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IHOSACHUTEJIBHAS 3AIITUCKA

[Iporpamma 1o XuUMHMM Ha YpOBHE cCpeAHero ooOuiero oOpa3oBaHus pa3paboTaHa Ha
ocHoBe @enepanbHoro 3akoHa or 29.12.2012 Ne 273-®3 «0O0 ob6pasoBanun B Poccuiickoii
®enepanun», TpeOOBaHUN K pe3yibTaTaM OCBOeHHUs (enepaibHOM 00pa30BaTeNbHONW MPOrpaMMbl
cpeanero obmiero obpazosanust (POII COO), npencraBneHHbIX B PeepaabHOM TOCYAAPCTBEHHOM
obpazoBatensHOM cranaapre COO, c¢ yuérom KoHuenuuu npenojgaBaHus y4eOHOro IpeaMeTa
«Xumusi» B 00pa3zoBarelibHbIX opraHu3anusax Poccuiickoin depepanuu, peaau3yroluXx OCHOBHBIE
o0pa3oBaTeNbHble MPOrPaMMbl, U OCHOBHBIX IOJIOK€HHH «CTpaTeruu pa3sBUTHsS BOCIHUTAHHS B
Poccuiickoit ®enepaunu Ha nepuon 1o 2025 roga» (Pacnopsxenue Ilpasurenscta PO ot 29.05.
2015 Ne 996 - p.).

Pabouas mporpamma 1o TmpeaMeTy «XUMHS» COCTaBlieHa Ha OCHOBE CJEIYIOIIUX
HOPMAaTUBHBIX JOKYMEHTOB:

- GenepanbHoro 3akoHa ot 29 nekadbps 2012 rog Ne 273 - @3 «O6 o6pa3zoBanuu B
Poccutickoit deneparun» (cT.2, 11.9);

- OenepanbHOro roCyIapCTBEHHOT0 00pa30BaTEIbHOTO CTaHIapTa CPEIHErO OOIIEeTo
oOpa3oBaHus, yTB. mpukazoM MuHoOpHayku Poccun ot 17.05.2012 Ne 413, penmaxius ¢
u3menenusamu Ne 732 ot 12.08.2022, ¢ usmenenusimu ot 27.12.2023 (Ilpuka3z MuHnpocseieHus
Ne1028);

- GenepanbHOM 00pa30BATEIHLHON MPOTPaMMBI CPEIHETO 00IIIero oOpa3oBaHus (MpUKa3
Munuctepctsa npocsenieHus: Poccuiickoit @enepannu ot 18.05.2023 Ne371, 3apeructpupoBan
12.07.2023 Ne74228) ¢ uzmenenusamu ot 01.02.2024 (nmpuka3z MunnpnocsenieHusNe62), ¢
n3menenusamu ot 19.03.2024 (npuka3 Munmnpocemienust Nel71);

- @enepanabHOro nepeyuHs ydeOHUKOB, PEKOMEH/I0BaHHbIX K UCIIOJIb30BAaHUIO B
00pa30oBaTEeNbHBIX YUPEKICHUAX, PEATU3YIOLINX IPOrpaMMBbl 0011ero 00pa30oBaHUs U UMEIOIIHNX
roCy/lapCTBEHHYIO akKpenuTanuto, Ha 2024-2025 yueOHbIN rof;

- l'omoBoro kanengapHoro yaeonoro rpapuka MbOVY «'mmuazus Ne8» na 2024-2025
y4eOHBIN TOJ;

- [Tonoxenust o pabouux nporpaMMax y4eOHbIX MIPEIMETOB, Y4€OHBIX KypCOB (B TOM YKCIe
BHEYPOYHOH J1esTeNbHOCTH), yueOHbIX Moayielt B MBOY «I'uMHua3zus Ne8»;

- OcHOBHOI1 06pa3zoBarenbHOi mporpammbl COO MBOYVY «I'nmHa3zust Ne8».

Y4eOHO-MeTOANYeCKNH KOMIIEKT COCTOMT M3:

- YueOnuk: Epemun B.B., Ky3smenko H. E., Tepenun B. U., [lpo3znos A.A., Jlynun B.B. noa
pen. JIynuna B.B. Xumus. 10 knace (yray6uennstit yposens) @I'OC. — M.: Ipoda, 2020;

- Pabouas nporpamMmMa yueOHOTro mpeamera «XuMUs» Ha YriyOJIeHHOM YPOBHE CPETHEro
obmiero oopaszoBanus k YMK no xumuu B. B. Epemuna, H. E. Ky3smenko, B. 1. Tepenuna, A. A.
Hpo3nosa, B. B. Jlynuna u meTonuueckre peKOMEH/IAIMH 110 €€ COCTABJICHHIO (aBTOPHI
B. B. Epemun, A. A. Jlpo3nos, U. B. Epemuna, 3. 0. Kepumos).

XuMUsl Ha yPOBHE YIITyOJIEHHOTO U3YYEHHs 3aHMMAaeT Ba)KHOE MECTO B CHCTEME €CTECTBEHHO-
HayyHOro oOpaszoBanus ydamuxcsi 10—11 kmaccos. M3yuenue npeamera, peanu3yeMoe B YCIOBUSAX
Qg epeHIIMPOBaHHOTO, MPOPUIBLHOTO 00YYEHHUsI, MPU3BAHO 00ECIeUYUTh 00IIe00pa30BaTENbHYIO U
OOIIEKYJIBTYPHYIO MOATOTOBKY BBITYCKHUKOB ILKOJIBI, HEOOXOQUMYIO AJIs aJalTallMd UX K OBICTPO



MCHAKOIINUMCS YCIIOBHUAM KHU3HHU B COMUYME, a@ TAKKC IJId ITPOAOJIZKCHUA 06yqu1/151 B OpraHu3anusax
HpO(bCCCI/IOHaJ'IBHOFO O6p330BaHI/I${, B KOTOPBIX XHUMHUS SABIISACTCA OHHOﬁ U3 TIPUOPHUTCTHBIX
JUCHUIIINH.

B nmporpamme 1O XuMUM HazHadeHHWE MnpeaMera «XUMHUS» IONIydaeT MOAPOOHYIO
WHTEPHOPETAlMI0 B COOTBETCTBMU C OCHOBomoJiararomumu nonoxeHuasmu OI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJICH, COACpXKaHWs, Pe3yJbTaTOB OOy4YeHHs W TPeOOBaHWI K YPOBHIO
MOATOTOBKA  BBIMTYCKHUKOB. CBHJIETEILCTBOM TOMY SIBIISIFOTCS  CJICAYIOIIUE  BBIMOJHSCMBIC
MPOrpaMMO 0 XUMHH (QYHKITUH:

e THPOPMALIMOHHO-METOJJMUECKAs,  pealin3alusi  KOTOpPOH  oOecreyuBaeT  IOJyueHHe
IPEJCTAaBICHUS O LENAX, COJEpXKaHWM, OOIIed cTpaTeruu OOy4eHHs, BOCHUTAHUSA M Pa3BUTHS
00yJaromuxcs CpeCTBAMU PEAMETA, U3Yy4aeMOro B PAMKaxX KOHKPETHOTO MPOoduIIs;

e OPraHU3alOHHO-TUIAHUPYIOLIAsi, KOTOpas IpeaycCMaTpUBaeT ONpEeeSCHHe: IMPHHLIUIIOB
CTPYKTYpUPOBAaHUS M IOCIEIOBATEIbHOCTH M3Y4YEHHUs] y4eOHOro Marepuasa, KOJIWYECTBEHHBIX U
KayeCTBEHHBIX €ro XapaKTepPUCTUK; IOAXOJ0B K (OPMUPOBAHMUIO COAEPIKATEIBHOW OCHOBBI
KOHTPOJISI ¥ OLICHKH 00Pa30BaTeNIbHBIX JOCTIKEHUH 00yJaromuXcs B paMKaX UTOTOBOW aTTECTAIlUH
B (hopMe €JMHOI0 roCy1apCTBEHHOT0 HK3aMeHa 110 XUMHUHU.

[Iporpamma asst yriyOnEHHOTO U3Y4EHUS] XUMHHM:

e YCTAHABJIMBAET WHBAPUAHTHOE IPEJIMETHOE COJEpXKaHUe, 00A3aTeIbHOE ISl U3Y4YEHHUS B
pamKax OTIeNbHBIX NpoduiIei, mpeaycMaTpuBaeT paclpeielieHne U CTPYKTYPHUpPOBaHHE €ro Io
KJ1accaM, OCHOBHBIM COJIEPKATEIbHBIM JIMHHUAM/pa3ieiaM Kypca;

e 1a€T TpHUMEpPHOE pachpejelieHne Y4eOHOro BPEMEHH, PEKOMEHIYyeMOTo sl U3ydeHUus
OTACJIBbHBIX TEM,

e IIpe/JIaraeT MPUMEPHYIO MOCIEAOBATEIbHOCTh HU3YUYEHHsS y4eOHOro Marepuana ¢ y4eToM
JIOTHKH NIOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEAMETHBIX CBA3EH;

e MaéT METOAMYECKYI0 MHTEPIPETAIUIO LIeJiel U 3a7a4 Mu3ydeHus MpeaMeTa Ha yriayOiaEéHHOM
YpOBHE C Y4€TOM COBPEMEHHBIX NPHUOPUTETOB B CHUCTEME CpelHero olmiero oOpa3oBaHUS,
COZIEpKATEIIbHOW  XapaKTEPUCTHUKUA  IUJIAHUPYEMBIX  pE3yJbTaTOB  OCBOEHHUS  OCHOBHOM
o0pa3oBaTeNbHON MPOTpaMMBI CpeHEro OO0IIero oOpa3oBaHUs (JIMYHOCTHBIX, METANPEIMETHBIX,
MpEeIMETHBIX), a Takke C Y4€TOM OCHOBHBIX BHJOB YUeOHO-TIO3HABATENbHBIX JIEHCTBUI
o0yuarolerocs o OCBOCHUIO COAEpPKaHUs MPEaAMETA.

ITo Bcem Ha3BaHHBIM MO3ULMAM B MPOTrpamMMe M0 XUMHUHU IPETyCMOTPEHA MPEEMCTBEHHOCTbD C
o0y4eHHeM XUMHHM Ha yYpOBHE OCHOBHOro oOIiero oOpa3zoBaHMs. 3a INpelelaMu YCTaHOBJIEHHOU
MIPOrpaMMoOil MO XHMMHUU 00s3aTeIbHOW (MHBAapUAHTHOM) COCTaBISIOLICH coaepkKaHHUs Yy4eOHOTro
npeamera «XUMHs» OCTa€Tcsi BO3MOXKHOCTh BBIOOpa €ro BapHaTHBHOM COCTaBJIAIOIIEH, KOTOpas
JIOJKHA OTPENENIATHCA B COOTBETCTBUU C HANIPaBICHUEM KOHKPETHOTrO Mpoduis o0yyeHusl.

B cootBerctBuM ¢ KoHUenTyanbHbIMU nosoxkeHuss MU GI'OC COO o Ha3HaueHUHW NPEIMETOB
6asoBoro M yriayOn€HHOro ypoBHell B cucreme auddepeHImpoBaHHOrO 00y4YeHHMs] Ha YPOBHE
cpeaHero oomero oOpa3oBaHMs XHWMHUS Ha YpPOBHE YIIyONEHHOTO H3Y4eHHUs HamNpaBieH Ha
pean3anuio IPeeMCTBEHHOCTH C MOCIEAYIOIIMM 3TalloM MOJyYeHUs XUMUYECKOro 00pa3oBaHus B
paMKax HM3y4eHHs CIELUAIbHBIX €CTECTBEHHO-HAyYHBIX W XMMHYECKUX IMCLUMIUIMH B BYy3aX M
OpraHM3alusIX cpeaHero MpodeccHoHaIbHOrOo 00pa3oBaHusA. B 3TON cBsSI3uM u3ydyeHHe NpeaMeTra
«XUMUS» OPUEHTUPOBAHO TMPEHMYILIECTBEHHO Ha pacIIUpeHHe M YriayOJIeHHEe TEeOpeTHUeCKOW Hu
MPaKTUYECKON MOJATOTOBKU OOYYarOIIMXCs, BRIOpPABIIKX ONpeAenEéHHbI Mpoduiab o0yuyeHus, B TOM
qucie ¢ MEepPCIeKTUBOM IMOCIEAYIOIIEro MOJIy4YeHUsI XUMHUYECKOro oOpa30BaHUS B OpPraHM3ALUSAX
npodeccuoHaibHOTO 0oOpa3oBanusa. Hapsny ¢ stum, B cBere TpeboBanmii PI'OC COO «k
IUTAHUPYEMBIM pe3yJIbTaTaM OCBOEHHUS (eaepanbHO 00pa30BaTENbHOM MPOrpaMMBbl CPETHETO
obmiero o0pazoBaHMsl M3ydeHHE IpeaMmeTa «XHMHA» OpPUEHTHPOBAHO TAKXKe Ha peIIeHUe 3ajad



BOCIIUTAHHWSI M  COIMANLHOTO  pa3BUTHs  OOydJarommxcs, Ha (QopMupoBaHWE Yy HHUX
OOLIEHHTEIUIEKTYaIbHBIX YMEHHM, YMEHUN paluoHalu3aluu Y4eOHOro Tpylda U OOOOHIEHHBIX
CTIOCOOOB JIESITEIBHOCTH, MMEIOIINX MEKIUCIUTUIMHAPHBINA, HAAIPEAMETHBINA XapaKTep.

CocraBisiomiuMu  IpeaMeTa «XUMHs» Ha YpPOBHE YIIyOJNEHHOTO W3Y4YECHHUS SIBISIOTCS
yray0onéunble Kypcbl — «Opranuueckas xumusi» U «OOmas u Heopranudeckas Xumus». [lpu
OTIpENICJICHUN TIOAXO0J0B K OTOOPY M CTPYKTYpHOW OpraHU3allMM COJEPXKAHUA ITHX KypCOB B
nmporpaMme Mo XUMHH 3a OCHOBY NpHHATHI mojoxeHuss ®I'OC COO o paznuumsx 0a3oBOro u
yrIIyONEHHOTO YPOBHEH M3YydeHUS MpEeIMeETa.

