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PaGouass mporpamma ydeOHOro mnpenMera «Xumus» (0a30BBIH ypOBEHB)
COCTaBJIeHa Ha OCHOBE TpeOOBaHUI K pe3yiabTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTebHON MPOTPAMMBI CPETHETO 00IIEro 0Opa3oBaHMs B COOTBETCTBUH C:

— ITpukazom MuHHCTEpCTBA HAyKU W BBICIIEro oOpasoBaHus Poccuiickoi
Oenepauuun = ot 17.05.2012 Ne 413 «O6 yrBepxkaeHUH  (eaepaabHOro
roCyIapCTBEHHOTO 00pa30BaTEIBHOIO CTaHJAApTa CPEAHETO OOIIET0 0Opa3oBaHH» C
U3MEHEHUSIMU;

- IIpukazom MunucrepcrtBa npocsemieHus Poccuiickon Penepanuu OT
18.05.2023 Ne 371 «O0 yrtBepxkaeHuu (eaepanbHOi 00pa30BaTeNbHON MPOTPaAMMBbI
CpeHero o01ero oopa3oBaHuUs»;

— [TonoxxeHneM O TIOPSAKE TEKYLIETO KOHTPOJS YCIEBAEMOCTH U
OPOMEXYTOUYHOM aTTecTauuu OO0y4aromuxcs IO OCHOBHOW 0Opa3oBaTelbHOU
nporpamMme CpeaHero oodiero oOpa3zoBaHus B 00mieoOpazoBaTesnbHOM Jsniee TUY,
YTBEPKIAECHHOIO pelIeHHeM yuyeHoro coseta TUY;

— VYueOnpiM 11aHOM oOmeoOpazoBarenpHoro Jlumes TUY na 2026 -
2027 y4eOHblii roj, a Takke ¢ yueToM paboueii mporpamMmbl Boctiutanus Jlumes TUY.

Pabouas nporpamMma pacCMOTpCHa Ha 3aCCAAHHNH HHKJ'IOBOﬁ KOMHUCCHUH
CCTCCTBCHHOHAYYHBIX IIPECAMCETOB

[TpoTokos Ne OT« » 2026 rona
PykxoBoautens 1K CepeknaeBa H.b.
COI''TACOBAHO:
3amMecTUTeNb IUPEKTOpa 1o y4eOHO-BOCITUTATENbHOU pabore
byraesa C.M.

Pabouyto nmporpamMmmy coctaBmia:

Jlanmmura Onera I[laBmoBHA, y4uTeNnb OWOJOTMM BBICHICH KBaTU(UKAIIMOHHON
KaTEeropuu


https://www.consultant.ru/document/cons_doc_LAW_452080/a3df413910bf5b362ed8e2df03b6efed600c273e/#dst100011

B cootBerctBun ¢ ®I'OC COO o011ee 4uciIO 4acoOB, BBIACICHHBIX ISl U3YYCHUS
ouomnorun, — 68 yacoB: B 10 kiacce — 34 vaca (1 gac B Hegeno), B 11 kimacce — 34 yaca (1 gac
B HEJIETIIO).

COJAEPKAHUE YYEBHOI'O IPEAMETA «XUMMUSD»

10 KUIACC

Teopernyeckue 0OCHOBBI OPraHUYECKOM XMMUH

[IpenMer oOpraHuuYeckod XHWMHH: €€ BO3HUKHOBEHHE, pa3BUTHE W 3HA4YCHHE B
IIOJIyYE€HUHU HOBBIX BELIECTB U MaTepUasoB. TeopHs CTPOCHUsI OPTraHUYECKUX COEIMHEHUN A.
M. BytnepoBa, e€ ocHOBHBIE MOJI0KEHUSI. CTPYKTypHBIE (DOPMYJIBI OPraHUYECKUX BEIECTB.
I'omounorus, n3oMmepusi. XuMU4eCKasi CBA3b B OPraHMYECKUX COECIMHEHHUAX — OJMHApHBIE U
KpaTHBIE CBS3H.

[IpencraBnenue o KiIaccuukanuum oOpraHuyeckux BemecTB. HomeHkiatypa
OpPraHMYECKHX COEJUHEHUHN (CUcTeMaTH4ecKas) W TPUBHMAIbHBIE HAa3BaHUS Ba)KHEUIINX
IIPEICTABUTENIEN KIACCOB OPraHUYECKUX BEILIECTB.

OKCIIepUMEHTaIbHbIE METO/bl HM3y4YeHHs BEIIEeCTB: O3HAKOMJICHHE ¢ oOpa3namu
OpPraHMYECKMX BEIIECTB M MaTepuajaMH Ha HUX OCHOBE; MOJIECIMPOBAHME MOJIEKYJ
OpPraHMYECKHX BELIECTB; HAONIOJEHUE U OINHCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB IIO
MPEBPAIIECHUIO OPraHUYECKUX BEIIECTB MNpPHU HarpeBaHUM (IUIaBiieHHE, OOyIJIMBaHUE U
TOpPEHHE).

YriaeBoaopoasl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHN psAA. MeTaH m 3TaH — IpocTeuIne
MPEICTABUTEIN AJKAaHOB: (U3NUYECKHE U XMMHMUYECKUE CBOWCTBA (peakuuu 3aMEIleHUs U
TOpEeHUs ), HaXOXKJECHUE B PUPO/IE, OTyUYEHUE U PUMEHEHHE.

AJIKEHBI: COCTaB W CTPOCHHUE, TOMOJIOTHYECKHW pPAA. OTWIEH W MPONUIIEH —
MPOCTEHIINE TPEJACTAaBUTENIN AJIKEHOB: (U3MYECKHE M XMMHUYECKHE CBOWCTBA (peakuuu
TUIPUPOBAHNUs, TAIOTEHUPOBAHUS, THAPATALNN, OKUCIIEHUS U TIOJMMEPHU3aLUN), ITOIYyYEHUE
Y IPUMEHEHUE.

Ankanuensl. byraamen-1,3 wu  wmetunOyramueH-1,3: cTpoeHHe, BaKHEUIINE
XMMHYECKHE CBOMCTBA (peakuus noiaumepusanuu). [lonyyeHrne CUHTETUUECKOrO KaydyKa U
PE3UHBL.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYECKUM psl. AleTuieH —
MPOCTEHIINI MpPEeACTaBUTENb AJKUHOB: COCTaB, CTpPOEHHE, (U3NYECKHE M XHUMHUYECKUE
CBOICTBA (pEAKUMU TUAPUPOBAHMS, TAIOTEHUPOBAHUS, TUApATAllUU, TOPEHUS ), IOJyUEHUE U
MpUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, PU3MUYECKHE M XMMHUUYECKUE CBOMCTBA (peakiuu
TaJIOTEHUPOBAaHUS W HUTPOBAHUSA), NOJYYEHHE M TPUMEHEHHE. TOKCHYHOCTH apeHOB.
['eneTnyeckas cBsA3b MEXAY YIJIEBOJIOPOJAMH, IPUHAJIEKAIIMMY K Pa3JINYHBIM KJIACCaM.

[TpupoaHble UCTOYHUKH YTIEBOAOPOJOB. IlpuponHblii ra3 u momyTHble HEPTSHBIC
ra3el. Hedter u e€ mpoucxoxnenue. CrnocoObl mepepaboTku HEPTH: MEPEeroHkKa, KPEeKUHT
(TepMuueckui, KataauTH4yeckuil), mnwuponu3. [Ipoaykrel mepepaboTku HedTH, UX
MpPUMEHEHHE B MPOMBIIUIEHHOCTH M B ObITy. KameHHBIH yroab W MOPOAYKTHI €ro
nepepadoTKH.



OKCHEepUMEHTaJIbHbIE METOAbl H3y4YEHHUS BEILIECTB: O3HAKOMJIEHHME C oOpaslaMu
IUIaCTMACC, Kay4yKOB M pe3uHbI; KOJUIeKIuN «HeQTh» U «YT01b»; MOJEIUPOBAaHUE MOJIEKYIT
YIIEBOJIOPOJOB U TajJOTreHONPOU3BOAHBIX; MMPOBEACHUE MPAKTUUYECKONW pabOoThI: MOTyYEHUE
ITUJIEHA U U3YUYEHUE €TI0 CBOUCTB.

Pacuérnble 3aga4n.

Bbruncnenuss mo ypaBHEHHMIO XMMHYECKOW peakuuu (Macchl, o0bEMa, KOJIMYECTBa
UCXOJHOTO BEIECTBA WJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXOJHBIX BELIECTB WM IPOJYKTOB PEAKILIUN).

Kucaopoacoaep:kamme oprannyeckue coeJMHeHHs .

[IpenenbHble OAHOATOMHBIE CIUPTHI. METaHOI M 3TaHOJ: CTpOeHHue, pU3nYecKue u
XMMHYECKHE CBOWCTBA (pEakiliu ¢ aKTUBHBIMU METaJlJIaMH, TaJIoT€HOBOI0POaMH, TOPEHHUE),
IIpUMEHEHNE. BOonopoaHble CBA3M MEXKIY MOJIEKYyJIaMu CIHMPTOB. [lelicTBME MeTaHOna WU
ATAHOJIA HA OPTAaHU3M YEJIOBEKA.

MHOroaTOMHBIE CHUPTHL. DTWICHIJIMKOIb M TJIMLEPUH: CTPOCHUE, (PU3UYECKUE U
XMMHYECKHE CBOMCTBa (B3aUMOJEHUCTBHE CO IIEJTOYHBIMU METaJUIaMH, KadeCTBEHHas
peakiysi Ha MHOTOATOMHBIE CHUPTHI). [leficTBue Ha opraHu3Mm denoBeka. lIpumenHeHwue
TJIMLEPUHA U STUJICHIJIUKOJIS.

@®eHo: CTPOCHHE MOJEKYINbI, (PU3NYECKUE U XUMHUYECKHE CBOMCTBA. TOKCMYHOCTH
¢denona. Ilpumenenue denona.

Anpaerunpl u KetoHsl. dopmanbiaerun, aneTanabIerw: CTpOeHUe, (QU3NYecKue U
XMMHYECKHE CBOWCTBA (PEaKIMU OKUCJICHHUS U BOCCTAHOBIJICHHUS, KaUECTBEHHBIC PEaKINN),
MOJIyY€HHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TMpeAeNibHbIE KapOOHOBbIE KHUCJIOTHl. MypaBbUHas M YKCycCHas
KHUCIIOTBI: CTpOeHHue, PU3NUecKue U XMMHYECKHe CBOMCTBa (CBOMCTBa, oOlIue Ajisi Kiacca
KHCJIOT, peakuusi 3Tepu(HUKaIm), NoJdydeHne u npuMeHeHue. CteapuHOBas M OJIEMHOBAs
KHUCIIOTBl KaK MpPEJCTaBUTENM BBICIIMX KAapOOHOBBIX KHUCIOT. Mblla Kak COJIM BBICIIUX
KapOOHOBBIX KHCJIOT, UX MOIOIIEe ACHCTBUE.

Cnoxnble 3(Upbl Kak MNPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MApONM3 CIOXKHBIX
a¢upoB. Kupsl. ['naponus xupos. [Ipumenenue xxupo. buonornyeckas posb )KHpOB.

VYrneBoabl: cocTaB, Kiaccu(uKalus YrieBoJoB (MOHO-, JHU- M MOJHCAXapHJbI).
['moko3a — mpocTeimnii MOHOCaxapu: OCOOCHHOCTH CTPOEHUS MOJIEKYIbI, PU3NYeCKue U
XUMUYECKHE CBOMCTBa (B3aumopeiicTBue ¢ ruapokcuaom meau(ll), okucienne aMMuauHbIM
pactBopoMm okcuaa cepebpa(l), BoccraHoBiIeHHE, OpOXKEHHE TIIOKO3bl), HAXOXKJICHHE B
pupoje, IpuMeHeHue, Ouosornyeckas poiib. @orocunte3. GpykTo3a Kak U30MEpP TIIFOKO3BI.

Kpaxman wu nemnono3a Kak npupojaHble mnonuMepsl. CTpoeHHe Kpaxmana u
eoo3bl. duU3nyeckue U XMMUYECKHE CBOMCTBA Kpaxmalna (THApOJIN3, KadecTBEHHas
peaKiust ¢ Ho0M).

JKCINepUMEHTAJbLHbIE MeTOJAbl M3Y4YEHMs BEILIECTB: MPOBEACHHE, HAOIIOJEHUE U
ONHMCAHHUE JIEMOHCTPALIUOHHBIX ONBITOB: TOPEHUE CIHUPTOB, KAYECTBEHHBIE PEAKIIHNU
OJIHOATOMHBIX CHUPTOB (OKHCIIeHHEe 3TaHona okcuaoM Meau(Il)), MHOroaTOMHBIX CIUPTOB
(B3aummoneiictBue rauiepuHa ¢ ruapokcuaoMm  meau(ll)), ampmerumoB  (okucieHue
aMMHayHBIM pacTBOpoM okcuaa cepebpa(l) m ruapoxcunom menu(Il), B3ammoneiicTBue
Kpaxmalia ¢ HOJIOM); IpPOBEJIEHUE MPAKTHYECKOW paboThl: CBOMCTBA pacTBOpa YKCYCHOM
KHUCIIOTBHI.

PacuérHble 3agaun

Bbruncnenns mo ypaBHEHMIO XMMHUYECKOH peakuuu (Macchl, 00bEMa, KOJIUYECTBA



HCXOJIHOTO BEIIECTBA WM MPOJYKTa PEAKIUH MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOIYKTOB PEAKIIUN).

A3oTcoep:kaliue OpraHnveckne coeJMHeHust

AMUHOKHCTIOTBI Kak aMQoTepHble OpraHuyYeckue coeauHeHus. Dusznueckue WU
XUMUYECKHE CBOMCTBA aMHHOKHUCJIOT (Ha MpuMepe riauiuHa). buonormyeckoe 3HaueHUe
aMUHOKHCIIOT. [lenTubr.

benku kak mpupoAHbIE BHICOKOMOJIEKYIApHBbIE coequHeHus. [lepBuunas, BTOpruuHas u
TpeTUYHAsl CTPYKTypa OeNKOoB. XHMMHYECKHE CBONCTBA OEJKOB: THUIAPOJIU3, JACHATYypalus,
KaueCTBEHHBIC PEAKIIMU Ha OCJIKU.

OKCHepUMEHTaJIbHbIE METOJbl HM3YUYEHHS BEIISCTB: HAONIOJEHHE | OIHCaHUE
JIEMOHCTPAIIMOHHBIX OIBITOB: JCHATypalus OEJKOB NpPHU HArpeBaHWHU, LBETHBIC PEAKIIUU
OEJKOB.

BbicokoMoJiekyJIIpHBIE COeTHHEHHUS

OcCHOBHBIEC IOHATHS XUMHUH BRICOKOMOJICKYIISIPHBIX COSIMHEHUI: MOHOMED, TIOJTUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb MOJMMEPHU3alliu, CPEeIHss MOoJeKylspHas macca. OCHOBHBIC
METOAbl ~ CHHTE3a  BBICOKOMOJICKYJISIPHBIX  COCAMHEHUW —  TOJUMEpU3alus |
TTOJTMKOHICHCAIIHS.

DKCHepUMEHTaIbHbIE METOJbl M3yYEHHUsS BEIIECTB: O3HAKOMIIEHHE C 00pasiamu
MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAYYYKOB.

Me:xnpeaMeTHbIe CBA3M:

Peanuzanus MeXNpEeIMETHBIX CBSI3€H NMPH W3YUYCHUM OpraHWYeckoir xumuu B 10
KJIaCCE OCYIIECTBISIETCS Yepe3 UCIMOIb30BaHNE KaK OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH,
TaK W TIOHATHH, SIBISIFONINXCS CHCTEMHBIMH IS OTACIBHBIX IPEAMETOB €CTECTBCHHO-
HAyYHOTO IUKJIA.

OO01mue ecTecTBEHHO-HAYUYHbIC MOHATHS: SIBJICHHE, HAYYHBIA (haKT, TUIIOTE3a, 3aKOH,
TEOpHsS, aHaJM3, CUHTE3, KJIacCCHU(pUKAIHUS, TEPUOIUYHOCTh, HAOIIOJACHHWE, H3MEpEHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE.

®dwuszuka: MaTepusi, SHEPrus, mMacca, aTOM, JJIEKTPOH, MOJIEKYyJa, SHEPTreTUYECKUI
YPOBEHB, BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PU3NICCKUE BEITNIHMHBI
Y CJIMHMIIBI UX U3MEPCHHUS.

buonorus: xierka, opranusm, 6uocdepa, oOMeH BeIIECTB B OpraHusme, (POTOCHHTE3,
OMOJIOTUYECKU aKTUBHBIE BElIeCTBa (OCJIKH, YTIIEBOIbI, KHUPHI, PEPMEHTHI).

['eorpadus: MUHEpaTBI, TOPHBIC TTOPOJIBI, MTOJE3HBIC HCKOITAEMBIE, TOITMBO, PECYPCHI.

TexHONOTrHs: TUIIEBbIE NPOAYKTHI, OCHOBBI PAIlMOHAJIBHOTO THTAHMS, MOIOIINE
CpEJICTBA, JIEKAPCTBEHHBIE M KOCMETHUYECKHUE TMpernapaThl, MaTepraIbl U3 UCKYCCTBEHHBIX H
CUHTETUYECKHUX (OopMyII.

11 KJIACC
OBIIASA N HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMUH

XUMUYECKUN 3iIeMeHT. AToM. Sapo aToma, HM30TOMbl. DJIEKTpPOHHas 000J0uKa.
DHepreTHYecKue YpPOBHH, TOAYPOBHU. ATOMHBIE opOuTanmu, S-, pP-, d-dIeMEHTHI.
OcobeHHOCTH pacmpefefieHHs] 3JEKTPOHOB MO OpOUTANAM B aroMax 3JIEMEHTOB IEPBBIX
YeThIPEX NEPUOJOB. DIEKTPOHHAS KOHPUTYpaIusi aTOMOB.

Ilepuoanueckuii 3akoH U Ilepuoauueckas cucrteMa XUMHYECKHX dneMeHToB [ M.



MenpneneeBa. CBsizb mepuoguyeckoro 3akoHa W lleprognueckoid cHUCTEMbl XMMHUYECKUX
snemenToB [l. 1. MenzeneeBa ¢ COBpEMEHHOM T€OpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHUS CBOWCTB XHMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX HUMHU MPOCTHIX U CIOKHBIX
BEILIECTB MO IPYIIAaM U IieprojaM. 3HaUeHUE EPUOIUYECKOT0 3aKOHA B Pa3BUTUH HAYKHU.

Crtpoenue BemiecTBa. XMMHUUYECKasi CBA3b. BUIbI XMMHUYECKOUN CBSI3M (KOBaJICHTHAas
HEMNoJISIipHas U MOJIsIpHAas, MOHHAs, MeTajindeckas ). Mexanu3mMbl 00pa3oBaHUsl KOBAJIEHTHOM
XUMHYECKOW CBsi3M  (OOMEHHBIH M JIOHOPHO-aKUENTOpHBIN). BomopomHas — cBs3b.
BanentHocTh. DnekTpooTpuiaTeabHOCTh. CTeneHb okucaeHus. OHbI: KAaTHOHBI U aHUOHBI.

BemectBa MOJEKYISIPHOTO MU HEMOJIEKYJSIPHOTO CTPOEHMS. 3aKOH IOCTOSHCTBA
CcOCTaBa BEHIECTBA. THUIMbI KPUCTATUIMUECKUX PEHIETOK. 3aBUCUMOCTh CBOWCTBA BEIIECTB OT
THUIA KPUCTAINYECKON PEIIETKH.

[TonsaTHE O AUCHEpCHBIX cUcTeMax. VICTHHHBIE M KOJUIOMAHBIE pacTBOpbl. MaccoBast
JI0JIs BEIIECTBA B PaCTBOPE.

Knaccudukanuss HeopraHudeckux coenuHeHuil. HomeHkiIaTypa HeopraHHYeCcKHX
BEIIECTB. ['eHeTHYeCKasi CBsA3b HEOPraHMYECKHUX BEHIECTB, MPUHAJICKAINX K PA3IMYHBIM
KJIaccaM.

Xumunueckas peakius. Kiaccuduxanuss XuMAYeCKUX peakiuid B HEOPraHUYECKON U
OpPraHMYeCKOM XUMHHM. 3aKOH COXPAaHEHUS MacChl BEIIECTB; 3aKOH COXPAaHCHUS U
MPEBPAIICHUS SHEPTUH NIPU XUMUYECKUX PEAKIUAX.

CKOpoCTh peakiuy, e€ 3aBUCUMOCTh OT pa3Iu4HbIX (pakTopoB. OOpaTUMbIE pEaKIIUU.
Xumnueckoe paBHoBecue. MakTopbl, BAUSIOMIME HA COCTOSIHUE XUMHUYECKOTO PABHOBECHS.
[Tpunnun Jle arense.

Onextponutndeckas qucconnanus. CuibHbIe U cnadbie AMeKTponuThl. Cpeaa BOIHBIX
pPacTBOPOB BEIIECTB: KUCTasi, HEUTpaibHasl, menoyHas. Peakiiuu mnonHHoro ooMeHa.

OKHCIHTEIbHO-BOCCTAHOBUTEILHbIE PeaKI[MU.

OKCHepUMEHTaIbHbIE  METOJbl  W3Y4YEHUsS  BEIIECTB: JEMOHCTpaius  TaOIuIl
«lleprnonnueckas cucreMa xumudeckux aneMeHToB .M. MenaeneeBa»; nuzyueHue mMojaeneu
KPUCTAINTUYECKUX PEIIETOK; HAOII0IEHUE U ONMCaHNe JEMOHCTPAIIMOHHBIX U Ta00PaTOPHBIX
OMBITOB (pa3lioKeHUE TEPOKCHIA BOJOpPOJa B MPUCYTCTBUM KaTaau3zaTtopa, OMpeelieHue
Cpelpl PacTBOPOB BEILIECTB C NMOMOUIBIO YHUBEPCAIBHOIO WHJMUKATOPA, PEAKUUH MOHHOIO
oOMeHa); MpoBeACHHE MPAKTUIECKON paboThl «BnusHre pa3nuuHbiX (AaKTOPOB HA CKOPOCTh
XUMHYECKOU PEAKIIAN.

Pacuérnbie 3a1a4u

Pacuérel Mo ypaBHEHUAM XUMHUUYECKUX PEAKLIHM, B TOM YHUCIIE TEPMOXUMHUYECKUE PACUETBHI,
PacU€Thl C UCMOJIb30BAHUEM MOHATUS «MACCOBAs A0JI BELIECTBAY.

Pa3nen 2. Heoprannueckasi Xumusi

Hemerannel. Ilonoxxkenue HemetaiuioB B Ilepuogumueckoil cuCTEME XUMHUUYECKHUX
anementoB JI.MI. MenneneeBa u 0coOEHHOCTH CTpoeHUs atoMoB. Duzmyeckue CBOICTBa
HEMETAJUIOB. AJUIOTPONHS HEMETAUIOB (HAa TpuMepe Kuciaoponaa, cepbl, (ochopa u
yTJIepo/a).

XHUMHYECKHE CBOMCTBA BaKHEUIIINX HEMETAJJIOB (TaJOT€HOB, CEphl, a30Ta, Gocdopa,
yriiepoja M KpEeMHHUsI) M HUX COEAUMHEHUU (OKCHUIOB, KHUCIOPOJCOACPKAIIUX KHUCIOT,
BOJIOPOHBIX COCIMHEHUN).

IIpuMeHeHrne BaXKHEUIITMX HEMETAIUIOB U UX COCUHECHUU.

Merassl. [lonoxxenne metaiuios B [leproanyeckon cucteMe XMMUYECKUAX HIEMEHTOB
J. . MenneneeBa. OCoOEHHOCTH CTPOEHUSI DJIEKTPOHHBIX 000JIOYEK aTOMOB METaJUIOB.



OO6mue ¢usnueckue cpoiicTBa MeTawioB. CIUIaBbl METAJUIOB. JJIEKTPOXUMUYECKUU Psf
HaIPSKEHU METAJIJIOB.

XHUMHYECKHE CBOMCTBA BAKHEHIIIMX METAJJIOB (HATPWUM, KW, KaJbIMH, MarHUM,
ATIOMUHHM, [IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

O6mue crnocoObl monydyeHuss MetauioB. Meramnypruda. Koppos3us meTtanos.
CriocoOsI 3amMTHI OT KOppo3uu. [IprMeHeHre MeTauioB B OBITY U TEXHUKE.

DKCIIEpUMEHTAIIbHBIE METO/Ibl U3YUEHUS BEIIECTB: U3yUYECHUE KOJUIEKIMU «MeTamibl u
CIUIaBbI», 0OOpa3I[0OB HEMETAUIOB; pELICHHWE AKCIEPUMEHTANBHBIX 3a/lad; HaONIoJeHUuE |
OMHCAaHUE JAEMOHCTPAIIMOHHBIX W JIa0OPATOPHBIX OMBITOB (B3aUMOJEWUCTBHE THUAPOKCUIA
QTIOMHUHMSI C pPAcTBOpaMU KHUCJIOT M IIEJIOYEH, KAueCTBEHHBbIE pPEaKUUU Ha KATHOHBI
METaJIJIOB).

PacuérHble 3agaun

Pacuétpl Macchl BemecTBa Wi 00bEMA ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Ui 00bEMY OJIHOTO M3 YYAaCTBYIOIIMX B PEAKIIMHU BEIIECTB; pacyEThl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIIA OJHO U3 BEUIECTB UMEET MPUMECH.

XuMus ¥ Ku3Hb. MeKnpeaMeTHble CBS3H.

Ponp xumum B oOecreuyeHUH HSKOJOTUYECKOM, HSHEPreTUYeCKOM W TMHINEeBON
0€30MacHOCTH, Pa3BUTHH MEIUIMHBL. [lOHATHE O HayYHBIX METO/aX MO3HAHUS BEILIECTB U
XUMHYECKHUX PEAKIUM.

[IpencraBnenuss o0 OOMIMX HAYYHBIX MPUHIHUIAX T[POMBIIUIEHHOTO TOTyYeHUs
BKHEUIIINX BEILIECTB.

YenoBek B MHpE BEIIECTB M MATEPHAIOB: BXXHEHIIINE CTPOUTEIHHBIE MaTEpHUAbI,
KOHCTPYKLIMOHHBIE MaTepHuaibl, KPaCKH, CTEKJIO, KEpaMUKa, MaTepHallbl IJIs AJIEKTPOHUKH,
HaHOMAaTepHUasbl, OPraHMYECKHE U MUHEPAJIbHbIE YIOOpEHUSI.

