e e ———

N ] T T el ey T

Mynuuunagsroe olmeodpasosaTeibHOe YIpeaIcnne
epeupna oimeolpazoparennnan mroaa Nel3d

PACCMOTPEHD COTTTACOBAHO
Mo ey Tlenaroryresc B CORSTOM
e REREEN

Tipotokom ot 29.08.2023 Ml Tiporowon or 30.08.2023 Ml

PABOUYAS TIPOTPAMMA
| (D 120316)

vaelaore npesvera « XuMAf. bailoBeii ypoBedhs

s ofyvaronpxed 10 - 11 xmaccos

r. Exatepundypr 2023 r



e

el

MOACHATEJIBHAS 3AITHCKA

[IporpamMa M0 XHMHE Ha YpOSHE Ccpensern obmere  obpasoBaHMN
pazpaboTana ma ocnobe MefepansHoro 3axoEa ot 29.12.2012 Ne 273-03 «06
obpazoparmn B Poccriickoll Memepamiiy, TpeboBanui K pesyNbTarTaM OCBOCHHA
thenepansuofi  ofpazoBaTeNnnHOd nporpamMs cpefHero ofmero ofpasoBaHMa
(Ol CO0), uopencrapmenaeix #  $emepansHoM  [OCYIAPCTBEHHOM
obpazoparencioM cramgapre COO, ¢ yu€rom Komnemums npenogaBasua
vuednoro mpeaMera «Xumun» 8 ofpasopatenprer opramnsamnsx Poscuiickoli
QenepallAl, pEATAIVIONHX OCHOBEBIG 00pasOBaveNsHBE HpPOrpaMMbl, M
OcHOBHEIX monowennd «CTparermn passuTRA  BocnmraHds B Pocowiickod
denepanpEn na neprog ne 2025 rogas (Pacnopmwenne Ilpaswreascrra PO ot
29.05, 2015 Na 996 - p.).

QcHopy Noaxonos K paipaboTke NpPOrpaMME! [0 XHMEH, X OOPCICICHH
ofmei cTpaTerdl ofyYeHHs, ROCIATAHNA H PASBHTHA o0yV9MOIMINXCH CPpeACcTBAMH
yyefioro npexmera « Xumaas ana 10-11 knaccos Ha 6a30B0M YPOBHE COCTABHIH
koHnenTYaneise nomokennds @IOC COO o paaumoobycnoBneHHOCTH [Ene,
COfepAAHNA, peayILTaToR oO0y4denns M rpefoBaHdi K YPOBRHIO NOATOTOBKH
BEITTYCKHAKOB.

XHEMATECKOS ofpajoBaHHe, Ty AEMOR EBIITY CKHIKAMH
obmecbpasosare/lbHOH  OPraHH3aANNeE, SBIACTCH HEOTBEMAEMOH  YACTEI) WX
ofpasopasmrocTy. OHO  CIVEHT JEPEPUIAIONIAM STANOM  pPeaiH3alMH  HA
COOTBETCTBYIOMEM €My Da30BOM YpOBHE KNHOMEBLIX TEHHOCTEH, HPHCYITHX
NENOCTHOH CHOTEMe XHMEYeckoro o0pazoRanms, OTH  LECHHOCTH KacRKOTCH
NOZHAHHA 3AKOHOE TPHPOLL, GOPMEPOBAREA MAPOROIIPEHAS 1 oDmIel KYIbTYpE]
qemoBeKd, a4 TAKEE SEOJOTHYSCKH oDOCHOBAHHOMO OTHOIIEHWS K CBOEMY
JIOPOBRID W TpHpomHOE cpene. PeadmsyeTca xEMWdUeckoe oOpascBaHHEe
ofyamoImuxcH Ha YPOBHE cpefiEere ofmero ofpasoBanHd CPelCTRAMM y4elHOTO
npenMera  «XuMuan, COOCPHHEHEE H NOCTPOSHME KOTOPMIU ONPeieieHsl B
OporpaMMe 1o XHMEH © Y9ETOM CHeHHEGHKH HAYEH XHMHH, €€ IHauYcHHH B
MOIHAHHE TPHPOLB ¥ B MATepHAMEHON WHINH 0DMEecTsa, 4 TAKKE ¢ YIETOM
oDWMY [enefi § NPHHLMHOOE, XAPSKTepEIYIOIHX COBPEMEHHOS COCTORHHE
cHcTeMsl cperrero ofimeroe obpajopanus B Pocomiickoi emepaiiuy,

Xumuf KAK JMEMERT CHCTEMEI GCTECTBEHHBIX HAYE HIDAeT ocobyw poab B
COBPEMEHHOH LHBHIHIANNEE, B COANAN HOROH Daskl MaTePHAIBHOH KyITRTYPH.
Ona BHOCHT CBOH BXIaa B GOPMHPOBEHHE PATHONATEHOTD HAYIHOIO MBIILICHHAA,
& CO3JaHie LgM0CTHOTO NpeAcTABNSHHA 00 OKpY#aloleM MEPE KAk 0 eAHHCTBE
NPHPONE W HUeNoReKs, KoTopoe (OPMAPYETCA B XHMHH Ha OCHOBE NOHHMAHES
BEIIECTBEHHOTD COCTABA OKPYHMAUOMETD MHPE, OCOZHAHMA B3aHMOCEHIA MEXY
ﬂ'l_'_l_:li_'l-t.‘:HHl:M BEINECTH, HX CROHCTBAMH H BO3MOEHBIMA Uﬁﬂ.ﬂfTﬂH’H OPHMOHOHHE,



TecHo RIAAMOOSHCTEYR C APYTHMH ECTECTREHHRIME HAYKAMH, XHMHA CTRIS
HEOTHEMITEMOH FACTLIO MUPOBOH KYTETYPE, HEoOXOXHMEIM YCI0BHEM YCTIEIIHOTO
TPYIa H EHIHH Kamgoro 9nesa obmectsa. CospeMeHHAs XHMAL KAk Hayka
COSHMATEALHAN, KIK HAYKA BRICOKHY TeXHO/IOTHH HANPABICHA HA pelleHHe
rnofansEerx  npoblieM  YCTOHYHBOIO pasBHTHA HENOBEYECTHRA - CHIPBEBOI,
FHEPreTRISCKOH, NHINeBoH, JKonoTHIeckoii 0230MACHOCTH B OXPaHB! U0PORLA.

B coorseTcTBHH ¢ ODmMPME OenuMM B OpPHHIOATAMA CPEHHETO 00mero
obpaICBARAA CoMEpRANHE TpeiMeTa «Xmman (10-11 xnaccst, Gasossi YpoBeHE
MIYHEHHA) OPHEHTHPOBAHD NPERMYTIECTEEHHD Ha oOINEKYIBTYPHYI0 TOOMOTOBKY
afyHaonyes, HeoOXOOHMYI WM J18  BEHPabOTEH  MHPOBO3I3IPCHYECKHX
OPHEHTHPOB, YCOSITHOND BRUKHEHHA B IKHIHE COIHYM3, DPOROTHEHHS
ofpazoB2HAA B PANTHIHEX 06NacTRY, HE CBABANARN HENOCPEICTERHD ¢ XAMHACH,

CocTaRIAIOIAME  npejnveTa  «XuMasy Aiores  Dajossle  Kypom —
wOprapmueckan xuweay B «00mMas ¥ HeOpramHMecKan XHMHAR, OCHOBHRIM
KOMIOHEHTOM COOEPMAHNE KOTOPRY ARAAOTCS OCHOBL] DA30B0OH HAYKH: CHCTeMA
sHaHuil N0 HeOprAHMYECKOl XHMHN (C BRIIOUEHHEM 3HAHHH H3 oDmen xumun) o
OPTEHHYECKOH XuWud, POopMAPOBANHE TAHAON CHCOTEML! SHAHHE (PH HIYHCHHH
MpeAMETa ODECMeTHBAST BOSMOMHOCTE PRCCMOTPEHHS BCero  Muoroobpasid
BEIEcTs HA OCHOBE ODIHX NOHATHE, 3HK0H0E H TCODHH XAMAHH.

CrpyxTypa colepkanns KypcoB — «Oprammueckad xuMumy B «O0maz u
HEOPUaHKYECKas XMMALe COpPMHPOBAHA B [POTPAMME 110 XHMHAH Ha OCHOBS
CHCTEMAOID NOAXONA K MIVUeHm) yueDHOro wavepuasia W ofyciomiaeHa
HCTOPHMECKH — O0OCHOBAHHLIM — DASBHTHEM  3HAbMi  Ha  onpepen@HHbX
TeopeTHuecKMx YpoBHax. Tak, B Eypce OpraHEMYeckod XHMHH - BeIIECTBA
PACCMATPHBAIOTCA HA YPOBHE KNACCHYECKOH TEOPHH CTPOSHHA OPraHHYeCKHX
COSMHHEHMH, @ THK®E HZ VPOBHE CTCPCOXMMHYCCEHX W ANeKTPOHHERDX
npefcTanneHnit o crpoerpd pemects. Ceenenus of uIyuwacMmbix B KYypoe
BELICCTRAX JIAFOTCH B PARIBHTHH — OT YIIACBOLOPONOR H0 CIOMHEXN OHONOTHMECKH
aKTHENEX coelHHerHit. B kypce opraEwueckof XHMHH [OJYS3I0T PasRRTHE
chopMHEPOBAHEEIE HA YPOBHE OCHOBHOMO 0O0MIET0 00pAIOBAHHA MEPBOHAMANbHEIE
NPEACTARTEHHS 0 XHMHYECKOH CBAIH, KIACCH{HMKAIMONELLIY UPHIHAKAX BETIECTR,
IABHUCHMOCTH CBORCTRE BENIECTE OT HX CTPOCHMA, O XHMAYSCKOH PeaKIIHy,

[lom HOBRIM YI7IOM 3peHEs B OpenMere «XHMHA» (aj0oROI0  YPOBHI
pACCMATPHEASTCA M3YHCHHRH Ha ypoppe oOcHOBHOTO OOMero o0 paIORAHMHA
TEOPETHYECKHH MarepHan M QaxkTonor{4eckHe CREJEHHS © BemecThax ©
xuMpueckol peakiEn. Tak, B uacTHOCTH, B Kypee «O0mas B HeopraHMuecKas
¥UMHAY  ODVUmONMMeE  OpPeIOCTARIHETCH BOIMOEHOCTh OCO3HATh 3HATEHHE
MEPHOANMECKOTO 34K0HA ¢ 00INETeoPETHYECKHX H METONOIOTHISCKHX TO3MIHi,



Pyt MOHATE WCTOPHHECKOE H3MEHeHHe (yHinmii 3T0re 3aKoHa — OT
oBofiamomeH oo ofbECEIIOMEeH H [IPOTHOIRPYIOmEd,

Frmuas cucrema 3HaHRE ¢ BoHeHInX SeUHIECTRAX, MX COCTARE, CTPOSHMM,
CROTICTBAX W NMPHMEHEHHH, 4 TAKXE 0 KHMHYECKHX PeaKIHAX, X CYIIHOCTH B
SAKOHOMEPHOCTAX [POTEKAHHA [ONOTHAETCH B KypCax 10 v 11 xnaccos
AIEMEHTAMH COJIEHRAHEN, HMEOIINMH  KYJIETYPONOTHYCCKRH | IpUETATHOH
xapagrep. JTH 3HAHAS CHoCoDCTRYIOT MONHMAHWIO EB3AHMOCBAIN XHMHH C©
APYTHMH HAYKEMH, DACKPHBAIOT €€ pofib B TIOIHABATCIBHOH NPAETHHECKOH
NeRTETHHOCTH HEOBExa, COOCODCTEYROT BOCIMTAUMIO YBAKSHMA K Mponzcoy
TROPIECTEA B OOARCTH TEOPHH W TDAKTHYECKEX NPRIDKEHAN XHMIN, HOMOTRIOT
BRITYCKHHKY OPMEHTHPOBETECE B OOMIECTBEHHO M JIHUHOCTHO  IHAYHMELX
npobueMay, CRAMHHEIY © XHMHEH, KPHTWICCKN OCMBIC/IHBATE HHPOPMAIHIo |
npEMenRaTh ¢ IR TNONOAHEHHA SHARWH, pEMeNns HHTENIeKTYAIRHBIX  H
SRCIEPHMERTANEHEIX HCCIIEI0BATCNRCKAN 387349, B penoM comepicaHide yyebHOTO
npenmera  «XuMuHA»  JaHEOrC  YPOBHA  HIYUCHHA  OPHeHTHPOBSHO — Ha
thopMupoBanie y 0BYHalONMKCA MHPOBO33PEHTECKOH OCHOBEL JUL TMOHHMAHHA
unocodoxnx MAed, TAKAX KaK: MATEPHANLHOC CIARCTEO HEOPrAHHYECKOTD M
OPTAHH9ECKOTe MHEpS, OOYCIOBIGHHOCTh CBOMCTE BEMIECTR HX COCTAROM H
CTpOEHHEM, NO3HARAEMOCTE [PHPOSHEX HB/IASHHH MyTémM IKCOSPHMEHTA H
pelieHHs IPOTHBOPEMHH  Mengly HOBEMH  (aKTaMH M TCOPETHHECKHMH
APENNoChUEAMH, OCOSHAHHE POIH XHMHH B PEIISHHH SKONOTHYECKHX npobien, a
Tarie npofneM cOepemeis SHEPreTHIECKHK PECYPCOR, CRIPR, COBNAHHA HOBBIX
TEXHOMOTHH H MaTepHATOR. '

B nnae penieHHs 33049 BOCUHTAHWA, PAIBHTHE M COURQTHIALIEH
ofy4AONMXNCA NPHEATEE NPOTPaMMOl N0 XHMHH [OOXOAE K ONPERSTEHHI
CONEpWAHHA H TOCTPOCHHR OPeiMeTa  [pelyCMaTpHEANT (hopMHpoBaHHE
VHHBCPCANLHEDE  yHeDALX  AeHCTEHH, HMEemnX Dazopoe 3IHAYCHWE O
PAIHYHEY BHI0E ICATETRHOCTH PEIICHAT mpoGnes, MOHCKE, dHAMHIA H
obpaboren mdopMalEn, HeoOXOXAMEX 118 IPHOGPETEHN OMLITd ppaxTATecRO
i HCCHeOBATENECKON AEATeNhHOCTE, SAHHM2IOUIEH BA#HOE MECTO B NOSHAHHH
KHMHA.

