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HOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamMMa o XMMHUH Ha YPOBHE CpEIHEro o0Imero oopazoBaHus pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obOpazoBanuu B Poccuiickoit ®eneparumy,
TpeOOBaHUH K pe3yabTaTaM OCBOCHUS (peepaibHOI 00pa30BaTEIbHON MPOTrPaMMBI CPETHETO OOIIEro
obpazoanuss(POIl COO), npeacraBineHHBIX B DenepalibHOM TOCYIapCTBEHHOM 00pa3oBaTEIIBHOM
crangapre COO, c¢ yuérom Konuenmmm mnpenogaBaHus ydeOHOTO TpeaMera «XUMHUS» B
oOpa3oBaTenbHBIX  OopraHmzanmsx  Poccuiickoii ~ Dexepanuu,  pealu3ylOMMX  OCHOBHBIC
oOpa3oBaTelbHBIE TPOTPaMMBbl, M OCHOBHBIX MOJIOKEHUH «CTpaTreruu pa3BUTHS BOCIUTAHUS B
Poccuiickoit @enepanuu Ha nepuon a0 2025 rona» (Pacnopspkenue IlpaBurenscta PO ot 29.05.
2015 Ne 996 - p.).

XuMusi Ha YpOBHE YIIIyONEHHOTO HW3y4YeHHsI 3aHMMAeT BaXXHOE MECTO B CHUCTEME eCTECTBEHHO-
HayyHOro obOpa3zoBanus yuyammxcsi 10—11 knaccos. M3ydyeHue mpenmera, peannsyeMoe B YCIOBHSX
T depeHInpOBaHHOTO, MPO(UIBLHOIO 00yUeHHUs, MPU3BAHO 00ECNeYnTh OOIIe00pa30BaTEIbHYIO U
OOMIEKYJIBTYPHYIO TIOJITOTOBKY BBIITYCKHUKOB MIKOJBI, HEOOXOAUMYIO /ISl aJanTaluil UX K OBICTPO
MEHSIOIHUMCST YCIIOBHSIM JKU3HU B COIIMYME, a TAKXKe ISl MPOJOJDKEHHS 00YYeHHUsI B OpraHU3aIHsIx
po(hecCHOHATFHOTO 00pa30BaHUs, B KOTOPHIX XUMHUS SIBIISIETCS OJTHOM U3 IPUOPUTETHBIX TUCIIUILIIHH.
[Tporpamma mist yriryOsI€HHOTO U3yUEHUS XUMUU:

®  YCTaHABIMBAET MHBAPHAHTHOE MPEIMETHOE COJEpKaHHE, 00sS3aTEIbHOE I N3YUCHHS
B paMKax OTHENBHBIX Mpoduieid, mpeaycMaTpuBaeT pacnpeielieHne U CTPYKTYpUPOBaHUE
€ro IO KJIACCaM, OCHOBHBIM COJIepKaTeIIbHBIM JIMHHSIM/pa3ziesiaM Kypca;

e  1aéT MpUMEpPHOE pacrpesielieHne y9eOHOTO BPEMEHH, PEKOMEHIYEMOTO ISl U3ydCHHS
OTJICNIBHBIX TEM;

e  @pe/yaraeT MNPUMEPHYIO IOCJIEAO0BATEILHOCTh H3Y4EHHUs Y4eOHOro Marepuana c
y4€TOM JIOTHUKH OCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBSI3€ii;

e  1aéT METOAMYECKYI0 HHTEepIpeTaluio ILejaeil M 3aad M3ydeHHUs IpeaMeTa Ha
yIIIyOJN€HHOM ypOBHE C Y4ETOM COBPEMEHHBIX NPUOPUTETOB B CUCTEME CPEIHEro OOILIEro
o0Opa3oBaHus, COJEPKATEIbHON XapaKTEepUCTUKH IUIAHUPYEMbIX pPE3ylIbTaTOB OCBOEHUS
OCHOBHOHM 00pa30BaTeIbHOM MIpOrpaMMbl CpeaHero oouiero oOpa3oBaHMs (JIMYHOCTHBIX,
MeTaNpeMEeTHbIX, NPEAMETHBIX), a Takke ¢ YY4ETOM OCHOBHBIX BHJAOB Yy4eOHO-
[I03HABATEIbHBIX IEHCTBUI 00yJaroIerocs 0 OCBOCHUIO COJIEpKaHUs IIPeAMETa.

CocraBnstomumu npeamera « XUMHS» Ha YPOBHE YIIIYOJEHHOTO M3Y4eHUs SBISIOTCS yrilyOnEHHbIE
Kypchl — «Opranuueckas Xumus» 1 «O01mmas u Heopranuueckast Xumusi». Ilpu onpenesneHun noaxoa0B
K 0TOOpY U CTPYKTYpHOW OpraHu3ally COAEp KaHUs 3THX KypCOB B IIpOrpaMMe IO XUMHHU 332 OCHOBY
npunATel nosoxxkenuss @I'OC COO o paznuuusax 6a30BOro M yriyOJaEHHOTO YpPOBHEH M3ydeHUs
npeaMera.

IIpu usydyeHum y4yeOHOTo npeaMera «XHUMHUS» Ha YIIyOJEHHOM YpPOBHE TakXkKe, Kak Ha YpOBHE
OCHOBHOTO M cpeaHero oOmiero oOpa3oBaHusi (Ha 0a30BOM YpPOBHE), 3ajaueil IEepBOCTEHNEHHOM
3HaYMMOCTH fBIseTCS (OPMUPOBAHHME OCHOB HAyKd XHMMHUH Kak o00JacTh COBPEMEHHOTO
€CTECTBO3HAHHUS, IMPAKTHUYECKOW MAEATEJIbHOCTH 4YelOBeKa M OJHOTO M3 KOMIIOHEHTOB MHPOBOM
KynbTypbl. Pemienue 3Toil 3amauM Ha YriayON€HHOM YpOBHE H3y4YEeHHUs NpeAMeTa IMpearoJiaraet
peanu3auio Takux Lelel, Kak:
e  (opMupoBaHME MPEICTABICHUNA: O MAaTepHAILHOM €MHCTBE MUPA, 3aKOHOMEPHOCTAX U
MI03HABAEMOCTH SIBJICHUH HPUPOJIBI, O MECT€ XUMHUHU B CUCTEME €CTECTBEHHBIX HayK U e&
BeJyllel posid B 00eCrieueHUH YCTOMUMBOrO pa3BUTHs YEJOBEUECTBA: B PEIICHUU MPoOiieM
9KOJIOTUYECKOHM, HSHEpreTMyeckoil M MuIleBOHl 0e30MacHOCTH, B Pa3BUTHH MEAULUHBI,



CO3JaHUH HOBBIX MaTEPUaJIOB, HOBbIX HCTOUHUKOB SHEPTUH, B 00€CIIEUEHNN paliiOHAIBHOTO
MPUPOJIOTIONIE30BAHNSA, B (POPMUPOBAHMM MHPOBO33PEHHsS U OOILICH KyJIbTYphl YelOBeKa, a
TaKXe IKOJIOTUIECKH 0OOCHOBAaHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO M IIPUPOTHON CPEAE;
®  OCBOCHME CHCTEMbI 3HAHUM, JIEKAIIUX B OCHOBE XHUMHYECKOW COCTaBJISIOLICH
€CTeCTBEHHO-HAYYHOW KapTUHBI MHpa: (yHIAMEHTAJIBHBIX MOHATHH, 3aKOHOB W TEOPHM
XUMHH, COBPEMEHHBIX IPEJCTABIEHUN O CTPOCHHUU BEIIECTBA HA pA3HbIX YPOBHIX —
aTOMHOM, HOHHO-MOJIEKYJIIDHOM,  HAJMOJEKYJISPHOM, O TEPMOAMHAMMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKaHUs] XUMHUYECKHX pEakluil, O XUMHUYECKOM
paBHOBECHH, pPACTBOpaxX M JUCHEPCHBIX CHCTEMax, 00 OOmMX HAayYHBIX NpPUHIUIAX
XMMHUYECKOTO ITPOU3BO/ICTBA;
e  (QopmupoBaHue y O0Oy4yaroUIMXCS OCO3HAHHOI'O TIOHMMaHUS BOCTPEOOBAaHHOCTHU
CUCTEMHBIX XMMHUYECKHUX 3HaHUHU JJ1s1 OOBSCHEHUS KIIFOUEBBIX UJEH U MpoOIeM COBpeMEHHOI
XUMHH, JUIsI OOBSICHEHHUS. U MPOTHO3MPOBAHMS SIBICHUM, UMEIOIIUX €CTECTBEHHO-HAYyYHYIO
MpPUPOAY; TPAMOTHOTO pEUIEHUS MpoOJieM, CBA3aHHBIX C XUMHEH, NPOTHO3WPOBAHMUS,
aHaJI3a U OIEHKU C MO3WULMUH SKOJIOTMUYECKON O€30MacHOCTH MOCIEACTBUNA OBITOBOM U
MIPOU3BOJICTBEHHON JIEATEIILHOCTH YEJOBEKa, CBSI3aHHOM C XMMHYECKUM IPOU3BOJICTBOM,
HCIO0JIb30BAHMEM U MepepabOTKOM BELIECTB;
e  yrioyOjleHHe TMpeACTaBI€HUN O HAayYHbIX METOAAaX IO3HAHUS, HEOOXOAMMBIX IS
MpUOOpETEeHUsT YMEHH OpUEHTHPOBATHCS B MHPE BELIECTB U OOBSICHEHHS XUMHUYECKHX
SBJICHUHM, UMEIOUIUX MECTO B IMPHUPOJE, B MPAKTHUECKON NEATEIbHOCTH U TOBCETHEBHOM
KU3HU.

B mnane peanuzanuu mepBOOYEpENHBIX BOCIMTATENBHBIX M Pa3BUBAIOUIMX (YHKIHMM 1LI€T0CTHOM

CUCTEMBI CpEeJHEro o0mero oO0pa3oBaHMsI NpPU HU3YYEHHHM NpeaMmeTa «XUMHs» Ha YriyOiaéHHOM

YpOBHE 0CO0YIO aKTyaJIbHOCTh MPUOOPETAIOT TaKKe LI U 3a/1a4H, KaK:
e  BOCINUTaHUE YOESKIEHHOCTH B I[I03HABAEMOCTU SBJIICHUN NPUPOJBI, YBAKEHHUS K
MpoLIeCCy TBOPYECTBA B OOJIACTH TEOPETUUYECKUX U NMPUKIAJHBIX HCCIECJOBAHUM B XUMHH,
(dhopMHUpOBaHHE MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HayKu;
®  pa3BUTHE MOTHUBAIMU K OOYYEHHMIO U IO3HAHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIMTAaHUIO HA OCHOBE YCBOCHHSI 00I[€UETIOBEUECKUX [IEHHOCTE;
e  pa3BUTHE I[I03HABATEIbHBIX  HMHTEPECOB, HHTEIUIEKTYalbHbIX U  TBOPYECKUX
crocobHocTeil oOyuarouiuxcs, (QOPMUPOBAHHME Y HHUX CO3HATEIBHOIO OTHOILIEHUS K
caMoO0Opa3oBaHUIO U  HENPEPHIBHOMY  OOpa3oBaHUI0 KaK  YCJIOBHIO  YCHEIIHOU
npodeccuoHabHOM U OOILIECTBEHHON JIeATEIBHOCTH, OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY
3I0POBBIO U TOTPEOHOCTH B 3JI0POBOM 00pa3e KU3HH;

OO1ee 9ucIO 4acoB, MPEAYCMOTPEHHBIX JJIS U3y4YEHHUS XUMHUM Ha YIIyOJIEHHOM YPOBHE CPEIHETrO

obmero oOpa3oBanus, coctaBisier 204 vacos: B 10 kmacce — 102 gaca (3 yaca B Henenmwo), B 11

knacce — 102 ygaca (3 gaca B He/IeTIO).

3angaHupoBaHO MpakTUdeckux paboT B 10 kiacce- 6 u 3- KOHTpoJdbHBIE paboTel. B 11 kmacce 8-

MPAKTUYECKUX pabOT U 4 KOHTPOJIbHBIE PAOOTHI.



COJEPKAHUE OBYYEHUA
10 KJIACC

OPITAHUYECKAS XUMMUSA

TeopeTnyeckne 0CHOBBI OPraHUYeCKOi XUMHUH.
[IpenMer u 3Haue€HUWE OPraHUYECKOM XHMHH, IPEACTABICHHE O MHOrooOpa3uu OpraHMYEeCKHUX
COCIMHEHU .

DNEKTPOHHOE CTPOEHHME aTOMa YIJIEpOJa: OCHOBHOE M BO30YXJIEHHOE cCOCTOsIHUSA. BaneHTHbIE
BO3MOXXHOCTH aTOMa yrjepoja. XHUMHUYecKas CBS3b B OPraHUYeCKHMX COCAUHEHMSIX. Turbl
rudpuan3ali aTOMHBIX opOuTanel yriepoaa. MexaHu3smMbl 00pa3oBaHMsI KOBAJIEHTHOM CBSI3U
(oOMeHHBIH M JOHOPHO-AKLENTOPHBIN). THUMBI MEepeKpbIBaHWS AaTOMHBIX OpOUTanei, G- U T-CBS3HU.
OpunapHasi, JBoiHast M TpoiHas cBs3b. CrnocoObl pa3pbiBa CBsi3ed B MOJIEKYJIaX OpPraHUYECKHX
BemiecTB. [loHATHE O CBOOOTHOM pagukale, HyKJIeopuie u MeKTpoduiIe.

Teopusa cTpoeHus opranumdeckux coenuHeHuil A.M. ByrnepoBa M COBpEeMEHHBIE NPEICTABICHUS O
CTPYKTYpe MOJIEKYN. 3HA4eHHE TEOPUH CTPOCHUS OPraHUYECKUX COEAMHEHHH. MoJeKylspHble U
CTpyKkTypHBIe (hopmynbl. CTpyKTypHbIE (OPMYIbl pa3IUYHBIX BUJOB: pa3BEPHYTas, COKpallEHHas,
ckenetHas. M3omepus. Buabl uzomepun: cTpykTypHasi, IpOCTPaHCTBEHHAs. DJIEKTPOHHbIE AP (HEKTHI B
MOJIEKYJIaX OPraHUYeCKUX COSAMHEHUH (MHAYKTUBHBIN U Me30MepHBIi 2PPeKThI).
[IpencraBnenne o kinaccudukanuu opraHndeckux BemiecTB. [loHsATHE O (QYHKIMOHAIBHOMN TpyIIIE.
I'omonorus. ['omosornyeckue psanpl. Cucremathyeckass HOMEHKJIATypa OpPraHMYECKUX COECIMHEHUUN
(IUPAC) 1 TpuBHabHbIE HA3BaHUS OTACIBHBIX MPEICTABUTEIICH.

OcobGeHHOCTH M KJIacCH(MKaLUs OpraHudeckux peakuui. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
pEaKIMK B OPraHU4eCKON XUMHUH.

OKCcIepUMEHTANIbHbIE METO/Ibl M3YUEHUs BELIECTB M UX MPEBPAIICHUIN: 03HAaKOMIIEHHE ¢ 0oOpas3laMu
OpPraHMYECKUX BEIIECTB M MaTepualaMd Ha MX OCHOBE, OIBITHl IO IPEBPALICHUIO OPraHUYECKUX
BEUIECTB IpU HarpeBaHuM (IUIaBIEHHE, OOYIJIMBaHME M TOpPEHME), KOHCTPYHMpPOBaHHE Mojenei
MOJIEKYJI OPraHUYECKUX BEIIECTB.

YrieBoaopoabl.

Aunkasbl. 'oMosiorndeckuii psii ajakaHoB, oOmas Gopmyiia, HOMEHKIAaTypa U U30Mepusi. DIIEKTPOHHOE
¥ POCTPAHCTBEHHOE CTPOCHUE MOJIEKYJT aJKaHOB, SP°-ruOpu/M3alis aTOMHBIX OpOuTaleii yriepona,
6-CBsI3b. PU3NUECKUE CBOMCTBA aJIKaHOB.

XUMHUECKHE CBOICTBA ajKaHOB: pPEAKUMU 3aMEIlEHHs, HW30MEepHU3alluy, JeTUAPUPOBAHHUSA,
LIUKIM3alMY, THPOJN3a, KpeKuHra, ropenus. IIpeacraBieHne o MexaHu3Me peakLuil pajuKaibHOIO
3aMelIeHus.

Haxosxnenue B npuposae. CriocoObl NOMy4eHUs] U IPUMEHEHUE aTKaHOB.

[Muknoankansl. OOmas Gopmyia, HOMEHKIATypa U u3oMepus. OcOOEHHOCTH CTPOEHUS U XUMHUYECKUX
CBOMCTB MalbIX (UMKIOMPOMAH, UUKIOOyTaH) U OOBIYHBIX (LIMKIOTIEHTaH, IUKIOTEKCaH)
UKI0ankaHoB. CrocoObl MOTy4eHHUs U IPUMEHEHHE [TUKIOAIKAHOB.

AnkeHbl. ['oMoslormueckuil psiJi ankeHoB, oOmas ¢Gopmyna, HOMEHKJIAaTypa. OJEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJT AllKEHOB, SP>-THOPHIM3aIs aTOMHBIX OpOUTasIeil yriepoa, o-
u m-cBsi3u. CTpyKTypHas U reoMeTpuueckas (Iiuc-TpaHc-) usoMepus. Puszndeckue cBOMCTBA aJIKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKLUU MPUCOEAVHEHHUS, 3aMEIEHUS B O-TI0JOKEHUE IIPU JIBOMHOM CBS3H,



noaumepusauuu U okucienus. [Ipasuno MapkoBHukoBa. KauecTBeHHbIE peakMy HA IBOWHYIO CBS3b.
CrniocoObl mosTyyeHHs U NPUMEHEHUE alTKEHOB.

Ankanuensl. Krnaccudukanusi ankaaueHOB (CONMPSDKEHHBIC, HW30JMPOBAHHBIC, KYMYIUPOBAHHbIE).
Oco0OeHHOCTH AJIEKTPOHHOTO CTPOSHUS M XUMHUYECKUX CBOWCTB COMPSOKEHHBIX aueHoB, 1,2- u 1,4-
npucoenuHenue. llomumepusanust conpskEHHbIX AUeHOB. CrnocoObpl MOJyYeHHs] W INPUMEHEHHE
aJIKa/InEHOB.

Ankunbl. ['OMoOTHUYeCKUi s ATKUHOB, 0011ast popmyiia, HOMEHKIIATYpa U H30MEpHs. DICKTPOHHOE
U TIPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYN AIKHHOB, SP-THOpHUIM3AIMS aTOMHBIX OpOHTaNel yriepoaa.
@u3nyecKue CBOKMCTBA AIKMHOB. XMMHUYECKHE CBOMCTBA: PEAKIUU NPUCOCAVHEHMS, JTUMEPU3ALNUNA U
TpUMepHU3alun, okucieHus. KucinoTHele cBOWCTBA alKHMHOB, MMEIOIINX KOHIIEBYIO TPOWHYIO CBS3b.
KauecTtBeHHbIE peakiy Ha TPOHHYIO cBsI3b. CrIOCOOBI MOJTyYEHUS! U IPUMEHEHUE AJIKUHOB.
Apomaruyeckue yriaeBoAoponbl (apeHbl). ['omomornueckuit psii  apeHoB, obmas Qopmyna,
HOMEHKJIaTypa U HM30Mepus. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJbl OeH30Ia.
@du3nyeckue CBONCTBA AapeHOB. XHUMHUYECKHE CBOWCTBAa O€H307a U €ro TOMOJIOTOB: peaKIHu
3aMelleHusT B OEH30JbHOM KOJBIE M YIJIEBOJOPOAHOM pajuKaje, peakluu PHUCOEINHEHUS,
OKHCJIEHHE TroMoJioroB Oen3zouna. [IpencraBienune 00 OpHEHTHpPYIOUIEM ACWCTBUM 3aMECTHUTENECH B
OEH30JIbHOM KOJIblIE Ha IPUMEpE AKWJIbHBIX PaUKaloB, KapOOKCUIbHON, TMAPOKCHIIBHOM, aMUHO- U
HUTPOTPYIIBI, aTOMOB rajoreHoB. OcCoOEHHOCTH XMMUYECKHX CBOMCTB ctuposia. [lonumepusanus
ctuposia. CriocoObl MOTydyeHUs! U MPUMEHEHUE apOMATUYECKUX YIIIEBOI0POIOB.

[Ipupoausiit ra3. IlomytHsle HedTsHbIe ra3zpl. HedTs u e€ mpoucxoxnenue. KameHHbIH yroib u
MPOAYKTHI ero mepepabotku. CrocoObl mepepaboTku HedTH: MEeperoHka, KPEeKHHT (TePMUYCCKUH,
KaTaJIMTUYECKHUi), pUGOpMHUHT, mHUpoanu3. [IpomaykTel mnepepabOTKM HEPTH, HX NPUMEHEHHE B
MIPOMBIIIJIEHHOCTHU U B OBITY.

['eHeTnveckas CBSI3b MEXKIY pa3IMYHBIMU KJIacCaMU yrieBOJOPOIOB.

DIEKTPOHHOE CTPOEHUE TAIOT€HIPOU3BOJHBIX YIVIEBOJOPOJIOB. Peakuuu 3aMenieHus rajoreHa Ha
TUAPOKCOTPYIIY, HUTPOTPYIIY, LUUAHOTPYINY, aMUHOIrpynny. JIeiicTBHE Ha rajloreHnpoU3BOJIHbIE
BOJIHOT'O M CIIMPTOBOIO pacTBopa wwiénoun. BzanmoaeiicTBre quragoreHajIkaHoB ¢ MarHueM U IUHKOM.
[londaTne ©0  MeETaUIOOPraHWYECKUX  COEIUMHEHUsAX. Vcrmonp30BaHWE — rajoreHIpPOU3BOIHBIX
YTJIE€BOJAOPOJIOB B OBITY, TEXHUKE U MPU CHHTE3€ OPraHMYeCKUX BEIIECTB.

DKcrepuMEeHTAIbHBIE METO/IbI M3YYEHHS BEIIECTB U UX MPEBPAILlEHUI: N3yuyeHHe PU3NIECKIX CBONCTB
YTIEBOAOPOJOB (PacTBOPUMOCTh), KAueCTBEHHBIX pEaKLMi YrieBOJOPOJOB pPa3IMYHBIX KIACCOB
(oOecrBeurBanre OpPOMHOM WIIM WMOJHOM BOJBI, pacTBOpa IMEpPMaHraHaTa Kajius, B3aWMOJICHCTBUE
alleTHJIeHa ¢ aMMHUAYHbIM pacTBopoM okcuzaa cepedpa(l)), kauecTBeHHOE OOHapyXKeHHE yriepoia U
BOJIOPOJIa B OPraHUYECKUX BEILIECTBAX, NOJIyUEHHUE 3TUJICHA U U3YyYEHHUE €r0 CBOMCTB, 03HAKOMJICHUE C
kosutekuusiMu «Hedte» u «Yromp», ¢ oOpasliaMu miiacTMacc, KaydyyKOB U PE3WHBI, MOJEIMPOBAHUE
MOJIEKYJI YTII€BOJOPOJOB U rajOr€HIIPOU3BOJHBIX YIJIEBOAOPOIOB.

Kucaopoaconep:xamme opranniecKne COeANHEHHUs.