XuMus ¥ 3J0pOBbE YEIOBEKA: MPaBUia UCIIOIB30BAHUS JICKAPCTBEHHBIX MPENapaToB;
npaBuiia 6€30MacCHOT0 UCTIOIB30BaHUS MIPenapaToB OBITOBOM XMMHUU B MOBCEIHEBHOM JKU3HHU.

Peanuzanus MeXnpeaMETHBIX CBA3€H TpH W3y4eHHH OOIIeil W HEeOpraHu4ecKOu
xuMul B 11 Kjacce OCyIIECTBISIETCS 4Yepe3 HCIOIb30BAaHUE KaK OOIIUX €CTECTBEHHO-
Hay4HBIX MOHSATUN, TaK U TOHSATHUH, SBISIONIAXCS CUCTEMHBIMH JJIs OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAaYYHOT'0 IIUKJIA.

OO0mue ecTecTBEHHO-HAyYHBbIE TOHATHUS: HAY4YHBIM (haKT, TUMOTE3a, 3aKOH, TEOPHs,
aHajau3, CHUHTE3, Kiaccuukamnus, TMEePUOAUYHOCTh, HAONIOJCHUE, OKCIEPUMEHT,
MOJICIMPOBAHKE, U3MEPEHUE, SIBIICHHE.

®du3uka: Matepus, SHEPrusi, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOII,
PaMOaKTUBHOCTh, MOJIEKYJIa, JHEPreTHUYECKUl YpPOBEHb, BEIIECTBO, TeENO, OOBEM,
arperaTHOE COCTOSTHHME BelIeCTBa, (U3MYECKHE BEIUYMHBI W CIUHHIBI UX H3MEPECHUS,
CKOpOCTb.

buonorus: kierka, opraHusM, 3KOCHCTeMa, Onocdepa, MakKpo- ¥ MHUKPOIIIEMEHTHI,
BUTAMHUHBI, 0OMEH BEIIIECTB B OpTraHU3ME.

['eorpadus: MuHEpaIbl, TOPHBIE OPOBI, TTOJIE3HBIE UCKOTIAEMbIe, TOTUIMBO, PECYPCHI.

TexHomorusi:  XUMHUYECKass MPOMBIIUIEHHOCTh, METAJUIYypIusi, MPOU3BOJCTBO

CTPOUTCIIbHBIX MaTcpualos, CEIbCKOXO03SMCTBEHHOE mpon3BoOJACTBO, numeBas
MMPOMBIIIJIICHHOCTD, (bapMaIleBTI/IIICCKaH MMPOMBIIIJIICHHOCTH, IMPOU3BOACTBO KOCMCTHYCCKHUX
npemnaparosn, MMpon3BOACTBO KOHCTPYKIIMOHHBIX MaTepualios, QJICKTPOHHAsA

MNPOMBIIIINICHHOCTH, HAHOTCXHOJIOTUH.



IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA
YYEBHOI'O ITPEAMETA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJabTaTaM OCBOCHHUS O00YYalOIIUMUCS
OporpaMM CpelHero o0mero o0pa3oBaHus  (JUYHOCTHBIM, METAlpeIMETHBIM U
npeaMeTHeiM). HaydHo-meTtonuueckoit  OCHOBOM — aiisi  pa3pabOTKU  IUIAHUPYEMBIX
pe3yabTaTOB OCBOCHHS MPOrpaMM CpEIHEro OO0Iero oO0pa30BaHUS SBISIETCS CHCTEMHO-
JeSITEIbHOCTHBIN MOAXOI.

B cooTBeTCTBUU C CHUCTEMHO-IEATEILHOCTHBIM MOAXOJAOM B CTPYKTYpPE JIMYHOCTHBIX
pe3yabTaTOB OCBOCHHUS MpeaMeTa «XWMHS» Ha YPOBHE CpPEIHEro OOIIero oOpa3oBaHUS
BBIJICJICHBI CIIEAYIONINE COCTABIISIONINE:

— OCO3HaHWe OOYYaIIMMHCS POCCUHUCKOW TpakIaHCKOW HJIEHTUYHOCTH -
TOTOBHOCTH K CAMOPa3BUTUIO, CAMOCTOSTEILHOCTH U CAMOOTIPEICIICHUIO;

— HaJW4Hhe MOTHBAIUH K 00YUICHHIO;

— IeJICHANPaBICHHOE pPAa3BUTHE BHYTPEHHUX YOEXKJICHHM JHYHOCTH Ha OCHOBE
KITFOUEBBIX IEHHOCTEH M UCTOPUYECKUX TPATUIUi 6a30BON HAYKU XUMHU;

— TOTOBHOCTh W CHOCOOHOCTh  OOYYarOIIUXCS  PYKOBOJICTBOBAThCS B CBOEH
JESITETFHOCTH [IEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAMH, TPUCYIIUMH IEJIOCTHONW CHCTEME
XUMHYECKOro 00pa3oBaHus;

— HaJHM4YMe MPaBOCO3HAHUS IKOJIOTUUYECKON KYJIbTYPhl U CIOCOOHOCTH CTaBHUTh LIETU
Y CTPOUTH )KH3HCHHBIC TIIaHbI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS TMpeAMeTa «XHUMHUS» JIOCTHUTAIOTCS B
€IMHCTBE Y4YeOHONW W BOCHHUTATENbHON nesrensHOCTH OpraHu3alid B COOTBETCTBHH C
T'YMaHUCTUYCCKUMHU, COIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBCHHBIMU IICHHOCTSAMH U
ujealaMd POCCUMCKOr0 Tpa)KJIaHCKOTo OOLIECTBAa, MPUHATHIMU B OO0IIECTBE HOpMamMu M
MpaBUJIAMH TIOBEACHHUSA, CHOCOOCTBYIOIIMMHU MpoOIleccaM CaMOIIO3HAHUS, CaMOpa3BUTUS U
HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH 00YYaIONTUXCS.

JImgHOCTHBIC PE3yIBTAaTHl OCBOCHUS MpenMeTa «XUMHUST» OTPaKalT cHOPMUPOBAHHOCTD
OTbITa TO3HABATEIIbHOW W TPAKTHUYECKOW MACSATENILHOCTH OOYYaIOIIUXCs MO peau3aluu
MPUHATHIX B OOILECTBE IICHHOCTEH, B TOM YHUCIIE B YACTH:

rpakKIaHCKOr0 BOCIIUTAHUS:

— OCO3HaHMs OOYYaIOIMMUCS CBOMX KOHCTUTYIIMOHHBIX TPaB W O0S3aHHOCTEH,
YBKECHHUSI K 3aKOHY U MPABOTIOPSIKY;

— TIPeJICTaBIEHUS O COIMAIIBHBIX HOPMaX M MPaBUIIAX MEKINYHOCTHBIX OTHOIICHUN
B KOJIJICKTHBE;

— TOTOBHOCTH K COBMECTHOM TBOPUYECKOH AEATEIHHOCTH NMPHU CO3JAAHUU YUIEOHBIX
MPOEKTOB, PEIICHHH YYeOHBIX W TI03HABATENBHBIX 3a/1a4, BBIMOTHCHUH XUMHUYECKUX
IKCIIEPUMEHTOB;

— CIIOCOOHOCTH IMMOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI
JIPYTHUX TIPU aHATU3€ PA3IMYHBIX BUJIOB yUeOHOU e TEIHHOCTH

NATPHOTHYECKOT0 BOCTIMTAHMSA:

— IIGHHOCTHOTO OTHONICHHS K HCTOPUYECKOMY W HAyYHOMY HACJICIUIO
OTE€UYECTBCHHOM XHMMUM;

— YBaXEHHs K TPOIEcCYy TBOpPUECTBA B OONACTH TEOPHUH U MPAKTHUYECKOTO
MPUMEHEHUS] XUMHH, OCO3HAHUS TOTO, YTO JOCTH)KCHUS HAYKH €CTh PE3yJbTaT JIUTECIbHBIX



HaOII0JICHUN, KPOTIOTIUBBIX IKCIIEPUMEHTAIBHBIX MOUCKOB, MOCTOSTHHOTO TpyAa YYEHBIX U
PaKTHKOB;

— WHTEpeca W MO3HABAaTEJIbHBIX MOTHBOB B MOJYYEHUHU M TMOCIEAYIOIIEM aHaIu3e
vH(popMaluK 0 IEPEAOBBIX JOCTHKEHHUSIX COBPEMEHHOM OTEUECTBEHHOM XUMUU;

JAYXOBHO-HPABCTBEHHOI0 BOCTIMTAHMS

— HPaBCTBEHHOTO CO3HAHMSI, STUYECKOTO MOBEICHUS;

— CHOCOOHOCTU OIEHUBATh CUTYallMH, CBSI3AHHBIE C XMMHYECKHUMH SIBICHUSMHU, U
MIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U
IIEHHOCTH;

— TOTOBHOCTH OIIEHUBAaTh CBOE TMOBEACHME M TOCTYNKH CBOMX TOBapHILEH C
MO3UIINI HPAaBCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHUE MOCJIEICTBUIN ITUX MOCTYIIKOB;

(popMuUpOBaHMSA KYJIbTYPbI 310POBbSI:

— TIOHMMaHMs  [EHHOCTeW  370poBOTO W Oe3omacHOro  obOpaza  KHU3HU;
HEOOXOJIMMOCTH  OTBETCTBEHHOT'O  OTHOIIEGHHUA K COOCTBEHHOMY (HU3MYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

— coOmomeHust mpaBuil 0e30MacHOro oOpalleHus ¢ BellecTBaMHd B OBITY,
MOBCETHEBHOW KU3HU U B TPYAOBOU JCSATEIBHOCTH;

— TOHHUMAaHUS IIEHHOCTHU MPAaBUJI UHAUBUIYAIBHOTO U KOJUIEKTUBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIINX 30POBBIO U )KU3HHU JIFOJICH; OCO3HAHUS MOCIEACTBUN
Y HEMPUSTUS BPETHBIX IPUBBIYEK (YIIOTPEOIEHUS aIKOTOJIs, HAPKOTHKOB, KypeHHs);

TPY/JA0BOr0 BOCIIUTAHMS:

— KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTH B yueOHO-HCCIe0BATENBCKOM
JIeSITENIbHOCTH, OOIIECTBEHHO MOJIE3HON, TBOPUYECKOM U IPYTUX BUIAX JEATEILHOCTH,

— YCTaHOBKHM Ha aKTMBHOE Yy4YacTHE B PEIICHWU MPAKTHUYECKHX 3a7ad COIMAIbHOMN
HaIPaBJIEHHOCTH (B paMKaX CBOETO KJacca, IIIKOJIbI);

— WHTepeca K MPaKTUUECKOMY H3Y4YeHHIO Mpodeccuil pa3IuyHOTO poja, B TOM
YHUCJIe HA OCHOBE NMPUMEHEHUS MPEAMETHBIX 3HAHUMU M0 XMMHUH, YBAXEHUS K TPYAY, JHOJIAM
TpyZa U pe3yjiabTaTaM TPYI0BOU AeATEIbHOCTH;

— TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHJIUBUAYaTbHON TPACKTOPUU OOpa30BaHMS,
Oynymedt mnpodeccuu W peanu3alid COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C y4ETOM
JTUYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMHUH, UHTEPECOB U MOTpeOHOCTEH 0011eCTBa;

IKOJIOTMYECKOT0 BOCITUTAHMS:

— DOKOJIOTMYECKH 11e71IeCO00pa3HOro OTHOIIGHHWS K TMPUPOJAE, KaK HCTOUYHHUKY
CYILIECTBOBAHUS KU3HU Ha 3eMIIE;

— TIOHUMaHHsS TJ00aJbHOTO XapakTepa OSKOJOTUYECKUX MpoOJeM, BIUSHUS
SKOHOMHUYECKHX MPOIECCOB HA COCTOSIHUE MPUPOTHON M COLIMAIBHOM CPEIbI;

— OCO3HaHMS HEOOXOJMMOCTH HCIOJIb30BAHUS JOCTHXKEHUI XUMUU JJI1 PEIICHUS
BOIIPOCOB PAIIMOHAIBHOTO MPUPOIO0IIOIb30BAHUS;

— aKTUBHOTO HEMPUSITHS JIEHCTBUM, MPUHOCAIIUX BPE] OKpYXaro- Iel MPUPOTHON
cpene, YMEHHsI TPOTHO3UWPOBATh  HEOJArompUATHBIC  OSKOJOTHMYECKHE  TOCIEICTBUS
MpEAIPUHUMAEMBIX IEUCTBUN U IPEAOTBPAILATD HUX;

— HaJW4Yus Pa3BUTOTO JKOJOTHYECKOTO MBIIUICHUS, 3KOJIOTHYECKON KYIbTYpHI,
OTIBITA JICATEIbHOCTU YKOJIOTHYECKON HANpaBICHHOCTU, YMEHHUSI PYKOBOJICTBOBATLCS UMH B
ITO3HABATEIbHOM, KOMMYHUKATUBHOMN U COLIMAILHOU NPAKTHUKE;

LHEHHOCTH HAYYHOT'0 NMO3HAHUS:

— CcpOpPMHUPOBAHHOCTH  MHPOBO33PEHUS, COOTBETCTBYIOIIETO  COBPEMEHHOMY



YPOBHIO pa3BUTHs HAYKH U OOILIECTBEHHOMN MPAKTHKY;

— TIOHUMaHMs cHelM(PUKN XMMUU KaK HayKH, OCO3HaHUs €€ poiau B (OPMHUPOBAHUU
pallMOHAJIIBHOTO HAayYHOTO MBIIUIEHHS, CO3/IaHUU IIEJIOCTHOTO IpEJCTaBIE€HUs 00
OKpYXXalolleM MHpE KaK O €IUHCTBE HPUPOAbl M YEJIOBEKA, B IMO3HAHUM MIPUPOJIHBIX
3aKOHOMEPHOCTEN U peIlIeHUH NPo0OJIeM COXpaHEHUS IPUPOJTHOTO PABHOBECHS;

— YOeXIEHHOCTH B 0COOOM 3HAUMMOCTU XUMUH JUIsl COBPEMEHHOM LIMBUIU3ALUU: B
e€ TyMaHHCTUYECKOW HANpaBI€HHOCTH M BaXHOM pOJIM B CO3JaHUM HOBOH 0a3bl
MaTepHAbHON KYyJIbTypbl, PEIIEHUH TJIOOAIBbHBIX MpPOOJEM YCTOWYMBOTO Ppa3BUTHUS
YeJI0BeUeCTBa — ChIPHEBOM, IHEPreTUUYECKON, MUIEBOW U 3KOJIOIMUECKO 6e30macHoCTH, B
pa3BUTUM MEJUIMHBI, OOECHEeYEeHUH YCIOBUI YCHELIHOTO0 TpyAa U SKOJIOTMYECKU
KOM(DOPTHOM )KM3HU KaXKJOr0 WIEHA 00IEeCTBA IPOTUBOCTOSATh HIE0JIOTMH XeMO(poOuu;

— ©CTECTBEHHO-Hay4YHOM  TIpaMOTHOCTH:  IIOHMMaHHUsl  CYIIHOCTH  METOJIOB
MO3HAHMSA, MHCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCIIOJIb30BaTh
NojlyyaeMble 3HAHMS JUId aHAJIW3a U OOBACHEHUS SIBICHUH OKpYXaloIllero Mupa u
MPOUCXOJAIIMX B HEM M3MEHEHHM; yMEHMs JeslaTh 0OOCHOBAaHHBIE 3aKIIOUYEHUS HA OCHOBE
Hay4YHBIX (DAKTOB U UMEIOIUXCS JaHHBIX C II€JIBIO MTOJYYEHHs! IOCTOBEPHBIX BBIBOJIOB;

— CIIOCOOHOCTH CaMOCTOSITEIIbHO HCIOJB30BaTh XMMUYECKHE 3HAHUS JJISI PELICHUS
Mpo0JieM B peabHbIX )KU3HEHHBIX CUTYalUsX;

— HHTepeca K MO3HAHUIO U UCCIIE0BATEIBCKON NS TEIbHOCTH;

— TOTOBHOCTM M  CIIOCOOHOCTM K  HENpephIBHOMY  00pa3oBaHUIO |
caMo00pa30BaHNIO, K AKTUBHOMY IOJyYEHHIO HOBBIX 3HAHUM MO XUMHH B COOTBETCTBHUHU C
KU3HEHHBIMH MOTPEOHOCTSIMU;

— WMHTEepeca K OCOOEHHOCTSAM TpyAa B pa3IUuUHBIX cdepax MNpodeccCHOHATbHOM
NesITeTbHOCTH.

METANPEJIMETHBIE PE3YJIbTATHI
MeTtanpeaMeTHble pe3ybTaThl OCBOCHHS Y4eOHOTrO IpeaMera «XHMHUsS» Ha
YPOBHE CPEIHEr0 001Iero 00pa30BaHUs BKIFOYAIOT:

— 3HaYHUMBbIE InIG: bopMHUpoBaHHSI MHPOBO33PCHHSI 00yJaroMxcs
MEXIMCIMIUIMHAPHBIE — (MEXIpPEIMETHbIC)  OOIIEHAy4YHbIC  IOHATHSA,  OTPaXkKarol[ue
1IEJIOCTHOCTh HAYYHOM KapTHHBI MUpPA U CIENU(PHKY METOJ0B MO3HAHMS, UCIOJIb3YEMbIX B
€CTECTBEHHBIX HayKax (MaTepwsi, BEIIECTBO, SHEPTHS, SIBJICHUE, IPOIIECC, CUCTEMA, HayUHBIH
(baxT, NPUHIIKII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHs, MUCCIICA0BaHUE, HAOJIIOICHHE,
HU3MepEHHUEe, SKCIICPUMEHT U JAPYTHE);

—  yHHUBEpCallbHbIC y4eOHble JCHCTBUS (ITO3HABATEIbHBIC, KOMMYHHKATHBHBIC,
perynsaTuBHbIE), oOecrmeunBarone (HopMupoBaHue (GYHKIHOHAIBLHOW TI'PaMOTHOCTH U
COIIMAIBHON KOMITETCHIIMH 00YYaIOIHUXCS;

—  CIOCOOHOCTHh OOYYArOIIMXCSl HMCIOJIh30BAaTh OCBOCHHBIE MEKIUCIUTUITMHAPHBIC,
MHUPOBO33PCHUCCKUE 3HAHUS M YHHUBEPCAJIbHbIC yUeOHbBIC NCHCTBHS B IMO3HABATEIIBHOW U
COLMATIBbHOM ITPAKTHUKE.

MeranpenMeTHble  pe3yibTaThl  OTPaKalOT — OBJIAJICHHE I103HABATEIbHBIMHU,
KOMMYHUKATUBHBIMH U PETYJISTHBHBIMU YHUBEPCATbHBIMU YICOHBIMH JCHCTBHSIMH.

ITo3naBaTe/ibHBIC YHHBePCAJIbHbIE Y4eOHBIe AelicTBHUS:
0a30Bble JTOTHYeCKHUe JAelicTBUS:
—  CaMOCTOATENbHO (OPMYITUPOBATH U AKTYAIM3UPOBATH IPOOIEMY, pacCMaTpUBATh



€€ BCECTOPOHHE;

—  HCHOJb30BATh IPU OCBOCHUU 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIICHUS (aHAIN3a,
CHHTE3a, CPaBHEHUS, Kiaccu(uKaluu, 00001eHus ), PACKPBIBATH CMBICT OMOJIOTUYECKUX
HOHATUH (BBLAEIATh UX XapaKTepHbIE MPU3HAKH, YCTAHABIMBATH CBA3H C APYTUMU
MIOHSATUSAMH ),

— ONpelNeNsATh LEeNM JACATENBHOCTH, 3aJaBas IMapaMeTpsl M KPUTEpUU HX
JOCTUKEHUS, COOTHOCHUTD PE3YJIBTATHI IEATEIbHOCTH C IOCTABJICHHBIMU 1IEJISIMY;

—  HCIOJIb30BaTh OWOJIOTMYECKHE TMOHATUSA Uil OOBSICHEHHS (PAKTOB M SIBICHHU
KUBOU ITPUPOJIBI;

—  CTPOUTH JIOTHYECKHE PACCYKIAEHUS (MHIYKTUBHBIE, NEAYKTUBHbBIE, 10 AHAJIOTHH),
BBISBJIATH  3aKOHOMEPHOCTM W IIPOTUBOPEYHsS B pacCMaTpUBAaEMBbIX  SIBJICHUSX,
(GopMyIMpPOBaTh BHIBOIBI U 3aKIIIOUCHMUS,

— TNPUMEHATH CXEMHO-MOJEIBHBIE CPEICTBA IS NPEICTABICHUS CYLIECTBEHHBIX
CBS3€l M OTHOIIEHHH B H3Yy4aeMbIX OMOJIOTMYECKHMX OOBEKTaX, a TaKKe MNPOTUBOPEUUI
pa3HOro pojia, BBISIBICHHBIX B PA3JIMYHBIX HH(OPMAIIMOHHBIX HCTOUHUKAX;

0a3oBble HccJIeI0BATeIbCKUE 1eHCTBHS

— BJIaAETh OCHOBAaMHM METOJOB HAyYHOIO I[I0O3HAHUS BEIIECTB U XUMHUYECKHUX
peaxkuum;

— (opmynupoBaTh LENM W 3aJa4M UCCIEI0BaHUA, MCIOIb30BaTh MOCTABIEHHBIE U
CaMOCTOSITENIBHO C(OPMYJIMPOBAaHHBIE BONPOCHl B KayeCTBE MHCTPYMEHTA IO3HAHUS H
OCHOBBI Ui (OPMHUPOBAHHUS THUIOTE3bl IO MPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBIX
CYXICHUH;

— BIAQJETh HaBbIKAMHM  CaMOCTOATEIBHOTO  IUIAHUPOBAHMS U IPOBEJEHUS
YYEHUUYECKHUX IKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHMs HAOII0aTh 3a XOAO0M Ipoliecca,
CaMOCTOATEIBHO MPOTHO3UPOBATh €r0 pe3ynbTaT, (GopMynupoBaTh 00OOLIEHHUS U BBIBOJIBI
OTHOCHUTEJIBHO JIOCTOBEPHOCTH PE3YyJIbTaTOB HCCIEAOBAHUS, COCTABIATH OOOCHOBAHHBIHI
OTYET O MPOJIEIaHHOM padoTe;

— mnpuoOpeTarb  ONBIT  YYECHHMYECKOW  HCCIEAOBATEIBCKOM W MPOEKTHOU
JeSITETbHOCTH, MPOSBIATh CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIIBHOMY TOMCKY
METO/I0B PELIECHUS NPAKTUUECKUX 3a/1a4, IPUMEHEHHIO Pa3InYHbIX METOJOB MO3HAHMS;

padorta ¢c nHpopmanmei:

—  OPHUEHTHUPOBATHCS B PA3IMYHBIX HCTOUYHHUKAX MH(POpPMAIUU (HAYUHO-TIOMYIISIpHAS
JUTEepaTypa XHMHUYECKOIO COJEpXkaHMs, CIpaBOYHbIe MocoOusi, pecypcbl HHTepHeTa),
aHaTM3UPOBaTh MH(POPMAIMIO PA3IUYHBIX BUIOB U (HOPM MPEACTABICHUS, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTH;

—  ($opMyTUpPOBaTh 3aIPOCH U MPUMEHSTH Pa3IMYHbIE METOBI IIPU IOUCKE U 0TOOpE
uHpOpMaIH, HEOOXOAMMOH JIIsl BRIIOTHEHHS YI€OHBIX 3a/1a4 ONPEeIEHHOTO TUIIA;

— mnpuoOpeTarb  ONBIT  WCIHOJIb30BaHMS  MH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJOTUI U pa3IUYHBIX MTOUCKOBBIX CUCTEM;

—  CaMOCTOSATENIBHO BBIOMPATH ONTHUMANIbHYIO (OpPMY NIpeCTaBICHUS HH(POpMaLUU
(cxeMbl, rpaduKu, AUATPaMMBbI, TAOIUIILI, PUCYHKH U IPYTHE);

—  WCTOJb30BAaTh HAYYHBIA S3BIK B KA4ECTBE CPEJCTBA NMPHU pabOTE C XUMHUYECKOM
uH(poOpMaLMe: TPUMEHITh MEXNpeIMeTHble ((pU3nYecKne M MaTeMaTH4eCKHe) 3HAaKH U
CUMBOJIbI, POpMYIIbI, a00pEeBUATYPHI, HOMEHKIIATYPY;

— UCNOJB30BaTh U MPeoOpa3oOBHIBATH  3HAKOBO-CUMBOJIUYECKHE  CPEICTBA



HarJIATHOCTH.
KoMmyHuKaTHBHBIE YHUBepcaabHbIe y4eOHbIe 1eHCTBHA:

— 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYX/JaeMOW TeMbl B XOJ€ AMaiora W/WiH
JMCKYCCUM, BBICKa3blBaTh MHJEH, (OPMYJIUPOBATh CBOM NPEUIOKEHUS OTHOCUTEIIBHO
BBITNIOJIHEHUS IPEJIIOKEHHOM 3a1a4u;

— BBICTYHaTh C I[pe3eHTaluell pe3yJabTaToOB II03HABATENbHON JESATENBbHOCTH,
HOJYYEHHBIX CAaMOCTOSITEJIbBHO WJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBINOJIHEHUU
XMMHYECKOTO 3KCIEPUMEHTA, TPAKTUYECKON pabOThI IO HUCCIEIOBAHUIO CBOMCTB N3y4aeMbIX
BEILECTB, peaju3aluyd y4eOHOTro NpoekTa U (POpMYyIUpOBATH BBIBOABI IO pe3yJbTaTaM
HPOBEAEHHBIX MCCIEI0BAaHUM MyTEM COIIACOBaHMS MO3UIMH B X0A€ 00CYXIAeHHUs U oOMeHa
MHEHUSMHU.

PeryasiTuBHbIe YHHBepcaJlbHbIe YueOHbIe AelicTBHA:

—  CaMOCTOATENbHO IUIAHMPOBATH M OCYLIECTBIIATH CBOK  ITO3HABATEIIbHYIO
JeSITeIbHOCTD, OIpenessis e€ Lelnd U 3a/a4M, KOHTPOJIUPOBATh U 10 Mepe HeOOXOIUMOCTH
KOPPEKTHPOBaTh MpeJlaraéMblii aNropuT™M JEHCTBUM INpU BBINOJIHEHUU YYEOHBIX H
HCCIIeI0OBAaTENbCKUX 3aja4, BbIOMpaTh HambOosiee 3(P(EKTHUBHBIM CHOCOO MX pEIIEHUs ¢
y4€TOM MOJYyYEHUSI HOBBIX 3HAHUW O BEIIECTBAX U XUMUUYECKUX PEAKIUX;

—  OCYILECTBJISTh CaMOKOHTPOJIb CBOEU JEATENbHOCTH Ha OCHOBE CaMoOaHalu3a M
CaMOOILIEHKH.