‘B IpaKTHEe NpENofasaHMi XUMAA KAK HA YPOBHE OCHOBHOIO ofinero
ofpaloRaHMA, TAK W FA YPOBHE CPEAHero obmiers o0pajonal, IPH oNpe/eleH i
cofepRATENRHON XAPAKTCPHCTHKH LESAeH HIyucHHA [PEIMETA HALPARICHHEM
MepEOCTeNEHHON 3HATHMOCTH TPARIHUHOHHO [PHIHASTCH popuMBpoBaHEE OCHORB
XAMHYSCKOR HAYKH Kak obIaciH COBpEMEHHOI® eCTECTBOIHAHME, MpaKTHEECKOH
NeATE/EHOCTH YeIOBSKa H Kak OQHOTO HI HOMIOHCHTOB MHPOBOH KYJRTYPEL C
MeTomAuecKol TOYKM 3peHHd Takol NOAXOA K OTpefcneHHie HemeHd WIY4eHHS
MpEOMETA FBIACTCH BIIQUTHE ONPABITAHHEIM.



CoracHo JaAR0l TOUKe IPEAHA TIERHEIMH [EIAMH HIYUSHHS IpeIMeTa
«Xmausn Ha Gazopom ypoere (10 =11 ko) xemmoTes:

» GODMHpOBAHHE CHCTEMEl  XHUMMHMGCKHY  3HaHmEH ke  samHeHmeH
COCTABIAIONIEH BCTECTBEHHO-HAYTHOH KAPTHAN MMpA, B OCHOBE KOTOPOH
JEERAT KIIOYeRLe NOHATHS, GYHIAMEHTANBHLIE 3EK0HE! H TEOPHH XHMIMN,
OCBOCHHE H3RIKA HAYKH, YCBOCHHC W TOHHMAHHE CYIHOCTH JOCTYIERIX
ofofimennii MHPOBOIIPEHIECROTD XAPAKTEPE, (OHAKOMIEHHE ¢ HCTOPHCH
X PAIBHTHA U CTAHOBISHIM,

« HOpPMEPOBAHHE H PAIBATHE NPEICTARNCHUE O HAVTHEIX METONAX [O3HAHHSA
BEMIECTE W NHMHUECKHX PCONTHA, HeoOxonuMMblx A OpRoDpeTeHHA
YMCHF OPHEHTHPOBATRCA B MHDE BEMECTS H XHMHYSCKHX HRJIEHWH,
HMEFOTIHX MECTO B TIPHPOJIE, B IPAKTHYSCKOH B HOBCEIHEBHON BHIHH,

*  pAIEHTHE YMCHHH A CoCOBOE AeNTeBHOCTH, CRASANHLX ¢ HalmoIeHHeM |
OOGACHEHHEM XHMMYECKOTO OJKCnepuMenta, CcODMIONEHHEM  [IPABHT
Be3n0acHOTe OOPAMEHHS © REIECTRAMH.

Hapmity ¢ 9THM, COJIEEATENBHAR XaPaKTEPHCTHRA Llel H 3a7a% Wy IeHHR
NMpeIMET2 B IPOrpaMMe TI0 XHMHAR YTOUTHEHA W CKOPPEKTHPOBANA B COOTRETCTRHHE
¢ FOBLIMH NPHOPHTETAMA B cHETEME cpeanere obmero obpasvpannsd. Cerofud b
NPELONABARAN MMM B Ooumsmeli  cTeneHM  OTAadTCA  (pelOOTTEHHe
npakTHYecKolf  KOMTOHEHTE  COAepRanud  oDyueHus, OpHeNTHpoBaHHOH HA
MOATOTORKY BLINYCKHHEA ofmeodpasoparenbHol OpPraHA3almg, BAdIeONero mne
nafopo spammd, 8 GYHENHOHATEHON TPAMOTHOCTBIO, TO €CTE CHOCODaMH W
YMEHHAMH SKTHBHOTO NOMyUeHus IHAHME W TPHMEHCHHS WX B PCalbHOR AHIHH
JUIS pellgHHE NMPaKTHYeCKHx 3a0a4.

B cBA3 C OTHM UpH H3VIEHHH NpemMeTa «XHMHA® JOMHHHPYROLCE
sHaSeHAe NPHODpeTaROT TAKHE STH | 37Ia9H, Kak;

ApanTanEs o0VIAIoNHXCH K YCIOBHAM AHEAMHYHO PAsBEHBARIOETOCH MHDE,
HOPMAPOBAHINE  HHTSAMGKTYANBHO — PABHTOH  JHUHOCTH,  FOTOROH K
caMo0oDPAIOBAHIIO, COTPYIHHMECTRY, CAMOCTORTENRHOMY TRHHATHIO IPaMOTHBIX
pelen il B KOHKPETHEX MHIHCHHBIN CHTYAITHAXN, CEBAIAHHBIX ¢ BEIIECTRAME H HX
NpHMEHEHHEM]

DopMHpOBaEHE ¥ OOYMAIONMMXCA  KJBOHCERIX  HABEIKOB  (EMOYCBLIX
KOMIETEHOHG), MMEIOMHEX YHHREPCANBHOC 3SHAYSHWE [N pasMUYUEN BHIO0B
MeSTEILHOCTH: PElleHAn npodies, NoECcKa, anammsa o obpaloTks wndopMalkn,
AecDbXonuMEX  Ald OpHoGpeTernHs ONbITa ASATENRHOCTH, KOTOpas 3alHMacT
RAKHOE MECTO B TIOSHAHMM XHMHMH, 8 TakEe /4 ONEHEH C [O3HIEHA
sgoaordYeckod Gei0MEacHOCTH XApaKTepa BIHHEHHA BEIICCTRE M XHMHYECKHX

MPOTECCoR Ha OPrAHHaM 9eI0BEEa i NPHPOAHYRO CPefy:



PAIRHTHE MO3HABATEMBHKYX HATEPECOB, MHT/UIERTYANLHEIX W TBOPYCCKAX
cnocofHocTell 00YUAIMEXea: coCOBHOCTH CAMOCTORTENBHO IPHODPETATE HOBRIE
THAHKA [0 XHMEH B COOTBETCTHHH © WHIHEHHEIMH NOTPeOHOCTAMH, HCAOILIOBATH
COBpeMEHHbIE HHGOPMAIHONHEE TEXHONOMHH I MOKCKA ¥ ananusa yuelHoH
HAYIHO-EONYIHPHOT HHDOPMALHE XMMAYECKOr0 COMEPINanH,’

(hopMupoRAHKE B pasKITHE ¥ OOYYAIONIMXCH ACCOIHATHRHOID H JIOMHYECKOT0
MLIIIICHHS, HAMONaTeNEHOCTE, CODPARROCTH, AKKYPATHOCTH, KOTOpHE 0CobeHHD
IIHDﬁ}l’ﬂ.E}iHH, B YMaCTHOLTH, [TpH I!'.E[E.I'IHPEB-HH]-:IJ-'I H HFF}EIE:,EEHHI-T MNHMHYESCKO)
IKCIICPHMENTA;

mocouragsie v ofvumomuxcs  vOewn@HHOCTH B FyMABHHCTHYeCKOH
HEMPARICHHOCTH XHMEE, of BawHol poad B pewennn raobankHse: mpofies
PATHOHANLHOTD [PHPOAOTIONLI0OBANRAS, TONOIHEHRS JHEPreTHIecKHX PECYPCoR |
COXPEHERAA [PHPOAHOTO PABHOBECHS, DCOIHAHES HeolXOMHMOCTH Depemuoro
OTHOWEHHA K TPHPODe H CBOGMY 3[0POBEK, A Takke npuoOpeTEHHS OTETZ
HCOONL3OBAHMA MOJYYEHHEIX 3IHaHMi [M OPHAATHA TPAMOTHREIX PelleHHH B
CHTYATIHAX, CRATAHHRIX O XHMMHCCKAMH SR/ISHASMH,

B yueBHoM mmame cpefifero ofmero ofpaioBaHms mpeamMer «X(HMHID
fazosoro YpOBHA BXOOHT B cOCTaB npeaMerHoll ofinacTn «EcTecTBenHO- payTHENS
NPEIMeTEEY.

Ofmes YHCI0 SACOB, OTBEISHHELK IIA HIVIeHAT XHMHEH, Ha Ha30B0M YPORHE
cpermero ofmero ofpasopanis, coctasraer 68 wacos: B 10 wnacce — 34 waca (1
uac B Heaemo), 8 11 wiacce — 34 =aca (1 4ac B segemao).



COAEFKRAHHE ObLYYEHHA
10 KJIACC

OPFAHHYECKAH XHMHH

Teoperu4ecKe OCHOBEL OPraHHYecKOl XUMHH

Tpexmer oprapmgeckod XuMun: ef BOIHAKHORGHHE, PASEHTHE W IHAYEHHE B
HOMYHeHHA HOBBIX BEMECTE H MaTepHanos. TeopHs CTPOSHHS OPranM4eCcRHX
coenuuennii A. M, Bytnepopa, e ocrosase nonowesss. CTpyicrypiie Gopayms
opragvvecksx  BemcerTe. | OMOMOTHA, HIoMepHE., NHMHYeCKas CBAIE B
OPraHHY¥ECKHX COSIHHERHAX — ONHHAPHRIEC ¥ KPaTHRE CRAEIH.

peactarneH e o kIACCHDMEANNE opranmdecknx senects. Homenxmarypa
OPTERHYECKHX COSMHECHHE (CHCTEMATHYeCKas) H  TPHBMANEALE HAIBANHA
BaAHeHITAX NpeicTABATENEH KNACCoB OPraHHYeCKHX BellecTR.

DrenepHMERTATRHNE METONR HIYVYEHHA BCLIECTR H MX TpeBpauleHHH;
QIHAKOMIICHME C 0OpasuaMH OpTaHFYeckHX BElecTh H MaTepHATaMH Ha HX
OCHOBE, MOJENHPORAHHE JMOMERYI DFFEI.I‘].I':I.".IEBC-FH"K BEISCTH, i!'EEH.[-DI[EHH{!- H
QITACAHHE JeMOHCTPAOHOHHRX OITHTOR TI0 TPEBPAMEHHI) OPTaHAIecKHY BEIIEcTE
MpH HarpeRanny (Iasnernne, o0y ABANRE H Toperne).

Yrnesoaoponb

Andkane; cocTaE H cTpoeHHe, roMonormveckui pag. Meram u o osram -
npocTeliiliie MPeACTABHTRNH MLIK3HOB, (PMIFYECKHe W XHMHYECKHE CBOHCTBA
(peakumy 3aMEMICHHd W TOPEHHA), WaXOKIeHHe B MPHPOIE, TONYYCHA: H
TpAMEHEHHE.

AJNKEHE! COCTAR H CTPOSHME, TOMOIOTEYSCKAH pAl. JTHNEH W TPOTHISH —
npocTEiINe NPEICTABHMTENH AIKEHOB: (HIMYECKHE H XHMMWHECKHE CBOHCTBA
(peaknie  TMIPAPOBAHHS, TaNOreHMPOBAHHH, [WIPATAIMH, OKACICHHS H
NOIHMEPHIAIHEY |, TOIYYCHHE W MPHMEHERHE.

Aneanmensr: Gyvragmen-1,3 B serundyragmes-1,3: cTpoenie, BaEmHeHIINE
KHMHYSCKHNe CBOHCTBA (peariad monuvmepaiampi). Ilonyygenne CHHTETHYECKOID
Kay9yKa H peanHEL.

AIKHHBL COCTAR H OCODEHHOCTH CTPOSHHN, NOMOJIOTHASCKRN pal. AneTHnen
— DpocTelmmMi UpenCTABHTENL ANKHHOR: COCTAR, CTPOeHHE, OQHIHYECKHE H
XKHMHYECKHE CBONCTEA (PEAKIAH THIPHPpOBAHEL, FATOrCHHPORAHAS, THAPATAIHN,
rOpeHEs ), ToayIcHEe 0 MPAMEHENHE.

