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HNOACHUTEJBHASA 3AIIMCKA

IlporpaMmma Mo XHMHE Ha YpOBHE CPEIHEr0 o0GIIEro o0pa3oBanus
paspabotana Ha ocHoBe DexepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6
obpasoBannu B Poccuiickoil Qexepanuny, TpeGOBaHUH K Pe3yIbTaTaM OCBOCHHS
(enepanpHoli 06paszoBaTenbHON MPOrpaMMBI CpeaHero o6Imero obpa3oBaHus
(®OIT  COO), mpencraBieHHBIX B  DerepalbHOM rOCYJapCTBEHHOM
ofpasoBarensroM craHgapre COO, ¢ yuétoM KoHienmmu NpenoaaBaHus
y4eOHoro mpenmeta «XuMusS» B 00pasoBaTelbHBIX OPraHM3aUEsAX POCCHICKOl
OQezepaiuy, peanusyrOINX OCHOBHEIE O0pa3oBaTeNbHBlE NPOrPaMMBL, M
OCHOBHbBIX ITONOKEHUH «CTpaTerud pasBUTHA BOCHOHTAHHMA B Poccuiickoii
®enepanun Ha nepuoa ao 2025 roga» (Pacmopsbkenue IIpaButemsetBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY mOIX0Z0B K Pa3paboTKe MPOTpaMMEI MO XUMHH, K OIpPELCICHHIO
o0wiel cTpaTeTHy 00y4eHH s, BOCIUTAHKS M Pa3BATHS 00YYAIOMIUXCA CPEICTBAMM
yuebHoro mpenmera « Xumus» mis 10-11 knaccor Ha 6a30BOM YpOBHE COCTABMITH
KoHUenTyanbHble mookeHus OI'OC COO o B3auM00OYCIOBIEHHOCTH Iefeii,
COIep)KaHHUs, pe3yNbTaToB 00y4YeHHS H TpeGOBaHHI K YpPOBHIO TOJATOTOBKH
BBIITY CKHHKOB.

XumuuecKoe obpaszoBanue, IIOJIy4aeMoe BBIILY CKHUKaMHU
o0meo6pa3oBaTe/lbHOM OpraHW3alny, SBJSIETCS HEOTHEMJIEMOR YacTbl0 HX
obpasopanHOCTH. OHO CIY’KHT 3aBepIIAONHM OSTAloOM pearH3allMi Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOYeBBIX LEHHOCTEHM, MpHCYIIHX
LEJIOCTHOH CcHCTeMe XHUMHYECKOTO o00pa3oBaHus. DTH IEHHOCTH KacaloTcs
TI03HAHHS 3aKOHOB MPUPOILI, (HPOPMUPOBAHUS MUPOBO33PEHHUS U OOLIEH KYJIbTYPEI
YeJJOBEKa, a TakKXXe BJBKOJOIH4eCcKH O6OCHOB8HHOFO OTHOIIEHUA K CBOEMY
3M0POBBIO W TPHPONHOH cpene. Peamusyerca xummudeckoe obpasoBaHue
ofyyaronmxcs Ha ypoBHe cpefHero o6Imero o6pa3oBaHus CpelCcTBAMU Y4eHHOTrO
npeamera «XHMHUS», COJEPKAHHE M IIOCTPOEHHE KOTOPOTO OIpeJieieHBl B
IporpaMMme IO XUMHUH C ydy€TOM cHelM(UKH HAYKd XUMHH, e€ 3HAUEHUS B
NO3HAaHWM NPHPOIBl U B MaTepHaIbHOH JKM3HM OOINECTBa, a TakkKe C YIETOM
ofumx Ienedf M TPUHIMUIIOB, XapaKTePU3VIOIIMX COBPEMEHHOE COCTOSHUE
CHCTEMBI cpellHero obImero oopasosaHus B Poccuiickoit @enepariuu.

XUMHUsl KaK 3JIeMeHT CHUCTeMEI eCTeCTBEeHHEIX HayK UrpaeT oco0yi pojb B
COBPEMEHHON LUBUIM3AINY, B CO3TAaHMM HOBOH 0a3pl MaTepHalbHOM KyJIBTYPHL.
OHa BHOCHT CBOH BKJIaJ B ()OPMHUPOBAHHE PALMOHAIBLHOTO HAYYHOTO MEIIUIEHHS,
B CO3JaHHE LEJOCTHOTO MPEeACTABICHHs 00 OKPYXKalolleM MHpPE KaK O €IUHCTBE
IpHPOALI U YeloBeKa, KOTopoe (OpPMHpyeTcs B XHMHH Ha OCHOBE MOHHMAaHMUS
BCIIECTBCHHOT'O COCTaBa OKpYy’Karolllero MHupa, OCO3HAHHA B3aUMOCBA3ZHU MEXKAY
CTPOEHHEM BEILECTB, UX CBOMCTBAMM U BO3MOKHBIMHU 001aCTAMU MPUMEHEHHSL.



Tecno B3ammoneiicTBys ¢ JApYTUMHK eCTeCTBEHHBIMH HAYKaMH, XHMHS CTajla
HEOTBEMIIEMOM YaCTHEO MUPOBO KYJIBTYpEI, HEOOXOAUMEIM YCIIOBUEM YCIIENIHOTO
TpyNa H XU3HH KaKI0ro uneHa oOmecTBa. COBpeMeHHAss XHMHS Kak HayKa
COSHIATE/IbHAA, Kak HayKa BBICOKMX TEXHONOTMI HANpaBleHAa Ha pelleHHe
DI00ANbHBIX  IIPOOJIEM  YCTONYHBOrO PasBUTHS 4YeloBeYecTBA — CHIPBEBOI,
SHEPreTHYeCKOH, MUIIEBOH, HKOJIOTHIeCKOH Ge30MacHOCTH i OXPaHEI 310POBbA.

B cootserctBHE ¢ 06mmMH menamu u NIPUHIMIIAMH CpPeJHero oGILero
00pa3oBaHHA COACP/KAHUE TPeaMeTa «XuMID (10-11 knaccel, 6a30BbIi ypoBeHE
U3Y4YEHHUS) OPHEHTHPOBAHO NMPEUMYIIECTBEHHO HA OOLIEKYTBTYPHYIO [IOATOTOBKY
ofydarommxcs, HeOOXOMMMYIO MM  uIs BBIPAGOTKH  MHPOBO33PEHYECKHX
OPHEHTHPOB, ~YCNCIIHOrO BKMOYCHHA B JKH3HB COLMYMA, IIPONONKEHHS
00pa30BaHKA B Pa3IHYHBIX 00/IACTAX, HE CBI3AHHEIX HEMOCPEICTBEHHO C XUMHUEH.

CocraBnstontumu  mpeamera  «XHMHS»  SBISKOTCA  6Ga30BBIE Kypcel —
«Oprasuueckas xumus» u «OO0mag u HEOpraHW4YeCKast XUMHUSI», OCHOBHBIM
KOMIIOHEHTOM COJEPIXKAHUS KOTOPEIX SABIAIOTCA OCHOBBI 6a30BOH HayKH: cucTeMa
3HAaHHI [0 HEOPraHWYeCKOH XUMUHU (C BKIIOYEHHEM 3HAHHUM M3 0bIIeit XMMHH) U
opraHuH4ecKodl xumun. PopMUpOBaHHE IaHHOH CHCTEMEl 3HAHU P U3Y4YeHUHU
IpeaMeTa  OOECIeYHBAET BO3MOKHOCTE PACCMOTPEHHS BCETO MHOT000pa3us
BEIIECTB HA OCHOBE OOIIMX NIOHATHH, 3aKOHOB U TEOPUIl XUMHH,

CtpykTypa conepikarms KypcoB — «OpraHmdeckas XxuMus» U «O6mas u
HEOpraHH4ecKas XuWMus» c)OpPMUpOBaHA B NporpaMMe IO XHMHH Ha OCHOBE
CHCTEMHOTO TIO[IXO0[a K M3YYeHHI0 Yy4eGHOrO MaTepuaia H 06ycioBlIeHa
HCTODHYECKH — ODOCHOBAHHBIM ~ DA3BUTHEM  3HAHMA Ha  ONpPELeNEHHBIX
TCOPETHYECKHX YPOBHsAX. Tak, B Kypce OpraHudeckoifi XuMuu BellecTBa
paccMaTpHBAIOTCA HA YPOBHE KIACCHYECKOH TEOPHM CTPOEHHS OPraHHYeCKHX
COSNMHEHUH, a TakkKe HAa YPOBHE CTEPEOXHMHYECKHX U  IIEKTPOHHBIX
OpeACTaBICHUE O CTpoeHMH BemlecTB. CBelleHHS 00 W3yYaeMBIX B Kypce
BELIECTBAX [AIOTCA B PA3BUTUH — OT YIJIEBOAOPOJIOB J0 CIOKHBIX OHONOrMYeCKH
aKTUBHBIX CO€IMHEHMH. B Kypce OpraHM4Yeckoil XHMHH TONYYalOT DasBHUTHE
C)OpPMUPOBAHHBIE HA YPOBHE OCHOBHOIO OOWIETO OOPA30BAHAA I€PBOHAYANHHEIE
npeacTraBlIeHHUs O XUMHYECKOHU CBA3H, KJ'IaCCI/I(i)I/IKaHPIOHHLIX IIpU3HAKaxX BCILIECTB,
3aBUCHMOCTH CBOHCTB BELIECTB OT MX CTPOCHHS, O XHMHYECKON PeaKIui.

Ilon HOBBIM YIIIOM 3peHuss B Tpeamere «XuMHI» 6a30BOr0 YPOBH:
pacCMaTpHBACTCS M3YHEHHBId Ha YPOBHE OCHOBHOTO OOLIEro 06pa3soBaHHs
TEOPETHUYECKUH Marepuan U (DAKTONOTHYECKWE CBEIEeHHMS O BellecTBaX H
XMMHYECKOH peakuuy. Tak, B 4acTHOCTH, B Kypce «OOWIas ¥ HeopraHHYecKas
XUMHSA»  00Yy4YaroUIMMCsl TIPEIOCTABIAETCS BO3MOKHOCTh OCO3HATH 3HAYSHHe
[IEPHOJIUYECKOr0 3aKOHA C OOIIETEOPETUIECKUX U METONOJOTHYECKHX MO3ULHL,



TIy0Ke TOHAT HCTOPHYECKOE M3MEHeHHe (QyHKIMH 3TOro 3akoHa — oT
obobmaromieit 1o 00bACHSOMmEN 1 IPOTHO3UPYIOMIEI.

EnvHas cuctema 3HaHU 0 BakHeHIIHX BEILIECTBAX, UX COCTABE, CTPOEHHH,
CBOMCTBAX M NPUMEHEHHH, 3 TAKKe O XUMHHYECKHX DEaKIMsAX, HX CYLIHOCTH W
3aKOHOMEPHOCTSIX TMPOTeKaHHUs [omonHseTcs B Kypcax 10 u 11 KIaccos
SJICMEHTaMH  COJIepKAHUS, HMEIIIUMH KYJNBTYPOJIOTHIeCKUAd | TIPUKITaTHOM
XapakTep. OTH 3HAHMS CHOCOBCTBYIOT NIOHMMAHMIO B3aHMOCBS3H XMMMM c
APYyrMMH HayKaMH, PAacKphIBAlOT €€ pOoNb B MO3HABATENBHOM H IPAKTHYECKOil
ACATCNIBHOCTH H€JIOBEKa, CIIOCOOCTBYIOT BOCIIMTAHMIO YBaKeHHS K poreccy
TBOpPYECTBa B 0OJIACTH TEOPHH M MPAKTUYECKUX NIPUTIOKEHUH XUMHH, TTOMOTaI0T
BBITYyCKHUKY OPHEHTHPOBATBCS B OOIIECTBEHHO M JIWYHOCTHO 3HAUHMEIX
MpoOIIeMax, CBA3AHHBIX C XHMHEH, KPHTHYECKH OCMBICTHBATH HHPOPMAIHIO H
NPUMEHATE €€ /I MOMNOJHEHMs 3HAHUH, pelleHus HHTEJUIEKTYAIbHBIX U
OKCTICPHMCHTAIIBHBIX HCCIEN0BATENbCKHX 3a/a4. B Lienom coxepianue yuebHoro
mpeamera  «XHMHA»  JaHHOTO — yPOBHS — M3Y4eHHS OPHMEHTHUPOBAHO  HA
(opMHpoBaHHe Y 00YJAIONUXCS MHPOBO33PEHUECKOH OCHOBBI IS [TOHHMAHHUS
GUIOCOMCKUX HOel, TaKUX Kak: MaTCpHanbHOe €IMHCTBO HEOPraHUYECKOTO U
OpraHu4eckoro MHpa, OOYCIOBIEHHOCTh CBOMCTB BELIECTB WX COCTABOM U
CTPOCHHEM, TIO3HABAEMOCTb IIPHPOIHBIX SBIEHHH IIyTéM OKCIEpUMEHTA U
PCLICHAS  NPOTHBOPEYMI MEKITY HOBBIMM (aKTaMH M TeOpeTHYECKHMH
NPEANOCBUIKAMH, OCO3HAHHE POJIH XUMHH B PELICHUM YKOJIOTHIECKUX IpobIeM, a
TaKiKe NpobieM cOepeKeH s SHEPTeTHIECKIX PECYPCOB, CHIPBS, CO3NAHNS HOBBIX
TEXHOJIOTHH U MaTEpHaJIOB.