OcHoBy cozepkanusi KypcoB «Opranndeckas xumusi» U «OO0Imas U HeopraHHYecKass XUMUs»
COCTABJIIET COBOKYNHOCTb IPEIMETHBIX 3HAHUM M yYMEHHUH, OTHOCAIIMXCS K 0a30BOMY YpPOBHIO
U3ydeHHs NpeaMeTa. JTa CHCTeMa 3HAHWK IOJy4aeT OINPENENEHHOE TEOPETUYECKOE JIOIOIHEHUE,
MIO3BOJISIIOIIEE OCO3HAHHO OCBOUTH CYHIECTBEHHO OOsbLIMHM 00BEM (haKTOJIOIMUYECKOro Marepuala.
Tak, Ha yrmyOGn€HHOM ypOBHE H3Yy4eHHs IpeaMera oOecredeHa BO3MOXKHOCTH 3HAUYUTEIBHOIO
yBeIUYeHUs] 00bEMa 3HAHUM O XMMMYECKHX 3JIEMEHTaX M CBOMCTBAX MX COEIMHEHMH Ha OCHOBE
pacuIMpeHusi W yriayOJieHus TPEJCTaBICHUA O CTPOCHHHM BEHIECTBA, XUMHUYECKOM CBSI3U U
3aKOHOMEPHOCTSX MPOTEKaHUs peaklil, pacCMaTpPUBAEMBIX C TOUKU 3PEHHS] XUMUYECKON KHHETUKH
n TCPMOIWHAMHKHU. H3y‘~I€HI/Ie NEepUOANYCCKOro 3aKoHa U Hepnonnqecxoﬁ CHUCTEMbBI XUMHNYCCKHUX
3JIEMEHTOB 0a3upyeTcs Ha COBPEMEHHBIX KBAaHTOBOMEXAHWYECKHUX MPEJCTABICHUSAX O CTPOSHHUH
aroMa. XHMHYECKas CBSI3b OOBLICHAETCAI C TOUYKH 3p€HUA SHCPIreTUYCCKUX N3MEHEHHUH npu eé
00pa30BaHUM M pa3pylIEHUH, a TAKXKe C TOUYKHM 3pEHHUs MeXaHU3MOB e€ oOpa3oBaHus. M3ydyenue
TUTIOB PEAKIMA JOMOIHAETCS (POPMUPOBAHUEM TPEACTABICHUN 00 IEKTPOXUMHUECKUX IMpOIeccax
U 3JIEKTPOJIM3€E pacIlyIaBOB U PacCTBOPOB BEILECTB. B Kypce opraHnueckoil XuMHUM MPH pacCMOTPEHUH
pPEaKIMOHHON CIIOCOOHOCTH COEIMHEHUM ynensieTcsi 0co00oe BHUMaHUE BOIpocaM 00 3JIEKTPOHHBIX
s¢dexTax, 0 B3aMMHOM BJIMSHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peakLuil.

Ocoboe 3HaueHHEe UMEEeT TO, YTO Ha COJEp)KAaHUE KYpPCOB XMMHU YIIIYOJIEHHOTO YpOBHS
M3YUYEHUS NIl KJIacCOB ONpeAeaEHHOro npoduis (r1aBHBIM 00pa3oM Ha MX CTPYKTYPY M XapakTep
JIOTIOIHEHUH K OO0IIel cucTteMe NMpeIMEeTHBIX 3HAHWM) OKa3blBalOT BJIMSHHE CMEKHBIE MPEAMETHI.
Tak, HanpuMmep, B COAEpKaHUU TpeAMEeTa JUIsl KJIACCOB XMMHUKO-(U3NYECKOro npoduis Oosblioe
3HaueHue OyAyT UMETh JIEMEHThl y4eOHOro Marepuaia o oomei xumuu. [lpu usyuenun npeamera
B JAHHOM CJIy4ae akUeHT OyJeT caejaH Ha OOIIHOCTh METOAOB IMO3HAaHUS, OOLIHOCTh 3aKOHOB M
TEOpHil B XUMUU U B (DU3UKE: aTOMHO-MOJICKYJIIpHAs T€OpHs (MOJEKYJsipHas Teopus B (PU3HKE),
3aKOHBI COXPAHEHHUS MacChl M JSHEPTUH, 3aKOHBl TEPMOAMHAMHUKH, SJIEKTPOJIN3A, NPEICTABICHUS O
CTPOEHHH BEILLECTB U JIPYToe.

B TO Xe BpeMs B cojepxaHUHM IpeaMeTa JUisl KJIAacCOB XMMMKO-OMOJOTMYECKOro Mpoguiis
OonbLIMI ylIenbHbIM Bec OyAeT MMeTh OpraHuyeckas XuUMHs. B 3ToM ciyyae npenocraBisiercs
BO3MOXXHOCTh ISl OoJjiee OOCTOSATENBHOIO PAaCCMOTPEHUSI XMMUYECKOW OpraHM3alMi KIIETKH Kak
OMOJIOTNYECKOI CUCTEMBI, B COCTaB KOTOPOH BXOJAT, K IPUMEPY, TaKUE€ CTPYKTYPHbIE KOMIIOHEHTHI,
KaK JIMMHUbI, OEJKU, YTJIeBObl, HYKJIIEMHOBBIE KUCIOTHI U Apyrue. Ilpu 3ToM 3HaHHS O cocTaBe U
CBOMCTBax IPEACTABUTEICH OCHOBHBIX KJIACCOB OPraHUYECKUX BEIIECTB CIIy>)KaT OCHOBOW IS
M3Y4EHHUSI CYIIHOCTH MPOLIECCOB (POTOCUHTE3A, IbIXaHUS, MUIEBAPEHHUS.

B nane hopmupoBaHus OCHOB HAYYHOTO MHPOBO33PEHUS, OCBOCHUS OOIIEHAYYHBIX METO/I0B
MO3HAHUS U OMbITA MPAKTHYECKOTO MPUMEHEHUS HAYYHBIX 3HAHUN M3Y4YCHUE MpeaMeTa «XUMUD» Ha
yriayOI€HHOM ypOBHE OCHOBAHO HA MEXIPEIMETHBIX CBS3SIX C YUeOHBIMU MPEAMETAMHU, BXOASIIUMU
B COCTaB TIpeAMETHBIX oOsacteir «EcTrecTBeHHO-Hay4dHBIE TpeaMeTh», «Marematnka H
nHpopmaTuka» u «PyccKkuil sI3bIK U TUTEpaTypay.

[Tpu u3ydyeHnn yuebHOro npeamera « XUMus» Ha yriiyOJEHHOM ypOBHE TakXKe, KaKk Ha YpOBHE
OCHOBHOTO W cpemHero obmero oOpazoBaHus (Ha 0a30BOM ypOBHE), 3ajadyeil MEepPBOCTEIICHHOM



3HaYMMOCTH SBISIeTCS (OPMHUPOBAHHME OCHOB HAyKH XHUMHMHM Kak OOJIACTH COBPEMEHHOTO
€CTECTBO3HAHHUS, IPAKTUYECKON MACATEIBHOCTH 4YEJIOBEKa W OJHOTO M3 KOMIIOHEHTOB MHPOBOMU
KyInbTyphl. Pemenue 3Toil 3amaun Ha yriyOJnE€HHOM YpOBHE M3YYEHHs MpeaMeTa Ipearojaraet
pealn3almIo TAKUX LENeH, KaK:

o GOpMHpOBAHKE TPEACTABIECHUI: O MaTepUaTbHOM EIUHCTBE MMpa, 3aKOHOMEPHOCTSIX U
MO3HABAEMOCTH SIBIICHHUH npupoanl, 0 MCCTC XUMUU B CUCTCMC CCTCCTBCHHBLIX HAYK H eé BGI[yH.IGfI
poau B 00€CreYeHUH YCTOHYMBOTO Pa3BUTHUS YEJIOBEUYECTBA: B PEIIEHUHU IPOOIEM 3KOJIOIMUYECKOH,
BHGpFeTquCKOﬁ nu HHHleBOfI 6C3OHaCHOCTI/I, B pa3sBUTUH MCIOWLUHLBI, CO3aHUN HOBBIX MAaTCpHUaJIOB,
HOBBIX HCTOYHHMKOB JHEPIruM, B 00€CHEUEHHM pallMOHAIBHOIO MPUPOAOINOIb30BAHUSA, B
(GbOopMHpPOBAaHUK MHPOBO33pEHHS] M OOImIeH KyJAbTYpbl UEIOBEKa, a TaKXKe HSKOJIOTUYECKU
000CHOBAHHOI'0 OTHOILIEHUS K CBOEMY 370POBBIO U IIPUPOIHON CpEIe;

* OCBOCHHUE CHUCTEMBI 3HAHUH, JICKAIIUX B OCHOBE XUMHUYECKON COCTAaBJIAIOIIEH €CTECTBEHHO-
Hay4YHOH KapTUHBI MuUpa: (QyHIaMEHTalbHbIX MOHATUH, 3aKOHOB M TEOPUH XHMHUH, COBPEMEHHBIX
Hpe[[CTaBJIeHI/Iﬁ O CTpOCHHUH BCUICCTBA HA pPa3HbBIX YPOBHAX — ATOMHOM, HOHHO-MOJICKYJISIPHOM,
HAJMOJIEKYJIIPHOM, O TEPMOJMHAMUYECKUX M KHHETUYECKUX 3aKOHOMEPHOCTAX INPOTEKaHUs
XUMUYECKUX PEAKIUH, O XMMHUYECKOM PAaBHOBECHUH, PACTBOPAX M JUCIIEPCHBIX CUCTEMaxX, 00 OOIIMX
Hay4YHBIX IPUHLUAINAX XUMUYECKOIO IIPOU3BOJICTBA;

e opMHpOBaHKE y OOYYAIOUIMXCS OCO3HAHHOTO TOHMMAaHHUS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHUYECKMX 3HAHUM A OOBSCHEHUS KIIIOYEBBIX HJIEH M MpoOJeM COBPEMEHHOW XUMHHM, JUIs
OOBSICHEHUS U IPOTHO3UPOBAHUS SIBIICHUH, HMEIOIINX €CTECTBEHHO-HAYYHYIO TPUPOY; TPAMOTHOTO
pemieHust mpoOsieM, CBS3aHHBIX C XHMMHUEH, MPOrHO3MPOBAHMS, aHAIM3a U OLEHKU C IO3UIHH
9KOJIOTMUECKON 0€30IaCHOCTH IOCIEACTBUM OBITOBOM M NPOU3BOACTBEHHOM JI€ATEIbHOCTH
YeJIOBEKA, CB3aHHON C XMMMUYECKUM ITPOU3BOICTBOM, UCIIOJIb30BAHUEM U IIEPEPabOTKOM BEIIECTB;

e yIIyOJICHWE TPEJCTABJICHWA O HAydyHBIX METOJaX IIO3HAHUS, HEOOXOJUMBIX IS
IPUOOPETEHUs] YMEHHIM OpPUEHTHPOBATHCS B MHUPE BEIIECTB M OOBSACHEHHMS] XUMMUYECKHX SIBJICHHUH,
HMCIOIIUX MECTO B IIPUPOJC, B HpaKTH‘leCKOfI JACATCIIbHOCTH U HOBCGI{HCBHOﬁ KHU3HU.

B nmaHe peanuzanmuu NEpBOOYEPEIHBIX BOCIMUTATENbHBIX U Pa3BUBAIOIIMX (PYHKUIUN
[[EJIOCTHOM CHCTEMBl CpEAHEro oOIIero oOpa3oBaHUsS NpPHU U3YUYEHHH TNpeameTa «XUMHS» Ha
yIIIyOJIEHHOM YPOBHE 0COOYIO aKTyallbHOCTh MIPHUOOPETAIOT TAaKKE 1NN U 3a]1a4H, KaK:

e BOCIIUTaHHE YOEXKJAEHHOCTU B IMO3HABAEMOCTH SIBICHUM NPUPOABI, YBAXKEHHUS K MPOLECCY
TBOPYECTBA B o0acTu TCOPCTUUCCKHUX W HNPHUKIIATAHBIX I/ICCJ'ICI[OBaHI/Iﬁ B XHMUH, (bOpMPIpOBaHI/Ie
MHUPOBO33PEHNUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

e Pa3BUTHE MOTHBAIUA K OOYYEHHI0O M TIO3HAHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCITUTaHMIO HA OCHOBE YCBOEHHUS O0IIeYeNIOBEYECKUX [IEHHOCTEH;

® pa3BUTUC I103HABATCIIBHBIX HWHTCPCCOB, MHTCIJICKTYAJIbHBIX H TBOPUYCCKHX CIOCcOOHOCTEN
oOyyaromuxcs, (GOpMHUpPOBaHME Yy HHUX CO3HATEJBHOTO OTHOLIEHHS K C€amMoOOpa30BaHUIO U
HENpPEephIBHOMY O00pa30BaHUIO KaK YCIIOBUIO YCIEHIHOW Npo(hecCHOHATBbHOM U OOIIEeCTBEHHOM
JesITeIbHOCTH, OTBETCTBEHHOTO OTHOIICHHUSI K CBOEMY 3/I0POBBIO M MOTPEOHOCTH B 3J0POBOM 00pasze
JKA3HU,

e popMHpOBaHHE YMEHMH M HaBBIKOB pPa3yMHOTO0 NPUPOIOINOIb30BAHUS, pPa3BUTHE
9KOJIOTUYECKONW KYJIbTYPhl, TPHOOPETCHHE OMNbITa OOIIECTBEHHO-TIOJIE3HONH  JKOJIOTHYECKOU
NESATEIBHOCTH.

LleneBble OpHEHTHPHI Pe3yJIbTATOB BOCIHTAHHS HA YPOBHEe CpelHero o0Iero

o0pa3zoBaHusl.

IleseBbie OpHEHTUPBI

Fpamaﬂcxoe BOCIIMTAHHEC




OcCo03HaHHO BBIP@XKAIOIIUKA CBOIO POCCHUHCKYIO TIPaKIAHCKYH IPUHAIIEKHOCTh
(MIEHTUYHOCTH) B MOJUKYJIBTYPHOM, MHOTOHAIIMOHAJIHLHOM W MHOTOKOH()ECCHOHATHLHOM
pPOCCHIICKOM 00IIIeCTBE, B MUPOBOM COOOIIIECTBE.

CoszHaromuii cBOE eIMHCTBO ¢ HapoaoM Poccum Kak MCTOYHHKOM BIIACTU U CyOBEKTOM
TBICAYEIIETHE POCCHUMCKOM TOCYNAapCTBEHHOCTH, ¢ POCCHNMCKMM rocyaapCTBOM,
OTBETCTBEHHOCTh 32 €r0 pa3BUTHE B HACTOAIIEM U OyaylleM Ha OCHOBE MCTOPUYECKOTO
MPOCBEIIEHUs,, C(HOPMUPOBAHHOTO  POCCUICKOTO  HAIMOHAIBHOTO  HMCTOPUYECKOTO
CO3HaHMUS.