Apenst. Benszon: cocras, CTpoeHAe, QHIHHECKHe H XMMEUSCKHe CBOHCTRA
{peaKian FRNOrCHHPORARHA H HHTPOBAHHA), HOMYMEHHE M IpAMeHerne. Tomvou
COCMaE,  CMPOSHuE,  UINYECKLE W XUMUNECKNE  CEONCHGd { eyt
FANOCENNPURIHUA ¥ HUMposanuR), nomyyenue  npumenenue, TOKCHYHOCTR



apenos. ['eHeTHueckan CcmSh MEWIY YIVIEROAOPOAAMH, NPHHEAUISMANHME K
PHITHIHEIM KIACCaM.

Mpuponusie HCTOUTHAKA yrnesogopogos. lIpHpomnmi ra3 » nomyTebe
pedrransie rasel. Hedre u ef nposcxomaense. Cunocobrr nepepaloris HedTa:
Meperonka, KPeKHHT (TepMHYecKHi, EKaramwTHueckwii), nepomas. TIponykTs
nepepaboTke Redrn, X npEMEECHHE B NpoMbimIeHHOCTH 1 B D61y, Kavennni
YIONE B IPOAYKTEL €10 MepepadorTiH.

DECTIEPAMEHTANLHEE METONN HIYYEHMA BEMECTS H HX [PEBPAIICHRAMN:
QIHEKOMIEHHE® ¢ O0DpA3MAMH [TACTMACC, KAYYYKOB H PE3HHE, KOMICKITHH
aledren W «¥romen, MOASTHPOBZHAE  MONEKYT  YIICROAOPOIOR M
rAfOTeHONPOHIBOIHMX, TPOREISHIE w&cmﬁ pafoTh; MO ISHEE DTHIEHS
¥ M3yYEHHE ero CBOHCTE.

Pacuéranie 2a1aq9.

Bruucaesds [0 YPAsHeHHK XEMHYecKOH peakimH (maccsl, oOBEMA,
KOMEYecTRE HCXOJHOTO BEIICCTBA HIA NPONYKTAa PeAKIHE 110 HIBECTHEIM Macce,
ofnény, KOIHHSCTBY QIIHOTO H3 MCXOIHBIX BENECTH HIH IPOIYKTOB PEakIlHH).

Kucnopoacogepsamue 0praHH9ecKie coeInHeHns

[NpepenerAsie  onHosToMHEEE  COHpTe.  Mertamon # oTamon:  CTpoeHHE,
dHaMUecEHe M XAMHYSCKHE CBOHCTRA (PUaklHM C AKTHBHRIMH - MEeTAIUIAMH,
FATOTEHOBOAOPOAAMY, TIOPEHHE), NpAMeneHHe. DBopopoaHee CBAZH  MEXIY
MOIEKYIaMH ciHpTos. JleRcTeie METSHOMA W ATAHO/IA HA OPTEHU3M YEI0REKA.

MuoroaTroMHBe  CTHPTLL. JTHISHINHKONR W FIHIOEPHH:  CTPOCHHE,
hHIAHECKHE W XMMHMOCKHE CROFCTEA  (E3AaMMOefiCTEEC CO  [ETOUAEIMH
METANAEMH, KAYCCTBEHHAA PEEXUHS Hi MHOMOSTOMHRE cOpiet). HeficTede Ha
opragmaM Jenosera. [piMeHeHre TIHIePHHA B ITHIEHITHEOIH,

Meroll; CTPOEHAE  MONCKYIL!, OHIMYECKHE W XHMHYCCKHE CROHCTRA.
Toxcwanoots henona. [IpHMencHEe HeHomE.

Anpaerunel H o xemonsl,  DOpMATBISTHA, AUETATHISTHI:  CTPOeHHE,
duzHTecKHe H XEMHYECKAS CBOMCTBA (PLAKIHH OKACASHHH H BOCCTAHOB/ICHRASN,
KaYecTREHHEIE PEakiHy ), NONYYSHRe H MPHMEHEHHE,

OmHOOCHOBHEIE Npeferneuse KapboHoBMe wAcHoThL Mypasbnnas ®
VKCYCHAS KHCIIOTBI: CTPOSHME, (PHIHHMECKHE H XHMHUECKHE CBOHCTEA {cBofcTEAE,
obmMe ANA KIACCa KHCAOT, PEakuus STCPH(IHRAITNHA ), NOTy9eHHe W NPHMEHCHAC,
CreapApoBas # ONEHHOBAS KACTOTH KK MPEICTABHTENH BRICIHX KEpDOHOBRIX
KHCAOT. MEITA KK cOMH BRICIHAY KapOOHOBEI KHCIOT, HX MOKLce 1eiHCTREE.

Cnoktble DQHPE Kax upoMsBoAHele KapUoHoBEIX xmenor. [uapomas
craomuslx adupos, JKuphl, Dugponns upos. [Ipavenenne wupon. bromoryeckas
PONTE FKHPOR,




Vroemomsl:  coOCTaR, KnaccHEEanms  YOAeBOAoR  (MOHO-,  OH- M
norHcaxaprasl). [Mokoza — npoctelinmi MoHocaXapHa: 0coBEHHOCTH CTPOSHHA
MOnEKYNhl, (PHINGECKHE H XHMHAYECKHE CBOHCIEA (msamMoneiicreue ©
repokcinom seau(Il), OKHCTeHHE aMMHAUHEIM pPacTBOpOM oKcmma cepefipa(l),
BOCCTAHOBIEHHE, DpOMEHHS IMOKOIR), HAXOMIEHHE B NpHpoAe, NPHMERCHHE,
GroforEYeckas pons, MoTockaTes. DPYKTOIA KAk HIOMED [IHYKOIRL

Kpaxman W UEMIFON03e KaK NpUponHse momaMepst. Crpochie Kpaxmana v
menmene3s,  OmEEueckHe W XHMHEdeckre coboficTBa Epaxmanma  (IMApOIH3,
KadecTBCHHAN PCAKITHA © HOIOM).

DKCHEPUMEHTANBHEE METO/Bl HIYMEHHA BCIIECTR H HX [peBpailleH:wH;
npoBeenue, HADIHOMEHHE H ONHCAHHE [EMOHCTPAIIHOHHEIX ODBITOR! TOpeHHe
CIMPTOR, KaYeCTBEHHBIE PEAKIHE OMHOATOMHBIX CIHPTOB (OKHCIEHHS FTAHONA
oxcHgom Mean(Il)), MHOrOATOMHEEX COHPTOR (B3aHMONCHCTBHC THHIEpHHA ©
rugpokcuaon Meau(ll}), anknernmos (OKMCIEHNE AMMHAYHEIM PACTBOPOM OKCHIA
cepefipa(l) » rumpokcunom mema(ll), BlamMmogeiicTBHE KpaXMana © HOmoM),
NpOBEICHAE MPAKTHIeCKNH paboThl: CROKCTRA PACTBOPE YKCYCHOH KHCIOTHL

PacuéTHRe 3a0a9H.

Brmmcnedid T YpapHenmio xuuudeckodl peawimm  (maccel, o0biMa,
KOIMHECTEA HOXOHOTD BellecTsa HIH MPOAYKTA PeakiHH [0 HIBSCTHRIM Macce,
DELEMY, KONHYECTRY OIHOCD M3 HCXOJIHAIX BETIECTE HIH NPOAYKTOE PEaKLHH).

AZOTCOMEPRALTHE OPraHH9ecKHE COBTHHEHMH.

AMHHOKHCIOTE Kak amMOTepHEE OPraHHHecKHe cogiHHeHHs, PRINTecKn:
¥ XHMHAUECKHE CBOMCTES AMMHORHCROT (Ha OpHMEpe FNWIWHA), bronorHveckoe
sHaweRHe aMuaokicaoT. [lenTuns.

Benke Kak TPHPOIHLE BHICOKOMOICKYIAPHEE coequmenud. TlepeHtHad,
STOpHYHAA H TpeTHUNads cTpyKTypa Gemkon. XuMpveckue cpoHersa Geakos:
THAPOIHS, TEHETY DA, KEHeCTECHHEIS PEAKIHA Ha GeiKn.

OKCHepHMENTATLHEE METOJR HIVUSHHS BIIECTR W WX NpEeBpamieH#il:
HaBMOACHAE | ONACANHE NeMOHCTPATTHORHEX ONBITOS: JeHATYpanEs Oelikos npy
HATPEBEHHY, [[BETHEIE PEAKIHE GenKos.

BricokoMoie Ky ISpHLIC COeTHHEHRA

(JCHOEBHBIE MOHATES XHAMHEH BRICOKOMONEKVIXPHEN COSTHHCHWIT MOHOMED,
MOHAME], CTPYKTYPHOS 3BEH0, CTENEHE TONHMEDHSALINK, CPCIHST MOTEKYIIpHAL
macca. (OCHOBHEIE WMETOOM CHHTE3A BRICOKOMONEKYISPHBIX COSIHHEHHH —
NOEMEePH3AM | IONHKOHIEHCALHA,

FKCMEpHMEHTATREEIR METOOR HIYYEeHHS BELIECTE M HX NpeBpaneHHA:
OIHAKOMIIEHHE ¢ 0OPAIEME PHPOAHBIX M HCKYCCTBEHHEIX BOAOKOH, IUIACTMACC,
KaYIYKOB,

MesnpeIMeTHEIE CBAIH,



Peanmsailis MeRTPeAMeT el CRael IPH K3y TeHHH OPraHuYeckol XHMHK B
10 knacee OCYIMECTRASETCH YEPe3 WCHOME30BAHHE KAk ODIMY ecTeCTBUHHO-
HAYYHEIX MOHATHHE, TAK H MOHESTHH, ABHIOWMXCE CHCTEMHBIMA Afd OT/ENRERX
npEIMETOB ECTECTEEHHO-HAYMHOID HHKIA.

Of1He SCTECTBEHEO-HAYHHER TOHKTHI: ¥RIEHAE, HAYMHE (aKT, raioTesa,
JAKOH, TEOPHN, aHANA3, CHATES, KNACCHHKALMEA, NEPHONHTHOCTD, HahmozeHne,
AMEpEHHe, SKCTepHMEnT, MOIETHPOBaHHE.

hpmuka:  MATepHA, SHEPTHA, Macca, aTOM, SOCKIPOH, MONSKYJa,
DHEPreTHIEeCKH YpOBEHb, BEmECTBO, Teno, o00bdéM, ArperaTHos COCTOHHNC
BemecTsa, (he3MecKie BEAHTHIE H eTHHHIL HX HIMEPSHHA.

BHONOTHA: KIeTks, opraEuim, Owocdepa, oOMeH BeNIECTE B OPraHHIME,
(otocunTes, OHOTOIHIECKH SKTHRHLIE BeIISCTHA (Bemxn, YITeROIE, WHPEH,

epMEHTEI).
Ceorpadis; MEHEPANLL, TOPHEE [OPOL, NONeIHbIE HCKOTMACMbIE, TOMIHBED,

PeCyYpLbi.

TexHONOrAA: OHIEBRIE [POJAYETEL, OCHOBE PAUHOHANRAOIO [OHTAHWH,
MOEOIIHE CPEACTEA, TEKAPCTREHHBIC H KOCMETHHUECKHS TIPETaparsl, MaTepHaIL H3
ACKYCCTBEHHRX H CHHTETHIECKHX BONORUE,

11 KJACC
OBIAA H HEOPTAHHYECKASH XHMHH

TeoperHueccKHe OCHOBE! XUMHH

Xumuweckwit  sneMent. Atos. SITpo  aroma, H30TONEL DNEKTPOHHAN
ofoedRa. JHEPreTHHECKHS YPOBHH, TIDIYPORHH, ATOMHLIE OpOHTATH, S-, Py d-
amesmenTsl, (ooBeHHOGTH PACTIPEneNeHHs HEKTPOHOB [0 OpOWMTAIdM B ATOMAX
YIEMEHTOB EPBEX YSTHPEX NEPHOAOR. DICKTPOHHAS KOHGUIYPALHL ATOMOB,

Tlepuompuecknii 2akod B [IcpHOIMHECKas CHOTEMA XHMHEECKHE ANEMERETOR
I K. Menneneesa. CBah NepHogndeckoro 3axona # TTepHOMITIEckoll CHOTEME
wAMIeckrx anementos 1, W Menmenecss ¢ coppeMeHHOH TeOpHeH CTPOSHHA
ATOMOB. JAKOHOMCPHOCTH HIMEHCHHES CROMCTS XHMEYECKHX J/ICMEHTOB H
ofipasveMhiX WMH TPOCTBIX ¥ CAOWHBIX BCHIECTE NO [PYINAM R IEPHOIAM.
FHaveHHe TEPHOIAYECKOrD JaK0HA B PAIRHTHE HEYKH.