B mnane pemienus 3ajad  BOCIHTAHMS, PasBUTHA M  COLMATM3ALMH
00y9aromuxcs IpHHATHE [POrpaMMOll IO XMMHH TIOIXOAbl K OlIpeAEIIEHHIO
COICPKAHMS M IOCTPOEHMS [pelMeTa MpelycMaTpHUBaioT (OpMUPOBAHHE
YHUBEPCAITbHBIX ~ y4eOHBIX [eHCTBUH, HMeommX 6a30Boe 3HAYEHHE IS
Pa3sIUYHBIX BUJAOB [HEATEJLHOCTH: pellleHus mnpoGjieM, I[OHCKa, aHamm3a U
00paboTku HHMOPMAIINH, HEOOXOAUMBIX IS IPHOGPETEHHS OMBITA PaKTUYECKO
U HCCIIEAOBATENbCKON [EATEIBHOCTH, 3aHHMAIOIIEH BaKHOE MECTO B MO3HAHUHU
XUMUH.

B TpakTuke mpemojaBaHHs XMMHH Kak Ha YpOBHE OCHOBHOTO OOLIEr0
00pa3oBaHus, TaK ¥ Ha YPOBHE CPELHETo OBIIEro 06pa3oBaHms, pH ONpeAeIeHUN
COZIEPIKATENBHON XapaKTEePUCTHKH MeNell M3ydeHWs NpeaMeTa HANpaBleHHEM
NIEPBOCTENIEHHOH 3HAYMMOCTH TPAJUIMOHHO MPHU3HAETCS (OPMUPOBAHHE OCHOB
XHMHYECKOH HayKu Kak oONacTH COBPEMEHHOI0 ecTeCTBO3HAHMS, MPaKTHYECKOI
JEATENBHOCTH Ie/loBeKa H KaK OJHOr0 M3 KOMITOHEHTOB MHPOBOH KyJbTypbl. C
METOJUYECKON TOYMKH 3PEHMA TaKoH NMOAXOH K OIpENENICHHIO Lenedl u3ydeHHs
IpeIMeTa SBJISETCA BIIOIHE ONpPaBIAHHbBIM.



CornacHo NaHHOH TOYKe 3peHHS TIABHBIMH LeSMHU U3YYEHHA NpelMeTa
«XuMus» Ha 6a3oBom yposHe (10 =11 ki.) SBIAROTCS:

+ (opmupoBaHHEe CHCTEMBl XMMHYECKMX 3HAHUHA KAk  BaKHeHmrei
COCTaBIISIOIIEH eCTECTBEHHO-HAYYHON KapTHHBI MHPA, B OCHOBE KOTOpO#t
JIeKaT KIFOYEBbIe MOHATHS, (yHIaMeHTalbHbIEe 3aKOHBI I TEOPHH XHUMHH,
OCBOCHHE A3bIKA HAYKH, YCBOCHHE U MOHMMAaHHE CYLIHOCTH JOCTYITHBIX
0000ICHIIT MHPOBO33PEHIECKOTO XapaKrepa, O3HAKOMIIEHHE C HCTOpHei
HX Pa3BUTHS U CTAHOBICHUS,

* (opmHpoBaHHE H PA3BUTHE TPEICTABIEHUH O HAYYHBIX METOAAX MO3HAHMS
BCIICCTB M XHMHYECKMX pEaKLWH, HeoOXONMMBIX IS NpUOGPETeHHs
YMEHHH ODHEHTHPOBAThCA B MHpe BEIECTB M XHUMHUECKHX SBIEHHIA,
HUMEHOIIUX MECTO B Ipupone, B HpaKTquCKOﬁ H HOBCEﬂHeBHOﬁ JKHA3HH,

* Pa3BUTHE YMEHUH U CIOCOOOB NeATENBEHOCTH, CBS3AHHBIX C HAOIIONEHHEM I
OOBSCHEHHEM XHMHYECKOTO OKCIIEPHMEHTa, COBIIOJeHHEM IIPaBUI
Oe3omnacHOro oOpalleHns ¢ BeLleCTBAMH.

Hapsiny ¢ atum, conepkatenbHas XapakTepHCTHKa Lelell U 3a1au H3ydYeHHs
peAMeTa B IpOrpaMMe II0 XMMHHU YTOYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUH
C HOBBIMHU NpPHOPUTETAMH B CHCTEME CpeqHero obriero obpazoBanus. Cerogss B
NpENoJaBaHiy  XMUMHH B  OONbINeH CTeMeHW oTmaéres  [pemoYTeHue
NPaKTHYECKOW KOMIIOHEHTE CONIep)KaHHS OOy4eHMs, OpHEeHTHPOBAHHONH Ha
MIOATOTOBKY BBINMYCKHHUKA OOILE00pa3oBaTeIbHONH OpraHu3aliH, BIAJEIONEro He
HabopoM 3HaHHH, a (YHKIMOHAIBHOM I'PAMOTHOCTBIO, TO €CTh CHOCOOAME H
YMCHHAMH aKTHBHOI'O TMOJy4YCHHs 3HaHUN U NMPUMEHEHHs UX B PEalbHOM KHU3HU
JUT pelieHus pakTHUeCKHX 3a1ad.

B cBasu ¢ oTMM NpH u3ydeHHH IpeaMera «XHMHS» JIOMHHHEPYIOIIEE
3HaYeHHe MPUOOPeTaroT TaKHe LeNH U 3a0a4H, KaK:

afanTalus 00y4aromuxcs K yCIOBUAM AMHAMHYHO Pa3BHBAIOLIErOCS MUpA,
(GOpMHpOBaHHE  HHTE/UISKTYAbBHO  pa3BUTOH  JIMUHOCTH, TOTOBOH K
caM000pa3oBaHHIO, COTPYIHHYECTBY, CAMOCTOATEILHOMY IIPHHSTHIO IPAMOTHBIX
perieHri B KOHKPETHBIX JKH3HEHHBIX CHTYAIUsAX, CBI3aHHBIX C BEIECTBAMU H HX
IIpUMEHEHHEeM;

(opmupoBanMe y  obyuarommXcs ~KIIOYEBBIX HABBIKOB  (KIOUEBBIX
KOMIIETEHIMH), WMEIOIINX YHHMBEPCAJbHOE 3HAYEHHE Ui DPa3jIduHbIX BHIOB
TeSITeTBHOCTH: PellleHus MpobiieM, MOKMCKa, aHalu3a U 06paboTKu HH(OPMAIUH,
HeOOXONMMBIX JUIA HPUOOPETEHMS OIbITAa NESTEIBHOCTH, KOTOpas 3aHUMAaeT
Ba)XHO€ MECTO B IIO3HAHMH XUMHUM, a TaKKe IS OLEHKH ¢ TIO3MLUi
9KOJIOTHYeCKOH Oe30MacHOCTH XapakTepa BIMSHHA BENIECTB H XHMHYECKHX
IPOIIECCOB HA OPraHU3M 4YeI0BeKa U IPUPOIHYIO Cpery;



Pa3sBUTHE I103HABATEJIBHBIX MHTEPECOB, MHTEIUIEKTYalbHBIX WU TBOPYECKHX
CIOCOOHOCTEH 00y4arONIMXCA: CIIOCOOHOCTH CaMOCTOSTENBLHO IIPUOOPETATH HOBBIE
3HaHKA 110 XHMHHK B COOTBETCTBHH C SKU3HEHHBIMU OTPEOHOCTAMM, HCIIONB30BAThH
COBpeMeHHbIe MH(OPMaUHOHHBIE TeXHOJOTHH [/ IIONCKA W aHauu3a y4eGHOH H
Hay4HO-TIOMyIIPHOH HHMOPMAUH XUMHIECKOTO COMEepPIKaHusT;

(GopMHpOBaHHe H pa3BUTHE Y 00YUAIOIIWXCS ACCOLMATHBHOTO H JIOTHYECKOTO
MBIIIUICHHSA, HaOII0AaTeIEHOCTH, COOPaHHOCTH, aKKYPATHOCTH, KOTOPbIe 0COBeHHO
HeoOXOAWMBI, B YacTHOCTH, IIPH IUIAHUPOBAHUM M MPOBEJCHHH XHMHYECKOTO
JKCTIEPHMEHTA;

BOCNHUTAHHe Yy oOyuarolmuxcs YOeKIEHHOCTH B T'yMaHHCTHYECKOH
HAIpaBJIeHHOCTH XUMHUHM, €€ BaXXHOW pPOJNM B pelleHUH [I00albHBIX IpolieM
PalMOHANBHOTO MPUPOIOIOIF30BaHNS, IIOIOIHEHNS SHEPreTUUECKUX PECYPCOB U
COXpaHeHHUs] MPHUPOJTHOrO PABHOBECHS, OCO3HAHHS HEOOXOOMMOCTH OEpEeKHOro
OTHOILIEHHWs K IMPHPOde W CBOEMY 3I0POBBIO, a Takoke NpHoOpeTeHMs OIBITA
HCIIONB30BAHMA 1TOJYy4eHHBIX 3HAHMH [ NPUHATHA T[PaMOTHBIX DEIICHHH B
CUTYalUIX, CBSI3aHHBIX C XUMUYECKUMU SIBICHUSIMHU.

B yueOHoM mmaHe cpexHero ofOmero o0Opa3oBaHWS IPEAMET <« XUMUSD
6a30BOro ypOBHS BXOJHT B COCTAB IIpeIMeTHON 001acTU «EcTecTBeHHO-HAyUHEBIE
MPEAMETEI?.

OO611ee YHCIIO YacOB, OTBEASHHBIX [UIs H3y4YeHHs XUMHH, Ha 6a30BOM YpOBHE
cpemtero obiero oGpasoBaHus, cocTaslsieT 68 gacos: B 10 kiacce — 34 vaca (1
gac B Hememo), B 11 knacce — 34 gaca (1 yac B HeZlemmo).



COAEPXAHHUE OBYYEHMUSI
10 KJIACC
OPTAHMYECKAS XUMUSA

TeopeTnyeckne OCHOBBI OPraHHYECKOH XHMHUH

[Ipeamer opraHudeckod X¥MHUH: e€ BO3HUKHOBEHHE, Pa3BUTHE U 3HAYEHHE B
IIOTy4eHNH HOBBIX BELIECTB W MaTepHanoB. Teopus CTpoeHHs OpraHHYecKux
coenuHeHUH A. M. byTnepoBa, e€ ocHOBHEIE MoNoxkeHUI. CTPYKTypHEIe GopMyIIbl
OpraHuyecKux BeImecTB. [ omomorus, wn3oMepus. XHMHUecKas CBS3b B
OpPraHUYeCKHX COCTUHEHNUX — OMMHAPHBIE H KpPAaTHBIE CBA3H.

[TpencraBnenve o KiaccH(UKALMK OpraHAYecKuX BellecTB. HomeHkiatypa
OpraHudeckUX CcoeqUHeHUH (cucTeMaTHdeckas) W TpHBHAIBHBIE Ha3BaHU
BaXKHEHIINX IIPeICTABUTENIEeH KIacCOB OPraHUYeCKUX BEIIECTB.

OKCIIEPUMEHTAIBHBIE METOIBl H3Y4YEHHs BEILECTB W HX IIPEBpalleHHI:
03HAaKOMIIeHHe € 00pa3slamMy OpPraHUYecKUX BELIeCTB WM MaTepHalaMy Ha WX
OCHOBE, MOIEIHUpOBaHHe MOJEKYl OpraHMYecKHX BelllecTB, HaOIIoJeHUE H
OMICaHHe TeMOHCTPAIIIOHHBIX OIBITOB I10 NIPEBPAIleHHI0 OPraHMYeCKHX BEILECTB
[IPH HArpEBaHMH (IUIaBJIeHHe, O0yIIMBaHHUE U TOPEHHE).

Yraesoaopoasl

ANKaHBL: COCTaB M CTPOeHHe, roMojorudeckuil psa. Meran u staH —
[pOCTellIie TPEACTABUTENN alKaHOB: (H3MYECKHEe ¥ XUMHYECKHe CBOHCTBA
(peakumM 3aMellleHHs H TOpPEHMH), HaXOXKIEHHe B TMpPUpOLe, INOTy4eHHe H
IpUMEHEeHHeE.

AJIKeHBI: COCTaB ¥ CTPOEHME, TOMOJNIOTHUECKHH pAN. DTUJEeH U MPOIHIIEH —
IIpoCTelie TPENCTABUTENH AIKEHOB: (H3MYECKHE M XHMHYECKHe CBOMCTBa
(peakuuu TAAPUPOBAHMA, TalOI€HHPOBAHMA, THApAaTallid, OKHCICHHA H
MOJTMMEPH3AIHH ), TOTy4YeHHE U IPUMEHEHHE.