IIpenensbuble onHOaTOMHBIE CHUpThl. CTpoeHHMe MOJEKyn (Ha IpHUMEpPE METaHOJa M ITaHOJa).
I'omonoruueckuil psn, obmas ¢opmyna, U30Mepus, HOMEHKJIATypa U Kiaccupukanus. Pusndeckue
CBOMCTBAa NPEIENBbHBIX OJHOATOMHBIX CIUPTOB. BOAOpOIHBIE CBSA3M MEXIY MOJIEKYJIaMU CIIHPTOB.
XVUMHYECKHE CBOMCTBA: pEAaKUMU 3aMEUICHUs, JErHApaTallid, OKHUCIIECHHUS, B3aUMOACHUCTBHE C
OpPraHMYECKUMHU U HEOPTaHWYECKUMU KuciaoTaMu. KadecTBeHHas peakius Ha OJHOATOMHBIE CIIMPTHI.
JlelicTBUE 3TaHOJIA WM METaHOJIA Ha OpraHu3M dyenoBeka. CrocoObl MOJIydeHHS M TPUMEHEHHE
OJIHOATOMHBIX CIIUPTOB.



[TpocTtsie 3¢upbl, HOMEHKIaTypa 1 u3omMepusi. OcOOEHHOCTH (PU3MYECKUX U XMMUYECKUX CBONCTB.
MHOroaToMHbI€ CIHUPTHI — 3THJICHTIUKOIb U TiuuepuH. Dusnyeckne M XUMHUYECKHE CBOWCTBA:
peaknuMM 3aMelIeHHs, B3aWMOJICHCTBUE C OPraHMYEeCKUMH ¥ HEOPTaHMYECKUMH KHUCIOTaMH,
KaueCTBEHHasl peakuusi Ha MHOroaToMHble cnupThl. [IpencraBieHne O MeXaHU3ME peakuui
HyKJIeo(pHIIbHOTO 3amenieHus. JleificTBre Ha opranu3M denoBeka. CriocoObl MOJTydeHusl U IPUMCHECHUE
MHOTOATOMHBIX CITUPTOB.

@enos.  CTpoeHHE MOJIEKYJIbl, B3aWUMHOE BIHMSHHE THAPOKCOTPYIIBI W OEH30JBHOTO  sIpa.
dwusnueckue cBorcTBa (eHona. OCOOEHHOCTH XMMHYECKHX CBOMCTB (peHosa. KauecTBeHHbIE peakiiu
Ha ¢enon. TokcmunHocte  (denosa. CrocoObl  TONydeHHWS] ¥ NpUMEHeHHe  (eHoa.
®denondpopmanbaeruiHas cMoJa.

KapOoHumnbHbIe cOeTMHEHUS — albJIETH/Ibl U KETOHBI. DJIEKTPOHHOE CTPOEHUE KapOOHMIBHOM IpyIIIbI.
['omonoruueckue psasl anpAeTUAOB M KETOHOB, oOmias Qopmyna, M30MEpUs U HOMEHKIATypa.
@U3NYECKUE CBOWMCTBA QIbJECTHUJIOB M KETOHOB. XMMHYECKHE CBOMCTBA ajbJETUJ0B U KETOHOB:
peakuuu npucoennHeHus. OKUCIEHUE aabAeru0B, KaYeCTBEHHbIE peakluu Ha anbaeruabl. CrocoOsl
MOJTy9YCHHUST U TIPUMEHEHUE aJIbJICTHIOB U KETOHOB.

OAHOOCHOBHBIE TpeeabHbIe KapOOHOBBIE KUCIOTHI. OCOOEHHOCTH CTPOEHMSI MOJIEKYST KapOOHOBBIX
kucinor. HM3omepus u HomeHkiarypa. dusmueckue CBOMCTBAa OJHOOCHOBHBIX IMPEIENIbHBIX
KapOOHOBBIX KHCIOT. BomopoaHbie CBS3U MEXIy MOJIEKYIaMH KapOOHOBBIX KHCIOT. XHUMHYECKHE
CBOMCTBA: KHCIIOTHBIE CBOMCTBA, peakius 3TepuduKaluy, peakiuu C y4aCTHEM YIeBOJ0POIHOIO
paaukana. OCOOEHHOCTH CBOMCTB MypaBbHUHOM KHUCIOTHL [loHSATHE O TPOU3BOAHBIX KapOOHOBBIX
KHCIIOT — CJOXHBIX 3¢upax. MHorooOpa3ue KapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOWCTB
HENpeNeNbHbIX U apoMaTH4YecKMX  KapOOHOBBIX  KHUCIOT, TUKapOOHOBBIX  KHCIIOT,
TUAPOKCUKApOOHOBBIX KucHOT. [IpencraBurenu BhICHIMX KapOOHOBBIX KHCIIOT: CTE€apHUHOBAs,
NaJbMUTHHOBAS, OJICUHOBAS, IUHONEBAs, TUHONIEH08as KUCIOThL. CrocoObl MOTydyeHus U MpUMEHEHHE
KapOOHOBBIX KHCIIOT.

Crnosxueie 3¢upsl. ['omonoruueckuii psg, oOmas Gpopmyna, nzoMmepus 1 HoMeHkiIaTypa. dusnueckue
Y XUMHUYECKUE CBOMCTBA: TUAPOJIN3 B KHCIIOH U IIETIOUHOM cpere.

Kuper. Ctpoenue, GpU3NIECKUEe U XMMHUYECKHE CBOMCTBA JKUPOB: THAPOJN3 B KUCIOW M IIEIOYHON
cpene. OcCOOEHHOCTH CBOMCTB KUPOB, COJAEPKAIIMX OCTATKHU HEMPEAEIbHBIX JKUPHBIX KUCIOT. JKUpHI B
IpHUpOJIE.

MBpBLT4 KaK COJIM BBICHIMX KAPOOHOBBIX KUCIIOT, UX MOKOIIEE JICHCTBHUE.

OObmas xapaktepucTuka yrieBoioB. Kmaccudukanus yrieBonoB (MOHO-, M- M MOJIMCAXapHIIbI).
Momnocaxapuabl: TIOK03a, (ppykTo3a, ranakro3a, pubosa, aesokcupubdosa. dusndeckue cBOICTBa U
HaxoxjaeHue B mpupone. DorocuHTe3. XUMHUECKHE CBOMCTBA TUIIOKO3BI: PEAKIHUU C Y4acTUEM
CHUPTOBBIX M aJbJACTUAHON TPYII, CIIUPTOBOE U MOJIOUHOKHUCIOE OpokeHue. [IpumeHeHne ritoKo3sl,
e€ 3HaueHUE B JKMU3HEAEATEIBHOCTH opraHu3ma. Jlucaxapuipl: caxapo3a, MaibTO3a M JIAKTO3a.
BoccranasnuBaromiye u HeBOocCTaHABIMBAIONIHE Aucaxapuasl. ['uaponu3 aucaxapuaos. HaxoxaeHue
B mpupoie U mpumeHeHue. Ilomucaxapuapl: Kpaxmaji, TIJIMKOTeH U 1emnono3a. CrtpoeHue
MaKpOMOJIEKYN Kpaxmalia, TTTUKOTeHa M HEeJUTI0I03bl. Du3nueckue cBOWCTBa KpaxMaia U IeJUTF0I036I.
XUMUYECKHE CBOMCTBA KpaxMalia: TUAPOJIN3, KAUeCTBEHHAs PEaKIus C H0I0M. XUMHUYECKHE CBOWCTBA
LEJITIOJIO3Bl: TUAPOJIN3, TOdydyeHHe 3(upoB nemnono3bl. [loHATHE 00 HMCKYCCTBEHHBIX BOJIOKHAX
(BUCKO3a, alleTaTHBIN MIENK).

DKCIIepUMEHTAIBHBIE METObl W3YYECHHS BEIIECTB U WX MPEBPAIICHUN: PACTBOPUMOCTH Pa3TMUHBIX
CIMPTOB B BOJIE, B3aMMOJCHUCTBUE 3TAHOJIA C HATPUEM, OKUCIIEHHE STUIIOBOTO CIUPTa B albIETHI Ha



packaj€HHOM MEIHON IPOBOJIOKE, OKUCIEHHME STHJIOBOTO CHUpPTA JUXPOMATOM Kajus (BO3MOXKHO
HCII0JIb30BAHNE BUAECOMATEPUAJIOB), KAuE€CTBEHHBIE pPEAKIUM Ha alpJeruipl (C TUIPOKCHIOM
muammuHcepeopa(l) u ruapokcumom wmemu(ll)), peaxnus rmnepuna ¢ ruapokcuaom meau(ll),
XMUMHMYECKHUE CBOMCTBA pacTBOpa YKCYCHOM KHUCIIOTBI, B3aUMOJEWCTBHE pacTBOpa TIJIIOKO3bI C
ruapokcuaom meau(ll), B3aumoaeiicTBue kpaxmana ¢ MOJ0M, PELIEHUE IKCIEPUMEHTANIBHBIX 33/1a4 110
temaMm «CnupTsl U Gpenobl», «KapOoHoBbIe KUCIOTHI. ClOXKHBIE 3QUPBI».

A3oTcoaepkamme oprannyecKkne coeiMHeHusl.

AMHMHBI — OpraHMYecKHe MpPOM3BOJHBIE aMMuaka. Kiaccupukamuss aMuHOB: anupaTHYECKHE U
apoMaTW4ecKue; IMEepBUYHBIC, BTOpPUYHbIE W TpeTHyHble. CTpoeHHe Moiekyn, obmas Qopmyina,
M30Mepusi, HOMEHKJIaTypa U (U3HUYECKHE CBONCTBA. XMMUUYECKOE CBOMCTBA aIM(PATHUYECKUX aMHHOB:
OCHOBHBIE€ CBOWCTBA, AJIKUJIMPOBAHUE, B3aUMOJICHCTBUE MEPBUYHBIX AMUHOB C a30THUCTON KHCIIOTOM.
Conu ankuIaMMOHUSL.

AHWINH — NpeACTaBUTENh aMHHOB apoMmaTHueckoro psja. CTpoeHue aHWIMHA. B3auMHoOe BiMsHUE
IPyNIl aTOMOB B MOJIeKyse aHWiIMHA. OCOOEHHOCTH XMMMUYECKHUX CBOMCTB aHWiInMHA. KauecTBeHHBIE
peakuuu Ha aHWiIMH. CrocoObl MoJlyueHuss U NpuMeHeHue anudarnyeckux aMuHOB. [lomyueHue
aHWJIMHA U3 HUTPOOEH307Ia.

AmunHoxkucnotel. HoMenknatypa u uzomepus. OTnenbHble MPEACTaBUTEIN 0-aMUHOKHUCIIOT: TJIMIUH,
anaHuH. PU3nYecKue CBOMCTBAa AMUHOKUCIIOT. XMMHUYECKHUE CBOMCTBA aMUHOKHCIIOT KaK aM(OTEpHBIX
OpraHMYeCKUX COEIMHEHHUH, peakuus MOJUKOHAEHCAIMH, O00pa3oBaHME NENTHAHON  CBS3U.
buonorudeckoe 3HaueHre aMuHOKUCIOT. CUHTE3 U THAPOJIN3 MENTH/IOB.

benku xak mnpuponHeie mnoiumepsl. IlepBuuHas, BTOpUYHAasT W TpPEeTUYHAs CTPYKTypa OEIKOB.
XUMHYEeCKHE CBOMCTBA OENKOB: THIPOJIN3, A€HATypalusl, KaYeCTBEHHbIE peaklUy Ha OeKu.
DKcIepUMEHTANIbHBIE METO/Ibl M3YUEHHUS BEIIECTB U UX IMPEBpALICHHIi: pacTBOpEeHHE OENKOB B BOJIE,
JeHaTypalus OeIKOB MpU HarpeBaHWU, LIBETHbIE pEeaKklUU Ha OENKU, pelIeHHe 3KCIIePUMEHTAIbHbIX
3a/1a4 MO TeMaM «A30TcoJepKalllie OpraHu4YecKue coeluHeHus» n «Pacrno3sHaBaHMe OpraHUYeCKHUX
COEIUHEHUNY.

BricokomosIeKyJISIpHBbIE COCAUHEHUS .

OCHOBHBIE TIOHSTUS XMMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMEpP, MOJIUMEP, CTPYKTYPHOE
3BE€HO, CTENEHb IOJIUMEPU3alUU, CpeaHsAs MOJeKylspHas Macca. OCHOBHBIE METOJBl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COCAMHEHUHN — MOJMMEPU3aLUsl U TOJTUKOHICHC AL

[Tonumepnsle Marepuansl. [lmactmacesl  (MOMUATUIICH, TOJUIPONIIEH, MOJUBUHUIXJIOPUI,
MOJIUCTUPOJ, TMOJIUMETUIMETAKPUIAT, MOJMKApOOHAThI, MOJMATUICHTepedTanar). YTUIU3auus u
nepepaboTKa MIacTuka.

DnacToMephl: HaTypallbHBI KaydyK, CHHTETHUYECKHE Kaydyyku (OyTaJMeHOBBIH, XJIOPOMPEHOBBIM,
M30IPEHOBBIN) U CHIIMKOHBL. Pe3uHa.

Bonokna: HaTypanbHBIE (XJIOMOK, IIEPCTh, IIENK), UCKYCCTBEHHBIE (BHCKO3a, AllETaTHOE BOJIOKHO),
CHUHTETHYECKHUE (KaIIPOH U JIaBCaH).

[Tonmumepsl  cnenuanbHOrO  HazHaueHWs (Te(aoH, KeBlap, OSJIEKTPONPOBOASIINE IOJUMEPHI,
OuopasiaraeMbie MOJIUMEPHI).

DKcIepUMEeHTaIbHbIE METO/Ibl M3YUEHHUS BELECTB M UX MPEBPAIICHUN: 03HAKOMJICHHE ¢ 00pa3lamMu
IIPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, Kay4yKOB, PEIIEHUE 3KCIIEPUMEHTAIIBHBIX 3a7a4
1o TeMe «Pacrno3HaBaHue macTMacc ¥ BOJIOKOH».

Pacuérneie 3anaun.



HaxosxneHne MoJIeKyIsipHO# (POpMYITbI OPraHUYECKOTO COCMHEHUS M0 MAaCCOBBIM JIOJISIM 3JIEMEHTOB,
BXO/ISIIIIUX B €r0 COCTAB, HAXOXKJCHUE MOJIEKYIIIPHOM (POPMYIIBI OPraHMUECKOTO COSTMHEHUS 110 Macce
(06BEMY) IPOIYKTOB CrOpaHusi, 0 KOJIMYECTBY BellecTBa (Macce, 00bEMY) POAYKTOB PEAKIIMU U/HITH
MCXOJIHBIX BEIECTB, YCTAHOBJICHUE CTPYKTYPHOU (POPMYIIBI OPraHUYECKOTO BEIIECTBA HA OCHOBE €r0
XMUMHMUYECKUX CBOMCTB WJIM CHOCOOOB IOJYYEHUs, ONPENIEICHHUE J0JIM BBIXOJA MPOAYKTAa PEaKLHUU OT
TEOPETUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanusi MeXnpeIMETHBIX CBsi3€dl IpU  M3y4yeHUM opranmdyecko xumuum B 10 Kmacce
OCYILIECTBJISIETCS] UEPE3 UCIO0JIb30BAHNE KaK OOIMX €CTECTBEHHO-HAYYHBIX MOHSATUM, TaK U MOHATHH,
MPUHSATHIX B OTAEIBHBIX MPEIMETAX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01ue ecTeCTBEHHO-HAY4YHbIE TIOHSTHUS: SIBJIEHUE, HAYYHbIN (akT, TMIIOTe3a, TEOpHUs, 3aKOH, aHallu3,
CUHTE3, Kiaccu(uKanus, Ha0ltoIeHue, U3MEPEHNE, SKCIIEPUMEHT, MOJEIb, MOJIEIINPOBAHHUE.

®usuka: Marepus, aToOM, OJEKTPOH, IPOTOH, HEHUTPOH, MOJIEKYyJa, JHEPreTUYECKHH YpPOBEHb,
BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHUE BEILIECTBA, (M3UYECKUE BEIUYMHBI, €IUHUIIBI
U3MEepeHus, CKOPOCThb, IHEPIHsl, Macca.

buomorusi:  knmeTka, opraHuW3M, OSKocHcTema, Ouocdepa, MeTabOIM3M, HACIEICTBEHHOCTD,
aBTOTPO(HBINA U reTepoTPOPHBINA TUII MUTAHUS, OpoKkeHUe, POTOCUHTE3, AbIXaHHUe, OEIKHU, YTIeBOMIbI,
KUPbI, HYKJIEUHOBBIE KUCJIOTHI, (DEPMEHTBI.

I'eorpadusi: monesHble UCKOMaeMble, TOTUIHUBO.

TexHosorus: MuIEeBbIE MPOIYKTHI, OCHOBBI PAllMOHAIILHOTO MUTAHUS, MOIOIINE CPECTBA, MaTepUaIIbl
U3 UCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH.

11 KJIACC

OBIIAS U HEOPTAHUYECKASA XUMUSI
Teopernyeckue 0CHOBbI XUMHH.
Atom. CocTaB aTOMHBIX sJIep. XUMHUUYECKHHA dyieMeHT. M3oTonbl. CTpoeHne 3JEeKTPOHHBIX 000JI0UeK
aTOMOB, KBaHTOBBIE 4YHCJIA. OJHEPreTHUYECKHE YPOBHU M TMOIYPOBHU. ATOMHBIE OpOUTAIH.
Knaccupukanuss XUMUYECKUX 3JEMEHTOB (S-, P-, d-, f-amementsr). Pacmpenenenue 3aeKTPOHOB IO
ATOMHBIM OpOHUTAISAM. OJEKTPOHHBIE KOH(UTYpAIlMd aTOMOB JJEMEHTOB IEPBOrO—4eTBEPTOTO
MEPUOJ0B B OCHOBHOM M BO30YXIEHHOM COCTOSIHHM, OJJICKTPOHHBIE KOH(MUTYpalud HOHOB.
DJIEKTPOOTPUIIATEITLHOCTb.
[Tepuonnueckuii 3axkoH u [lepuoauyeckas cuctema xumudeckux ieMeHToB [[.M. Menaeneea. CBsizb
MepUoInYecKkoro 3akoHa U Ilepuoguyeckol CHCTEMBI XMMHUYECKHX DJIEMEHTOB C COBPEMEHHOM
TEOpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XMMHUYECKHX DJJIEMEHTOB U
00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIECTB M0 TPyIIaM U epuoaM. 3HadeHHe MePUOTUIECKOrO
3akoHa J[.11. MeHneneena.
Xumuueckasi CBsi3b. BUIbI XUMHYECKOW CBS3U: KOBAJICHTHAs, MOHHAs, MeTalInyeckas. MexaHu3Mbl
o0pa3oBaHUsl KOBAJCHTHON CBS3M: OOMEHHBIM M JOHOPHO-AKIENTOPHBIA. DHEPTus W AJUHA CBS3H.
[TonsipHOCTH, HANIPABJIEHHOCTh M HACHIIIAEMOCTh KOBaJIEHTHOU cBA3U. KpatHble cBsizu. Bogopoanas
CBsA3b. MeXMOJIeKYysIpHbIE B3aUMOJCHCTBUS.
BaneHTHOCTP M BaJi€eHTHBIE BO3MOXHOCTH aTOMOB. CBS3b 3JIEKTPOHHOM CTPYKTYPBI MOJIEKYJI C UX
T€OMETPUUECKUM CTPOSHUEM (Ha MIPUMEPE COSAMHEHUN IIEMEHTOB BTOPOTO MEPHOIA).



IIpencraBnenue 0 KOMIUIEKCHBIX COEIUHEHUSX. Cocras KOMILIEKCHOTO HOHA:
KOMIUIEKCOOOpa3oBaresb, JIMTAHIbl.  3HAUY€HUWE  KOMIUIEKCHBIX  coenuHeHud. [lomstue o
KOOPJMHALMOHHON XHUMUHU.

BemectBa MOJIEKYISIPHOTO W HEMOJIEKYISPHOIO CTpOEHHMS. THIBl KPUCTAIUIMUECKUX PEIIETOK
(CTpYKTYp) U CBOMCTBA BEIIECTB.

[Tonatue o gucnepcHsIx cucreMax. Mctunnable pacTBopsl. IIpeacraBieHue 0 KOJIIOUIHBIX PACTBOPAX.
CriocoObl BBIpaXEHHS KOHIICHTPALMU PAaCTBOPOB: MaccoBasi JIOJIsl BEIIECTBA B PacTBOpPE, MOJISIpHAsS
KOHLeHTpauus. HacbllieHHbIEe 1 HEHACBILLIEHHbIE PACTBOPbI, pACTBOPUMOCTh. Kpucramioruaparsl.
Krnaccudukanuss ¥ HOMEHKIATypa HEOPTraHUYECKUX BEIIeCTB. TpUBHATBHBIC HA3BAHUS OTICIBHBIX
MIpe/ICTaBUTENEe HEOPraHMUYECKUX BEIIECTB.

Knaccudpukanuss XMMHUYECKHUX peakuili B HEOPraHMYeCKOW U OpraHudyeckod XHWMHH. 3aKOH
COXpaHEHHUsI MAacChl BEIIECTB; 3aKOH COXPAHEHHS U TPEBPAIIEHUS DJHEPrUU TPU XUMHUYECKUX
peakuusx. TernmoBsie YQPEKTh XUMUUECKUX peakiil. TepMOXUMUYECKUE ypaBHEHHUS.

CKopoCcTh XMMHUYECKOM peakiuu, €€ 3aBUCHUMOCTb OT pa3IM4yHbIX (pakTopoB. ['oMoreHHnle u
rereporeHHsle peakuu. Karanus u katanuzaTopsl.

OOpatumbie W HEOOpaTUMBIE peakuh. XHUMHYEeCKoe paBHOBecue. KOHCTaHTa XHMHUYECKOTO
paBHOBecHs. DaKTOPHI, BIUSIONIKE HA MOJIOXKEHNE XMMUYECKOT0 PaBHOBECHS: TEMIIEpaTypa, AaBlieHHE
Y KOHIICHTPALlUX BEIIECTB, y4acTBYIOIMHKX B peakuud. [Ipunnumn Jle HlaTense.

OnexTponuTnueckas aucconuanus. CuibHble U caadble anekTposnThl. Ctenens aucconuanuu. Cpena
BOJIHBIX PAacTBOPOB: KUCJIOTHAs, HEUTpasibHas, 1enoyHas. Bogopoauerii mokazarens (PH) pactBopa.
IM'uaponus coneii. Peakiuu noHHOTO 0OMEHa.

OKHCIIUTENBEHO-BOCCTAHOBUTENbHBIE peakiuu. CTeneHb okuciaeHus. OKUCINUTENb U BOCCTAHOBUTEII.
[Iponieccel OKHMCIIEHHsS W BOCCTAHOBJICHHA. BakHelllne OKHCIWTENIM W BOCCTAaHOBUTENH. Mertox
AIIEKTPOHHOTO GasiaHca. DIEeKTPOJIU3 PAaCTBOPOB U PACIIIIAaBOB BEIIECTB.