CrpochAfie BemecTsa. XHMIUeCKss CREsh.  Bab *AMAuecKol  CBAIR
(KoBAMeHTHAs HEMONAPHAS M NONAPHAA, HOMHAM, MeTammndeckas). Mexamusus!
oBpasOBARES  KOBANEHTHOH xmMudeckoli ceasm  (oDMemmmd ¥ JOHOpHO-
aknerropredt). BogopogHas ceask. BateHTHOCT. DMSKTPOOTPHUATEILEHOCTE.
Crenenk oxncienns, Homm: karHoHE W aEHOHBL.



Bemectsa MONCKYIAPHOTO W HEMOJNEKYISDHOTO  CTPOSHHS.  3aKOH
MOCTOSHCTRA COCTABS BElMecTsa, THITH KPHCTANIHYECKHX PenieTok. JaBHCHMOCTL
CROMCTEA BEIIECTB OT THOA KPHCTATHYSCKOH POETKH.

[lopATHE O AMCNepcHEEX cHeTeMax., MerHAnsle B KOMIOHIHEIE PacTBOPDI,
MaccoBag A0MH BEECTRA B PACTBODE.

KnaccHpuraiss HEOPTAHHYECKHX COSTHHERH., Homestknatypa
HEeOPTaHHMEcKHN  BomecTR. | emeTwueckad CBRIL  HEOPrAHAACCKHX BELIKCTR,
MPHHALIEHANHK K PEITMYHBIM KTaCCam.

Whmpgeckas  peakims.  KnaccHDMKAMES  XEMHYSCKMX  peakiWi B
HEODTAHHYECKOH # OpraHMYeckol XHMHH, 3AKOH COXPAHCHHA MACCH BIICCTR,
SAKOH COXPAHEHIN H NPERPaneHHA SHEPTHH HPH XHMHYECKHX Pearijs.

CKOpOCTS Peasiii, e 3aBHCHMOCTE 0T pasmTiTHLX dakTopon. OSparimble
poaKIEe,  NHMHYeckoe paspoBecHe. DakTOpsl, BIMAOMEE HA  COCTORHHE
xumueckoro papgosecHs. Tpuanun Jle llarense.

DMERTPONHTHYECKAN JHCcouHall. CHIBAEE H cAabhle AeKTPOIHTEL Cpena
BOLHELY PACTBOPOB BEIlECTH: KHCNaA, HeRATPAILHAA, [MSIT0UHAL,

{EHCIHTEIRHO-ROCCTAHOBH TCIRHRE PeakiHi,

IKCTEPAMEHTAIRERE METONS WIYHEHHA BelIecTs W HX OPEBPAllcHHA:
nemoncTpaia Tabmun «IlepuoMHeckan cHcTeMa XHMuYeckix ancMerToR [l M.
MeHensepar, W3yHeHHe Mojenell KPHCTANIH4ecKHX peréTox, HabmojcHHE W
OITHCAHHE JEMOHCTPAIHOHHBIY B Naf0PaTOpHLIX CURTOR (PainoieHHe TePOKCHAE
BOMIOROIS B MPHCYTCTBHA KATAIHIATOPa, OTIPE/IE/IEHHe CPElbl PACTROPOR BEIIECTR
¢ TOMOIIBE) YHHBEPCANRHOIO HHIHAKATODH, PEAKIHH HOHHOTO oOmena),
npokeieHie TpaxTHgeckol paboTel « BIHAHKE pasmaiHbiy (aKTOpOE HA CKOPOCTE
XMMHYECKOH Peariiie.

Pacucrrbie 3amatim.

PacuéTe [0 YPEBHCHMAM XHMHUECKHX PeHKIHH, B TOM HHCIE
TEpMOXBMHYCCKHE PacHiThl, pacaéTel ¢ HCHORIOBAHMEM NOHATHR (MACCOBIA
IO BEOICCTBAR.

HeopranHueckas XUMHA

Hemeramiel, [lonowende uemerannos B  [lepmopmeckoil  cHcTeme
xpnipgecknx amemenror J[ M. Mergencesa B ocoDeHHOCTH CTPOSHHE ATOMOE.
dpauueckie CROICTBE HEMETAANOR. AWIOTPONAA HEMETALIOE (Hd TpHMEpPS
KHCTOpOia, cepsl, ocipopa o yriacpoma).

XUMHYCCKRe CBOMCTIA BRHEHIINX HEMeTATIOB (FANOTeHOB, CEPbl, 43074,
thocthopa,  yrmepoga M KPEMHHS) H HX  COSUHHCHEH (oKCHAOS,
KHCAOPOACOASPACALIMHY KHCAOT, BOMOPOLHBX coeIHHeHHH).

[puMeHeENe BARHSHITN HEMETAIIIOR M HX COSTIH HEHHH.



Metamie, Tonowenwe Merawos B [IepHOHUECKOR CHCTEME XHMHYCCKHX
ameserton JL M. Memaeneesa. OcoleHHOCTH CTPOSHEA EKTPOHNBN 000J0TeK
groMop metannos, Ofunme QEspyeckme cBoicTea metannos. Crnask METANLIOE,
ImerTpOXEMHHECKHE Pi HANPAIKEHUH MCTAILIOR.

¥ HMAUecKHe CROMCTER BameeHImRx merannoB (HATPHH, Kamui, KamhIHMH,
MATHHH, SIOMBHHIE, HHK, XPOM, WKEIe30, ME/lh) A HX COSIHHCHREH.

Ofmpe cnocoGsl Monyaenns Meranaos. [[puMeHeRHe MeTaioR B DLy H
TEXHHEE,

JkcHepUMEHTANBHEE METOMbl HMIYYEHHA BEIIECTR H HX npeBpameHHi:
WIyIEHEE RonaexmHy «METANIE M CIUIEEES, 00pPasuoB HEMETALNOB, pelleHHe
IKCIEPHMENTAIBHEIN  3&IT3', HalunojeHde H ONHCAHHE JEMOHCTPAllHOHHBRIX H
NafopaATOPHELX ONBITOR (BIaMMONCACTRHE PHAPOKCHIA ATIOMHHHA ¢ PacTRODAMH
KHCAOT ¥ eS0T, KeUeCTERHEEE PEAKIHA HA KATHOHL METATIOR).

PacgérHble 24034H.

PacyBTel Macchl BemecTea HMiH ofbEMa razos N0 AIRSCTHOMY KONHHECTEY
HElecTsd, MAcce FAH oObEMY OJIHOTO M3 YIACTBYIOWIHX B PeaKnuH BelllecTs,
pacyETel Maccsl (00BEME, KOIMMECTRA BAMECTEA) NPOAYKTOR Pedkiii, Gl OAHo
13 BelIecTh AMeeT TPHMECH,

XHMHSA H EEIHE

Ponk XHMHH B 0Becnedendy JKOJOTHUECKOH, IHEpreTHecKol | nHmesol
GeIongcHOCTH, PAsBHTHE Mequiuasl. [ToHATHE O HayYHHIN METOAEX (0IHAHMWA
BEMECTE H XHMHEYECKHX Peariiyii, .

Mpencrastenns o0 oDmMMX HAYTHRX NPHHOMTAEX TPOMBEILIICHHOTO
TIOMYYEHAA BAKHEH X BEUICCTR.

Yenosex & MEPE BEIIECTE H MaTEPHANOS: BIKHEHIME CIPOHTEILHLIE
MATEPHAITH], KOHCTPYKIHOHHEE MATEPHANRl, KPackH, CTEKIO, HKCpAMEEKD,
MATEPHANE! JULA HIEKTPOHHKH, HaHOMATSPHA/Ib, OPranuveckHe W MHHSPAILHLS
yIOOpeHnA.

Xumug W 30pOEhe TeNOBeKa: TPABHIA HCTIONLIOBAHAA JIERAPCTBEHHBIX
MpenapaTon, Npasiig Ge30macHore HCTOTE30BEAHIA PENApPaTon BRITOBOHE KHMHN
B [OBCENHEBHOH AHIHE.

MemxmpeaMeTHEIE CBIIH.

Pegnpnamms  MeRTIPEIMETHRIX  CRszell npe  HIydemEm  oDmed H
HeopradEdeckol XmMus B 11 Enzcce ocyIMECTRAACTCH 9eptd HCNOMBIOBIHHC KX
OBLUBTX  ECTECTBEHHO-HAYHHEIX IOHATHE, TaKk # DOAATHE, HB/AIOMIEXCE
CHCTeMHBIME 14 OTASNbHBLX TTREAMETOR eCTeCTREHAO-HIYHHOTD IIHKIL.

OfIHe SCTECTRERHO-HAYHHRIC OHATHA: Hay4He (aKT, THIOTEIH, JAK0H,
TEOPHS, @HATH3, CHHTC3, KIACCHPHKALMHA, NEPHOTHYHOCTE, HabMOIeHHE,
JKCTIEPHMEHT, MOIEIHPOBAHAES, H3MEPEHHE, SBICHHC.



(Dyamra: MATEpPHA, JHEPTHA, MACcCa, ATOM, JMEKTPOH, [(POTOH, HEHTpOH, HOH,
A30TOM, PATHOAKTARROCTE, MOJICKYIIA, JHEPTeTHECKHH YPOReHE, BEINECTRO, TEO,
ofnéM, arperaThoe COCTOREHE BEllSCTRA, MHIMYCCKHE RENATHHEL 1 CHMHATE HX
HIMEPEHHA, CKOPOCTE.

BHONOrAA: KNeTks, OPTAHE3IM, SKocHeTeMda, Ouocepa, Makpo- B
MHEPOIEMEHTEL, BHTAMANE, 00MEH BEIIECTE B OPraHHIMe.

leorpadms: MHHEPATH, TOPHEIE NOPOMIEL, TOJEINLIE HCKOMAEMBIE, TOMIHBD,
PECYPCLL

TeXHOMOrHE: XMMHMCCKAS MPOMBILLICHROCTE, METANNYPIHEL, MPOHIBOACTBY
CTPOHTEABHBIX MATEPHANOB, CENLCKOX0IANCTBEHHOE TIPOHIBOACTRO, [HINERan
NPOMBIIICHHOCTE,  APMALEETHISCKAS  NPOMBIINEHHOCTE,  OPOHIBOACTED
XOCMETHUECKHX Tpernaparos, UpOHIBOACTEG KOHCTPYROHOHAEIX MATCRHANOR,
3IEKTPOHHAR TPOMEIINEHHOCTE, HAROTEXHOTOTHE.



[IAHWPYEMBIE PE3VJIbTATEI OCBOEHWA IMTPOIPAMMEI 110 XHMHH
HA BAJOBOM YPOBHE CPEIHETQ OBIIEN) OBPAZOBAHWA

JHYHOCTHBIE PE3V.ILTATHI

GroC COO  yeramasnueaer Tpebopapms K Pe3yNBTATAM  OCBOSHHN
offygmomAMHCE OpoTpaMM  cpenEero  obuiero  oBpaloBanHA  (NHYHOCTHEIM,
METANPEIMETRRM ®  npemveTibind).  Hayamo-metomsdeckoll  ocHosol
paspaboThE TTAHAPYEMEIX PEIyNBTATOR OCBOSHHA NporpamMm cpegHery obmero
ofpaORAHME ABNASTCH CHOTEMHO-ASITENBHOCTHRIH NOLX0H.

B COOTBETCTBEH € CHCTEMHO-OSATENBHOCTHRM HOAXOLAOM B CTPYKTYPC
JHYHOCTHLIX PE3YILTATOR OCBOEHMA TpenMera «XHMHA® HA YPOBHE CpeIHert
ofIere oGpal0BRaHK BLLALIEHE CHENYIHE COCTARINIOILIHE

OCOZHAHHE OOVYAOMIHMHCA POCCHECKOH Tpamianckoil HACHTHIHOCTH -
FOTOBHOCTH K CAMOPAIBHTHIO, CAMOCTOSTENLHOCTH M CAMOOIPEILISHHED,

HATHYHE MOTHEALHY K 0DYIeHHIO;

HENEHATPARIEHHOE PAIBHTHE BHYTPEHARX YOeREHHHA THAHOCTE HA OCHORE
KTOYEBLEX NeHHOCTER B HCTOPHYECKIK TRaauiHi Da30R0H HAYRH XuMUH,

FOTORHOCTE H CHOCoOHOCTE O0VHAUWIRXCA PYKOBOACTBORATECA B CBOCH
JENTEALHOCTH LHEHHOCTHO-CMEICTIOBEIME YCTAHOBKAMH, TPHCYHHMYU LEIOCTHOMH
CHCTEMES XHMHYSCKOTO 0DpatoBaHEs,

HAINYHE TIPAROCOIHARES SKONOTHICCKOR KYIBTYPE M CHOCODHOCTH CTARHTE
ETH H CTPOHTL MUIHeHHEE TUIAHEL.

JIHTHoCTHRE Pe3yBTATH OCBOCHHA NPEOMETa «NHMHAY IJOCTHTAIOTCE B
eguncTBe y9eOHOH © BOCOMTATENBHOH JEATEIRHOCTH B. COOTBETCTBHH C
rYMAHHCTHYECKHMHE, COLMOKYIRTYPHBIMA, YV XOBHO-HPABCTBEHHRIME 1EHHOCTAMH
W HICANAMH pOCCHICKOrD rpamiaHckore ofmiecTsa, NpUHATHIME B obnecTse
HOPMEMH ¢ UPABHIAMH  NOBReleNHs,  cuocoDCTEYIHME  nponeccam
CAMONOIHAHWA, CAMOPAIEMTHA ¥  HPABCTREHHOTO CTAHOBNCHHA JHYHOCTH
0B YYaIoIITXCA.