[TposiBisitOIIMi  TOTOBHOCTh K 3amiure PoauHbBI, CHOCOOHBIM apryMEeHTUPOBAHHO
OTCTauBaTh CYBEPEHUTET M JOCTOMHCTBO Hapoaa Poccum m Poccuiickoro rocymapcrsa,
COXpPaHSATh U 3aIlUIIATh UCTOPUYECKYIO IIPaBAy.

OpueHTUPOBaHHBIN Ha aKTUBHOE IPakKIaHCKOE YYaCTHE HA OCHOBE YBAJKEHHsS 3aKOHA U
MPaBOIIOPSIIKA, TPaB U CBOOO/ COTpakIaH.

Oco3HaHHO U JESATENbHO BBIPAXKAIOUIUI HENpuATHE 00N JAUCKPUMHUHAIIMM 110
COLIMAJIbHBIM, HAIlMOHAJIbHBIM, PpACOBBIM, PEJIUTHMO3HBIM IpPU3HAKaM, MPOSBICHUI
AKCTPEMU3MA, TEPPOPU3MA, KOPPYIILIUU, aHTUTOCYJAPCTBEHHON AESITEIbHOCTH.

OO6nagarouii = ONBITOM  TPaXJAAHCKOW COLMAIBHO 3HAUYUMOM JedTenbHocTH (B
YYEHUYECKOM CaMOYIPABICHUH, BOJOHTEPCKOM JBUKEHUHU, 3KOJIOTHYECKHUX, BOEHHO-
MAaTPUOTHIECKUX U AP. O0BEIUHEHUAX, AKIUIX, TPOTPAMMaXx ).

IIaTpuoTHYeckoe BOCIIUTAHUE

Brlpakaromuii CBOXO HallMOHAIbHYI0, STHUYECKYIO MPUHAJJIEKHOCTb, IPUBEPKEHHOCTh
K POJHOM KYyJIbTYpE, TI000Bb K CBOEMY Hapoay.

Co3Haromuii NpUYacTHOCTh K MHOIOHALMOHAJIIBHOMY Hapoxay Pocculickoin denepanuu,
Poccuiickomy OTteuecTBy, pPOCCHICKYIO KYJIbTYPHYIO HIEHTUYHOCTb.

[IposiBasroIIniA NeATEIbHOE LIECHHOCTHOE OTHOLIEHUE K UCTOPUYECKOMY U KYJIbTYPHOMY
HacJIeQuI0 CBOEro M Jpyrux HaponoB Poccum, TpaaumusM, npa3gHUKaM, NaMsATHHKaM
HapoJI0B, MTPOKUBAIOIUX B POJHOH cTpane — Poccum.

[TposBrsitomnid  yBaXKCHHE K COOTEYECTBCHHHMKAM, TIPOKHBAIOIIMM 32 PYOEKOM,
MOAJEPKUBAOIINNA WX IIpaBa, 3alIATYy HMX HWHTEPECOB B COXPAHCHUM POCCUNUCKON
KYJbTYPHOU UJEHTUYHOCTH.

JlyXOBHO-HPABCTBEHHOE BOCIIUTAHHE

[IposiBasitominiA TPUBEP)KEHHOCTh TPAJULIMOHHBIM JTyXOBHO-HPABCTBEHHBIM LIEHHOCTSIM,
KyJapType HaponoB Poccum ¢ y4éToM  MHMPOBO33PEHYECKOTO, HAIMOHAIBHOTIO,
KOH()ECCHOHAIBHOTO CAaMOOTIPEICIICHHUS.

JleficTByIOIIMI U OLIEHUBAIOLINK CBOE MOBEICHUE M MOCTYIIKH, [OBEACHUE U MOCTYIIKH
OpPYrUX JIIOAEH C TO3MLMM TPaJWLHMOHHBIX POCCUHCKUX JYXOBHO-HPABCTBEHHBIX
LIEHHOCTE M HOPM C OCO3HAHUEM IOCJIEACTBUN MOCTYNKOB, ACSATEIBHO BbIpaKaroIUi
HEMPUATHE AHTUTYMaHHBIX WU aCOLMAJIBHBIX IOCTYNKOB, MOBEICHUS, MPOTUBOPEYAIINX
STUM LEHHOCTSIM.

[TposBrsitOmni yBa)KEHHE K JKM3HH W JOCTOMHCTBY KaXKIOTO 4YeJIOBEKa, CBOOOE
MHPOBO33PEHUYECKOTO BBIOOpa W CaMOONPENEICHUs, K MPEACTABUTEISAM Pa3INUHBIX
STHUYECKUX TpyNN, PEIUruii HapoaoB Poccuu, HMX HAIMOHAIBHOMY JIOCTOMHCTBY U
PEJUTHO3HBIM YYBCTBAM C YYETOM COOJIIOJIEHUSI KOHCTUTYIIMOHHBIX IMpaB U CBOOOJ BCEX
IPaK/JIaH.




[loHnmarommii ¥ JEATENbHO  BBIPAXAKOIMIMKA  LEHHOCTh  MEKHAIMOHAJIBHOIO,
MEKPEUTHO3HOTO COTJacusl JoJield, HapoaoB B Poccuu, CrOCOOHBIM BECTH JHAIIOT C
JIOABMH  PAa3HbIX HAUMOHAIBHOCTEH, OTHOLIEHWsS K PEIWTHM U PEIUTHMO3HOM
MPUHATICKHOCTH, HAXOIUTh OOIINE LEIH U COTPYAHUYATH ISl X JOCTHKEHUSI.

OpUEeHTUPOBAaHHBIA HA CO3JaHHE YCTOMYMBOW CEMbHM Ha OCHOBE POCCUHUCKHUX
TPAIUIIMOHHBIX CEMEHHBIX IICHHOCTEH; TOHMMaHHWs Opaka Kak CO3a MYXYHUHBI M
YKEHILMHBI Uil CO3JAHUSI CEMbH, POXKICHUS U BOCIIMTAHUS B CEMbE JIETEU; HENMPUATHS
HAaCWJIHS B CEMbE, YXOJa OT POJUTEICKONW OTBETCTBEHHOCTH.

Oo6nagaronuii  chOpMUPOBAHHBIMU TIPEJCTABICHUSIMH O IIEHHOCTH W 3HAYCHHH B
OTCYECTBEHHOM W MHUPOBOM KyJIbType SA3BIKOB M JuTepaTypsl HaponoB Poccun,
JEMOHCTPUPYIOIIUM yCTOMYMBBIA HMHTEPEC K YTEHHIO KAK CpPEACTBY MO3HAHUS
OTEYECTBEHHON U MUPOBOU TYXOBHOU KYJIBTYPBI.

JcTeTUYECKOEe BOCIIUTAHUE

Belpakaromuii NOHMMaHUE LIEHHOCTH OTEYECTBEHHOI0 M MHPOBOIO HCKYCCTBA,
POCCUICKOI0 U MUPOBOI'O XYJI0KECTBEHHOI'O HACIIEIUSI.

[IposiBnsroIIMi  BOCIIPUMMYMBOCTG K pasHbIM BHAAM  MCKYCCTBA, IIOHUMAaHUE
SMOLMOHAIBHOIO BO3/ICMCTBUS UCKYCCTBA, €r0 BIMSHMS HA NOBEIACHUE JIIOJEH, YMEIOLUN
KPUTUYECKH OLIEHUBATh ATO BIIUSHUE.

[IposiBasitoIIniA MOHUMAaHUE XYA0KECTBEHHOM KYJIbTYpPbl KaK CPEACTBA KOMMYHUKALUU U
CaMOBBIPQKEHUS B COBPEMEHHOM OOIIECTBE, 3HAYCHUSI HPABCTBEHHBIX HOPM, IICHHOCTEH,
TpaJnuLUi B HCKYCCTBE.

OpueHTUPOBaHHBIII HAa OCO3HAHHOE TBOPYECKOE CAaMOBBIPAKECHHE, PpPEATU3ALUI0
TBOPUECKHX CIIOCOOHOCTEW B Ppa3HBIX BHJIAaX HCKYCCTBA € YYETOM POCCHMCKHUX
TPaJULIMOHHBIX JYXOBHBIX U HPaBCTBEHHBIX LIEHHOCTEW, Ha 3CTETUYECKOE 00yCTpPOUCTBO
COOCTBEHHOTO ObITa.

dusunueckoe BOCIIMTAHHC, (bopanOBaHne KYJbTYPbI 310POBbS H
IMOIIMOHAJIBHOTO 6J13I'OHO.]1y‘lI/IH

[Tonumarommii W BhIpaXKaOMIMK B MPAKTUUYECKOW AESITENBHOCTH LEHHOCTh >KU3HHU,
3I0pOBbS M 0OE30MACHOCTH, 3HAYEHUE JMYHBIX YCHJIMH B COXPAHCHHWU W YKPETICHUU
CBOETO 37I0POBbBSI M 3/I0POBbSI IPYTUX JFOICH.

ColOmroaromuii TpaBujia JUYHOM W OOIIECTBEHHON OE301MaCHOCTH, B TOM YHCIIE
0e30macHOTO TTOBEJCHUS B MH(POPMAIIMOHHOH CpeJie.

Bolpakaromuii Ha MpakTUKE YCTAaHOBKY Ha 3JI0pOBbIM 00pa3 Xu3HU (3710pOBOE
MUTaHUE, COOJIIOJICHNE THUTHUEHBI, PEXKUM 3aHATUN U OTIbIXa, PETYISIPHYI0 (PU3NYECKYIO
aKTUBHOCTh), CTpEMJICHHE K (U3NYECKOMY COBEPIICHCTBOBAHUIO, COOMIOAAIONIMA U
MpoIaraHAupyoIui 6e30nacHbIi U 370pOBBIA 00pa3 KU3HU.

[TposiBrsitOmUi  CO3HATENIBHOE M OOOCHOBAHHOE HETPHUSATHE BPEIHBIX MPHUBBIUCK
(kypeHus, YHNOTpEOJCHHUS aTKOTOJs, HAPKOTHKOB, JIOOBIX (OpM 3aBHUCHUMOCTEH),
JIECTPYKTUBHOTO TOBEJCHHUS B 00IIeCTBE W IUGPOBOH cpese, MOHUMaHUe MX Bpeaa IS
(U3HYECKOTO U TICHXUYECKOTO 3I0POBBS.

JlemMoHCTpUpyIOUIMT  HaBBIKM  pedrekcun  cBoero  coctosiHus  ((puU3HUecKoro,
SMOILIMOHAIBHOIO, TICUXOJOTUYECKOT0), COCTOSIHUS APYTUX JIOJAEH C TOYKH 3pEHUs
0€30MacCHOCTH, CO3HATEJIBHOIO YIPABIEHUS CBOMM 3MOLMOHAIBHBIM COCTOSTHHEM,
pa3BHUBAIOIIMI CIIOCOOHOCTH AJAaNTUPOBATHCS K CTPECCOBBIM CHUTYyaIMsIM B OOILECHUU, B




pa3HBIX KOJIJIEKTHBAaX, K MEHSIOLUIMMCS YCJIOBUSAM (COLMANbHBIM, HH()OPMAIOHHBIM,
MPUPOIHBIM).

TpyaoBoe BocniuTanue

YBaxkamuil Tpy/, pe3ysbTaThl TPyAa, TPYAOBbIE U MPOPECCHOHATBHBIC TOCTIKECHUS
CBOMX 3€MIIIKOB, MX BKJI4J] B Pa3BHTHE CBOETO MOCEJCHHUS, Kpasi, CTPAaHbI, TPYIOBEIC
JOCTH>KEHHSI POCCUMCKOTO HApOAa.

[TposiBrsitoIni CIOCOOHOCTh K TBOPYECKOMY CO3HJIATEIIBHOMY COIMAIBHO 3HAYUMOMY
TPyAy B JOCTYNHBIX TI0O BO3PaCTy COIMAIBHO-TPYIOBBIX POJSAX, B TOM YHCIE
PeIIPUHUMATEIBLCKOHN IeATeIbHOCTH B YCIOBUSX CAMO3aHATOCTH HJIM HAEMHOTO TpYy/a.

VYyacTBylomuii B COLMAIBLHO 3HAYUMOHM TPYIOBOW JIEATEIBHOCTH PA3HOTO BHUIA B
ceMbe, 001Ie00pa3oBaTEeILHON OpraHU3alMh, CBOCH MECTHOCTH, B TOM YHCIIE
OITAYMBAEMOM  TpPyJA€ B  KAHUKYJSPHBIE TIEPUOIBI, C YYETOM  COOIIOJCHHS
3aKOHOJATENHCTBA.

Bhlpakaromuii  OCO3HaHHYK) T'OTOBHOCTh K IOJNyYEHHIO MPO(ecCHOHATBHOTO
o0Opa3oBaHUs, K HEMPEPHIBHOMY 00Pa30BaHUIO B TCUCHUE JKU3HHM KAaK YCJIOBUIO YCIICIITHOM
npodeccrnoHaIbHOM ¥ 00IIIeCTBEHHOH 1eSTeIbHOCTH.

[Tonnmarommii  crienuuKy TPYAOBOH NEATEIBHOCTH, PErYJIUPOBAaHUS TPYAOBBIX
OTHONICHMH,  camMooOpa3oBaHuss ©W  NPO(ECCHOHATLHOM  CaMOMOJATOTOBKH B
WH(POPMAIIMOHHOM BBICOKOTEXHOJOTUIECKOM OOIIECTBE, TOTOBBIN YUUTHCS U TPYAHUTHCS B
COBPEMEHHOM O0IIIEeCTBE.

OpueHTHPOBaHHBIA HA OCO3HAHHBIM BBIOOP Cdepbl TPyAOBOH, MPOhECCHOHATHLHOM
JESITETIPHOCTH B POCCHHCKOM OOIIECTBE C YYETOM JIMYHBIX JKU3HEHHBIX ILIAHOB,
notpeOHOCTEN CBOEH ceMbH, 00IIIeCTBRa.