Anxkaguensl: OGyTanuen-1,3 u MeTHnOyTamdeH-1,3: cTpoeHHe, BaxHEHIIHe
XAMHYECKHE CBOICTBa (peakuus IoauMepHu3anyH). IlomydeHrne CHHTETHIECKOTO
KaydyKa H Pe3HHEL

ANIKHHEL: cOCTaB M 0COOEHHOCTH CTPOEHUSI, TOMOJIIOTHYECKUH PAI. AICTHIICH
— TpocTeHIIMH [pefCTABUTeN: AJIKHHOB: COCTaB, CTpOeHHe, (HU3NYecKhe H
XAMHYECKHE CBOICTBA (peakUWy MIPUPOBaHHUs, IaJOTeHUPOBaHMA, THApaTalluy,
rOpeHHs ), MOMyYeHHe U IPHMEHEHHUE.

Apensl. BeHson: coctas, CTpoeHHe, (M3MYeCKHe W XMMHYECKHe CBOHCTBA
(peaKIMH raTOreHMpOBAHHS ¥ HATPOBaHNA), HOMyUeHne U npumeneHue. Toxyon:
cocmae, cmpoenue,  usuvecKue U  Xumudeckue — ceollcmeda  (peaxyuu
2ANOZEHUPOBAHUA U HUMPOBAHUS), noiydenue u npumerenue. TOKCHIHOCTD



apeHoB. [eHeTmueckas CBS3b MEXAy YIJEBOAOPOJAMH, TpUHAIIEKAMAME K
Pa3ITMYHBIM KITACCaM.

[IpupoHble HMCTOYHHMKH YITNEBOJOPOIOB. [IpuponHslil ras H IOIYTHBIE
Hedrsanele raspl. Hedrs u € IPOMCXOXKICHHE. Crioco0s! TiepepaboTKe HedTH:
[eperoHKa, KPeKHHT (TepMUYeCKHi, xaTamuTHIeckui), rmponu3. I[IpomyKThl
nepepaGoTkH He(TH, HX NPUMEHEHHE B MIPOMBILICHHOCTH | B OBITY. KameHHBIH
yTroJib H IPOTYKTHI T0 nepepaboTKH.

JKCIepUMeHTAIBHbIE METOJB! H3YHIeHHs BEIIECTB M HX IpeBpAILECHHAM:
O3HAKOMIGHAE C OOpa3slaMy IUIACTMAcC, KaydyKOB M DESHHBI, KOJIEKLHH
«Hedte» ©  «VYromby, MOACTHPOBAHHE MOJIeKYJ1  YTIEBOIOpPOJOB U
raJIONeHONPOU3BOIHBIX, TPOBEACHHE IpaKTHYecKoi paboThl: MOMydeHHe STHIICHA
¥ U3y4eHHe ero CBOMCTB.

PacuéTHble 3ana49.

BerupcieHns O YPABHEHMIO XMMHYECKOH —PEaKIiH (macchl, 00BEMa,
KOTAYECTBA MCXOHOrO BEIecTBa MM NPOJYKTA PEAKIHMy MO H3BECTHBIM Macce,
06BEMY, KOTMYECTBY OJHOTO 13 HCXOIHBIX BEIIECTE MK TIPO/TYKTOB PeaKIlum).

Kucaopoacoaep:kanine Opranuyeckye coeJHHeHHs

[IpenenbHble OJHOATOMHBIC  CIIHPTBHI. MeTaHon # JTaHOI: CTPOCHHE,
dusuueckde M XHMHYECKHE CBOJiCTBA (pEaKuud C aKTHBHBIMH METalIaMH,
[4OF€HOBOIOPONAME, TOpeHHe), TPUMEHEHHE. BozmopomHble CBA3M  MEXIy
MoTeKyJlaMy cupToB. JlelicTBIe METAHO/A 1 3TaHONA Ha OpraHH3M Y€I0BEKa.

MHOrOATOMHBIE  CIOHPTBL ~ JTHIEHIVIMKONb W TJIHICPHH: CTpOEHHeE,
dusnueckue M XHMHUYECKHe cBojicTBa (B3aMMOIEHCTBHE CO  MISIOIHBIMA
MeTaqIaMH, KadeCTBEHHAs Peakiis Ha MHOroaTOMHBIE cnupthl). JlelicTBHE Ha

OpraHM3M uelioBeka. [IpuMeHeHne IIuIeprHa i STUJIEHTITUKOJIS.

MdeHON: CTPOEHHE MOJEKYJIbL, dusuueckue U XUMHYECKHE CBOHMCTBA.
TokcHaHoOCTS herona. [IpuMeHeHne herona.

Anbieranpl W KemoWel. (DopMambierna, aueTalbACrHi: CTpOCHHE,
dusngecKre U XUMUYECKHE CBOMCTBA (PeaKUyy OKHCIICHMSA ¥ BOCCTAHOBICHHA,
KaueCTBEHHbIE PEaKIUH ), IOy YCHUE U IPUMEHEHHE.

OmHOOCHOBHBIE — IPEACIbHBIC xapOOHOBBIE  KHCIIOTBI. MypaBpuHas ¥
yKCyCHasi KHCJIOTBI: CTPOCHHUE, duzuyeckre ¥ XMMHYCCKHE cBolicTBa (CBOWCTBA,
obIge I Kiacca KUCIOT, PeaKIns yTepudUKALVH), TOTY4eHHE ¥ PUMEHCHHE.
CreapyHOBAs ¥ OJIEHHOBAA KHCIOTBI KaK TIpeCTaBUTENH BBICIIAX KapGOHOBBIX
xpicor. MpUIa KaK COJH BBICITMX KapOOHOBBIX KHCTIOT, HX MorolIIee JefCTBHE.

CnoxkHple 50Ul KaK NPOU3BOAHBIC KapOOHOBBIX ~KHCJIOT. T'unponus
c0KHBIX ¢HupPoB. JKUpEL I 1APOJH3 KHPOB. [TpuMeHeHHe KUPOB. bronorudecxas
POIIB KHPOB.



VIIeBOmbl:  COCTaB, KIacCH(UKALMg — yIIC€BOLOB (MoHO-, mH- H
nonucaxapuasl). [moko3a — npocTeHni MOHOCAXapUL: 0COOEHHOCTH CTPOCHNA
MOJIeKyJIbl, (u3MUecKhe H - XHMHICCKHE cBoiicTBa  (B3amMofeHCTBHE C
rmpoxenom menu(Il), OKEcIeHHe aMMHAIHBIM PacTBOpOM oxcuza cepebpa(l),
BOCCTAHOBIEHME, GpOKeHHMe TIIOKO3bI), HAXOXKICHHE B NPHPOIL, nprMeHeHHe,
Gronorndeckas poib. Potocuntes. PpyKTO3a KAk H3OMED TITIOKO3BL.

Kpaxmall  HeJII0N03a KaK OPUPOAHBIC MOTHMEDHL. CrpoeHue Kpaxmaina A
[e/UTIoI036l.  Du3UYEeCKHe M  XMMHYCCKHE cBoifcTBa Kpaxmanga (THIpOINH3,
KayecTBEHHAS PEaKLHs ¢ HOIOM).

DKCIepUMEHTANEHBIE METOMBI M3yHUCHHA BellecTB M HX TpeBpaIleHHN:
nmpoBereHie, HabuoAeHue 1 OIHCAHKe JeMOHCTpALOHHBIX OIBITOB: TOpeHHE
CNIPTOB, KauecTBEHHBIE PEAKIMH OTHOATOMHBIX CIIHPTOB (OKHCIEHHE 3TaHOIA
okcumoM Menu(ll)), MHOrOaTOMHBIX CIIMPTOB (B3amMozelicTBUe TIHIEpHHa C
runpoxcugoM Meu(Il)), anbIernaion (oxmCIeHHe aMMHAYHBIM PACTBOPOM OKCHA
cepebpa(l) m THAPOKCHIOM memu(Il), B3amMozedcTBUE KpaxMmala C HOZIOM),
npoBe/ieHHe ITPAKTHIECKOH paboTHI: CBOMCTBA pacTBOpa YKCYCHOM KHCIOTBL.

PacuéTHble 3a0a91.

Bruncienus II0 YPaBHEHHIO XUMHUECKOH Peakimu  (Macchl, obbpéMa,
KONMUECTRA MCXOHOTO BEIIeCTBa M NPOyKTa PeaKiuu 1o H3BECTHBIM Macce,
0GBEMy, KOIHUECTBY OIHOTO U3 HCXOMHBIX BeLECTB WIH POILYKTOB PEAKLIM).

A30TCOIEpIKAILIE OPraHecKue COeMHEHMNS.

AMMHOKHCIOTH KaK aM(OTepHble OpraHMyecKue COSHHHEHMA. dusnuecKne
¥ XUMHAUYEecKye CBOMCTBA aMHHOKHCJIOT (na TpumMepe [IULEHA). BHoNoruIecKoe
sHadeHne aMUHOKKCIOT. [TenTHabL.

Benkd Kax TPUPOZAHBIE BHICOKOMOIEKYTIAPHBIC coenutenus. llepBuunasd,
BropuYHas M TPeTHYHas CTPYKTYpa 6enkoB. XMMHYECKWe CBOWCTBa OelKoB:
TUIPOIH3, NEHATYPALlA, KadeCTBEHHEIC peaxiuy Ha OelKH.

DKCTIEpPUMEHTANbHEE METOIbl M3YHCHIA BemecTB M WX TPeBpAlleHHi:
HAGIONEHHE 1 ONHCAHME JEMOHCTPAIMOHHBIX OTIBITOB: neHaTypaiys 6eJKOB P
HarpeBaHUH, IBETHBIC PeaKki OeNKOoB.

BoicokoMoJieKyJasipHbIe coe/IHHeHH

OCHOBHBI¢ TIOHATHS XVMIH BbICOKOMOJICKYIAPHBIX cOeqUHEHWH: MOHOMEp,
HoJIIMep, CTPYKTypHOE 3BeHO, CTCeMeHk MOJAMMEPH3ALAH, CPEMHsL MOIEKYy IApHAs
Mmacca. OCHOBHBIE MeETOJBI CHHTE3A BEICOKOMOJIEKYISPHBIX ~ COEJHHEHMA  —
[OIMMEpU3aLHs U HOTHKOHICHCAIIMS.

DKCTIEPUMEHTANBHBIE METOMBI  H3YHCHIA BeleCTB ¥ HX TPEBPALICHHI:
o3HAKOMJIeHHE ¢ oOpa3iaMyl IpHpOIHBIX H MCKYCCTBEHHBIX BOJIOKOH, IacTMace,
Kay4yKOB.

MesxnpeIMeTHbIe CBA3M.



Peanmsarus MeXKIIPEIMETHBIX CBs3el MPH U3YHCHUH OpraHuvecKoil XUMHH B
10 kmacce OCYLIECTBISIETCA Yepe3 MCIONB30BAHHE Kak 061X €eCTeCTBEHHO-
HAay<HBIX TOHATHH, TaK W TOHATHH, ABIAIOMIIXCS CHCTEMHBIMH Il OTIEIBHBIX
[IPeIMETOB eCTeCTBEHHO-HAYYHOIO IUKIA.

O6LHe eCTeCTBEHHO-HayYHbIE TIOHATHA: SBICHNES, Hay4HBIN (aKT, THIIOTE3a,
33KOH, TEOpHUs, aHalM3, CHHTC3, KIaccH(HUKaIMs, NePHOATIHOCTS, HaOmoIeHHe,
M3MepeHHe, SKCTIEPHUMEHT, MOIETTUPOBAHHE.

duspKa; MaTephs, OHEprus, Macca, arOM, SJICKTPOH, MOJIEKY 1A,
JHEpreTHYecKuii YpOBEHB, BEIIECTBO, TEJIO, 00BEM, AarperaTHOE COCTOSTHHE
pellecTsa, (U3NTIecKre BETMTHHBI ¥ ¢IMHHALBI HX H3MEPEHITS.

Buonorus: KIeTka, opraEmsM, Gmocdepa, OOMeH BEIIECTB B OpraHusme,
doTocuHTE3, OHOIOTHIECKH aKTHBHBIE BellecTBa (OenKH, YIVIEBOIBL, JKHPBI,
(hepMeHTBI).

[eorpatust: MUHEpabl, FOPHBIE OPOIEL, ToJIe3HbIe HCKOTIAeMBble, TOITUBO,
pecypchl.

TexHOJIOTHA: THIIEBbIE MPOXYKTh, OCHOBBI pPAlMOHAILHOIO MTaHUA,
MOFOIIIME CPEICTBA, IEKAPCTBEHHBIE U KOCMETHHECKUE TIperaparsl, MaTepuasl H3
FICKYCCTBEHHBIX H CUHTETHYECKHX BOTOKOH.

11 KIIACC
OBLIASI U HEOPTAHMYECKA S XUMHAA

TeoperHdecKue OCHOBbI XHMHH

XyMHdecKdit 2meMeHT. ATOM. Slopo aTtoMa, HM30TOMBL. DIeKTpOHHas
060I04Ka. DHEpreTHuecKue ypOBHHU, [OIYPOBHH. ATomHbIe OpbuTaH, s-, p-, d-
sqemenTbl. OCOGEHHOCTH PACTIPEeIeH s JJIEKTPOHOB TI0 opbutansM B aTtoMax
57eMEHTOB TIepBBIX UETBIPEX MEPHOOB. DNEKTPOHHAT KoH(HUTypaLysa aTOMOB.