JIMYHOCTHEIE PEIYALTATEl OCBOEHHMA TPCAMETA (NHMAA»  OTPARAIOT
CcHOPMHPOBAHHOCTD ONETA TMOSHABATEALHOH W TPARTHIECKOR JeATRNRHOCTH
OOYHAROIIMXCSE N0 PEATHIAIHA IPHHATHX B ofuecTre NEHHOCTEH, B ToM 9HE/IC B
HEGTH.

1} rpamaanekore BOCHHTANHA:

OCOIEZHEA O0YHAOTHMHACH CROHX KOHCTHTYIIHOHHBIX npan A o0A3aHAOCTEH,
YBaeHHA K 3AK0HY ¥ NPaB0nopiiKy;

NpeACTABNEEHA O COMHATHHEX HOpMax H (IPaRHIEX MeRTHYHOCTHRX
OTHOIMTEHHH B XONNeKTHBE,



FOTOBHOCTH K COBMECTHOH TBOPYECKOH JeSTeNBHOCTH NpH  CORTAHMW
yHeGHBIX TPOCKTOR, PelleHHn y4elHEX H [OIHARATENBHEIN J41a4, BUIOTHCHHA
NHMAYECKHN SKCHEPAMEHTOH,

cocoBHOCTH MOBAMATE W OPEHHMATE MOTHBB, HAMCPEHHA, IOTHKY H
APIYMEHTE! ADYIHYE HPH GHATHIE PAXTHTHLEX BHI0E yaeOHOR NesTenLHOCTH;

2} NATPROTHYECKOD BOCTIHTARHA:

UeHHOCTHOTO OTHOMCHHA K HCTOpHYECKOMY W HayMHOMY HACIEAHIO
OTEUECTREHAON XHMHH,

YBAaMEHHA K Opoueccy TBOpHecTsa 5 0ONACTH TCOPHH H [PAKTHYECKOro
ApAMEHEHHS XHMHH, OCOIHAHHA TOro, T0 NOCTHMEHHR HAYKH €CTh Pe3yRTar
IIRTERHBX  HAO/DOmeHHiH, KPOMOTHHEHX  SKCTIEPHMEHTATBHBIX  NMOHCKOE,
HOCTOSHHOTD TPYAA YUEARIX H NPAKTHROR,

HETepeca B MOZHABATENRHLIX MOTHBOB B UONYICHHH W NOCTEIYROIIEM
amaTHse HEGOPMAHE O DEPLJOBEN AOCTHNEHMAX COBNEMEHHOH 0TeHCCTREHHON
KHMHH;

3) AYXOBEHO-HPABCTBEHHOID BOCIHTAHNH:

HPARCTREHHOIO COSHAHHA, FTHIECKOID IORCISHHA;

COCOBHOCTH OMEHHBATE CHTYAURH, CBAAHHEIE ¢ XHMHICCKHMH ABTSITHAMH,
o NPHEHAMATE OCOSHAHHKE PELICHIE, OPHEHTHPYACE HA MOPANEHO-HPABCTECHHRIE
HOPMEL H IEHHOCTH;

FOTOBHOCTH ONENHBATL CBO¢ TOREJEHWE W NOCTYIKH CBOHX TOBAPHITIEH C
MOSHIME HPABCTBCHHBIX M IPEBOBRX HOPM W OCOIHAHHO NOCTENCTEHE STHX
NOCTYAEOE;

4) hopMEpoOBAHAA KYILETYPR 310POBEA:

NoHAMAHHA UeHEOCTEH JopoBoro W felomacHoro  00paa  MHIHM,
HeoDXOARMOCTE OTBETCTERHHON OTHOIMEHHS K CODCTBEHHOMY (MHIMMECKOMY M
NCHEXHYCCKOMY TI0MBLRD,

cofmofeHss Mpasun OesonacHoro o0pauieHHA ¢ BemecTamMH B ORITY,
HOBCETHERAOH WHIHE H B TRY0B0M ACHTe/RHEOCTH,

DOHHMAHHA [eHHOCTH [PABHA HHAMBHAVATEHOTO H  KODIEKTHEHOMO
fe301IaCHOTD NOBEERNS B CHTYAIRAX, YTPOMAIOMHX STOPOBEI H HHIHH JHJIEH;

OCOINAHNA TIOCHENCTEHI H HENPHATHR BPENHEX NPHBLMEK (YroTpednenid
ATKOTOJH, HAPKOTHROR, KyPeHHa);

S5) TPYA0BON0 BOCIHHTANHY:

KOMMYHHKATHBHON  KOMIETENTHOCTH B yuefH0-HCeIe[0BATenLCROH
NEATeNBHOCTH, OOIIECTBCHHO [ONe3HOH, TBODYECKOH ®  JIpYrHX BAZAX
AEA TS BHOCTE,

}’E‘IE.E[{'.IBEH HA AaKTHEHOL FHaCTHE B [!'EEI.TEHH'H HPEEIH'-IE“L‘-HHH 3aman
COUHATEHON HATPABICHAOCTH (B paMKaX CROETO KNaccd, WKOTHL);



HETEPEca K MPAKTHYCCKOMY HIYSeHHK npofeccii pasmuisoro pog, & oM
cfie Ha OCHOBE MPHMEHSHHE MPEIMETHEX IHAHA N0 XHMIEH,

YRAKESHHA K TPYAY, MOLIM TPV B PETYILTATAM TPYAOBOH AEATEIBHOCTH]

roTOBHOCTH K OCOIHAHHOMY BeIDODY HHAWBHOYANBHOR TPaskTOpHH
ofpasoranng, Oyaymed npodeccun W peamH3auml CODCTEEHHRIX HHIHCHHBIN
[AHOB ¢ YYETOM THYROCTHBEX HHTEPECOB, CIOCODHOCTER K XHMUH, HHTSPECOR H
norpedHocTel obmecTsa;

() IKOAOTHHECKOI0 BOCTHTAHNAL

IRONOTHYECKH Ngnecoobpasnore OTHOMICHHS K NPHPOJAE, KAK HCTOTHHEY
CYINECTBORAHWA HWHIHH HA JeMne;

(OHMMEREA  H00ATEHOTO X3paxTeps IKONOTHYSCKHX mOpobues, BARTHHA
IKOHOMEMECIHY TIPOMEGCOR HA COCTOAHAE IPEPOIHOIT I COLMANRTON CpeaLt;

OCOSHAHAY  HeoBXonHMOCTH  HCIONEIOBAHHA JOCTHAeHHH XAMAH o
pelleHHA BOOPOCOE PAITHOHATEHOID OPHPOIOTOIEI0BAHHA,

AKTHBHOTO HENDHATHS ACHCTRHY, NOPHEOCAUMX Bpeld  OKpysaomed
npupojlHol cpefe, YMCHHA NPOTHOMPOBATE HefNaronpHATHEE IKOIOTHHECKHS
NoCe cTEHA TPEINPHIHMaeMEN JeHCTEHH | NPEIOTRPAIIATE HX,

FATHTHA PA3BETOTD SKOIOUHTECKOIY MEITLTEHHH, IROTOTHIECKOH KYIBTYDH,
OITRITA JEATENLHOCTH IKOTOTHYeCKoH HAMPaBNEHHOCTH, VMEHHA
PYKOBOJCTEOBATLCH MMH B MO3HABATENEHOH, KOMMYHHKATHEHOH Y COnHANBEHOH
pakTHEE, COOCOOHOCTH M YMEHHA SKTHBHO [POTHBOCTORTR HNECIOTHH
semodobnm;

7} NENHOCTH HAYIHOID MOIHANH:

cHOPMEPOBZHHOCTH  MHAPOROIIPEHHA, COOTBETCTBYIOWEIO CORPEMEHHOMY
YPORHIO PasBHTHA HAYKH B 00UIeCTBEHHOH NPaKTHKY;

NOHHMAHHE CcneMA(AEH XHMHH @ KAK HaYKH, OCO3HAHMY € pomt R
(HOPMAPOBEHIH PANMOHANLHOND HAYYHOTO MBIIUIEHHA, COSIRHMM LENOCTHOTO
NpeACTABICHAA 00 OKPYEAIOUWEM MHPE K2k 0 gIHECTEE NPHPOIE H HEIOBCKd, B
MOSHAHWKM NPHPOIHLEIX 3AKOHOMEPHOCTEH H PCHICHAN mpobiieM  COXPaESHHA
NPEPOTHOTD PABHOBECH,

vhemgimocTy B ocolol  IHAYMMOCTH — XHMHH - JU0H coBpeMeHHOH
MERTH3AOMH: B €8 IyMBHWCTAUECKDH HanpapieHHOCTH H BaHOH ponmH B
CORTAHNH HOBO Ga3hl MaTepHansHol KyIRTYDEL, PellCHHE raobansHery npodaeM
VCTOHYHBOTO PAIERTHA UENOBEHECTEA — CHIPbeBOH, JHepreTHUeCKOH, MALIEROH H
AKOUIOTHYECKOH Be30NACHOCTH, B PAiBHTHH Me/HIHHL, oDecTedeHMH YCIOBHA
VCOEMHONG TPYAa H 3KOJOTHYECKH xoM(OPTHOH #HIHH KaMgoro ineHa
oOIecTR;

eCTECTBCHHO-HAYIHOH TpaMOTHOCTH: NOHHMAHAA CYDIHOCTH —MOTO0E
HOYHAHIA, WCTIONBIYEMETX B ECTECTBEHHBIN HayRax, cnocoDHOCTH HCHONBIOBATH



NONYYAEMEIE THAHHA JIA aHaTHsa M 00hACHEHHA SBJIeHAN OKPYKAIOINEre MHDPA H
NPOHCXORAIEX B HEM HIMEHEHHH, YMEHHA JenaTh 000CHOBAHHKE JAXTHOYEHHS Ha
OCHOBE HAYYHHX (EKIOB H  HMEMHXCA JAEHEX © [&Ik0 TOIyYeHH:
HOCTOBEPHLIX BRIBOLOE,

C:E'IEI-EI:I-EHI:I-I:']'H CAMOCTOATEIRAD HCIIONBIOEETE XHMHYCCEHS 3IHAHHE JIIH
peleHEd OpodieM B PEANEHRIN KHIHCHERIX CHTYAITHAX,

HHTEPECA K NOHAHHIO H HCCIENOBaTeNbekol JeaTenbHOCTH;

IOTORBHOCTH W CcOocoDHOCTH X HEOpCpHIBHOMY  0DpajloBaHH) H
CaMO0DpasoBAHKI0, K AKTHRHOMY [OMYVEHHID HOBLIX 3HAHMH 00 XHMHH B
CODTBETCTRHM ¢ HHIHEHHBIME TI0TPe0HOCTAMH]

WITEPeca K OCOBEHIOCTAM TPY/IE B PESMIMHBIX Cepax NpodeccHOHANEROH

AeRTENLHOCTH,
METANPEIMETHLBIE PESVIIRTATEI

MeTanpe MeTHRIC PeIyIBTATE OCBOCHHS yuelHOTD MpeaMera «XHMHDY Ha
yposHe cpeaHero obmero obpasoBaHHA BKIIYEIOT!

JpauMMBEle  gum QOPMHPOBAHHA  MHPOBOIIPEHEHN  ODYUARMIIHXCH
MeRIHCUHILTARApHRe (MeRTpeIMeTHEE) 0DIIeHayVYHEIE TTOHATHY, OTPLKAIDOIIHES
HENOCTHOCTE HAVYHOH EapIHHEEl MHP2 H CHEFJ;H@EK}' METOOOB MNO3HAHWA,
HCTIONEIVEMELY B ECTECTBCHHEIX HAYKAX (MATCpEd, BENIECTRO, IHEPruf, ARNEHHE,
MpOLECs, CHCTeMa, Hay4HEIE (BakT, NPHHLHEI, MHII0TEsE, SAKOHOMEPHOCTD, 3aK0H,
TEOpHS, HCCNeI0BAHHE, HADMOIEHHE, HAMEPEHHE, FRCTIEPHMENT H IpyTHE),

VHHBEpCAIBHRE yiednnle JeficTeHa (NO3HaBATENRHLIC, KOMMYHHKATHREHLIE,

PeryIaTHBHEIE ), OB ECICHEBAIOTTHE popMHpOBEHAE  QYHKIHOHATLHOH
IPAMOTHOCTH H COUHANEHOH KOMIETOHIHE 00YUALOIIKNCH;
crocofHOCTR OOV IR CE HCHONBI0BATE OCROCHHEE

AMENCTHCITHIIHEAPHbIE, MHPOBO3IPEHTYECKHE 3HAHHA W YHHBEPCHANbHBIE Y9eOHbIE
neiicTERA B MO3HARATENEHON H CONEANRHON NPAKTHEL.

MeTranpeIMETHRIC PEIVILTATE OTPAKAIOT OBTATEHHE YHHBEPCAILHbIMM
yueOHEIMH ~ MO3HABATENLHEIMH, KOMMYHAKATHBHBIMH W  PEryINTHEHEIME
OeHACTBHAMHA.