HPEIMETHBIE PE3YJIBTATDBI

IIpenmeTHbIe pe3yJbTaThl OCBOSHUS TPOTPAMMBI CPETHET0 00IIero 0Opa30BaHUs 110
XUMUM Ha 0a30BOM YpPOBHE OpPHEHTHUPOBAHbI Ha OO0ECleYeHHE MPEUMYIIECTBEHHO
00111e00pa3oBaTeIbHON U OOIIEKYJIBTYPHON MOATOTOBKH OOydaromuxcsi. OHM BKIIOYAIOT
cneruduyeckue I yd4eOHOro mpenMera «XUMHs HaydHbIE 3HAHHS, YMEHHUS M CIIOCOOBI
JEHUCTBUI TIO OCBOGHHUIO, MHTEPIPETAIIMA M TIPEOOPa30BAHUIO 3HAHMIA, BUJIBI JACSITEIBHOCTH
M0 MOJYYCHUIO HOBOTO 3HAHUS M MPUMEHEHUIO 3HAHUHN B PA3JIUYHBIX YUEOHBIX U PEaIbHBIX
KU3HEHHBIX CUTYyallUsX, CBS3aHHBIX C XHUMHEH. B mporpamMme mo XMMHUM TIPEIMETHBIE
pe3yAbTaThl IPE/ICTABIICHBI 110 TOAAM U3YUYEHUS.

K xonmy oOyuenuss B 10 kJacce TmpeIMeTHbIE pe3ylbTaThl OCBOCHHMS Kypca
"Opranuueckasi XuMus'" oTpaxkaroT:

— chOpPMHUPOBAHHOCTh MPEJCTABIICHUH: O XMMHYECKON COCTABIISIIONICH €CTECTBEHHO-
Hay4YHOW KapTHHbI MHpa, POJM XMMHUHU B TO3HAHUU SIBJICHUU MPUPOBI, B (HOPMUPOBAHUU
MBIIIJIEHUS. U KYJIbTYPhl JINYHOCTH, €€ (QYHKIHMOHAIBHONW IPaMOTHOCTH, HEOOXOIUMOMN ISt
pelIeHHs] MPAKTUYECKUX 3a7ad U DKOJOTUYECKH OOOCHOBAHHOTO OTHOILIEHUSI K CBOEMY
3I0POBBIO U NIPUPOJHOU CpeELeE;

—  BIJIQJICHUE CUCTEMOU XUMHYECKUX 3HaHUM, KOTOpast BKJIFOYAET:
OCHOBOTOJIAratoIINe MOHATUS (XUMUUYECKUN AJIEMEHT, aTOM, 3JIEKTPOHHAas 000J04YKa aToma,
MOJIEKYJIA, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, XMMHUYECKas CBSA3b, CTPYKTypHas
dopmyna (pa3BépHyTas M COKpaml€HHas), MOJIb, MOJIApHAs Macca, MOJISIPHBIM 00BEM,
yIrAepOAHBIA  cKeleT, (YyHKUMOHAJIbHAs Tpylnmna, paaukal, HW30MepUs, HU30MEPHI,
TOMOJIOTUYECKUN  psAl, TOMOJIOTH, YIJIEBOAOPOABI, KHUCIOPOA- M  a30TCOAECpPKAIINE
COEJIMHEHUs, MOHOMED, MOJIMMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COETMHEHNS);

— TEOpUU W 3aKOHBI (Teopusl CTpPOEHMs opraHudeckux BeuiecTB A. M. bytieposa,



3aKOH COXpPAHEHUsI MacChl BELLIECTB);

—  3aKOHOMEPHOCTH, CAMBOJIMYECKUN SI3bIK XUMUU;

— MHUPOBO33pPEHYECKHE 3HAaHMs, JIKAllMe B OCHOBE MOHMMAaHUS NMPUYUHHOCTU W
CUCTEMHOCTH XHUMHYECKHX SBJICHUH, (DAaKTOJOTHUYECKHE CBEACHHS O CBOMCTBaxX, COCTaBe,
MOJIy4YeHUU U 0€30MacHOM HCIOJIb30BAHUU BAXKHEMIIIMX OPraHUYECKHUX BEIECTB B OBITY U
MPAKTUYECKOMN AEATEIBHOCTH YEIOBEKA;

— c(opMHUPOBAHHOCT, YMEHUN BBISABJIATH XapaKTepHble NPHU3HAKH TOHSTHIA,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIIOIB30BATh COOTBETCTBYIOIINE MOHITHUS MPU ONUCAHUU
COCTaBa, CTPOCHUS U MPEBPALIEHU OPraHUYECKUX COCTUHEHUN;

— chOpMHUPOBAHHOCTh YMEHHUH UCIOJIB30BATh XUMHUYECKYIO CHMBOJIMKY JJisi
COCTaBJICHUS MOJIEKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpaméHHON) Gdopmy
OPraHMYECKHX BEUIECTB M YPABHEHUN XHWMHYECKUX PEAKIMil; H3roTaBIMBATH MOJEIU
MOJIEKYJI OPraHUYECKHUX BEIIECTB ISl WILTIOCTPALUA UX XUMHUYECKOTO U MPOCTPAHCTBEHHOT O
CTPOCHHS;

— c(opMHUPOBAHHOCTH YMEHHUH YCTaHABIMBATH MPUHAMICKHOCTh HW3YUYCHHBIX
OpPraHMYECKHX BEIIECTB MO MX COCTAaBYy U CTPOCHHUIO K OMPENeIEHHOMY KIACCy/TpyIie
COCTMHEHUN (YriieBogopoibl, KHCIIOPOJI- " a30TCOAEPIKAILNE COCIMHECHMS,
BBICOKOMOJIEKYJISIDHBIE ~ COCAMHEHUs); JaBaTb KM Ha3BaHHUS IO CUCTEMaTUYECKOU
HomeHkiarype (IUPAC), a Taxke NpUBOOUTh TpPUBHAIbHBIE HA3BAHUS OTIEIbHBIX
OpPraHWYECKHUX BEIIECTB (PTUJICH, MPOMUICH, alleTUJICH, STUJICHTIIUKOIIb, TIUIEPUH, (PEeHOI,
dbopManpaerua, ameTalblIeruj, MypaBbUHAs KHCIOTA, YKCYCHas KHCIOTa, OJIEMHOBAs
KHCIIOTa, CTEApUHOBAs KUCIIOTA, TIII0K03a, (PYKTO3a, KpaxMmal, [eJUII0JI03a, TIUIHH);

— c(opMHPOBAaHHOCTH yMEHHsI ONPEACNATh BUIbl XUMHUYECKOH CBS3U B
OpPTraHWYECKHUX COCAUHEHUSX (OJIMHAPHBIE U KPATHEIE);

— chOpPMHUPOBAHHOCTh yMEHUSA TPUMEHATH TMOJOXKEHUS TEOPUH  CTPOCHUS
oprannueckux BemiecTB A. M. ByrtiepoBa juist 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB BEIIECTB
OT X COCTaBa U CTPOCHMS; 3aKOH COXPAHEHUSI MACChI BEILIECTB;

—  chOpMHUPOBAHHOCTh YMEHUN XapaKTepH30BaTh COCTaB, CTpOeHUE, (PU3nueckue u
XUMHYECKHE CBOMCTBA THUIHMYHBIX MPEACTABUTEICH PA3JIMYHBIX KJIACCOB OPraHUYECKUX
BeIleCTB (MeTaH, dTaH, 3TWUJICH, MPONMWIICH, alleTUiIeH, OyraaueH-1,3, metunOyraauen-1,3,
OEH30J1, METaHOJI, 3TAHOJ, YTUJICHTJINKOJIb, TJIMIEPUH, (DEHOI, alleTalbeTH I, MypaBbUHAS U
YKCyCHasi ~ KHCIIOTBI, TJIIOKO3a, Kpaxmaj, LeJUIi0j03a, aMUHOYKCYCHas KHUCIOTa);
WUTIOCTPUPOBATh TE€HETUYECKYHO CBSI3b MEXIAY HUMH YPAaBHEHUSIMU COOTBETCTBYIOIIUX
XUMHYECKHX PEaKIUi C UCTIOIb30BAHUEM CTPYKTYPHBIX (OPMYIL;

— chOpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh HCTOYHHKU YIJIEBOJIOPOIHOTO
ChIpbsi (He(pTh, MPUPOIHBIN Tra3, yroib), CHOCOObI WX MepepabOTKU W MPAKTUUYECKOE
MIPUMEHEHHE MPOAYKTOB MepepadbOTKH;

— c(OopMHUPOBAaHHOCTH, YMEHUN MPOBOJUTH BBIYUCICHUS 1O XUMHYECKUM
ypaBHEHUAM (Macchl, 00bEMA, KOJIMUYECTBA UCXOAHOTO BEIIECTBA WIIM MPOAYKTA PEAKIIMH 110
W3BECTHBIM Macce, 00bEéMY, KOJIMYECTBY OJHOTO M3 HCXOJHBIX BEIIECTB WU MPOTYKTOB
peaKkiun);

—  c(opMHPOBAHHOCTh YMEHUN BIAJCTh CHCTEMOW 3HAHWNA 00 OCHOBHBIX METOJaX
HAy4YHOTI'O TMO3HAHMS, HCMOJb3YEMbIX B XHMHUHU IPU HU3YYCHUU BEHIECTB M XHUMHUYECKUX
ABJICHUN (HaONIOIeHHe, W3MEPEHHEe, OKCIEPUMEHT, MOJEIMPOBaHUE), MCIOIb30BaTh
CUCTEMHbIE XMMHYECKUE 3HAHUS MJI1 TPUHATHS PEHICHUH B KOHKPETHBIX KU3HEHHBIX



CUTYallUAX, CBI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;
— chOpMHUPOBAHHOCTh YMEHHM CcOONIOAATh MNpaBUiIa IOJb30BAaHUS XUMHYECKOH

HOCYZI0M 1 J1abopaTOpHBIM 000PYAOBAaHUEM, a TAKKE IPaBUia OOpAIEHUs C BELECTBAMU B

COOTBETCTBUU C MHCTPYKLHUSMU IO BBIIOJIHEHHUIO J1a00paTOPHBIX XUMHUECKUX OIBITOB;

— c(OpMHPOBAaHHOCT, YMEHHMHM IJIAHUPOBATh M  BBINOJHATH XMUMHYECKHM
SKCIIEPUMEHT (IIPEBPAILEHUS] OPraHUYECKUX BELIECTB MPU HAarpEeBaHUH, MOJyYEHUE FTUIIEHA
U HU3Y4YEHHUE €ro CBOMICTB, KAYECTBEHHBIC PEAKLMU OPraHUYECKHUX BEIIECTB, JCHATYypalus
OEJIKOB MpU HArpeBaHUU, LIBETHBIE PEaKIMU OEJIKOB) B COOTBETCTBUU C MPAaBUIIAMU TEXHUKH
0e30MacHOCTH NpH OOpallleHHH ¢ BEIIeCTBAMH M JIaDOPAaTOPHBIM 000OPYJOBaHHUEM,
OpPEACTaBIATh PE3YyJIbTaThl XMMHUYECKOIO OHKCIEpUMEHTa B (opMe 3allucu ypaBHEHHM
COOTBETCTBYIOIIMX peakuuil 1 GOpMyIHpOBaTh BHIBOJIbI HA OCHOBE 3TUX PE3YJIbTATOB,;

— c(OpMHPOBAHHOCT yYMEHHMM  KPUTHYECKHM  AHAIM3UPOBATH  XHMHUYECKYIO
uH(pOopMaIHIO, MOTyYaeMyto U3 pa3HbIx ucTouHUKOB (CMU, UnTepHer u ap.);

—  c(hOpMHUPOBAHHOCTh YMEHMM co0Iro1aTh IpaBUJIa 9KOJIOTMYECKH
11€JIECO00PA3HOT0 MOBEJICHUS B OBITY U TPYAOBOM JESATEIBHOCTH B IIEJISIX COXPAHEHHUSI CBOETO
3I0pOBbS U OKpY’Kalollled MPUPOAHON Cpenbl; OCO3HAaBaTh ONACHOCTh BO3ICHCTBUS Ha
KUBbIE€ OPraHU3Mbl OMNPEIEIEHHBIX OPraHMYECKUX BELIECTB, MOHMMAs CMBICI TOKa3aTess
[TAK, mosicHATh Ha MpUMepax CHOCOObI YMEHBUIEHHS U MPEJOTBPAIICHUS UX BPEAHOIO
BO3JICHCTBUS HA OpPraHU3M YeEJIOBEKA;

— Uil 00y4aroumxcs € OrPaHMYEHHBIMH BO3MOKHOCTSIMH 3J0POBbSI: yMEHHE
MPUMEHTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHMS BEIIECTB U XUMUYECKUX
SIBJICHUH

— I cHenblX U cIaboBUAAIMX OOYYaIOUIMXCS: YMEHUE HCIOJB30BaTh pesibeHO
TOUEYHYIO cucTeMy o0o3HaueHuit JI. bpaiins muist 3anucu XuMuyeckux Gopmyi.

K koHmy oOydyenus B 11 Kiacce mpeaMeTHble Pe3yJbTaTbhl OCBOCHHS Kypca
«O01mas 1 HeOPraHUuYecKast XUMMD» OTPAKAIOT:

—  chOpMHPOBAHHOCTH MPE/ICTABJICHUM: 0  XHMHYECKOU COCTAaBJIAIOIIEH
€CTECTBEHHO-HAYYHOM KAapTUHBI MHPA, POJIM XUMHM B IO3HAHUU SIBJICHUN NOPUPOAbI, B
(hopMUPOBAaHUU MBIIIUICHUSI U KYJbTYPbl JUYHOCTH, €€ (PYHKIMOHAIBHOM TPaMOTHOCTH,
HEOOXOIUMOM il PpEeIIeHUs] MPAKTHUUYECKUX 3a7a4 U OKOJOTHYECKH OOOCHOBAHHOTO
OTHOIICHUS K CBOEMY 3/I0POBBIO U IIPUPOJIHON CpEIE;

— BJaJcHHUC CHUCTEMOM XMMHYECKHX 3HaHUMH, KOTOpast BKJIIOYAET:
OCHOBOITOJIATAlOIINE TMOHATHS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOII, S-, P-, 0-3JCKTPOHHbBIC
opOuTaTM aTOMOB, HWOH, MOJIeKyJia, MOJb, MOJISIpHBIH O00BEM, BaJCHTHOCTH,
AEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCIICHMS, XUMHUUYECKasi CBs3b (KOBaJICHTHAs, MOHHAs,
MeTaJUIM4YecKasi, BOJOPOIHAs), KpUCTA/NINUecKass pPelI€TKa, TUMbl XUMUYECKUX pPEaKluid,
pacTBOp, DJIEKTPOIUTHI, HEIJIECKTPOJIUTHI, DJICKTPOJIUTHYECKAsT TUCCOIMALIMS, OKHCIUTENb,
BOCCTaHOBUTEIb, CKOPOCTh XUMHUYECKOW PEAKIINU, XUMUUYECKOE PABHOBECHE;

—  TEOPUU U 3aKOHBI (TEOpHUsS BIEKTPOJUTHUECKON AMCCOLMAIUNU, TEPUOIUUECKUI
3akoH /[I. 1. MenneneeBa, 3aKOH COXpPAaHEHUs MAacChl BEIIECTB, 3aKOH COXPAaHECHUA U
MpPEBpaICHUsT SHEPTHH TPU XUMHUUYECKHX PEaAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN
SI3bIK XUMHUHU, MUPOBO33PEHUYECKUE 3HAHUS, JICKAIINE B OCHOBE MOHUMAHUS IPUYNHHOCTH U
CUCTEMHOCTH XMUMHYECKUX SIBJIICHUU, (DAaKTOJOTUYECKHE CBEACHHS O CBOMCTBaxX, COCTaBe,
MOJTy4eHUU ¥ 0€30MaCHOM HCTOJIb30BAaHUN BAKHEUIIINX HEOPTAaHUYECKUX BEIIECTB B OBITY U



MIPAKTUYECKON EATENHHOCTH YEJIOBEKA;

— c(hOpPMHUPOBAHHOCTh YMEHHHM BBISBIATH XapaKTEpHble NPU3HAKM MOHATUH,
YCTAaHABJIMBATh MX B3aUMOCBS3b, HCIIOIB30BaTh COOTBETCTBYIOIME MOHATHS IIPU ONUCAHUU
HEOPraHMYECKHUX BELIECTB U UX IIPEBPALLECHUN;

— c(OpMHPOBAHHOCT YMEHUN HCHOJB30BATh XUMHUYECKYI0 CHUMBOJIUKY IS
cocTaBiieHUus1 (OPMYJ BELIECTB M YPABHEHUI XUMHUYECKUX PEAKLUUN; CUCTEMATHYECKYIO
HoMeHKkatypy (IUPAC) u TpuBHanbHble Ha3BaHMs OTAEIbHBIX HEOPIaHWYECKHX BEIIECTB
(yrapHblil Ta3, yriaekuciblidl Ta3, aMMuak, rainéHas U3BECTb, HETal€éHash U3BECTh, TUThEBAL
coJia, MUPUT U JIp.);

— c(hOpMHUPOBAHHOCTh YMEHHH ONpeAENsATh BAJIEHTHOCTh MU CTENEHb OKHCICHMS
XUMHYECKUX JJIEMEHTOB B COEIMHEHHAX PA3NMYHOIO COCTaBa; BHJ XMMHYECKOH CBA3U
(koBaJIeHTHas,  HWOHHAs,  METAJNIMYeCcKas, BOJOPOAHAs) B  COECAMHEHUAX;  THI
KPUCTAINIMYECKON PpEIIETKM KOHKPETHOTO BEIlecTBa (aTOMHas, MOJEKYJspHas, HOHHafi,
METaJUINYECKasl); XapaKTep Cpelbl B BOJHBIX PACTBOpPaX HEOPraHUYECKUX COCANHEHMI;

— c(hOpMHUPOBAHHOCTh YMEHUN YCTaHABIMBATh MPUHAIEKHOCTh HEOPraHUUYECKUX
BELIECTB IO HX COCTaBy K OINPEACIEHHOMY KIAcCy/Tpylie COeIuHEHUuN (IpOoCThie
BEIIECTBA — METAJJIbl M HEMETaUIbl, OKCHUJbl, OCHOBAHMS, KHCIOTBI, aM(pOTEpHbIE
THJIPOKCHUJIBI, COJIH);

— c(hOpMHUPOBAHHOCTh YMEHHMH pacKpbIBaTh CMBICI Iepuoaudeckoro 3akona /. .
MenzeneeBa W JI€MOHCTPUPOBATh €ro CUCTEMATU3UPYIOIIYIO, OOBSCHUTEIBbHYIO U
MIPOrHOCTUYECKYIO (DYHKIINU;

— c(hOpMHUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh AJIEKTPOHHOE CTPOECHUE aTOMOB
XUMHYECKHUX 3IEMEHTOB 1—4 nepuonos Ileproanueckoil CUCTEMBI XMMUYECKHX 3JIEMEHTOB
JI. W. MenngeneeBa, WCOONB3ysS TMOHATUS «S-, P-, O-2JICKTpOHHBIE OpOUTAINY,
«IHEPTreTUYECKUE YPOBHU»; OOBICHITH 3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB XMMHUYECKHX
JJIEMEHTOB M HX COCIMHEHHWW MO mnepuojaM U rpynmnam llepuoanyeckoil CHUCTEMBI
XxuMu4eckux 3neMeHToB JI. M. Menpeneena;

—  copMUPOBAHHOCTh YMECHUH XapaKTEepHU30BaTh (OMHUCHIBATH) OOIIUE XUMHUCCKHUE
CBOICTBAa HEOPTraHMYECKUX BELIECTB PA3IMYHBIX KJIACCOB; MOJATBEPKIAaTh CYLIECTBOBAaHUE
TEHETHUYECKON CBA3M MEXAY HEOpraHM4YeCKMMHU BELIECTBAMU C IIOMOIIBIO YpaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKLIU;

—  c(OpMHPOBAHHOCTH YMEHHS KIACCUPUIMPOBATH XUMHUYECKHUE PEAKIUU IO
pa3IMyYHBIM NpPHU3HAKaM (YUCIYy U COCTaBYy pearupyroulux BeIIeCTB, TEINIOBOMY 3¢ deKty
peaKIy, U3MEHEHUIO CTENEeHEeW OKUCICHHS 3JEMEHTOB, OOpaTUMOCTH PEAKIMH, YYaCTHIO
KaTaiuzaTopa);

—  c(opMHPOBAHHOCTH YMEHUN COCTABIIATH YPABHEHUS PEAKIMA pa3TUYHbIX TUIIOB;
MOJTHBIE M COKpAIIEHHBIC YpaBHEHUS PEaKUHUi MOHHOTO OOMEHA, YYWTBIBAas YCIIOBUS, NPHU
KOTOPBIX 3TH PEaKIMK UIYT 10 KOHIIA;

— c(OopMHpPOBAHHOCTL ~ YMEHMH  TPOBOAUTH  PEAKUUH,  MOATBEPXKAAIOIINE
KAueCTBEHHBIM COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIECTB; pacro3HaBaTh OMBITHBIM
MyTEM MOHBI, TIPUCYTCTBYIOLIUE B BOJHBIX PACTBOPAX HEOPTraHUYECKUX BEIIECTB;

— chOpMHUPOBAHHOCT,  YMEHHMH  PacKphIBaTb  CYIIHOCTh  OKHCJIHMTEIHHO-
BOCCTAaHOBMTENIbHBIX PEAKIMIl IMMOCPEIICTBOM COCTaBIEHHUS 3JEKTPOHHOIrO OalaHca 3TUX
peaKLuii;

—  chOpPMHUPOBAHHOCTh YMEHHUH OOBACHATH 3aBHUCHUMOCTH CKOPOCTH XHUMHUYECKOI



peakiu OT pa3NUYHBIX (AKTOPOB; XapakTep CMEILIEHUS XUMUUYECKOTO pPaBHOBECHS B
3aBUCUMOCTH OT BHeIIHero Bo3aericTus (mpuHimn Jle [artense);

—  c(opMHPOBAHHOCTh YMEHUN XapaKTEPU30BaTh XMMHUYECKHE MPOIIECCHI, JIekKAIINUe
B OCHOBE IIPOMBIIUJIEHHOTO TIOJYYEHUS CEpPHOM KUCIOTBI, aMMHaKa, a TaKke
c(hOpMUPOBAaHHOCTh MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHIUMAX U DKOJOTHYECKUX
npo0iieMax XUMHYECKOTO MTPOU3BOJICTBA;

— c(OopMHUPOBAHHOCTH YMEHHMM NPOBOAMUTH BBIYUCICHHS C HCIOJIb30BAHUEM
MOHSATUS «MaccoBas JOJiA BEIIeCTBA B pacTBOpe», OOBEMHBIX OTHOIICHUN Ta30B MpHU
XUMUYECKHX PEaKIUsAX, MAaCChl BEIIECTBA MU 00bEMa ra3oB MO H3BECTHOMY KOJIHUYECTBY
BEIIECTBa, Macce WM 00bEMY OJHOTO M3 YYaCTBYIOUIMX B PEaKIMH BEIIECTB, TEILIOBOTO
sddexkTa peakiMu Ha OCHOBE 3aKOHOB COXpPAaHEHHS MacChl BEIIECTB, MPEBpAIICHUS U
COXPAHEHUS SHEPTHH;

— chOpMHUPOBAHHOCTh YMEHHU COOJIOaTh MpaBWia IMOJIb30BAHUS XHUMHUYECKON
MOCY/I0M 1 J1ab0paTOpPHBIM 00OPYAOBaHUEM, a TaKXKe MpaBuia OOpalleHusl C BEIIECTBAMH B
COOTBETCTBUU C MHCTPYKIUSAMH I10 BHIMOTHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

— chOpMHPOBAHHOCTh yMEHUW IUIAHUPOBATH M BBIMIOJHATH  XUMHUYECKUU
OKCIIEPUMEHT  (pa3ioKEHHE TMEepOKCHUIa BOJAOpOJa B MPUCYTCTBUU  KaTalIu3aropa,
ONpENIETIEHUE Cpellbl PacTBOPOB BEUIECTB C IMOMOIIBIO YHUBEPCAIBHOIO WHIUKATOPA,
BIUSIHUE DPA3NIMYHBIX (DAaKTOPOB HAa CKOPOCTh XUMHUYECKOH peakIMH, Peakiud HOHHOTO
oOMeHa, KaueCTBEHHBIE peakIMu Ha cyinbdar-, KapOOHAT- U XJOPUJ-aHUOHBI, HA KAaTHOH
aMMOHHUSI; PEIICHHE HKCIIEPUMEHTAIBHBIX 3a7a4 1o temaM «Metamisy u «Hemeramis») B
COOTBETCTBUU C TMpaBWJIAMH TEXHHMKH OE€30MaCHOCTH TpHU OOpallleHHH C BEIIeCTBAMU U
nabopaTopHBIM 000PYIOBAHUEM, TPEACTABIATH PE3YyJIbTAThl XUMHUYECKOTO JKCIIEPUMEHTA
B (popMe 3ammcu ypaBHEHUN COOTBETCTBYIOIIMX peakuui U (OpMYITUPOBATH BHIBOIBI HA
OCHOBE dTHUX PE3yJIbTaTOB;

— c(opMHUPOBAHHOCTH yYMEHHH  KPUTHYECKH  aAHAIM3UPOBATH  XHMHUYECKYIO
uH(popMaInIo, MOTyyaeMyto U3 pasHbeix ucTouHukoB (CMU, UuTepHuer u ap.);

—  chOpMHPOBAHHOCTH YMEHHI cobnoaaTh MpaBHIIa 3KOJIOTUYECKHU
11e1eco00pa3Horo MoBeACHUsI B OBITY U TPYAOBOMU ACSITEIILHOCTH B IIEJISIX COXPAHEHHSI CBOETO
3J0pPOBbSI U OKPY’KAIOIIEH NPUPOAHOM CpPEJIbl; OCO3HABATh OIMACHOCTh BO3JICHCTBUS Ha
YKMBBIE OPTaHU3MBbI ONpPEICIEHHBIX BEIIECTB, MOHMMAs cMbici nokazarens [[JIK, moscHATh
Ha TMpUMepax CrocoObl YMEHBIIEHUS M TPEAOTBPAICHUS MX BPEAHOTO BO3JCHCTBHUS Ha
OpraHu3M YEeJIOBEKA;

— g 0oOydYaromuxcs ¢ OTPAaHUYCHHBIMU BO3MOXKHOCTSMH 37I0POBbS: yMEHHUE
MIPUMEHATHh 3HAHUS 00 OCHOBHBIX JOCTYMHBIX METOJaX MO3HAHUS BEIIECTB U XUMHUYECKHUX
SIBJICHUH; JJIsI CJICTIBIX M CJIA00BUIAIINX 00YJaIOIIUXCSI.



