOMMX HAYYHBIX MPUHIIUIAX TPOMBIIIICHHOTO MOJIYYEHUS
BAKHEHIIMX BEHIECTB. YeNOBEK B MHpPE BEIIECTB M MATEpPUAJIOB: BAKHEHIIME
CTPOUTEIbHBIE MaTepuaibl, KOHCTPYKLMOHHBIE MAaTepuajbl, KPacKu, CTEKIO,
KepamMuKa, MaTepuajbl IS SJEKTPOHHKH, HAHOMAaTEpHUalbl, OPraHUYECKUE U
MUHEpaJIbHbIE yI0OpeHUs

3.3

XuMHUS W 370pOBbE UEJIOBEKA: TMpaBUjla HCIIOJIB30BAHUS JIEKAPCTBEHHBIX
IperapaToB, IpaBmiia 0E30MaCHOTO MCIIOIH30BAHMS MPENapaToB OBITOBON XHUMHUU
B MTOBCE/IHEBHOM JKU3HU

4. TemaTnueckoe NJaHHPOBaAHHE

Ne [
n/n

HaumenoBanme KoumnuecTBo yacos JJIeKTPOHHBbIE

pa3aesioB M TeM (uugposbie)
Bcero Koutpous- [IpakTuye-

NMPOrpaMMBbl o0pa3oBaTesbH

Hble padoThI cKHe padoThl

ble pecypcehbl

Pa3znen 1. TeopeTuueckue 0OCHOBBI OPraHUYeCKOil XUMUU

IIpeamer
OpraHU4eCKON XUMUHU. Bubmuoreka
Teopus cTpoeHus HOK
1.1 3
OPraHUYeCKHX https://m.edsoo.r
coequHeHuii A. M. u/7f41837c
byrneposa
Hroro mo pazaeny 3
Paznea 2. YrieBogopoabl
bubmmotexa
IIpenenbubie
2.1 JICBOJIOPOJIbI — 2 LOK
' er Aopol https://m.edsoo.r
At u/7f41837¢
Henpenenburie bubmnoreka
59 YIJIEBOIOPOBL: 5 1 oOK

AJIKCHBI, aJIKAaAUCHBI,

AJIKUHBbI

https://m.edsoo.r
u/7f41837c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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bubmmorexa
53 ApomaTtudeckne 3 HOK
' YIIEBOIOPOIBI https://m.edso00.r
u/7f41837¢
IIpuponusie bubmmoreka
HCTOYHHKHU HOK
2.4 3 1
YTIIEBOIOPOJOB U HX https://m.edsoo.r
nepepaboTKa u/7f41837c
Uroro mo pa3gemy 13
Pazpnen 3. Kuciopoaconep:xanue opranudeckue coeJuHeHUs
Bubmuoreka
HOK
3.1 Crmptel. @eHon 3 https://m.edsoo.r
u/7f41837¢c
Bubmuoreka
AJLIETUIbL.
HOK
3.2 Kap6oHoBBIE KUCITOTHI. 7 ]
Crosssie >upe: https://m.edsoo.r
u/7f41837¢c
Bubmuoreka
NOK
33 YraeRoz 4 1 https://m.edsoo.r
u/7f41837c
Hroro no pazneny 14
Pasnen 4. A3oTcoaep:kamme opraHiuyecKue coenHeHus!
Bubmuoreka
41 AMUHBI. 3 LHOK
AmuHOKHCITOTHI. Beku https://m.edsoo.r
u/7f41837c
HUroro mo pazueny 3
Paspnen 5. BeicokoMoJieKy IsipHbIEe COCIMHEHUS
Bubmuoreka
51 [Imactmaccel. Kayuyku. 1 [HOK
Bonokna https://m.edsoo.r
u/7f41837c
HUroro no pazgeny 1
OBUIEE KOJIMYECTBO 34 5
YACOB I10 ITPOI'PAMME
11 KUIIACC
e ‘ HaumenoBanue | KoauuecTBO 4aCOB DJIEKTPOHHbIE
n/_n pa3aeJioB U Beero | Konr (uudposbie)
TEM posb-  IlpakTuieckne oOpa3oBaTe/ibHbIE
MPOrpaMMBbl HbIC padoThI pecypcsl



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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padoThI

Pazpen 1. Teoperuueckue OCHOBbI XMMHHU

Crpoenue bubnmnorexa [IOK
aTOMOB. https://m.edsoo.ru/2dd57f24
Tlepuoauueckuit
3aKOH U
1.1 Ilepuoanueckas 3
cucremMa
XUMHWYECKUX
anemMeHToB Jl.
. Menpeneena
CrpocHue bubmmorexa [IOK
19 BEIIIECTRA. 4 https://m.edsoo.ru/2dd57f24
' MHuoroo6pasue
BEIIECTB
13 XuMHYeCKue 7 1 Bu6nuoreka [JOK
' peaKiuu https://m.edsoo.ru/2dd57f24
HUroro mo pa3gemy 14
Pasnen 2. Heopranuueckasi Xumust
Bbu6nuoreka IJOK
2.1 Merasbt 6 https://m.edsoo.ru/2dd57{24
Bbu6nuoreka [JOK
2.2 Hemerauisi 9 ! https://m.edsoo.ru/2dd57f24
Cas13b bu6nuoreka [JOK
HEOpraHuye- https://m.edsoo.ru/2dd57f24
2.3 CKUX U 2
OpPTaHHYECKUX
BEIIECTB
HUroro mo pa3gemy 17
Pasgen 3. XuMus ¥ KN3Hb
Bu6muoreka IJOK
3.1 XUMHA 1 KH3HE 3 https://m.edsoo.ru/2dd57f24
Hroro mo pazgemy 3
OBLIEE
KOJIMYECTBO 34 2
YACOB IIO

ITPOTPAMME



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
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