JKOJOTHYEeCKOe BOCIIUTAHUE

JleMoHCTpHpyIOUIMIT B MOBEIEHUU C(HOPMUPOBAHHOCTH HKOJIOIMUECKON KYJIbTYypbl Ha
OCHOBE IOHUMAHUSA BIIMSAHUS COLUAIBHO-DKOHOMUYECKHUX IPOLECCOB HA MPUPOLY, B TOM
Yuclie Ha rJ100albHOM YPOBHE, OTBETCTBEHHOCTD 3a JIEUCTBUS B IPUPOJAHOMN Cpele.

BeIpaxaromuii esTeIpHOe HENPUATHE AEUCTBUNA, TPUHOCSIIMX Bpel IPUPOLE.

[IpuMensironmii 3HaHUSA E€CTECTBEHHBIX M COLMAIBHBIX HAYK JUIA Pa3yMHOTO,
OepeXIIMBOr0 IPUPOOIOIB30BaHMS B OBITY, OOIIECTBEHHOM IPOCTPAHCTBE.

Nmeromuii 1 pa3BUBAONIMN ONBIT 3KOJIOTHYECKHA HANPABIECHHOW, ITPUPOJOOXPAHHOM,
pecypcocOeperaromeii  AesITeNbHOCTH, YYaCTBYIOUIMH B €ro NPHOOPETEHUH APYyTUMU
JIIOABMH.

HeHHOCTl/l HAYYHOI'O ITO3HAHUSA

JlesiTelbHO  BBIp@XKAIOLIUK  MO3HABATEIbHBIE WHTEPECHl B Pa3HBIX MPEIMETHBIX
00JacTsx ¢ yu€TOM CBOMX HHTEPECOB, CITIOCOOHOCTEMN, JOCTHKECHUM.

O6uagaronuii npeAcTaBiIeHUeM O COBPEMEHHON HAyUYHOM KapTUHE MUPA, JOCTUKEHHUSIX
HAyKd W TEXHUKH, apTYMEHTHUPOBAHHO BBIPAKAIONIMK MMOHUMAHUE 3HAYCHHUS HAyKH B
KHU3HH POCCHIMCKOrO 0O0IecTBa, OOECIeYeHHUH €ro 0e30MacHOCTH, TyMaHUTApHOM,
COIMATTbHO-9KOHOMHYECKOM pa3BUTUHU Poccum.

JIeMOHCTpHUPYIONINI HAaBBIKM KPUTHYECKOTO MBIIUICHHS, OMPEACIICHUS JTOCTOBEPHOM
Hay4yHOU MH(OPMAIMKU U KPUTUKH aHTUHAYYHBIX TIPEJICTABICHHM.

PazBuBaromuii U  NPUMEHSIONMIMNA  HABBIKM  HAONIOJCHUS,  HAKOIUIGHUS U
cucTeMaTtu3auu (akToB, OCMBICICHUS ONbITa B €CTECTBEHHOHAYYHONM M T'YMaHUTApHOI




00J1acTsIX IIO3HaHU:I, HCCHCHOB&TCHBCKOﬁ JCATCIIBHOCTH.

Ha HU3YyYCHUE YaCOB HAIIUOHAJBHO — PCrHOHAJBHOI0 KOMIIOHEHTA 3allJIAHUPOBAHO 3 yaca:

Ne ypoka Tema ypoxka

62 Hedtp 1 cioco6s! e€ nepepadotku. [IpuMeHenne mpoayKkToB nepepadboTKu
Hedtu. Hedrsanas orpacins B Y iMypTHn.

101 OO0mas xapakTepUCTHKA YIIEBOAOB M KiacCU(UKAIUS YIIIeBOJIOB (MOHO-,
- 1 onmcaxapubl). [TuieBast mpOMBIUIEHHOCTH B Y IMypPTHH.

130 [Mnactmaccbl. Ytunusanus u  nepepaboTka rminactuka. IlepepaboTka

IJIaCTUKA B Y IMYpPTUU: IPOOJIEMBI U yTH PELICHUSI.

B paboueii mporpaMme COJCPXKUTCS IEPEYCHb OCHOBHBIX pa3/IelioB, TEM YPOKOB, YyKa3aHO
KOJIMYECTBO KOHTPOJBHBIX M MPAKTUYECKHX pPA0OT MO KAKIOMY pasleny, KOJIWYECTBO YacOB IS
0000111eHHS ¥ TOBTOPEHUS B KOHIIE Y4eOHOT0 roja.

TpeboBaHMs K YPOBHIO IMOATOTOBKH YUYAIIMXCS MPOBEPSIOTCS TIPH TTOMOIIH U3MEPHUTEIICH - CUCTEMBI
3aJJaHUi U TIPOBEPOUYHBIX paboT. [IpuMeHsoTCS 3a1aHus ABYX TUNOB: 1) 3ajaHusi ¢ BHIOOPOM OTBETa, 2)
3aJlaHusl CO CBOOOJHBIM OTBETOM. 3aJlaHUsI UCIIOJIB3YIOTCS MPHU BCEX BUIAX TEKYIIETO, TEMATUYECKOTO U
UTOTOBOTO KOHTPOJIS YCBOCHUS yYalTUMKCS y4eOHOTO MaTepuraia.

Jis  KOHTponst W y4éTa JOCTHDKCHWH OOYYaloImUXCsl HCIONB3YIOTCS —CISAYIONe (OPMBI:
TECTHUPOBAHUE, YCTHBII OIPOC, MMCbMEHHAsi CAMOCTOSITEIbHAsE paboTa, COOOIEHHE, TpaKTHYecKas padboTa,
KOHTpOJIbHAsI paboTa.

MecTo y4eOHOro npeaMeTa B y4eOHOM IJIaHe

OOmee 4YWCIIO YacoB, OTBENEHHBIX JUIS WM3YYCHHS] XMMHH, Ha 0a30BOM YPOBHE CpEIHETO
obmiero oOpa3oBaHus, cocTaBiseT 272 vaca: B 10 kmacce — 136 dacoB (4 vaca B Heaemwoo), B 11
Kiacce — 136 yacoB (4 yaca B HEJIEIIO).

COJEP)KAHUE OBYYEHUA
10 KUIIACC

OPT'AHNMYECKASA XUMMUA

TeopeTnyeckne 0CHOBBI OPraHUYeCKOil XUMHUH.

[IpenMer u 3Haue€HUE OPraHUYECKON XHMMHUH, IPEICTABICHHE O MHOTOOOPAa3UU OPraHUYECKUX
COE€INHEHUN.

DJNEeKTPOHHOE CTPOCHHE aTOMa YIiiepojia: OCHOBHOE M BO30YXAEHHOE COCTOAHUS. BaneHTHbIe
BO3MOXXHOCTH aToma yriepoja. XHMHUYECKass CBSI3b B OPraHUYECKUX COEAUHEHMSIX. [HUIIbI
ruOpUIN3alM aTOMHBIX opOuTanel yriepoja. MexaHuW3Mbl 00pa30BaHMs KOBAJCHTHOM CBSI3U
(oOMeHHBIN U TOHOPHO-aKLENTOPHBIN). THUMbl MepeKkphIBaHUsS aTOMHBIX OpOUTaNel, G- U T-CBS3U.
OnuuapHasi, [BOMHAas M TpoiHas cBsA3b. CrocoObl pa3pbiBa CBsI3€ B MOJEKyJIaX OpPraHMYeCKUX
BemecTB. [loHsaTHe 0 CBOOOTHOM pagukaie, HyKiIeopuie u dJIeKTpodue.

Teopuss cTpoeHuss opraHuueckux coeauHeHuid A.M. BytiepoBa U cOBpeMEHHbIE
IIPEJICTABICHUS. O CTPYKTYpPE MOJIEKYJl. 3HAa4Y€HHUE TEOPUM CTPOEHUS OPraHUYECKUX COCIUHEHUH.



Monekynsipabie ¥ CTPYKTypHble (Gopmynbl. CTpyKTypHBIE (DOPMYIBI pa3TUYHBIX BUIOB:
pa3BépHyTas, COKpamiéHHas, CcKejerHas. M3omepus. Buabl H30MepuHM:  CTPYKTYpHas,
MPOCTPAHCTBEHHAs.  DNEKTpPOHHBIE dA(Q(PEeKTI B  MOJIEKYlTaX OpPraHWYECKHX  COCTUHCHHMA
(MHAYKTHBHBIN 1 ME30MEPHBINA (D PEKTHI).

[IpencraBienne o kinaccuukany opraHuyeckux BemlecTB. [loHsATHE O (YHKIMOHAIBHOM
rpynme. ['omonorusi. ['omonormyeckue psiabsl. CucTemMaTHdeckas HOMEHKIIATypa OpraHUYeCcKHX
coenunennit (IUPAC) u TpuBuanbHbIe Ha3BaHUS OTACIIBHBIX MPEICTABUTEIICH.

OcoOeHHocTH U KiIaccu(UKaIus OpraHMuecKux peakuuil. OKUCIUTEebHO-BOCCTAHOBUTENbHBIC
peaKury B OpraHUYECKON XUMUU.

OKCIIEpUMEHTANIbHBIC METOJbl HM3YYEHUs BEIIECTB W WX MPEBPALIECHUH: 03HAKOMIICHUE C
o0Opa3raMu OpraHUYecKHX BEIIECTB W MaTepHallaMd Ha WX OCHOBE, OIBITHI MO TMPEBPAICHUIO
OpPraHMYECKUX BEIIECTB MPH HarpeBaHUU (IUIaBlIEHUE, OOYTIIMBAaHUE U TOPEHUE), KOHCTPYUPOBAHHE
MOJIENIEN MOJIEKYJI OPTaHUYECKUX BEILIECTB.

YriaeBoaopoabl.

Anxanel. ['oMonorwueckuii psi ankaHoB, oOmas (opmyrna, HOMEHKIATypa U H30MEpHSL.
DNEeKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ alKaHOB, SP3-THOpUAM3AIUS aTOMHBIX
opOwuTaneit yriepojaa, 6-CBsi3b. DU3NUYECKUE CBOWCTBA AJKAHOB.

XUMHUYECKHUE CBOMCTBA aJIKaHOB: p€akuun 3aMCIICHUA, HW30MCpHU3allMH, ACTHAPUPOBAHUA,
UKJIKM3aluu, MUPOJIn3a, KPEKHHIa, TOPCHUA. HpeILCTaBHeHI/Ie O MCXAaHHU3MC peaxunﬁ paaruKaJIbHOIO
3aMCIICHUA.

HaxoxnaeHnue B IpuUpoac. CnocoObl MOJIYYCHH U IPUMCHCHUC aJIKAHOB.

[Muknoankanel. OOmas ¢opmyna, HOMEHKJIaTypa U u3omepus. OCOOEHHOCTH CTpPOEHHsS M
XUMHUYECKUX CBOMCTB MalblX (IUKJIONPONaH, UIUKIOOyTaH) U  OOBIYHBIX (LMKIIONEHTaH,
LIUKJIOT€KCaH) IUKI0aIKaHOB. CriocoObl MOTyYeHHs U MPUMEHEHHUE IUKII0ATKaHOB.

Ankensl. ['omonornueckuii psini aqkeHoB, oOmmias (Gopmysia, HOMEHKJIATypa. DJIEKTPOHHOE
IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYIN aJIKEHOB, Sp-THOpUIU3alMsl aTOMHBIX opOuTaneil yriepona,
o- U m-cBs3U. CTpyKTypHas W reomeTrpuueckas (Iuc-TpaHc-) u3omepus. Puznueckue CBONCTBA
aIKeHOB. XMMHMYECKHE CBOWCTBA: PEAaKUMM IPUCOECIMHEHUS, 3aMEIEHUS B O-IOJIOKEHUE IIPU
JBOMHOM CBsI3U, nonumepusanun u okucieHus. [Ipasuno MapkoBHuKOBa. KauecTBeHHBIE peakuuu
Ha JIBOIHYIO cBsI3b. CIOCOOBI MOTY4YEHUS U IPUMEHEHHE AIKEHOB.

AnKagueHsl. Knaccudukanus aJIKaJIN€HOB (conpspkEHHBIE,
W30JMPOBaHHbIE, KyMyauposannvie). OCOOEHHOCTH AIEKTPOHHOTO CTPOSHHUS U XUMHUYECKUX CBOMCTB
CONpsDKEHHBIX JueHOB, 1,2- u 1,4-npucoenunenue. Ilomumepusanuss CONPSKEHHBIX JHEHOB.
CriocoObl MosTydeHus U NpUMEHEHHUE allKa/IueHOB.

Ankunabl. ['omMonornueckuii psym amkuHOB, oO0mmIas ¢dopmyia, HOMEHKIATypa U HM30MEpHS.
DNEeKTPOHHOE W TPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKWHOB, SP-THOPHAM3AIMS aTOMHBIX
opOutaneit yriepona. @Du3nMYecKHe CBOWCTBA AIKWHOB. XHMHUYECKHE CBOMCTBA: pEaKINH
MPUCOEIUHEHUSA, AUMEpPU3AlMAd W TPUMEpHU3ALMH, OKHCICHUSA. KHCIOTHBbIE CBOWCTBA aJIKHHOB,
MMEIOIUX KOHIIEBYIO TpPOHHYIO CBsi3b. KadecTBEeHHBIE peaKkIMM Ha TPOWHYIO CBsI3b. CmoOCOOBI
MOJYYECHUS U IPUMEHEHNE aJIKUHOB.



ApomaTtuueckue yriaeBoaopoasl (apeHsl). ['omomormueckuii psn apeHoB, oOmias (opmya,
HOMEHKJIaTypa W H30Mepusi. DJIEKTPOHHOE M INPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJbl OeH3o0Ia.
@dusnuecKkue CBOICTBa apeHOB. XHMHUYECKHE CBOWCTBAa OEH30Jla M €ro TOMOJIOTOB: PEaKIUH
3aMelleHus] B OEH30JIbBHOM KOJIbLIE W YIJIEBOJOPOJHOM paauKale, pPEaKLUUd MPUCOEAUHEHMUS,
OKHCJIeHHE roMojioroB Oensona. IlpenctaBieHue 00 OpUEHTUPYIOLIEM NEHCTBHM 3aMECTUTEICH B
OEH30JIbHOM KOJIbLIE Ha MpUMepe aJKWIbHBIX PaAMKaloB, KapOOKCUIBHOM, TMIPOKCUIBHOM, aMHHO-
Y HUTPOTPYIIIBI, aTOMOB TajoreHoB. OCOOEHHOCTH XUMHYECKUX CBOUCTB cTHpoia. [lomnmepusanms
crupoia. CriocoObl MosydyeHus: U IPUMEHEHUEe apOMaTHYECKUX YIIIEBOAOPOIOB.