TlepuoardecKuil 3aKOH H Ileproaudeckas CHCTEMa XHMHIECKAX 3JIEMEHTOB
JI. 1. Menneneesa. Cpssb MEPUOMITIECKOTO 3aKoHa ¥ [1epHOAMIECKON CHCTEMBI
xummdeckux snementos JI. 1. Menneneesa ¢ COBpPEMEHHOH TEOpHEH CTPOCHHA
ATOMOB. 3aKOHOMEpHOCTH W3MeHEHHs CBOWCTB XHMHIMCCKIX JNEMEHTOB U
o6pasyeMpIx MMH TPOCTBIX M CIOXHBIX BEIIECTB N0 TpylmaM M IEepHOIaM.
3HaueHue IEPHOIMYECKOTO 3aKOHA B PA3BUTHM HayIH.

Crpoenue BemtecTBa. XMMUHECKasd CBI3D. Bumsl XUMHYECKOH CBS3H
(KOBaJeHTHAs HEMOJpHAs W MOIApHad, HOHHAsf, MeTajuueckas). MexaHn3Mbl
o0pa3oBaHu KOBAJICHTHOW XAMHYECKOW  CBS3H (0OMeHHBIl ¥ JIOHOPHO-
akienTopHbiit). Bomoponnas CBA3b. BagenTHOCTh. DJEKTPOOTPUIATEIBHOCTD.
CreneHb okucieHnsi. VIOHDBI: KATHOHBI U aHHOHBL.



BemecTa MONEKYIAPHOTO M HEMOJEKYIIPHOrO  CTPOCHHA. 3axoH
OCTOSIHCTBA COCTABA BEL[ECTBA. THIBI KPHCTALTHYECKHX PELIETOK. 3aBHCUMOCTh
CBOHCTBA BEIIECTB OT THITA KPHCTAIIHYECKON PEIIETKH.

ITousatre O OUCICPCHBIX cuctemax. VIcTHHHBIE U KOJUIOUIHBIE pacTBOPHL.
MaccoBas molis BelliecTBa B pacTBOPE.

Knaccugukauus HeopraHHYeCKuX COeIMHEHNH. HowmeHknaTypa
HeOpraHMuecKux BemlecTB. l'eHeTHHecKas CBA3h HEOpPraHMUYeCcKUX BEIIECTB,
IPUHAIEKAIHX K PasIHIHBIM KaccaM.

Xumuueckas — peakuus. Kmaccudukanus — XHMHIECKHX peaknui B
HeOpraHWYecKoil M OPTaHHYeCKOH XMMHH. 3aKkoH COXpaHEHHS MacChl BelleCTs,
32KOH COXpaHEHHUs H PEBPAILEHIs SHEPTHH IIPH XHMHICCKIX peaKIHax.

CKOpOCTE Peakiuy, e€ 3aBUCUMOCTh OT PasIHIHbIX dakropos. ObpaTuMEIe
peakupy. XHMHIECKOe PpaBHOBECHE. DakTopbl, BIMAKONIME HA COCTOSHHE
xummeckoro pasrosecust. [Ipurim Jle Hlarense.

DnexTponuTiaeckas auccounanus. CHnbHbIE 1 cabpe anextponuTsl. Cpena
BOJHBIX PaCTBOPOB BEMIECTB: KHCIIAd, HelTpabHasd, [eNoYHas.

OKUCIIUTEFHO-BOCCTAHOBUTETBHBIE PEAKIIUIL.

JKCIEPUMEHTAIBHBIE METOJB! H3YHeHHs BEIMECTB M HX [IpeBpalleHuii:
nemoHcTpamus 126l «IlepuoudecKas cucTeMa XHMHIIECKIX snementos 1. M.
MenneneeBay, H3ydeHHe MOZIENEH KPHUCTATHISCKHX peméTok, HabmoneHHe U
OIICAHYE JEMOHCTPAITMOHHBIX 1 J1aD0paTOPHBIX ONBITOB (pazioxeHHe MePOKCHAA
BOZOPO/a B IPHCYTCTBHE KaTali3aTopa, omnpejieNieHe cpejibl pacTBOPOB BEILECTB
¢ IIOMOINIBIO YHHBEPCABHOTO ~WHIMKATOpa, peaKklun MOHHOrO OOMEHa),
TpoBeficHHE MPAKTHUECKOH pa6oTsl «BinsHue pa3IHYHbIX $axTOpOB Ha CKOPOCTH
XUMHYECKOH PEaKIMHI» .

PacuéTHBIE 3a1a4H.

PacuéTel MO YpaBHEHHAM  XMMHHCCKHX peakuuii, B TOM HHCIC
TepPMOXMMHUYECKHE PacHCThl, pacyéTsl ¢ WCIONB30BAHMEM MOHATHA «MaccoBast
JIOJIs BEIECTBaY .

Heoprannyeckas XUMHS

Hemertanmel. [lonokeHHe  HEMETalsoB B [eproiMdecKOl  CHCTEME
xumugeckux 3neMentos [ V1. MenneneeBa u 0COBEHHOCTH CTPOEHHS aTOMOB.
PuspdecKre CBOMCTBA HeMETa/UToB. AJIOTPOTIHS HEMETAILIOB (na mpumepe
KHCII0pOJia, Cepsl, hochopa 1 yriepoja).

NuMHUeCKHe CBOMCTBA BaKHEWIIMX HEMETAIOB (rajoreHOB, Cepbl, a30T4,
docopa,  yrmepora  H KpeMHHs) M MX  COSMMHCHWH (oKcHTIOB,
KHCIOPOACOAEPIKAIINX KHCIIOT, BOJOPOIHbBIX coeTMHEHHI).

IpuMeHeHNEe BAKHEHIINX HEMETAILIOB M HX COeUHEHNH.



Meramnsl. ITonosxeHne Metamios B [lepuoauueckoil cHcTeMe XHMHUECKHUX
anemeHTOB [I. M. Menpeneea. OCOGEHHOCTH CTPOEHHUS BIIEKTPOHHBIX 0BOI0YEK
aTroMoB MeTaynoB. Obmme dusuueckue cBolicTBa MeTanioB. CIIaBEl METaJLIOB.
DINeKTPOXUMHUHECKH PsIJl HAIIPSKEHUH METAIIOB.

XUMHYECKHE CBOMCTBA Ba)XKHEHIINX MeTaIOB (HATPHM, Kalui, KalbIHI,
MarHui, aTlOMUHHAN, IUHK, XPOM, JKelle30, MeJlb) U UX COeTMHEHMUI.

Obmme cnoco6rr momydyerHs MeTawtoB. [IpuMeHeHHe MeTamnoB B GBITY H
TEXHUKE.

DKcnepHMeHTalbHBIE METOABl M3Y4YeHHs BEIUECTB W WX IpPeBpalleHHii:
M3yveHHe KOJIEeKUMH «MeTalunsl M CcIiaBbl», 00pasloB HeMeTallloB, pelleHHe
SKCIIEPUMEHTAIBHBIX 33/a4, HaOJoJeHHWe M OINKCAHHE NEMOHCTPALMOHHBIX H
1a00paTOPHBIX OIBITOB (B3aUMOIEHCTBHIE TMAPOKCHIA AIOMUHHS C PACcTBOPAMH
KHCJIOT H LIeNIoYe, KaueCTBeHHbIE PEaKIui Ha KATHOHBI METAIIOB).

Pacuétusie zagaun.

Pacyérer maccel BellecTBa uiu 00BbEMa ra30B 10 H3BECTHOMY KOJHYECTBY
BelllecTBa, Macce WIM 00BEMY OZHOTO W3 YYaCTBYIOIIMX B PEAKI[MH BEIIECTB,
pacu&Thl MaccHl (00BEMA, KOIMUECTBA BEIIECTBA) MPOAYKTOB PEaKIIUK, €U OIHO
U3 BEIlleCTB MMeeT IPHMECH.

XHMHSA U 5KA3HD

Pons xumum B ofecriedeHUH 3KOJNOTHUECKOH, SHEPTeTHUECKOH W TMHINEBOM
0e30MacHOCTH, PA3BUTHH MeTHIHHEL [IOHATHE O HAYYHEIX METONAX MO3HAHUS
BEIIeCTB U XUMHUECKUX peakluil.

[IpencraBnenuss 06 O0OIMIKMX HAyYHBIX [IPUHIHUIAX IIPOMBIIIIEHHOIO
TIONYYCHHS BaKHEHILINX BEIIECTB.

YenoBeKk B MHPE BEIIECTB M MaTepHalOB: BaKHEWIIWE CTPOHTEITHHBIE
MaTepHanbl, KOHCTPYKLMOHHBIE MaTepHalbl, KpacKd, CTEKI0, KepaMHUKa,
MaTepUanbl I DJACKTPOHHKH, HaHOMaTepHalbl, OpraHUYeCKHe U MHHepaJlbHbIe
yIOOpeHHs.

XUMUST U 3I0pOBBE UeJOBeKa: IMpaBWyia HCTIOL30BAHUS JIeKAPCTBEHHBIX
IpenaparoB, IIpaBuia 0e30IIacCHOTO HCIIONB30BAaHUA IpernapaToB OBITOBONH XHMHU
B MIOBCEeIHEBHOH »KH3HU.

MesKnpeaAMeTHbBIE CBS3H.

Peanmuzanmss  MeXIpeOMeTHBIX  CBA3ed MpH  H3ydeHHW o0med u
HEOpraHn4eckod XUMHHU B 11 Kiiacce OCYIIECTBISIETCS Yepe3 HUCIIONB30BaHUE Kak
O0IMMX eCTeCTBEHHO-HAYYHBIX IIOHATHH, TaKk U TOHATHM, ABIAIOMIUXCS
CHCTEMHBIMHU JJIs1 OTIAENIBHEIX IPEAMETOB €CTECTBEHHO-HayIHOT O LIKKJIA.

Ob6ue ecTecTBEHHO-HAYYHBIE TOHATHSA: HAay4YHBIA (akT, TMIOTE3a, 3aKOH,
TEOpHs, aHAW3, CHHTE3, KiacCu(UKaIHsg, IePUOOUYHOCTh, HaOIIoIeHHE,
SKCIIEPUMEHT, MO/ IeJINPOBaHue, N3MEpeHHUe, SBICHHE.



dusnka: MaTepHs, YHepIrus, Macca, aToM, 3JIEKTPOH, NPOTOH, HEeUTpOH, UOH,
M30TOII, PaIHOAKTHBHOCTD, MOJIEKYIa, SHGpI‘ETI/I‘IeCKI/Iﬁ YPOBEHD, BeIleCTBO, TEJO,
00BEM, arperaTHOe COCTOSHUE BEIeCTBa, (PM3UIECKHe BeIMIHHBI M €IMHHIE HX
H3MEpeHHs, CKOPOCTb.

Buomorus: KJIeTKa, OpraHusM, JKOCHUCTEMA, Oouocthepa, Makpo- H
MHKPOJJIEMCHTEI, BHUTAMUHBI, oOMeH BelIeCTB B OpraHusMe.

[eorpadus: MUHepansl, FTOPHbIE MIOPOMBI, MOJE3HBIE UCKOMAEMBIC, TOILIHBO,
pecypcesbl.

TexHonorus: XxUMHUUYECKas HpOMBIIII.HEHHOCTI;, MeTalnyprus, IIPOMU3BOACTBO
CTPOHUTEJIbHBIX Marepualos, CGHBCKOXOBﬂf/‘ICTBeHHOE HpOH3B0)1CTBO, NUIeBas
IIPOMBIIINEHHOCTh,  (apMaleBTHYECKas — NPOMBIILICHHOCT,  NMPOH3BOACTBO
KOCMETHYEeCKHX IIPernaparoB, IIPOM3BOICTBO KOHCTPYKIHOHHBIX MATCpHAIIOB,
5J1eKTPOHHAS IPOMBIIIIEHHOCTh, HAHOTeXHOJIOTHH.



[JIAHUPYEMBIE PE3YJIbTATHI OCBOEHMSI ITPOIPAMMBI T10 XHMMHH
HA BA30OBOM YPOBHE CPEJJHEI'O OBILIEEI'O OPA3OBAH]

JUYHOCTHBIE PE3YJIbTATDI

®IOC COO ycraHapnuBaeT TpeOOBaHWA K pe3yIbTaTaM OCBOCHHA
00y4aoImMMHICcs  [IPOTPaMM  CPEHETO obmero obpaszoBaEHs (JIMYHOCTHBIM,
MeTanpeIMeTHBIM | IIpeaMEeTHBIM). Hay4HO-METOJHYECKOH OCHOBOM I
pa3paboTKH IUIAaHHPYEMBIX Pe3yJIbTaToB OCBOCHHUS MPOrpamMM cpenHero obuiero
o0pa3oBaHus SIBISIETCS CHCTEMHO-IEATEIBHOCTHBIN MOJXO.