Ilepedyensb (koandurkaTop) NpoBepsieMbIX

TPeOOBAHMI K MeTaNpeAMEeTHBIM pPe3yJibTaTaM OCBOCHUS OCHOBHOM
0o0pa3oBaTeJIbHOM NMPOrpaMMbl CpeIHero o0umero 00pa3oBaHus

Kon IIpoBepsiemble TPeOOBAHUS K MeTaNpeMeTHBIM Pe3yJIbTaTaM 0CBOEHHS
NPOBEPSIEMOr0 | OCHOBHOIT 00pa30BaTe/IbHOW MPOrpaMMbl CPeIHEro 0411ero 06pa3oBaHus
TpeOoBaHMS
1 [To3HaBaTenpHBIC YHUBEPCAIbHBIC YUcOHBIC nelicTBHS (nanee - YY)
1.1 Ba3oBrele nornueckue IelCTBUS
111 VYcranaBiMBaTh CYIIECTBEHHBINM MPU3HAK WJIM OCHOBAHUS JJIsI CPAaBHEHUS,
KJIacCU(PUKAIIMU U 0000IIICHHS
1.1.2 BbIsgBIAT, 3aKOHOMEPHOCTH M MPOTUBOPEYHMST B  paccMaTpPUBAEMBbIX
SIBJICHUSIX
1.1.3 CamocToarensHOo  (GOpMyNIHpPOBaTH W aKTyalM3UpOBaTh  MpodIiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE; OMPEACIISATh LU IeATeIbHOCTH, 3a/1aBaTh
napamMeTpbl U KPUTEPUH UX JOCTHIKCHHS
114 BHOCHTH KOPPEKTHMBBI B  JIEATECIBHOCTb, OLEHUBAaTbh COOTBETCTBHE
pPEe3yJbTaTOB 1EJISAM, OLICHUBATh PUCKHU MOCIIEICTBUMN AEATEIIHHOCTH
1.15 Pa3BuBaTh KpeaTUBHOE MBIIIIEHHUE TP PELIEHUH )KU3HEHHBIX MPOOIeM
1.2 ba3oBrle uccnenoBaTeIbCKUE TEUCTBUS
1.2.1 Bnanets HaBBLIKAMU y4eOHO-UCCIeI0BATEIBCKON u MPOEKTHOM
JIeATeTbHOCTH, HAaBBIKAMU pa3peIIeHus IpooIemM
1.2.2 OBnasieHue BHUJIAMHU JESATEIBHOCTH IO TMOJYYEHHIO HOBOI'O 3HAHMS, €ro
UHTEPIIPETAINH, TPEOOPa30BAHUI0 U IPUMEHEHHUIO B PA3IUYHBIX yUCOHBIX
CUTYaIlUsX, B TOM YHCJIE MTPH CO3/IaHUU YUYE€OHBIX U COLUATBHBIX MPOEKTOB
1.2.3 dopMUpPOBAHME HAYYHOIO THUIIA  MBIIUICHUSA, BJIaJCHUE HAy4YHOU
TEPMUHOJIOTHUEH, KITFOUEBBIMH MOHITUSIMU U METOJIaMHU
124 BbIABISATE NPUYMHHO-CIICICTBEHHBIE CBS3M W aKTyallM3UpOBaTh 3ajauy,
BBIJIBUTaTh TUIOTE3y €€ PEIICHMs, HaXOAWTh apryMEHThl  JUIs
JI0OKa3aTeNbCTBA CBOUX YTBEPKACHHUHM, 3a/laBaTh NapaMeTpbl U KPUTEPUU
perieHus
1.25 AHanu3upoBaTh IMOJYyYEHHbIE B XOJAE pEUICHUs 3aJlauyd pe3yJbTaThl,
KPUTHUYECKH OIIEHUBATH UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBHUSX
1.2.6 YMeTh MepeHOCUTh 3HAHUS B MO3HABATEIbHYIO U MPAKTUUECKYH 00JacTH

KU3HEACATCIIBHOCTH, YMCTH HHTCTPHUPOBATH 3HaHHUA nu3 Pa3HbIX




OpeIMETHBIX  00JacTeil; OCYIIEeCTBISATh  IICJICHANPABICHHBIA  MOUCK
NepeHoca Cpe/ICTB U CIOCOO0B NEHCTBUS B MTPO(PECCHOHATBHYIO CPEdy

1.2.7

CrocoOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOUCKY METOJIOB
pelleHHs MPAaKTHYECKUX 3a4ad, HNPUMEHEHUIO pa3JIU4HbIX METOJIOB
NO3HAHUS; CTaBUTh M (OPMYIMPOBAaTH COOCTBEHHBIE 3aJayd B
0o0pa3oBaTeNbHON JIEATENBHOCTH U IKU3HEHHBIX CUTYallUsiX; CTaBUTh
npoOJIeMBbl U 331a4H, TOIMYCKAIOLIIe aJbTepHATUBHbBIE PELICHHUS; BbIBUTATh
HOBBIE UJEH, INpenjgaratb OpPUTHMHAJIBHBIE TIOAXOABl M  PEIICHHUS;
pa3pabaTbIBaTh IJIaH PEIICHUs MPOOJIEMBI C YyUETOM aHAIM3a UMEIOIIUXCS
MaTEpHUAIIBHBIX U HEMATEPHUAIBHBIX PECYPCOB

1.3

Pa6ota ¢ undopmarueit

131

Bnagerb HaBblKamMM MOJNy4eHHMs] HMH(QOpMAUU W3 HCTOYHUKOB Pa3HBIX
THUIIOB, CAMOCTOSTENIBHO OCYILECTBIIATH IIOUCK, aHAJIN3, CUCTEMATU3aLMI0 U
MHTEpIpeTaio HHPOPMALIMK PA3IUYHbIX BUA0B U (POPM MPEACTABICHUS

1.3.2

Co3naBaTh TEKCTHI B pa3IUYHBIX (opMarax C y4yeTOM Ha3HAuYeHUs
uHOpMallUM M LENEBOM ayauTOpUHU, BBIOMpas ONTHUMAIbHYIO (QopMy
NpPEJCTaBICHUS U BU3YyaIU3aluU

1.3.3

OI_IGHI/IBaTB AOCTOBCPHOCTD, JICTUTHUMHOCTD I/IH(i)OpMaI_[I/II/I, €€ COOTBCTCTBHUC
IIpaBOBBIM H MOPAJIbHO-3THYCCKNM HOpMaM

1.34

Hcnonp3oBath cpencrtBa WHGOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTMH B  PEIIEHMM  KOTHUTUBHBIX, KOMMYHUKATHBHBIX U
OpraHM3alMOHHBIX 3a/Jad C COOJI0JeHUEM TpeOOBAHUM ASPrOHOMHUKH,
TEXHUKU O€30IaCHOCTH, TUTHEHbl, pecypcocOepeXeHHs, MPaBOBBIX U
ATHYECKUX HOPM, HOPM WH(OPMAIIOHHOI 6€301MacHOCTH

1.3.5

Brnanetr  HaBbIKamMuM ~ pacrio3HaBaHWS M 3alUTBl  MHGPOpPMAIIUH,
UH(OPMAIIMOHHOW 0€30MTaCHOCTH JTUYHOCTH

KommyHukatusHbie Y'Y /]

2.1

OO01ieHue

211

OcymiecTBiasATh KOMMYHUKAIIMA BO BceX cdepax KU3HH; BIAJCTh
Pa3IMYHBIMU CTIOCOOAMU OOIICHUS U B3aUMO/ICHCTBHS

2.1.2

PaSBepHYTO " JIOTUYHO H3JIaraTb CBOIO TOYKY 3pPCHUSA C MCIIOJIb30BAHUCM
A3BIKOBBIX CPCACTB

2.1.3

AprymMEHTUPOBaHHO BECTU JUAJIOT

Perynstusubie YV ]

3.1

Camoopranuzanus




3.1.1 CaMOCTOATENHHO OCYIIIECTBIISATH MO3HABATEIBHYIO AESITEIbHOCTD, BBISBIIATD
npoOsieMbl, CTaBUTh U (GOPMYIHpPOBaThH COOCTBEHHBIE 3aJaud B
00pa3oBaTeIbHON JIEATEIbHOCTH U KM3HEHHBIX CUTYaIMIX; J1aBaTh OLICHKY
HOBBIM CUTYaIHsIM

3.1.2 CaMOCTOSATENTbHO COCTABJISITh IUIAH pPEHICHUsT TPOOJEMBbI C YYETOM
UMEIOIIUXCSI PEeCcypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUMN;
JIeNaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a peIleHHE, OICHUBATh MNPUOOPETEHHBIN OMBIT, CHOCOOCTBOBATh
(GOpPMHUPOBAHUIO U MPOSBICHUIO HIUPOKOW 3PYAUIIMU B pa3HBIX 00JIACTSIX

3HAHUU
3.2 CaMOKOHTpOJIb
3.2.1 JlaBaTh OIIEHKY HOBBIM CHTYAIlUSIM, BHOCHTh KOPPEKTHUBBI B JIEATEIHHOCTb,

OIOCHUBATB COOTBCTCTBUC PC3YJIBTATOB LCIIIM

3.2.2 Brnamers HaBbIKaMH — [MO3HABaTeIbHOH pedieKCMH KaKk  OCO3HAaHHS
COBEpIIIAEMBIX JCHCTBHI M MBICIHTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB M
OCHOBaHHWI; HCIIOJIb30BaTh MPUEMBbI PEQICKCUU IS OICHKU CHUTYaIluH,
BbIOOpa BEPHOTO PEIICHHS, YMETh OICHHBATh PUCKH M CBOEBPEMCHHO
NPUHUMATh PEIICHUS TI0 UX CHIKCHUIO

3.3 OMOLIMOHAJIBHBI ~ MHTEIUIEKT, TpeArnojararonuidi  copMHPOBAHHOCTD:
CaMOpETYJIMPOBAHUsI, BKJIIOYAIOIIET0 CAaMOKOHTPOJIb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJICHHME, CIOCOOHOCTh aJalTHPOBATHCS K
AMOITMOHAIPHBIM H3MEHEHUSM M TPOSIBIATH THOKOCTb, OBITH OTKPBHITHIM
HOBOMY; BHYTPEHHEM MOTHBALIMM, BKIIOYAKOIIEH CTPEMJIEHHE K
JOCTHKEHUIO 1€MW M YyCHeXy, ONTUMHU3M, HHUIHMATUBHOCTh, YMEHHE
JICCTBOBATh, UCXO/ISI U3 CBOMX BO3MOXKHOCTEN

HEPEYEHDb (KOAUP®UKATOP) PACIIPEJEJIEHHBIX 110 KJTIACCAM
MPOBEPAEMBIX TPEFOBAHUM K PE3YJBTATAM OCBOEHUS
OCHOBHOMI OBPA30BATEJBLHOM MPOT'PAMMBI CPEJTHETO
OBHIETI'O OBPA30OBAHUA U DJIEMEHTOB COJAEP KAHUSA 110 XUMHUHN

B ¢denepanbHbIX M pervoHanbHBIX MPOLEAYpax OIEHKH KayecTBa OOpa30BaHUS
UCIIONIb3yeTCs TepeueHb (KoaudukaTop) pachpeaeleHHbIX 0 KiaccaM MpOBEpseMbIX
TpeOOBaHMI K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHOW MPOrpaMMbl CPEIHETrO
o0rmiero 00pa3oBaHUs U JIEMEHTOB COJACPKAHUS 110 XUMUH.




IIpoBepsiemblie TpeOOBaHMS K Pe3yJbTATAM OCBOEHHMSI OCHOBHOM
o0pa3oBaTeJIbHOM NMPOrpaMMbl

10 kaace

Kon
NMpoBepPsiEMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHEro o01ero 00pa3oBaHus

1

TeOpeTI/I‘IeCKI/Ie OCHOBBI OpFaHquCKOﬁ XUMHUHU

1.1

ChopmupoBaHHOCTH ~ TPENCTAaBICHUN O XMMHYECKOH  COCTaBIISIFOIICH
€CTECTBEHHOHAYYHON KapTUHBI MHpA, POJIM XUMHUU B TO3HAHHUM SIBJICHHMA
npupoabl, B (OPMUPOBAHUU MBIIIICHUS € KYJIbTYPhl JIUYHOCTH, €€
(GYHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOIMMOM ISl PEIICHUS] TPAKTUYECKUX
3a/la4 U HKOJIOTMYECKHM OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3J0POBBIO U
MPUPOAHON cpere

1.2

Bnagenne  cucremMoi — XMMHYECKMX  3HAHHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAratoIIHe MOHSITHS (Monexyna, BaJICHTHOCTb,
AIIEKTPOOTPUIIATEIBHOCTh, CTETIEHb OKHCICHHUS, XUMHYECKas CBs3b, MOJb,
MOJIIpHAsi Macca, MOJISIpHBIA 00bEM, yriIepoAHbIN CKeNeT, PyHKIMOHATbHAS
TpyIna, pagukall, U30MEPHs, U30MEPbI, TOMOJOTUYECKHUIN psi, TOMOJIOTH,
YTJIEBOJAOPO/IbI, KUCIOPO- U a30TCOAEPKAIINE COCTUHEHUS, OMOJIOTUYECKU
AaKTUBHBIE BeIIeCTBAa (YIJIEBOIBI, JKUPBI, OEIKH), MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COSIMHEHNUS ); TEOPUU U 3aKOHBI
(Teopusi XUMHUYECKOTO CTPOCHUsI opraHndeckux Bemects A.M. bytieposa),
3aKOHOMEPHOCTH, CAMBOJIMYECKUN S3BIK XUMUHU, (DAKTOJIOTUIECKUE CBEICHUS
O CBOKMCTBax, COCTaBe, IMOJIYyYEeHUH ¢ OE30MaCHOM HCIIOJIb30BAaHUU
BOKHEUIINX HEOPTraHWYECKUX M OPraHMYEeCKUX BEIIECTB B OBITY U
MPaKTUYECKOM JIeITeIbHOCTH YeJIOBEKa

1.3

ChopmupoBaHHOCTH YMEHUU BBISBIATh XapaKTE€pHbIE NMPU3HAKU TMOHSITHH,
YCTaHaBIIMBATh UX B3aUMOCBSA3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE IOHATHUSA
IIPU ONHCAHUM COCTaBa, CTPOCHUSA U IPEBPALICHUN OpPraHUYECKHUX
COCIMHEHUN

1.4

ChopmMHpoBaHHOCT YMEHUN HCIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY JUIS
COCTaBJICHUSI MOJICKYJIIPHBIX U CTPYKTYPHBIX (pa3BepHYTOM, COKPAILIEHHOIN)
dopMyn oOpraHMYECKHX BEUIECTB W YpPaBHEHMH XHMHUYECKHX pEaKluH,
M3TOTaBIMBATH MOJEIN MOJIEKYJl OPraHUYECKUX BEIIECTB JUIS WILIFOCTPALUU
UX XUMHYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHHUS

1.5

ChopmupoBaHHOCTH YMEHHI yCTaHaBIMBATH MPUHAJUIC)KHOCTh U3YYEHHBIX
OpraHMYeCKHX BELIECTB MO HX COCTaBY W CTPOEHUIO K OMNPEIEICHHOMY
Kiaccy (rpynne) coenuHeHui (yrieBoaopo/abl, KUCIOPO/ U a30TCOAepKallHe
COEJIMHEHUs, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS), JaBaTh UM Ha3BaHUS 110
cuctematnueckoid Homenkiatype (IUPAC)




1.5

ChopmMupoBaHHOCTH yMEHHsI OMNPEAENATh BHUABI XUMHYECKOW CBSI3U B
OpraHNYeCKUX COeIMHEHUSIX (OMHAPHBIC U KPATHbIE)

1.6

ChopMupOBaHHOCTh YMEHHUSI TNPUMEHATH: IOJOXKEHHUS TEOPUH CTPOCHHUS
oprannueckux BeuiecTB A.M. byrtnepoBa nnsi oObsiCHEHUS 3aBHCHMOCTH
CBOMCTB BELIECTB OT MX COCTAaBa M CTPOECHUSA; 3aKOH COXPAHEHUS MAacChl
BELIECTB

VrieBomoposl. Kucioponconepikamniye u a3oTcouepKamue OpraHHdecKue
COCITMHCHUS. BHICOKOMOJICKYISIPHBIC COCTUHEHUS

2.1

CdopmupoBaHHOCTH YMEHUI MPUBOAUTH TPUBUATBHBIC HA3BAaHUS OTIEIBHBIX
OPraHWYECKUX BEIIECTB (ITWUJICH, NPONWIIEH, AlETUJIEH, STHJICHIJIUKOJIb,
NIMLEpUH, ¢eHoi, (opmaibIerun, aueraibAerui, MypaBbUHas KHUCIOTA,
YKCYCHas KHCJIOTa, OJICMHOBAsl KHCJIOTA, CTEApUHOBAas KHUCJIOTA, TIIIOKO3a,
bpyKTO3a, Kpaxma, [eJUII0JI03a, TIUIUH)

2.2

ChopMHUpOBAaHHOCTh ~ YMEHHMHM  XapaKTepHu30BaTh  COCTaB, CTPOCHHE,
busnyeckne ¥ XMMHYECKHE CBOMCTBA THIHYHBIX  IIPEJICTaBUTEIICH
pa3IMYHBIX KJIACCOB OPraHWYECKUX BEIIeCTB (METaH, OTaH, OTHIICH,
MPOMHIICH, aleTwiIeH, OyTaaueH-1,3, MetunOyraauen-1,3, 6eH30, METaHOI,
STAHOJ, STHJICHIJIMKOJIb, TJUIEPHUH, (EHOJI, aleTalbJIeTHl, MypaBbUHAsS U
YKCYCHasl KHUCJIOTBI, TJIIOKO3a, KpaxMmaj, [eJUII0JI03a, aMHUHOYKCYCHas
KHCJI0TA)

2.3

ChopmupoBaHHOCTh YMEHUS WILTIOCTPUPOBATH T€HETHUECKYIO CBSI3b MEXKIY
TUNAYHBIMU [IPEACTABUTEIIAMU PA3JIMYHBIX KJIACCOB OPraHUYECKUX BELIECTB
YPAaBHEHUSAMH COOTBETCTBYIOIIMX XMMHUYECKUX PEAKUUN C HUCIIOIb30BAHUEM

CTPYKTYPHBIX QopMyIl

2.4

ChopMupoBaHHOCTH YMEHHUS XapaKTepu30BaTh VCTOYHUKH
YIJEBOJOPOJHOTO ChIphsl (HE(PTh, MPUPOJHBIN ra3, yroiab), CIOCOOBI HX
nepepaboTKH U MPAKTUYECKOE MTPUMEHEHHE NMPOTyKTOB NepepaboTKu

XUMUA U )KU3Hb. PacyeTsl

3.1

CdopMUpOBaHHOCTh YMEHHI BIAJETh CHUCTEMOW 3HAHUM 00 OCHOBHBIX
METOJIaX HAy4YHOI'O II03HAHHMS, HCIIOJB3YEMbIX B XHMHUU I[PU H3YyYECHUU
BEIIECTB U XUMHUUYECKHUX SIBICHHUN (HaOMIOeHNE, N3MEepEeHne, dKCIICPUMEHT,
MOJICIMPOBAHKE), WCIIOIb30BaTh CHUCTEMHBIE XHMHUYECKHAE 3HAHUSA IS
MPUHSTUS PEUICHUM B KOHKPETHBIX >KM3HEHHBIX CHUTYAIUsX, CBSI3aHHBIX C
BEILIECTBAMH U UX IPUMEHEHUEM

3.2

CdhopMupoBaHHOCTH ~ yMEHHH  coONIOAaTh  MpaBWiIa  HOJB30BAHUS
XUMHYECKOW MOCYI0U U J1ab0paTOpHBIM 000PYAOBaHUEM, a TAKXKE MpaBHIIA
oOpalieHuss ¢ BelIecTBAMM B COOTBETCTBUM C HHCTPYKIHUSIMHU IO
BBITIOJTHEHUIO J1a00PATOPHBIX XUMUYECKUX OIBITOB




3.3

ChopmupoBaHHOCTH YMEHHMM IUJIAHUPOBATh M BBIMOJIHATH XHUMHUYECKHI
AKCIIEPUMEHT (TIpEeBpaIlleHUs] OPraHWYECKUX BEIIECTB IpPU HArpeBaHUH,
NOJIyUEHHUE HJTUJIEHA M U3YYEHHE €ro CBOWCTB, KAaYECTBEHHBIE PEAKIUU
OpraHMYECKHX BEIIECTB, JEHAaTypauus OEIKOB IPHU HarpeBaHHUM, LIBETHHIE
peakuuu 6eIKOB) B COOTBETCTBUH C MPaBHJIAMU TEXHUKH 0€30MacHOCTU MpHU
o0pallleHHH ¢ BEIIECTBAMM M JIAOOPATOPHBIM 000PYAOBAHUEM; IIPEACTABIATh
pe3yNbTaThl XMMHUYECKOIO SKCIEpUMEHTa B (opMme 3amucu ypaBHEHUH
COOTBETCTBYIOUIMX peakiuii U (OpMyIHpPOBATH BHIBOJABI HAa OCHOBE 3THUX
pe3yabTaToOB

3.4

ChopmupoBaHHOCTH yYMEHUN TMPOBOAUTH BBIYUCICHUS MO XUMHYECKUM
ypaBHEHUSM (Macchl, 00beMa, KOJIMYECTBA MCXOIHOTO BEIIECTBA WIIU
MPOJIYKTa PEaKIIMU MO0 M3BECTHBIM Macce, 00beMy, KOJUYECTBY OJIHOTO W3
UCXOJHBIX BEIIECTB WU MPOJYKTOB PEAKIIUN)

3.5

ChopMupoBaHHOCT YMEHHUW KPUTUYECKH AHAJIU3UPOBATh XUMHUYECKYIO
UHpOpMAIIMIO, MOJYyYaeMyl0 U3 Pa3HbIX HMCTOYHHMKOB (CpeACTBa MacCOBOM
uH(popmanuu, cetb IHTEpHET U IpyTHE)

3.6

ChopMupoBaHHOCTh ~ YMEHMM  coOMofaTh  MpaBWJa  SKOJIOTMYECKU
1eJ1eco00pa3HOro MOBEIEHUSI B OBITY U TPYAOBOM JEATEIBHOCTU B LIEIAX
COXpPAaHEHHsI CBOETO 3I0pPOBbS W OKPYKAIOIIEH TPUPOJHOU CPENBI,
0CO3HABaTh OMACHOCTbh BO3JEHCTBHS Ha >KUBbIE OPraHU3MbI ONPEEIEHHBIX
OpraHWYEeCKHX BEIIECTB, MOHUMAas cMbica mokazatens [IJIK (mpenenbHo
JIOITyCTUMOM KOHIIEHTPAIIMH ), TOSICHATh HA TIPUMEPAX CIOCOObI YMEHBIIICHUS
U TIPEIOTBPALICHHS X BPEAHOIO BO3/ICUCTBUS HA OPraHU3M YeJIOBEKa

IIpoBepsiemble 3J1eMEHTHI COAEePKAHUSA

10 kaacce

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

Teopernueckrue OCHOBBI OPraHMUECKON XUMUHU

11

[IpenMeT OpraHMYECcKO XWMHHU: €€ BO3HMKHOBEHHE, PAa3BUTHUE W 3HAYCHHE B
IIOJyYCHUU HOBBIX BELIECTB M MaTepuajoB. Teopuss CTPOEHUsS OPraHUYECKUX
coenquuenui A.M. byTiepoBa, ee OCHOBHBIE TTOJIOKEHUS

1.2

CtpykTypHble (OpPMYJIBI OpPraHMYECKHX BEUIECTB. [ OMoyOrHsA, H30MEpus.
XUMHUYECKasl CBSI3b B OPraHUYECKUX COCIMHEHUSX - OJUHAPHBIE U KPATHBIE CBS3H.
[IpencraBnenue o kiaccuuKay OpraHUYECKUX BEIIECTB

1.3

HOMCHKJ'IaTypa OpTaHUYCCKUX COGJII/IHCHI/Iﬁ (CI/ICTGMaTI/I‘IeCKaﬂ) U TpPpUBHAJIBHBIC
Ha3BaHUS Ba)KHEUIIINX Hpe,Z[CTaBHTeJIeﬁ KJIaCCOB OPTraHNYCCKUX BCIICCTB

Yrnesonoponasl




2.1

AJKaHBI: COCTaB M CTpOCHHC, TOMOJIOTHYECKHUI pAd. MerTaH U 3TaH - HpOCTGfII.HHC
MMpCACTAaBUTCIIN  AJIKAHOB: (1)I/I3I/I‘IGCKI/IG U XUMHUYECKME CBOMCTBa (peaKI_II/II/I
3aMCIICHUA U FOpeHI/IH), HaxXOXXJACHUC B IIPUPOAC, MOJTYICHUC U TPUMCHCHUC

2.2

AJKEHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKUWA psii. ODTWIEH W NPONWIEH -
IPOCTEHIINE NPEJCTABUTENN QJIKEHOB: (PU3UUYECKME U XUMHUYECKHUE CBOMCTBA
(peakuuy  TUAPUPOBAHMS, TaJOTEHUPOBAHMs, THIpAaTallud, OKUCIEHUS W
NOJMMEpU3alliu ), TOJyYeHHE U IPUMEHEHHUE

2.3

Ankanuensl: Oyramuen-1,3 u MertunOyraames-1,3: cTpoeHHE, BaKHEHIIHE
XUMUYECKHE CBOMCTBa (peakius noiuMmepusainuu). [lonmyueHue CHUHTETHYECKOTO
Kay4dyKa U Pe3UHbI

2.4

AJKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJOTUYECKHH psiA. ALCTHWICH -
MpPOCTEUIINI TIPEACTABUTENh QJIKHHOB: COCTaB, CTpoeHUEe, (U3HUYECKUEe U
XUMHUYECKHUE CBOMCTBA (peakiuu THAPUPOBAHUSI, TaJOTCHUPOBAHUS, THIpaTalluH,
TOPEHHUsI ), IOTyUYE€HUE U PUMEHEHHUE

2.5

Apensl. benszon: cocras, cTpoeHue, pusnueckre U XMMUYECKUE CBOMCTBA (peakuuu
TaJIOTEHUPOBAaHUS U HUTPOBAHUs), MOJy4YE€HUE W NpHUMEHEHHE. TOoJlyoJ: COCTaB,
CTpoeHue, (u3nYecKrue M XUMHYECKHE CBOICTBAa (peakiMM TraJoreHUPOBAHUS U
HUTPOBAHMA), IMOJIyUeHHUE U TNPUMEHEHHE. TOKCHYHOCTh apeHOB. ['eHeTHueckas
CBS3b MEX]y YIVIEBOJOPOAAMH, IPUHAIEKAIIUMHU K pa3IMYHBIM KilaccaM