[Ipuponneiii ra3. [lomytHbie HedTsaHbIE Ta3bl. HedTh u €€ npoucxoxaenue. KamMeHHBIN yroiab 1
NPOAYKTHl ero mepepadboTku. CrocoOwl mepepaboTku He(TH: MEPEroHKa, KPEKUHT (TEPMHUYECKUA,
KaTaauTuueckuii), pudopmunr, nuponus. I[Ipoaykrsl nepepaboTku HePTH, UX NPUMEHEHUE B
MPOMBIIIJIEHHOCTH U B OBITY.

I'enermueckas CBA3b MCXKAY pa3jIMUHbIMU KJIaCCaMHU YIJICBOOOPOJ0B.

DNEKTPOHHOE CTPOCHUE TAJIOTEHIIPOU3BOIHBIX YIIIE€BOIOPOAOB. Peakuuy 3amMeleHus rajloresa
Ha TUAPOKCOrPYIITY, HUTPOIPYIIy, HHAHOIPYIITY, AMUHOTPYIIITY. [erictue Ha
TaJIOTEHIIPOU3BOJHBIE ~ BOJHOTO M CIMPTOBOIO  pacTBopa  Iu€noud.  Bsaumopneincrtsue
JUTAIOTCHAJIKAHOB C MarHueM M LHUHKOM. IIoHATHE 0 MEeTa/utoOpraHu4ecKux COCAUHEHUSX.
Vcnonb3oBaHue TIajJOreHNPOU3BOAHBIX YIJIEBOJAOPOAOB B OBbITY, TEXHHMKE M IpU CUHTE3E
OpPraHUYECKUX BELIECTB.

OKclepUMEHTAIbHbIE METOJIbI M3YUCHHsI BEIIECTB U MX MPEBPAIICHUN: N3ydeHHE (PUZNIECKUX
CBOMCTB YIJIEBOJIOPOAOB (PacTBOPUMOCTH), KaYECTBEHHBIX PEAKIUN YIIIEBOAOPOJIOB Pa3IMYHbIX
KiaccoB (oOeciBeunBaHWE OpOMHOW WM HMOJHOW BOJBI, pacTBOpa IepMaHraHaTa Kajwus,
B3aMMOJICHCTBHE alleTWIeHa C aMMHauyHbIM pacTBOpoM okcuja cepedpa(l)), kauecTBeHHOE
oOHapyXeHHe yriiepojia U BOJOpOJa B OPraHUYECKUX BEIIECTBAX, MOJIYYEHHE 3TUJICHA U U3yYCHHE
€ro CBOICTB, oO3HaKomJeHue c kosulekuusimMu «Hedtb» m «Yromwsy, ¢ obpasuamu IjacTMace,
KaydyyKOB M PpE3UHbI, MOJEIUPOBAHUE MOJIEKYJ VYIJIEBOJOPOAOB M TaJOTE€HIPOU3BOIHBIX
YIJI€BOJIOPOJIOB.

Kuciopoacoaep:kaiue opraHu4ecKkne coeTHHEHN .

[IpenenbHble onHOATOMHBIE cUpThl. CTpoeHHE MOJIEKyYI (Ha IpUMEpPEe METaHOIa U 3TaHOJIa).
I'omonoruueckuit psa, obmas Gopmyia, U3oMepus, HOMEHKJIATypa U kiaccupukanus. duznueckue
CBOMCTBA IpEIENbHBIX OJTHOATOMHBIX CIIUPTOB. BOIOpOAHbBIE CBSI3U MEXIY MOJEKYJIaMU CIIMPTOB.
XUMUYECKHE CBOMCTBA: pEaKLUMU 3aMELIEHUs, AETHApaTallii, OKUCJICHMs, B3aUMOJECHCTBUE C
OpraHMYECKMMHU U HEOpraHMYECKUMHU KucioTaMu. KauecTBeHHas peakiysi Ha OJJHOATOMHbBIE CITUPTHI.
JlelicTBUEe »TaHOJIa M METaHOJa Ha OpraHu3M dYenoBeka. CrocoObl MOJydyeHHs W TPUMEHEHHUE
OJTHOATOMHBIX CIIUPTOB.

[Ipocteie >¢upsl, HOMEHKIaTypa W n3oMepus. OcCoOEHHOCTH (U3MYECKUX U XHUMHYECKUX
CBOMCTB.

MHoroaToMHBIS CIIUPTHI — STHJICHITIMKOJIb U TTIMLHCPHH. dusndeckne 1 XUMHISCKHE CBOMCTBA:
pcakuuu 3aMCUICHUA, B3aHMOﬂeﬁCTBHC C OpraHnu4YCCKMMHU W HCOPraHMYCCKUMU KHUCIOTaMU,
KaueCTBCHHAA pPCakKusd Ha MHOIOaTOMHBLIC CIIUPTHI. Hpe}ICTaBHeHI/Ie 0 MCEXaHUu3ME peaKHI/Iﬁ
HYKHCO(I)I/IJ'IBHOFO 3aMCIICHUA. I[eﬁCTBI/IC Ha OpraHu3M 4YeCJIOBCKaA. CnocoObl MOoJIy4dCHHUA H
MPUMEHCHUEC MHOTI'OAaTOMHBIX CITMPTOB.

@enon. CtpoeHHE MOJEKYJbI, B3aMMHOE BIMSHHE THAPOKCOTPYNIBI M OEH30JBHOTO sapa.
@dusnueckue cBoicTBa (QeHona. OCOOCHHOCTH XMMHUYECKHX CBOWCTB (eHona. KauecTBeHHBIE



peakimu Ha ¢enon. Tokcuunocts (eHonma. CrocoObl MOMydeHUs W IMpHUMEHeHHe (eHoma.
®enondopmanpaeruHas cMoa.

KapOoHubHBIE COEIMHEHUS — AIbACTUBl U KETOHBI. DJIEKTPOHHOE CTPOEHHE KapOOHUIBHON
rpynmel.  ['oMonoruyeckue psiabl  ajdbJETHIOB U KETOHOB, oOmas ¢opmyna, Hu30Mepus H
HOMEHKIAaTypa. PU3NYECKUE CBOMCTBA aIbJAECTUAOB U KETOHOB. XMMHUUYECKUE CBOMCTBA AlIbICTUIOB U
KETOHOB: peaklUy npucoeuHeHus. OKUCIIEHNE allbJIerH/10B, KAYECTBEHHbBIE PEAKIIMM HA aJbACTUIbI.
CriocoObl 1osTyyeHus 1 IPUMEHEHUE allbJAETHI0B U KETOHOB.

OAHOOCHOBHBIE TIpelieibHble KapOOHOBbIE KHUCIOThl. (OCOOEHHOCTH CTPOCHHUSA MOJIEKYI
KapOOHOBBIX KucHOT. M3omepuss u HomeHkiatypa. ®dusnmyeckue CBONCTBA OJIHOOCHOBHBIX
npeeabHbIX KapOOHOBBIX KHUCIOT. BOAOpOIHBIE CBSI3U MEXIY MOJEKyJIaMu KapOOHOBBIX KHCIOT.
XUMHUYECKUE CBOWCTBA: KHUCIIOTHBIE CBOWCTBA, PEAKIUs STepUPHUKAIMHM, PEAKIHH C y4aCTHEM
YIIEBOAOPOAHOrO paaukana. (OcCOOEHHOCTH CBOMCTB MypaBbUMHOM KHCIOTHL. [loHsiTHEe O
MIPOM3BOJIHBIX KapOOHOBBIX KHCJIOT — CIOXHBIX 3¢upax. MHOroodpasue KapOOHOBBIX KHCJIOT.
Oco0OeHHOCTH CBOMCTB HEMPEIENIbHBIX U apOMAaTHYECKHMX KapOOHOBBIX KHCIOT, JUKapOOHOBBIX
KHCIIOT, THIPOKCHKAPOOHOBBIX KUCIIOT. [IpencTaBuTe i BRICIIMX KAPOOHOBBIX KUCIIOT: CTCApUHOBAS,
NaTbMUTUHOBAs, OJICMHOBAS, JUHOE8As,  JUHONeHO6ds KACIOThl.  CrocoObl  MONy4YeHHUs U
MPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxwusie 3¢upsl. ['omonornueckuir psg, obmas Qopmyrna, U30MEpUs U HOMEHKIATYpA.
OuU3NYECKUE U XMMUYECKUE CBOMCTBA: TUPOJIN3 B KUCION U LIEJIOYHOU Cpee.

Kupsl. Ctpoenue, ¢usmueckue M XUMHUYECKHUE CBOWCTBA >KMPOB: THUAPOJIM3 B KHUCIOH H
menoyHoi cpene. OcCoOEHHOCTH CBOMCTB JKMPOB, COJEPIKALIMX OCTATKU HEMPEIENIbHBIX KUPHBIX
KUCH0T. JKupsl B IpuUpoe.

MpBUT4 KaK COJTM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JICHCTBHUE.

OOmiass  xapakTepucTuka yriaeBonoB. Krnaccudukanus yriaeBogoB (MOHO-, OU- H
nonucaxapuael).  MoHOcaxapuabl:  TJIOKO3a,  (PYKTO3a, TrajakTo3a, pubo3a, 1e30Kcupuoo3a.
du3nyeckue CBOMCTBA U HaxoxaeHue B mpupoae. @orocuHte3. XUMUUYECKHE CBOICTBA TIIFOKO3BI:
pPEeaKIuy ¢ y9acTHEM CIUPTOBBIX M aJIbJETHIHOW TPYII, CIUPTOBOC M MOJIOYHOKHUCIIOE OpOKCHHUE.
[IpuMmeHeHne TIIOKO3bI, €€ 3HaYeHHe B JKU3HENEATENbHOCTH opraHu3Ma. Jlucaxapubl: caxaposa,
MaJbTO3a M JIaKTO3a. BoccTaHaBmMBarOmMe W HEBOCCTAHABJIMBAIOUIME JUcaxapuibl. [ uapomnms
nucaxapunoB. Haxoxzaenuwe B mpupoge u mnpumeneHue. [lommcaxapuisl: Kpaxmai, TTUKOT€H H
nemtrono3a. CTpoeHrne MakpOMOJIEKYN KpaxMaia, TITUKOTeHa U HEeJUTIoI036l. du3nueckue cBOMCTBA
Kpaxmalia U IeJUTIOI03bl. XMMHUYECKHe CBOMCTBA Kpaxmaia: THAPOIU3, KAaueCTBEHHAs PEaKlus C
noJIoM. XMMHYECKHE CBOMCTBA IEITIOJIO3bI: THIPOJIN3, TOTydeHrEe 2PHUpOoB 1euTon036l. [TorsTue 06
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIEINK).

OKCIIEpUMEHTAJIBHBIE METOJbl M3YYEHHMs BEUIECTB M HUX NPEBPALICHUN: paCTBOPUMOCTD
Pa3IMYHBIX COUPTOB B BOJIE, B3aUMOJECUCTBHE ATAHONA C HATPUEM, OKHCIEHUE 3TUIIOBOTO CIIUPTA B
aJIbJIETH]l Ha PacKaJIEHHOW MEIHOM IPOBOJIOKE, OKMCIEHUE ITHJIOBOTO CIUPTA JAUXPOMATOM KaJMs
(BOBMOXKHO HCIOJBb30BaHUE BHUAECOMATEpUalOB), KAaYECTBEHHbIE pEAKIUU Ha anbJIeruabl (c
ruspokcuaom auammuHcepeopa(l) u ruapoxcunom menu(Il)), peakius raunepuHa ¢ rHIPOKCUIOM
meau(Il), xumuyeckue cBoNCTBa pacTBOpa YKCYCHOW KHCIIOTHI, B3aUMOJIEHCTBUE PACTBOPA IIIFOKO3bI
¢ ruapokcusioM Meau(Il), B3aumozericTBue Kpaxmaia ¢ HOJIOM, PELICHHE SKCIIEPUMEHTAIbHBIX 3aa4
o TeMaM «CrupThl U heHonb, «KapOoHoBbie KUCIOTHI. CI0XKHBIE 3PUPB.

A30TcoepKalIHe OPraHnYecKue CoeTHHEeHUsI.



AMUHBI — OpraHu4ecKke mpou3BogHbIe amMmmuaka. Kinaccudukanys aMiuHOB: anudarndeckue u
apoMaTH4YecKue; MEepBUYHbIC, BTOpUYHBbIE U TpeTHuHble. CTpoeHue MoJiekyn, olmas (opmyna,
M30MepHsi, HOMEHKIIATypa U PU3NYeCKUe CBOMCTBA. XUMUYIECKOE CBOMCTBA aTu(aTHISCKHX aMUHOB:
OCHOBHBIE CBOMCTBA, AJIKWIMPOBAHUE, B3aMMOICHCTBHE NTEPBUYHBIX AMUHOB C a30TUCTON KUCJIOTOM.
Conu ankuiaMMOHUS.

AHWIMH — IpenCcTaBUTENb aMHUHOB apoMaTudeckoro psaa. CTpoeHue aHuinuHa. B3aumHoe
BIMSIHME TpYII aTOMOB B MoJieKyse aHWwiInHa. OcCOOEHHOCTHM XUMHUYECKHX CBOMCTB aHWIMHA.
KavectBennsle peakiun Ha aHuiaH. CriocoObl MOMyYeHHUS U MPUMEHEHUE aTu(aTnIecKux aMUHOB.
[Tonmyyenue aHuIMHA U3 HUTPOOEH30Ia.

Amunokuciotrel. HoMenknatypa u uzomepusi. OTAenbHbIE TMPEACTABUTENN 0O.-aMUHOKHUCIIOT:
TIULOUH, anadud. Ou3nyeckrue CBOMCTBA aMHHOKMCIIOT. XHMMHUYECKHE CBOMCTBA aMUHOKHMCIIOT Kak
aM(OTEpPHBIX OPraHUYECKHX COCAMHEHWH, pPeaklus MOJUKOHJIEHCAIUU, OOpa3oBaHUE TMENTHIHON
cBs3U. buonorudyeckoe 3HaueHne aMUHOKUCIOT. CHHTE3 U THAPOIU3 TN TUIOB.

benku xak mpuponnbie monuMmepsl. [lepBudHas, BTopuyHasi U TPETHYHAsE CTPYKTypa OEJIKOB.
XUMHYECKHE CBOMCTBA OCJIKOB: THAPOJIN3, ICHATYPAIHS, KAYECTBEHHbIE PEaKIIMU Ha OCJIKH.