OKCIEpPUMEHTAIbHBIE METOJBl M3Y4YEHMS BEIIECTB W MX MPEBPALICHUU: pa3JIOKEHUE MEepPOKCUAA
BOJIOpPOJa B IMPUCYTCTBUM KAaTAJIM3aTOPa, MOJEIHM KPUCTAUIMUECKUX PELIETOK, MPOBEICHUE PEAKIUI
MOHHOTO OOMEHa, ONpeJesieHne Cpelbl PAacTBOPOB C MOMOIIBIO MHIUKATOPOB, M3YyYCHHE BIUSHUS
pa3auyYHbIX (PAKTOPOB HA CKOPOCTh XUMUYECKON PEaKIMU U MOJIOKEHNE XUMUYECKOTO PAaBHOBECHS.
Heopranuueckasi xummusi.

[Tonoxxenne HemeraiioB B [lepuoanueckoil cucreme xumuueckux snemeHToB /.M. MenneneeBa u
OCOOEHHOCTH CTPOCHMSI UX aTOMOB. DHU3nYecKre CBOWCTBAa HEMETAIIOB. AJUIOTPONUS. HEMETAIJIOB (Ha
puMepe KUCIopoia, cepsl, ocdopa u yriaepoma).

Bonopon. ITonydenue, ¢pusndeckre 1 XUMUYECKHE CBOMCTBA: PEAKIMH C METaJUIaMUd U HEMETaJUIaMU,
BOCCTaHOBUTEIbHbIE CBOMCTBA. | ipuabl. TOMIMBHbBIE SIIEMEHTHI.

lanorensl. Haxoxxnenue B mpupoje, crnocoObl MoiydeHus, (GU3MYECKue U XUMHUYECKHUE CBOMCTBA.
lNanorenoBoopoabl. BakHeliue KuCIOpoacOaepKallie coeAnHeHus ranoreHoB. JlabopartopHbie u
MIPOMBIIIITIEHHBIE CLIOCOOBI MOJTY4YEeHUS TaloreHoB. [IpruMeHeHne rajJoreHoB U X COSAMHEHUH.
Kucnopona, o30H. JIJabopaTopHbie U TPOMBIIIIIEHHBIE CIIOCOOBI TIOMy4YeHHsI Kuciopoaa. dusudeckre u
XUMUYECKUE CBOMCTBA M PUMEHEHHUE KUCIOPO1a U 030HA. OKCHUJIBI M IEPOKCH/IBI.

Cepa. HaxoxxneHue B mpupoje, CHOcoObl MONy4deHHs, (U3NYECKHEe W XHMUYECKHE CBOWCTBA.
CepoBonopona, cynbduasl. Oxcua cepoi(1V), oxcun cepri(VI). Cepructas u cepHas KUCIOTHl U HX
cos. OCOOEeHHOCTH CBOUCTB CepHOM KUCIOTHL. [IpuMeHeHne ceprl U €€ coeqMHEHUH.



A30T1. Haxoxnenue B mpupoe, crocoObl MorydeHust, pu3nuecKkue 1 XUMHUUECKUE CBOWCTBA. AMMUAK,
HUTpUbl. OKcuapl azoTa. A30TUCTast U a30THAsi KUCIOTHI U X coiau. OCOOEHHOCTH CBOMCTB a30THOM
KucnoThl. [IpuMeHeHne a30Ta U ero COeIMHEHUH. A30THBIC YI0OpEHUS.

dochop. Haxoxnmenue B mpupoje, CIOCOOBI TOMyYCHHS, (QU3HUSCKUE M XUMHUYCCKUE CBOMHCTBA.
dochuner u pochun. Oxcunsl pochopa, hochopHas kucnora u e€ coym. [Ipumenenue pochopa u ero
coenuHeHuil. @ochopHbie y1oOpeHus.

VYraepon, HaxoxkIeHHE B Mpupoje. AJUIOTpomHble Moaudukanuu. Dusndeckrne M XUMHUYECKHE
CBOWCTBA MPOCTHIX BEIECTB, 00pa3oBaHHbIX yrieponoM. Okcun yriepona(ll), oxcun yrnepona(lV),
yroyipHasi KHACIOTa W €€ CcoNMu. AKTHBHPOBAaHHBIA yroib, ancopouus. Dymiepensl, TpadeH,
yriaepoaHble HaHOTpYOKku. [IpuMeHeHHe mNpoCThIX BelEeCTB, OOpPa30BaHHBIX YIJIEPOJIOM, M €ro
COCIMHEHU .

Kpemuuii. Haxoxxnenue B mpupoje, crnocoObl MoyydyeHus, (U3NYecKue M XHMHUYECKHUE CBOMCTBA.
Oxcupn kpemuus(l1V), kpemHueBas KUcIOTa, cUIMKaThl. [IpuMeHeHHe KpEeMHHS U €r0o COEAUHEHMH.
CrekJ10, €ro nosryuyeHue, BUAbI CTEKIIA.

[Tonoxenne meramioB B [lepuoanueckoit cucteMe XMMHUECKUX 3J1eMEeHTOB. OCOOEHHOCTH CTPOEHHUS
AIIEKTPOHHBIX 000JI0ueKk aToMOB MeTaiioB. OOmue (usnueckue coiictBa MeTaioB. [Ipumenenue
METaJJIOB B ObITY U TexHHUKe. CIIaBbl METaJIOB.

DNEeKTPOXUMHUYECKUN psii  HampsbkeHud MetauioB. OOmme crmocoObl TOJYYEeHHUS] METaJlJIOB:
TUAPOMETAUTYPIHs, MUPOMETAILTYprusi, 3JeKTpoMeTamnyprus. I[loHsTHe O KOppO3UH METaIOB.
CriocoObl 3a1UThl OT KOPPO3HUH.

Obmas xapakrepuctuka MetamioB |A-rpynmnel [lepuonuueckoil cucTeMbl XUMUYECKHX 3J€MEHTOB.
Harpwuii n kanuii: monydyeHue, Gu3NIecKue 1 XUMUIECKUE CBOMCTBA, MPUMEHEHNE MTPOCTHIX BEIIECTB U
HUX COETUHEHUN.

O6mras xapakrepuctuka metamioB |IA-rpymmer [leproanueckold CHCTEMbl XUMHYECKHX AJIEMEHTOB.
Marnuii 1 KanpIui: ModydeHHe, (U3UYECKHEe W XHMHUYECKHE CBOWCTBA, MPUMEHEHHE IPOCTHIX
BEIECTB U UX coequHEeHH. KECTKOCTh BOJbI U CIOCOOBI €€ yCTpaHEeHHS.

ANIOMUHMIL: TTOTydeHue, pusndeckue U XMMHYECKHe CBOICTBa, MPUMEHEHHUE MPOCTOr0 BEUIECTBA U
ero coeauHeHUd. AM@oTepHbIE CBONCTBA OKCHAA M THAPOKCHAA ATIOMHHHUS, THIPOKCOKOMILIEKCHI
ATIOMUHHUSL.

OOmas xapakTepucTuka MetauioB noOouHeix mnoarpynn (b-rpymm) Ilepuoanueckoit cuctembl
XUMHYECKUX DJIEMEHTOB.

dusznyeckne U XUMHUYECKHE CBOWCTBA XpoMa M ero coemuHenuit. Okcuapl u rugpokcuasl xpoma(ll),
xpoma(lll) u xpoma(VI). Xpomarel u auxpomaTsl, UX OKHUCIUTENIbHBIE CcBoiicTBa. [lomydyenue u
MIPUMEHEHHE XpoMa.

Ousnyeckue M XUMHUYECKHE CBOMCTBA MapraHila ¥ €ro coeauHeHuil. Baxkheillme coenuHeHHs
mapranna(ll), wmapranna(lV), wmapranna(VI) wu wmapranma(VIl). Ilepmanranar kamus, ero
OKUCIUTEIbHBIE CBOWCTBA.

dusnyeckue U XUMHUYECKHUE CBOMCTBA XKejle3a M ero coenanHeHui. OKCuabl, TUAPOKCUABI U COJIU
xeneza(ll) u xenesa(lll). Tlonyduenue u mpuMeHeHHE KeJe3a U €ro CIIJIaBOB.

Du3nyecKue U XMMHUYECKHE CBOMCTBA MEAU U €€ coennHeHul. 1lonyyenrne u npuMeHeHne Menu u eé
COCIMHECHUN.

[Munk: mosydeHue, (U3MYECKHMEe M XUMHUYECKHe CBOHCTBA. AMQOTepHble CBOMCTBa OKCHAA U
TUAPOKCUAA INHKA, THIPOKCOKOMIUIEKCHI IUHKA. [[ppuMeHeHne IMHKa U €ro COeIMHEHU.



OKCIIepUMEHTAILHBIE METOJBI W3YyYeHHUS BEIIeCTB M WX MPEBpAllCHUN: H3ydeHHe oOpas3ioB
HEMETAJJIOB, TOpPeHHE cepbl, (ocdopa, Keine3a, MarHus B KHCIOPOJAC, H3YyYCHHE KOJUICKIIUH
«MeTamasl u CILJIaBbI», B3aHMOI[eI>'ICTBI/Ie IICJIOYHBIX MW HICJIIOYHO3EMCIIbHBIX METAJIJIOB C BOI{OI71
(BO3MOXHO HCIIOJIb30BAaHUE BHJACOMATEPUAIOB), B3aUMOJICHCTBHE IIMHKA M JKelie3a C PacTBOpaMH
KHCJIOT U HICJ'IO‘-IGfI, KaUCCTBCHHBIC PCAKIIMM HAa HCOPraHM4YCCKHUC aHHWOHBbI, KAaTHOH BOJOpOJa U
KaTHuOHbI MCETAJIJIOB, BSaHMOHCﬁCTBHG TUAPOKCUIAOB AJIOMHMHHA WM LOHWHKAa C pacTBOpaMH KHCJIOT U
1IeIoueH, pelIeHrne SKCIePUMEHTAIBHBIX 3a7ad 1o TemaMm «l amorens», «Cepa u €€ COeTUHEHU,
«A30T U ¢ochop W HX COCOUHEHUs», «MeTayuibl TIABHBIX MOATPYMI», «MeTabsl MoOOYHBIX
IOATPYILIDY.

XUMHSA U )KU3Hb.

Poss xumun B obOecriedeHUN YCTOﬁqHBOFO Pa3BUTHA YCJIOBCUCCTBA. ITonsarue o HAay4YHBIX ME€TOOAaX
IMO3HAHUA U MECTOAOJIOTMA HAYYHOTI'0 UCCIICAOBAaHMA. HaquBIC MPUHIUIIEI OpraHru3alvi XUMHUYCCKOI'O
npou3BoJcTBa. [IpomblllieHHbIE CHOCOOBI MOJYYEHHsS Ba)XXHEHIIMX BEIIeCTB (HA MpUMEpe
MIPOM3BOJICTBA aMMMaKa, CEpPHOM KHUCIOTHI, MeTaHousa). [IpombliuieHHbIe CMOCOObI MOJIy4eHUs
METAJUIOB M CIUIABOB. XHWMHYECKOE 3arpsi3HEHUE OKPYKAIOIIEH cpeiapl U ero mocieacTBus. Posb
XUMHH B 00€CTIEYEHNH dHEPreTHYEeCKON Oe30MMacHOCTH.

Xumusi ¥ 370pOBbe uenoBeka. JlekapcTBeHHBIEC cpencTBa. [IpaBuiia MCHOIB30BaHUS JIEKAPCTBEHHBIX
mpemnaparTos. Poinr xumuu B Pa3sBUTHUHN MCIUTTUHEI.

XuMmus NUIIM: OCHOBHBIC KOMIIOHCHTHI, ITHIIICBBIC HO6aBKI/I. Posp xumuu B oOecrieueHnu HI/IHI@BOfI
0€30TacHOCTH.

KocMmernueckue u napdromepusie cpeactsa. beitoas xumus. [IpaBuiia 6e30macHOTO UCTIOIB30BAHUS
npenapaToB OBITOBOM XUMUHU B TIOBCETHEBHON KU3HH.

XUMHS B CTPOUTEIIHCTBE: BAXKHEHIIINE CTPOUTEIIbHBIE MaTEPHAIIBI (IIEMEHT, OETOH).

XuUMHS B CENBCKOM X03siiicTBe. OpraHnyeckre 1 MUHEpaIbHbIC YA0OPEHUSI.

CoBpemeHHbIE KOHCTPYKIIMOHHBIE MaTepHalibl, KpackH, CTEKJo, Kepamuka. Marepuansl amus
ANeKTpOHUKU. HaHoTeXHOMOTHH.

Pacuérnble 3agaun.

Pacuérbl: mMacchl BemiecTBa Wi 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce HIIU
00BEMY OIHOTO M3 YyYacTBYIOIIMX B pEaKIuu BeUIeCTB, Macchl (00bEMa, KOJMYECTBA BEIECTBA)
MIPOJIYKTOB PEaKIIMU, €CIN OJJHO U3 BELIECTB UMEET IpUMeEcH, Macchl (00bEMa, KOJIMYECTBA BELIECTBA)
MPOJIyKTa PEeaKiy, €CIu OJHO M3 BEIIEeCTB JaHO B BHUJE PACTBOpA C OINpeAeIEHHOW MacCOBOM Joyei
pPacTBOPEHHOTO BEIIECTBA, MACCOBOM JIOJIM M MOJISIPHOM KOHIICHTPAIlMU BELIECTBA B PacTBOpE, TOJHU
BBIXOJIa MPOJIyKTa PEAKIMU OT TEOPETUUECKH BO3ZMOKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MexXnpeaMEeTHBIX CBSI3€H MpPU M3Y4eHHUU OO0IIel U HeopraHuueckod xumuu B 11 kmacce
OCYILIECTBIISICTCS Yepe3 MCIO0JIb30BAHNE KaK OOIIHUX €CTECTBEHHO-HAYYHBIX MOHSATUH, TaK U MOHSATHH,
MPUHATBHIX B OTAEJIBHBIX IPEIMETAaX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01ue ecTecTBeHHO-HAYYHbIE TIOHSTHS: SIBIIEHUE, HAYUHBIN (akT, TUIIOTE3a, TEOPHs, 3aKOH, aHAU3,
CUHTE3, Kiaccu(uKalus, MNEePUOAUYHOCTh, HAOMIOJAEHNUE, H3MEpPEHHEe, OJKCIEPUMEHT, MOJEb,
MO/JIETUPOBAHHUE.

®dusnka: Marepus, MUKPOMHUDP, MaKpOMHUpP, aTOM, D3JIEKTPOH, MNPOTOH, HEWUTPOH, HOH, H30TOIIbI,
PaMOaKTUBHOCTh, MOJIEKYJa, SHEPreTHYECKUil YypOBEHb, BEIIECTBO, TEJNO, OO0BEM, arperatHoe
COCTOSTHUE BEIECTBA, HJACATBbHBIN ra3, (U3MUECKUE BEIUYUHBI, €AUHUIBI HW3MEPEHUs, CKOPOCTH,
SHEpPrusi, Macca.



Buosorusi: kieTka, OopraHumsM, 3KOcCHCTeMa, Onocdepa, MeTabOIM3M, MAKpO- M MHUKPOAJIEMEHTHI,
O€JNKM, JKUPbI, YIJI€BOJbl, HYKICHHOBBIC KHUCIOTHI, (PEPMEHTHI, TOPMOHBI, KPYrOBOPOT BEIIECTB M
MOTOK SHEPTUH B IKOCHCTEMAX.

['eorpadusi: MUHEpAJIbI, TOPHBIC TIOPO/IBL, ITOJIC3HBIC UCKOMIAEMBIE, TOTLTUBO, PECYPCHI.

TexHonorns: XUMHYECCKasz MMPOMBIIIIJICHHOCTD, MCTAJLUTIyprus, CTPOUTCIIBHBIC MaTcepuraibl,
CEIIbCKOXO3SMCTBEHHOC  MPOM3BOJICTBO,  IUINEBasi  MPOMBIIUICHHOCTh,  (hapMalieBTHYeCcKast
IMPOMBIIIJICHHOCTb, MPOU3BOACTBO KOCMCTHUYCCKHX IIPCIapaToB, MPOU3BOJACTBO KOHCTPYKIMOHHBIX
MaTCpralIoB, SJICKTPOHHASA NPOMBIIIJICHHOCTb, HAHOTCXHOJIOT'UH.



IUDIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMBI 110 XUMHWHN HA
YIJIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIE Pe3yabTaThl OCBOCHUS IMpeAMeTa «XUMUS» OTPAXKAIT CHOPMHUPOBAHHOCTH OTIBITA
MMO3HABATEIPHOW M TMPAKTUYCCKOW JIEATCIILHOCTH OOYYAIOIIUXCS B MPOIECCEe peau3aluu
00pa30BaTEIILHON JIEATEIIPHOCTH, B TOM YHCJIC B YACTH:

1) rpa’aaHcKOro BOCIMTAHMS .

OCO3HAHUS 00YJAIOIIUMHUCS CBOMX KOHCTUTYIITHOHHBIX TIPaB U 00S3aHHOCTEH, YBXKEHUS K 3aKOHY U
MIPaBOMOPSIIIKY;

MPEACTABJICHUS O COLUATBHBIX HOPMaX U MPaBUjIaX MEXKIMYHOCTHBIX OTHOIICHUH B KOJUIEKTHBE;
TOTOBHOCTH K COBMECTHOM TBOPUYECKOM JCATEIHHOCTHU MPHU CO3JAaHUN YUEOHBIX TPOCKTOB, PEIICHUN
y4€OHBIX M MO3HABATEIbHBIX 33/1a4, BHIMIOJHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh M NMPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY M apryMEHTBl JAPYTUX MPHU
aHaJIN3€e Pa3IUYHBIX BUJOB YICOHOM NEATETHHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIMTAHMS:

IIEHHOCTHOTO OTHOIIEHHUS K UCTOPUIECKOMY U HAYYHOMY HACJIEIUIO OTEUECTBEHHOU XHUMUMU;
YBaXXEHUS K TIPOIIECCY TBOPUYECTBA B OOJACTH TEOPUH M MPAKTHYECKOTO TPHIIOKCHHUS XUMHH,
OCO3HAHUsI TOTO, YTO JaHHBIC HAYKH €CTh PE3YNbTAT JUIMTEIbHBIX HAONIOACHUH, KPOMOTIMBBIX
AKCIIEPUMEHTAJIBHBIX TIOUCKOB, IIOCTOSTHHOTO TPY/a YUEHBIX U MPAKTHKOB;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHHUS;

CIIOCOOHOCTH OIICHMBATh CUTYallUW, CBS3aHHBIE C XHMHUYECKUMHU SBICHUSIMHU, U TNPUHUMATDH
OCO3HAHHBIE pPelIeHUs, OPUEHTUPYACh Ha MOPaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;
TOTOBHOCTHU OLIEHUBATh CBOE MOBEJCHHE U MOCTYIKU CBOMX TOBApHIIEH ¢ MO3ULIUNA HPABCTBEHHBIX
Y TIPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIEICTBUN MOCTYIKOB;

4) popmMupoBaHus KyJbTYPbI 310POBbS:

MMOHUMAaHMS LIGHHOCTEH 310pOBOT0 U 0€30MacHOro o0pasa KM3HH, He0OOXOJUMOCTH OTBETCTBEHHOIO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOnrofieHns MpaBuil 0€30MacHOTO OOpaIleHUsl C BELIEeCTBAMHU B OBITY, IMOBCEAHEBHOW >KH3HU, B
TPYIOBOM NESTENBHOCTH;

5) Tpy10BOr0 BOCHIUTAHUA:

KOMMYHHKATHBHOM KOMIIETEHTHOCTH B Y4e€OHO-HCCIIEI0BATEIbCKOM JEeSITeNbHOCTH, OOIIECTBEHHO
MIOJIE3HOM, TBOPUYECKON U APYTHX BUJAX JACSITEIbHOCTH;

YCTaHOBKH Ha aKTHBHOE YYacTHE B PEIICHUU MPAKTUUYECKUX 3a/1a4 COLIMAIbHOM HAIIPAaBIEHHOCTH (B
pamMKax CBOEro KJacca, IIKOJIbI);

MHTEpeca K MPaKTHYEeCKOMY H3Yy4eHHUIO0 MpoecCHil pa3iudHOro poja, B TOM 4YHCIE HAa OCHOBE
MIPUMEHEHHUSI PEIMETHBIX 3HAaHUH 10 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM Tpyda U pe3yabTaTaM TPYIAOBOH AEATEIbHOCTH;

6) 3K0J10rM4YeCKOr0 BOCIIUTAHMS:

HKOJIOTHYECKH 11€7IECO00Pa3HOTO OTHOIIEHUS K MIPUPOIE KaK UCTOYHHUKY CYIIECTBOBAHUS KU3HA HA
3emire;

MOHUMAHMS TJI0O0ATBFHOTO XapakTepa dKOJOTHUECKUX MpoOIeM, BIUSHUS SKOHOMHYECKHX
MPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLMATBHOM CpeIbl;



OCO3HAHUS HEOOXOJMMOCTH HCIOJb30BAHUS JOCTWKEHUM XUMHMH JUIsl PELIEHUs BOIIPOCOB
PaLMOHAIBHOTO IIPUPOAOIIOIB30BAHNS;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOMH
IIPAKTHKU;

MIOHUMAaHUs crienu(UKU XUMHUU KaK HayKH, OCO3HaHUs €€ posik B (POPMUPOBAHUU PALUOHAIBHOTO
Hay4YHOT'O MBIIIICHHS, CO3JaHMM LEJIOCTHOIO IPEACTAaBIEHUS 00 OKpYKaloUleM MHPE Kak O
€IMHCTBE MPHUPOJIbI U YEJIOBEKA, B MO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEN U pellleHuu NpodaemM
COXpaHEHUs NIPUPOTHOTO PABHOBECHS;

yOexIEHHOCTH B 0CO00H 3HAUMMOCTH XHMHH JIJISI COBPEMEHHOHN ITMBUITH3AIHN

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XWMUYECKUE 3HAHUSA JUId pelleHHsl MmpolsieM B
peanbHBIX KU3HEHHBIX CUTYaLUAX;

MHTEpPECa K MO3HAHUIO, UCCIIEN0BATEIbCKON EATEIIbHOCTH;

METAINIPEAMETHBIE PE3YJIBTATHI

MertanpeaMeTHble pe3ynbTaThl OCBOCHHS MPOrpaMMbl MO XHMHUU Ha YPOBHE CpPEIHEro oOILero
00pazoBaHUs BKIIFOYAOT:

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIEC YUeOHbIe 1elCTBHS
1) 6a3oBble JJorMYeCcKHE AeHCTBUS:
CaMOCTOSITENHHO (DOPMYITHUPOBATH M aKTyaJIM3UPOBATH MPOOJIEMY, paCCMAaTPUBATh €€ BCECTOPOHHE;
OTIPENIETIATh IEIH JACSITCIIBHOCTH, 3a/laBasl MmapaMeTpbl U KPUTEPUH HUX JOCTHXKECHHUS, COOTHOCUTH
pe3ynbTaThl IEATEILHOCTH C TIOCTABJIICHHBIMU IEJISIMU;
WCIIOJIhb30BaTh MIPU OCBOCHUHW 3HAHWUN MPUEMBI JIOTHUECKOTO MBIIICHHS: BBIJCIATh XapaKTePHbBIC
MPU3HAKK TIOHATHUH W YCTAaHABIMBATh MX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIONINE TTOHSATHS
JUTst OOBSICHEHUSI OTACIIBHBIX ()aKTOB U SIBJICHHIA,
BBIOMPATh OCHOBAHMS M KPUTEPHUHU TS KJIACCU(UKAIIUU BEIIECTB U XUMUYCCKUX PEaKIIHi;
yCTaHaBJIUBATh MPUYNHHO-CJICICTBEHHBIC CBSI3U MEXKIY U3YYaCMbIMU SIBJICHUSMU,
CTPOHUTH JIOTHYECKHE PACCYKACHHS (MHIYKTHBHBIE, ICHYKTUBHBIC, 110 aHAJOTHH), BBHISBISATH
3aKOHOMEPHOCTH W TPOTHUBOPEYHS B PacCMaTPHBAEMBIX SIBJICHHSX, (OPMYIHPOBATH BBIBOJBI M
3aKITFOYCHUS;
2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBUS:
BIIJIETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHMS BEIIECTB U XUMUYECKUX PEAKIIHIA;
dbopMynupoBaTh IENU U 3a7a4d MCCIEI0BaHUs, UCIOJIL30BATh MMOCTABICHHBIE U CAMOCTOSITEIBHO
chopMynupOBaHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA MO3HAHMS M OCHOBBI Ui (POPMHUPOBAHUS
TUINOTE3bI IO POBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKJICHUH;
pHOOpeTaTh OMBIT YYEHHMYECKOW MCCIEeIOBATENbCKOW U MPOEKTHOW AESITeNBbHOCTH, IMPOSBIATH
CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSATEILHOMY MOMCKY METOJOB PEIICHHs PaKTUYECKUX 3ajad,
MPUMEHEHHIO Pa3IMYHBIX METOJIOB MIO3HAHUS.
3) pabora ¢ nngopmanmeii:
OpUEHTHPOBATHCS B PA3IUYHBIX HCTOYHHMKAX HUHPopManuu (HaydyHO-TIOMYIspHAs JUTepaTypa
XMUMHUYECKOTO COJEp)KaHUs, CIpaBOUYHBIE TOCOOMs, pecypchl HWHTepHeTa), aHaIM3UpOBaThH
nHOPMALIUIO Ppa3NUYHBIX BHAOB U (OpM TIpeICTaBICHHs, KPUTUYECKH OILICHUBAaTh €&
JIOCTOBEPHOCTh U HETPOTUBOPEUNBOCTH;



(dbopMyIUpOBaTh 3aPOCHl U MPUMEHSTH Pa3IUYHBIC METObI MPH MOUCKE U 0TOOpe MH(pOPMAIUH,
HE0OXO0TUMOM TSI BHITIOJTHEHUST YIeOHBIX 33724 OTPECIEHHOTO THIIA;

npuoOpeTaTh OMBIT  HKCIOJIb30BaHUS WHGPOPMAIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE yueOHbI€ TeliCTBHUS:

3a/laBaTh BONPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBbI B XOJI¢ AHWAlora W/WIA JTUCKYCCHUH,
BBICKa3bIBaTh  HJIeH, (OPMYIUPOBATh CBOM TPEAJIOKCHUS OTHOCHTEIHHO  BBIOJHEHUS
MPEI0KEHHOM 3a/1a4H;

BBICTYNIAaTh C TPE3CHTAlMeH pe3yJabTaTOB IO3HABATEIBHOW JICATCIBHOCTH, ITOJYYCHHBIX
CaMOCTOSITEIIBHO WM COBMECTHO CO CBEPCTHHKAMH IPH BHITIOJTHCHHH XHMHYECKOTO IKCIIEPUMEHTA,
MPAKTHYECKOW pabOTHI MO WCCIIEAOBAHUIO CBOWCTB M3YyYaeMbIX BEIIECTB, PeaTU3alluu yaeOHOTO
MpoeKkTa, W (HOPMYJIUPOBATh BBIBOABI MO pe3ysibTaTaM NPOBEACHHBIX HCCICIOBAHUNA ITyTEM
COTJIACOBAHUS MO3UIIMHA B X0J€ 00CYKJIECHUSI 1 0OMEHA MHEHHUSIMU.

PeryisiTuBHbIE YHHBEPCAJIbHbIE YUeOHbIE NelicTBUS:

CaMOCTOSITEIIHO TJIAHUPOBATH U OCYIIECTBIISTH CBOKO MO3HABATEIBHYIO JICATEIIBHOCTD, OMPEISIIss
e 1eny W 3aa4d, KOHTPOJUPOBATh U 10 MEpe HEOOXOAMMOCTH KOPPEKTHPOBATh e TaracMbIi
QITOPUTM JICHCTBUI TIPH BBITIOJIHEHUU YYEOHBIX M UCCIICIOBATEIILCKUX 33J1a4, BRIOMpPATh HanboJee
3¢ deKkTUBHBIA crnoco0 HMX peuieHus ¢ Y4€TOM TOJy4eHHMs] HOBBIX 3HAHUI O BeIlleCTBaX U
XUMHYCCKUAX PEAKIIHSIX;

INPEAMETHBIE PE3YJIbTATHI

[IpenMeTHBIE pPe3yIbTaThl OCBOSHUS MPOTPAMMEI 1O XMMHH Ha YriIyOJIEHHOM YpOBHE Ha ypOBHE
cpenHero oO1mero oOpa3oBaHHsS BKIIOYAIOT CrelUUYECKUe s y4eOHOTo mpeameTa «XUMUsH
Hay4JHbIC 3HAHUS, YMEHHS U CITIOCOOBI JCHCTBUI 10 OCBOCHHIO, MHTEPIPETALIUHA U MPE0Opa30BaHUIO
3HaHWH, BUJIBI IEATEILHOCTH IO MOJTYYCHHIO HOBOTO 3HAHUS U MPUMEHEHHUIO 3HAaHWN B Pa3IMUHBIX
Y4eOHBIX CHUTYyallMsIX, a TaKKe B PEAIbHBIX >KH3HEHHBIX CHUTYAIUsAX, CBA3AHHBIX C XuMueld. B
MporpaMMe Mo XUMHH MPEIMETHBIC Pe3yIbTaThl MPEACTABICHBI 110 TOJIaM U3YUCHHUSI.

10 KJIACC

IIpenmeTtHble pe3ynbTaThl 0OCBOEHMsS Kypca «Opranuueckasi XUMUs» OTPaXaroT:
C(OPMHUPOBAHHOCTh NPEACTABICHUN: O MECT€ M 3HAYCHUM OPraHMYEeCKOH XUMHM B CHCTEME
€CTECTBEHHbBIX HayK M €€ poJi B 00eCIEeUeHHH YCTOHYMBOIO Pa3BUTHS YEIOBEYECTBA B PELICHUU
po0JIeM 3KOJIOTUYECKOM, 3HEPreTHUecKod M MUILEBOM 0e30I1aCHOCTH, B PAa3BUTUU MEIULIMHBI,
CO3/IaHMM HOBBIX MAaTEpHUajioB, HOBBIX HCTOYHUKOB SHEPrMH, B OOECHEUEHMM PALMOHAIBHOTO
IIPUPOJIOIIOIIL30BaHUSA, B (POPMUPOBAHMHM MUPOBO33PEHHUS U OOIIEH KyJIbTyphl YeJOBEKa, a TaKkKe
9KOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/J0POBbIO U IIPUPOIHOM Cpene;

BJIaJICHHE CHCTEMOM XMMHUYECKUX 3HAHWMM, KOTOpas BKIIOYAET: OCHOBOIOJArarollue MOHITUS —
XUMHYECKHI 3JIEMEHT, aTOM, SIIPO M AJIEKTPOHHAs: 000JI0YKa aToma, S-, P-, d-aTOMHbIE OpOHTAIIH,
OCHOBHOE M BO30YXJIEHHOE COCTOSHUS aTroma, THOpHMIW3alMs aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIA, BAJIEHTHOCTD, JIEKTPOOTPULIATEILHOCTD, CTETIEHb OKUCIICHHSI, XUMUYECKasl CBSI3b, MOJIb,
MOJIIpHasi Macca, MOJIAPHBIN 0OBEM, YriIepoaHbIM cKeneT, (YHKIHOHalbHas TpyINIa, paaukal,
CTPYKTYpHBIE, H30MEpHs CTPYKTYpHas W NPOCTPAHCTBEHHas (reoMeTpuyeckas, OINTHYecKas),
U30MEpPBI, TOMOJIOTUYECKUN Psijl, TOMOJIOTH, YIJIEBOJOPOAbI, KHUCIOPOJI- W a30TCOIAECpIKaIIMe
OpraHMYECKHUE COEIUHEHMS, MOHOMEp, IOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISIPHBIE
COCIMHEHUS;  TEOPUM,  3aKOHBI,  3aKOHOMEPHOCTH,  CHMBOJHMYECKMH  SI3bIK  XHMMH,
MHPOBO33PEHUYECKUE 3HAHMS, JIe)KAllUe B OCHOBE IOHMMAHHUS NPUYMHHOCTH U CUCTEMHOCTHU



XMUMMUYECKUX SIBJICHU; MPEJCTAaBICHUS O MEXaHU3MAaX XUMHUUYECKUX PEaKLUi, TEPMOIUHAMUUECKUX
U KMHETUYECKUX 3aKOHOMEPHOCTAX MX IPOTEKAaHUs, O B3aMMHOM BJIMSIHUM aTOMOB U I'PYIII aTOMOB
B MoJieKyJax (MHIYKTUBHBIM u Me3oMepHbI 3(dekrsl, opueHtantel | u Il poma);
(aKTOJIOTHYECKUE CBEJCHUS O CBOMCTBAaX, COCTaBE, MOJYYCHHH M OE30MaCHOM HCIOJIB30BAHUU
BAKHEHIIMX OPraHUYECKHUX BEUIECTB B OBITY M IPAKTUYECKOH JESITENbHOCTH 4YEJIOBEKa, OOIIMX
Hay4YHBIX MPUHIUIIAX XUMUYECKOTO IIPOU3BOJICTBA);

c(OPMHUPOBAHHOCTh YMEHHIA: BBISBIATH XapaKTE€PHbIC IMPHU3HAKH IOHATUH, yCTAaHABIUBATH WX
B3aUMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOLIME IOHSATHS IPU OINUCAHUM COCTaBa, CTPOEHUS U
CBOMCTB OPraHUYECKUX COCTUHECHU;

c(OPMHUPOBAHHOCTH YMEHHIA:

HCII0JIb30BATh XUMUYECKYIO CUMBOJIMKY JUIsl COCTABJIEHUSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX (popMys
OpraHMYECKUX BEIECTB;

COCTaBJISAITh YPABHEHMSI XUMHYECKMX pEaKUUd M pacKpblBaTb HX CYHIIHOCTb: OKHCIUTEIbHO-
BOCCTaHOBUTEJBHBIX PEAKIMI MOCPEICTBOM COCTABIIEHHUS 3JIEKTPOHHOTO OajaHca 3TUX PEaKIMi,
peaxkiuii HOHHOTO OOMeHa MMyTEM COCTaBJICHUSI UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHMUIA;
M3rOTABJIMBATH MOJIEIN MOJIEKYJ OPraHMYEeCKHX BEUIECTB JUISl WIUTIOCTPAIMH MX XMMHUYECKOTO U
MIPOCTPAHCTBEHHOTO CTPOCHUSI;

chOpPMUPOBAHHOCTh YMEHHI: yCTaHaBIMBATh MPUHAAIEIKHOCTh H3YUYEHHBIX OPraHUYECKHX
BEIIECTB M0 UX COCTAaBY U CTPOCHUIO K OINpeAeIEHHOMY Kjaccy/Tpylie COeIWHEHUH, JaBaThb UM
Ha3BaHUs N0 cucreMatnueckoit HomeHnknatype (IUPAC) n mpuBoauTh TpUBUAIBHBIC HA3BAHUS IS
OTJIeNbHBIX MPEACTABUTENICH OPraHNYECKUX BEIIECTB;

C(OPMHPOBAHHOCTb YMEHHSI ONPEACIATh BUJ XUMHUUECKOH CBA3M B OPraHUYECKUX COCTUHEHUSAX
Cc(OPMHPOBAHHOCTb YMEHHUS MPUMEHSThH IOJ0XKEHUS TEOPUH CTPOCHUS OPraHMYECKHX BELIECTB A.
M. BytnepoBa st 00BsICHEHUS 3aBUCUMOCTH CBOMCTB BEIIECTB OT WX COCTaBa U CTPOCHHS;
C(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaThb COCTaB, CTPOEHHE, (PU3MUECKUE U XUMHUYECKHE
CBOMCTBA THUIINYHBIX MNPEACTABUTEICH PA3JIMYHBIX KJIACCOB OPraHMYECKMX BEUIECTB: AJIKAHOB,
LUKJIOAJIKAHOB, QJIKCHOB, QJIKAaJWEHOB, AJKMHOB, apOMAaTHYECKUX YIJIEBOJOPOIOB, CIUPTOB,
QJIBJIETU/I0OB, KETOHOB, KapOOHOBBIX KHCJOT, HPOCTBIX U  CJHOXHBIX 3(QHUPOB, >KUPOB,
HUTPOCOEANHEHUH 1 aMHUHOB, aMUHOKHUCIIOT, O€JIKOB, YIJI€BOJOB, MIUIFOCTPUPOBATh T€HETUYECKYIO
CBS3b MEXJy HHMH YPAaBHEHHUSMH COOTBETCTBYIOUIMX XMMHMUYECKHX PEAKLMHU C HMCIOJIb30BAaHUEM
CTPYKTYPHBIX (popmyit;

C(OPMHUPOBAHHOCTh YMEHMsI IMOJATBEP’KAATh HAa KOHKPETHBIX MPHUMEpAaxX XapakTep 3aBUCUMOCTH
PEaKIMOHHOM CIIOCOOHOCTU OPraHUYECKUX COETMHEHUN OT KPATHOCTH M THUIIa KOBAJICHTHOM CBSI3U
(0- ¥ m-cBs31), B3AUMHOT'O BIIMSIHHSI aTOMOB H I'PYIIIl aTOMOB B MOJICKYJIax;

Cc(OPMHUPOBAHHOCTb YMEHHSI XapaKTepU30BaTh UCTOYHUKU YIIIEBOJIOPOJHOTO ChIPbs, CIOCOOBI €ro
nepepaboTKU U MPAKTUYECKOE IPUMEHEHHE IPOTIyKTOB epepadoTKH;

Cc(OPMHUPOBAHHOCTh BJIAJCHUS CUCTEMOH 3HAaHMH O €CTECTBEHHO-HAYYHBIX METOJAX MO3HAHMS —
HaOJI0IEHUH, U3MEPEHUHU, MOAEIMPOBAHNH, SKCIICPUMEHTE U YMEHUS IPUMEHATb 3TH 3HAHUS;
C(OPMHUPOBAHHOCTh YMEHHs MPUMEHITh OCHOBHBIE OIEpAllMU MBICIUTENBHOW JEATEIbHOCTH —
aHaJIM3 ¥ CUHTE3, CpaBHEHUE, 00001IeHNEe, CHCTEMAaTU3aLUIO, BBISBICHNE IPUYUHHO -CIIEICTBEHHBIX
CBSI3€H — /711 U3yUEHUS CBOMCTB BEILIECTB M XUMUYECKHUX PEAKIUM;

C(OPMHUPOBAHHOCTh YMEHHM: BBIABIATH B3aUMOCBSI3b XMUMMUYECKMX 3HAHUM C MOHATHAMU U
MPEJCTAaBICHUAMHU JIPYTUX €CTECTBEHHO-HAYUHBIX MPEIMETOB s 60jee OCO3HAHHOTO TTOHUMAaHUs
CYLIHOCTH MaTEpUaJIbHOIO €AMHCTBA MHUPA, UCIOJIb30BaTh CHUCTEMHBIE 3HAHUS IO OPraHUYECKON
XUMUU 7151 0OBSCHEHUS U IIPOTHO3UPOBAHUS SIBJICHU, MMEIOINX €CTECTBEHHO-HAYUHYIO IIPHPO.Y;



c(OPMHUPOBAHHOCTh YMEHUM: MPOBOIUTH PACUYETHI MO XUMHUYECKHM (OpMyJIaM U YpaBHCHUSM
XUMHYECKUX PEaKIUi C UCIOIb30BaHUEM (DU3UYECKUX BEIUYHMH, XapaKTEPU3YIONMIUX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: PAcd€Thl IO HAXOXKACHUI0O XUMHUYECKOW (OPMYIBI BelmlecTBa 10
M3BECTHBIM MAacCOBBIM JOJSIM XUMHYECKUX JJIEMEHTOB, MPOJYKTaM CropaHus, IUIOTHOCTU
ra3000pa3HBIX BEIIECTB;

cOpPMHUPOBAHHOCTh yYMEHHUM: TIPOTHO3UPOBATH, AHAJIM3UPOBATH M OILECHUBATH C IO3UIUN
HKOJIOTUYECKON O€30MacHOCTH TOCIEACTBUS OBITOBOM W TPOM3BOJICTBEHHOH JEATEILHOCTH
YEJIOBEKa, CBSI3aHHOM € mepepabOTKON BEIIECTB, UCIIOIB30BaTh MOJTYYCHHBIC 3HAHUS JJIs1 IPUHATHS
TPAMOTHBIX pEHIEHUH MPOOJIEM B CUTYaIUAX, CBA3aHHBIX C XUMHEH;

cOPMHUPOBAHHOCTh YMEHHH: CaMOCTOSTEIBHO IUTAHUPOBATH H IPOBOJWTH XHUMHYCCKUN
AKCIIEPUMEHT C COOJIIO/IEHNEM MpaBMI 0€30MaCHOTO OOpaIleHUs C BEIIECTBAMH U JIA0OPATOPHBIM
o0opynoBaHueM, (QOpPMYIHpPOBaTh L€db WCCIEIOBAaHUS, MPEICTaBIATh B pPA3IMYHON (opme
pe3ynbTaThl SKCIIEPUMEHTA, AHAIIM3UPOBATH U OIIEHUBATH UX JOCTOBEPHOCTH;

c(OpPMUPOBAHHOCTh YMEHUI:

coOnroAaTh MpaBWJIa 3KOJOTMYECKH 1I€JIeCO00pa3HOro TMOBEAEHUS B OBITY W TPYAOBOH
NEeSITENbHOCTH B LENSAX COXPAaHEHHs] CBOETO 3/I0POBbs, OKpYXKAIoIIed MNPUPOAHON cpelsl U
JTOCTHOKCHHS €€ YCTOMYMBOTO Pa3BUTHS,

OCO3HABaTh OMACHOCTh TOKCHYECKOTO JCHCTBHA Ha JKHUBBICE OPraHU3MBI OMNpPEAeIEHHBIX
OPraHMYeCKUX BEIIECTB, MOHUMas cMbich noka3arens [TJIK;

aHAIM3UPOBATH 11ETIECO00PA3HOCTh MPUMEHEHHUS OPraHUYECKUX BEIIECTB B MIPOMBIILICHHOCTH U B
OBITY C TOYKH 3PEHHS COOTHOIIICHUS PUCK-TIOJIb3a;

c(OpMHUPOBAHHOCTh YMEHHI1: OCYILIECTBIIATH LIE€JICHANIPABICHHbII MONCK XUMUYECKON HH(pOpMaluu
B pa3IMYHBIX HCTOYHUKAX, KPUTUYECKH AaHAJIM3HPOBATh XHMHUYECKYI0 HMH(OpMAIHIO,
nepepadaThIBaTh €€ U UCIIOJIH30BATh B COOTBETCTBUU C TIOCTABJICHHOW ydeOHOM 3amadeii.

11 KJIACC

[IpenmeTHbIe pe3yabTaThl OCBOCHUS Kypca «OO011as u HeopraHudeckasi XuMus» OTPaXKaloT:
chOpMUPOBAHHOCTh MPEACTABICHUI: O MaTepUalbHOM E€IWHCTBE MHpPA, 3aKOHOMEPHOCTSIX U
[M03HABAEMOCTH SIBJICHUH HPUPOJBI, O MECTE U 3HAYEHUU XUMHH B CUCTEME €CTECTBEHHBIX HAayK U
e€ poau B oOecrneyeHHWH YCTOMYMBOIO pa3BUTHUS, B pEIIEHUH MPOOIEeM IKOJIOTUYECKOM,
SHEPreTHUECKON U MUIEeBON OE30MacCHOCTH, B Pa3BUTUU MEIUIMHbI, CO3/IaHUU HOBBIX MaT€pUAJIOB,
HOBBIX HCTOYHHKOB OJHEpPruM, B OOECNEUYEHUU PpAIHOHAIBHOTO MPHUPOJOINOIB30BaHUSA, B
(GbOopMHUpPOBAaHMM MHPOBO33PEHUST M OOIIEH KyJIbTypbl 4YellOBEKa, a TakkKe JKOJOTHYEeCKU
000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 370POBBIO U MPUPOTHON CPEIE;

BJIAJICHUE CUCTEMON XMMMUYECKHX 3HAHHMM, KOTOpPas BKJIKOYAET: OCHOBOIOJArarllUe MOHATUS —
XAMHUYECKHH 3JIEMEHT, aToM, SIIPO aToMma, M30TOIbI, 3JICKTpOHHas 00ojoYka aroma, S-, p-, d-
aTOMHBIE OpOMTAIM, OCHOBHOE M BO30YXIEHHOE COCTOSHHUS aToMa, THOpHAM3AIMs aTOMHBIX
opOuTanel, HMOH, MOJIEKYNla, BaJEHTHOCTb, JJIEKTPOOTPHUIATENFHOCTh, CTENEHb OKHCICHUS,
XUMUYECKasl CBs3b, KPUCTAJUIMUECKas PEIIETKA, XMMHUYECKash pPEeaklus, pacTBOp, 3JIEKTPOJIUTHI,
HEIJIEKTPOJIUTBI, DJIEKTPOJIMTHYECKAass JUCCOLMALNS, CTENeHb JUCCOLMAIMU, BOJOPOIHBIN
MoKasaresb, OKUCIUTENb, BOCCTAHOBHUTENb, TEIJIOBOM 3(PQPEKT XUMHUYECKOW peakIuh, CKOPOCTh
XUMUYECKOM pEaKIuu, XHMHUYECKOE€ paBHOBECHE; TEOPUM M 3aKOHBL, 3aKOHOMEpPHOCTH,
CUMBOJIMYECKUN S3bIK XUMHHM, MHUPOBO33PEHUYECKHE 3HAHUA, JIeKallMe B OCHOBE MOHHUMAaHUs
MPUYMHHOCTH U CHUCTEMHOCTH XMUMHYECKHUX SIBICHHI; COBPEMEHHbIE MPEACTABICHUS O CTPOCHUU
BEIlIECTBA HA ATOMHOM, MOHHO-MOJIEKYJISIPHOM M HAJMOJIEKYJISIPHOM YPOBHSX; MPEICTaBICHUS O
MEXaHU3MaxX XUMHYECKUX PEaKUUil, TEPMOJNHAMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTSIX HX