OpaajeHne  VHHBEPCAALHBIME  YYelHBIMH = NO3HABATENLHEIMH
AEHCTBHAMES

1) DazoBbIe JOrHY9eCcKHe feRcTRHA]

CAMOCTOATENRHO  QOPMYAHPOBATE H  AKTYATHIHpOBaTh  mpobneny,
BCECTOPOHHE €€ pacCMaTpPHBaTE;

ONpeJenaTh [eAH ACATENRHOCTH, 3a7aBafd NapaMerpsl B KPHTEPHH HX
MOCTHAEHAA, COOTHOCHTE PEIVILTATE JESTENEHOCTH C MOCTAR/ISHHRIMHA He/IAMH;

HCHOMB3IOBATS (PH OCBOEHHH IHMARWE MpHEME] MOTHYECKON0 MBIITEHAA —
BEIJENATh XADAKTEPHRIE NPHIHAKH NOHATHHA W YCTAHABNHBATE HX B3AHMOCBAZL,



HCTONBI0RATh CODTEETCTRYIONHE HORATAA A4 0GRACKRHAN OTebHBIX faxTes H
ABICHH;

BROMPATE OCHOBAHHE H KPHTEPHH JIIR EnaccHpHKAIHE BELECT® |
AHMHYECKHX PEANTIHIT;

YVCTAHARTHBATE TPAMHHHO-CABACTREHHRIE CBEIH  MEENY  HIVHACMEIMH
SBJIEHHHMHE,

CTPOHTE NOFAYECKHE  PACCYROCHHA (MEOYKTHBHBG, ACTYKTHBHBIE, 0O
AHATOTHH), BHARIATL SAKOHOMEPHOCTH M [pOTHBORSHHA B paccMATPHEAEMEX
ARIEHHN, (DOPMYIHPOBATE BRIBOTEL H SAETHNEHIE,

NpEHMeHATE B MpoieCce DOSHAHAS, HCMUTRIVEMEIS B XHMAH CHMBOMAHSCKHE
(3HaKOBRIE) MOJIE/H, NPe0GPAORRINATE MO/ISILHELE IPEICTARIEHAR = KHMHTSCIHA
apaK  (cUMBOT) 3NeMeHTa, XHMMAdeckad QopMyna, YpaBHCUHE KHMHIECKOH
peaKAn — NpH pemieHHl yueOHRK TOIHABATCIRHLIX 31 IPAKTHICCKAX 387184,
NPHMEHATE HAa3BAHHEIE MOLIEHEE IPCACTARNEHHS U1 BEIABICHHA XKEPAKTEPHEIX
NPHIHAKOB H3Y4aCMBIX BEMIECTE B NHMIHCCKHX peaKLHi.

2) fa30Bble HCCTEN0EATEALCKAE NCHCTEHI;

BIAAETE OCHOBEMH METOAOB HAYYHOTO TO3HAHMA BEICCTB W XHMHTCCHRHX
PeAKHIL

@npmynapﬂnarhluuulusagaqﬂiﬁmnﬂnnhauﬂﬂ,u:nnnbanawn,uﬂcraBH3ﬂume
B CAMOCTORTEALHO COHOpMyNHPOBAHHEIE BOTPOCEL B KAMSCTRE HHCTPYMOHTA
[NOTHAHEA # OCHOES! [[Nf GOPMHUPORAHHA IMIOTEILI N0 [POBEPES NPABHILHOCTH
BHICKAILIBACMBIN CYMIISHHEH,

BAATET, HABBIKAMH CAMOCTOSTEIBHOTO TUIAHHPOBAHHA W TPORCNCHHA
YHeHHYeCKHX FKCTEPUMEHTOR, COBSPIIEHCTBOBATE YMEHIHA HabmonaTs 38 X0ooM
NpOUeced, CAMOCTOSTENBHO [POTEGSHPOBATR M0 PeIyLTAT, hopMyTHPOBATE
oBoGIEnyS  BRIBOIL! OTHOCHTENBHG JOCTOBEPHOCTH pesyIpTalon HCCIEIORAHHA,
cocTanTaTs obocHoBanHLI OTIET 0 npojenarHoil pabore;

npROGpeTaTs  OTEIT  YHeRHHecKod HecTedoBaTenkekol W TIPOCKTHOMH
NeATEMBHOCTH, HPOSBAATE crnocolHOCTE H TOTOBHOCTR K CAMOCTOATSILHOMY
NOMCKY METOMOR PEICHHs NPAKTHHECKAX 38189, MPHMCHEHHIO PadDITHEX
METOIOE TOIHEHH,

3) pabora ¢ nRdopMaHen:

OpPHEHTHPOBATECA B  PASTHTHRIN  HCTOTHHKARX urgopMamiE  (HayTHO-
NOMYAApHAA JHTEPATYpE  XAMHYCCKOTO COJCPKAHAS, CTPABOUHBIE nacobHA,
pecypesl MuTepHeTa), aHuIHIAPOBATE HHPOPMAIIE PAYIHIHEX BHAOE W GOpM
npecTaBIe AL, KPHTHYSCKH OLEHHRATE ed OoCTOREPHOCTh H

HENPOTHEOPEYHBOCTE;



GOpPMYIHPOBATE JALPOCH H MPHAMESHATE PAITHYHEE METOAM TPH [OHCKS H
orfope  wmbopMaEE, BeoGXOIHMOH aAnd  BRNOAHGHHE  yIelHBX  3auaq
oHpeeneHHore THIA;

NPHOOPETaTE ONBT HCOOTBRIOBAHHA HAQOPMATHOHHO-KOMMYHHKSTHEHBIX
TeXHOMOIHH A PAsIHTHEX DOHCKOBEDX CHCTEM),

CAMOCTOATENEHO  BEIOMPATE  ONTHMATEHYE  QopMy — TpENCTARNICHMN
pEhopMaIE (CXEMEL, TPAQHKH, THATPAMMEL, Ta0IHIE, PHCYHER H ApyTHE),

MCHDTLIOBATLE HAYYHRIM S3MK B KadecTBe cpelcTa npd  pabote ¢
YHMEYECKOR  WHOpMammed: OpPHMEHATE MemTpenMeTHEEie  (fHimdeckHe H
MATEMETHHECKHE ) IHAKA A CHMBOEL, hopsMyisl, abfpesHaryphl, HOMEHEIATYPY:

HCIONB30BATE H TPeodpasosBaTh  3HAKOBO-CHMBOIHYECKHE  CpedcTha
HArIEIROCTH.

Oriajenie YHHBEPCAALHBIME KOMMYHHKATHEHLIMH JeHCTBHAMNA:

334BATE BONPOCH 10 CVINECTSY 00CYHIASMOE TEMEl B X0 THANOA HFIH
OHCKVCCHH,  BRICKASRIBATE  MOew,  QOpMyIMPOBATE CBOH  NPELIOACHHA
OTHOCHTEIRHO BRIOITHEHES TPeiIoen o 3a1aiH;

BEICTYIIATE ¢ Mpe3eHTAOHEH pPeIviIRTATOR TOSHABATENRHOH AEATETBHOCTH,
NOAYHEHHRN CAMOCTOATENRHO WK COBMECTHO CO CREPCTHHRAME NMPH BRIIOTHEHHE
XHMHHECKOTO JKCOepHMEHTE, TPAKTHYeckol paloTel 10 HCCHGIORANHIO CBOJCTE
H3YMSEMBIX BEIECTR, PeanH3auuy y4edHOrO IpoeKTa A QOPMYIHPOBAThE BRIBOIEL
M0 pesyaLTaTaM NpoBedSHHRX MCCIEZ0BAHMA MyTéM COrNAcOBAHHA MOIANMHA B
xome ofcyRIeHHs H 00MeHa MHCHHAMH.

Ouasgenne VHRBEPCATLHBIME DETYARTABHBIME JOHCTRHMMA!

CEMOCTOATENLHO [UIAHHPOBATE W OCYUIECTBINTE CBOMY HOIHABATENLHYID
AeATeNBHOCTR, Ompegenas ef WeNH W 3A0a9H, KOHTPONHPOBATE H OO MEpe
AeoOXOMMOCTH  KOPPEKTHPOBATL NPEIUIATHEMEI]  ANTOpATM  nelicTeMid  mpH
BRITTOAHGHHE Y9eOHEIX H HCCHeNOoBATENLCKHX 3814, BRIDHPaTE Hawbones
abexTHBEMH crocof WX pemends ¢ yIETOM [ONYYeNHS HOBRIX 3HAHHHA O
BEINEcTEIX M XHMHTCCEY Peakilaax;

OCYINECTRIATL CHMUHEIHT’,}DH]: C'Bﬂ-ﬂﬁ JeATENEHOCTH Ha DCHOBC CamMOaHamHaa
H CAMOOEEHKH,

NPEIMETHBIE PEIYILTATHI

10 KNACC

[MpeaMeTHble Pe3yNRTATE OCBOCHHA Kypea «(Opranpdeckas  XHMHAD
OTPAKAIOT:

CIOPMEPOBAHHDCTE  NPEACTABACHENA 0 XHMHTECHOH  COCTRRIMHOUIEH
EE'I'-ECTBEHHG-HH-}"—EHDH KAPTHHEL MHAPL, PolH XHMAA B IIOJHAHHHE SIBITEH M



NpHPOIE, B  (JOPMHpOBAHWH  MBINVICHHS B KYIRTYPE  JIHSHOCTH, el
GYHKIHOHAIBAOH TPAMOTHOCTH, HEODXOLMMON AL PEIeHHA NPAKTHHACCKI Ja1ad
H JKOIOMEYMEcKH 0DOCHOBAHHODD OTHOMEHHA K CROSMY JOUPORRIO H IPHpONEOH
Cpeae;

BAAJEHHE  CHCTEMOH — XHMHYCCKHX sHaHEH, EOTOpas  BRIKOMAET
OCHOBONIOMATRIONTHE NORATHA (XHMHMECKHH 3MEMEHT, 8TOM, JJEKTPOHRAA
oboNno9Ka ATOMEA, MOTEKYE, BANERTHOCTS, 3NEKTPOOTPRIATENLHOCTD, KAMHYCCREA
CREh, CTPYKTYpHaH opuyna (pamépuyTad o COKPAMEHNAR), MOJh, MOLIDHAN
Macca, MONAPHEN o0néM, yraepomHe cxeneT, GYHKNHOHANRHAS TPy,
PAIMEAT, H3OMEPHL, HIOMCPE, rOMOJIOTHYECKHH PAJL, FOMOUIONHE, YTTIEBOMOPOILE,
KHCIOpO A a30TCONSpiRalpe COSMMHCHIA, MOHOMEP, MOMHMED, CTPYKIYPHOS
ABERED, BHCOROMONERYIIAPHEIS COSNHHEHHA); TCOPHA M 3AKOHKL (TEOPHS CTPOSHHL
ODFAHAMECKHX BemecTs A. M. ByTnepoBs, 3aKOH COXPAHEHHA MacCH BOIICCTR);
SAKOHOMEPHOCTH, CHMBOJHYECHMH HIEIK NHMEH, MHPOBOSIPCHECSCEHE JHAHNA,
NEHKANHE B OCHOBE NMOHWMAHHA [PHIYHHHOCTH W CHCTOMHOCTH XHMHHSCKHX
sEneHnEl, DHAKTOAOTHUECKHE CBEACHHA O CROHCTBAX, COCTABE, TOAYUCHHHE W
Gel0mACHOM WCTOMBIORANMH BEOKHEHINX OPrammuecKdX Bemects B Gury H
APAKTHUSCKON JeaTelbHOCTH 9en0Bekd,

eOPMHPOSAHHOCTE YMEHHA BRIABINTh XApAKTCPHBIE NPHIHAKH TOHATHiA,
YCTARABMABATE MX BIAHMOCEESh, HCMONE30BATE COOTBEICTEYIOMHE NOBATHR npH
OITHCAHAN COCTABA, CTPOCHHA ¥ PEBPALIEHHH OprasHHyeckx COCIHAEHHAH,