2.6

[TpupoaHble UCTOYHUKHU YTIeBOAOPOAOB. [Iprpoanblil ra3 u monyTHbIe HEPTIHBIC
ra3el. Hedte u ee mpoucxoxkaenune. CrocoObl mepepaboTKku HedTH: MEeperoHka,
KPEKUHT (TepMUYECKUH, KaTanuTHueckwii), nuponus. [IpomykTel mnepepaboTku
He()TH, WX TPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHBIN yronb u
IPOJYKTHI €ro nepepadoTKu

Kucnopoaconepxaiiye opraHuuecKrie COeTMHEHUS

3.1

[IpenenbHble OJHOATOMHBIE CITUPTHI. METaHO U 3TAHOJ: CTPOEHUE, (PU3NYECKUE U
XUMHUYECKHE CBOMCTBA (peakluuu ¢ aKTUBHBIMU MeETaJlJlaMH, TaJJOr€HOBOI0OPOJaMH,
ropeHue), mnpuMeHeHue. BogopoaHble CBS3M MEXAy MOJIEKYJaMd CIHPTOB.
JlelicTBMEe MeTaHOJIA U ATAHOJA HA OPraHU3M YeJ0BEeKa. MHOr0aTOMHBIE CIMPTHI.
OTUIICHTIIMKONb M TJIMLEPUH: CTPOEHHUE, (hU3MUECKHe W XUMHUYECKHE CBOWCTBA
(B3auMO/ICHICTBHE €O IIEJOYHBIMM METaJUIaMHM, KaueCTBEHHas peakuus Ha
MHOrOaTOMHbIE cnupThl). JleiicTBMue Ha opraHu3Mm 4enoBeka. llpuMeHeHune
[VIMLIEPUHA U DTUJICHIJIMKOJIS

3.2

®deHo: CTpoeHUE MOJIEKYIbI, PU3NYECKUE U XUMHYECKHE CBOWCTBA. TOKCUYHOCTH
denona. [Ipumenenne penomna

3.3

Anpaerunpl U KeTOHbI. DOpManbIeru, aneTanbleTu/l: CTpoeHue, (HU3NYecKue u
XUMUYECKHE CBOWCTBA (PEaKIMM OKHUCICHUS W BOCCTAHOBJICHHUS, KAaUCCTBEHHBIC
peakIuu), MoJy4eHUe U MPUMEHEHNE




3.4

OnHOOCHOBHBIE Ipe/ebHble KapOOHOBbIE KHUCIOTHI. MypaBbHHAsT M yKCYyCHas
KUCJIOTBI: CTpOeHHEe, (PU3NUecKue U XMMHYECKUe CBOMCTBa (CBOMCTBa, 0oOIIME JUIS
KJlacca KHUCJIOT, peaklus 3Tepu(uKalmm), norydeHre u npuMmenenue. CteapuHoBas
U OJIEMHOBAsl KUCJIOTHI KakK IMPEJCTABUTENN BBICHIMX KapOOHOBBIX KHCIOT. Mpuia
KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOLIee JeiicTBHe

3.5

CrnoxHble >QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['MAPONHN3 CIOKHBIX
apupoB. XKupel. ['maponus xupoB. Ilpumenenue sxkupoB. buonorumdeckass poib
KUPOB

3.6

VYrneBonbl: coctaB, KiaccudUKanus YyrieBOAOB (MOHO-, M- M TOJHMCAXAPHUJIBI).
['moko3a - mpocTeWIMii MOHOCaxapua: OCOOEHHOCTH CTPOEHUS MOJIEKYJIbI,
¢u3nyeckre u XuMHUYECKHEe CBOWCTBA (B3aumojeiicTeue ¢ ruapokcunom meau (11),
OKHCIIEHHE aMMMa4yHbIM pacTBOpoM okcuzaa cepebpa (I), BoccTaHoBieHue,
OpO’KEeHHE TIIIOKO3bl), HAXOXKIAEHUE B MPUPOJIE, IPUMEHEHHE, OMOJIOTHYECKas! POJIb.
®orocuHTe3. PpykTo3za Kak H30Mep TUIOKO3bl. Kpaxmanm u memnono3a Kak
npupoassle nonuMmepbl. CTpoeHHMe Kpaxmajla M LeJUIoio3bl. dusmdeckue u
XUMHUYECKHE CBOMCTBA KpaxMaia (THApoJin3, KaueCTBEHHAs peakuus ¢ Ho10M)

A30Tcoz[ep>1<anme OpraHN4YCCKUC COCAMHCHUA

4.1

AMUHOKUCTIOTHI Kak amQOoTepHble OpraHUYecKue coeAuHeHus. Duznyeckue u
XUMUYECKHE CBOMCTBA aMHMHOKHCIOT (Ha TpuMepe TIiuiuHa). buomormyeckoe
3HaAYeHUE aMUHOKUCIIOT. [lenTu st

4.2

benkn kak TOpUPOAHBIE BBICOKOMOJIEKYJSpHbIE coeauHeHus. llepBuuHnas,
BTOpUYHAsT W TpPETUYHAs CTPYKTypa OenkoB. XHMMHYECKHE CBOWCTBA OEJIKOB:
THJIPOJIU3, JCHATYpAaIlKsl, KAYeCTBCHHBIE PEAKIIUU Ha OeIKu

BricokoMoOneKyIsipHbIE COETUHEHUS

5.1

OCHOBHBIE TIOHATHS XUMHHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3ALUHU, CPEAHSIS MOJEKYJsSIpHas
macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEIUHEHUH -
NOJIMMEPHU3alus U IOJMKOHIEH AU

5.2

DKCIEPUMEHTAJIbHbIE METOAbl M3Y4YEHHMS BEIIECTB W WX MPEBPALLICHMIA:
O3HAKOMJICHHE C 00pa3lamMH MPHUPOIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,
Kay4yykoB. [losyyeHne CHHTETHYECKOro KaydyKa U pe3UHbI




IIpoBepsiemble TpeOOBaHMS K Pe3yJabTAaTaM OCBOCHUS OCHOBHOM

o0pa3oBaTe/IbHOI MPOrpaMMblI

11 kaace

Kon
NMpoBepPsiEMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHEro o01ero 00pa3oBaHus

1

TCOpeTI/I‘{eCKI/Ie OCHOBbI XMMHH

1.1

Bnanenue CHCTEMOM XAUMHUYECKUX 3HAHUU, KOTOpas BKJIFOYAET:
OCHOBOIIOJIATAIONTUE TIOHATHSA (XUMHUYECKHH DJIEMEHT, aToOM, OJJICKTPOHHAS
obosouka aroma, s-, P-, d-3JIEKTpOHHBIE OpPOMTAIM aTOMOB, MOH, MOJIEKYIIA,
BAJICHTHOCTh, 3JIEKTPOOTPULIATENBHOCTh, CTEIEHb OKHUCJIEHUS, XUMHUYECKas
CBsI3b, MOJIb, MOJIIpHAs Macca, MOJISIPHBIN 00beM, KpUCTAIIIMYECKas PEIIeTKa,
TUTBl XUMHYECKUX PEAKIUN (OKUCIUTEIHHO-BOCCTAHOBUTENbHBIC, 3K30- H
SHIOTEPMHUYECKUE, PEaKIUH HOHHOIO OOMEHa), pacTBOpP, OSIEKTPOJIHTHI,
HE3JIEKTPOJIUTBHI, ANIEKTPOJIUTUYECKAS Jccoluanus, OKHCJIUTEND,
BOCCTAHOBUTEJb, CKOPOCTh XUMHUYECKOW PEAKIIMH, XUMHUYECKOE PABHOBECHE);
TEOPHH M 3aKOHBI (TEOPHS IEKTPOIMTHICCKON nuccormanu, [lepuonnueckuit
3akoH J[.M. MengeneeBa, 3aKOH COXpPaHEHHUS MAacCChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHMA SI3bIK XUMHUHU, (HAKTOJOTHUYECKUE CBEJIEHUS O CBOWCTBAX,
CcOCTaBe, IOJY4YeHMH ©  OE€30IaCHOM  HCIOJB30BAaHUM  Ba)KHEHIIUX
HEOPraHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKOMN JACSITEIHHOCTU YEIOBEKA

1.2

C(l)OpMI/IpOBaHHOCTL YMCHI/Iﬁ BBIABJIATH XAPAKTCPHBIC IIPU3HAKKW U B3AMMOCBA3b
N3YUYCHHBIX HOHHTPIﬁ, MNPUMCHATHL COOTBCTCTBYIOIIUC TMOHATHUA IMPU ONMMUCAHUHN
CTPOCHUA U CBOICTB HCOPraHn4CCKUX BCIICCTB U UX npeBpameHHﬁ; BBIABIIATH
B3aMMOCBSI3b XMMHUYCCKHX 3HAHUM C MOHSITHAMH H NpEaACTABJIICHUAMHA APYTHUX
CCTCCTBCHHOHAYYHBIX IIPECAMETOB

1.3

Bnagenne OCHOBHBIMU METOJaMU HAYYHOTO MO3HAHUS BEUIECTB M XUMHUYECKUX
SIBJICHUH (HAOJI0ICHHE, N3MEPEHHE, SKCIIEPUMEHT, MOJICITHPOBAHNE)

1.4

CdopmMupoBaHHOCTh YMEHUIN ONpEIENATh BaJEHTHOCTh M CTENEHb OKHCIIEHUS
XUMHUYECKHUX JIEMEHTOB B COCMHEHHUAX Pa3JIMYHOIO COCTABA, BUJI XUMHUYECKOMN
CBsA3M (KOBaJICHTHasl, MOHHAs, METa/NIMYecKasi, BOJOPOAHAs]) B COEIUHEHUSX,
TUN ~ KPUCTAUIMYECKOW  PEIIeTKH  KOHKPETHOTO  BemecTBa  (aTOMHas,
MOJICKYJISIpHAsl, HIOHHAsA, METaJUIM4ecKas)

1.5

CdopMHUPOBAHHOCTH YMEHUI ONPEIEISITh XapaKTeP CPelibl B BOJHBIX pacTBOpax
HEOPraHWYECKUX COEAUHEHUI

1.6

ChopMupOBaHHOCTh YMEHHUS KIACCU(PUIIUPOBATh XUMHUYECKHE PEAKIUU TI0
pa3IMYHBIM TPU3HAKAM (YUCITY U COCTAaBY PEarupyroNUX BEIIECTB, TETUIOBOMY
s dexTy peakiuu, U3MEHEHUIO CTETICHEH OKHCIICHHS SJIEMEHTOB, 0OPaTUMOCTH
peaKIuy, Y4acTHIO KaTaanu3aTropa)

1.7

CchopMupOBaHHOCT, YMEHHMH COCTABIIATH YPABHEHUS pEaKIUil pPa3TudHbIX




THUIIOB, TIIOJIHBIC MW COKPAIICHHBIC YpPAaBHCHUA pCaKHI/Iﬁ HOHHOI'O 06MCHa,
YUUTEBIBAsA YCIIOBUA, IIPHU KOTOPBIX 3THU pCAKIWH UAYT JO KOHIIA

1.8

ChopMHpPOBaHHOCTH ~ YMEHMM  HPOBOAUTH  pEAKLUH, [OATBEPKAAIOIINE
KAUeCTBEHHBIM COCTAaB pPa3jMYHbIX HEOPraHMYECKHUX BEIIECTB, PACIIO3HABATH
ONBITHBIM  MYTEM  HOHBI, MNPUCYTCTBYIOIIME B  BOJHBIX  pPacTBOpax
HEOPraHMYECKUX BEIIECTB

1.9

ChopMHUpOBAaHHOCTh ~ YMEHHH  pacKpbhIBaTh  CYIIHOCTh  OKHCIIMTEIBHO-
BOCCTAHOBUTEIIBHBIX PEAKLUUM TOCPEACTBOM COCTABJIEHHUS DJIEKTPOHHOIO
OaslaHca ATUX peakui

1.10

CdopMupOBaHHOCTh YMEHHI OOBSICHATH 3aBHCHMOCTH CKOPOCTH XUMHUYECKOM
pEaKuu OT Pa3INIHbIX (DaKTOPOB

1.11

ChopMUpOBaHHOCTh YMEHUH OOBSCHATH XapaKTep CMELIEHUS XHMHYECKOIo
paBHOBECHS B 3aBUCUMOCTH OT BHEIIHEro Bo3aekcTBus (mpunuu Jle [llarense)

OO0m1as 1 HeopraHUYECKasi XUMHS

2.1

CdopmupoBaHHOCTh YMEHUI packpbiBaTh cMbici [lepuonuyeckoro 3akona J1.11.
MeneneeBa 1 J€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOLIYI0, OOBSICHUTEIbHYIO
Y TIPOTHOCTHYECKYI0 (DYHKITHH

2.2

CdopMHUpPOBAaHHOCTh YMEHHUM XapaKTepU30BaTh IEKTPOHHOE CTPOCHUE aTOMOB
XUMUYECKUX 371eMeHTOB 1 - 4 mepuooB [lepuoanueckoil CUCTEMbI XUMHUYECKUX
anementoB .M. MenzeneeBa, Ucnonb3yst moHsTHA "S-, P-, 0-3JI€KTpPOHHBIC
opbutanu", "sHEpreTHUECKHe YPOBHH'", OOBSICHSATH 3aKOHOMEPHOCTH M3MEHEHHUS
CBOMCTB XMMHUYECKHX 3JIEMEHTOB M MX COCAMHEHUHN MO MEepUoAaM M TpyIIaM
[Tepnognueckor cuctembl XuMHYeCcKux 3aeMeHToB J.1. MenneneeBa

2.3

CdopmupoBaHHOCTH ~ YMEHMH  XapakTepu3oBaTb  (ONMCHIBATh)  OOIIME
XUMHUYECKHE CBOICTBA HEOPraHMYECKMX BEIIECTB pPa3jMYHBIX KJIAcCOB,
MOJTBEPK/IaTh CYIIECTBOBAHUE T'€HETUUYECKOM CBSI3U MEXK1Yy HEOPraHUYECKUMHU
BEIIECTBAMH C ITOMOIIBIO YPABHEHUH COOTBETCTBYIOIINX XUMUYCCKUX PEAKIIUN

2.4

CdopmupoBaHHOCTD yMEHUI yYCTaHABIIMBATh MPUHAIJIC)KHOCTh
HEOpPraHMYECKHUX BEIIECTB MO MX COCTaBy K OMNPEJCICHHOMY Kiaccy (Tpymie)
coelMHEHUH (IPOCThIE BEUIECTBA - METAJUIBI U HEMETAILIbl, OKCUIbl, OCHOBAHHU,
KHUCIIOTBI, aM(OTEpHbIE THIPOKCHIBI, COJIN)

25

ChopMUpOBaHHOCTh YMEHHI HCIIOJIB30BaTh XHUMHYECKYIO CHUMBOJIUKY IS
coctaBiieHUs: (OopMya BEHIECTB M ypPAaBHEHUHW XUMHUYECKUX pEaKLUi,
cuctematnueckyto HomeHknatypy (IUPAC) wu TpuBuanbHble Ha3BaHUA
OTJICIIbHBIX HEOPTraHMYECKHUX BEIIeCTB (YrapHbIil ra3, yriaeKUciblid ra3, aMMuaKx,
raiieHas U3BeCTb, HEralieHas U3BeCTb, MUThEBAS COJIa, TUPUT U IPYTHUE)

2.6

ChopmMupoBaHHOCTH ~ YMEHHH  XapakTepu3oBaTh  (OMHCHIBATH)  OOIIHE
XUMUYECKHE CBOMCTBA HEOPraHWYECKMX BEIIECTB pPa3JIMYHBIX KJIACCOB,
MIOATBEPKJATh CYLIECTBOBAHUE N'€HETUUYECKOW CBSI3M MEXKJy HEOPTraHWYECKUMHU




BCIICCTBAMHU C ITIOMOIIBIO ypaBHeHI/Iﬁ COOTBCTCTBYIOIINX XUMHWYCCKHUX pCaKHI/Iﬁ

2.7

ChopMHpOBaHHOCTH YMEHUW IUIAHUPOBATh W  BBIMOJHATH XMUMHYECKHMA
IKCIIEPUMEHT (pa3oKEeHUe NEPOKCHIa BOAOPO/Ia B MPUCYTCTBUU KaTalIn3aTopa,
ONpE/IeNIEHNe Cpelbl PacTBOPOB BELIECTB C IOMOIIBIO YHHUBEPCAIbHOIO
UHAWKATOpa, BIUSHUE pPa3NUYHBIX (HAKTOPOB Ha CKOPOCTh XHWMHUYECKON
peakuuy, peakluud HOHHOTO OOMEHA, KAaueCTBEHHbIE peakUuMu Ha Cyiab(art-,
kapOoHAaT- W  XJOpPUIA-aHUOHBI, HAa  KATHOH  aMMOHHA,  pEUICHHE
OKCIIEPUMEHTANBHBIX 3amad 1o TemMaM "Mertamisl" u  "Hemeramnel") B
COOTBETCTBUU C TMpaBWIAMH TEXHUKH O€30MacHOCTH TMpH OOpalieHuu ¢
BEUIECTBAMH U JIA0OPATOPHBIM OOOPYAOBAHMEM; MPEICTABIATh PE3YJIbTATHI
XUMHUYECKOT0 JKCIEpPUMEHTa B (opMe 3amiCH ypaBHEHHUH COOTBETCTBYIOLIUX
peakuuii u GopMyJIMPOBaTh BHIBOABI HA OCHOBE 3TUX PE3YJIbTATOB

2.8

ChopMHupOBaHHOCTh yMEHUI COOJIOATh IpaBUjIa TOJB30BAHUS XHUMHYECKOM
MoCy/1Ioll U J1abopaTOpHBEIM 00OpYJAOBaHUEM, a TAKXKE TpaBWiIa OOpaIIeHUS C
BEIICCTBAMH B COOTBETCTBUH C MHCTPYKIMSIMH I10 BBIITOJHEHHIO JJa00PAaTOPHBIX
XUMHYECKHUX OIBITOB

2.9

ChopMHpPOBaHHOCTh YMEHHH  XapaKTepuU30BaThb XMMHMUYECKHE IPOLECCHI,
JeXalire B OCHOBE MPOMBIIUIEHHOTO MOJTYYEHUs CEPHOM KUCIIOThI, aMMHaKa, a
Takke CPOPMUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHIUIAX H
HKOJIOTHYECKHUX MPOOIeMaX XUMUYECKOTO MPOU3BOICTBA

XUMHS U KU3Hb. PacyeThl

3.1

ChopMHUpOBAaHHOCTH  TPEACTABICHUH O  XHMHYECKOW  COCTaBIISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHUpa, POJM XUMUU B TO3HAHUU SBJICHUI
OpUpoOJbl, B (OPMHUPOBAHUM MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHAILHON TPaMOTHOCTH, HEOOXOJIMMOW JI PEIICHUs] MPAKTUUECKHUX
3a/lady M SKOJOTMYECKHM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U
MIPUPOAHON cpeae

3.2

ChopMUpOBaHHOCTh yYMEHHA KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYIO
nH(POPMAIIHIO, TONMYYaeMyl0 W3 Pa3HBIX HCTOYHHKOB (CpEACTBa MacCOBOM
KOMMYHHKaIUH, ceTb HTEepHET u Apyrue)

3.3

CdopMHupOBaHHOCTH yYMEHUH co0JTr0/1aTh npaBuia AKOJIOTUYECKHU
1enecoo0pa3Horo MOBEACHHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IEJSAX
COXPAHEHHUsI CBOETO 310POBbs M OKPYKAIOIIEH IIPUPOJTHON CPEABI

3.4

Oco3HaBaTh OMacHOCTb BO3JCWUCTBUSA HA >KUBBIE OPraHU3Mbl OMPEIAECIECHHBIX
BEIIECTB, MOHUMasi cMbIci nokazarens [1JIK, mosicHATh Ha mpuMepax crocoObl
YMEHBIIECHUS M TPEeAOTBpPALIEHUS HMX BPEIHOrO0 BO3JACHCTBHUS HA OpPraHu3M
YyeJoBeKa

3.5

ChopMUpOBaHHOCTH YMEHUN NPOBOAMTH BBIYMCIECHUS C HCIOJIb30BAHUEM
NOHSATHS ""MaccoBas JI0Jisl BEIIECTBa B pacTBOpe', 0ObEMHBIX OTHOILIEHUHN T'a30B
OpyY XUMUYECKHMX peaklusAX, Macchl BellecTBa WM oOObeMa Ta30B IO
U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WIM O0bEeMy OJHOTO U3




Y4acTBYIOIIMX B pEaKIWH BCIICCTB, TCIIJIOBOI'O 3(1)(1)6KT21 p€akKuun Ha OCHOBC
3dKOHOB COXpPaHCHHA MaCChbl BEHICCTB, ITPCBPAIICHUS U COXPAaHCHUA OHCPIruu

HpOBepﬂeMbIe IJIEMEHTDBI COACPKAHUN

11 kaace

Kon

IIpoBepsieMbIid 3JIEMEHT COIEPKAHUA

Teopernyeckue OCHOBBI XUMUU

1.1

XUMHUYECKUN d3JIeMEeHT. AToM. Snpo arToma, H30TOMNBI. DJEKTpPOHHAs OO0O0J0YKa.
DHepreTUUecKue YPOBHH, IMOAYPOBHU. ATOMHbBIC OpOuTamu, S-, P-, d-3JIEeMEHTHI.
OcoOeHHOCTH pacmpeneseHus] JJIEKTPOHOB IO OpOUTAIIM B aTOMax JIJIEMEHTOB
MEPBBIX YETHIPEX MEPUOIOB. DINEKTPOHHAS KOHPUTYPALIHS aTOMOB

1.2

[lepuoanueckuii 3akoH W Ilepuoguueckas cucrteMa XUMHUYECKUX 3yemMeHTOB J[.U.
MenneneeBa. CBsi3b nepuogWyeckoro 3akoHa u llepuoguyeckoid  cUCTEMBbI
xuMu4decknx 3meMeHToB .M. MenaeneeBa ¢ COBpEMEHHOM TEOPUEH CTPOEHHS ATOMOB.
3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XMMHYECKHX JJIEMEHTOB M 00pa3yeMbIX HMH
MPOCTHIX U CJIOKHBIX BEIIECTB IO TrpymniiaM U MepuoaaM. 3HauYCHHE MEPUOUUYECKOTO
3aKOHA B Pa3BUTUU HAYKU

1.3

CrpoeHue BemiecTBa. XMMHUYECKass CBS3b. BUIbl XMMHUYECKOH CBs3M (KOBaJIGHTHAs
HETNoJISIpHAas W TOJISIpHAs, WOHHAs, MeTajindeckas). VOHBI: KaTHOHBI W aHUOHBI.
MexaHn3mbl 00pa3oBaHUsI KOBAJICEHTHOW XMMHYECKOW CBSI3U (OOMEHHBIA M TOHOPHO-
aKIEenToOpHbIN). BomopoiHas cBsI3b

1.4

BanenTHOCTS. BHCKTpOOTpI/IHaTeJIBHOCTB. CTteneHb OKUCICHUS

1.5

BemecTBa MOJEKYISIPHOTO ¥ HEMOJEKYJSIPHOTO CTPOECHMs. 3aKOH IIOCTOSTHCTBA
COCTaBa BEILIECTBA. THIBI KPUCTALUIMYECKHX PEIIETOK. 3aBUCHUMOCTb CBOWCTBA
BEILIECTB OT THUIIA KPHUCTAUIMYECKOM pemieTku. [loHATHE O JUCHepCHBIX CHUCTEMaXx.
HcTrHHBIE ¥ KOJUIOMIHBIE pacTBOPBL. MaccoBast 10715 BELIECTBA B pacTBOPE

1.6

Knaccudukanus Heopranmueckux coeAuHeHnit. HoMeHkmatypa HEOpraHHMYeCKUX
BEILIECTB

1.7

Xumuueckas peaKkuus. KJ'IEICCI/I(I)I/IKaI_II/ISI XHUMHYCCKHUX pCaKI_II/Iﬁ B HCOpFaHquCKOﬁ )41
OpFaHHqCCKOﬁ XUMUH. 3aKOH COXpaHCHUS MACChbl BCIICCTB, 3aKOH COXPAHCHHUA H
MMPCBpAICHUA SQHCPTHUHN IPU XUMHYCCKHUX PCAKIUAX

1.8

CKOpoOCTb peakiiuy, €€ 3aBUCUMOCTb OT Pa3IN4HbIX (PAKTOPOB

1.9

OOparumbie peaknuu. XUMUYECKoe paBHOBecHe. DaKTOPHI, BIUSAIOMIAE HA COCTOSHHE
xumuaeckoro pasHosecus. [Ipunmun Jle [latense

1.10

OnextponauTrueckast quccounanus. CuiabHbIe U cliadble 31eKTponuThl. Cpesa BOJHBIX
pPacTBOPOB BEIIECTB: KUCIAsl, HEUTpabHas, IejJoyHas. Peakiiuu moHHOTO 0OOMeHa




1.11

OKHCIUTEIIBHO-BOCCTAHOBUTEIILHEIC peaKuunu

Heoprannueckas xumus

2.1

Hemeramnel. Ilonoxenne HemetamnoB B Ilepuoanueckoil cucreMe XMMHMUYECKHX
anemenTtoB J[.M. MenzaeneeBa U OCOOCHHOCTHM CTPOEHHUS aTOMOB. Pu3nmyeckue
CBOMCTBAa HEMETAJIOB. AJIJIOTPONMsS HEMETAUIOB (Ha NpuUMepe KHUCIOpOJa, CEepBl,

docdopa u yriepoaa)

2.2

XVWMHUYECKHE CBOWCTBA BAaXHEHUINIMX HEMETAJLIOB (TaJIOTEHOB, cepbl, a3ota, (ocdopa,
yrjepojia U KpeMHHs) U MX COCIMHEHHH (OKCHUIOB, KUCIOPOJACOAEPKAIIUX KHUCIOT,
BOJIOPOAHBIX coeMHEHMH ). [[puMeHeHNE BaXKHEHTITUX HEMETAIIOB U UX COCTMHCHHM

2.3

Meramnsl. [lonoxenne merannoB B [leproanueckoil cucteMe XUMUYECKUX AJIEMEHTOB
J.W. Mengaeneea. OcOOEHHOCTH CTPOEHUS ANEKTPOHHBIX 000JI0UEK aTOMOB METAJIIOB.
O6mue ¢usznueckue cpoicTBa MeTasioB. CrulaBbl METAJIOB. DJIEKTPOXMMUYECKUN
P HAPSDKEHHI METAJIOB