B COOTBETCTBHM C CHCTEMHO-JESTEIbHOCTHBIM MOAXOAOM B CIPYKType
JIMYHOCTHBIX pESyHBTaTOB QCBOEHHA HpenMeTa «XuMusI» Ha ypOBHe C]BEI[HGFO
061mero 06pa30BaHKS BbIICTICHEI CIIE/y OMIHE COCTABTIAIOLIMIE:

0CO3HAHHE OOYHAIOMIMMUCA POCCHHCKOH TPaXIaHCKOW HACHTHHHOCTH —
FOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOATEIBHOCTH 1 CAMOOTIPESICHHIO;

HaJIM4YMe MOTHUBAIWH K 06}"-IeHI/I}O;

11eJleHanpaBlIeHHOe Pa3BUTHE BHYTPEHHHX yOexKIeHHH THYHOCTH Ha OCHOBE
KITIOUEBBIX IIEHHOCTEH i HCTOPUUYECKIX TPAIHIIAH fa3oBoM HayKH XHMHHU;

[OTOBHOCTh M CIIOCOOHOCTH 00YHaroIUXCs PYKOBOACTBOBATRCHA B cBoei
IEATEJIIBHOCTH LEHHOCTHO-CMBICIIOBEIMH yCTaHOBKaMH, HpHCyLLIHMH HGHOCTHOﬁ
CHUCTEME XUMHYECKOT'O 06pa3013aHpm;

HaJIN49HE HpaBOCO3HaHHH 3KOHOFH‘-ICCKOﬁ KyJIbTYpPbl n CHOCO6HOCTH CTaBUTh
IIeJIM M CTPOUTH KU3HEHHBIE IIIaHBL.

JTM4HOCTHBIC Pe3ybTaThl OCBOGHHA INpeAMeTa «XHUMIT» AOCTHraloTCH B
equHCTBe YUeGHOH W BOCHHUTATE/IBHON JEATENBHOCTH B COOTBETCTBUH C
ryMaHHCTHUIECKVMIE, COLMOKYIETYPHBIMY, IYXOBHO-HPABCTBEHHBIMU IEHHOCTAMH
M HIeaNaMH DOCCHICKOrO TPaKIAHCKOro OOIMIECTBa, MPUHATHIMA B 00miecTBe
HOpMaMM M  T[paBuiaMd  TOBEICHHT, CrocoOCTBYIONMMMHE  TIpOIIeccaM
CaMOTIO3HaHMA, caMOpa3sBHUTHA u HpaBCTBEHHOI‘O CTAHORIIEHWSI JIMYHOCTH
00y4aIOHUXCA.

JIMYHOCTHBIE PE3YNBTATHl OCBOGHMA —IMpeIMeTd «XuMHSD»  OTPAKAIOT
c(hopMHPOBAHHOCTD  OIIBITA MO3HABATEIBHON X TMPAaKTHYECKOH JEATCIBHOCTH
0ByHaroIHIXCs [0 peali3alliy IPUHATHIX B obImecTBe IEHHOCTEH, B TOM YUCIE B
YacTH:

1) rpaKIaHCKOTO BOCIHTAHMSL!

0co3HAHHMS 00YJAIOMIMHUCS CBOMX KOHCTUTYIMOHHBIX HPaB M 00s3aHHOCTEN,
YBaXKCHHA K 3aKOHY U HpaBOHO]DHJIKy;

Tpe/CTaBlIeHHss O COLMANbHBIX HOpMax M IpaBWIaX MEXKIHYHOCTHBIX
OTHOLIEHHH B KOJUICKTHUBE;



FOTOBHOCTH K COBMeCTHOH TBOp‘—ICCKOfI esaTeJIbHOCTH MNpH CO3JaHHH
y‘IEGHBIX IIPOCKTOB, peLICHUH y‘l€6HbIX W IMO3HaBaTEeJbHBEIX 3a7a4, BBIMOJIHEHHH
XUMHUECKIX 3KCIIEPUMEHTOB,;

CIIOCOOHOCTY IIOHMMAarTh W TMPUHMMAaTb MOTHBBI, HAMEpPEHHA, JIOTMKY H
ApTyMEHTBI APYTHX MIpH aHaJIH3€ pa3IM4HbIX BHUOB yqe6Hoﬁ HesaTeJIbHOCTH,

2) NaTPpHOTHYECKOr0 BOCIHTAHHS:

[IEHHOCTHOI'O OTHOIIEHHA K HCTOpHYECKOMY H HAy9YHOMY HacCJICIUIO
OTedeCTBEHHOH XUMUH,

YBaKEHUA K IpoLecCy TBOpUECTBA B o0yracTi TEOpUU M MPAKTHYECKOTO
HpHMeHeHI/IH XHMHUHU, OCO3HAHMHs TOTO, 4TO OOCTIDKEHHsT HayKH €CTh pe3ynbTaT
JJIUTEIbHBIX H216JHO,E[6HKI‘7L KpOHOTJ’II/IBbIX JKCIIEPHMEHTAJIBHBIX IIOHMCKOB,
TIOCTOSHHOIO TPy/a yUEHBIX M MPAKTHKOB;

MHTEpeca ¥ MO3HABATENBHBIX MOTHBOB B MONYYEHMH M [IOCISIYIOUIEM
aHaJIu3€ HH(bOpMaLII/IH 0 IIEPEIOBLIX IOCTHXXEHHAX COBpeMEHHOﬁ OTEeYeCTBeHHOH!
XUMUW,

3) nyXOBHO-HPaBCTBEHHOI0 BOCITUTAHNS:

HPABCTBEHHOTO CO3HAHMSI, STHUECKOTO MOBEIEHUS;

CITIOCOGHOCTH OLIEHUBAThL CHTYAIlUH, CBA3aHHEIE C XUMUIECKUMH SBICHUAMH,
H OpUHUMATh OCO3HAHHBLIE PEUICHHA, OpPHEHTHPYCH HA MOpaJIBHO-HpaBCTBeHHLIe
HOPMBI 1 LIEHHOCTH,

TOTOBHOCTH OIICHHBATH CBO€ IoBelleHHe W IOCTYIIKH CBOHX TOBapI/ILLIef;I C
TO3UIHA T HPABCTBEHHBIX U IIpaBOBBIX HOPM U OCO3HaHHe HOCHGL{CTBHﬁ ITUX
MOCTYIIKOB;

4) hhopmupoBaHHS KYJIbTYPbI 310POBbS:

OHMMaHWS LeHHOCTell 370poBoro u Ge3omacHoro obpasza IKM3HH,
HeoOXOIMMOCTH OTBETCTBEHHOTO OTHOIMICHAS K COOCTBEHHOMY bu3nyeckoMy H
MCUXUYIECKOMY 3I0POBbIO;

coOJroieHusl IIpaBUil OesomacHoro oOpaunleHus ¢ BeIIeCTBAMH B OBITY,
HOBC@ILH@BHOﬁ JKU3HU U B prﬂOBOﬁ HNECATEJIIBHOCTH,

MOHUMAHWUS LEHHOCTH IIpaBHJI UHAABAIYaIbHOTO H KOQJIJIEKTUBHOT'O
6e30MacHOro MOBEICHHS B CHTYalUAX, YTPOKAOIIMX 3/[0POBBIO 1 JKH3HH TMIOAEH;

OCO3HAHHUS IOCJEICTBHI M HENPUATHA BpeIHBIX IMPHBBIYCK (ynoTpebuenust
QJIKOTOJIs1, HAPKOTHKOB, KyPEHUs);

5) TpyAOBOr0 BOCIIHTAHHA:

KOMMYHHKATHBHOM  KOMIIETEHTHOCTH B yueOHO-HCcCIe0BaATeIbCKOM
NEeATENBHOCTH, OOIIECTBEHHO  TIOJIE3HOH, TBOpYECKOH M JIPYrMX BHIAX
NesATEeJIbHOCTH,

YCTaHOBKH HA AaKTHBHOC Y4YacTHC B peuIeHnH HpaKTIIlIeCKHX 3agad
CoLMAJIBHOI HATlpaBIeHHOCTH (B paMKaX CBOErO Kiacca, IIIKOJIBI);



HHTepeca K MpakTHIeCKOMY H3YyUeHH0 NpodeccHi pa3IHIHOTo poja, B TOM
YHCJIC Ha OCHOBE MPUMCEHCHHUA NMPEAMETHBIX 3HaHHH I10 XHUMHH,

YBRXKEHWSI K TPYAY, JIOAAM TpyZa U pe3yIbTaTaM TPy I0BOi NeATeNbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbIOODY HHIMBHIYalbHOH TpaeKTOpUH
oOpazoBanus, Oynylleil IpodeccHH U pealu3allud COOCTBEHHBIX JKH3HEHHBIX
IUIAHOB C y4YE€TOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XUMHHU, HHTEPECOB U
noTpebHOCTEH 06IIecTBa;

6) ’3KO0IOTHYECKOT0 BOCIIHTAHHUS

OKOJOTHYECKH L[EJIECOOGPBBHOFO OTHOWICHHUA K MHNPpHPOLE, KaK HCTOYHHKY
CYILLECTBOBAHUS JKU3HU Ha 3eMJIe;

TIOHUMAHUs TI7100aJbHOT0 XapakTepa SKOJNOTMYECKMX NpOoOIeM, BIHAHHS
3KOHOMHHYECKHX TIPOLECCOB Ha COCTOSHKE IPHPOIHOM M COLIMAIBHOM CPeJIb;

OCO3HAHWS HEOOXONHMOCTH HCIIONB30BaHMA JOCTHKEHHH XHMHHM Ui
pelIeHHs BOIPOCOB PAllAOHATIBHOIO IPUPOIOIIONIB30BAHNS,

AaKTHBHOTO HETIPUATHS IeWCTBHH, TPHHOCSIIUX Bpel OKpYXKaroleH
NPUPOHON Cpefie, YMEHHs MPOTrHO3MpoBaTh HEOIAarOMpHSTHBIE 3KONOTHYECKHE
HOCIeICTBHS MPEATPUHAMAaeMbIX JeHCTBUH U MPeIOTBPAIIATE HX;

HaJIMYHsl PA3BUTOTO IKOJOTHYIECKOrO MBIIUICHHS, YKOJTOTHYECKOH KyIBbTYPEI,
OTIBITa e TeTbHOCTH 9KOTOTHYECKOH HanpaBlIeHHOCTH, YMEeHUS
PYKOBOICTBOBATECS MMH B IO3HABATENbHON, KOMMYHHKATHBHOH M COIHANBHOMH
OpakTHKe, CIOCOOHOCTH ¥ yMEHHS AaKTHBHO IIPOTHBOCTOATH HIEOJOTHH
xeModoouu;

7) HEHHOCTH HAYYHOIr'0 MO3HAHHS:

c(h)OPMHUPOBAHHOCTH MHPOBO33PEHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO PasBUTHSI HAYKH U 00IIECTBEHHOM MPAKTHKH;

MOHMMaHMA CrHeUuUKH XMMHH KaKk HayKd, Oco3HaHus ef pomd B
(OpPMHPOBaHHK PAILIMOHATLHOTO HAYYHONO MBINUIEHHS, CO3JaHUM IEJOCTHOIO
IpeacTaBIeHUs 00 OKpY KalolleM MHpE Kak O ¢HHCTBE IPUPONBI U T€J0BEKA, B
NO3HAHWH TPHPOIHBIX 3aKOHOMEPHOCTEH M pellleHud MpoGieM COXpaHeHHs
IIPHPOJHOTO PaBHOBECHS,

yOexKIEHHOCTH B 0CO0O0M 3HAYMMOCTM XMMHH JUI  COBPEMCHHOM
NHUBHIH3ALMKA: B €& IyMaHHCTHYECKOH HampapleHHOCTH M BaXXHOH pold B
CO3/aHUH HOBOH 0a3bl MaTePUATBHON KyJIBTYpPBI, PeIIeHHH INIOOanbHEIX ITpodieM
YCTOMYHBOTO Pa3BUTHS YeOBEUECTBA — CHIPHEBOH, SHEPreTHUeCKOU, MHIIEBOH
9KOJIOTMUECKOl (e30MacHOCTH, B Pa3BUTUM MeIHLHMHEL, OOecreYeHun yCIOBHH
YCNEMHOro TPyda M OKOJOTHYECKH KOMGOPTHOH JKM3HH KaXKIOTO HICHA
0011ecTBa;

€CTEeCTBEHHO-HAay4HOi TIPaMOTHOCTH: IIOHMMAHHs CYIIHOCTH METOIOB
TO3HAHHUS, MUCIIONB3YEMBIX B €CTECTBEHHBIX HaykKax, CIOCOOHOCTH HCIIOJIB30BATH



MoJTydaeMble 3HAHHS U1 aHAIU3a U OOBSICHEHHUs ABICHHII OKPYXKAIOIIETo MUpa U
TMPOMCXOMIANINX B HEM H3MEHEHHIH, yMEeHUs AenaTh 0G0CHOBAHHbIE 3AKIIIOUCHIA Ha
OCHOBE HAydYHBHIX (aKTOB M HMEIONIMXCA [aHHBIX C LENbI0  TONyHCHHS
JIOCTOBEPHBIX BBIBOZIOB;

CIIOCOGHOCTH CaMOCTOATENILHO MCIONb30BAaTh XHMHYECKUE 3HAHMA U
pereHus IpobeM B pealbHBIX )KU3HEHHBIX CUTYalHsX;

MHTepeca K MO3HAHUIO U HCCIIeI0BATENBCKOH JIeATeTbHOCTH;

FOTOBHOCTH M  CIOCOOHOCTH K  HeNpephlBHOMY  00pa3soBaHuio |
caM00Bpa30BaHKI0, K AKTHBHOMY IIOTYYEHMIO HOBBIX 3HAHMH IO XHMHH B
COOTBETCTBHH C XM3HEHHBIMH NOTPEOHOCTIMH;

mHTepeca K 0COOGEHHOCTSM TpyJa B PA3IHYHBIX chepax npodeccHOHaNBHOM
JeSITeIBHOCTH.