3KCH€DI/IMGHTEUII)HI)I€ METOJBI M3YUYCHHS BCIICCTB U UX HDGBD&IHGHI/If/'Il PaCTBOPCHUC OCJIKOB B
BOAC, JACHATypalnu:sa 0eIKoB IIpu Harp€BaHuH, LIOBCTHBIC PCAKIIMKU Ha 6CJ'IKI/I, pCUICHUC
OKCIICPUMCHTAJIIBHBIX 3aJa4 [0 TEMaM «A3OTCOI[Cp)KaHII/Ie OpraHnu4eCKuCc COCAUHCHUA» U
«Pacmo3naBanue OpPraHU4YCCKuUX COCHHHGHHﬁ)).

BLICOKOMOJIEKyJIﬂpHLIe CoeANHCHUA.

OCHOBHBIE TIOHSATHS XHMHUH BBICOKOMOJICKYJIAPHBIX COGI[I/IHCHI/If/'Il MOHOMCp, IIOJIUMED,
CTPYKTYPHOC 3BCHO, CTCIICHb IMOJIUMCPU3AlUU, CPCAHAA MOJICKYJIApHAsA Macca. OcCHOBHEIE METOJbI
CHUHTEC3a BBICOKOMOJICKYJIAPHBIX COGI[I/IHCHI/Iﬁ — NOoJIMMEpHU3alus 1 NOJIUKOHACHCA V.

HOJ'II/IMepHI)IC MaTcpurajbl. ITmacTmacchr (HOJ'II/IBTI/IJ'[CH, MOJIMIIPONUIICH, MOJHMBUHUIXJIOPHUI,
MOJIUCTUPOI, MOJIMMETHIMETaKpUiaT, MOJIMKapOOHAThl, MOJMATUIIEHTepedTanar). YTUIu3auus |
nepepaboTKa MIacTUKa.

DOnactoMepbl:  HaTypajbHBIH  KaydyK, CHHTETHYeCKHE  Kaydyku  (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIN, M30IIPEHOBBIN) U CHIIMKOHBI. Pe3nHa.

Bonokna: HaTypaibHbBIE (XJIONOK, IEPCTh, IIENK), MCKYCCTBEHHBIC (BHCKO3a, aleTaTHOE
BOJIOKHO), CHHTETHUYECKHE (KalpoH U JIaBCaH).

[Tomumeps! crenuanbHOrO HazHaueHus (TedoH, KeBiap, SJEKTPOMPOBOIAIIME HOJIUMEPHI,
OuopasinaraemMbie IOJTUMEPHI).

OKCIIEpUMEHTAJIbHEIC METOAbl M3VUCHHS BENISCTB M HMX NPEBpAIllCHMI: 03HAKOMIICHHE C
O6p8.3]_IaMI/I NpUupoAHbIX MW  HCKYCCTBCHHBIX  BOJIOKOH, jaacrMacce, Kay4yKOB, PpCHOICHUC
OKCIICPUMCHTAJIBHBIX 3ajJia4d 110 TEME «Pacrio3HaBaHNe MIaCTMAcC U BOJIOKOHY.

PacuérHble 3aj1aun.

Haxoxzaenune MonexynspHO (OpMyIbl OPraHUYECKOTO COEIMHEHHUS 0 MAaCCOBBIM JIOJISIM
AJIEMEHTOB, BXOIAIIMX B €r0 COCTaB, HAXOXKJICHHE MOJEKYISIPHOU (OPMYyNBl OPraHUYECKOTrO
coeuHEeHHs 1o Macce (00bEMY) POAYKTOB CTOpaHUs, MO KOJIMYECTBY BellecTBa (Macce, 00bEMY)
MPOAYKTOB pEAaKIUU W/WIM HUCXOAHBIX BELIECTB, YCTAHOBJEHHE CTPYKTYpPHOH (OpMYyJIbI



OpraHn4CeCKOro BCIICCTBAa Ha OCHOBEC Cro XHUMHUYCCKHX CBOWMCTB HIJIH CIIOCOOOB oJIydCHU,
OIIPEACIICHUE O0JIM BbIXOJa ITPOAYKTA pCAKIIUKU OT TECOPETHUICCKHU BO3MOXKHOI'O.

MexnpeIMETHEIC CBS3H.

Peanuzanmst MeXnpeIMETHBIX CBs3€H MpU HU3YYEHUM OpraHudeckod xumuu B 10 Kiacce
OCYIIECTBIISICTCS Yepe3 HCIOIh30BAHUE KAaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHIA, TaK ¥ TIOHATHH,
MPUHATHIX B OT/AETBHBIX MPEAMETaX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTecCTBEHHO-HAYyYHbIC TOHSTHS: SBICHUE, HAYYHBIA (aKT, TUIIOTE3a, TCOPHs, 3aKOH,
aHaJIM3, CUHTE3, KiIaccu(uKaus, HaOI0IeHne, U3MEpPEHNe, YIKCIIEPUMEHT, MOJICIIb, MOJICTTUPOBAHHE.

®uznka: MaTepusi, aToM, 3JEKTPOH, POTOH, HEUTPOH, MOJIEKYJIa, SHEPreTUYECKUN YPOBEHb,
BEIIECTBO, TEJO, O0BEM, arperaTHOEe COCTOSIHHE BEIIeCTBA, (PU3WUYCCKUE BEITUYUHBI, €IMHUIIBI
MU3MEPEHUS], CKOPOCTh, SHEPT U, Macca.

buomnorusi: kierka, opraHu3M, JKOCHUCTeMa, Ouocdepa, MeTadoJM3M, HACICIACTBEHHOCTD,
aBTOTPO(HBIN U TeTepOTPOMHBIHN THIT TUTaHUS, OpoXeHHE, POTOCHHTE3, IBIXaHKE, OCIIKH, YTICBOIbI,
KHUPbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI.

I'eorpadus: noseszHble HCKONAEMBbIE, TOIIMBO.

TexHomorus: IMUIICBBIC HNPOAYKTHI, OCHOBBI pallMOHAJBHOI'O IIMTAHWA, MOKOIIMUEC CPCIACTBA,
MaTepHraibl U3 UCKYCCTBCHHBIX H CUHTCTUICCKHUX BOJIOKOH.

IJNTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA ITPOIT'PAMMBI I10 XM HA
YI'JIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTtBercTBHHU C CUCTEMHO-ACATCIbHOCTHBIM TTIOAXOAOM B CTPYKTYpPE JIMYHOCTHBIX
pE3yNbTaTOB OCBOCHHUS TpeaMeTa «XHMHs Ha YPOBHE CPETHEro oO0Iero oOpa3oBaHMs BbIIEICHBI
CJIEIYIOINE COCTABIISIONINE: OCO3HAHNE O0YJAIOIIUMHUCS POCCUHUCKON TPaXTAaHCKON MICHTUYHOCTH;
TOTOBHOCTh K CAMOPAa3BHUTHIO, CAMOCTOATEIIBHOCTH M CaMOONPEAECIECHUIO; HAIUYUE MOTHBALMU K
00y4EeHHIO; TOTOBHOCTh U CIIOCOOHOCTHh O0YJarONTUXCSl PYKOBOJICTBOBATHCS MPUHSTHIMUA B OOIIECTBE
MpaBWIaMd W HOPMaMU IIOBEJICHMS; HaJIM4YUMe IPABOCO3HAHUS, OKOJOTMYECKOW KYJIbTYpHI;
CIIOCOOHOCTH CTABHUTh eI U CTPOUTH JKU3HCHHBIC ITJIAHBI.

JIMYHOCTHBIE PE3YNbTaThl OCBOEHHUS TMpeaMeTa «XHUMHS» OTPaKaroT CHOPMUPOBAHHOCTH
OTbITa TMO3HABATENIFHOW W MPAKTUYECKOW AESITETbHOCTH OOYYaIOIIMXCS B TPOIECCE pealli3aliu
00pa30BaTeNbHON e TEIbHOCTH.



JIMYHOCTHBIE PpEe3yAbTaThl OCBOCHHUS TNpeAMETa «XUMHs» OTPaXaroT c(HOpPMUPOBAHHOCTD
OIbITa IO3HABATEJIILHOM M MPAKTUYECKOM NEeATEIbHOCTH OOYy4aroIMXCsl B IpOLEcCe peanu3aluu
00pa3oBaTeNbHON JAEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) I'PaKIAHCKOI0 BOCIIMTAHUA:

0CO3HaHMA OOYYAIOMIMMHUCS CBOMX KOHCTUTYLIMOHHBIX TPaB M OOS3aHHOCTEH, YBaXEHHUS K
3aKOHY M IIPaBOIOPSIKY;

ONpeaACTaBJICHUA O COHUAJIBHBIX HOpPMax HW IpaBUJIaX MCKIMYHOCTHBIX OTHOIICHHUHA B
KOJIJICKTHUBE,

TOTOBHOCTH K COBMECTHOM TBOpquKOfI ACATCIIBHOCTH IIpHU CO3daHHUUN yLI€6HI>IX ITPOCKTOB,
peIICHUN y‘-Ie6HbIX 1 IO3HABATCJIbHBIX 3a4a4, BBIIIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIOCOOHOCTH TIOHUMATh M MIPUHUMATh MOTHBBI, HAMEPEHHUSI, JIOTUKY M apTYMEHTHI APYTUX MPH
aHaJIM3e pa3IMyYHbIX BUJIOB yUEOHOH NesATeIbHOCTH;

2) MNAaTPUHOTUYIECCKOI'O BOCIIMTAHUS

HEHHOCTHOI'O OTHOMICHUA K HCTOPUUCCKOMY U HAYYHOMY HACJICAUTO OTECYCCTBCHHOM XHUMUU,

YBaAXXCHUA K IIPOLCCCY TBOPUCCTBA B obnactu TCOPHUH U MMPAKTUYCCKOI'O MPUIOKCHUA XUMUH,
OCO3HAHUA TOI'O, YTO MJAHHBIC HAYKH C€CTb PC3YJbTaT MJIUTCIIbBHBIX Ha6J'II-OI[eHI/II71, KpPOITIOTIUBBIX

OKCIICPUMCHTAJIbHBIX ITIOMCKOB, ITIOCTOAHHOI'O TPpyda y‘IéHI)IX " IPAKTUKOB;

HUHTEpPCCAa U IMMO3HABATCIIbHBIX MOTUBOB B IIOJIYUYCHUU U ITOCJICAYIOIICM aHAJIN3¢€ I/IH(I)OpMaLII/II/I 0
NMEPCAOBLIX TOCTHIKCHUAX COBpeMCHHOI\/'I OTECYCCTBCHHOM XHUMUU,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS
HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TIOBEICHMUS;

CITOCOOHOCTH OLCHUBAThL CUTYyalllU, CBA3AHHLIC C XHUMHUUYCCKHUMU SABJIICHUAMU, U IPUHUMATH
OCO3HAHHBIC PCIHICHUA, OPUCHTUPYACh HA MOPAJIbHO-HPABCTBCHHBIC HOPMbBI U ICHHOCTH,

TOTOBHOCTH OLICHMBAaTh CBOE IIOBEACHHUE U IMMOCTYIIKH CBOUX TOBapI/IHIGI\/II C HOSI/IIII/II\/'I
HPaBCTBCHHLIX U IIPABOBBIX HOPM U C y‘IéTOM OCO3HaHUusA HOCJ'IC,Z[CTBI/Iﬁ IOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 3/10POBb:

MOHUMAaHHUS IEHHOCTEH 3A0pPpOBOI0 M 0e30I1acHOr0 06pa3a KHN3HH, HCO6XOI[I/IMOCTI/I
OTBE€TCTBCHHOI'O OTHOIICHHUA K CO6CTB€HHOMy q)HSI/I‘lCCKOMy " IICUXUYCCKOMY 310POBbIO;

co0JroIeHHs TTpaBuil 0€30MacHOro 0OpalleHHsl ¢ BEIIeCTBAaMH B OBITY, IOBCEHEBHOM KU3HU, B
TPYZIOBOM AEATENBHOCTH;

IMOHUMaHHWA HECHHOCTU IPaBUJI HHAUBHUAYAJIBHOI'O U KOJIJICKTUBHOT'O Oe3omacHOro IIOBCIICHHUA B
CUTYyallMiX, YIpOXaroIUX 3J0POBbIO U JKU3HHU HIOﬂCﬁ;

OCO3HaHHUS TMOCIEACTBUI M HENPUATHS BPEIHBIX MpHUBBIYEK (YMOTpEOJIEHUS aIKOTOJIA,
HapKOTHUKOB, KYpPEHHUS);



5) Tpy10BOT0 BOCTIMTAHUS:

KOMMyHHKaTHBHOfI KOMIICTCHTHOCTH B y‘-IG6HO-HCCJI€IIOBElT€HBCKOfI JACATCIIBHOCTH,
O6H.I€CTB€HHO HOJ'ICSHOfI, TBOp‘IeCKOI;'I " JpYyrux BUAaX ACATCIIBHOCTHU,

YCTAaHOBKM Ha aKTHUBHOE Yy4yacTHE€ B pEHICHUH MPaKTHYEeCKUX 3a7ady COLMAJIBHOM
HAIIPaBJIEHHOCTH (B paMKaX CBOETO KJ1acca, IIKOJIbl);

HHTEpPECA K MPAKTUYCCKOMY U3YUCHUIO npo@eccnﬁ pa3inudHoro poaa, B TOM 4YHCJIIC HAa OCHOBC
MPUMCHCHUS MPCIAMETHBIX 3HAHUH 110 XHUMHU,

YBAXKEHUS K TPYAY, JIOASM TPyAa U pe3yJibTaTaM TPYAOBOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HMHIUBUIYaTbHOW TpacKTOpUU 0Opa3oBaHUs, Oymyliei
npodeccuy U peau3alii COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XUMHUH, HHTEPECOB U TOTPEOHOCTEH 00IIECTRa;

6) 9KOJIOrHYECKOr0 BOCIIUTAHUS:

IKOJIOTUYECKU 11eJIeCOO0Pa3HOr0 OTHOLICHHS K MPHUPOJEC KAaK HCTOYHHUKY CYIICCTBOBAHHUSI
’KM3HHU Ha 3eMmIe;

[MOHUMaHUs T100aJIBEHOTO XapakTepa OSKOJIOTHYCCKUX HpO6JICM, BJIMSAHHA JKOHOMHYCCKHUX
IIponueCcCoOB Ha COCTOAHUC HpHpO,HHOﬁ n COHH&HLHOﬁ CpCabl;