2.4

XHWMHYECKHE CBOMCTBA BAXKHEWINIMX METAJIOB (HATPUH, KaJWi, KalblUd, MarHHMH,
QTIOMHUHHM, TWHK, XpOM, >K€JIe30, Meab) M Hux coeauHeHui. OOmme crnocoObl
noytyyeHusi MetasuioB. [I[puMeHeHre MeTaioB B ObITY U TEXHUKE

2.5

I'eneTnueckas CBS3b HCOPraHM4€CKHUX BCIICCTB, IPHHAMICKANUX K Pa3JINIHBIM
Kj1accaM

XUMHUS U )KU3HD

3.1

Poner xumMum B 00CCIEYCHHH HSKOJOTHYCCKOW, DHEPreTHYCCKOH W  IHUIICBOM
0€30MacHOCTH, pPAa3BUTUM MeAWIUHBL. [loHSATHE O HAay4YHBIX METOJaxX ITO3HAHUS
BEILIECTB U XUMHYECKHUX PEaKIUI

3.2

[IpencraBnennss 00 OOMMX HAyYHBIX MPUHOUINAX TPOMBINIICHHOTO TOTYYCHUS
BOXHEUIIMX BEIIECTB. YEIOBEK B MHpPE BEHIECTB M MATCPUAIOB: BAXKHEUIIHNE
CTPOUTENBHBIE MAaTEpUajbl, KOHCTPYKIMOHHBIE MAaTEpHANbI, KpacKH, CTEKIIO,
KepaMHuKa, Marepuanbl Ui JJIEKTPOHUKH, HAHOMATEpHUasbl, OPraHUYECKUE U
MUHEpAJIBHBIE YA0OPESHUS

3.3

XuMHUS ¥ 3J0pPOBBE YEIIOBEKA: MPABHJIA HCIIOJB30BAHMS JIEKAPCTBEHHBIX MPENapaTosB,
npaBmiia 0€30MacHOTO MCTOIB30BAHUS MPEMApaToOB OBITOBOW XMMHU B TIOBCEIHEBHOM
KUZHH




KAJIEHIAAPHO — TEMATUYECKOE IINIAHNPOBAHUWE

HaumenoBanmne | Koa-Bo OcHoBHOe coaep:kaHue OcHoBHbIE BH/IBI 1eATEJIbHOCTH YYAIIMXCS

pasjesia M TeMbl | 4YacoB
10 kaacc
Pa3znen 1. TeopeTnyeckne 0CHOBbI OPraHUYeCKOM XMMHUU

1.1.ITpenmert 3 [Ipenmer opraHuveckoil XUMuU: €€ BOSHHUKHOBEHUE,| PacKpbIBaTh CMBICT M3yYaeMBIX MOHATUN (BBISBIATDH
OpraHUYeCKOu pa3BUTHE U 3HAUCHHE B MOJIYYEHHH HOBBIX BEUIECTB U |MX XapaKTEepHble NPU3HAKM), YCTAaHABIMBATh HUX
XUMHH. MaTepUaoB. B3aMMOCBSI3b. [IpUMEHSATH MOJOXKEHUs Teopuu
Teopus cTpoenus Teopust cTpoeHusi opraHuyecKux coequHeHuil A.M.|cTpoeHust opraHnnyeckux BemectB A. M. Bytieposa
OpraHUYEeCKHUX BbytnepoBa, €€ ocHOoBHBIE MosOkKeHHS. CTPYKTYpHBIE |JIsI OOBSICHEHHSI 3aBUCUMOCTH CBOMCTB BEILIECTB OT
COEIMHEHU I dopMynbl  OpraHMYECKHX BelecTB. ['oMoisiorus,|ux coctaBa U CTPOCHHUS.
A.M. byrneposa n3oMmeprsa. XHUMHUYECKas CBA3b B OpPraHUYECKHUX

COEJIMHEHHUSX: KPATHBIE CBA3H, G- U TT-CBS3H.
[IpencraBnenue o KiIacCUPUKALUU OPraHUYECKUX

BELIECTB.
Homenknarypa OpPraHUYECKUX COCMHECHUI
(cucrematuyeckas) UM TPUBHAJIbHBIE  Ha3BaHUS

BOKHEHUIIMX MPEICTABUTENECH KIACCOB OPraHMYECKHUX
BEILIECTB.

JKCNepUMEHTAbHbIE METOIbl H3y4YeHHs BellecTB
U UX NpeBpalleHn .

JleMoHCTpaum:

- O3HaKOMJIEHHE ¢ 00pa3liaMyu OPraHUYECKUX BEIIECTB
U MaTepuaiaMu Ha UX OCHOBE;

-OMBITHl MO MPEBPAIIEHUIO OPraHUYECKUX BEIIECTB
npu HarpeBaHwu (TUTaBJICHHWE, OOyTIMBaHUE U
TOpPEHUE).

JlabopaTopHble ONBITHI:

- MOJICJIUPOBAHUE MOJICKYJI OPTAaHUUECKUX BEIIECTB

Hcrnonb3oBaTh ~ XUMHUYECKYIO  CHUMBOJHUKY IS
COCTaBJICHUS  MOJICKYJISPHBIX W  CTPYKTYPHBIX
(pa3BépHyTOI, COKpAaIIEHHOM) bopmyn
opraHMyeckux  BemiecTB.  Ompenensitb  BUIBI
XUMUYECKOW CBSI3M  (OJUMHApHBIE, KpaTHbIE) B
OpTraHWYEeCKHX COeIUHEHUsIX. PackpwiBaTh poJib

OpraHvueckod XxumuM B mpupoae. Habmomate u
OIMCBHIBATh JEMOHCTPALMOHHBIE OIIBITHI; IIPOBOIUTH
U ONMKCHIBATH JJAOOPATOPHBIE OMBITHl U MPAKTUYECKUE
paboThl

Hroro no pasneny




Paznen 2. YrieBogopoabl

2.1.IIpenenbHbie
YTJIEBOJIOPOJIBI —
aJIKaHbI

AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUMN P,
Meran ® 3TaH — MOPOCTEHMIIME MPEACTABUTEIN
aJIKaHOB: COCTaB, XUMHUUYECKOE CTpOEHUE, PU3nuecKue
U XUMHUYECKHE CBONCTBAa (peakiuu 3aMelIeHUs |
TOpEHHUs), HaxXOXJICHHE B NPHPOJE, MOJy4YCHUE U
MIPUMEHEHUE

PaCKpI:-IBaTB CMBICJI HN3y4aCcMbIX HOHHTI/Iﬁ,
yCTaHaBJIWBAaTb HX B3aUMOCBA3b, HWCIIOJb30BATH
COOTBCTCTBYIOIIHUC MMOHATHA IIPpKU OIIMCAHUN COCTaBa,

CTPOCHUS " MpeBpaleHUu N OpraHUYEeCKHUX
COEJIMHEHUN.
VYcranaBiuBaTh — NPUHAIJIEKHOCTh  BEIIECTB K

oTpeeIEHHOMY KJIacCy YIJIEBOJOPOAOB MO COCTaBY
U CTPOCHMIO, HAa3bIBaTh HX M0 CHCTEMAaTHYECKOMN
HOMEHKJIATYpe; MPUBOJAUTH TPUBHAIIbHBIC HA3BaHUSA
OTJIENbHBIX MPEJICTABUTENCH YrIeBOAOPOIOB.
OmnpenensTe BHIBI XUMHUYECKOW CBS3M B MOJIEKYJIax
yIJIEBOJIOPOJIOB

2.2.HenpenenbHble
YTJIEBOIOPO/IBI:
AJIKEHBI,
aJIKaJINCHBI,
AJIKUHBI

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKHUM PSII.
OTWIEH — MNPOCTEUIUN TNPEACTABUTEIb AJIKEHOB:
COCTaB, XHUMHYECKOE CTpocHUe, (Qu3nyeckue u
XUMUYECKHE CBOMCTBA (peakiMu TUIPUPOBAHUA,
raJOreHUPOBAHUS,  THUJpATAllMd  OKHUCJICHUS WU
MOJIMMEpU3ALINK ) HAX0XKJACHHUE B IPUPOJIC, MOJTyIEHUE
U IPUMEHEHHUE.

Ankanuensl: Oyramuen-1,3 u wmetunOyranuen-1,3,
XUMHUUYECKOE CTPOCHHUE, PpEaKlus MOJIMMEpPU3alluH,
npuMeHeHue (A4 CUHTE3a  MPUPOJHOTO U
CHHTETUYECKOTO KaydyKa U PEe3UHBI).

ANKMHBI: COCTaB M  OCOOEHHOCTH  CTPOCHHUS,
TOMOJIOTUYECKUN psAA. ALETUIEH — IPOCTEUIIHN
MpEeACTaBUTEIb  AJKUHOB: COCTaB, XHUMHYECKOE
CTpOCHHE, (PU3NUECKHE W XUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, rajioreHupOBaHus,
TUApATALMM TOPEHHUs), HaXOXKJEHUE B MPHUPOJE,
MOJIyYeHUE U TPUMEHEHHE.

OrnpenensaTeh BUAB XMMHUYECKON CBSI3M B MOJIEKYJax
VIJIEBOAOPOJIOB;  XapaKTepu30BaTh  3aBUCHUMOCTH
PEaKIIMOHHOM  CITOCOOHOCTH  YTJIEBOJIOPOJIOB  OT
KPaTHOCTH KOBAJICHTHOM CBSI3H.

XapakTepu3oBaTb COCTAB, CTPOEHUE, MPUMEHECHUE,
bU3MYeCKHe U XUMHUYECKHE CBOMCTBA, Ba)KHEHIIIHE
CrOCOOBI TOJYyYEHUs] TUMHYHBIX MpeACTaBUTENEH
pa3IMYHBIX KJIACCOB YIJIEBOJOPOJIOB (METaHa, ATaHa,
ITHJICHA, alleTUIIeHa, OyTanueHa-1,3, OeH3oma).

BroisBasATH TE€HETUYECKYIO CBSI3b MEXIY
YIJIEBOJOPOJaMUA U TIOATBEPXKIATh €€ HaIudue
YpaBHEHUSMH  COOTBETCTBYIOIIUX  XUMHUYECKHUX

PEaKIuii ¢ UCTIOIB30BAHUEM CTPYKTYPHBIX (POpPMYIT




2.3 2 ApeHbl: O€H301 H TONIyOJ, COCTaB, XHUMHYECKOE|XapakTepu3oBaTh COCTaB, CTPOEHHE, MPHUMEHEHHE,
Apomarnueckue CTPOCHHE MOJIEKYN, (u3nueckue U XHUMHYECKHE|(pU3HMuecKkue M XUMHUYECKHE CBOWCTBA, Ba)KHEHIIME
YTJII€BOIOPOBI CBOICTBA (peakluy raJOreHUPOBAHUS U HUTPOBAHHUSA ), CIOCOOBI TMOJYYEHHs] THUIHWYHBIX IpeACTaBUTENEH
NOJIyU€HUE U TpUMEHEHHE. BnusHue OeH3051a Ha|pa3IuYHbBIX KJIACCOB YIJIEBOJIOPOAOB (METaHa, ITaHa,
OpraHu3M YeJI0BEKa. I'enetnueckas CBSI3b|ITUJICHA, aleTwiIeHa, OyragueHa -1,3, OeH3oina,
YTJIEBOJLOPOJIOB. TOJIy0J1a)
2.4. ITpupoausie 3 [Tpuponnslii ra3. IlonytHsle HeQTsHBIE Ta3bl. HeTh | BoIsBIsATH TEHETUYECKYIO CBSI3b MEXIY
HUCTOYHUKH u e€ npoucxoxjaeHue. CnocoObl nepepabOTKH HEPTH: |yIIEBOJOPOJAMU U IMOATBEpXKIaThb €€ Haludue
YIJI€BOIOPOIOB U NIEPETOHKA, KPEKHHT (TepMUYECKUH, [ypPABHEHUSAMU ~ COOTBETCTBYIOIIUX  XUMHUYECKUX
ux nepepadoTka kartaauTuaeckuil). IlpogykTsl mepepaboTku HEPTH, |peakluil ¢ UCIIOIb30BAHUEM CTPYKTYPHBIX (POPMYII.
UX TNPUMEHEHHE B MPOMBIIUICHHOCTH U B OBITY.|CaMOCTOSATENbHO IUIAHMPOBATH M OCYUIECTBIISTH
KaMeHHBI! yroib ¥ MPOIYKTHI €T0 MepepadboTKu. CBOIO IIO3HABATEIBHYIO JEATEIBHOCTh; INPUHUMATh
OKclepyUMEHTalbHbIE METOJIbl M3YYEHHUsl BEIIECTB M |aKTUBHOE  y4yacTHE€ B  TIpYyNIoOBOH  yueOHOMU
UX MpEeBpalleHUN: NEeSTENbHOCTU
JlemoHcTpanuu:
- kosneknuu «HedTb» u «Yronby;
-Buieo(parMeHT «BynkaHu3auus pe3uHb.
[TpakTuueckue paboThI:
No 1. ITonyueHue 3TUNIeHa U U3yYEHUE €TO CBOMCTB.
Pacuérnble 3anaun:
-OIIPEIECTICHUE MOJIEKYJISIPHON bopMyibI
OpraHMYECKOro BEIIECTBA II0 MACCOBBIM JIOJISIM
aTOMOB XMMHUYECKHUX 3JIEMEHTOB;
-pacy€Thl O YPABHEHUIO XMMHUYECKON PEaKInu.
Hroro no pazaeny 13

Paznea 3. Kuciaopoacoaep:kaniue opranuieckmne coeIMHeHUs




3.1. CiupTsl.
®enon

IIpenenbHble OQHOATOMHBIE CHUPTHI: METAHON U
ATAHOJ, XUMHYECKOE CTpOoeHue, (Qu3ndeckue W
XUMHUYECKHE CBOMCTBa (peakiud C AaKTUBHBIMH
MeTaJulaMH, raJoreHOBOJAOPOAAMY, ropeHue),
npuMeHeHue. Bopopoanas cBs3b. dusmonornueckoe
JIEMCTBHE METaHoJa MW JTaHoJla Ha OpraHu3M
YEJI0BEKa.

MHOroaroMHble  CHOUPTBI:  OTWICHIVIMKOJIb U
TIIMIEPUH, XUMHYECKOe CTpPOCHHE, (PU3NYECKUE H
XUMUYECKHE  CBOMCTBa  (B3aUMOJEICTBHE  CO
IICJIOYHBIMU METAJUIAMM, Kaue€CTBEHHAas PEakLHs Ha
MHOT'OaTOMHBIE CIIUPTHI). ®U3HOIOTUUECKOE
JIECTBME Ha OpraHu3sM uenoBeka. lIpumeHeHue
TJIMIEPUHA U 3THJICHIITUKOJIS.

®enon. CrpoeHue MOJIEKYJbl, (QU3NYECKUE U
XUMHYECKHe  cBoiicTBa  (eHonma. TOKCHMYHOCTH
¢deHona, ero (QuU3MOIOTMYECKOE JIEHCTBUE HA
opraHusM yenoBeka. [I[pumenenue gpenomna

3.2.Anbpaeruaesl.
Kap6oHoBsie
KHCJIOTHI.
Crnoxnble 2pupsI

Anpaerusl: GopMabIerua U aleTaibIeTHI,
XUMHYECKOE CTpOeHUE, GU3UIECKUE U XUMUUECKUE
CBOMCTBa (peaKIMu OKHUCICHUS U BOCCTAHOBIICHHS,
KaueCTBEHHBIE PEaKIUN), OJyUeHUE U MPUMEHEHUE.
OnHOOCHOBHBIE TIPEIETbHBIE KAPOOHOBHIE KUCTOTHI:
YKCYCHasi KUCIIOTa, XUMUYECKOE CTPOEHHUE,
dbusznueckne U XUMUYECKHE CBOWCTBa Mblila Kak
COJIM BBICIIUX KapOOHOBBIX KUCJIOT, UX MOIOIIEE
NEeNCTBHUE.

PackppiBaTh CMBICT M3yYaeMbIX MOHATHUM (BBISBIATH
UX XapaKTepHble MPHU3HAKH), YCTAaHABIMBATh HX
B3aUMOCBSI3b,  HCIIOJB30BaTh  COOTBETCTBYIOLIUE
MOHATUS TIPU OINUCAHUM COCTaBa, CTPOCHUS W
IpeBpaIleHU OPraHNYECKUX COETUHEHUM.

Hcnonp3oBaTh ~ XMMHUYECKYI0  CHMBOJHKY  JUIS
COCTaBIICHUSI  MOJCKYJISAPHBIX W  CTPYKTYPHBIX
(pa3BépHyTOI, COKpAaIIEHHOM) dbopmyn

OpraHUYECKHX BEIIECTR.
YcraHaBnuBaTh — MPUHAIICKHOCTh  BEHIECTB K
OTIpENIEIECHHOMY KJIacCy IO COCTaBy U CTPOCHHIO,
Ha3bpIBaTh MX MO CHCTEMaTHYECKOW HOMEHKJAType;
NPUBOAUTh TPHUBHAIBHBIC Ha3BaHUS OTICIBHBIX
npeacTaBuTeNen KHCIIOPOJICOACPIKAIIUX
COCIMHECHUM.

XapakTepu3oBaTh COCTaB, CTPOEHUE, MPUMEHEHHUE,
bU3MYeCKHe U XUMHUYECKHE CBOMCTBA, Ba)KHEHIIIHE
CrOCOObI TOJYyYEHUs] TUMHYHBIX MpeACTaBUTENEH
pa3IUYHBIX KJIacCOB KHCIJIOPOJICOAEPKAIINX
coelMHeHUM (MeTaHojla, »JTaHoNa, TIJIUIEPUHA,
denomna, hopmanbaeruaa, aleTalbIeruaa, YKCYCHON
KHUCIIOTHI, TJTFOKO3BI, caxaposbl, Kpaxmara,
L[EJUTI0JI03bI); BBISBIIATH T€HETUUYECKYIO CBSI3b MEXIY
HUMU W TIOJATBEPXKJaTh €€ HalIU4Yue ypaBHECHUSIMHU
COOTBETCTBYIOIIUX  XHMHUYECKUX  pEakmuii ¢
UCTIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIL.

OnuceiBaTh COCTaB, XUMHUYECKOE CTPOCHHE U
MIPUMEHEHUE KUPOB, XapaKTEPU30BaTh UX 3HAUYCHUE
JUTSI 5KMU3HEIeATEIbHOCTA OPTaHU3MOB.

Oco3HaBaTh OMACHOCTh BO3JCHCTBUSI HA JKUBbBIC
OpraHWU3MbI OMPEACIICHHBIX OPraHUYECKUX BEIIECTB,




CrnoxHble 3(puphl Kak IPOU3BOIHbIE KAPOOHOBBIX
KUCIoT. ['unponus cnoxHeix 3¢gupos. XKupsl kak
IPOU3BO/IHbIE MIMLEPUHA U BBICIIMX KapOOHOBBIX
KHCJIOT. [ ' HIpOoIJIn3 )KUPOB.

3.3.YrneBoasl

YrneBoabl: cocTaB, KilacCU(UKaALUS  YIIIEBOJIOB
(MoHO-, aM- ® Tonucaxapunbl). [JrOKO03a
MPOCTEUIINI MOHOCAaXapuja: OCOOCHHOCTU CTPOCHUS
MOJICKYJBI, (U3UYECKUE U XUMHUYECKHE CBOMCTBA
TIIFOKO36I (B3aumoaecTBre ¢ ruapokcuaoMm meau(ll),
OKHCJIEHHE  aMMHA4YHbIM  pacTBOPOM  OKCHJA
cepeopa(l), BoccraHoBiIeHHE, OpOKEHUE TITIOKO3BI),
HaxOXJIEHUE€ B TPUPOJIC, MNPUMEHEHUE TIIOKO3bI,
Ouonormueckass  poidb B JKU3HEACSITEIbHOCTH
opranuzma uenoBeka. dortocunte3. DpykTo3a Kak
HU30MeEp TIIFOKO3BI.

IIpakTH4eckue padoThbI:

No 2. CBoiicTBa pacTBOpa yKCYCHOM KUCTIOTBHI.
PacuéTHbie 3amaun:

- ompeeneHne MOJICKYJISIPHOM hopmyIbr
OpraHWYEeCKOro BEHIECTBA 10 MAaCCOBBIM JIOJSIM
ATOMOB XMMHUYECKHX JIEMEHTOB M 10 Macce (00bemy)
MPOJIYKTOB CTOPaHUSI;

- pacy€Thl MO YPABHEHUIO XUMHUYECKON peakiuu

MOSICHATH Ha MPUMEPAX.

[IpoBoaWTh  BBIUMCICHUS [ ONPEIEICHUS
MOJIEKYJISIPHON (DOPMYJTIBI OPraHMYECKOTO BEIECTBa,
10 YPaBHEHUIO XUMUYECKOU peaKIInu.
CaMocCTOATENbHO IUIAHUPOBaTh M OCYIIECTBISATH

__|CBOXO IIO3HABATCIIbBHYIO JACATCIIBHOCTDL, IIPUHUMATDH

aKTUBHOE y4acTHE B IPYyIMIOBOM paboTe.

Hroro no paszneny

13

Pa3znen 4. A3oTrconep:kaime opranuyeckre coeJMHeHM s




4.1. AMUHBIL.
AMUHOKHUCIIOTHI.
benkn

AMUHBI: METWJIAMUH — MPOCTEUIIHI TMPEICTABUTEIb
aMUHOB: COCTaB, XUMHYECKOE CTpPOCHHE, (PU3nUecKue
U XUMUYECKHE CBONCTBa (peaKkIMud C KHUCIOTaMH U
TOPEHHUsI ), HAXOXKICHUE B IPUPOJIE.

AMHMHOKHCIOTBI Kak aMQOTepHBIE OpPTraHUYECKHe
COCIMHEHHS.

du3nUecKkue U XUMHUUYECKHE CBOMCTBA aMHUHOKHCIIOT
(Ha mpuMepe IIIHUIHMHA).

buonornyeckoe 3HaueHHEe aMHHOKHCIOT. CHHTE3
MeNnTUAOB. benku Kak TPUPOAHBIE MOJUMEPHI.
[lepBuunas, BTOpUYHAsS H TPETUYHAS CTPYKTypa
OEJIKOB.

XHUMHYECKHe CBOMCTBaA OEJIKOB: TUPOJIN3,
JIeHATypaIusl, KaueCTBEHHBIC PEaKIIMU Ha OCIIKH.
JKcnepuMeHTAIbHbIe METOAbl M3Y4YeHHsl BellecTB
U UX NpeBpalieHuH:

JleMoHCTpauu:

-JlIeHaTypaius 0eJIKOB MPU HATPEBaHUY;

- IIBETHBIE peaKIy OEIKOB

PackppiBaTh CMBICT M3y4aeMbIX MOHSATUN (BBISABIISITH
UX XapaKTepHble NPHU3HAKU), YCTAaHABJIMBATh UX
B3aUMOCBSA3b,  HUCIIOJIb30BAaTh  COOTBETCTBYIOIIUE
MOHATUS TIPU OMUCAHUM COCTaBa, CTPOCHUS U
IpeBpaIleHU OPraHNYECKUX COETUHEHUM.
Hcnonp30BaTh  XMMUYECKYIHO)  CHUMBOJUKY IS
COCTaBJCHUS  MOJICKYJSIPHBIX UM  CTPYKTYPHBIX
(pa3BépHyTOI, COKpAaIIEHHOM) bopmyn
OpraHUYECKHX BEILECTB.

Onpenensite MPUHAJIEKHOCTD BEILIECTB K
ONPENEICHHOMY KJIAacCy II0 COCTaBy M CTPOCHHIO,
Ha3bIBaTh MX [0 CHUCTEMAaTHYECKON HOMEHKJIATYDE;
IPUBOAUTh TPUBUAIbHBIE Ha3BaHUS OTAEJIbHBIX
MIPEACTAaBUTEIICH.

XapakTepu3oBaTh COCTaB, CTPOEHHUE, NMPUMEHEHUE,
bu3MYeCKHe U XUMHUYECKHE CBOMCTBA, BaKHEHIIIHE
CIOCOOBI TMOMYYSHHUS TUMUYHBIX MPEJICTAaBUTEICH
a30TCOACp KaIUX COCTUHEHUH (TTTUIIMHA U OEIIKOB)
losicHsiTh Ha TpUMepax 3HAYeHHE OENKOB JUIs
OpraHu3Ma 4ejioBeKa.

Hcnonb30BaTh  €CTECTBEHHO- HAy4yHblE  METOJbI
MO3HAHUS - Ha0II01aTh u OMHCHIBATH
JEMOHCTPAIMOHHBIN SKCIIEPUMEHT.

CaMOCTOSITENNbHO IJIAHUPOBATh M OCYUIECTBIISATH
CBOIO TO3HABATEJBHYIO JESATENIbHOCTh; MPUHUMATh
aKTUBHOE  yd4acTME€ B  TPYNNOBOH  y4eOHOI
JeSTETbHOCTH.

Hroro no paszneny

Pa3zjaed1. S. BbICOKOMOJIEKY/ISIPHBbIE COeIMHEHNS




5.1. ITnactmaccel.
Kayuyku. Bosokna

OCHOBHBIE TIOHSTHSI XUMHUU BBICOKOMOJIEKYISIPHBIX
COCIMHEHUN: MOHOMEp, TMOJUMEp, CTPYKTYpHOE
3BEHO, CTEIICHb MOJIMMEPU3ALINH, CpenHsis
MoJieKyJsipHass macca. OCHOBHBIE METOJIbI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COETMHEHU N —
MOJIMMEPU3ALINA U TIOTUKOHCHCALIUS.

[ImacTmaccsl (moNMMATUIIEH, ITOJIMIIPOIIHJIEH,
NOJIMBUHUIIXJIOPU, NOJIUCTHpos). HaTypanbHblii U
CHUHTETUYECKHE Kay4dyKu (OyTanmreHOBBIH,
XJIOPONIPEHOBBIM W HM3OMPEHOBHIN).  BosokHa:
HaTypaJIbHbIE (xJ10MOK, HIEPCTB, HIENK),
UCKYCCTBEHHBIC (alleTaTHOE BOJOKHO, BHUCKO03a),
CUHTETHUYECKHE (KalpOH U JIaBCaH).
JKCNepUMEHTAJIbHbIE MeTOAbl H3y4YeHHs BellecTB
M UX NpeBpaLlleHUN:

JleMoHCTpauu:

-O3HaKOMJIeHHe ¢ oOpaslamMu  OPUPOJIHBIX U
HCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, Kay4yKOB.