METANIPEAMETHBIE PE3YJIBTATHI

MerTanpeaMeTHbIe Pe3yIbTaThl OCBOCHHMS yueOHOro mpeimera «XHUMUL) Ha
YPOBHE CpefiHero obiiero oopasoBaHus BKIIOYAIOT:

3HauMMble  JUI  (DOPMHPOBAaHHS  MHPOBO33pEHHS  OOyHarOIIUXCs
MEKJUCIUIITMHAPHBIE (MEXKIPEIMETHbIE) OOIIeHaYYHEIe IOHATHS, OTPAKAIOMINC
IeNOCTHOCTS HAYJHOM KapTHHBI MHpa M CHEHHQHKY METONO0B IIO3HAHUA,
MCIIONB3YeMBIX B €CTECTBEHHBIX HAyKaxX (MaTepHs, BEIECTBO, SHEPTHs, SBICHAC,
mpolece, CUcTeMa, HaydHBIA (aKT, IPHHIHIL, THII0TE3a, 3AKOHOMEPHOCTD, 3aKOH,
TeopHs, HCClleloBaHNe, HabMOIeHIe, U3MepeHHe, SKCTIePUMEHT I IpyTHe);

yHHUBepcanbHble yueOHble IeHCTBHs (O3HABATENBHBIE, KOMMYHUKATHBHEIC,

PETy/LITHBHEIE), obecre4ynBalOIIUe popMupoBaHUe (GYHKIIMOHATBHOR
PAMOTHOCTH 1 COLMATIBHON KOMIETEHIMH 00y qaroIiXcs;
CIIOCOOHOCTH 00y4aroImuxcs HCII0JIb30BaTh OCBOCHHBIE

Me>KIUCIIMIUIMHAPHBIE, MAPOBO33PEHYECKHE 3HAHUA H YHHBEPCAILHBIC ydeGHbIe
AelicTBHS B TIO3HABATEILHON U COLMANLHON MPAKTHKE.

MeTampeMeTHbIC Pe3y/IbTaThl OTPAKalOT OBJIANCHHE YHHBEPCATBHBIMH
yueGHBIME  TO3HABATENBHBIMH, ~ KOMMYHHKATUBHBIMH M PeryassTHBHBIMH
JIEeHCTBUSAMU.

Osnagenue YHHBepcaJbHbIMU yueOHBIMH No3HABaTeAbHbIMH
HelicTBUSIMM:

1) 6a30BbIe TOTHYeCcKHE NeHCTBHS:

CaMOCTOATENBHO  (OPMYJIHPOBATE M AKTyalW3HpOBaTh mpobiemy,
BCECTOpOHHE €€ paccMaTpUBaTh;

OIpeNleNIATH LeNH JeATeNBHOCTH, 3ajaBas MapaMeTpel H KpPUTEPHH UX
JIOCTEKeHHS, COOTHOCHTE Pe3y IBTaThl NeSTeNbHOCTH! C MOCTABICHHBIMU ICTIAMU,

HCTIONE30BaTh NIPH OCBOCHHY 3HAHMH MPHEME! JIOTMYECKOTO MBIUIUICHHA —
BBIZENSTh XapakTepHsle NPU3HAKH MOHSATHA W yCTaHABIMBATH MX B3AMMOCBASD,



HCTIONB30BaTh COOTBETCTBYIOLINE MOHATHS Ul 00BSICHEHHS OT/JENBHEIX (GaKTOB U
ABJIEHUIT;

BBIOMPATh OCHOBAHUS M KPUTEPUH [ KiaccHDHKALAM BEelIECTB WU
XAMAYECKUX PEaKLINi;

yCTaHaBIUBaTh MPUIHHHO-CIEACTBEHHBIE CBA3H MEXKIY H3ydaeMbIMH
SIBIIEHASAMU,

CTPOUTE JIOTHYECKUe pacCyKaeHHuA (HHZ[yKTHBHbIe, JACOYKTUBHEBIC, TIO
QHATIOTHH), BBISBIATh 3aKOHOMEPHOCTH ¥ TIPOTHBOPEUMS B PACCMATPHBAEMBIX
SIBTIEHUAX, POPMYITUPOBATH BEIBOIBI U 3aKIFOUEHHUS;

MIPUMEHATH B MPOLECCe MMO3HAHMS, UCIIOIb3YEMbIE B XUMHH CHMBOJIHYECKHE
(3HAaKOBEIE) MOJZIE/TH, [Ipeo0pa30BhIBaTh MOIETbHbIE MPEICTABIEHHUS — XUMUUECKHI
3HAK (CHMBOJ) OJIEMEHT4, XHMHYeCKas (POpMysa, YypaBHEHHE XHMHYECKON
peaKkiMy — MpU pelleHWd y4eOHBIX MO3HaBaTEIbHBIX H NPaKTHUYECKHX 3a/ad,
NPHUMEHATh HA3BaHHBIE MOJIEJIbHBIC MpeacTaBIIeHUA NJIs BBEIABICHHA XapaKTepPHBIX
[PU3HAKOB H3YyYASMBbIX BEIIECTB U XUMHYECKUX PEaKIIUi.

2) 6a30BBIe HeclledoBaTe/IbCKHe TefcTBHA:

BJIafeTh OCHOBAMM METOIOB HAYYHOTO TO3HAHWS BEIIECTB M XHMHYECKHX
peaxuii;

(hopMyTHPOBATE LN U 3aa4i UCCIIeI0BaHHUS, HCIIOIB30BATh TOCTABIEHHbIE
H CaMOCTOSATENBHO C(OPMYNIHPOBAHHbIE BOIPOCEI B KadeCcTBE HHCTPYMEHTA
MO3HAHUA U OCHOBBI JUI1 (DOPMHUPOBAHUS THIOTE3BI [0 NPOBEpPKE MPABUNLHOCTH
BBICKa3bIBAEMBIX CYKIACHHIM;

BJIAaIETE HABLIKAMU CAMOCTOATENIBHOTO IIJIAHUPOBAHHUA M INPOBEICHHA
VUEHMYEeCKUX JKCIIepPUMEHTOB, COBEPILIEHCTBOBATE YMEHUS HAOMIOIATh 32 XOJIOM
npolecca, CaMOCTOSTENBEHO IPOTHO3UPOBATE €ro pe3yNbTar, (GopMyJIHpPOBATEH
0606LLI€HHH H BBIBOJABI OTHOCHTEJIBHO JOCTOBEPHOCTH PEIYJIILTATOB UCCIIENOBAHASA,
COCTaBJIATh 0OOCHOBAHHBIN OTUET 0 MpoielaHHOH paboTe;

npuobperaTs OMNBIT YYEHWYECKOW HCCIEIOBATEeNbCKOM W IIPOEKTHOM
NesSTeNBHOCTH, TIPOSBIATE CIHOCOOHOCTh W TOTOBHOCTE K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB pEILIEHUA TPaKTHYeCKHX 3a7ad, NPUMEHEHHIO DPa3IHIHbBIX
METO0B IIO3HAHHUSL.

3) paGoTa ¢ uHopmManHei:

OPHEeHTHUPOBATLECA B pPa3UYHBIX HCTOYHHKAX HHq)OpMaI_IHH (Haquo—
MOTYJISpHAs JIUTEPATYpa XHUMHUYIECKOTO CONEpYKaHHdA, CIpaBOYHBIE TOCOOMS,
pecypeel MHTepHETA), aHATU3UPOBaTh HHGOPMAIIMIO Pa3IMYHBIX BHIOB U (GOpM
IpeCTaBIeHUs, KPUTHUECKU OlIEHUBATH eé JIOCTOBEPHOCTE "
HEeTIPOTHBOPEIHBOCTD;



(bopMynHpoBaTh 3anpockl U MPUMEHATH Pa3iUYHble METOABI MPH MOUCKE H
orbope HMH(pOpPMAaLUH, HEOOXOAMMOI IS BBINONHEHHS yueGHBIX 3a7ad
OIIpeIeIEHHOTO THIIa;

npruobpeTaTh OMBIT HCIHOB30BaHUS HH(GOPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI U Pa3IHYHBIX NOUCKOBBIX CHCTEM;

CaMOCTOATENFHO  BBIOHPATh  ONTHMANbHYI0O  (GOpMYy  IIpeACTaBleHHS
nHpOpMaunH (CXeMbl, TPa(UKH, JHarpaMMsbl, TAOIHIB], PUCYHKH U Ipyrue);

HCIIONB30BaTh HAy4YHbBIM f3BIK B KayecTBe CpefcTBa Npu padoTe ¢
XUMHYECKON WHGbOpMallneii: MPUMEHATh MeKIpeaMeTHble (du3nuueckue u
MaTeMaTHYeCKHe ) 3HAKH ¥ CHMBOJIEL, hOpMYJIIBl, a00peBHaTyphl, HOMEHKIIATYPY;

HCIIONB30BaTh W MNpeoOpa3oBBIBATE 3HAKOBO-CHMBOJMYECKHE CpelCcTBa
HArJISJHOCTH.

OBaajseHne YHHBEPCAJILHBIME KOMMYHHKATHBHBIMH JIeHCTBHAMM:

3a4aBaTh BOIIPOCHI MO CYHIIECTBY 06CY)K,E[EICMOI‘71 TEMEBI B XO0O€ OUaliora W/Und
JIUCKYCCHH, BBICKa3blBaTh HA€H, (OPMyIHpOBaTh CBOH  MPEIIOKEHUA
OTHOCHTENIbHO BBIMOIHEHHs] IIPEAIOKEHHON 3a1a4H,

BBICTYNATh C MNPE3eHTALHel Pe3yNIbTaToB IMO3HABATEJBHON JIEeATENbHOCTH,
TIOJTyYEeHHBIX CAMOCTOATENIBHO H/IH COBMECTHO CO CBEPCTHUKAMHU TIPU BBITIOTHEHHH
XHMHYECKOTO SKCIEPUMEHTA, TTPAKTUYECKOH PabOTHI 110 UCCNEJOBAHUIO CBOKCTB
H3y4YaeMbIX BELIECTB, Peal3aluy y4eOHOro mpoekTa u (popMyIMpoBaTh BHIBOII
o pe3ylbTaTaM MpPOBeIEHHBIX HCCNeJOBaHHN IyTEM COIIACOBAHHUs IO3MLKH B
XoJe 0bCyKIeHHs U o0OMeHa MHEHUSIMIH.

OgBaajieHHe YHHBEPCAIBHBIMH PEeryIATHBHBIMH NeHCTBHAIMMU:

CAMOCTOSITEIRHO [UIAHWPOBATH M OCYIIECTBIATH CBOK II03HABATETBHYIO
JeATeNbHOCTh, Ompemenss e€ Iend W 3ala4dd, KOHTPOIHPOBAaTh M IO Mepe
HeoOXOIUMOCTH KOPPEKTHPOBAaTh IIpe/UTaraeMbldl alropuT™M [OEeHCTBHH MpH
BBITIOJHEHUH y4eOHBIX H HCCIENOBATENBbCKHX 3aj]ad, BeIOMparh HauGolsee
>Q(GEKTHBHBIH CIIOCOO0 MX PpelIeHHA ¢ Y4E€TOM IIONyHYeHMsi HOBBIX 3HaHMH O
BEINECTBAX W XUMUHYECKIX PEaKIIHAX;

OCYIIECTBILATE CAMOKOHTPOJIb CBOEH IeSTeTRHOCTH HA OCHOBE CAMOaHalM3a
M CaMOOLIEHKH.