OCO3HaHUsA H€O6XOIII/IMOCTI/I HCITIOJIBb30BaHUA I[OCTI/DKCHPIfI XUMHU U1 peHICHUSA BOIPOCOB
palluOHAJIBHOT'O TPHUPOAOII0JIb30BAHN,

AKTUBHOTO HENPUATHS IEHCTBUMN, IPUHOCAILIMX BPE OKPYKAIOIIEH PUPOAHOM Cpelle, YMEHHUS
MIPOrHO3UPOBATh HEOJAronpUsTHBIE 3KOJOTHYECKHE MOCIEICTBUS MPEANPUHUMAEMbIX JEHCTBUI U
IpeJoTBpalaTh ux;

HaJau4usl Pa3BUTOIO DKOJOTMYECKOrO MBIIUIEHUs, 3KOJOIMYECKOM KYJIbTYpBI, OIBITA
NEATEIbHOCTH  JKOJIOTMYECKOW  HANPaBICHHOCTH, YMEHHs  pPYKOBOJACTBOBATbCS HMMH B
[I03HABATEIbHOM, KOMMYHMKATUBHOM M COLMAIBHOW NMpaKTHKE, CIIOCOOHOCTH M YMEHHUS aKTUBHO
MIPOTUBOCTOATH UAEOJIOTHH XeMopoOuu;

7) HEHHOCTH HAYYHOTO MIO3HAHMSI:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO  Pa3BUTUS HAyKu H
00IIIeCTBEHHON MPAKTHUKH;

MOHUMaHUs creun(UKY XUMUM Kak HayKd, Oco3HaHus €€ poiu B (HOPMUPOBAHHUU
palMOHAFHOTO HAYYHOTO MBILIUIEHUS, CO3JaHUU LEJIOCTHOTO TMpEeACTaBIeHUs 00 OKpyKarollem
MHUpE KaK O €JMHCTBE IPUPOJIbI U YEJIOBEKA, B MO3HAHUU MPUPOJIHBIX 3aKOHOMEPHOCTEH U pelIeHUuU
po6IeM COXpaHEHUs IPUPOTHOTO PABHOBECHS;

yOeXKAEHHOCTH B 0COOOM 3HAYUMOCTH XHWMHUHU JJISi COBPEMEHHOM MMBWJIM3AIMU: B €€
T'YMaHUCTHYECKOW HAIPABICHHOCTH M BaXHOW POIU B CO3JIaHUU HOBOM 0a3bl MaTepHaIbHOU
KYJIbTYpPbl, B PELIEHUU TJI00aJbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHSI YEIOBEYECTBA — CHIPHEBOM,
HHEPreTUYeCcKOo, MUIIEBOM U IKOJIOTHYEeCKOil 0e30MacHOCTH, B Pa3BUTUU MEIUIMHBI, 00eCIeueHUH
YCIIOBUHM YCIIEHIHOTO TPYAa U SKOJIOTHYECKU KOM(POPTHOM KU3HU Ka)KJA0T0 WieHa 00IIecTBa;



€CTECTBEHHO-HAyYHOM  I'PAMOTHOCTH:  IIOHUMAaHHs  CYIIHOCTH  METOAOB  IIO3HAHWI,
UCIOJb3yEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH MCIIOJIb30BaTh IOJIYy4aeMble 3HAHUS JUIS
aHaIM3a U OOBSICHEHHS SIBJICHUN OKPYXKAIOIIETO MUPA M MPOUCXOMANIMX B HEM U3MEHEHUN, YMEHUS
nenaTb 0OOCHOBAHHBIE 3aK/IIOUEHHsS] HA OCHOBE HAYYHBIX (DAKTOB M MMEIOUIMXCS JAHHBIX C LIEJIbIO
IIOJIy4YE€HUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIFHO HMCIIOJIH30BaTh XMMUYCCKUE 3HAHUS AJI pCHICHUA Hp06HCM B
PEAIBbHBIX ) XU3HCHHBIX CUTYyalUAX,

HHTEPECA K ITIO3HAHUIO, HCCHCI[OB&TGHBCKOﬁ JACATCIIBHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HENpPEpPHIBHOMY OOpa3oBaHHIO M €aMOOOpa30BaHUIO, K
AKTUBHOMY MOJIYUYEHHUIO HOBBIX 3HAHUH 110 XUMUU B COOTBETCTBUH C KU3HEHHBIMH ITOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSIM TPy/ia B Pa3IMuHbIX chepax mpodecCHOoHaATbHON AeITeTbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATBI

MeranpenMeTHbie pe3yIbTaThl OCBOCHHUS MPOrPaMMbI 10 XUMHUH Ha YPOBHE CPEIHETO OOIIEro
o0pa3oBaHMs BKIIOYAIOT:

3HauMMble I (OPMHUPOBAHMUA MHPOBO33PEHMS OOYYAIOLIMXCA  MEXKJIUCLUILIMHAPHBIC
(MexnpeaMeTHbIC) O0IIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE IETOCTHOCTh HAYYHOW KapTHUHBI MUpPA U
ceun(uKy METOJ0B IO3HAHUS, UCIOJb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIECTBO,
SHEprus, sBJIEHUE, IPOIECC, CUCTEMA, HayUHbIN (haKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TeopHsl, UCClIeIOBaHKe, HAOII0IEHUE, U3MEPEHNUE, SKCIIEPUMEHT U JIpYTHe);

YHHUBEpCAJIbHbIE yueOHbIe NEeNCTBUS (mo3HaBaTeIbHBIE, KOMMYHHMKaTUBHBIE,
perynaTuBHbIE), obecrieunBaroniie GopMupoBanrie (PyHKIHOHAIBHON T'PaMOTHOCTH M COLMAIbHOMN
KOMIIETEHIIMH 00y4aroIuxcs;

CIIOCOOHOCTh o0y4Jaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCLHUIIIIMHAPHBIE,
MHPOBO33PEHUYECKNE 3HAHUS U YHUBEpCAJIbHbIE yueOHbIE AEMCTBHS B TO3HABATEIILHON U COLMAIbHON

IIPpaKTUKCE.

MeranpeamMeTHbie  pe3yibTaThl  OTPAKAIOT  OBJIAJIEHWE  YHUBEPCAIHHBIMH  YYEOHBIMU
[103HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JEHCTBUSMH.

Ilo3naBaTebHBIE YHMBeEPCAJIbHbIE YUeOHbIe JeiCTBUS
1) 6a30BbIe JIOTMUYECKHUE IeHCTBUSI:

CaMOCTOSITENILHO  (DOpPMYIMpPOBaTh U  aKTyalIM3HpOBaTh MpoOJIeMy, paccMaTpuUBaTh €€
BCECTOPOHHE;

OMMPCACIATEL HCIIN ACATCIBHOCTHU, 3aJilaBas IapaMCTpbl W KPUTCPUU UX JOCTUIKCHUS,
COOTHOCHUTD PE3YJIbLTAThI ACATCIbHOCTH C ITOCTABJIICHHBIMU LCIAMU;



HCIIOJIb30BAaTh IIPpHU OCBOCHUU 3HaHUH HpI/IéMLI JJOTMYCCKOT'0 MBIINIJICHUA: BbIACIATH
XapaKTCPHBIC IIPpU3HAKH MMOHATHH u YCTaHaBJINBATb ux B3aUMOCBA3b, HCIIOJIBb30BAaTh
COOTBCTCTBYIOIIUC ITOHATUA JIA 00BSICHEHUS OTACIBbHBIX (l)aKTOB u ﬂBHGHHfI;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUI KIIaCCU(UKALIMHU BEIIECTB U XUMUYECKUX PEAKIIHIA;
YCTaHaBJIUBATh IPUYUHHO-CIICICTBEHHBIE CBA3U MEXIY U3Yy4acMbIMU SIBJICHUSMY;

CTPOUTH JIOTMYECKHE pacCYXJIEHHs (MHIAYKTUBHbIC, JAE€IYKTUBHbIEC, IO AHAJIOIMU), BBIABIATH
3aKOHOMEPHOCTH M MPOTHBOPEYHS B PACCMATPUBAEMBIX SBICHUSAX, (OPMYIUPOBATH BHIBOJBI U
3aKJII0YEHUS;

IPUMEHATh B IIpollecce IO3HAHUS HCIOJIb3yeMble B XHMHUHM CHMBOJIMYECKHE (3HAKOBBIE)
MoJieNd, peoOpa3oBhIBaTh MOJAEIbHBIE NMPEACTABICHUS — XMMUYECKHH 3HAK (CHMBOJI) DJIEMEHTA,
XUMu4eckas Gopmyia, ypaBHEHUE XUMUUECKOM peakMy — IpU PELICHUH Y4eOHBIX MO3HABATEIbHBIX
U TPAKTUYECKUX 3a/ay, IIPUMEHATH Ha3BaHHBIC MOJIEIbHBIE IPEACTABICHMS JUISl BBIABICHUS
XapaKTEPHBIX IPU3HAKOB U3y4aeMbIX BEIICCTB U XUMUYECKUX PEaKLUi.

2) 6a30BbIe HCCJIEN0BATEIbCKHE AeHCTBHS:
BJIAJACTh OCHOBaAMU MECTOJ0B Haquoro IIO3HAHU BCIICCTB U XUMHUYCCKUX peaKuHﬁ;

dbopMynHpoBaTh IENTM M 3aJaud  HCCICJOBAHHWSA, HCIIONB30BaTh IOCTABJICHHBIE W
CaMOCTOSITENILHO c(hOpMYJIMPOBaHHbBIE BOIIPOCHI B Kau€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI IS
(hopMHUPOBaHUS THITOTE3HI 110 MPOBEPKE MPABHIIEHOCTH BHICKA3BIBAEMBIX CY)KJICHHIA;

BJIaJIETh HABbIKAMU CAMOCTOSITEJIbHOTO IUJIAHUPOBAaHUS M TMPOBEIACHUS  YYEHHUECKUX
HKCHEPUMEHTOB, COBEpIICHCTBOBATh YMEHHMs HaON0OJaTh 3a XOJOM IpOIecca, CaMOCTOSATENBHO
MIPOrHO3UPOBaTh €ro pe3yibTar, (GOpMyIupoBaTh OOOOLIEHUS U BBIBOJABl OTHOCHTEIBHO
JOCTOBEPHOCTH DE3YJIbTAaTOB HCCIEIOBaHMS, COCTABIATH OOOCHOBAaHHBIM OTUET O MpPOAETAHHOMN
pabore;

HpI/IO6peTaTB OIIBIT yququCKOﬁ HCCJIeI0BaTEIbCKON U HpOCKTHOfI ACATCIIbBHOCTH, IIPOABIIATH
CIIOCOOHOCTh M T'OTOBHOCTH K CaMOCTOATCIbHOMY IMOHMCKY MCTOAOB PCHICHHA NMPAKTHYCCKUX 3a1aa4,
NMPHUMCECHCHUTIO PA3JIMYHBIX METOA0B ITO3HAHMUA.

3) paGora ¢ nnpopmanmeii:

OPUEHTUPOBATHCSI B PA3IMYHBIX MCTOUHUKAX MH(DOpMaIuu (HaydHO-TIOMyJIpHas JIUTEpaTypa
XUMHUYECKOTO COJEep>KaHus, CIpaBOYHbIE TMocoOus, pecypcbl HWHTepHeTa), aHaIU3UpPOBATh
MH(OPMAIIHIO Pa3INYHBIX BUIOB U ()OPM MpeACTaBICHUS, KPUTUUECKU OLIEHUBATh €€ JOCTOBEPHOCTD
U HEMPOTHUBOPEUYUBOCTE;

(dbopMynHMpoOBaTh 3ampockl M TMPUMEHATh pPAa3IUYHbIE METOJbl IpPH TOUCKE U OoTOOpe
nH(popMaLuy, He0OXOAUMOM /1JIs BBIMOJHEHUS YUeOHBIX 33/1a4 ONpeAeaEHHOrO TUIIA;

MpUOOpPETaTh OMNBIT HCIOIb30BAaHUS HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH H
Pa3JIMYHBIX [TOMCKOBBIX CUCTEM,;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAIbHYIO (QOpMYy NpeacTaBieHUs HHGOpMaUUU (CXEMBI,
rpaduKu, TuarpaMMsl, TaOJIHIIbI, PUCYHKH U APYTHE);



WCTIOJIb30BATh HAYYHBIH S3BIK B KAYECTBE CPEICTBA MpU paboTe ¢ XUMHUUECKOW MH(POpMaIUEi:
IPUMEHATh MEXIpeAMETHble ((pU3MYecKue M MaTreMaTH4YecKHe) 3HAaKM M CUMBOJIBL, (OpPMYIIbI,
ab0peBuaTypbl, HOMEHKIIATYPY;

HCII0JIb30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATTIAAHOCTH.
KOMMyHI/IKaTI/IBHBIe YHUBEpPCAJIbHBIC y‘leﬁHBle JeHCTBHUA:

3a/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYKIAEMOM TEMBbI B X0JI€ IMAJIOTa U/UITH JTUCKYCCHH,
BBICKA3bIBaTh UIeH, (POPMYIIUPOBATH CBOU MPEUIOKCHHSI OTHOCUTEITHHO BHITIOTHCHHUS
MPEAJIOKEHHOM 3a1a4H;

BBICTYNATh C IIPE3CHTALME pEe3yJbTaTOB I103HABATEIbHON JESATENBHOCTH, IOJYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IPU BBINOJHEHUM XUMHUUYECKOTO IKCIIEPUMEHTA,
MPAKTUYECKOH PabOThl MO MCCIEIOBAHUIO CBOMCTB HM3y4aeMBIX BEIIECTB, peali3allMd y4eOHOTO
MpoekTa, W (OPMYJIUPOBATH BBIBOJABI IO pPE3yiIbTaTaM MPOBEIEHHBIX WCCICIOBAHUNA IYTEM
COTJIACOBAHUS MO3UIIHH B X0/1e O0CYKACHHS 1 0OMEeHa MHEHUSIMHU.