CPOPMHPOBAHAGCTE YMEHUH HCIOABI0RATE XHMHHECKYIO CHMBOJIHEY 104
COCTARMEHES MONEKY/ISPHEX M CTPYKTYpPHbIX (pPa3sEpHYTOH, COKpanERHDi )
hopMyT  OPraHEYecKHX  BEIIECTE  H YpaRHSHHH  XEMHMECKHX —pearii,
HATOTABIHBATE MOIETH MOASKY OPTAHHYECKHX BedlecTs I718 WIMKCTPAlHA HX
KHMHHECKOTO H IPOCTPAHCTRERHOTO CTPOSHH,

cipOPMHpPUBARHOCTE YMEHRH YCTAHARIMEATE NPHHAMIERHOCTE HIyHCHHRX
OPTAHHMCCKAX  BerlecTs 00 HX COCTasy H CTpOBHMIG K OTPEICHEHAOMY
KIaccy/Tpymne coequHeHHH (yrieBolopoisl, KHCIOPOT H A30TCONEPEallAS
COeNMHENHS, BRICOKOMONEEYIIHPHEE coefiHHEHH), NUBATE MM HA3IBAHHE 10
crcTemamideckoil momearaarvpe (IUPAC), a Tamme NPHBONHTE TPHBHATEHLIE
HARAHAS OTAGNBHEIN OpPraHAYecKHX BEmecTR (ITHISH, HPOTHISH, ALETHJIEH,
STHIEHIHKON,, FIALEPHN, BeHol, GopMATsAeIHi, aueTalbIerH, MypLRbHHIAN
KHEIOTA, YECYCHAA KHCIOTE, ONSHHOBAT KHCAOTA, CTeAPHHOBAS KHCI0TA, TAIOROAA,
dpyETO3a, Kpaxmin, TeLmodsd, CAMITHH);

chopMHPOBAHAGETh YMEHHA ONPEASTATE  BHIE XHMHYECKOH CRAZH B
OPraHHHECKAX COBIKHEHHAX {O/HAAPHIE W KPATHEE );



cPOPMMPOBAHHOCTE  YMEHHA LPHMEHATE DIOWCHES TEOPHH  CIPOSHHA
OpraHHMecKHx BemecTs A, M. ByTneposa Jnd 00BACHCHNY IABHCHMOCTH CROFCTH
BEINECTB OT HX COCTABA M CTPOSHHA; 3K0H COXPAHEHNN MACCH] BEMECTR,

oHOPMUpOBAHHOCTE  YMEHHH  XapAKTCPHIOBATL  COCTAR,  CTPOCHHE,
dE3MMecKHe M XHMHUECKHE CROMCTBA THITHYHELX npefcTasHTenSd PANIHHHLIX
KIACCOB OPTAHWYIECKHX Bemgects (MeTaH, 5TaH, 3THIeH, UPOMHNCE, AueTHICH,
GyTammen-1,3, mermnbyragmen-1,3, OGeHson, meranofi, STAHOMN, ITHACHTIHEOIL,
rIMuepHEn, GeHod, ANCTANLNErHN, MYPABBHHAE H YRCYCHAS KHCNOTHL, TIOKO33,
KPAXMAT, LENTI0N03a, AMBHOYKCYCHAR KHCNOTA), HOCTPHPOBATE TEHETHHECKYI
CBHIE MERTY HHME YPABHCHAAMH COOTBETCTRYIOUIMX KHMWHECKHX peakmmi ¢
HCTIONE30BAHHENM CTPYKTYPHELX (OpMys;

chHOpMHPORANIOCTE YMEHHA XAPaKTePH3I0BATE HCTOTHHEE YIIC¢BO0POTHOTT
chipkf  (mediTh, TpHpoAHBIE ras, yroik), cocobbl WK mepepaloTER W
NPaETHYECKOe NpHMeHeHHe IpOIyKTOR nepepaboTRH;

chOpMHPOBAHHOCTE YMEHHH NPOBOIATE BHIMHCASHHA [0 KHMAUSCKHM
YpaRHeHHEM (Macckl, oOhEMa, KOIMMECTBA HOXONHOIO BCIICCTEA WM NPOJYKTa
pEAKIpA [0 WIBECTHRIM Macce, oOBéMy, KONHYECTBY OOHOTO M3 HCXOMHEX
BellECTR HITH TPOIYETOR PEaKIHHE),

chopMUpOBAREOCTS YMeHkil BlajeTh cucTemol 3nanui 0b  OCHOBHAIX
METOJAX BAYIHOTO [MOIHAHHA, HCIOMEIYEMEIX B XHMHH OpH H3YHSHHH BELISCTR H
NAMATECKHY, ARMeHRH (HADINOeHHe, HIMEPSHHES, IKCICPHMEHT, MOIENTHPOREHHE ),
MCTOIRIOBEATE CHCTEMHEIE XHMHYSCKME 3HAHAS Uil NPHHEATHA PemieHHH B
KOHKPCTHRIX OKH3HEHHBIX CHTYALMSX, CBASAHHEIX C BCIUECTEAMM  H WX
NPHMEHCHHEM;

cihopMHPOBAHAOCTE YMEHHH CODITIOAATE NPARKIA NOAEI0RAHIA XHMHIECKOH
nocymoii W naboparopHEM 080pyQOBaHHEM, d TAKKE IPABHIA obpamenHs ¢
REUIECTEAMH B CODTEETCIBHH ¢ HHCTPYRIMAMH 10 BRIMOTHeHHIo nafoparopibix
XKHMHYECKHX OIBITOR;

chOpMEPOBAHHOCTE YMEHH [UIAHAPORATE H BBITIDIHATH XHMEHECKHH
agCnepMenT (PEBpaeHns OPraHHYeckix BeeCTB MPH HAIPEBAHHH, NOIySeHHE
ITHNEHA M WIVMEHHE €ro CBOACTR, KAYeCTSeHHLIE Peaxipnl OpTanHHMeciKhx
BEMIECTE, JAcHATYpanms OeiKOB MPH HATPERAHHH, UBCTHHIE PeaKiMH O2IKDE) B
COOTBETCTEMH ¢ TDARATAMYM  TexHurm GesomacHocTR npH  ofpameHHd ¢
pemmectTBaMM W nabopaTopHmEM  oDopyAoBaEues, TPENCTARNATh REXYTBTATHL
KHMWHECKOrO DKCTepHMEHTE B (OpPMe 3alHCH YPaBHCHHH COOTBETCTEYHOUIHX
pearini 1 GopMY/IHPOBATE BEIBOJIE HA OCHOBE STHY PEIYNETATOR,

cOpMHPOBAHHOCTE  YMEHHHE KPHTHYECKH AHATHIMPOBATE XHMHTECKYH
HHQOPMEIHIO, TOMYYSSMyl0 H3 PajFELx HCTOUHHKOB {CpefcTsa MACCOROH
urihopMaum, FHTEPHET 1 ApYTHX),



chopuapoRasEocTs  ymennH  cofurofath  DpaBEIA  SKOIOFHEECHH
nenecoofpainore NOBEIEHHA B GuTy W TPyAOBOH JeATEAbHOCTH B LEIAX
COXPAHEHHS CBOETD INOPOBEA M OKDYRAIOIMEH NpHPOAHOR CPENBl, OCOSHARATE
OIIACHOCTh BO3NCHCTBHS Ha JKHHHIE OPraHHIMBL OUPEASTEHHLIX OPTaldIeCcKHs
gemects, nommsas cuucn norasaTens [1JIK, noschaTe Ha npUMepax CIoCotn!
yMEHRIIEHH] H NpefOTEPaINens HX BpeiHoro po3neHCTEHA HA OpPTaHASM
HENOBeKA;

A8 0OYIAOMEXCA ¢ OTPAHMHYCHHEIMA BOIMOWHOCTAME 3A0POELA, YMEHHT
NPEMEHATE IHAHWS 00 OCHOBHBIX ROCTYTIHEIX METORAX NO3HAHAS BELICCTE H
YHMHISCKHY SRJIEHHH,

oI cnenmiX A CHaboRHAAIHEX  O0YYUOLMXCH: YMEHHE HCNOILIORATR
penEedHO-TONETHY 0 CHCTEMY oboanagennit JI. Bpaiina AR JammcH XHMATECKHY

dpophyaL.
11 KJIACC

[MpemMeTHEe PE3YALTATHL OCROSHHA Kypea «ObIas ¥ HeopraHuMecKasd
KHMHAR OTRAEHANYT

chOPMMPOBAEHOCTE  [PENCTABCHAN: 0  XHMHYecKoH COCTAB/IAOmMEH
CCTECTREHAO-HAVIHOR KapTHHR MHPa, POIH XHMHH B MOSHAHHE  SBIeHMH
npupodsl, & (OPMUPOBAHWH  MBUIDICHMS M KyARTYPhl [THIHOCTH, eé
GYAKITHOHAIRHOH FPAMOTHOCTH, geohxoguMoll 104 pelcHH NPaKTHEeCKHEX 33044
M 3KOJOTHEECKH 0DOCHOBAHHOND OTHOMEHHA K CBOCMY 3O0POBLIO 1 IpAPOIHOH
cpeae;

RANeHWe  CHCTeMoH  XAMHYeCKHX — JHaHMH, XOTOpax  BEMOMACT.
OCHOBONONATAIOINE TOHATHS (XHMWIECKHE JJeMEeHT, @T0M, H30TOom, 3, P= d-
AMEKTPOHILIE OpGHTAIH aTOMOB, WOH, MOISKYIa, MO, MOJAPHELL  0OBEM,
BATEHTHMTE, ﬁﬂﬂh‘I'FIDGTFHIlE'lﬂthﬁETE, CTeMeHs DKHCIEHAA, XHMHYECKAH CEH3hL
(KOBANCHTHAN, HOAHAH, MeTALINYECKaL, BOACPOAHAL), KPHCTALIHIECKAR pemméria,
THTE ~ XHMWYECKWX  peakiMif, pECTBOP, ICKTPONMTH,  HENIEKTPOTHTEL
SMEKTPONHATHICCKAS OHCCOTIHALMH, OKHCIHTENL, BOCCTAHOBHTEAL, CHOPOCTL
XEMHUSCKONH PeakiiHH, XUMHISCKOe PABHOBECHE), TEOPHH M 3aKOHL {TeopHa
EKTPOANTHIECKOH AHCCOMHAIHH, nepuoiisecknit zaxon Jl. M. Menneneesa,
SAKOH COXDAHSHRS MACCH BENECTS, 3AKOM COXPAHENHN H IPERPAINEHI SHEPTHH
TP KEMAYECKMX PEaKITHAX), 3AKOHOMCPHOCTH, CHMBONFTECKHH RILIK XUMHR,
MHPOBOIIPEHHECKHE SHAHNMA, NEMANIHE B OCHOBS TMOHMMAHMA TPIMEHHOCTH H
CHCTEMHOCTH XHMHHSCKHX ABMEHAH, (aKTOMOTHYecKHe CBefeHHs 0 CBOHCTRAX,
COCTABE, MONYIEHHA H Ge30TacHoM HCTIGBI0BAHHH BEmHCHITN: HeOpraHHueckHX
pemecTs B ORITY 8 OpaKTRIECKOH NeATENBHOCTH YeI0BaKa;



¢OPMHPOBAHAOCTD YMENHT BRIAHIATE XAPAKTCDHBIE NPHIHAKH TOHATHI,
YCTAHABNMBATE HX B3AMMOCBEA3L, HEIOAEI0RATE COOTRETCIBYIONIHE NOHATHA [TPH
OTMHCAHAH HeopraHyYeCKHX BEILECTE H HX IPEEPATIEHHH;

cHOPMHPORARHOCTE YMEHHH HCMOBI0BATE XHMHHECKYH) CHMBOTHKY [N
COCTARICHHA  OPMYT BEIIECTH ©  YPABHEHWH  XHMITMECKHX peariHi,
cucTeMarmueckyto Homenkaatypy (IUPAC) v TpHBHATEHEE HASBAHRA OTALIRHBIN
HEOPTAHKIECKAX BEIIRCTR (vrapeeiii ras, YIUEKHCHEE 143, AMMHAK, raménas
H3BECTE, HEramenas HIBECTh, IHTEEBAA COHa, MHPHT H APYTHE);

COPMAPOBAHHOCTE YMeHHI OMpeneniTs BANSHTHOCT, H CTENEHb OKHCICHHH
NHMHYECEWR ANeMeHTOR B COLHHCHHAX PAFTHYHOTD COCTAaBA, BHO UMWY ECKOH
cRN3H (KORATEHTHAN, HOHHAN, METAITHMSCKAN, ROFIOPO/IHANR) B COSUHSHAAK, THII
xpucTAlTAYeckoil peluéTEE KOHKPETHOTO BEIUSCTRA (aroMBas, MOISKYITARHAT,
HOHHAS, MCTANTHYECKAR ), XAPAKTep CPEkl B BOJIHELX PACTBOPAX HEOPTaHHSCCRHA
coeqHHeHHit:

chOpMHPOBAHHOCTE YMEH I YCTAHARTHEATD NPHHALIEHHOCTE
HEQPTAHMYECKHX BenlECTR [0 HX COCTaRy K ONpEenEHHOMY KIaccy/TpyIne
COREMEENTE (IPOCTHE BEILCCTEA — MUTAILIR W HEMETAMTE, OKCHIb, OCHOBALHA,
KHCIOTH, ampoTepHRE MHAPORCHIE, CONH);

COHOPMEPOBRRHOCTE YMEHHT DACKPHLIBATE CMBICH MEPHOIMUECKOrD JAKOHA AL
M. Menneneesa 0 IEMOHCTPHEPOBATE €0 CHCTEMATHIHPYIONYIO, 00bACHHTENHYIO
H IPOTHOCTHIECKYH) (Y HELH;

cAOPMEPOREHHOCTE  YMEHHR  XapaKTepH3osarh EXTPOHHOS CTPOTHHS
ATOMOR XHMHMECKHX aneMeHTOR 1—4 nephogos TlepRomedeckoH CHCTEME!
whMimeckny onemenrtor JI WM. Mernmeneema, MCIONBIYE OOHATHA ©5-, Py d-
SMCKTPOHHLIE OpOHTATHY, {IHEPIETHISCKHE YVPOEHHY, OO BACHETD
TAKOHOMEPHOCTH HAMEHEHHS CBOACTE XHMHTCCKHY MIEMUHTUR H HX COCITHAEHEHR
o mepHofam ¥ rpynman [lepuogrieciod cHCTeMR XHMIMECKEX JISMEHTOB bLig 55
Meraeneena,