Brnanets n3ydaeMbIMH XHUMWUYECKUMH MOHSATHSIMU:
pacKpblBaTb  CMBICI ~ HU3y4YaeMbIX IOHATUA U
IPUMEHATHh 3TH MOHATUSA NPH OMUCAHUU COCTaBa U
CTPOEHUS  BBICOKOMOJEKYJSIPHBIX  OPTaHHUYECKHX
BEUIECTB, I OOBSCHEHUS OTHENIbHBIX (HaKTOB U
saBieHud. Mcnonp30BaTh XWMHYECKYI0 CUMBOJUKY
JUISL COCTaBIICHHSI CTPYKTYPHBIX (OpMYJ BELIECTB U
ypaBHEHUU peakuun MOJIUMEPU3ALINU 51
noJIMKOHAeHcauu. OnucklBaTh COCTaB, CTPOEHUE,
OCHOBHBIE CBOMCTBa Kay4yKOB, HauboJee
pacnpoCTpaHEHHBIX BHUAOB IUIACTMACC, BOJIOKOH;
IPUMEHEHNE

Hroro no pasueny

Bcero yacosB o
nporpamMmme

34

11 kiaacce

HanMmeHnoBaHnue
paszaesa 1 TeMbl

KoJi-Bo
qacoB

OcHoBHOE coaep:xaHHe

OcHOBHBIE BHU/IbI 1€ATCJIbHOCTH YYalIUXCH

Pasznea 1. Teopernyeckue 0CHOBbI XUMMH




1.1. Crpoenue
aTOMOB.
[Tepunoguueckuit
3aKOH U
[Tepunoguueckas
cucTeMa
XUMHUYECKHUX
snemenToB J[.1.
Meunneneena

Xumudeckui  sneMeHT. Atom. CoctaB arToma,
HU30TOIIBI.

DneKTpoHHAass 000JI0YKa. DHEPreTUYeCKHe YPOBHHU,
NOJaypoBHH. ATOMHBIC opOuTamu, S-, p-, d-, f-
DJIEMEHTEIL.

OcoOeHHOCTH  paclipelielieHusT  DJIEKTPOHOB IO
opOuTansiM B aToMaxX MaJIbIX M OOJBIIUX TMEPHUOJIOB.
OneKTpoHHAas KOH(uUrypanus aTOMOB.
[Tepnoguuecknii 3aKOH U

[lepuoauueckas cucteMa XUMHUUYECKUX 3JIeMEHTOB /JI.
H. Menpaeneena.

CBsa3p mepuoauyeckoro 3akoHa u Ilepumoamdeckoit
CHUCTEMBbl XHUMHUUYECKHUX DJJEMEHTOB C COBPEMEHHOMU
TEOpUEH  CTPOCHUS  aTOMOB.  3aKOHOMEPHOCTH
W3MCHEHHSI CBOMCTB XHMHYECKHX DJIIEMECHTOB H
00pa3yeMbIX UMH IMPOCTBIX W CJIOKHBIX BEIIECTB I10
rpyImnam v nepuojiam.

3HaYeHHEe TNEPUOAMYECKOr0 3aKOHA UM CUCTEMBI
xumudeckux anementoB  JI.MI. MeHaeneeBa B
Pa3BUTHH HAYKH.

JKCcnepuUMeHTAIbHbIe METOAbl U3YyYeHHUS BelleCTB
U UX NpeBpalleHn:

Hemonctparuu: Buner Tabmun  «llepuogudeckas
CUCTEMa XUMHUUYECKHUX dJIeMeHTOB [[.J. MeHnnaeneeBay

PackppiBaTh CMBICT M3y4aeMbIX MOHSATUN (BBISABIISITH
UX XapaKTepHble NPHU3HAKU), YCTAaHABJIMBATh UX
B3aUMOCBA3b. PacKkpbIBaTh CMBICT NEPUOAUYECKOTO
3akoHa [[. . MenneneeBa u 1€eMOHCTPUPOBATh €TO
CHUCTEMATU3UPYIOUIYIO, O00BSCHUTEIBHYIO U
MPOTHOCTUYECKYIO () YHKIIUU.

XapaKkTepHu30BaTh DJJIEKTPOHHOE CTPOCHUE aTOMOB
XUMHYECKHX AJIEMEHTOB 1—4 mepuoaoB, HCHONB3YSA
HNOHATUS  S-, P-, d-3yekTpoHHBIE  OpOUTAIH,
SHEPreTUYECKUe YPOBHH. OOBACHATD
3aKOHOMEPHOCTH HW3MEHEHUs CBOMCTB XMMHYECKHX
3JIEMEHTOB M MX COEIMHEHUH [0 IMepuojam u
rpynmam  I[lepuomnueckont  cucrtemsr . WM.
Menneneesa.

1.2. Ctpoenue
BEILIECTBA.
MHuoroo6pazue
BEIIIECTB

Crpoenne BemiecTBa. XHUMHUYECKass CBA3b. Bujbl
(koBaJieHTHAasT HEMOJspHasT M MOJspHAas, HOHHas,
METAJTMYEeCKas) W MEXaHU3Mbl  0Opa3oBaHUS
XUMUYECKOW  CBs3M  (OOMEHHBIHW H  JIOHOPHO-
akuenTopHeii). Bogopognas cBsizb. BaneHTHOCTS.
DNEeKTpOOTpULATENIbHOCTh.  CTENeHb  OKUCJICHUSI.
KaTnoHbI 1 aHHOHBI.

PackpeiBaTh CMBICT U3y4aeMbIX MOHATHH (BBIICIATH
UX XapakTepHble NPU3HAKK) U TPUMEHITH ITH
MOHATUS TIPU ONMCAHUM COCTaBa M CTPOCHUSA
BEIIIECTB, JJII OOBSICHEHUS OTACIbHBIX (PaKTOB u
sBiaeHud. OnpenensiTh BUIBI XUMUYECKOW CBSI3U
(KOBaJICHTHOM, HOHHOM, METAIMYECKOM,
BOJIOPOJHOM) B COEAMHEHUSX; THI KPUCTATUTMIECKOMN




BemectBa MOJIEKYJISApPHOTO U HEMOJIEKYJSPHOTO
CTpoeHUsl. 3aKOH TIOCTOSHCTBA COCTaBa BEIIECTBA.
Tunbel KpHUCTAJUIMUECKUX PEIIETOK M  CBOMCTBa
BEILIECTB.

[lonsiTne o0 JucnepcHbIX cucrteMax. VcTuHHBIE
pPacTBOpHI. KonnuectBennsie XapaKTepUCTUKU
PacTBOPOB (MaccoBasi J0JisI BEIIECTBA B pacTBOpPE).
Knaccudukanuss  HEOpraHMYECKHX  COCAMHEHUHU.
Homenknatypa HEOpraHUYECKUX BEIIECTB.
JKCcnepUMEHTANIbHbIE MEeTObl H3y4YeHHUs BellecTB
M UX NpeBpaLlleHUN:

JlemoHcTpanuu:

- MOJIENIN KPUCTAIUTUYECKUX PEIIETOK.

PacuéTHrbie 3amaun:

- pacyeThl C HCIOJIb30BAHUEM IMOHATUS «MaccOBast
JI0JIsl PACTBOPEHHOT'O BEIIECTBA

pemETK  KOHKpPETHOTO BemiectBa. Omnpenensirtb
BaJICHTHOCTh U CTENEHb OKHCIEHUS XUMUYECKUX
AJIEMEHTOB B COCJIMHEHHUAX pPa3JIM4YHOIO COCTaBa.
[IpoBoANTH  BBIUKUCICHHS C  HCIOJIB30BaAaHUEM
MOHSITHSI «MaccoBasi JIOJIsl BEIIECTBA B PacCTBOPE».
BrnaneTts n3ydyaeMbIMU XUMUYECKUMHU MTOHSTUSMU.

1.3 Xumuueckue
peakiuu

Xumnueckas peakuus. Kimaccupukaus XUMUYECKUX
peaKuuii B HEOPraHUYECKOM U OPraHMYE€CKOW XUMUHU.
3aKOH  COXpaHEHMS  MacChl  BEIIECTB,  3aKOH
COXpaHEHUs] M  TPEBpAIllCHUS  DHEPrUU  IpHU
XUMUYECKUX PEaAKITUSIX.

CKOpOCTh peakiuu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX
¢dakTopoB. OOpaTumble peakuud. XHUMHUYECKOEe
paBHOBecue. DakToOpbl, BIUSAIONIME HA COCTOSHHUE
xumuyeckoro pasHosecus. [Ipunnun Jle [larenbe.
OnekTponauTudeckass gucconuanua. CuiapHble U
cmabbie anekTponuThl. Cpema BOJHBIX PacTBOPOB
BCIIICCTB: KHCasl, HEUTpaJIbHAas, IIeJI0YHas.
Bonopoaunsiii nokaszarens (pH) pactBopa. Peakuun
MOHHOTO OOMEHa B OPraHMYECKON M HEOPTraHMYECKOM
XAMHHU.

OOBSICHATH 3aBHCHUMOCTh CKOPOCTH XUMHYECKOM
peakuuu OT pa3Iu4HbIX (PaKTOPOB.

OnpenensaTe XapakTep CMELIEHUS XUMHUYECKOTO
paBHOBECUS B  3aBHCHMMOCTM  OT  BHEIIHETO
Bo3aeiicTBus (npunuun Jle llarense).

CocTaBisITh ypaBHEHMs PEAKLUI Pa3IUYHbIX TUIIOB;
NOJIHBIE W COKpauIEHHbIE YpPaBHEHUS pEaAKLUI
MOHHOTO OOMEHa, YYUThIBAsl yCIOBHS, IPU KOTOPBIX
9T peaKlMM UIYT IO KOHIIA.

Hcnonb30BaTh ~ €CTECTBEHHO-HAyYHBIE  METOJbI
NO3HAHUS — TMPOBEJACHUE, HAOIIOJCHHE U OMHCAHUE
XUMHYECKOTO 3KCIEpUMEHTa (AEeMOHCTPAIlMOHHbBIE U
71a00paTOPHBIE OMBITHI, MPAKTHYECKHUE PabOTHI): IO
OINpEJEIIEHNIO CpEeAbl BOJHBIX PAaCTBOPOB BEUIECTB,
peakiii HMOHHOrO OOMEHa, BIMSHHMIO pa3IMYHBIX




OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIC peaKuuu.
[TonsiTne 00 ANEKTpoNM3E paCIUIaBOB U PACTBOPOB
conei. [IpumeHnenue anexTponusa.
JKCNePpUMEHTAJIbHbIE METObl H3Yy4YeHHS BellecTB
U UX NMpeBpalleHni:

JlemoHcTpanuu:

- Pa3noKEeHHE IMEPOKCHIA BOAOPOAA B NPHUCYTCTBUHU
KaTaJIn3aTopa.

JlabopaTopHbI€ OTBITHI:

-POBEICHHUE PEaKIUii HIOHHOTO OOMEHa;
- OINpEIEeNeHUuEe Cpelapl pPacTBOPOB
MIOMOIIIbI0 YHUBEPCAIbHOTO HHIUKATOPA.
IIpakTH4eckue padoThbI:

Ne 1. BnusiHue pa3inuuHbIX (AKTOpPOB Ha CKOPOCTh
XUMHYECKOU PEAKIIHH.

PacuérHble 3anaumn:

-pacdeTsl MO YpaBHEHUSM XUMHUUYECKUX PEAKLUHU, B
TOM YHCJI€ TEPMOXUMHUYECKUE PACUETHI.

BC€IIECCTB C

dbakTopoB Ha cKOopocTh peakiui. CienoBartb
NpaBUjaM TIONb30BAHHUS XUMHYECKOH TIOCYIOH W
71a00paTOPHBIM 000PYIOBaHUEM.

[IpencraBnsTh PE3YIIBTATHI XUMHYECKOTO
JKCIIEpUMEHTa B (GopMe 3alucH  ypaBHECHUH
COOTBETCTBYIOIIMX PEAKIMH U JeTaTh BBIBOIBI HA HX

OCHOBC.
HpOBOI[I/ITB BBIYHCJIICHHUA 10 YpaBHCHUAM
XUMHNYCCKUX peaKuHﬁ, B TOM YHUCJIC

TCPMOXUMHNYCCKUC paC‘-IéTBI

HUToro
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Pa3nen 2. Heoprannieckasi XuMus

2.1. Meramnsl

Meramnsl. [lonoxenne meramioB B Ilepuognueckon
CHUCTEME XUMHYECKUX 3yeMeHTOB. (OcoOeHHOCTH
CTPOCHHUS AJIEKTPOHHBIX 000JI0UYEK aTOMOB METAJUIOB.
OOmue buznueckue CBOICTBA METAJIOB.
[Ipumenenne MeTamioB B OBITY, IPUPOJE U TEXHHKE.
CrnaBel  METAUIOB.  DJIEKTPOXUMHUYECKUH  Psif
HanpsbkeHud MetaioB. OO1ue crnocoObl MOJTy4eHUS
meTaiuioB. Kopposust metamioB. CriocoObl 3alUThl OT
KOPPO3HH.
OOmiasi ~ XapakTepUCTHKA

MCTAJIIIOB TJIaBHBIX

PackpbiBaTh CMBICT HM3y4aeMbIX MOHSATUN (BBIACIATH
WX XapaKTepHbIE€ TMPU3HAKK) M NPUMEHITh OTH
MOHATUS TIPU ONMCAHUM COCTaBa M CTPOCHUSA
BEIIIECTB, JJII OOBSICHEHUS OTACIbHBIX (PAKTOB U
SIBJICHUH.

OOBscHATH OOIIMEe 3aKOHOMEPHOCTH B HM3MEHEHUU
CBOMCTB HEMETAJUIOB M HMX COCIMHECHUU C YYETOM
CTPOEHUS  MX  aTOMOB M  TMOJOXEHUS B
[Ieproanueckon cucTeMe XUMHYECKUX 3JIEMEHTOB /1.
H. Menneneena.




noarpynn (IA-rpynmna, IIA-rpynna) Ilepuoaugeckoii
CUCTEMBl XMMHUYECKUX DJIEMEHTOB. AJIOMUHUM.
AM@oTepHble CBOICTBA OKCHAA M TUAPOKCHUIA
AJFOMUHUS.

OO0mas  XapakTepUCTHKAa  METAJIOB  MOOOYHBIX
noarpynn  (b-rpynm) Ilepumonuueckoit  cUCTEMBI
XMMHYECKHX 3JIEMEHTOB: ME/lb, IUHK, XPOM, JKEJIE30.
Baxueimme  coemuHEHUS ~ METAIOB  (OKCH/IHI,
TUAPOKCH]IBI, COJIN).

JKCNepUMEeHTAIbHbIE METOAbl M3Y4YeHHUs] BellecTB
U UX NpeBpaLlleHUN:
JlemoHcTpanuu:

-KOJUTEKIUS «MeTaibl U CIIaBb».
JlaGopaTopHble ONBITHI:
-B3aUMOJICUCTBUE  THAPOKCH]IA
pacTBOpaMu KUCJOT U ILIEJIOYEH;
-KQYECTBEHHbIE PEAKIIMU HAa KATUOHBI METAJJIOB.
IIpakTHyeckue padoThbI:

No 2. Pemienue skcrnepUMEHTAIBHBIX 3a/1ad MO TEMeE
«Mertanns».

Pacuérnbie 3amaun:

-pacueTbl Macchl (0ObeMa, KOJMYECTBAa BEIIECTBA)
MPOAYKTa PEAKIMHU, €CIU OJHO M3 BEUIECTB JIaHO B
BUJIE pacTBOpa C OIPEIAEICHHOW MAaCCOBOM JOJIEH
PacTBOPEHHOT'O BEILIECTBA.

AJIFOMHUHUA C

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHYECKHE
CBOMCTBA HEMETAJJIOB, X BaXXHEHMIIIMX COCIAMHEHUMH,
MOATBEPIK/Iasi 3TO ONMMCAHUE NMPUMEPAMHU YpaBHEHUU
COOTBETCTBYIOLIUX XUMUYECKUX PEAKIIUM.
[IpuMeHeHHE METaIOB B Pa3IMYHBIX 00JacTAX, a
TaK)K€  HMCHOJb30BaHHME  HMX  JUIA  CO3JaHHUSI
COBPEMEHHBIX MaTepHaJIOB U TEXHOJIOTHH.
OmnuceiBaTh  CIOCOOBI  3alIUTHI  METAJUIOB  OT
KOppo3uu. PackpbiBaTh CYIIHOCTbh OKHCIUTEIBHO-
BOCCTAHOBHUTEJILHBIX peakiuii MOCPEICTBOM
COCTaBJICHUS AJIEKTPOHHOTO OallaHCca 3TUX PEaKIIUM.
[IpoBouTH peakiuu, MOJTBEP K IAIOIINE
XapaKTepHbIE  CBOMCTBAa  HM3y4aeMbIX  BEIIECTB,
pacro3HaBaTh OIBITHBIM MYTEM HMOHBI METAJIOB,
MPUCYTCTBYIOIIKE B BOJHBIX PaCTBOPAX.
Hcmonn3oBaTh €CTECTBEHHO-HAy4YHbIC METO/IBI
MO3HAHMS — MPOBEJCHNUE, HAOIIOICHHE W OINHMCAaHUE
XUMUYECKOTO IKCIIEPUMEHTA (JIEMOHCTPAIIUOHHBIE U
71a060paTOpHBIE OTMBITHI, TPAKTUYECKUE PAOOTHI).
[IpencraBisTh pe3yJIbTaThI XAMHUYECKOI0
JKcepuMeHTa B (opme 3amucu  ypaBHEHUH
COOTBETCTBYIOIIUX PEAKIMI U JeNaTh BEIBOABI HA UX
OCHOBE.

CrnenoBaTh TpaBUJiaM TOJIb30BAHHUS XUMHYECKOM
MOCY/I0¥ U 1abopaTOPHBIM 000PYI0BAHHUEM.
I[poBOIUTH BBIUKCIECHUS IO YPABHEHUSIM XUMHUYECKUX

peaKuui. CaMoOCTOATENBHO IJIAHUPOBATH u
OCYIIIECTBIIATh CBOIO MO3HABATEJIbHYIO
JIEATENIbHOCTh;, TMPUHUMATh AKTHBHOE Yy4acTHUE B

TPYNIOBOM yueOHOMN AESITeTbHOCTH.




2.2 Hemeraibl

Hewmeranmnsl. ITonoxxenue HEMETAJIOB B
[lepuonnueckoil cuUCTEME XHUMHUYECKUX JIIEMEHTOB
J.W. MenneneeBa u 0COOEHHOCTU CTPOCHUS aTOMOB.
@u3znyecKue CBOWCTBA HEMETAUIOB. AJUIOTPONMS
HEMEeTaJJIOB (Ha MpuMepe Kuciaopoaa, cepsl, pocdopa
U yTIIepoJa).

XUMUYECKME CBOWCTBA BAXXHEWIINX HEMETAJUIOB
(ramoreHnoB, cepbl, aszora, (Qocdopa, yriepoaa u
KPEMHHS). Oxkcuapl HEMETAJIOB.
Kucnoponconepxkamue  kuciotel.  BonmoponHbie
COCIMHEHUSI HEMETAILIIOB.

JKCcnepUMEHTAIbHbIE MEeTO/bl H3y4YeHHUs BellecTB
U UX MpeBpalleHui:

JleMoHCTpauu:

-o0pa3lbl HEMETaJUIOB; B3aUMOJCHCTBHE MeEIU C
A30THOM KHUCJIOTOM PA3JIMYHON KOHLIEHTPALUH.
JlabopaTopHbI€ OTBITHI:

- KAQueCTBEHHBIE pEaKIMW Ha AaHUOHBI U KATHOH
aMMOHHUS.

IIpakTuyeckue padoThI:

No 3. PemieHue sKCrepUMEHTAJIbHBIX 3a7ad MO TEME
«Hemeramnely. PacuéTHEIE 3a1a4UK:

- pacdeTbl MacChl BEIECTBA WJIH 00beMa razoB IO
W3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce WU
00beMy OJIHOTO U3 YYAaCTBYIOIIUX B pEaKIUu
BEIIECTB; pacdeTbhl Macchl (00beMa, KOJIUYecTBa
BEILIECTBA) NPOJAYKTOB PpEAKIUHU, €CId OJIHO U3
BEIIIECTB UMEET IIPUMECH.

PackpbiBaTh CMBICT U3y4YaeMbIX MOHSATUN (BBIICIATH
WX XapakKTepHble TPU3HAKH) W TMPUMEHITH JTH
MOHATHS TPU OMNUCAHMM COCTaBa U CTPOCHUS
BEILIECTB, JJIsI OOBSICHEHUS OTAENbHBIX (PAKTOB U
SIBJICHUM.

OOBSCHATH O0OIIME 3aKOHOMEPHOCTH B HM3MCHCHUU
CBOMCTB 3JIEMEHTOB — METAJUIOB U UX COCIUHEHUM C
Y4ETOM CTPOCHMSI HMX aTOMOB M IOJOXKEHUS B
[lepuoauueckoil cucTeMe XMMHYECKUX 3JIEMEHTOB [l.
. Menneneesna.

XapakTepu3oBaTh (ONUCHIBATh) OOIIME XUMUYECKUE
CBOMCTBA METAJJIOB, MX BaXXHEUIIHUX COCAUHCHUI,
MOATBEPIK/Iasi ITO OMUCAHUE MIPUMEpPAMU YpPaBHEHUM
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHH.
XapakTepu3oBaTh BIMSHHE HEMETAUIOB MW HX
COCIMHEHUN Ha >KUBbIC€ OPraHU3Mbl; ONHUCHIBATH
MPUMEHEHHUE B Pa3]IMYHBIX O0JACTAX MPAKTHICCKOMN
JIEATSIILHOCTH YEJI0BEKA.

[ToaTBepxkaaTh CyleCTBOBAHUE T€HETUYECKON CBS3U
MEXK]1y HEOPTaHMYECKMMHU BEIIECTBAMHU C MOMOILBIO

yYpaBHEHUN COOTBETCTBYIOIINX XUMHUYECKHUX
peakuui.

PackpsiBaTh CYIIHOCTb OKHCIIUTEIbHO-
BOCCTAHOBUTEIIbHBIX peakuuit IIOCPEACTBOM
COCTaBJICHHUS AJIEKTPOHHOTO OallaHCa 3TUX PEaKIil.
IIpoBoauTh peakuuu, IIOATBEPKIALOIIUE
XapakTEepHblE  CBOMCTBA  M3Y4a€MbIX  BELIECTB,
pacro3HaBaTh OIBITHBIM yTEM AQHUOHBI,

IMPUCYTCTBYIOIHEC B BOJHBIX paCTBOpax.

Hcnonp3oBaTh CCTCCTBCHHO-HAYYHBIC MCTOBI




MO3HAHUS — TPOBEACHNE, HAOIIOACHUE W ONUCAHUE
XUMHYECKOTO KCIIEPUMEHTa (JIEMOHCTPAIIMOHHBIC U
7a00paTOPHBIC OMBITHI, TPAKTUUECKUE PAOOTHI).
[IpencraBnsTh PE3YIIBTATHI XUMHYECKOTO
JKCIIEpUMEHTa B (GopMe 3aliCH  YpaBHECHUH
COOTBETCTBYIOIIMX PEAKIMH U JeTaTh BBIBOIBI HA HX
OCHOBE.

2.3 CBs13b
HEOPTaHUYECKUX U
OpPraHuYeCKUX
BEILIECCTB

Heoprannueckue U OpPraHMYECKHE  KHUCIOTBHL
Heoprannueckue u  OpraHM4YecKHME  OCHOBAHUS.
AM@oTepHble HEOPraHMYECKUE U  OpraHUYECKUe
coenuHeHus. ['eHeTnUecKas CBsI3b HEOPTAHUYECKUX U

OpPraHN4YCCKUX BCUICCTB

Hcnonp30BaTh  €CTECTBEHHO-HAYYHBIE  METOMbI
MO3HAHUSI — MPOBEJICHHE, HAOMIOACHHE U ONMUCAHUE
XUMHUYECKOTO IKCIIEPUMEHTA (JIEMOHCTPALIUOHHBIE U
7a00paTOpHBIC OMBITHI, MPAKTHUYECKUE pPaldOoThI).
[IpencraBnsThb pe3yIbTaThI XUMHUYECKOTO
JKCIlepuMeHTa B (Qopme 3amucu  ypaBHEHUH
COOTBETCTBYIOIIUX PEAKII U JeNaTh BEIBOABI HA UX
OCHOBE.

CnenoBaTh IMpaBuUjiaM TMOJb30BAHUS XUMHYECKOM
MOCYJI0¥ U J1abOpaTOPHBIM 000PYI0BAHUEM.
[IpoBoauTH BBIYUCIICHUS o YpaBHEHUSIM
XUMHYECKHUX PEAKLIUMN.

CaMocCTOATENbHO IUIAHUPOBATh M OCYIIECTBIISThH
CBOIO TIO3HABATEIIBHYIO JEATEIbHOCTh;, MPUHUMATh
aKTUBHOE  ydYacTHe B  TPYIIOBOH  y4eOHOM
JeSTETbHOCTH.

HUToro nmo
pa3aeay

17

Paznen 3. Xumus u ;ku3nb (4 4)

3.1 Xumus u
KU3Hb

Ponp xummm B obOecredeHHH HKOJIOTUYECKOH,
DHEPreTUUECKON U MUILEBOI OE€30MMaCHOCTH, Pa3BUTUU
MeauuuHbl. [IoHATHE O HaydHBIX METOJAX MO3HAHUS
BEIIECTB M XUMUYEeCKUX peakuuid. [IpencraBnenus o6
OOLIMX HAy4YHbIX MNPUHIMIAX [POMBIIIJIEHHOTO

PackpsiBaTh pOJIb XUMUHU B peleHun
JHEPIeTUYECKUX, CBIPBEBBIX M  DKOJOTMYECKHUX
npo0yieM 4YeJlOBEYECTBA, OIMCHIBAaTh  OCHOBHBIE
HaIIpaBJICHUsA pa3BUTUA XUMHUYECKOM HAyKu U
TEXHOJIOTHH.




MOJIyYEHUsI BaKHEHIIUX BeEHIECTB (HA MpUMeEpax
IIPOU3BOJICTBA aMMHMaKa, CEepHO KHUCJIOTHI,
MeTaHoJia). UelloBeK B MUpE BEIIECTB, MAaTEPHAIIOB U
XAMHYECKUX PEAKIMU: XUMHS U 3J0POBbE UEIIOBEKA;
npaBuia UCIIOJIb30BAHUS JIEKapCTBEHHBIX
IpernapaToB; MpaBuiia OE30MACHOTO HUCHOJIb30BAHMUS
npenapaToB OBITOBOM XMMHUU B TOBCETHEBHOM JKU3HHU.
brITOBas XMMHYECKAsI TPAMOTHOCT.