MPOTEKAHUS, O XMMHUYECKOM PaBHOBECHUH, PACTBOPAX M JIUCIEPCHBIX CHUCTEMaX; (PaKTOJIOTHYECKUE
CBEJCHHUS O CBOWMCTBaX, COCTaBe, MOJyYCHHH U O€30MaCHOM WCIOJIb30BAHUM BaKHEUIITUX
HEOPraHMYECKUX BEIICCTB B OBITY M MPAKTUYECKOW AEATEIHLHOCTH YENOBEeKa, OOMUX HAyIHBIX
MPUHIIMAIIAX XUMHYECKOTO ITPOU3BO/ICTBA;

c(OPMHUPOBAHHOCTh YMEHHI: BBISBJIATH XapaKTepPHBbIC MPHU3HAKU TOHATHH, YCTAHABIMBATH WX
B3aMMOCBSI3b, UCIIOJIH30BATh COOTBETCTBYIOIINE MOHSITHS TIPU OMIMCAHUN HEOPTaHUYECKUX BEIIECTB
U UX IPEBPALLECHUN;

c(OPMHUPOBAHHOCTh YMEHUS WCIIOIH30BaTh XUMUYCCKYI) CHUMBOJIMKY JUISI COCTaBIIeHUS (opmy
BEIIECTB M YPAaBHEHUH XUMHUYECKUX peakuui, cucremarndyeckyro HomeHkinarypy (IUPAC) u
TPUBHAIIbHBIC HA3BaHUS OT/ACIBHBIX BEIICCTB;

chOpMUPOBAHHOCTh YMEHUSI OINPEACNATh BAJICHTHOCTh U CTENEHb OKHUCICHHS XUMHUYECKHX
JJIEMEHTOB B COCAMHEHUSX, BUJ XUMHYECKOW CBsI3M (KOBaJCHTHas, WMOHHAs, MeETa/IMYecKas,
BOJIOPOJIHAS ), TUIT KPUCTAITMYECKON pelEéTKY KOHKPETHOTO BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT BUJA XUMUYECKOU
CBSI3M W THUIA KPUCTAJUIMYECKOW pemeéTkd, OOMEHHBIM M JIOHOPHO-AKIENTOPHBIM MEXaHU3MBbI
00pa3zoBaHMs KOBAJCHTHOU CBSI3H,

c(hOpMUPOBAHHOCTh YMEHHI: KIacCH(UIIMPOBATH: HEOPTraHWYECKHUE BEIIECTBA IO HUX COCTaRBY,
XUMUYECKHE PEAKIMH TI0 pPa3IuYHbIM TPH3HAKAM; CaMOCTOSITEJIFHO BHIOMpPATh OCHOBAHUS H
KpUTEPUH TSI KIacCU(UKAINKI U3y4aeMbIX BEIIECCTB U XUMHUECKUX PEaKIIHA;

chopMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICHT mepuoaudeckoro 3akoHa [[. . Menneneea u
JIEMOHCTPHUPOBATH €T0 CHCTEMATHU3UPYIONIYIO, OOBSICHUTEIBHYIO W MIPOTHOCTUYECKYIO (DYHKIIHH;
cOpMUPOBAHHOCTh YMEHHUH: XapaKTepU30BaTh JIIEKTPOHHOE CTPOEHHE AaTroOMOB M HOHOB
XUMHUUYECKUX DBJIEMEHTOB MepBOro—4ueTBEpTOro mnepuoqoB Ilepmoanueckoid cucremsr J[.H.
MeneneeBa, HCIOIB3YSI MOHATHS «IHEPIETUYECKUE YPOBHUY», «IHEPTETUUECKHUE MTOAYPOBHM», «S-,
p-, d-aToMHBIC OpOWTAIM», «OCHOBHOE U BO30YXIEHHOEC SHEPreTUYECKHE COCTOSIHUS aToMay,
OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XMMHYECKHX JJIEMEHTOB M HMX COCIUHEHHH IO
nepuosiaMm U rpynnam Ilepuomumueckoit cucremnl JI. 1. MenneneeBa, BajJ€HTHbIE BO3MOXKHOCTH
aTOMOB JIEMEHTOB Ha OCHOBE CTPOEHHS MX 3JIEKTPOHHBIX 000JI0YEK;

chOpMUPOBAHHOCTh YMEHHI: XapaKTepu3oBaTh (OMHCHIBATH) OOIIME XUMHYECKHE CBOWCTBA
BEILIECTB pPA3JIMYHBIX KJIACCOB, MOATBEPKJAaTh CYHIECTBOBAHUE T'E€HETUYECKOM CBSI3HM MEXKIY
HEOPraHMYECKHUMU BEUIECTBAMHU C TOMOILBIO YPABHEHHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUN;
chOpMUPOBAHHOCTh YMEHHS PACKPBIBATh CYIIHOCTb: OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKLni
MOCPEJICTBOM COCTAaBJIICHHS AJIGKTPOHHOTO OajaHca 3TUX peakIui; peakuuil MOHHOro oOMeHa
NyTEM COCTAaBJEHUS HUX MOJHBIX U COKPAUIEHHBIX HMOHHBIX YpPaBHEHUH; peakUuid TUIPOJIU3a;
peaxiuii KOMIUIEKCO0Opa30BaHUS;

c(OpPMUPOBAHHOCTh YMEHUSI OOBSACHATH 3aKOHOMEPHOCTH TMPOTEKAHMSI XUMHUYECKHX PEAKIHil C
Y4€TOM MX SHEPreTUUECKUX XapaKTEPUCTUK, XapaKTep U3MEHEHHUs CKOPOCTU XUMUYECKOU peakun
B 3aBHCHMOCTH OT Pa3jM4YHBIX (aKTOPOB, a TAKXKE XapaKTep CMEIICHHS XMMHYECKOTO paBHOBECHUS
MOJ1 BIUSIHUEM BHEIIHUX Bo3jaeicTBuil (mpuniun Jle [llarense);

chOpPMUPOBAHHOCTh YMEHHUS XapakTepu30BaTh XUMHUYECKHE pEaKIUH, JeKallde B OCHOBE
MPOMBIIIJIEHHOTO TOJYYeHUS CEpHOM KHCIOTHI, aMMHuaka, oOlue Hay4yHble MPUHIUIIBI
XUMHYECKUX TPOU3BOJACTB; ILEIECOO0Pa3HOCTh TMPUMEHEHUS HEOPraHWYeCKHUX BEIIECTB B
MIPOMBIIIIJIEHHOCTH U B OBITY C TOYKHU 3PEHHSI COOTHOIIIEHUS PUCK-TIOJb3a;

c(OpPMUPOBAHHOCTh BJIAQJICHUS CHUCTEMOW 3HAHMM O METOJaX HAYYHOTO I[IO3HAHUS SIBICHUI
MpUPOABl — HAOMIOJCHHWE, W3MEPEeHHE, MOJACIHPOBAHUE, OKCIEPUMEHT, HWCIONb3yeMbIX B



€CTECTBCHHBIX HAyKaX, YMCHHs MPUMEHSITh ITH 3HAHUS MPU IKCIICPUMEHTAIBHOM HCCICIOBAHUU
BEIIECTB U i1 OOBSICHEHHS] XMMHUYECKHUX SIBJICHUH, UMEIOIIUX MECTO B MPHUPOJE, MPAKTHICCKON
JeSITETLHOCTH YEJIOBEKA U B TIOBCETHEBHOM JKU3HU;
c(OPMHUPOBAHHOCTh YMEHHUS BBISBISATh B3aMMOCBS3b XHUMHUYECKUX 3HAHUW C TOHATHSAMH U
MIPEJICTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB i 00Jiee 0CO3HAHHOTO MTOHUMAaHHUS
MaTepHATHLHOTO STUHCTBA MHPA;
c(OPMHUPOBAHHOCTh YMEHHS TPOBOJUTH PACUETHI: C UCIOJIB30BAHUEM TOHSATHUN «MaccoBasi JOJIS
BEIIECTBA B PACTBOPE» M «MOJISIPHAS KOHIICHTpAIMs»; MAacChl BEIIeCTBa WM 00BEMa Tasza 1o
W3BECTHOMY KOJIMYECTBY BEIISCTBA, MAacCe€ WM O0BEMY OJHOTO M3 YYAaCTBYIONIUX B PEAKIIHH
BELIECTB; TEIIOBOro 3¢ (dekra peakuuu; 3Ha4eHHs: BOJOPOIHOTO MOKa3aTelsi paCTBOPOB KHUCIOT U
mieoued ¢ M3BECTHOM CTENEeHBI0 TUCCOIMAIIMU; MAacChl JOJM BBIXOJA TMPOJIYKTa pPEaKIUu;
00BEMHBIX OTHOIIIEHUH Tra30B;
COPMHUPOBAHHOCTh YMEHHIH: CAMOCTOSITEIbHO IUIAHUPOBATH H  MPOBOJWTH XHUMHUYCCKUN
AKCIIEPUMEHT C COOJIIO/IEHHEM MpaBMJI 0€30MaCHOTO OOpaIlleHUs C BEIIECTBAMH U JIA0OPATOPHBIM
obopynoBanueM, (HOpPMYyIUPOBaATh IEJIb WCCIEIOBAHMS, TMPEACTABIATh B Pa3IdyHON (Qopme
Pe3yIbTaThI SKCIIEPUMEHTA, aHATM3UPOBAThH M OIICHUBAThH X JOCTOBEPHOCTH;
chOpMUPOBAHHOCTh YMEHHH: COOJIIOMAaTh TpaBWia TIOJb30BAaHUS XUMHYECKOW TOCYyA0H U
a00paTOPHBIM 000PYIOBAHHEM, OOpAIEHUS C BEIECTBAMH B COOTBETCTBHU C MHCTPYKIUSIMH TIO
BBITIOJTHEHUIO JTAOOPATOPHBIX XHMHUYECKUX OTIBITOB, SKOJIOTHYSCKH IeJIeCO00Pa3HOTO TIOBEICHHS B
OBITY U TPYJIOBOM JIEATEITLHOCTH B IEJISX COXPAHEHHS CBOETO 3/I0POBbSI, OKPYKAIOIIEH MPUPOTHON
CpeIbl U JIOCTIKEHUS €€ YCTOWYUBOTO Pa3BUTHS, OCO3HABATH OMACHOCTh TOKCHYECKOTO JICHCTBUS
Ha JKUBBIE OPraHU3MbI OMpPENENEHHBIX HEOPraHWYECKHX BELIECTB, MOHHMAsl CMBICI MOKa3aTems
IAK;
c(OpMHUPOBAHHOCTh YMEHUI: OCYIIECTBIISATH LEJICHANIPABICHHBIN MOMCK XUMUYECKON HH(pOopMaluu
B pa3IMYHBIX HCTOYHUKAX, KPUTUYECKHM aHAIM3UPOBATh XUMHUYECKYI0 HH(MOpMAIHIO,
nepepadaThIBaTh €€ U UCIIOJIH30BaTh B COOTBETCTBUHU C TIOCTABJICHHOW yueOHOM 3amayeii.
CIIOCOBbI OHEHKH JOCTUXKEHUSA YYAILIUMUCSH IIJIAHUPYEMbIX
PE3YJIbTATOB.

Otrmerka "'5" craBuTcd B ciayyae:

1. 3HaHus, MOHUMAaHUSL, TJIyOUHBI YCBOCHHSI 00yJaromuMcs BCero 00bEMa MporpaMMHOTO MaTepHarna.

2. YMeHus BbIICATH IJIaBHbIE MOJIOKEHUS B U3yUYEHHOM MaTepualie, Ha OCHOBaHUU (DaKTOB U IPUMEPOB

0000111aTh, J1eJ1aTh BBIBO/IbI, YCTAHABINBATH MEKIIPEIMETHBIE U BHYTPUIIPEMETHbBIE CBS3H, TBOPUECKU

MIPUMEHSET MOJIyYeHHBIC 3HAHHS B HE3HAKOMOM CUTYallUH.

3. OrcyTcTBHE OMMOOK U HEJJOYETOB MIPHU BOCIPOU3BEICHUU U3yUYEHHOTO MaTepHaa, Mpu YCTHBIX

OTBETaxX YCTPaHEHUE OTJCIbHBIX HETOUHOCTEH C MOMOIIBIO TOTIOJTHUTEIBHBIX BOIIPOCOB YUHUTEII,

coOroieHre KyJIbTYpbl TUCHbMEHHON U YCTHOU peuH, MpaBui 0(GopMIIeHHs MUCbMEHHBIX PadoT.

Or1metka "4":

1. 3HaHMe Bcero M3y4eHHOTO MPOTPaMMHOTO MaTepHana.

2. YMeHu# BBIIESTH IJIaBHBIE TIOJIOKEHHUS B U3y4EHHOM MaTepHalie, Ha OCHOBaHUHU (DaKTOB U PUMEPOB

0000111aTh, IeNaTh BEIBO/IBI, YCTAHABIMBATH BHYTPUIIPEAMETHBIE CBSI3U, TPUMEHSTH IOTYyYCHHbBIE 3HAHUS

Ha TIPaKTHKE.

3. HesnauutenbHbie (HerpyObie) OMMOKU ¥ HEJOUETHI MTPH BOCIIPOU3BEICHUN H3yYEHHOTO MaTepHarna,

coOJr0IeHHe OCHOBHBIX MTPABIII KYJIbTYPhI

MMCEMEHHOW U YCTHOU peun, TpaBul 0POpMIICHUSI TUCBMEHHBIX PaboT.



OtMmertka "3" (ypoBeHb IPEICTABICHNUN, COYETAIOIINUXCS C 3JIEMEHTAMU HAayYHBIX IOHATHN):

1. 3Hanue U yCBOCHHE MaTepHaja Ha ypOBHE MHHUMAIIbHBIX TPeOOBaHUN MPOTPaMMBI, 3aTpyIHEHHUE TIPU
CaMOCTOSITEIIbHOM BOCIIPOU3BEICHUH, HEOOX0AUMOCTh HE3HAUNTEILHON TIOMOIIH MPETIo1aBaTellsl.

2. YMeHue paboTaTh Ha YpOBHE BOCIIPOM3BEICHH S, 3aTPYAHEHHS IPH OTBETAX HA BUJIOM3MEHCHHBIC
BOIIPOCHI.

3. Hanuuwe rpy06oii omnOKu, HECKOJIBKUX HErPyOBIX MPU BOCIPOU3BEICHIUN U3YYEHHOIO MaTepuana,
HE3HAYUTEJIbHOE HECOOJII0IEHIE OCHOBHBIX ITPaBUJI KYJIbTYPbl MIUCbMEHHON M YCTHOW peyu, paBUil
ogopMIIeHHS TUCBMEHHBIX paloT.

Ormerka "2'":

1. 3HaHMe U yCBOEHHUE MaTepuala Ha YpOBHE HUKE MUHUMAJIbHBIX TPEOOBAHUN TPOTPaMMBI, OT/IEIbHbIE
Mpe/iCTaBIeHMs 00 U3y4YEeHHOM MaTepuale.

2. OtcyrcTBHE YMEHUN paboTaTh Ha YPOBHE BOCIIPOU3BEIECHUS, 3aTPYAHEHUS [IPH OTBETaX Ha
CTaHJIapTHbIE BOMPOCHI.

3. Hannune HECKOJIbKHUX TPYOBIX OLINOOK, OOJIBIIOT0 YKcia HErpyObIX MIPHU BOCIIPOU3BEAECHNUN
M3Y4YEHHOI'0 MaTepuaia, 3HaYuTeIbHOE HECOOIIOIEHHE OCHOBHBIX MTPABWII KYJIbTYPbl MUCbMEHHON U
YCTHOM peuu, npaBui 0GopMIIeHUSI MUCbMEHHBIX padoT

Kpumepuu oyenueanua ycmnozo omeema.

Otmerka "'S" cTaBuTCA, €CIU YUCHUK:

1) [lokazbIBaeT riay0OKOe U TIOJTHOE 3HaHKE U TIOHMMaHUe BCEro 00beMa MporpaMMHOTO MaTepuaa;
ITOJTHO€ MIOHUMAaHHE CYIITHOCTH PaCCMaTPUBAEMBIX ITOHATUH, SIBJIEHUN U 3aKOHOMEPHOCTEH, TEOPUH,
B3aHMOCBSI3€i;

2) YMeeT coCTaBUTh MOJHBIN U MPAaBWILHBIN OTBET Ha OCHOBE M3YUYEHHOTO MaTepuaa; BBIJACIATh
IJIaBHBIE TIOJI0KEHNUS, CAMOCTOSITEIBHO MOATBEPXKIATh OTBET KOHKPETHBIMH ITPUMEPAMHU, (PaKTaMu;
CaMOCTOSTEJIBHO U apIyMEHTUPOBAHO JA€JaTh aHaIN3, 00001EeH s, BBIBOABI. Y CTAHABIMBATh
MEXIIPEIMETHBIE

(Ha ocHOBe paHee NPUOOPETEHHbBIX 3HAHUI) U BHYTPUIIPEAMETHBIE CBSI3U, TBOPUYECKH TPUMEHSTh
IIOJIy4YECHHBIC 3HaHWs B HE3HAKOMOU CUTYallUH.

ITocnenoBarenbHO, YETKO, CBSI3HO, 0OOCHOBAHHO U 06€30IIMO0YHO U3Iarath y4eOHbIN MaTepHual; 1aBaTh
OTBET B JIOTUYECKOU NOCIIEA0BATENBHOCTH C UCIIOJIb30BAaHUEM IIPUHATON TEPMUHOJIOTUY; 1E1aTh
COOCTBEHHBIE BBIBOIbI; (POPMYIUPOBATH TOUHOE ONPENIEIEHUE U NCTOIKOBAHUE OCHOBHBIX MOHSITHH,
3aKOHOB, TEOPUI; IIPU OTBETE HE MOBTOPSTH JOCIOBHO TEKCT YUeOHUKA; N3JIaraTh MaTepuall
JUTEPATyPHBIM S3bIKOM; IPABUIBHO U OOCTOATEIBHO OTBEUATh HA JIOTIOJIHUTENIbHBIE BOIIPOCH! YUUTEIISL.
CamocCTOSTENbHO U PALIMOHATIBHO MCIIOJIb30BaTh HArJIsIHbIE TOCOOUS, CIIPABOYHbIE MaTepHUaIbl,
y4eOHUK, TOTIOJIHUTENBHYIO JINTEPATypy, IEPBOMCTOUHUKH; IPUMEHATh CUCTEMY YCIOBHBIX
0003HaueHMI IPU BEAECHUU 3alKCell, CONPOBOXKIAIOIINX OTBET; UCIIOJIb30BaHUE Ul JOKa3aTeIbCTBA
BBIBOJIOB U3 HAOJIIO/IEHUI U OIBITOB;

3) CamocToATeNbHO, YBEPEHHO M 0€301IMO0YHO NPUMEHSET MOJyYeHHbIe 3HaHUS B peIlIEHUH TPoOIeM Ha
TBOPYECKOM YPOBHE; JIOIyCKaeT He 0oJiee 0HOTO He104eTa, KOTOPbIH JIErKO HCTIPaBIISET 110
TpeOOBAHUIO YUUTENSI; UMEET HE0OXO0MMbIE HaBBIKM pabOoThI ¢ MpUOOpaMu, YepTeKaMu, CXeMaMu U
rpaduKaMu, COMYTCTBYIOIIMMHU OTBETY; 3aIIUCH, COMIPOBOK/IAIOIINE OTBET, COOTBETCTBYIOT TPEOOBAHUSM.
Otmertka "'4" craBuUTCS, €CIIN YUCHHUK:

1) IToka3bIBaeT 3HaHUS BCETO M3YYEHHOTO MPOTrpaMMHOTr0o MaTepHuaia. J{aéT MONHbIN U MpaBUIIbHBINR
OTBET Ha OCHOBE M3YYEHHBIX TEOPHil; HE3HAUUTENIbHBIE OLTMOKH U HEJJOUYETHI IPU BOCIIPOU3BEICHUN



W3YYEHHOTO MaTepuaia, Onpe/esieHUs] MOHATUN Aall HEMOJHbIC, HeOOIbIINe HETOYHOCTH MPH
MCIO0JIb30BAHNY HAYYHBIX TEPMHUHOB WJIH B BEIBOJIAX U 0000IIEHUSX U3 HAOIIOICHUH U OIBITOB;
MaTepHal U3JaraeT B OMPEICICHHON JIOTHYECKON MOCIIeI0BATEILHOCTH, TIPU 3TOM JOMYCKAET OJHY
HerpyOyro omuoOKy Uiau He 0oJiee ABYX HEJOUETOB U MOKET UX HCIPABUTH CAMOCTOSTEIILHO MTPH
TpeOOBaHNY WM TIPH HEOOJIBIIION TOMOIIY TIPETI0IaBaTeNsl; B OCHOBHOM YCBOMJI Y4eOHBIN MaTepuar,
MOATBEPHKIAET OTBET KOHKPETHBIMU TIPUMEPaMH; IPABUIIBHO OTBEUALST HA JOMIOJTHUTEIHHBIE BOTIPOCHI
YVAUTEIS.

2) YMeeT caMOCTOSITeNILHO BBIACISATE TJIAaBHBIC ITOJI0XKEHHS B M3YICHHOM MaTepHase; Ha OCHOBAHUHU
(daxToB ¥ IpUMEPOB 00001IATh, IeTaTh BEIBOJIBI, YCTAHABIUBATH BHYTPHUIIPEAMETHBIE CBsI3H. [[prMeHATh
MOJTyYCHHBIC 3HAHKSI HA TTPAKTHKE B BUJIOU3MEHCHHOM CUTYyallny, COOJTFOIaTh OCHOBHEIE ITpaBUiIa
KYJIBTYPBI YCTHOUM PEYH U COTPOBOKIAFOIICH MMCEMEHHOM, UCTIOJB30BaTh HAYIHBIC TCPMUHBI,

3) He o0OnayaeT 1ocTaTOYHBIM HaBBIKOM PaOOTHI CO CIIPABOYHOM JIUTEPATYPOHd, yUEOHUKOM,
MepBOMCTOYHUKAMH . JlomyckaeT HerpyObie HapylnieHUs MpaBuil 0(GOPMIICHUS ITMCBMEHHBIX Pa0oT.
OtMmertka "3" craBuTCS, €CIIN YUCHHUK:

1. yCcBOMII OCHOBHOE COJIep KaHHe y4eOHOTO MaTepraia, UMeeT MpoOesbl B YCBOCHUU MaTepuaa, He
MPETSITCTBYIONTUE TATbHEHIIIEMY YCBOCHHIO ITPOrPAMMHOTO MaTepHraa;

2. MaTepHall u3jaraeT HeCHCTEMaTU3UPOBAHHO, (PparMeHTapHO, HE BCET/Ia TOCIIeI0BATEIILHO;

3. MOKa3bIBACT HEJIOCTATOYHYIO COPMUPOBAHHOCTH OTACIBHBIX 3HAHUN M YMECHHIA;, BBIBOIBI U
00001IeHNST apryMEHTHPYET C1ad0, AOMYyCKAET B HUX OIITHOKHU.