NPEAMETHBIE PE3YJbTATDI
10 KJIACC

[IpenMeTHEle pe3yibTaThl OCBOeHHA Kypca «OpraHudeckas —XUMHD)

OTpaXaroT:
c(OPMHPOBAHHOCTh ~ HPEACTABICHHA O XMMHYECKOH  COCTABIIAIOLICH
eCTeCTBEHHO-HAYYHOH KapTHHBI MHpa, POIM XHMHMH B TO3HaHHM SBIIEHUH



OpUPONBI, B  (OPMHUPOBAHUM  MBIUUIEHUS © KYyJIbTYpBEI ~ JTUYHOCTH, €&
(YHKLUHOHANBHOI PAMOTHOCTH, HeOGXOAMMO /ISl PeIleH s IPAKTHIECKHX 32724
M 3KOIOTHYECKA 0OOCHOBAHHOrO OTHOLIEHHS K CBOEMY 3I0pOBBIO H IIPUPOJTHOM
cperne;

BlaJleHHe  CHCTeMOW  XWMWYeCKHMX  3HaHHil, KOTOpas  BKIIOYAeT:
OCHOBOTIONTATAlONIHE [IOHATHS (XMUMHYECKHH 5IeMeHT, arToM, 3JIeKTPOHHAS
060]’10‘11{3 aToMa, MOJICKYJia, BaJICHTHOCTD, SJICKTPOOTPHULIATCJIBHOCTD, XMMUYECKasd
CBsI3b, CTPYKTypHas (opmyna (pasBEpHYTas M COKpALIEHHAs), MOIb, MONSpPHAS
Macca, MOISIPHBIA OOBEM, yrIepomHEIl CKeneT, (YHKIMOHANbHAS TPYMIIa,
palHKai, U30MEpHs, H30MEPbI, TOMOJIOTHYECKUH PsIJl, FOMOJOTH, YIJIEBOZOPOIBI,
KHCTIOPOJA M a30TCOACpKAIINE COEIUHEHHs, MOHOMEp, MOIUMEp, CTPYKTYPHOE
3B€HO, BBICOKOMOJIEKYJIPHEIE COEMHEeHHS); TEOPHH U 3aKOHBI (TEOPHs CTPOEHUS
opranu4eckux BemecTs A. M. byTnepoBa, 3aKOH COXpaHeHHs MACCH BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOIMYECKHH H3bIK XHMWH; MHpPOBO33pEHYECKHE 3HAHMS,
JieXKalllie€é B OCHOBE IIOHHUMaHHA IPHYAHHOCTH M CHCTEMHOCTH XHMHYECKUX
ABIEHUH, ()AKTONOrMYECKHe CBENEHHS O CBOMCTBaX, COCTaBe, IOTYyYEHHH H
0e30MacHOM HCTNIONB30BAHUM BAXKHEHIIMX OpPTaHHYECKUX BELIECTB B OBITY M
MPaKTHYECKOH NeaTeTbHOCTH YeJI0BEeKa;

cOpMHPOBAHHOCTh YMEHHUH BBISABISTH XapaKTepHble MPU3HAKH IIOHATHH,
YCTaHABIUBATh UX B3aHMOCBS3b, MCIOJIB30BATh COOTBETCTBYIOIIHE TMOHATHS MIPH
OIMMCAHWUU COCTaBa, CTPOEHUS U NIPeBpAIleHN# OPTaHUIEeCKHX COeIMHEeHNIA;

chOPMHUPOBAHHOCTh YMEHHH HCIIONB30BaTh XUMHYECKYIO CHMBOJHKY I
COCTABIECHUSA MOJEKY/IIPHBIX H CTPYKTYPHBIX (pa3BEépHYTOH, COKpam€HHOM)
(GopMyn OpraHHYeCKHX BCLIECTB W YypPaBHEHHI XHMHYECKMX peaKIlHi,
U3TOTABIMBATE MOJENH MOJIeKyJl OpraHHYeCKHX BEUIeCTB IS HIUTFOCTPAIMH HX
XHMHHYECKOTO U IPOCTPAHCTBEHHOT'O CTPOEHHS;

cOpMHpPOBAHHOCTs YMEHHH YCTaHaBIWBATh IPHHAIICKHOCTh H3YYSHHBIX
OpPraHH4YecKHX BEIIECTB [0 KX COCTaBy H CTPOCHHIO K ONpPEAEIEHHOMY
Kaccy/Tpynme coeIuHeHWH (YITIeBOAOPOMABI, KUCIOPON U a30TCOAEpIKalllie
COEJIMHEHHS, BBICOKOMOIIEKYNISpPHBIE COeJHHEHMS), NaBaTh WM HA3BaHUA TI0
cuctemaruueckoit HomeHnkmatype (IUPAC), a Taxxe HNpHBOIUTH TpHBHANbHEBIE
Ha3BaHMs OTAENbHBIX OpPTaHWYECKHUX BelecTB (ITHIIEH, TPOIHIEH, alleTHJIEH,
3THJIEHIJTUKONb, [JHIEPHAH, (eHON, HOopMabIerul, aleTalbIerull, MypaBbHHASL
KHCJIOTa, YKCYCHasl KHCJIoTa, OJIEMHOBAsl KHCJIOTa, CTeapuHOBas KUCJI0Ta, IJII0OKO034,
bpyKTO3a, KpaxmaJl, IeJUTFI03a, TITHITHH);

cpOpMHUPOBAHHOCTD YMEHHsA OIpENeATh BHUABI XHMHYECKOH CBA3M B
OpraHMYecKHX COe/IMHeHUsX (OMHAPHBIE U KPaTHBIE);



c(OPMUPOBAHHOCTh YMEHHs MPHMEHSTh [OJOKEHHS TEOPHH CTPOEHHS
opranu4eckux semrects A. M. BytiepoBa 11 00BSICHEHUS 3aBUCHMOCTH CBOMCTB
BEILECTB OT UX COCTABA U CTPOEHHUS; 3aKOH COXPAHEHHS MACChI BEIIIECTB;

chOPMHpPOBAHHOCTS ~ yMeHW#l  XapaKIepH30BATh  COCTAB, CTPOEHHE,
(u3MYECKME M XMMHYECKHe CBOHCTBA THIHYHBIX MpeJCTABHTeNell pasiuuHbIX
KJIaCCOB OPraHMYeCKHX BEMIECTB (MeTaH, 3TaH, 3THJIEH, [IPONUIIEH, aleTHieH,
Oyramwen-1,3, metnnbyranuen-1,3, GeHson, MeTaHON, 3TAHON, ITHICHITIHKOIb,
IIMIEPHH, (EHO, aleTalblerua, MypaBbHHAs W YKCYCHAas KHCIOTHI, IVIFOKO3a,
Kpaxmall, LHeJUIi0/103a, aMUHOYKCYCHas KHCII0Ta), HILTIOCTPHPOBATh TEHETHIECKY IO
CBSI3b MEKJAY HHMHU yPaBHEHHSIMH COOTBETCTBYIOLIMX XHMHYECKHX peaKkiuil ¢
HCIIO/IB30BaHUEM CTPYKTYPHBIX GOPMYIT;

chOpMHPOBAHHOCTh YMEHHUSI XapaKTePH30BaTh HCTOUHUKH YIJIEBOJIOPOIHOTO
ChIpbs  (He(QTh, IIPUPOAHBIA TIa3, Yroib), CHOCOOBI HX TMepepaboTKH |
IMMPaKTHYCCKOEC IIPUMEHEHHUE IMTPOLYKTOB Hepepa60TKH;

cOpPMHPOBAHHOCTE YMEHHWH IIPOBOIMTH BLIYHCICHHS II0 XHMHYECKHM
ypaBHeHHAM (Macchl, 00BEMa, KONHYECTBA MCXOMHOTO BEILIECTBA MM NMPOIYKTA
peaKkuMH II0 M3BECTHBIM Macce, 00BEMY, KONHYECTBY OIHOTO M3 HCXOIHBIX
BEIeCTB MU IIPOIYKTOB PeaKIHH);

COPMHPOBAHHOCTE YMEHHH BIameTs CHCTEMOH 3HAHMHA 00 OCHOBHBIX
METOJaX HAy4YHOIO TIO3HAHUA, HCIIOIB3YyEeMEIX B XUMHH IIPH U3YYEHHH BEIeCTB H
XMMHYECKHUX sABJICHUH (HabuoneHne, U3MepeHre, SKCIepUMEHT, MO/IETMPOBaHHUE ),
UCIIOJIB30BATE CHUCTEMHBIE XWMWHUECKHE 3HaHWA Ui NpUHSITHS pELHeHHfI B
KOHKPETHBIX JKM3HEHHBIX CUTYyallUfAX, CBS3aHHBIX C BeIIeCTBAMH H HX
TIPAMEHEHHEM;

c(OpMHUPOBAHHOCTL YMEHHUH cO0MI00aTh IpaBUia MOME30BAHUS XUMHIECKOH
Tocyfol W N1abopaTOpHBIM O00OPYIOBaHHEM, a TAaKKe IpaBUlIa OOpalleHHs C
BeIleCTBAaMH B COOTBETCTBHMH C HHCTPYKIMSMH IO BEITONHEHHIO Ja0OPATOPHBIX
XHUMHYECKUX OMBITOB;

c(OpMHUPOBAHHOCTL YMEHHH IUIaHWPOBAaTh M BBIIONHATL XHMHYECKHH
SKCIIepUMeHT (IpeBpalleHNs OPraHUIeCKUX BeINeCTB [IPK HarpeBaHuH, II0JIyYeHue
JTUNeHa X U3yYeHHEe ero CBOHCTB, KayecTBEHHble peaKUUM OpraHUYecKUX
BEIleCTB, OeHaTypalus OelKoB IIpH HarpeBaHWM, LIBETHBIE peakIMy OelKoB) B
COOTBETCTBHH C HpaBHHaMI/I TEXHHKH 0e30MacHOCTH nopu 06paH_IeHI/IH C
BellecTBaMU M J1a00paTOpHEIM O0OpYIDOBaHHEM, IIPeICTaBIATH Ppe3yJbTaThl
XMMHYECKOro JKCIepUMeHTa B (OpMe 3aluCH ypaBHEHHH COOTBETCTBYIOIIHX
peaxuuii ¥ GOpMyIHpPOBATH BBIBOIBI HA OCHOBE 3TUX PE3YJIBTATOB;

c(hOpMHUPOBAHHOCTh YMEHHM KPUTHUYECKH aHAIM3MpOBaTh XUMHYECKYHO
HHQOPMAIIMIO, TIOyYaeMyld W3 pa3HBIX HCTOYHHKOB (CpencTBa MacCOBOH
uH(popManuu, MHTepHET U APYrHX);



COPMHUPOBAaHHOCTh ~ YMEHWH  coOuofmaTs  IpaBHla  3KOIOIMYECKH
I1eIeCO00pa3HOTO TOBEJIeHHs] B OBITY U TPYZOBOH JEATENBHOCTH B IEIAX
COXpaHeHHsI CBOETO 3J0POBbS M OKPYXKalOLIEH IPUPOIHOH CPEZbl, 0CO3HABATH
ONACHOCTh BO3JSHCTBHA HAa JKVWBLIE OPraHW3Mbl ONPENENEHHBIX OPraHUYECKHX
BelllecTB, [IOHHMas cMbIch Tokaszatens ITJIK, moscHAT, Ha MpHMepax CIIOCOOBI
YMEHBIIEHUsS W MpPeNOTBpallleHUs UX BPeJHOTO BO3AEHCTBHS Ha OpraHU3M
4eJI0BEKA;

UL 0OY4aroIUXCs C OTPaHMYEHHBIMH BO3MOYKHOCTAMH 3/I0POBBS: YMCHHE
NIPUMEHSTh 3HAHHA 00 OCHOBHEIX IOCTYIHBIX METOJaX TO3HAHHUS BEIIeCTB U
XUMHYECKHX ABICHUH;

U clenbiXx H  cnaboBHAAMIMX 00ydYaloIlMXcA: YMeHHe HCMOoIb30BaTh
pensedHO-TOUEUHY O cHcTeMy oOo3HaueHuit JI. bpaina i 3anucH XUMUYECKHX

bopMyIL.
11 KJIACC

[IpenMeTHEIE pe3yibTaThl OCBoeHMs Kypca «OOuas u HeopraHudeckas
XMMUSD» OTPaXKaoT.

c()OPMHPOBAHHOCTD ~ PEJCTABICHHH: O XWMHMYECKOH  COCTaBIAIOIICH
eCTECTBEHHO-HAYJHOW KapTHHBl MHpa, POIH XHMHH B IO3HAHHH sIBICHHH
npupossl, B (QOPMHPOBAaHUM MBINLIEHHS H  KYJBTYphl JHYHOCTH, €€
(GyHKIMOHAIBHOM TPaMOTHOCTH, He0OX0IUMOH JUIs pellleHNsl TPaKTHIECKHX 3a/1a4
¥ 3KOJOTHYeCKH 000CHOBAaHHOTO OTHOIUEHHS K CBOEMY 3/0POBBEO M HPHUPOJHOH
cpeze;

BlaZeHde  CHUCTEMOM  XHMMHYECKHMX  3HaHMM, KOTOpas  BKIIOYAeT:
OCHOBOTIONATAIOIIFE TTOHATHS (XMMHYECKHI 3IIEMeHT, aToM, M30Tol, s-, p-, d-
IEKTPOHHBIE OpOUTANM AaTOMOB, HOH, MOIEKYIa, MOJb, MOISPHBIE 00BEM,
BaleHTHOCTE, 3JeKTPOOTPHLATENBHOCTE, CTENEHb OKUCICHHUS, XUMUYECKas CBA3b
(KOBANMeHTHAS, HOHHASI, MeTA/INYecKas, BONOPOIHAs), KPUCTAILIAYECKas PeleTKa,
THIIBl XHMHYECKHX  pEakldi, pacTBOP, 3JIE€KTPOJHUTHI, HEIICKTPOJIHTEL,
3JIEKTPONMTHAYECKAs ~[MCCOLMALNS, OKHCIHTENb, BOCCTAHOBUTC/b, CKOPOCTH
XUMAYECKON peakiy, XMMHYECKOe PaBHOBECHE); TEOPHH H 3aKOHBI (Teopus
3MeKTPONHTHYEeCKOH auccounanuy, nepuomuyeckuit saxox [l H. Menneneesa,
3aKOH COXpaHEHHs Macchl BEIUECTB, 3aKOH COXpaHeHHs W MPEBPalleHUs dHEPrHH
MPH XMMHYECKHX PEaKLHAX), 3aKOHOMEPHOCTH, CHMBOIHYECKHH A3BIK XHMUH,
MHpOBO33peHYECKHe 3HAHMS, JIeXKallie B OCHOBE INOHMMAHHMS NPHIMHHOCTH H
CHCTeMHOCTH XHMHYECKHUX ABIEHH, (aKTonorndeckue CBEIEHHS O CBOMCTBAX,
cocTaBe, MONyYeHUH U 6e3011acHOM HCIOIb30BAHIN BaKHEHIITUX HEOPraHUYECKIX
BEILECTB B OBITY ¥ MPAKTHYECKOH JeATeIBHOCTH HeTIOBEKA,