[IpumensaTe mnpaBuia Oe3omacHOro oOpalieHust ¢
BEUICCTBAMH, HCIOJb3YEMBIMH B IIOBCEJHEBHOMN
KU3HHU, MpaBUIa TMOBEACHUSA B ILENAX cOepekeHus
3I0POBbS M OKPY)KAIOLIEH  INPUPOJHOW  CPEABI;
HNOHUMAaTh Bpel (OIaCHOCTh) BO3/AEUCTBUS Ha JKUBbIE
OpraHu3Mbl  ONpPEACIEHHBIX  BEIIECTB,  CMBICI
MOKa3arensl MK, MOSACHATh Ha IpPHUMEpax CIocoObl
YMEHBIICHUSI W MPEJOTBpAIlEHUs HUX BPEIHOTO
BO3JIEUCTBUA.

Hcnonb3oBaTh HOJyYeHHbIE 3HaHUS
U OpelacTaBieHuss o  cdepax  JeATENbHOCTH,
CBS3aHHBIX C  HAyKOl H  COBPEMEHHBIMU

TCXHOJIOTUAMH, KaK OCHOBY 1A OPHUCHTAOWH B

BbIOOpe cBoed  Oyaymed  mpodeccroHambHON
JESITEITBHOCTH.

AHanu3upoBaTh WM KPUTHYECKH  OIICHUBATh
UHPOpMAIIUIO,  CBS3aHHYI0O C  XHUMHYECKHUMHU

mpoleccaMd WM HMX  BIMSHHEM Ha  COCTOSIHUE
OKPY’KAIOIIEH CPEeIbl.

[IpuHuMaTe yuacTHe B OOCYXIEHHH IpobiieM
XUMUYECKOW M OSKOJOTMYECKOW HaIpaBJICHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO MO3UIMIO MO Mpolieme

Y IIpe/IaraTb BO3MOKHBIC ITYTH €€ PEIICHUS

HToro no pasgeny 4
Bcero yacoB no 34
nporpaMmme
Oo1ee 68
KOJIHY€CTBO

qacoB




IHOYPOYHOE IIJIAHUPOBAHHUE

10 KVIACC
Ne Tema ypoka Hdara DopmMbI JIEKTPOHHbIE
MpOBeIeHHSsI KOHTPOJIsI o0pa3oBaTe/ibHbIE PeCYpPChI
1| Tlpemmer opraHn4eckoit XUMuH, €€ BOSHUKHOBCHUE, PA3BUTHE http://rgo.ru/https://m.edsoo.ru
U 3HAYEHHE
2 | Teopusi XMMHUYECKOTO CTPOCHHSI OPTraHUYECKUX COCIHMHCHHUIN Ompoc http://rgo.ru/https://m.edsoo.ru
A.M.byTnepoBa, OCHOBHBIE MTOJI0KEHUS
3 | [IpeacraBnenue o KiaacCH(HUKAIUA OPTaHHMYECKUX BEIIECTB. Pabora ¢ [ICXD | http://rgo.ru/https://m.edsoo.ru
HomenknaTtypa (cucreMaTHYecKas) M TPUBHAJIBHBIC HA3BaHUS
OpPraHUYeCKHX BEIIECTB.
4 | AnKaHbBI: COCTaB M CTPOEHHE, TOMOJIOTHUECKHUH PsiI Ormpoc http://rgo.ru/https://m.edsoo.ru
5 | AJTKEHBI: COCTaB U CTPOCHHUE, CBOHCTBA Pabora ¢ [ICXD | http://rgo.ru/https://m.edsoo.ru
6 | MetaH 1 3TaH — MPOCTEHIIIHE TIPEJICTABUTEIH ATKAHOB TBopueckas http://rgo.ru/https://m.edsoo.ru
pabota
7 | DTHIIEH U IPONMIICH-TIPEICTABUTEIIN AJIKEHOB. CamocrostensHas | http://rgo.ru/https://m.edsoo.ru
paborta
8 | IlpakTrueckas padora Ne 1. «[lonydeHue 3TUICHBI U U3yYCHHE [TpakTuyeckas http://rgo.ru/https://m.edsoo.ru
€ro CBOWCTBAY pabora
9 | Ankamuensl. byraguen-1,3 u metunOyraaueH-1,3. [Mony4yenue Pabora ¢ [ICXD | http://rgo.ru/https://m.edsoo.ru
CHHTETUYECKOTO KaydyyKa M Pe3UHBI.
10 | ANKUHBI: COCTaB U OCOOEHHOCTU CTPOCHUS, TOMOJOTUYESCKUI Pabora ¢ I[ICXD | http://rgo.ru/https://m.edsoo.ru
psia. ATICTHICH — MPOCTEHINNI MPEACTaBUTENb aJTKHHOB Omnpoc
11 | Beruncnenus o ypaBHEHUIO XUMHYECKOTO PEKIMA Pemenue 3amay http://rgo.ru/https://m.edsoo.ru
12 | Apensl: 6eH301 1 TOTYOJ. TOKCUYHBIC apCHBI Pabora ¢ I[ICXD | http://rgo.ru/https://m.edsoo.ru
13 | l'eneTnueckas CBS3b  YIJICBOJOPOJOB, TPUMCHseMas K Ompoc http://rgo.ru/https://m.edsoo.ru
pa3IMYHBIM KJIaccaM
14 | [TpupoaHbIE MCTOYHHKH YTJICBOAOPOJIOB: TPUPOJIHBIA Ta3 H TBopueckas http://rgo.ru/https://m.edsoo.ru
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NOMYyTHbIE He(TSIHBbIE Ta3pl, HEePTh U TPOAYKTHl €€ pabora
nepepaboTKH.
15 | [IpupoaHbIE HCTOYHHKH YTICBOAOPOJIOB: MPUPOIHBIA Ta3 H TBopueckue http://rgo.ru/https://m.edsoo.ru
MOMYTHbIE HEPTSIHBIE Ta3bl, HEPTH padoThI
Onpoc
16 | KonTpoJbHasi pa6oTa mo pasaenay «YTrJieBoI0poabh» KonrtponpHas http://rgo.ru/https://m.edsoo.ru
paborta
17 | IlpepenbHble OJHOATOMHBIC CIHUPTHI: METAHOI W 3TaHOIL. Pabora ¢ I[ICXD | http://rgo.ru/https://m.edsoo.ru
BomopoHast cBs3b.
18 | MHOTrOaTOMHBIC CIUPTHI: ATUICHTIUKOIb U TIUIICPHH Ompoc http://rgo.ru/https://m.edsoo.ru
19 | ®eHon: CTpOCHHWE MOJICKYJNBI, (U3UYCCKHE M XUMHUUYCCKHE Pabora ¢ [ICXD | http://rgo.ru/https://m.edsoo.ru
CBOWMCTBA, MPUMEHECHHE
20 | Anpreruanl: GopMasbaerI U alleTalbIer i, AIICTOH Omnpoc http://rgo.ru/https://m.edsoo.ru
21 | O1HOOCHOBHBIE npeeTbHbIC KapOOHOBBIC KUCJIOTHI: CamocrosrtensHas | http://rgo.ru/https://m.edsoo.ru
MypaBbHHAas U YKCYCHas pabota
22 | IpakTrueckast padota Ne 2. «CBoiicTBa pacTBOpa YKCYCHOM [Mpaktuueckas | http://rgo.ru/https://m.edsoo.ru
KHCJIOThD» paborta
23 | CreapuHOBasi W OJICMHOBAsl KHCJIOTHI, KaK TPEJICTABUTEIH Ompoc http://rgo.ru/https://m.edsoo.ru

BBICIIIHX Kap6OHOBI)IX KHUCIIOT.

24 | Mbla KakK COJIM BBICITUX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE Omnpoc Pa6ora ¢ | http://rgo.ru/https://m.edsoo.ru
JeicTBue I1CX3

25 | Cnoxmble 5QHPHI KaK IPOM3BOIHBIE KapOOHOBBIX KHCIOT. ['iponu3 cioxubix 3ddpipTa ¢ [ICXD | http://rgo.ru/https://m.edsoo.ru
['unponu3 cinoxHBIX AUPOB.

26 | YKupbl: ruiponn3, IpUMEHEHUE, OMOJIOTUYECKAs POJIb JKUPOB Ompoc http://rgo.ru/https://m.edsoo.ru

27 | YraeBos: COCTaB, KJaccupukanus. Baxwneiimue I'pynmoBas pabota | http://rgo.ru/https://m.edsoo.ru

IPEICTaBUTEIN: TIII0K03a, PPyKTO3a, caxaposa.

28 | Kpaxmaii u esuono3a Kak mpUpo THbIC MOJIUMEPBI Ompoc http://rgo.ru/https://m.edsoo.ru
29 | KonTpoabHasi padora nmo pasneiy «Kuciaoponconep:xamue Kontponpsnas http://rgo.ru/https://m.edsoo.ru
OpraHuvecKue COeTUHEHUS». Bcepoccuiickas pabota

NnpoBepoYHasi padbora
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30 | OOmias  xapakTepUCTHKA  a30TCOACPKAIIUX  HM3MEPCHHU. KonrponpHas http://rgo.ru/https://m.edsoo.ru
Bcepoccuiickasi npoBepouHasi pabora pabota
31 | AMMHBI: MCTHIIAMHH U aHUJIMH http://rgo.ru/https://m.edsoo.ru
32 | AMUHOKHCIIOTBI KaKk aM()OTEpPHbIC OPTaHMYECKUE COCAMHEHHUS, Ompoc http://rgo.ru/https://m.edsoo.ru
ux Owmosormyeckoe 3Hayenwe. llenTtunepl. benkum  kak Pa6ora ¢ [ICXD
HATYpaJIbHBIC BEICOKOMOJICKYJISIPHBIC COSAMHCHUS
33 | OcHOBHBIC TOHSATHS XUMHH BBICOKOMOJICKYJIIPHBIX http://rgo.ru/https://m.edsoo.ru
COEIMHEHUN
34 | OCHOBHBIE =~ METOJIbI  CHHTE3a  BBICOKOMOJICKYJISPHBIX http://rgo.ru/https://m.edsoo.ru
coenuHeHuit. [lnactmaccel, kayayku, BosiokHa. O6001eHre
O01ee KOJIM4YECTBO YaCOB IO MporpaMmme, 34
U3 HUX YaCOB, OTBEJI€HHBIX HA KOHTPOJIbHbIE Pa0OThI
(Bxirovast Beepoccuiickue mpoBepodHbIe paOdoThI) - 3
11 KJIACC
Ne Tema ypoka Hara Dopmbl DJIeKTPOHHBbIE
NpoBeJIeHUSI KOHTPOJIsI 00pa3oBaTe/ibHbIE PeCYpPChI
1 | XuMudeckuid 37IeMeHT. ATOM. DJIGKTPOHHAsT KOHQUTYpaIus http://rgo.ru/https://m.edsoo.ru
aTOMOB
2 | Ilepmomuueckuit  3akoH u  Ilepuogmdeckas  cucrema Padora ¢ I[ICXD | http://rgo.ru/https://m.edsoo.ru
xumuyeckux snemeHtoB J[. M. MengeneeBa uX CBs3b C
COBPEMECHHOM TeOpHel CTPOCHHUS aTOMOB
3 | 3akoHOMEpHOCTH W3MEHEHUS CBOWCTB XUMHYECKUAX Omnpoc http://rgo.ru/https://m.edsoo.ru
JJIEMEHTOB W WX COCJMHEHHH IO TPYyMIaM M TEPUOJIaM.
3HauCHHE MEPUOIUIECKOrO 3aKOHA M CHCTEMbl XHUMHYECKHX
aneMeHToB JI.J. MeHneneeBa B HayKe O pa3BUTHM.
4 | Ctpoenue BemiecTBa. XUMHYECKas CBs3b, € BUJBI; I'pynmosas pabota | http://rgo.ru/https://m.edsoo.ru
MEXaHU3MbI 00pa30BaHUs KOBAJCHTHOH CBs3U. BomopomHas
CBSI3b
5 | BaneHTHOCTB. DJIeKTPOOTPHUIIATEITLHOCTb. CreneHpb Pab6ora ¢ [ICXD | http://rgo.ru/https://m.edsoo.ru
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OKHCJICHHUA. BGH.ICCTBa MOJICKYJISIPHOTO W HCMOJICKYJISIPHOI'O
CTPOCHH.

6 | [ToHaTHe o AUCTIEPCHBIX cUCTeMax. MICTUHHBIC ¥ KOJIJIOUIHBIC PaGora ¢ IICXD | http://rgo.ru/https://m.edsoo.ru
pacTBOpBI. MaccoBas 10J1s1 BEIIECTBA B PACTBOPE

7 | Knaccudukanms u HOMEHKJIaTypa HEOPraHUYECKHUX Omnpoc http://rgo.ru/https://m.edsoo.ru
COeJIMHCHUMN. ['eHeTHUecKass CBsA3b HEOPraHMYECKUX BEIIECTB,
pa3IMYHBIX KJIACCOB.

8 | Knaccudukamnus OCHOBHOTO MHIPEIHEHTAa B HCOPTaHUYECKOM http://rgo.ru/https://m.edsoo.ru
U OpPraHH4ecKOd XHMHH. 3aKOH COXPAaHEHHS MAacCCOBBIX
BEIIECTB; 3aKOH COXpPaHCHHs U MPeoOpa30BaHUs SHEPTUU TIPH
JUHAMHAYECKHX PEaKIHIX

9 | Ckopocts peaximu. OGpaTUMbIe peakIii. XUMHYECKOe Omnpoc http://rgo.ru/https://m.edsoo.ru
PaBHOBecue. CamocrosTenbHas

paborta

10 | IIpakTuueckas padora Ne 1. «BnussHue pa3nuyHbiX (HaKTOPOB [TpakTuyeckas http://rgo.ru/https://m.edsoo.ru
Ha CKOPOCTh XUMHUYECKOT'O PEIKUMAY pabota

11 | DnekrponuTUUeckas aucconuanys. [ToHITHE O BOIOPOIHOM Pabora ¢ [ICXD | http://rgo.ru/https://m.edsoo.ru
nokazatene (pH) pactBopa. Peakuuu MOHHOTO OOMeEHa.
['maponn3 opraHMYeCKUX U HEOPraHUIECKHUX BEIIECTB.

12 | OKHUCIUTENBHO-BOCCTAHOBUTEIbHBIE COCTOSTHUS. Pa6ora ¢ [ICXD | http://rgo.ru/https://m.edsoo.ru
[TpennosxeHne 1o ACKTPOIU3Y PaCTBOPOB U PACTBOPOB COJIU Omnpoc

13 | Koutpoannas paGora mo pasgeay «Teoperuueckme KonTtponbHas http://rgo.ru/https://m.edsoo.ru
OCHOBBLI XHMHH» pabota

14 | Metamnel, ux mnojoxenue B Ilepuommyeckoit cucreme Pabora ¢ I[ICXD | http://rgo.ru/https://m.edsoo.ru
anementoB JI. M. MenzaeneeBa u OCOOGHHOCTH TBEPIOCTH
atomoB. O01Me pU3NIECKHE CBOMCTBA METAIIJIOB

15 | CnmaBbl MeTaIOB. DJEKTPOXUMUYECKHHA Psii HAIPSIKCHHUHA Omnpoc http://rgo.ru/https://m.edsoo.ru
METAJLJIOB TBopueckas

paborta
16 | Xumudeckue CBOWCTBA BAXKHEHIINX METAUIOB (HATPHIA, TBopueckas http://rgo.ru/https://m.edsoo.ru
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KaJIui, KaJIbITUi, MarHUH, aTIOMUHUMN ).

paborta

17 | XuMudeckre CBOMCTBA XpoMa, MEAH U UX COCTUHCHHIA Pemenue 3amau http://rgo.ru/https://m.edsoo.ru

18 | XuMnueckue CBOMCTBA IMHKA, JKEJIE€3a U UX COESAUHEHUI Pemenue 3amau http://rgo.ru/https://m.edsoo.ru

19 | IIpaktuueckas pabora Ne 2. «PerreHne 3KCIepHUMEHTATBHBIX [TpakTryeckas http://rgo.ru/https://m.edsoo.ru
3a1a4 1o TeMe: «MeTauib) paboTta

20 | Hemeramnel, ux mnonoxenne B [lepmommveckoir cucreme Pabota ¢ [ICXD | http://rgo.ru/https://m.edsoo.ru
anementoB [[. M. MenzeneeBa 1 OCOOEHHOCTU HaIPSKEHUS
aTOMOB

21 | ®usnuecKue CBOMCTBa HEMETALIOB. AJIOTPOIIHS HEMETALIOB TBopueckast http://rgo.ru/https://m.edsoo.ru
(Ha OCHOBE KHCJI0pOa, cepbl, hochopa 1 KUCIOPOa) paborta

22 | XuMUYEeCKHE CBOMCTBA TaJJOTCHOB, CEPhl U UX COCAMHCHHIM http://rgo.ru/https://m.edsoo.ru

23 | Xwumudeckue cBoiicTBa a3ora, hocdhopa 1 UX COCTUHECHUI. Pabora ¢ [ICXD | http://rgo.ru/https://m.edsoo.ru

24 | XuMu4ecKre CBOWCTBA, KPEMHUS M UX COCIMHCHHUSI Ompoc http://rgo.ru/https://m.edsoo.ru

25 | [IpuMeHEeHNE BOKHEWIITMX HEMETAIUIOB U MX COCAMHCHHN Pabora ¢ [ICXD | http://rgo.ru/https://m.edsoo.ru

26 | O0o0merne ©  cucTeMaTh3alusg 3HAHUHA 110 TEME Pemenue 3amau http://rgo.ru/https://m.edsoo.ru
«Hemeramnbl». BprlunciieHHss 1O ypaBHEHHSIM BETPOBOM H
TEPMOXHMHUYECKON pacu€ToOB

27 | IIpaktuyeckas padora Ne 3. «PemeHue sKcriepUMEHTaIbHBIX [TpakTuyeckas http://rgo.ru/https://m.edsoo.ru
3aja4 1o teme «HemeTtaiby pabora

28 | Kourposbnass padora mno Temam «MeTauib» H Konrponpsnas http://rgo.ru/https://m.edsoo.ru
«HeMeTaib1» pabora

29 | Heopranuueckue ¥ opraHiHyYeckie KUcioTel. Heopranudeckue Ompoc http://rgo.ru/https://m.edsoo.ru
U OPraHHYECKUE OCHOBBI

30 | AM¢oTepHbIC HEOPTaHUYECKHE U OPTaHUYCCKUE COCTUHCHUS. Ompoc http://rgo.ru/https://m.edsoo.ru
I'eneTnueckast CBSI3b HECOPraHUYECKUX U BELIECTB Pa6ora ¢ [ICXD

31 | Ponmp xwmum B 0OJIACTH DJHEPreTHUECKOW U  IHIINEBOM Omnpoc http://rgo.ru/https://m.edsoo.ru

6630HaCHOCTI/I, Pa3BUTHUA HAYKH
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32 | Ilpencrasienue 00 OOIIMX HAYYHBIX MPUHIUIAX MOTYYCHHUS Omnpoc http://rgo.ru/https://m.edsoo.ru
IPOMBIIIUICHHBIX BEIIECTB

33 | YenoBek B MHpE BEHISCTB W MaTepuajoB. YelIOBEK B MUPE TBopueckast http://rgo.ru/https://m.edsoo.ru
BEILIECTB M MaTEPHUAJIOB paborta

34 | IlpomexxyTounasi arrectaimus. HToropas KOHTPOJIbLHAsA KontposnbHas
paboTta paborta

O01ee KOJM4YECTBO YaCOB MO MporpaMmme,
M3 HUX YaCOB, OTBEICHHBIX HA KOHTPOJIbHbIE PA0OTHI -

34
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IIpunoxxenune

KPUTEPUU OLIEHUBAHUA
IIMCBMEHHBIX PABOT U YCTHBIX OTBETOB OBYYAIOIIIUXCA

Buja koHTpOJIs

OTMeTKa

TpeGoBaHusi K 0CHOBHBIM KpUTEPHUAM

Y CTHBIN KOHTPOJIb
VHAVBUAYaIbHBINA
U QpOHTATBHBIN
oIpoc

OTMeTKa
«5»

OOHapyXuBaeT  TOHMMaHHME  MaTepuaiga,  MOXET
000CHOBaTh CBOM CYXKJICHHS, MPUMEHUTh 3HAHUS Ha
MPaKTUKE, TPUBECTU HEOOXOIUMBIEC TPUMEPHI HE TOIBKO
U3 yueOHUKa, HO U CAMOCTOATEILHO COCTaBJICHHBIE.
[TonHo  mocnemoBaTENbHO ~ M3JAaraeT  HU3YYEHHBIN
Marepual, 1aeT NPaBIIbHOE OMPEACIICHHE MOHITHI.

OTMeTKa
«4»

JlaeT OTBET, YAOBJIETBOPSIOIIMNA TeM k€ TpeOOBaHUAM,
9TO M JUI1 OTMETKa «5», HO JomyckaeT 1 - 2 ommOku,
KOTOpBIE CaM JK€ uchpasiseT, u 1 - 2 Hemouera B
MOCJICOBATEIBHOCTY W TEPMHHOJIOTHM  HM3JIaraéMOro
MaTepuaa.

OTMeTKa
«3»

W3maraer maTepran HENMOJIHO U JOIYCKAaeT HETOYHOCTH B
olpezieNieHny MOHATUN win GopMynupoBkax. He ymeer
JOCTAaTOYHO TIIYOOKO M JI0Ka3aTelbHO OOOCHOBAaTh CBOU
CYKIEHHS Y IPUBECTH CBOU IIPUMEPHI

OTMeTKa
«2»

O6HapyxuBaeT HE3HAHUE Oonblen 4acTH
COOTBETCTBYIOILIETO pa3feia H3ydaemMoro Marepualna,
JIOTyCKaeT OIMUOKA B (HOPMYITHPOBKE OMpPEIEICHHIH,
HCKXKAIOIUE UX CMBICI, OECTOpPSI0YHO U HEYBEPEHHO
u3JlaraeT MaTepuall.

IIucemenHasn
paborta

OTMeTKa
«5»

[IpencraBneHa coOcTBeHHAss Touka 3peHHs (MO3HIMA,
OTHONIEHHWE) MpPH PpPACKpbITUM TpobsieMbl. [Ipobiema
packpbITa Ha TEOPETUYECKOM YPOBHE, B CBS3IX U C
00OCHOBaHMSIMHM, C KOPPEKTHBIM  HCIIOJIb30BAHUEM
00I1IeCTBOBETYECKUX TEPMUHOB M MOHSATUN B KOHTEKCTE
orBeTa. J[aHa aprymeHTanus cBOEro MHEHHUs C OIIOPOM Ha
(akThl 00IIECTBEHHON KM3HU WM JMYHBIN COLMAIbHBIN
OIIBIT.

OTMeTKa
«“4»

[IpencraBnena coOCTBEHHAss TOYKa 3peHHS (TMO3UIMA,
OTHONIEHHE) MpPH PACKpbITUM TpobsieMbl. I[IpoGiema
packpbITa C KOPPEKTHBIM HCITOJIb30BaHUEM
00I111eCTBOBETUECKUX TEPMUHOB U MOHATHI B KOHTEKCTE
OoTBeTa (TEOpPETHYECKHE CBSI3M M OOOCHOBaHHUS HE
MPUCYTCTBYIOT WJIM SIBHO HE TpociexuBaroTcs). JlaHa
apryMeHTalMsl CBOEr0 MHEHHUS C OIOpod Ha (aKThl
0OIIIECTBEHHON KU3HU WJIH JIMYHBINA COLIUATIBLHBINA OIIBIT.

OTMeTKa
«3»

[IpencraBnena coOCTBEeHHAass TOYka 3peHUs (TO3HIHS,
OTHOIICHHWE) TPH PACKPBITUU TipoOsieMbl. [IpoGiema
packpsITa npu dbopMaTbHOM HCIIOJIb30BAHHUH
OOIIIECCTBOBETUECKUX TEepMHUHOB. JlaHa aprymMeHTanus
CBOETO MHEHHS C Omopoil Ha (akThl OOIIECTBEHHOU




JKHM3HU WJIW JIMYHBIA COLMAJIbHBIM OIIBIT.

OTMeTKa
«2Q»

[IpencraBnena coOCTBEHHAs TMO3UIUS 110 TIOTHSATOU
npoOJsieMe Ha OLITOBOM YpOBHE 0O€3 apryMeHTaIUu.

[IpakTnyeckas,
nabopatopHast
pabora

OTMeTKa
«5»

[Toka3piBaeT TiyOOKOE W TOJHOE 3HAHUE M TOHUMAaHUE
BCEro o0beMa CBOMX JEUCTBUI

YMeeT BBIMOTHUTH HA OCHOBE M3YYEHHOTO MPAKTUUYECKUE
NEeHCTBUS.

CaMocTOATENbHO, YBEPEHHO U 0€30IIHMO0YHO MPUMEHSIET
MOJIyYEHHbIE 3HAHUS B  pEHICHUWH TMpodiieM Ha
NPAKTUYECKOM YpOBHE; JOIMYyCKaeT He Oojee OAHOro
HEeJ04YeTa, KOTOPHIN JIeTKO HCIpPaBIISIET MO TPeOOBaHUIO
YUUTEJIS.

OTMeTKa
«4»

[TokaspiBaeT 3HAHUSI BCETO H3YYEHHOTO IMPOTPAaMMHOIO
Marepuaiia. Jlaer TOJHBIM W TIPaBUJIbHBIM OTBET Ha
OCHOBE M3YYEHHBIX T€OPHUI; JIOMYCKAET HE3HAYUTEIbHbBIC
OmMMOKM ¥ HEAOYEThl TMpU MPAKTHUECKON padoTe.
He3HnauntenbHO BHIXOAUT 32 pAMKA HOPMATHBOB.

OTMeTKa
«3»

VYCcBOMII OCHOBHOE CcOJEp’KaHUE ydyeOHOro marepuana,
uMeeT mpoOenbl B YCBOGHMM — MaTepuana, He
IPENATCTBYIONINE JaJbHEUIIEMY YCBOEHHIO
IIPOrPaMMHOTIO MaTepuana.
HcnbIThIBaeT 3aTpyAHEHUs B NPUMEHEHUM 3HAHWUW, MIPU
MPAKTHYECKUX NENUCTBUS, IIyTaeTCs B
IOCIIEAOBATENBHOCTH  JelcTBUNA.  OTKIOHEHHE  OT
HOPMaTHUBOB HMEET CPEJIHEE 3HAUCHHUE.

OTMeTKa
«2Q»

He ycBonn m He mokaszan npaxtuueckue aeucteus. He
3HACT U HE IIOHUMAET 3HAYUTEIBHYIO WU OCHOBHYIO
4acTh  INPOrpaMMHOrO  Marepuajga B Ipezenax
MOCTABJICHHBIX ~ BONPOCOB  WJIM  HMeeT  cj1abo
cOopMHUpPOBaHHBIC M HEIMOJHbIE 3HAHUS M HE YyMEEeT
IIPUMEHSATH UX K PEHICHUIO KOHKPETHBIX BOIIPOCOB.