4. MOTYCTHII OIIUOKY M HETOYHOCTH B MCITOJIb30BAHUN HAYIHOW TEPMHHOJIOTHH, OTIPECIICHUS TIOHITHI
Jlall HeIOCTaTOYHO YETKHE;

5. HE UCTOJIh30BaJ B KAYECTBE JOKA3aTEIbCTBA BHIBOIBI M 0000IIeHNs U3 HAOI0IeHNH, (DaKTOB, OTIBLITOB
WJIM JTOTYCTUJI OIIUOKY IPU UX U3JI0KEHUU;

6. UCIIBITHIBACT 3aTPYIHEHUS B IPUMEHEHNUU 3HaHUHN, HEOOXOIMMBIX JJIsl PEelIeHus 3a7]au Pa3IMuHbIX
THUIIOB, MPU OOBSICHEHUH KOHKPETHBIX SIBJICHUN HAa OCHOBE TEOPUI U 3aKOHOB, WM B MMOATBEPKACHUN
KOHKPETHBIX MPUMEPOB MPAKTHUECKOTO IPUMEHEHUS TEOPHil;

7. OTBEYaeT HEMoJIHO Ha BOMPOCHI yuuTes (yIycKas © OCHOBHOE), UJI BOCIIPOU3BOIUT COAEPIKAHHE
TeKCTa y4eOHHMKA, HO HEJIOCTATOYHO MOHUMAET OTAENbHBIE MOJI0KEHHSI, UMEIOIINE BaXKHOE 3HAUCHUE B
3TOM TEKCTE;

8) oOHapyKMBaeT HEJOCTATOUYHOE MOHUMAHKE OT/IEIbHBIX MOJI0KEHHI ITPH BOCIIPOU3BEACHUU TEKCTa
yueOHUKa (3amuceil, IepBOMCTOYHUKOB) WIIM OTBEUAET HEMOJIHO Ha BOIIPOCHI YUUTEIS, JOIMYCKasi OJIHY-
JBE TpyOBIe OIMIHUOKH.

OrMmerka "2" craBuTCS, €CIIN YYCHUK:

1. He YCBOWII U HE pacKpbLIl OCHOBHOE COJIEp)KaHKE MaTepuaa,

2. He AeJaeT BBIBOJOB U 0000IEHNI.

3. He 3HAeT U He IOHUMAET 3HAYUTEIbHYIO WM OCHOBHYIO YacTh MIPOTPAaMMHOI0 MaTepuaia B Ipeaenax
MOCTABJIEHHBIX BOTIPOCOB;

4. unu uMeet cnabo chopMUpoBaHHBIC U HETIOHbBIE 3HAHUS M HE yMEET MPUMEHSTh UX K PEIICHUIO
KOHKPETHBIX BOIIPOCOB U 337a4 Mo 00pa3sity;

5) wnu ipu oTBETE (HA OJJUH BOIIPOC) AOMYyCKaeT OoJiee ABYX IpyObIX OMIMOOK, KOTOPHIE HE MOXKET
UCIPABUTH JIAXKe MPHU TTOMOIIU YUUTEIS.

Kpurtepun oneHnBanusi nMcCbMEHHBIX Pa0OT (npakmuuecKkue u a1adbopamopuvie padbomaot)

1. Oyenka IKcnepuMenmanbHviX yMeHuil



OreHka CTaBUTCS HA OCHOBAHUW HAOIOJCHMS 32 YIAIIMMUCS U IMICBMEHHOTO OTYETa 32 paboTy.
OT1meTka «5»:

* paboTa BBIMIOJIHEHA TIOJHOCTHIO U MTPABWIIBHO, CIICNIAHbI PABUIIHHBIC HAOTIOACHUS U BBHIBOJIBI;

* SKCIIEPUMEHT OCYIIECTBJICH 10 IJIaHy C YYETOM TEXHUKH 0€30MaCHOCTH U TPaBUI PabOTHI C
BeIllECTBAaMHU U 000PYJIOBaHUEM;

* MPOSIBJICHBI OPTaHNU3aMOHHO-TPYIOBEIE YMEHHUS (TIOIIEPKUBAIOTCS YUCTOTA pabodero MecTa u
MOPSZOK Ha CTOJIE, SKOHOMHO UCIOJIb3YIOTCSI PEaKTUBHI).

OT1meTka «4»:

* paboTa BBIITOJTHEHA TIPABHIILHO, CACIAHBI MPABUIIbHBIC HAOIIOICHHS U BBIBOJIBI, HO IIPH 3TOM
IKCIIEPUMEHT MPOBEJICH HE IMOJTHOCTHIO WIIH JOIYIIECHBI HECYIECTBEHHBIC OMUOKH B paboTe ¢
BEIlIECTBAaMU M 000pyIOBaHHEM

OT1metka «3»:

* paboTa BBIITOJTHEHA IPABIIILHO HE MEHEE YeM HAIOJIOBHHY HIIU JOIyIIeHA CYIIeCTBCHHAS OMIMOKA B
XO0J1e IKCIIEPUMEHTA, B 00BSICHEHUH, B 0OPMIIEHUHU pabOThI, B COOJIFOICHUH TPABIIT TEXHUKU
0€30MacHOCTH MpU padboTe ¢ BEIIECTBAMH U 000PYI0BAHHEM, KOTOPAsi HCIIPABJISIETCS TI0 TPEOOBAHUIO
YVAUTEIS.

OTmeTKa «2»:

* TOTyIIEHBI ABE (M 00JIee) CyIeCTBEHHBIE OIITMOKHU B X0J1€ SKCIIEPUMEHTA, B O0BSICHEHUH, B
odopmiileHnH paboThI, B COOITIOACHIH TTPABUII TEXHUKH O€3011aCHOCTH TIPH padOTe C BEIIECTBAMH H
000pyIOBaHUEM, KOTOPBIE YIAITUHCS HE MOXKET UCIIPABUTH JIAXKE IO TPEOOBAHUIO YIUTEIIS.
Ouenka ymenuii peuiams IKCREPUMEHMATIbHBLE 3A0aYU

OT1merka «5»:

* [IJIaH PEUIeHHs COCTABJICH MPABUIIBHO;

* IPaBUJILHO OCYILECTBJICH MOJ00P XMMHUECKUX PEaKTUBOB U 000pYI0BaHUS;

* TaHO TIOJTHOE OOBSICHEHUE U ClIETaHbl BBIBO/IBI.

OTmeTka «4»:

* [IJIaH PEUICHHs] COCTABJICH PAaBUIILHO;

* IPaBUJILHO OCYILECTBJICH MOJ00P XMMHUUECKUX PEaKTUBOM U 000pYyJOBaHUs, IPU 3TOM JOIYIIEHO HE
0oJjiee IByX HECYIIECTBEHHBIX OUIMOOK B OOBSICHEHUH U BBIBOJIAX.

OT1merka «3»:

* [IJIaH PELICHHs] COCTABJICH PAaBUIILHO;

*[IPaBUJILHO OCYIIECTBIIEH MOJ00P XUMUYECKHX PEaKTUBOB M 000PYAOBaHMUSI, HO OMYIIIEHA
CylIecTBeHHasl OIIMOKa B OObSICHEHUU U BBIBOJAX.

OT1meTka «2»:

* TOTYILIEHHI Be (K 60jiee) OMMOKH B MJIaHE PEUICHHS], B T000pe XUMUYECKUX PEAKTUBOB U
o0opynoBaHus, B O0BbSICHEHUH U BBIBOJIAX.

Ouenka ymeHuil peuwiams pacuenmnule 3a0a4u

OT1meTka «5»:

* B JIOTHYECKOM PACCYKJICHUU U PEIIEHUH HEeT OIHNO0K, 3a7aua perieHa paluoHaIbHBIM CITIOCOOOM.
OT1meTka «4»:

*B JIOTMYECKOM PACCYKJICHUHU U PEUICHUH HET CYIIIECTBEHHBIX OMIMOOK, HO 3aJa4a pelieHa
HEpaIMOHAIBHBIM CIIOCOO0M HITH JIOMYIIEHO He OoJiee JBYX HECYIIECTBEHHBIX OIIHOOK.

O1meTka «3»:



*B JIOTHYECKOM PACCYKJICHUU HET CYIIECTBEHHBIX OIMOOK, HO JOMYIICHA CYIIECTBEHHAs O OKa B
MaTeMaTHYEeCKUX pacyeTax.

OTMeTKa «2»:

*UMEIOTCS CYIIECTBEHHBIE OLIMOKU B JIOTHUECKOM PACCYXJICHUU U B PELICHUU.

OuyeHnka nucbMeHHbIX KOHMPOTbHBIX PAOOm

Konmponsusie pabomot uz nocoous oyeHuBarOMca co2aAcHO NPeOioHCeHHOU A6MopoM WKATIbl
OUECHKU Ul

OTMeTKa «5»:

*OTBET MOJIHBINA U IPABHIILHBINA, BO3MOKHA HECYIIIECTBCHHAS OIITMOKA.

OTMmeTKa «4»:

*OTBET HETOJHBIN WK JOMYIIEHO He 00Jiee IBYX HECYIIECTBEHHBIX OIITNOOK.

OTtMmeTKa «3»:

*paboTa BBITIOJHEHA HE MEHEe YeM HAroJIOBUHY, TOMYIIEHA OJIHA CYIIECTBEHHAs OIIMOKA U MPU STOM
JIBE-TPHU HECYITIECTBEHHBIE.

OTMeTKa «2»:

*paboTa BBITIOJHEHA MEHBIIE YeM HATOJOBUHY WK COJICPKUT HECKOIBKO CYIIECTBEHHBIX OITHOOK.
OTrMeTKka «1»:

*paboTa HE BBIMIOJTHEHA.

[Ipu orieHKe BHITIOJTHEHHS TUCHbMEHHON KOHTPOJIBHOM pab0Thl HEOOXOIMMO YUHUTHIBATH TPEOOBAHUS
eanHOro oporpadpuveckoro pexxuma.

OTMeTKa 3a UTOTOBYIO KOHTPOJIBHYIO Pab0Ty KOPPEKTHPYET MPEIIIECTBYIONINE MTPU BHICTABICHUHT
OTMETKH 32 YETBEPTh, MOJIYTOUE, TO/I.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Konrpoabubie | IlpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Pa3nes 1. Teoperudyeckue 0oCHOBbI OPraHN4YecKOi XMMHHU
[Ipenmer oprannueckoit xumuu. Teopust
11 CTPOCHHS OPTaHMYECKHUX coeqnHeHU A. M 8 Bubamorexa [IOK
' P P A o https://m.edsoo.ru/d69df650
byrneposa
Hroro mo pazueny 8
Pa3nen 2. YrieBoaopoabl
21 [IpenenvHbIE YIIIEBOAOPOIbI — AJKAHBI, 5 bubnuoreka [IOK
' HUKJIOATTKAHBI https://m.edso0.ru/d69df650
99 HenpenenbHbie yrieBoI0POIbl: aJKEHBI, 14 1 bubnuoreka [JOK
' aJIKaJINCHBI, aJIKUHBI https://m.edsoo.ru/d69df650
bu6mmoreka [JOK
2.3 A 8
POMATHHCCKHE YIJICBOAOPOAEI (apeHb) https://m.edso0.ru/d69df650
54 [IpupoaHbIe HCTOYHUKH YTIEBOJAOPOIOB U 4 bubnunoreka [JOK
' ux rnepepaboTka https://m.eds00.ru/d69df650
2.5 ["anmoreHnpon3BoOIHBIE YIIIEBOIOPOIOB 4 1 EtTiHE;T:;i)?S/I; 6947650
Hroro no pazneny 35

Pazpnen 3. Kuciiopoacoaep:xamnue opranu4eckue coeAuHEeHNs
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bubnuoreka [IOK

A . D 11
3 Crnptst. Gerox https://m.eds00.ru/d69df650
Kap6o € COCJIMHEHUS: aTbJIe
3.2 KGII‘)OHI)}IIHIJ?;HI(;IOHOBBIII: II{(I/I}(I:JI/EI)TBI I)éIHZI:KI:{BIiI: 21 bubmorexa HOK
' - ap ’ https://m.eds00.ru/d69df650
a¢upsl. XKups
bubmmoreka [{OK
33 YTIeBOnE o https://m.edsoo.ru/d69df650
Hroro no pazneny 41
Paznea 4. A3orconepskanye oOpraHnyecKkue coeIuHeHus
bu6moreka [IOK
4.1 A LA .b 12
MITHBL AMIHOKHCIIOTRL bEKH https://m.edso0.ru/d69df650
Hroro mo pazgeny 12
Pasznen 5. BoicokoMoJieKyJIsIpHbIE COeINHEHUS
bu6moreka [IOK
5.1 B 6
BICOKOMOJIEKYJISIPHBIE COEAMHEHUS httos://m. edsoo.ru/d69df650
Hroro mo pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3aesioB U TeM uudpoBbIe
Ne i/ P Konrpoasubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoTsbI padoThI
pecypchl
Pasnen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue atoma. [lepuoandeckuii 3aKoH
bubmmoreka [{OK
11 u [lepnoanueckas cucteMa XUMUYECKUX 9
https://m.edsoo.ru/2dd57f24
anemenToB J. 1. Menaeneera
19 Crpoenue BemiectBa. MHOTOOOpasne 11 1 bubnuorexa [JOK
' BEILECTB https://m.edso0.ru/2dd57f24
bu6moreka [IOK
1.3 X 19 1 3
HMITACCKHE peariin https://m.edsoo.ru/2dd57f24
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi Xummusi
bu6mmoreka [JOK
2.1 H 31 1 3
eMeTaLIE https://m.edsoo.ru/2dd57f24
bu6mmoreka [JOK
2.2 M 23 1 2
craibl https://m.edsoo.ru/2dd57f24
Utoro no pazneny 54
Pa3pen 3. Xumus u ;KU3HL
Merto1bl TO3HAHUS B XUMUU. XUMUS U bubmuoreka [JOK
3.1 9
JKU3Hb https://m.edsoo.ru/2dd57f24
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IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHTpobHBI

Bcero
e padoThI

IIpakTuyecku
e paboThI

Jlara usydyenus

ITnman

daxkr

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/IbHbIE pecypchl

Pa3nea 1. Teoperuueckue
OCHOBBI OPTraHHYeCKOM
XHMHUH

1. Ilpeamer opranu4ecKoi
xumuu. Teopusi crpoeHus
OpPraHuYecKUuX coeIuHeHul
A. M. bytiepoBa

[IpenMet u 3HaUYeHUE
OpraHUYECKON XUMHH,
MPEACTABJICHHUE O
MHOT'000pa3uu
OPraHUYECKUX COCITMHCHUM

03.09

bu6mmoreka [JOK
https://m.edso0.ru/3686e6f5

DIIEKTPOHHOE CTPOCHUE
aToMma yriepoJia (OCHOBHOE U
BO30Y)KIEHHOE COCTOSTHUS).
BaneHTHBIE BO3MOKHOCTH
aToMa yriepoja

04.09

bubnuoreka [JOK
https://m.edsoo.ru/0Oce6fd4c

XHMH4YECKas CBS3b B

06.09

bu6mmoreka [JOK



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c

OpraHu4eCKuXx COCIUHCHUAX.

MexaHnu3mbl 00pa3oBaHUs
KOBAJICHTHOM CBSI3H,
crocoObI pa3peiBa CBs3EH

https://m.edso0.ru/8d39f5c8

Teopus crpoenus

bubmmoreka [IOK

OPTaHiTHeCitix CoCHHEHHT 10.09 https://m.edsoo.ru/9e595ch8
A. M. bytneposa
Buasr nzomepun:
CTPYKTypHas,
MIPOCTPAHCTBEHHAS. 11.09 bubnuoreka [IOK
DnexkTpoHHbIe d3PPEKTH B https://m.edsoo.ru/b0e61661
MOJIEKYJIaX OPTaHHYECKUX
COECIUHEHUN
[IpencraBnenue o
Kraccupuiatn bu6mmoreka [IOK
cUcTeMaTH4ecKas 13.09

https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpPraHUYECKUX BEIIECTB
Knaccudukanus peakmuii B 17.09 bubnmuoreka [JOK
OpraHu4eCKON XUMHHU ' https://m.edsoo.ru/ba5706aa
CucreMaTH3anys u 18.09 bu6mmoreka [JOK
0000IIEHNE 3HAHUI TI0 TEME ' https://m.edsoo.ru/87a37cab
Pa3znea 2. YrieBoaopoanbl
T2.IlpenenbHbie
YIJIEBOJIOPObl — AJIKAHBI,
MUKJI0AJTKAHBI
AJIKaHbI: TOMOJIOTHYSCKUN 20.09 bu6mmoreka [JOK



https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab

psia, obmas hopmyia,
HOMEHKJIATYpa ¥ U30MEpHs,
ANEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE
MOJICKYJT

https://m.edsoo.ru/25a14636

10

(DI/I3I/I‘-I€CKI/IC U XUMHNYCCKHUC
CBOMCTBA AJIKAaHOB

24.09

bubmmoreka [IOK
https://m.edso0.ru/3137711c

11

HaxoxaeHne aikaHoB B
npupoie. CriocoObl
MOJTy4YCHUS U TIPUMEHEHNE
aJIKaHOB

25.09

bu6moreka [IOK
https://m.edso0.ru/259b0a5b

12

[ukmoankaHbl: o0IIas
dhopmysa, HOMEHKIATypa 1
Hn30Mepusi, 0COOCHHOCTH
CTPOCHHUS M XUMHUYECKHIX
CBOJCTB, CITOCOOBI
MOJIyYCHHUS ¥ TIPUMCHEHUE

27.09

bu6mmoreka [IOK
https://m.eds00.ru/156730d2

13

Perrenne pacuéTHbIX 3a1a4
Ha OIpeICIICHIE
MOJIEKY/ISPHO# (POpMYJIBI
OpPraHu4eCcKOro BEIIECTBA I10
MacCCOBBIM JI0JIIM aTOMOB
JJIEMEHTOB, BXOIAIIUX B €70
cocras. CucremaTusaius u
000011IeHNEe 3HAHUI IO TEME

01.10

bubmuoreka [JOK
https://m.edsoo.ru/bf84d8eb

T.3HenpenejabHblie
YIJI€BOJOPOIbI: AJIKEeHbI,

14



https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb

AJIKAIMCHBbI, AJIKUHBbI

AJIKEHBI: TOMOJIOTUYECKUI
psn, odmas opmyia,
HOMEHKJIATypa, JIEKTPOHHOE

bu6mmoreka [{OK
14 1 HPOCTPAHCTBEHHOC 02.10 https://m.edsoo.ru/273b0ale
CTPOEHHE MOJIEKYIL.
CrpykTypHas U HuC-TpaHc-
M30MepHS ATKCHOB
du3nYeCKue U XUMHUYCCKHE
15 cBolicTBa anmkeHoB. [IpaBuio 04.10 Bubnuorexa LIOK
https://m.edsoo.ru/21069ccd
MapKoBHHKOBA
16 CriocoOpl OTy4eHHS U 08.10 bubmuotexa [JOK
MIPUMEHEHHE ATKEHOB https://m.edsoo0.ru/665dc058
[TpakTrueckast pabota Ne 1
17 o Teme "[lomyuenue 09.10 bubmuorexa [JOK
ATHJICHA U U3yYEHHUE €T0 https://m.edsoo.ru/0941eed8
CBOMCTB"
Pemenue pacu€THbIX 3a1a4
Ha OMpeJIeIeHre bu6mmoreka [JOK
18 . 11.10
MOJIEKY/ISPHO# (POpMYJIBI https://m.edsoo.ru/e9ea9921
OpPraHMYECKOTo BEIIecTBa
AJNKaJMeHbI: CONPSHKEHHBIE,
W30JIMPOBAHHbBIC
19 KYMyJ'II:/IpOBaHHB;e. 15.10 Bubmiorexa LIOK
https://m.edso0.ru/04298c0a
Oco0eHHOCTH HIIEKTPOHHOTO
CTpOEHUS
20 XUMHYECKHE CBOMCTBA 16.10 bu6mmoreka [JOK



https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a

COIPSDKEHHBIX JUEHOB

https://m.edso0.ru/e561253d

CriocoObI mosTyueHust 1

bubmmoreka [{OK

21 18.10
MPUMEHEHHE AJIKaIMCHOB https://m.edsoo0.ru/1aa81660
AJKMHBI: TOMOJIOTUYECKHI
psn, oomas opmyia,
HOMEHKJIATypa, 3JIEKTPOHHOE bubnuorexa [JOK
22 22.10
U TIPOCTPAHCTBEHHOE https://m.edsoo.ru/68b6cc4c
CTpPOEHUE MOJIEKY,
¢duznueckue cBoicTBa
93 XHUMHUYECKHEe CBOMCTBA 93.10 bu6moreka [IOK
aJIKUHOB ' https://m.edso0.ru/23493a93
KauecTBenHble peakuyu Ha bubnuoreka [IOK
24 . 25.10
TPOUHYIO CBA3b https://m.edsoo.ru/7blc48da
CriocoObl oTy4eHHS U bubmuorexa [JOK
25 05.11
[IPUMEHEHHE AIKMHOB https://m.edsoo.ru/a6f9alea
26 Pe:;il{egfj iilffﬁfﬁgf " 06.11 butmuorexa LIOK
P ' https://m.edsoo.ru/5db8e526
peaxkuuu
97 CucremaTu3zanus I/Iv 08.11
0000111eHrE 3HAHUH I10 TEME
T.4. ApomaTudeckue
YIJIEBOAOPO/bI (apeHbl)
ApeHbI: TOMOJIOTHYECKU I
08 psa, obmmas popmya, 1211 bubnuoreka [IOK

HOMEHKIIATypa.
DIEKTPOHHOE U

https://m.edso0.ru/a92a7094



https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094

IPOCTPAHCTBEHHOE CTPOCHUE
MoJIeKyJ1 O€H30J1a ¥ TOJTyOJIa,
uXx (pu3NYEeCcKHue CBOMCTBA

XUMHYECKHE CBOUCTBA

bubmmoreka [{OK

29 ApEHOB: PEAKIIUU 3aMeLEHHs 13.11 https://m.edsoo.ru/a44alae4
XHUMHUYECKUE CBOMCTBA

30 aApEHOB: PEAKIUH 15.11 bubnuoreka [JOK
NPUCOCANHEHHUS, OKUCIICHUE https://m.edsoo.ru/ad4alae4
rOMOJIOrOB OeH30.J1a

31 Oco0eHHOCTH XUMUYECKUX 10.11 bubmuorexa [JOK
CBOWCTB CTHpOJIA https://m.edsoo.ru/d5018a54
Pemenune pacu€THbIx 3ama4
Ha oTIpeieTIcHue bu6mmoreka [IOK

32 . 20.11
MOJIEKY/ISIPHO# (hOpMYJIBI https://m.edsoo.ru/53461a2c
OpraHMYECcKOro BellecTBa

33 CriocoObl MoTy4eHHs U 99 11 bubmuorexa [JOK
[IPUMEHEHHE apEHOB https://m.edsoo.ru/6f717d09
I'enetnyeckas CBsI3b MEKIY

34 pa3IMYHBIMU KJIacCaMu 26.11
YTJIEBOI0POJIOB
Pacuérsl no ypaBHEeHUAM

35 XUMHYECKUX PEaKLnu. 97 11

Cucrematusauus u
0000111eHrE 3HAHUN T10 TEME

T.S IIpupoansie
HCTOYHUKH yIJ1eBOAOPOAOB
1 UX nepepadoTka



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09

36

IIpuponnsii ras. IlomytHeie
HEe(TSHBIE Tra3bl

29.11

37

KamenHnslit yroiss n
IIPOJIYKTHI €r0 NepepaboTKU

03.12

bubmmoreka [{OK
https://m.eds00.ru/69h3398b

38

Hedtb 1 ciocoOsr e€
nepepaboTku. [Ipumenenmne
MIPOJIyKTOB MepepadOTKU
HedTH

04.12

bubmmoreka [{OK
https://m.edso0.ru/21f9de78

39

FeHeTI/I'-IeCKaSI CBA3b Me>1<21y
paSJ’II/I'-IHI)IMI/I KJ1accaMu
YTJICBOI0POJIOB

06.12

T.6 I'atoreHnpousBoaHbIE
yIJ1€BOI0PO/10B

40

l"anorenonpoun3BogHBIE
YTJIEBOJIOPOJIOB:
ANIEKTPOHHOE CTPOCHHE;
peaKInK 3aMeIIeHUs
rajoreHa