COpPMHPOBAHHOCTL YMEHUH BBISBIIATE XapaKTepHble MpPH3HAKH IIOHATHIA,
YCTAHABIHBATE VX B3aUMOCBA3b, HCIIONB30BATH COOTBETCTBYIOLIHE MOHATHS MpPH
OIMMCAHHWH HEOPTAaHUYECKUX BEIIECTB U WX MIPeBpaLIeHHI;

cOPMHPOBAHHOCTE YMEHHH HCIIONIB30BATE XHUMHUYECKYI0 CHMBOJIHKY IS
COCTaBIeHHS  (DOPMYN BEIIECTB W  yPaBHeHHH  XUMHUYECKHX PeaKLuii,
cucreMatudeckyto HoMeHKNaTypy (IUPAC) u TpuBHaibHBIe Ha3BaHWUS OTIEIBHBIX
HEOPraHUYeCcKUX BeINeCTB (YrapHBIA ra3, yrieKHCTbIi Ta3, aMMHak, TaméHas
U3BECTh, HETALICHAs H3BECTE, IUTHEBAS COMA, THPHUT U APYTHE);

c(hOpPMHPOBAHHOCT YMEHHM OMpeeNsTh BAICHTHOCTD U CTENEHb OKUCITCHHS
XMUMHUYCCKUX JJIEMEHTOB B COEJNMHEHHUAX Pa3lIMYHOIO COCTABa, BHJ XUMHYeCKOi
CBSA3M (KOBalleHTHAsl, HOHHAs, MeTaliiueckas, BOJOPOIHAS) B COEIUHEHHUIX, THIT
KPHCTAJIMYeCKOH PEIUETKH KOHKPETHOTO BellecTBa (aTOMHas, MONeKyIsSpHas,
VOHHAs, METAJUIHYECKast), XapakTep Cpe/ibl B BOJHBIX PACTBOPAX HEOPraHHYECKHX
COETUHEHMIH;

cOpMHUPOBAHHOCTE yMeHHU yCTaHaBIUBATE NIPUHAAIEKHOCTE
HEOPraHWYeCKUX BEIIECTB II0 HX COCTaBY K ONpeleléHHOMY Kiaccy/rpyrine
COSIMHEHMIA (IPOCTHIE BEWIECTBA — METAUIBl MU HEMETAILIEI, OKCHIIE, OCHOBAHHA,
KHCJIOTBI, aM(OTEPHBIE THIPOKCHIIBI, COJIH);

C(hOPMUPOBAHHOCTD YMEHHI PACKPHIBATE CMBICI IEPHOIAYECKOTO 3aKoHa [I.
W. Menpieneesa u IEMOHCTPHPOBATE €I0 CHCTEMATH3UPYIOIILYIO, OOBSACHUTETBHYHO
H [IPOTHOCTHYECKYI0 (DYHKIUH;

cOpMHUPOBAHHOCTh yMeHMH XapaKTepU30BaTh 3IEKTPOHHOE CTPOEHHe
aTOMOB XHMHYECKHX 3JIEMEHTOB 1-4 mepuonoB Ilepmommyeckoil cucTeMsl
xumudeckux anementos JI. M. Menneneesa, HCIONB3ys NOHATHS «s-, p-, d-
JIIEKTPOHHbBIE opOHTaNNY, «3HEPreTHYECKHE YPOBHHY, 00BSICHATH
3aKOHOMEPHOCTH H3MEHEHHs CBOWCTB XMMHYECKHX JJIEMEHTOB M HX COeIUHEHHit
1o nepuofaM U rpymnnam [leproandeckoil cucTeMbl XUMHAYECKHX 371eMeHToB J1. 1.
MeHnpeneera;

C(hOPMUPOBAHHOCTE ~ YMEHHH  XapakTepH3oBaTh (OMHCHIBATE)  OOIIHE
XMMHYECKHE CBOWCTBA HEOPraHWYeCKHX BENIECTB  PA3NHYHBIX  KJIACCOB,
IOATBEPK/IaTh CyIIECTBOBaHHE TEHETHYECKOH CBSA3H MeXIy HeopraHH4ecKUMH
BELIECTBAMH C IMOMOIIIO YPABHEHUH COOTBETCTBYIOIINX XUMHUYECKHX PeaKilnii;

chOpPMHPOBAHHOCTh YMEHHs KIACCHPHLUHUPOBATh XUMHUYECKUE PEAKIUM IIO
pasIMYHBIM IIpH3HaKaM (YUCIly U COCTaBy PEarupylollMX BeIEeCTB, TEIIOBOMY
3¢ deKTy peaKuu, W3MEHEHHIO CTENeHEH OKHCIIEHMs 3JIEMEHTOB, 0OpaTHMOCTH
PeaKIMy, y4acTHIO KaTalu3aTopa);

c()OPMHPOBAHHOCTD YMEHHH COCTABISTH YPABHEHHS DEaKIUHl pa3iHYHBIX
THUIIOB, IIOJIHBIE U COKPAIUEHHBIE YPABHEHHS PeaKIIMKA HOHHOTO OOMEeHa, YUUTEIBas
YCIIOBHA, IPH KOTOPBIX 3TH peaKklMy HIYT 10 KOHIIA;



COPMHPOBAHHOCTE  yMeHwHil NPOBOAUTE  PEaKUHH, MOATBEPKIAONIHE
KAYECTBEHHBIH COCTAB Pa3lHYHBIX HEOPraHHYeCKHX BELIECTB, PpACIO3HABATH
OTIBITHBIM ITyTEM HOHEI, IPHCYTCTBYIOLIHAE B BOIHBIX PacTBOpax HEOPraHHYECKHX
BEIIECTB;

COPMUPOBAHHOCTE  yMeHHH  pacKpbIBaTh CYILIHOCTb  OKHCIHTENBHO-
BOCCTaHOBHTETBHBIX peaKluil MOCPEICTBOM COCTABICHHS EKTPOHHOTO GanaHca
3TUX PeaKIIHH;

C(OPMUPOBAHHOCTH yMEHHUH OOBACHATD 3aBHCHMOCTD CKOPOCTH XUMHUYECKOH
PEaKIy OT PasmAvHbIX (aKTOPOB; XapaKTep CMEIIeH s XUMIIeCKOro paBHOBecus
B 3aBUCHMOCTH OT BHEIIIHETro Bo3JeHcTBHs (mpuHumn Jle MMarense),

CpOPMUPOBAHHOCTE YMeHHHl XApAKTEPH30BAT XHMHUECKHe IIPOLIECCHI,
JeXalie B OCHOBE IPOMBIIIICHHOTO IOTy9eHHs] CepHOM KHCIOTHI, aMMHaKa, a
TaKkKe CHOPMUPOBAHHOCTE MPEACTABIEHUIT 06 OBIIMX HAYYHBIX NPHHIMTIAX U
SKOJIOTHIECKUX NIPOOIEMaX XUMHYECKOTO IPOH3BO/CTBA;

CQOPMHPOBAHHOCTS YMCHMH MPOBOAWTD BBIYMCIEHHS C MCIOIB30BAHIEM
IIOHATHA «MaccoBas I0Js BEIeCTBA B PACTBOpPE», 00BEMHEBIX OTHOLIEHHH TazoB
TIpH XHMHECKHX PEAaKLHMSX, MAcChl BEIECTBA MIH 00BEMA Ia30B 10 H3BECTHOMY
KOIIIECTBY BEMIECTBA, Macce HIH 06BEMY OJHOTO M3 yYacTBYIONMIHX B PeaKiMu
BEIIECTB, TEIVIOBOro >QdeKTa peaKlH Ha OCHOBE 3aKOHOB COXPAHEHHS MACCHI
BEILIECTB, NPEBPAIEHUS U COXPAaHEeHH YHEPTUH;

c(hOpMHUPOBAHHOCT yMeHHiT COBIOAATh TIPaBHIIA IOJIB30BAHMA XHMHYECKOi
MOCynol U 1abopaTOpHBIM 00OpYJIOBaHHEM, a TaKKe npaBuia OOpalleHHs c
BEIIECTBAMU B COOTBETCTBHH ¢ HHCTPYKUMAMH I10 BBINOJIHEHUIO JTa0OPATOPHBIX
XMMHUYECKHIX OITBITOR;

c(OpPMUPOBAHHOCTh yMEHHIM IUIAHHPOBAaTh M BBINONHATH XUMHYECKHiL
SKCIEPUMEHT (pa3jloxkeHle MepPOKCUIA BOJOPOAA B MPHUCYTCTBHH KATAIH3aTOpa,
OMpEleNeHHEe CPelpl PacTBOPOB BENIECTB C IIOMOLIBK)  YHUBEPCATHHOTO
MHIMKATOpa, BIUAHKE Pa3sIMYHBIX (PAKTOPOB HA CKOPOCTH XMMHUECKOH peaKiliH,
PeaKIMH HOHHOTO OOMEHa, KaueCTBEHHbIE PeakUWH Ha Cyibdar-, kapboHaT- u
XJIOPH/-aHUOHBL, Ha KaTHOH aMMOHHs, PEIICHHE 3KCIEPUMEHTANBHAIX 3amad o
TeMaM «MeTauey U ((HeMeTaHJ'[I)D)) B COOTBETCTBHHU C IpaBWIaMHU TEeXHHKH
6e30macHOCTH IIpK 0OpaIIeHHH ¢ BEIECTBAMH M TaGopaTOPHBIM o0opynoBaHUEM,
NPEACTaBIATE Pe3yabTaTbhl XHUMHYECKOTO SKCIIEpPUMEHTA B [}I')OpMe 3arucHu
YPaBHEHHH COOTBETCTBYIOIUMX PeaklUui W (OPMYyIHpPOBAaTH BBEIBOABl Ha OCHOBE
3THX Pe3ybTaTOB;

C(OPMHPOBAHHOCTE YMEHUH KDPHTHYECKH AaHATM3MPOBATH XHMHHYECKYIO
UH(QOPMAIMIO, TOTyYaeMylo U3 pasHBIX HMCTOYHHKOB (CpeICTBAa MacCOBOI
KoMMyHHKauuy, MuTepHer u npyrux);



chOPMHPOBAHHOCTE  YMEHHH  cOGIIOIATH IpaBHlIa  HKOJOTHYECKH
Leecoo0pasHOro MOBeNeHHs B OBITY H TPYMOBOH [HEATENBHOCTH B LENAX
COXpaHEHHA CBOETO 3MOPOBBA M OKPYXKAKOIIEH MPUPOIHONW Cpefbl, 0CO3HABATH
OIIACHOCTh BO3NCHCTBUS Ha KMBbIE OPTAHU3MEI ONPeIeNEHHBIX BELIECTB, TTOHHMAs
cMmpica nokasartens [IJK, moscHATs Ha mpumepax crocoGsi YMeHBIIeHHS! U
IIPEIOTBPAILEHNS UX BPEHOTO BO3IeHCTBHS HA OPraHU3M YeToBeKa;

I o6yqar~om1»rxm C OrpaHHYCHHBIMH BO3MOXXHOCTIMH 3A0pPOBbs. YMEHHUE
NPUMEHATh 3HaHMA 00 OCHOBHBIX NOCTYNHBIX METOJaX MO3HAHHS BEIIeCTB U
XUMHYECKUX SIBIICHUIA;

A CHeNBIX H  cHabOBHIAAIMX O0YYarolIMXCsA: YMeHHe HCIIONb30BaTh
penbedHO-TOUeUHYIO cHcTeMy obosHauenwit JI. Bpaiias mis 3amucH XMMHYECKHX

hopmyr.
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YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA30BATEJBHOT O MPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI AJIS1 VUEHUKA

* Xumus, 10 knacc/ I'abpuensa O.C., Octpoymos M.I"., Cnagxos C.A.,
AxunonepHoe obmectBo «k3matenpetso «lIpocBemernen
e Xumus, 11 kmacc/ T'abpuensaa O.C., O0mecTBO ¢ orpaHUYeHHOH

0TBeTCTBeHHOCTEIO «IPOMAY»; AknnonepHoe ob1iiecTBo «M3naTenscTBO

«IIpocBemmenuney

METOJUYECKHUE MATEPHAJIBI JJIA YUUTEJA
1. Beenenne.O.C.I'ad6puensd I’ T. JIncoBa Xumus .MeTonudeckoe ocodue-
0asoBblil ypoBeHb. M. JIpoda 2022. 2.B.I". Jlenucosa Xumus 11 knacc noypodsHbie

wransl 11 kinace k yuebuuky O .C. ['abpuenssa Bonrorpan Yaurens 2018 rom.
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