ClpOPMRPOBAEHGCTE  YMEHHH  XapakrepHIoBATEh {omucmsare) obmme
SHMAYECEEe CROMCTEA  HEOPraHWYMeckwx  BelIeCTR  PasHHYHBIX  KA4LCOR,
FOTBEPHCIATE CYIECTROBAHHE TEHETHYECKOH CBAIH MEH(LY HEOPTHHIHCCKHMMA
BEIECTEAMHA C TIOMOIIRK YPABHEHAN COOTBETCTEYIONIAX XHMHTCCKIX pearImii;

CHOPMHPOBAHHOCT: YMEHH KISCCROHIMPORAT: XFMHYSCKHE PCARIEN [0
PAAIHIHREIM [PHIHAKAM (MHCTY B COCTABY PEAIHDYIONINX BEMIECTE, TETJIOBOMY
apderTy peaKUMM, MIMEHEHHIO CTCHEHSH OKMCICHHA JMEMEHTOB, oBpaTHMOCTH
PEAKITHE, YIACTHID KaTanH3aTopa);

chOPMHPOBAHHOCTE yMEHHH COCTABIATL YPABHEHH peaKiuii pasTHUHELX
THIIOB, TONHBEIC § COKPanEHAERE YPaRECHAA peakiuil HOHHoro ofMeHa, YIHTRIBAS
VCJIORAS, [PH KOTOPLIX 3TH PLAKIHH BAYT 00 KOHIA



cOpMHPUBAHHUCTS  YMEHHH MPOROJMTE - PeaKildM, O TBEPAKIAIONHE
KUMCCTRERNB COCTAR DAITAYHBIY HEOPraNWYecKHX BEIects, pacHosHanaTh
ONEITHEIM TYTEM HOHBL, TPUCYTCTRYIOUIHE B BOAHBIX PACTROPAN HEOPTAaEHYECKHX
BEIICCTE;

CHOPMHEDOBAHHOCTE yMeHHH PacKpeBarh  CYIMHOCTE  OKHCIHTEIRHO-
BOCCTAHORHTENGHEIX PEAKITA TOCPEACTEOM COCTABNEHHA AMEKTPOHHOTD fananca
ITHX PCAKLIAR;

chopMHpOBERHOCTE YMenuil 00bACHATS JARACAMOCTE CROPOCTH KEMIECEOH
PEAKIHH 0T PasaH4HEX PaKTOPOB; XAPAKTED CMEIICHIA XHMIHCCKOTO PABHOBECHA
B SABMCHMOCTH OT EHetFero sosgedicrans (rpuHmun Jle Hlarense);

P OPMHEpUBAHHOCTE  YMEHHH XapaKTepiIosalk XHMMHECKHe UPOTIECCLL
JEANTHE B OCHOBE MPOMBIJIEHHOTO TONYHeHHa CopHON KHCIOTH, AMMHAKE, &
raxme coPMAPOBARAOCTE npeAcTapnennf 06 ofnwx HAYTHLN NPHHIHIEL H
SEOAOTHYECKHE Npod/IeMay XHMHMECKOTo IPOH3BONICTE;

chopMHPOBARAOCTE YMEHHH NpOROTHTE BRMYHCISHEA C HCOONBSOBAHNHEM
OHSTHE @MACCOBAS J(ONA BEN[ECTRA B PACTROPER, OOBEMHRIX OTHOITIEHHA TA30R
ApH XAMHUECKHX PEaximaX, MACCh BENISCTRA HIH 0OBEEMA Ta3oR 0 HIBECTHOMY
KONMEMECTRY BEMIECTRE, Macce HAE obblMy 0THOTO H3 YHACTEYIOIMX B PLAKIHH
BEmEcTs, TenneBor (dekTa PCakIHE HA OCHORE IAKOHOR COXPAHCHHA MAcchl
BELIECTH, TPEBPANEHNS M COXPAHCHUN IHEPTHN,

cOPMEPOBAHHOCTE YMEHHH coBmIoaTE TPaBIng NONLI0RAHAN XHMEYEeCKOR
mocycit B nafopatopHeM obopyloBammeM, @ TAKKE NPAERIZ obpaneHus ¢
BOIECTRAMH B COOTBEICTBAR ¢ HHCTPYRIHAMH M0 BRITOTHCHHIO NabopATOPHLX
KHMHYECKHX ONEITOR;

chopMApOBAHHOCTE YMEHHH T[NAHMPOBATE B BRIIORHATS KHMIH2CEHH
IKCIEPHMERT (PAINOMEHHE [IEPOKCHIA BOAOPOLA B NPHCYTCTEMH KaraTHianapa,
onpepenene CpefE DACTRODOB BEMIECTE © NOMOINMD  YHABREPGALLHOM
HEHKETOPE, RIFAHHE PAATHIHEK (AKTOPOE HA CKOPOCTD KAMATCCKON PeaKmin,
PEAKITHH HOHHOTO 0OMEH3, Ka9ecTBEHHRE peaxilidn Ha cynnpar-, xaphoHAT- H
XIOPHI-AHFOHL], HA KaTHOH AMMOHRS, pellcHHe AKCTIEPHMEHTAIBHBIX 33044 Mo
renam «Meramnmys w «Hemeraznu») B COOTBETCTHHH © [DARHANAMMH TCXHHEE
GEI0MACHOCTH IIPH OOPAIEHHE ¢ BEMISCTEAME W abopaTopHEIM o0OpY/10BAHHEM,
HPEACTABAATE  PEIYALTATE  XKHMHUCCKOTD IKCHEpHMENTE B fopMe  3ATHCH
YPaBHERHIT COOTACTCTEYIOMHY peakiill | hOpMYIHPORATH BEIROJL HA OCHOBE
ITHX pesy/IkTATOB;

chopMEPOBAHHOCTE  YMEHHH KPHTHHCCKH AHATHAEPOBATE  XHMHUSCKYHD
HHOOPMALIED, TOMYMAeMyH) W3 pasHEX  BCTONHHEOR (cpenmcrsa  MaccoBOH

ROMMYRHKaIER, HaTepreT B 4pyTHR)



cHOPMHPOBAHHOCTS  YMEHHE cofnnaTe  DpaBRHna  SKOIOrHIecKH
uenecoobpaziore moBeIeHAs B OrTY H TPYAOROH GCRATENLHOCTH B TCIHX
COXPAHEHHS CHOETO 3MOPOBEX H OKPYXaOWEH MpupoHOA Cpedbl, OCOIHABATH
OMACHOCTE BOSASHCTBHA HA MHELES OPIAHHIMEL ONPEIeIEHHRX BEMECTE, NOHKEMAR
cnmmicn nokasarens [UJTK, moscpars Ha npeMepax cnocofisl yMEHBIIEHHS H
NpeOTBPANIEHHA HX BPEIHOTD posteficTRA HA OPragusM JeI0BeKa;

A oOGYHAIOMEXCA ¢ OTPAHIIEHHEMA BOSMOMHOCTAMN 3A0PORLL, YMUHAC
OpHMERATE 3HarHs 00 OCHORHEIX NOCTYITHRIX MCTOJAX HOIHAHNA ECLIECTE H
KHMKISCKHY ABACHHE,

s efermiy B coafoBRAAMHK  OOYY@HONANCH: YMEHHE HCHOBIORATH
pelbeHo-TOHeTHY IO CHCTEMY obosmavennii J1. Bpailm 74 3anHcH XHMHESECREX

DOPMYII.
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VUEEAO-METOJMUECKOE OBECIIEYEHHE
OBPAIOBATEJNLHOTO NPOLECCA
ORS3ATE/LHBIE YUEBHBIE MATEPHAJIRL LTS YUEHHKA

«  Pymmrac, [, B Xmass, Ocioss obpief xuvm, 11 wrace: yaeld, jna
obmeofpasosat. VupexaeHnii: D230BEA ypOBEHE ! I. E. Pymarue, . I
Menpamad. - 12-¢ w3, - M. : ipocpemense, 2018,- 159 ¢, WL

. XA 10-11 gnaccsr OpoTpemwer  aus  o6meolpasoBaTenkibiy
yupeRIeHIR K KOMITeRTy yqelnukos apt.l. E. Pymaureca, @.['. densamana.
Asrop H.HI'apa - M.: [Tpocsemenne, 2018r.

« Pypsurac T.E, @ [, @ensovan Xawus 10 wnace: yaefHHE LT
ofeodpasopaTensHEX OPTAHU3AIEA © MPHIOKEHHEM HA JNEKTPOHHOM
mocarene (DVD) /T.E.Pymerae, O Gensaman. — M. [NpoceemenHe,
2011 8r.

METOAHIECKHE MATEPHAJIBE 151 YIHTEIS

« Tapa HH. Xumus KouTpolsHsie B NpoBEPONHER pabore. 10 — 11
gracer { HH.I'apa. — M.: poda, 2018 1.

. PamemmitAM. Xumus, lapacruaccknft marepuan .10-11 xnaccos:
nocofiEe o yaETenel obmeobpazoparensiRy yapenaeaii -M.; [Tpoceemense,
2016- 144 ¢.

. Pageuxmii, A. M. [Tposepounrse paborst no xmaum B B-11 xnaccax:
nocobie and yarrens /M. Pagenksii. - M.: [poceemesmne, 2021.

v Xuamd B Tabmmiax ® cxeMaxMagampe 2-e.CTI6.:000 «Burrophs
nmoek, 2013.- 96 ¢.
onoaHATEILHAR AHTEPATY A 118 YA lHICH!

« Tapa HH., I'sbpycesa HH, Xuvus, Jaaaunek ¢ «noMonEHrkoMy. 10-
11 gnacce - M. ITpoceenterme, 20131

. Tlpamepias [POTPaMMa cpejero (I0NHOTD) ofmere o0pasoBaHgs 0o
xuniH (Gazosnit yposers), Xmvps | cOOPHHK HOPMaTHBHEX AOKYMEHTOR/ COCT,
3.1, necrpos, A.L. Apranser.-M.:[poda, 2022-112 ¢.

«  Kyasmenko, . E. Tectsr mo xum##. 8-11 knaccsd : yaebioe nocobre
{ H. E. Kysemenro, B, Epéuut. - M. Dxsamen, 20046.

. PagenmiAM. Xavps. Japaxrreckui sarepnan 10-11 kiaccos:
nocofue Ans yaurenei obeotpasosarensmx yapencienuit -M.: Tlpocsewmemie,
2011.- 144 ¢

o (Camos OoMHOE H3AAHAE THIOERIX BapHaHTOB peaibHEIX Sa/IAHHH
EI9.2014 Xmasfas~coct. AC.Kopouenro, MI. CHactHR2.- M.: Actpens,
2022187 c.- (OHITH).

e Cappn, I'. A, OmuMITHATHBIE F8718HFA 110 opransHeckoi xuMHH. 10-11
wnacce { T, A, Cassg, - Bonrorpaa: Yaureas, 2022,



« Casmn, I A OnevioHATHEG 3208HHA 10 HEOPTraHHIeCKOH XAMHAH. 9-
10 knacest / [ A. Cagnn, - Borrorpay: Yusrens, 2022,

Henamunie nocodun
«  Tabmansl NOCTOARHOTO JKCHOHMpOBAHAY «llepHolHIeckas cHCTeMa

xuMmaecknx aneMerTor [ M. Menneneesan, «Tabnula pacTBOPHMOCTH KHCIOT,
OCHORaHWH M collelly, «ODnexTpoxuMEqecKuil pii HANPEREHHH METALIOE,
wKauecTReHALE DEAKITHE HA KETHOHE B aHHOHED, «Kasccrduranus semectsy.

«  KommaerT noprperos aus KaOEHETS XAMIAH -1 K3,

e Kommmext yuefmux Tabmor no xiwpy. Pasgen «Heopramwueckss
xuuay Cepad «CoBpeMeRRLIe HAMAIHRE HocobEgD), 2021 .

HHPPORBIE OBPAROBATEIBHBIE PECYPCEI H PECYPChI CETH
HHTEFHET

Breawre  Brenprenannniehtip:www.chemnetru [asera «Xuaumms 0 caliT now
yuTend «5 Hay HA YPOR XUMUHY

htip:/Mim.1september.ru Expnan xomnexous LIOP: Ipenvernas Komexins
WXHMHAR

hitp:/fschool-collection.edu.ruw/collection/chemistry EetecTeeHHO-Hay HEEe
SKCHepHMeHTE: xumist, Komnexima Poccrificroro obieodpasorarensHOTO
nopTana :

http:/fexperiment.edu.ru AJIXHMHE: caiir JLIO. Anuxbeposoii

http:/fwww alhimik,rm Beepoccriicran oIEMIHANA IIROIEHAKOE [0 XHMHH
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