10.12

bu6mmoreka [IOK
https://m.edso0.ru/82h4d759

41

JeicTBue menoueit Ha
raJIOreHIIPOU3BOAHBIC.
Bsaumoneiictue
JIATAJION€HAIKAHOB C
MardueM U MUHKOM

11.12

42

Cucremaru3zamus u
000011eHIEe 3HAHUI 10
pazneny "VYrieBoaopoasr'

13.12

bu6mmoreka [JOK
https://m.edso0.ru/20e89f22

43

KonTtponsHas pabota o

17.12

bu6mmoreka [JOK



https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22

Teme "YTi1eBo10poIbl"

https://m.eds00.ru/95c9e298

Paznea 3.
Kucaopoacoaep:kammue 11
OpraHuyecKune coeInHEeHUs!
T.1 CniupTthl 1 peHoJIbI
[IpenenvHbIE OTHOATOMHBIE
CIUPTHI: TOMOJIOTUICCKHMA
s/, oo1Ias popMmyia,
44 ET}TI:OGHI/III; M(?J)Ieiy;’ 1 18.12 Brbmiorexa LIOK
’ https://m.edsoo.ru/df04c5cd
M30MepHsl, HOMCHKIIATYpa,
Kiaccudukanus,
¢uznyeckue cBoicTBa
XHUMHUYECKUE CBOMCTBA
45 MPEeACIbHBIX OJTHOATOMHBIX 1 20.12 bubmorexa [IOK
https://m.edsoo.ru/26ee34fe
CIUPTOB
CriocoObl oTy4eHHS U bubmuorexa [JOK

46 [IPUMEHEHHE O THOATOMHBIX 1 24.12 https://m.edso0.ru/484100000
CIIUPTOB 000000
[IpocTsie adupsr:

47 HOMEHKJIaTypa U U30Mepusi, 1 95,12 bubmuoreka [JOK
0COOEHHOCTH (PH3HUYCCKUX M https://m.edsoo.ru/c2c788b2
XMUMHUYECKUX CBOICTB
MHoroaTOMHBIE CITUPTHI:

48 STUJICHTJIUKOJIb U TJIULIEPHH, 1 97 12 bubnnoreka [JOK
uX pU3NYECKHe U https://m.edsoo.ru/ee4d84aa
XMUMHYECKHE CBOMCTBA

49 CriocoOslI mosTyueHust u 1 08.01 bu6mmoreka [JOK



https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa

IIPUMEHEHHE MHOTOaTOMHBIX
CIIUPTOB

https://m.edsoo.ru/d12e567d

@DeHOJI: CTPOEHUE MOJIEKYIIBI,

bubmmoreka [{OK

S0 QusiccKne CROHCTRA. L 10.01 https://m.edsoo.ru/2ce726f8
TokcuaHOCTH PeHONTA
51 XUMHUYECKUE CBONCTBA 1 14.01 bubnuoreka [JOK
¢benona https://m.edsoo.ru/037ca5f9
59 CriocoObl MoTy4eHus U 1 15.01 bubnuoreka [JOK
npuMeHeHue GpeHoa https://m.edsoo.ru/c77ddf4c
[IpaxTrueckas pabora Ne 2.
Pemenue
53 SKCIEPUMEHTAJIbHBIX 3a7a4 1 17.01 bubmmorexa LIOK
https://m.edsoo.ru/fdOced09
o teme "CrupTel U
dhenonsr"
54 Cucremaru3anus u 1 2101 bu6mmoreka [IOK
000011IeHHE 3HAaHHUH 110 TEME https://m.edsoo0.ru/1810ch9b
T.2 KapOooHusbHbIe
COeMHEHUS: aJIb/Ieru/Ibl U
keToHbI. KapGoHoBbIe 21
KHcJI0ThI. Cl10:KHbIE
3¢upbl Kupsbl
ANbJIeruibl U KETOHBI:
AIIEKTPOHHOE CTPOCHHUE
55 KapOOHMJIBHOU TPYIIIbI; 1 99 01 bubnuoreka [IOK

TOMOJIOTHUYECKHUE PSIIIBI,
oOmas popmyna, u3oMepus
1 HOMEHKJIaTypa

https://m.edsoo.ru/b139beaa



https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa

AJIB[[GFI/II[BI 1 KCTOHBI:

5 bu6mmoreka [{OK
% Qunricciie CBOHCTBA; 24.01 https://m.edsoo0.ru/c887425c
peaKIuu IPUCOCTUHCHUS
Peaknum okuciaeHus u
57 Ka‘-Ie(I:ITBeHHI)Ie peakuuu 28.01 Bubmuotexa LIOK
https://m.edsoo.ru/a393baad
aJbJICTUI0B U KETOHOB
58 Crioco0pI moTydeHust 99.01 bubnuoreka [JOK
AJIBJICTHIOB U KETOHOB https://m.edso0.ru/520d1c51
OIHOOCHOBHBIE MPEETbHBIC
59 KapOOHOBBIE KHCIIOTHI, 3101 bubnuoreka [IOK
0COOEHHOCTH CTPOEHHS UX https://m.edsoo.ru/fecOb113
MOJIEKYJT
N3omepusa u HOMeHKIIaTypa
60 Kap6OIfOBBIX KHCJIOT nyp 04.02 bubamorexa LOK
o https://m.edsoo0.ru/700cc87b
(hu3uvecKue CBOMCTBA
XUMHUYECKUE CBOMCTBA
61 MpEeACIbHBIX OJTHOOCHOBHBIX 05.02 bubmorexa [JOK
https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHCIIOT
Oco0OeHHOCTH CBOMCTB
62 MYpPaBbUHOM KUCJIOTHI. 07.02 bubnuoreka [JOK
Muoroo6pasue KapOOHOBBIX https://m.edsoo.ru/bb31be71
KHUCJIOT
OCcoOEHHOCTH CBOMCTB:
HeTpeACIbHBIX U
63 apofaa%[mquKHX 11.02 bubnnorexa HOK
https://m.edso0.ru/83a08773
KapOOHOBBIX,

JMKapOOHOBBIX,



https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773

THJIPOKCUKAPOOHOBBIX
kucnot. [IpeacraBurenu
BBICIIUX KapOOHOBBIX KHCIIOT

[ToHATHE O IPOU3BOIHBIX

bubmmoreka [{OK

o4 KapOOHOBBIX KMCIIOT 12.02 https://m.edso0.ru/0d162d9d
CriocoObl moTy4eHus u

65 MIpUMEHEHHE I(}:II)(SOHOBI)IX 14.02 Brbmiorexa LIOK

https://m.edsoo.ru/7c065c9d

KHCJIOT
CrnosxHble 3(upbl:
TOMOJIOTUYECKHUH psl, oOras bu6moreka [IOK

66 18.02
bopmya, H30MepHs U https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 dOu3nvecKrue U XUMUYECKHE 10.02 bu6mmoreka [IOK
cBoiicTBa 3(hrupoB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€THbIx 3a1ay:
M0 YPaBHEHHUIO XUMHUYECKON

68 peaKkIuu, Ha OIpeiesieHre 21.02
MOJIEKYJISIpHOH (hOpMYJIBI
OpPraHMYECKOro BellecTBa
[TpakTrueckas pabota Ne 3.
Pemenue

69 AKCIIEPUMEHTAJIbHBIX 337124 25.02 bubmorexa [JOK

https://m.edsoo0.ru/486671fb

o Teme "KapOoHoBbIe
KucnoThl. CroxHbIe d3PUphI"
XKupsl: cTpoenue,

70 ¢bu3nyeckrue 1 XUMHUYECKUE 26.02 bubnmorexa HOK

CBOICTBa (THAPOIHU3)

https://m.edsoo.ru/al19c5b98



https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98

Oco0EHHOCTH CBOUCTB
JKUPOB, COAEPHKALINX

bubmmoreka [{OK

71 28.02
OCTATIH HETIPEACIBIHX https://m.edsoo.ru/b0331922
XKUPHBIX KHCIIOT. JKUpHI B
IPUPOJIC
MpEl1a KaK COJIU BBICIINAX
M ricrBue. [Toustu :
Hee A https://m.edso0.ru/3c566565
0 CHHTETHYECKHUX MOFOIIUX
cpencrax (CMC)
I'emermueckas CBA3b
YIJIEBOLOPOJIOB U bubnuoreka [IOK
73 05.03
KHCJIOPOCOAEPIKAIIINX https://m.edso0.ru/56790c96
OpPraHUYECKUX BEIIECTB
74 Pacuétsl o ypaBHermM 07.03
XUMHUYECKUX PEAKITU
75 Cucremaru3anus u 11.03 bu6mmoreka [JOK
0000IIEHNE 3HAHUI 110 TEME ' https://m.edsoo.ru/f8eaf2eb
T.3 YriaeBoanl
OO6mras xapakTepucTuKa
yIJIeBOJIOB U Ki1accuuKaius bu6mmoreka [JOK
76 12.03
yIJIEBOIOB (MOHO-, IU- U https://m.edso0.ru/7a9693al
MOJIMCaxapyIbl )
M :
77 (plf;ﬁiaff f;ﬁcma n 14.03 bubnnorexa HOK
' https://m.edsoo.ru/b4bdda2d
HaX0XJICHUE B IPUPOJIC
78 [IpuMeHeHue roKo3bl, €€ 18.03 bu6mmoreka [JOK



https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
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3Ha4YCHHE B
KU3ZHEACSITCIIbHOCTH
opranusma

https://m.edsoo.ru/5e61122d

Hucaxapuapl: caxaposa,

79 MaJIbTO3a U JIAKTO3a. 1 19.03 bubmmoreka [{OK
HaxoxeHue B npupoje u https://m.edsoo.ru/eb0384e7
MIPUMEHECHHE JHCaXapuIoB
[Tonucaxapuasl: cTpoeHue

80 MaKpOMOJIEKYII, (PU3UIECKUE 1 9103 bubmuotexa [JOK
U XHMHYECKHE CBOMCTBA, https://m.edso0.ru/72a04508
MIPUMCHCHHE

81 [TonsiTHe 06 NCKYCCTBEHHBIX 1 01.04 bubnuoreka [IOK
BOJIOKHAX https://m.edso0.ru/6216e766
Pemenune pacueTHbIx 3a1a4
Ha OIpe/IeICHNUE T0JIH

82 BLIXOE&ipO,HyKT: peakuuu 1 02.04 bubmorexa [IOK

https://m.edsoo.ru/7fde47ef
OT TEOPETHUYECCKHU
BO3MOYKHOTO
Cucremaru3anus u
83 00001IeHNE SII:IIaHI/Iﬁ 110 1 04.04 bubmorexa [JOK
https://m.edso0.ru/08d4364c
pasneny
KontponpHas padoTa no

84 TEME 1 08.04 bubnuoreka [JOK
"Kucnopoacoaepkaiime https://m.edso0.ru/42c6678e
OpraHUYeCcKUe coequHeHus"

Pasnen 4. Azorcoaepxkamme 12

OPraHu4YeCKue COCIUHCHUSA



https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e

T.1AMHHBI.
AMHUHOKUCJIOTHI. besikn

AMUHBL: KITacCU(pHUKAIINS,
CTPOEHHE MOJIEKYJI, 001Iast

bu6mmoreka [{OK
8 Qopwyxa, H3OMEpHA, 09.04 https://m.edsci.ru/efa7e6ca
HOMEHKJIaTypa 1
¢uznueckue cBoiicTBa
86 XHUMHUYECKHEe CBOMCTBA 11.04 bubmmoreka [IOK
amu(paTUIECKNX aMUHOB https://m.edsoo.ru/1bc5cf80
AHWIMH: CTpO€HNE aHUIIUH
87 OCO6J-;HHO(;T1:IO:PIM§I‘?CCKJ:/IX ) 15.04 Bubnmorexa [IOK
. https://m.edsoo.ru/39cd21f1
CBOMCTB aHUJIMHA
CnocoObl TToTyYeHUs U
88 MIPUMEHEHHE a}.l,'IqI/I(baTI/I‘ICCKI/IX 16.04 Bubnuorexa LIOK
https://m.edsoo.ru/eal38763
aMHHOB
AMUHOKHCIOTHI:
HOMECHKJIATypa U U30MEPHS
89 (bH3quCKHZPCBOﬁCTBa. o 18.04 Bubmiorexa LIOK
https://m.edsoo.ru/d1773e80
OTtnenbHBIC IPEACTABUTETN
0-aMHHOKHCIIOT
XHUMHUYECKHE CBOMCTBA
AMHHOKHUCIIOT, UX
90 6HonornquK(;e 3HAYCHUE 22.04 bubmuorexa LIOK
https://m.edsoo.ru/77df705a
aMHHOKHUCIIOT. CUHTE3 B
TUIPOJIU3 TIENTHIOB
01 benku xak npupoHbIe 93.04 bubnuoreka [JOK

MOJIUMEPBI; CTPYKTYPHI

https://m.edso0.ru/429e9899



https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899

0eIIKoB

92

XUMHYECKHE CBOUCTBA
0EIIKOB

25.04

bubmmoreka [{OK
https://m.eds00.ru/6237306d

93

A3oTcoaep:xaiue
reTePOLMKINYECKUE
coennHeHus. HykienHoBsle
KHUCJIOTBI: COCTaB, CTPOCHHE
1 OMOJIOTHYECKast POJib

29.04

bubmmoreka [{OK
https://m.edso0.ru/521d1431

94

[IpaxTueckas pabora Ne 4.
Pemenne

3KCHepI/IMeHTa.]'II)HI)IX 3aga4
1o Teme "A30TcoaepKamime
OPraHN4YeCcKUe COeAMHEHU"

30.04

bu6moreka [IOK
https://m.edso0.ru/8e3c02d1

95

[TpakTruueckast padota Ne 5.
Pemenne
AKCIIEPUMEHTAJIbHBIX 33124
o Teme "Pacno3naBanue
OPraHM4eCcKUX COCTUHEHUN"

06.05

bu6mmoreka [IOK
https://m.edsoo.ru/bde3fdf6

96

KontponpHas padoTa no
Teme "A3oTcoepxaniue
OpPraHu4ecKue CoeaMHEHU"

07.05

bu6mmoreka [JOK
https://m.edsoo.ru/ce561bc?

Pasnea S.
BbicokomoiieRyIsipHbIe
cOoeIMHEeHU

T.1 BeicokoMo/IeKYJISIPHBIE
COCAMHEeHUS

97

OcCHOBHbBIC TIOHATUS XUMUHU

13.05

bu6mmoreka [JOK



https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7

BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUN U METOBI UX
CHUHTE3a —II0JIMMEpU3alus 1

https://m.edso0.ru/7aa63ebd

TTOJIMKOHICHCAITHS

98 IInacTmaccel. YTunuzanus u 1 14.05 bubmmoreka [{OK
nepepaboTKa MiIacTuKa https://m.edsoo.ru/82242e0f
DJ1acToMephl: HATypaTIbHBINA

99 CI/IHTCTI/I‘I&E}KI/IG Ka};IPinI(I/I. 1 16.05 Brbmiorexa LIOK

https://m.edsoo.ru/246103ec
Pesuna
BosokHa: HatypanbHsIe,

100 HCKYCCTBEHHBIE, 1 20.05 bubnuoreka [IOK
cuntetndeckue. [lonumepsr https://m.edso0.ru/5963a601
CHEIUaIbHOTO HA3HAYCHUS
[TpakTruueckas padota Ne 6.

Pemenue
101 AKCIIEPUMEHTAJIbHBIX 33724 1 21.05 bubmorexa [IOK
https://m.edsoo.ru/3aebd77a
mo Teme "Pacmo3HaBanue
IUIACTMACC U BOJIOKOH"
O6o0menue u
CHUCTEMaTH3aIUs U3YYCHHOTO
102 Marepuaia H(L)I TeMeyq 1 23.05 bubmmorexa LIOK
https://m.edsoo.ru/6a22ble8
"BbicOKOMOTNIEKYIISIpHbBIE
coequueHus"
OBUIEE KOJIMYECTBO YACOB 102

I10 ITPOTPAMME



https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8

11 KJIACC

KounyecTBo yacoB DJeKTPOHHBIE
Jara usyyenus
Ne uudposbie
Tema ypoka KoHTpoJbHBI IIpakTU4ecku
n/n Bcero o0pa3oBaTe/ibHbIE
e padoThlI e padoThI
[Tnan Daxt pecypeel
Paznen 1. TeopeTnueckue 0CHOBBI
XUMHUHU
T.1 Crpoenue aToma.
IMepuoanyeckuii 3aKoH U 9
Ilepuoauyeckasi cucrema
XuMudeckux 3jementoB . K.
MenpaeiaeeBa
Atom. CocTaB aTOMHBIX fI]1€ Bubnuorexa LIOK
) . Hep- 1 03.09 https://m.edsoo.ru/5
XUMUYECKUH 31eMeHT. M30Torb!
9cl12ee
CrtpoeHue 3IIeKTPOHHBIX 000JI04eK Bubmiorexa LIOK
aT:MOB KBaHTOBI:)IC . 1 04.09 https://m.edsoo.ru/b
’ 4d9fffa
Knaccudukanus XuMu4ecKux Bubmiorexa LIOK
S IOMEHTOR (su d-, F-omemerTen) 1 05.09 https://m.edsoo.ru/6
P 1294af9
Pacnipenenenue 3nekTpoHOB MO Bubmiorexa LIOK
aTOMiLfM 06U P 1 10.09 https://m.edsoo.ru/f
P 5750fe



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/f5f750fe

DNeKTpOHHBIE KOHPUTYpALIUU

bubmuoreka [JOK

5 aTOMOB 3JICMEHTOB B OCHOBHOM U 1 11.09 https://m.edsoo.ru/8
BO30Y)KIEHHOM COCTOSTHUU 149e846
DNeKTPOHHBIC KOH(DUTYparim Bubmuotexa LIOK

6 HOHOB, DIEKTPOOTPHIATENEHOCTE 1 12.09 https://m.edsoo.ru/a

’ 0764b24
[Tepuonnueckuii 3aKOH U
[lepuoanueckas cucrema bubnuorexa [JOK

7 XUMUYecKux 3aementoB J1. U. 1 17.09 https://m.edsoo.ru/l1
MeHneneeBa, CBSI3b C COBPEMEHHOM 6957c01
TEOPUEHN CTPOCHUSI AaTOMOB
3aKOHOMEPHOCTHU U3MEHEHUS
CBOMCTB XMMHYECKHUX DJIIECMECHTOB U bu6mmoreka [IOK

8 00pa3yeMbIX UMH TPOCTHIX U 1 18.09 https://m.edsoo.ru/f
CJIOKHBIX BEIIECTB 10 TPyMHIam 1 8468927
TIepHoJIaM
CucreMaruzanys 1 00o01eHme bubmmorexa [JOK

9 SHAHMH O Tene 1 19.09 https://m.edsoo.ru/8

fad2942
T.2CTpoeHnue BelecTBa. 11
MHuoroo0pa3ue BelecTB
Buibl XUMUYECKOH CBSI3H.
MexaHu3Mbl 00pa3oBaHUS bubnunoreka [JOK

10 KOBaJIEHTHOM CBsi3U. BomopoaHas 1 24.09 https://m.edsoo.ru/5
CBsA3b. MeXMOJIEKYIIIPHBIE a8072af
B3aMMO/ICHCTBUS

11 BaneHnTHOCTb U BaJICeHTHBIE 1 25.09 bubmuoreka [JOK



https://m.edsoo.ru/8149e846
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/f8468927
https://m.edsoo.ru/f8468927
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/5a8072af

BO3MOHOCTHA aTOMOB. CBS3b
AJIEKTPOHHOU CTPYKTYPBI MOJIEKYII C
Hux FGOMCTpI/I‘ICCKI/IM CTpOGHI/IeM

https://m.edsoo.ru/3
d2ca093

[IpencraBneHus 0 KOMIUJIEKCHBIX

bubmmoreka [{OK

12 COCIMHEHUSX: COCTaB U 26.09 https://m.edsoo.ru/8
HOMEHKJIaTypa c66b12a
BemecTa MoJIeKyISIPHOTO U Bu6morexa LIOK
13 HEMOJICKYJIIPHOTO CTpOCHHUS. THUITBI 01.10 httos://m.edsoo.ru/e
KpHSTananeCKHx pEIIeTOK U 167635h
CBOWCTBa BEIIIECTB =
[TonaTHE O AMCHIEPCHBIX CHCTEMAX. bubnuoreka [IOK
14 [pencTaBneHne 0 KOJUIOUIHBIX 02.10 https://m.edsoo.ru/d
pacTBopax a2c70e4
HctunHbBIE pacTBOPHI: HACHIIIICHHBIE bubmuorexa [JOK
15 1 HEHACBIIIICHHBIE, PACTBOPHUMOCTb. 03.10 https://m.edsoo.ru/e
Kpucrammoruaparsr 9ccdd8d
CriocoObI BeIpaYKEHHS Bubmorexa HOK
16 KOHIICHTPALUH PACTEOPO 08.10 https://m.edsoo.ru/3
28e653a
PemeHHvev?az[aq C MCIIOJIb30BAaHHEM BuGmorexa [OK
17 HOTLITH “MAceonat 10,51 . 09.10 https://m.edsoo.ru/7
?aCTBopeHHoro BeIIeCTBA ; 8560abd
MOJISIPHAsI KOHIICHTPAIUS
Knaccudukarus 1 HOMEHKIATypa bubnnorexa HOK
18 10.10 https://m.edsoo.ru/b
HEOPraHMYECKUX BEIIECTB £90108d
19 CucreMaru3anus 1 0000IIeHne 15.10 bu6nmoreka [JOK



https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/bf9e108d

3HAHUH 110 TEME

https://m.edsoo.ru/8
d2c6a3a

KonTtponesHast pabota mo Temam
"Crpoenue atoma. [lepuoauueckuii

bubmmoreka [{OK
20 saxon it leproirieckas cicTema 1 16.10 https://m.edsoo.ru/7
XUMHUYECKnX deMeHToB 1. Y.
Oa60aa4
Memnneneera", "Ctpoenue
BemiecTBa. MHOroo6pasue BemiecTs"”
T.3 Xumunueckue peakuuu 19
Knaccudukanus xumuaecknx
oprasmicecoft s, Jaxon Bbmorera LIOK
21 COXPAHEHHS MACCH BEIIECT; FKOH 1 17.10 https://m.edso0.ru/6
’ 335cdd?
COXPaHEHHUS U IPEBPALCHUS
SHEPruM MpU XUMUYECKUX PEaKIUIX
Tennossie 3 HEKTH XUMUUYECKUX bubmuorexa [JOK
22 peaknuii. TepMOXUMUYECKHE 1 22.10 https://m.edsoo.ru/d
YpaBHCHHS 1db86da
Brrunciienus no ypaBHEHUSIM bubmuoreka [JOK
23 XUMUYECKHUX PEaKIUi 1 1 23.10 https://m.edsoo.ru/8
TEPMOXUMUYECKHM YPAaBHEHUSIM 7b13954
CKOopoCTh XMMUYECKOH peakiuu, eé
24 3aBUCHMOCTD OT Pa3JInYHBIX 1 24.10
¢dakropoB. Katanus u kaTanuzatopbl
25 ['oMoreHHbIe U TeTeporeHHbIe 1 05.11
peaxiuu
26 ITpakTtnyeckas padora Ne 1 o teme 1 06.11 bubnuorexa [IOK



https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/87b13954

"Bausiaue pa3nuvHbIX (aKTOPOB Ha
CKOPOCTh XUMHUYECKON peakiuu"

https://m.edsoo.ru/1
facaldl

OO6patumsbie 1 HEOOpaTUMBIE

bubmmorexa [{OK

27 peakii, XUMIHECKOe PABHOBECHE 07.11 https://m.edsoo.ru/3
' 0952f9b
[IpakTrueckas padbora Ne 2 1o Teme
"]_;[))J'II/IﬂHI/Ie pa3nmemx ¢dakTopoB Ha Brbmiorexa LIOK
28 HOIOKEHIE XIMIIECKOro 12.11 https://m.edsoo.ru/3
" bf34el17
paBHOBECHS
DJIEKTPOJIUTHYECKAS] AUCCOIUALIHSL. bubmuorexa [JOK
29 CuiibHbBIC U CITA0bIe SJICKTPOJIHTHI. 13.11 https://m.edsoo.ru/5
Crernenp IUCCOUAALIA f766bdf
HNonnoe npousBenenne Boasl. Cpena bu6mmoreka [IOK
30 BOJIHBIX pacTBOPOB. BomopomHbIi 14.11 https://m.edsoo.ru/3
nokasatens (pH) pactBopa 966¢a89
I'maponus coneit. Peakiuu, bu6mmoreka [IOK
31 [IPOTEKAIOIIKE B PACTBOPAX 19.11 https://m.edsoo.ru/0
AIIEKTPOJIMTOB 9d5a9bd
[IpakTrueckas padota Ne 3 o Teme bu6mmoreka [JOK
32 "XUMHUYECKUE PEAKIMH B PACTBOpaAX 20.11 https://m.edsoo.ru/2
AIIEKTPOJIUTOB" e3daeb0
OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIC bubnuoreka [JOK
33 peakuun. BaxkHeiime OKHCIUTEN 21.11 https://m.edsoo.ru/5
1 BOCCTAHOBUTEIIH 6226060
MeTo1 3IeKTPOHHOTO (JEKTOHHO- bubmorexa LIOK
34 26.11 https://m.edsoo.ru/f

MOHHOT0) OanmaHca

b691387



https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/fb691387

DJIEeKTPOJIN3 PaCTBOPOB U PACILJIABOB

bubmuoreka [JOK

35 BemecTs 1 27.11 https://m.edsoo.ru/9
3fb97d2
bubmmoreka [{OK

36 Perenue 3a1a4 pa3nMyHbIX TUIIOB 1 28.11 https://m.edsoo0.ru/5
a859d16
bubmmoreka [IOK

37 Pemenue 3a1a4 pa3mMyHbIX TUIIOB 1 03.12 https://m.edsoo0.ru/5
afa265d

CucreMaruzamus 1 00001eHne bu6moreka [IOK
38 3HaHMI 10 TeMe " XuMHYecKrue 1 04.12 https://m.edsoo.ru/c

peakmun" 161eb85

KonTtponbHas padoTa o Teme Bubnuorexa LIOK

39 "Xumeckie peaxi” 1 05.12 https://m.edsoo.ru/a

8a0a930
Pa3znen 2. Heoprannueckasi Xumusi 31
T.1 Hemeramsl
[TonoxeHne HeMeTaIoB B
[lepuonnyeckoit cucteme BuGmorexa [OK
40 XAMIHECKHX SMEMCHTOB /1. 1. 1 10.12 https://m.edsoo.ru/8
MenieneeBa 1 0COOEHHOCTH
ca2dcad
CTpOEHHUs UX aTOMOB. Du3nueckue
CBOICTBa HEMETAIIIIOB
AnnoTpomnus HeMeTayuIoB (Ha bubnuoreka [IOK

41 puMepe KHCIOpoia, Cephl, 1 11.12 https://m.edsoo.ru/e

docdopa u yraeponaa) f92c91c

42 Bopopoa: nonydenue, Gpusnueckue 1 12.12 bubnuorexa [IOK



https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/ef92c91c

Y XMMHYECKHUE CBOMCTBA. [ mapubl

https://m.edsoo.ru/0
aa8f613

["anorensl: HAXOXKJIEHHUE B IPUPOJIE,

bubmmorexa [{OK

43 CIOCOOBI OIYYCHUS, PU3UUCSCKUE U 17.12 https://m.edsoo.ru/4
XUMHYECKUE CBOMCTBA e223795
lNanorenoBonopoasl. Baxunenmue bubnuorexa [JOK

44 KHCIIOPOJICOACPIKAIIIE COSTUHEHUS 18.12 https://m.edsoo0.ru/6
rajJoreHOB b3255e6
JlaGopaTopHbIe U IPOMBIIIJICHHbIE BuGmorexa LIOK

45 CIOCOOEI OIYHCHIA FAIOTCHOB. 19.12 https://m.edso0.ru/6
[IpuMeHeHue rajgoreHoB U ux

. 971acas
COCITMHEHUI
[TpakTruueckast padota Ne 4. bu6mmoreka [IOK

46 Perrenune sKcriepruMeHTaIbHBIX 24.12 https://m.edsoo0.ru/8
3ama4 1o teme "TamoreHsr" b26fecd
Kucnopon: naboparopusie u
MIPOMBIIIJICHHBIE CITOCOOBI bubnmuorexa [JOK

47 MOJTy4eHHUsI, PU3UUIECKUE U 25.12 https://m.edsoo.ru/c
XUMUYecKre cBoicTBa. O30H. 8abc36a
[TpumMeHeHue KUCIOpoaa U 030HA

bubnuoreka [JOK
48 OxcHuIBl U IEPOKCHIBI 26.12 https://m.edsoo.ru/5

c8816a0

bu6mmoreka [JOK

49 Pernienue 3a1a4 pa3inyHbIX THIIOB 08.01 https://m.edso0.ru/2

b6d8b4b

50 Cepa: Hax0KJ€HHUE B IPUPOJIE, 09.01 bubnuorexa [IOK



https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/2b6d8b4b

crocoObl NOJTYYeHUs, PU3UIECKUE U
XUMHUYECKUE CBOMCTBA

https://m.edsoo.ru/4
6afael6

bubmmorexa [{OK

51 CepoBo10po1, CYIbGHUIbI 14.01 https://m.edsoo.ru/7
c875999
Kucnopoconepxamnme coeqMHEHNS bubnuorexa [JOK
52 cepbl. OCOOCHHOCTH CBOWCTB 15.01 https://m.edsoo.ru/8
CEPHOM KUCIIOTHI cfa2548
[TpakTuueckast pabota Ne 5.
P:HIGHI/Ie SKCHCI;)I/IMeHTaJ'IBHLIX Bubnuorexa LIOK
53 sazas 1o Teme "Cepa 1t e 16.01 https://m.edso0.ru/0
" afb05e4
COCTMHEHUS
ABOT: HaXOXJEHUE B MPUPOJIE, BuGmorexa LIOK
54 CrocoObI nonyqeimﬂ, buszndeckue u 21,01 https://m.edsoo.ru/b
XMUMHYECKHE CBOMCTBA. AMMHMAK, add2255
HUTPUJIBI -
Kucnopoaconepxariue coequHeHUs bu6mmoreka [JOK
55 azota. OCOOEHHOCTH CBOMCTB 22.01 https://m.edsoo.ru/e
A30THOM KHUCIIOTHI 2965afe
[Ipumenenue a3oTta u €ro Bubmiorexa LIOK
56 coeutenmii, A3OTHEI yA0Gper 23.01 https://m.edsoo.ru/l
' 2915059
®dochop: HaxOXKIEHHE B IPUPO/IE, BuGmorexa [OK
57 CHOCOOBI nonyqeimﬂ, buznueckue u 98.01 https.//m.eds00.ru/9
XUMHUYEcKue cBoiicTBa. Dochuabt u
a6b43ec
dochun
58 Oxcunel pocdopa, 29.01 bubnuorexa [IOK



https://m.edsoo.ru/46afae16
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/9a6b43ec

docdopcoepraniue KUCIOTHI.
Conu pochopHOI KUCTOTHI

https://m.edsoo.ru/c
7a2d429

[Tpumenenne pocdopa u ero

bubmmorexa [{OK

59 coequnaenuit. @ochopHbie 30.01 https://m.edsoo.ru/a
yInoOpeHust 218070a
[IpakTrueckas padora Ne 6.

P:HIGHH@ BKCHCII))I/IMCHTaHI)HI)IX bubmmorexa LIOK

60 321 110 Tene "A30T 1 hocdop i X 04.02 https://m.edsoo.ru/8

" 175ac3f
COCTMHEHUS
VYraepona: HaXOXKACHUE B anPoae, BuGmiorexa [IOK

61 LIOTPOIHELE MOAHPHKALIL, 05.02 https://m.edsoo.ru/l
(bmfmecme U XUMHYECKUE eb19f9e
CBOWCTBA, MPHUMEHEHHE
Oxkcun yraepona(ll), okcrnn bubmuorexa [JOK

62 yraepoaa(lV), yroasHast KHCIOTa U 06.02 https://m.edsoo.ru/d
e€ comu ba58adf

bu6mmoreka [JOK

63 Perrenue 3a1a4 pa3InyHbIX THIIOB 11.02 https://m.edso0.ru/6

029b609
Kpemuuii: Haxox1eHUe B IPUPOJE, bubnmuorexa [JOK

64 CIIOCOOBI MOJTyueHHS, GU3HUCCKHE U 12.02 https://m.edsoo.ru/l
XMUMHYECKUE CBOIMCTBA 43558ab
Oxcup kpemuusi(1V), kpemHueBas bubmmorexa LIOK

65 HCTOTA. CILHKATEL ’ 13.02 https://m.edsoo.ru/3

’ 170e7bl
66 IIpuMeHeHre KpEMHUS U €T0 18.02 bubnuorexa LIOK

coemuneHuit. CTEeKI0, ero

https://m.edsoo.ru/3
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https://m.edsoo.ru/a218070a
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/1eb19f9e
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https://m.edsoo.ru/dba58adf
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https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0

IMMOJIY4YCHHEC, BUABI CTCKJIA

93cdacO
https://m.edso0.ru/5
823cefb

bubmmoreka [{OK

67 Perenue 3a1a4 pa3nMyHbIX TUIIOB 1 19.02 https://m.edsoo.ru/b
6241801
CucreMaTuzarmus 1 00001eHne bubmmorexa [JOK
68 A 10 Tente "HeneTarer” 1 20.02 https://m.edsoo.ru/6
e864db5
KonTtponbHas padoTa o teme Bubnuorexa LIOK
69 "Henerammer" 1 25.02 https://m.edsoo.ru/d
0484c76
T. 2 Merasnisbl 23
AHaNn3 pe3yabTaToB KOHTPOJIBHOM Bubnuorexa LIOK
70 PAGOTEL, KOppEKILs OmHGOK 1 26.02 https://m.edsoo.ru/2
’ b7e9510
[TonoxeHue MeTaioB B
[lepuoauueckoii cucreme BuGmorexa [OK
71 HHUMITFICCITX SJCMCHTOB. 1 27.02 https://m.edsoo.ru/9
Oco0OeHHOCTH CTPOEHHUS
839cl6e
AIIEKTPOHHBIX 000JI0UEK aTOMOB
METaJJIOB
OO6mue puznuecKkre CBOMCTBA bu6mmoreka [JOK
72 MeTaioB. [IpuMeHeHne MeTasioB B 1 04.03 https://m.edso0.ru/5
OBITY U TEXHUKE 1dac9d3
73 CmnaBsl MetaioB. Kopposust 1 05.03 bubnuoreka [JOK

MCTAJlJIOB

https://m.edsoo.ru/4



https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3

2b872e3

bubmmorexa [{OK

74 Perenue 3a1a4 pa3mMyHbIX TUIIOB 06.03 https://m.edsoo.ru/e
3de37b6

DNEeKTPOXUMHUYECCKUHN PSif bubnuorexa [JOK
75 HanpspKeHu MetayutoB. Oomme 11.03 https://m.edsoo0.ru/9

CrocoObI TIOYYEHUSI METAJLJIOB 4eb377a

OO6mast xapakTepUCTHKA METAILIIOB

| A-rpynnsl [lepuonnyeckoit

CHCTEMBI XUMHUYECKHUX DJIEMEHTOB. bu6moreka [IOK
76 Harpuii u kanuii: moyy4yeHue, 12.03 https://m.edsoo.ru/e

bu3nvecKkre 1 XUMHUECKUE 12c26b3

CBOMCTBA, TPUMEHEHHNE TTPOCTHIX

BEIIECTB U X COCTUHECHUN

OO6mrast XxapaKTepuCTUKAa METAILIIOB

[ HA-rpynmsr [Tepuoanyaeckoit

CHUCTEMbI XUMHUYECKHX DJICMEHTOB. bu6mmoreka [JOK
77 Maruuii 1 KaJblHii: TOJIy4eHHE, 13.03 https://m.edsoo.ru/7

(bu3UYEeCKUEe U XUMHUYECKUE c3e49c0

CBOMCTBA, MPUMEHEHHUE MTPOCTHIX

BEILIECTB M UX COCTUHCHHI

JKEcTKOCTh BOIBI M CIIOCOOEI €8 bubmorexa [JOK
78 18.03 https://m.edsoo.ru/c

yCTpaHEeHHs 74bfae9

AJNIOMUHMIL: TIOJTyYEHUE, bubmmoreka [JOK
79 ¢bu3nyeckrue 1 XUMHUYECKUE 19.03 https://m.edsoo.ru/0

CBOI’ICTB&, MMPUMCHCHUC

e79b266



https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e3de37b6
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https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/7c3e49c0
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https://m.edsoo.ru/0e79b266

AmdoTepHbIE CBOICTBA OKCUAA U
TUIPOKCHUIA ATTFOMUHUS,

bubmmoreka [{OK

80 THJIPOKCOKOMIUIEKCHI AIFOMHHUS, UX 20.03 hitps://m.edsao.ru/s
’ d12d318
MIPUMCHCHHE
81 Pemrenue 3agau pa3auvHbIX TUIIOB 01.04
[IpakTuyeckas padbora Ne 7.
P;)HICHI/Ie BKCHCII))I/IMeHTaHI)HI)IX buommorexa [HOK
82 saad 110 Teme "MeTaTN MIaBHbIX 02.04 https://m.edsoo0.ru/2
" 7adaf43
MOATPYIIIT
OO0mas xapakKTepHCTHKa METaJIIIOB
Hog(l)‘—IHBIXpHOJIFI;)yHH (b-rpymm) Bubmmorexa [IOK
83 Mepuoaeckoii cricrens: 03.04 https://m.edso0.ru/6
10d7431
XUMHUYECKUX DJIEMEHTOB
dOu3nvecKrue U XUMUYECKHE bu6mmoreka [IOK
84 CBOMCTBA XpOMa M €ro COCINHCHHI, 08.04 https://m.edso0.ru/9
UX IPUMEHCHHE 911bef3
Baxueliine coeiMHEHUs] Maprasiia. bu6mmoreka [JOK
85 [TepMaHraHaT Kaius, ero 09.04 https://m.edsoo.ru/0
OKHCIIMTEIIbHBIC CBOMCTBA 39d69c8
(DI/I?:I/I‘ICCKI/IC U XUMHYECKHE ) BuGmiorexa LIOK
86 l(if::CTBa JKese3a U €ro COCAMHEHU. 10.04 https://m.edsoo.ru/l
YYCHHE U TIPUMECHCHUE CIIJIaBOB b7f8741
Kesesa
duznyecKrue U XUuMHUYECKHUE bu6mmoreka [JOK
87 CBOMCTBA MEH U €€ COENUHEHNH, UX 15.04 https://m.edsoo.ru/2
IIpUMEHEHHE bc0f954
88 dOu3nvecKue U XUMUYECKHE 16.04 bu6nmoreka [JOK



https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/1b7f8741
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https://m.edsoo.ru/2bc0f954

CBOMCTBA LIMHKA M €r0 COCIUHCHHUIA,
HX IPUMEHEHUE.
' apOKCOKOMILIEKCHI IMHKA

https://m.edsoo.ru/b
1f2beal

[Tpaktuyeckas padora Ne 8.
Pemenne SKCIICPUMCHTAJIbHBIX

bubmmoreka [{OK

89 17.04 https://m.edsoo.ru/a
3a7a4 o Teme "MeTauibl MOOOYHBIX
" 6e352¢ea
MOATPYIIIT
bubmmoreka [IOK
90 Perenue 3a1a4 pa3aMyHbIX TUIIOB 22.04 https://m.edsoo.ru/a
8b83d83
O06001IeHre U CUCTEMAaTHU3AIIHS bubmuorexa [JOK
91 M3yYEHHOTO MaTepualia 1o TemMe 23.04 https://m.edsoo.ru/e
"Metamisr" 91fe975
KonTtponbHas padoTa o Teme Bubnuorexa LIOK
92 I 25.04 https://m.edsoo.ru/8
3f63ea3
AHalu3 pe3yabTaToB KOHTPOJIbHOM Bubmmorexa LIOK
93 PAGOTEL, KOppEKILS OmHGOK 29.04 https://m.edsoo0.ru/9
’ ebff2fd
Paznen 3. XuMus 1 ;KU3HL
T.1MeTtoanl NO3HAHMSA B XUMHH.
XuMHus U KM3Hb
POJ‘IBVXI/IMI/II/I B o0ecIieueHuu BuGmorexa [OK
94 Z;Zﬁ:::g;;apﬁs:z; o Ha 30.04 https://m.edso0.ru/0
' YAHBIX 80fe1f0
METOJIaX UCCIIEAOBaHUS BEIISCTB
95 HayuHnple NpyUHIUIIBI OpraHu3aiy 06.05 bubnuorexa [IOK
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XMMHUYECKOTO TIPOU3BO/ICTBA.
[IpompliieHHBIE CLIOCOOBI
MIOJTyYEHHUSI BYKHEUIIINX BEUIECTB

https://m.edsoo.ru/2
e45a44f

XHUMUYECKOE 3arpsi3HEHUE

bubmmoreka [{OK

96 OKpYIKaroIlel Cpeibl ¥ ero 1 07.05 https://m.edsoo.ru/9
TTOCJICJICTBUS f11bf51
XuUMUS U 3J0POBbE YEIOBEKA. Bubmuotexa LIOK
97 JlexapcTBerHbie cpeicTBa 1 08.05 https://m.edsoo.ru/a
6552721
Xumust nuiy. Ponb xumun B bu6moreka [IOK
98 00€ECIIeYEeHNH TTIIEBOM 1 13.05 https://m.edsoo.ru/1
0e30macHOCTH f7b5bd2
Kocmernueckue u mapdromepHsie Bubnuorexa LIOK
99 cpencTea. Bermopas i 1 14.05 https://m.edsoo.ru/d
ad42d5a9
XWMUS B CTPOUTEIIHCTBE. bubmuorexa [JOK
100 Baxkneiiime cTpouTeIbHbBIC U 1 15.05 https://m.edsoo0.ru/6
KOHCTPYKIITMOHHBIE MaTePHAIIbI 169003
XUMMS B CEIIbCKOM XO3SMCTBE. bu6mmoreka [JOK
101 OpranuyecKre U MHHEPaIbHBIE 1 20.05 https://m.edsoo.ru/f
yIaoOpeHus d39587d
bubnuoreka [JOK
102 Sii;;iﬁiﬁ? # 0bobmere 1 2282 https://m.edsoo.ru/d
' b979c70
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. Pym3utuc I'.E. Xumus. 10 xnacc: yuel.mas o01ieo0pa3oBaTelbHbIX OpraHU3aliii:
6a3zoBeiii ypoBeHs / [.E. Pymsutuc, ®@.I" ®enpaman. — M.: [IpocBemenue, 2014, — 224 c.

2. Pymutuc I'.E. Xumusa. 11 kmace: yued./u1s 00meo0pa3oBaTebHBIX OpraHU3ainii:
6a3oBbIii yposenb / I'.E. Pymsutuc, @.I" ®enpaman. — M.: [IpocBemenue, 2014. — 224 c.

3. Pymsuruc I'.E. Xumus 10 xiracc: yue6.mocodue i1 00meodpa3oBaT. OpraHu3anui:
yray6n. yposenb / I'.E. Pymsutuc, ®.I' ®enbaman. — M.: Ilpocsemenue, 2018. — 351 c.

4. Pymsutuc I'.E. Xumus 11 knacc: yae0.mocobue 11t 0611eo06pa3oBaT. OpraHu3aiii:
yray0n. ypoBenb / I'.E. Pymsutuc, @.I' ®enbaman. — M.: Ilpocsemenue, 2018. — 335 c.

5. Epemun B.B.  Xumusa. YrnyOnéususiii  ypoBenb. 10 kmacc:  y4el.ns
obmeoOpazoBar. opranusanuid: yriayon. yposenb / B.B. Epemun, H.E. Ky3pmenko,
B.U. Tepenun. — 2-e uza. — M.: [Ipoceemenue, 2019. — 449 c.

6. Epemun B.B. Xwumms.  Yraoyonémserii  ypoBenb. 11 kmacc:  y4eO.mms
obmeoOpazoBaT. opranusanuid: yrayon. yposenb / B.B. Epemun, H.E. Ky3smenko,
B.U. Tepenun. — 2-e uza. — M.: [Ipoceemenue, 2019. — 480 c.

7. IlyzakoB C.A. Xumus. 10 xmacc: yue0.a1s1 00meo0pa3oBaT. opraHu3armii: yriayod.
ypoBeHb / C.A. [ly3akos, H.B. Mamuuna, B.A. [TonkoB. — 2-¢ u3n. — M.: [Ipocsemnienue,
2020. - 320 c.

8. IlyzakoB C.A. Xumus. 11 knacc: yuel.a1s 00meoOpa3oBaT. opraHu3anuii: yriayos.
yposenb / C.A. IlyzakoB, H.B. Mamauna, B.A. [TonkoB. — 2-¢ u3n. — M.: IlpocBemenue,
2020. - 320 c.

9. Ky3emenko H.E. Havana xumun: mans nocrynatomux B By3bl / H.E. Ky3eMenko,
B.B. Epemun, B.A. Tlonkos. — 17-m3a. — M.: JIaboparopwus 3nanuii, 2017. — 704 c.

10. I'a6puensa O.C. Xumus.8 kiacc-5e u3a.-M.: I[Ipocsemenue,2023-272¢
11.Tabpuensun O.C.Xumus.8 knacc-5e m3a.-M.: [Ipocsemnienue,2023-272¢

METOINYECKHUE MATEPHUAJIBI UIA YUYUTEJIA
HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

ITopran ¢pyHnaMeHTaILHOTO XUMUYECKOTO 0Opa3oBanus Poccuu // chem.msu.su

IMoaroroska k EI'D // http://www.fipi.ru/
I[TpaBoBoii BeO-callT st aereid 1 noapoctkos // school-sector.relarn.ru
ITonesnas undopmarus no xumuu // alhimikov.net

OO6pazoBarenbHbIi cailT mo xumun // alhimik.ru
HoBoctHoit xumuyeckuii caiit // chemworld.narod.ru
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