PeryassTuBHbIe yHHBepcaibHble Y4eOHbIe JelicTBHUA:

CaMOCTOSITEJIbHO IUIAHUPOBAaTh U OCYILIECTBIATh CBOIO IIO3HABATEJIbHYIO JESTEIbHOCTD,
ompezaensis e€ IeNd W 3aJauyd, KOHTPOJIHPOBATb M IO Mepe HEOoOXOTUMOCTH KOPPEKTUPOBATH
IpeaaraéMplii aJifOPUTM JAEUCTBUN TPU BBINOJIHEHUMM YYEOHBIX W MCCIEI0BATEJIbCKUX 3a/ad,
BbIOMpaTh Hambosee >PPEKTUBHBIN CIOCOO MX pEeHIeHHUS C yYETOM MOITY4YeHHs] HOBBIX 3HAHUHU O
BELIECTBAX U XMMHUUYECKUX PEaKILIUAX;

OCYHICCTBIIATE CAMOKOHTPOJIb ACATCIbHOCTH HAa OCHOBE CaMOaHa/IM3a 1 CAMOOLCHKH.

IMPEJIMETHBIE PE3YJIBTATbBI

[IpenMeTHble pe3yabTaThl OCBOEHHUS IMPOrpaMMbl MO XHMMHUU Ha YIIIyOJIEHHOM YpOBHE Ha
YPOBHE cpenHero ooOuiero o0pa3oBaHMs BKIOYAIOT clENUpHUEcKUue s y4eOHOro IpeaMmera
«XUMHS» HayuHble 3HAHUS, YMEHHUS M CHOCOObI JEHCTBHII 1O OCBOEHHWIO, MHTEPIPETAllUU U
peoOpa3oBaHUIO0 3HAHUM, BUIBI JESITEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAaHHUA U NPHUMEHEHHIO
3HAHUU B Pa3IUYHBIX YUEOHBIX CUTYaLUAX, a TAK)KE B pEAbHBIX )KU3HEHHBIX CUTYalUsIX, CBA3aHHbBIX
¢ XxuMHeH. B mporpamMme o XuMuu MpeAMETHBIE PE3YNIbTATHI IIPEACTABICHBI 110 TOAaM U3Y4CHHUS.

10 KJIACC
Hpe,Z[MCTHLIe PE3YIbTAThl OCBOCHUA KypCa ((OpFaHI/I‘-ICCKaH XUMUSD» OTPAKALOT:

c(OpMHUPOBAHHOCTH MPEACTABIECHUI: O MECTe U 3HAUYEHUU OPraHMYeCKOH XMMHMU B CHCTEME
€CTECTBEHHBIX HayK M €€ poji B O00ECIEYEeHHHM YCTOWYMBOIO Pa3BUTHUS YEIIOBEUECTBA B PEIICHUU
po0JieM 3KOJIOTUYECKOM, IHEPreTUYecKO W MHIEeBON O0e30MacHOCTH, B PAa3BUTHH MEIUIIMHBI,
CO3JIaHMM HOBBIX MAaTEpUAOB, HOBBIX HCTOYHHUKOB SHEPrHMM, B OOECIEUEHMH PAI[IOHAIBHOTO
MIPUPOIONOIB30BaHus, B (HOPMUPOBAHMHM MHMPOBO33PEHUSI M OOIIEH KyJIbTYphl YEJIOBEKa, a TaKxke
HKOJIOTUYECKH 0OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOIHON Cpe/ie;

BJIAJICHUE CUCTEMON XUMHUUYECKUX 3HAHUM, KOTOpasl BKIJIFOUAET: OCHOBOIIOJIATAOIINE MOHITHS —
XUMHAYECKHIA 3JIEMEHT, aTOM, PO M DJCKTPOHHAs 000JI0uKa aroma, s-, P-, 0-aToMHBIE OpOUTaIH,
OCHOBHOE U BO30YXIIEHHOE COCTOSHUSI aTOMa, THOpUAM3AINS aTOMHBIX OpOUTaliell, HOH, MOJIEKYIIa,
BAJIEHTHOCTD, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIEHb OKUCJIEHHUS, XUMHUUYECKas CBSI3b, MOJIb, MOJISIpPHAsS



Macca, MOJISIpHBIH 00BEM, YIIepoaHBId cKeneT, (yHKIMOHAIbHAs TPYIIa, pajuKaj, CTPYKTYpHbIE
(dopMmyibl (pa3BEPHYTHIE, COKpPAIIEHHBIE, CKEJIETHBIE), M30MEPUs CTPYKTYPHAs U MPOCTPAHCTBEHHAS
(reomeTpuueckas, ONTHYECKAs), H30MEPbI, T'OMOJIOTMYECKUN psJl, TOMOJOIH, YIJIEBOJIOPOAbI,
KHCJIOPOJ- ¥ a30TCOACPIKAILNE OPraHUYECKUE COCIUHEHUSI, MOHOMED, IIOJIUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPDHBIE COEIMHEHUS; TEOpUH, 3aKoHbl (nepuoaunueckuil 3axoH /l. M. Menneneesa,
TEOpUs CTPOEHUs opraHudeckux BemecTB A. M. byriepoBa, 3aKOH COXpaHEHHs MacChl BEILECTB,
3aKOH COXpaHEHMsI M MPEBpALICHMs] SHEPIUU IPU XUMHUYECKHX peaKlMsX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUHN S3BIK XHUMHH, MHPOBO33DEHYECKHE 3HAHUSA, JIEKAIIME B OCHOBE ITOHMMAHMS
IIPUYMHHOCTH M CUCTEMHOCTH XMMHYECKMX SIBJICHMI; MPEACTAaBICHUS O MEXaHU3MaX XMMHUYECKUX
peakuui, TEPMOAMHAMMUYECKUX W KUHETHYECKHX 3aKOHOMEPHOCTSAX HMX NPOTEKaHWs, O B3aHUMHOM
BJIMSIHUM aTOMOB M TpYyNIl aTOMOB B MOJEKYylax (MHAYKTUBHBIA W Me30MepHbIH 3(deKTsl,
opueHtanTtsl I u Il poma); QaxTonoruueckue CBEAECHHUS O CBOMCTBAX, COCTaBE, MOIYYEHUU MU
0€30MaCHOM HCIOJb30BAHUU BAXKHEHMIMX OPraHMYECKHX BEIIECTB B OBITY M MPaKTHYECKOU
NESTEeIbHOCTH YeNIOBEeKa, OOLIMX HAayyHbIX MPUHLMIIAX XUMHUYECKOrO MPOU3BOJACTBA (Ha IpUMEpe
MIPOU3BOJICTBA METAHOJIA, IepepadOTKU HEPTH);

c(OPMHPOBAHHOCTh YMEHHM: BBISBIATH XapaKTE€PHbIC MPU3HAKU MOHATHI, YCTaHABIMBATH UX
B3alMOCBA3b, HCIOJIb30BaTh COOTBETCTBYIOIME IOHATHS IIPU ONMCAHMM COCTaBa, CTPOCHUSA MU
CBOMCTB OpPraHUYECKHUX COCTMHEHUM;

c(OPMHPOBAHHOCTH YMEHUIA:

HCIIO/b30BAaTh XMMHUYECKYI0O CHUMBOJMKY JUISl COCTABJICHHUSA MOJIEKYISAPHBIX U CTPYKTYPHBIX
(pa3BEpHYTHIX, COKpPAIIEHHBIX U CKEJIETHBIX) (POPMYII OPraHUYECKHUX BEIECTB;

COCTABJISITh YPABHEHMSI XMMHUYECKMX PEaKIMM M PACKPBIBATH MX CYIIHOCTb: OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIUi MOCPEICTBOM COCTABIEHHS JIEKTPOHHOrO OanaHca 3THX peakuui,
peaxkuuii HOHHOTO OOMeHa MyTEM COCTABJICHUS X MOJHBIX U COKPAIIEHHBIX MOHHBIX YPABHEHMI;

H3TrO0TaBJIMBATb MOACIIM MOJICKYJI OPTaHUYCCKUX BCUICCTB JIA UIITIOCTPAIMU UX XHUMHUUYCCKOI'O
1 NPOCTPAHCTBCHHOTO CTPOCHU A,

c(OpPMUPOBAHHOCTh YMEHUM: YCTAHABIMBATh MPUHAAJICKHOCTh H3YUYEHHBIX OPraHUYECKUX
BEIIECTB M0 UX COCTaBY M CTPOCHHIO K ONpEAECIEHHOMY KIIAacCy/TpyIIe COeAWHEHHH, 1aBaTh UM
Ha3zBaHMs 1o cucreMatudeckoid HomeHknatype (IUPAC) u npuBoauTh TpuBUANbHBIE HA3BaHUS AJIS
OTIENbHBIX TpEACTaBUTENCH OpraHMYeCKUX BeUIeCTB (3TWUJIEH, AlETUJIeH, TOJYyOJ, TJIMLEpPHUH,
STWIEHIJIUKOJb, (DEHOJ, (opManblIeru, ameraabAerui], aleTOH, MypaBbUHAs KHUCJIOTAa, YKCYCHas
KHUCJIOTA, CTCAapUHOBAsi, OJEUHOBAasA, IAJIbMUTUHOBAs KHUCJIOTHI, IJIMIWH, AQJlaHWH, MalbTo3a,
(GbpyKTO3a, aHWINH, TUBUHUII, U30IIPEH, XJIOPOIIPEH, CTUPOJI U APYTHUE);

CCbOpMI/IpOBaHHOCTI) YMCHUA ONIPCACIATE BU XUMHYSCKOM CBSI3H B OpPraHu4eCKux
COCINHCHUAX (KOB&HCHTH&H 1 MOHHAaA CBA3b, G- U T-CBA3b, BOAOPOJHAA CB}ISB);

CCbOpMI/IpOBaHHOCTI) YMCHUA NPUMECHSATDH IMOJIOXKCHUA TCOPUN CTPOCHUSA OPraHUYCCKHUX BCHICCTB
A. M. BYTJIepOBa AJIA 00BSICHEHUS 3aBUCHMOCTHU CBOWCTB BCIICCTB OT UX COCTaBa U CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHUH XapaKTePH30BaTh COCTaB, CTpOEHHE, (PU3MUECKHE U XUMHUYECKUE
CBOMCTBAa THIIMYHBIX MPEICTABUTENECH pPa3IUYHBIX KJIACCOB OPraHWYECKHX BEIIECTB: AJIKAHOB,
LUKJIOAJIKAHOB, AQJIKCHOB, QJIKaJUCHOB, QJIKUHOB, apOMAaTUYECKUX YIVIEBOJOPOAOB, CIUPTOB,
aNbJIETH/IOB, KETOHOB, KapOOHOBBIX KHCJOT, MPOCTBIX U  CIOXKHBIX 3(QHUPOB, KHUPOB,
HUTPOCOEIMHEHUH W aMMHOB, aMUHOKHCJIOT, O€JKOB, yIJIeBOJOB (MOHO-, M- M IOJHUCAaXapHJIOB),
UJUTFOCTPUPOBATH TEHETUYECKYIO CBA3b MEXKIY HUMH YPAaBHEHUSAMH COOTBETCTBYIOIIMX XMMHYECKUX
PEaKIHii C UCIIOIb30BaHUEM CTPYKTYPHBIX (OPMYIT;



c(OPMHPOBAHHOCTH YMEHUS NOATBEPKIATh HA KOHKPETHBIX MIPUMEPAX XapaKTep 3aBUCHMOCTH
PEAKIIMOHHOM CIOCOOHOCTH OPraHMYECKUX COEAMHEHHUI OT KpaTHOCTH M THUIIA KOBAJIEHTHOW CBA3U
(0- ¥ m-CBsA3M), B3AMMHOI'O BJIMSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

c(OPMHPOBAHHOCTh YMEHHS XapaKTEpU30BaTh MCTOUYHUKU YTICBOJOPOJHOIO ChHIphs (HE(TH,
NPUPOJIHBIA Ta3, Yrojb), CHOCOOBI €ro MepepabOTKM M MPAKTUYECKOE MPUMEHEHHE IPOIYKTOB
nepepadboTKH;

c(hOPMHUPOBAHHOCTbH BJIAJICHUS] CUCTEMON 3HAHWW O €CTECTBEHHO-HAYYHBIX METO/aX MO3HAHHS
— HaOII0/IEHUH, U3MEPEHHUH, MOJCIMPOBAHNH, IKCIIEPUMEHTE (PEalbHOM M MBICICHHOM) U YMEHHS
MIPUMEHATD 3TU 3HAHMUS;

C(bOpMI/IpOBaHHOCTB YMCHUA IIPUMEHATE OCHOBHEBIC OIICpaliu MBICITUTEILHOMN JCATCIIBHOCTH —
AHAJIN3 U CUHTC3, CPABHCHHC, O606H.I€HI/IG, CUCTCMATU3AlIUI0, BBISABJICHUC TPUYNHHO-CICACTBCHHBIX
CBA3CH — AJIL U3YUCHUA CBOMCTB BEIIECTB U XUMHYECKHUX peaKHHﬁ;

C(l)OpMI/IpOBaHHOCTB YMGHI/Iﬁi BBIABJIATH B3aMMOCBS3b XMMHYECKMX 3HAHHH C MOHATUSIMH H
MNpCACTABICHUAMU APYIUX C€CTCCTBCHHO-HAYUYHLIX MPEAMCTOB JIA 0oJjice OCO3HAHHOTO IMOHMMAHUS
CYIIHOCTU MATCPUAJIBHOTO CAWHCTBA MHUPA, UCIIOJIB30BATh CUCTCMHBIC 3HAHUS 110 OpFaHH‘IeCKOﬁ
XUMHU JIA OOBSACHCHHS U IMIPOTHO3UPOBAHHUA SIBJIGHI/If/'I, HMCIOIUX €CTCCTBCHHO-HAYYHYIO ITPUPOY,

c(OPMHPOBAHHOCTH YMEHUI1: MPOBOANUTH PACUETHI IO XUMHUYECKUM (popMynamM U ypaBHEHHSIM
XUMHUYECKHUX PEaKIUil ¢ UCTOIb30BaHUEM (U3MUYECKUX BEIHUYUH (Macca, 00bEM ra3oB, KOJIMYECTBO
BELIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACUETHI IO HAXOXKACHUIO
XUMHUYECKON (OpMyIbl BeUIECTBA IO HM3BECTHBIM MACCOBBIM JIOJNSIM XHUMHUYECKUX DJIEMEHTOB,
MIPOJYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OPMHPOBAHHOCT YMEHMH: NPOTHO3MPOBATH, AHAIU3UPOBAaTh U OIEHHUBATh C IO3UIUIA
9KOJIOTMYECKON 0€30MacHOCTH MOCJHENCTBUS OBITOBOM U IMPOM3BOJACTBEHHON JEATEIbHOCTH
YeJI0BEKa, CBA3aHHOW ¢ mepepabOTKOM BEIIeCTB, UCHOIb30BATh MOJYUYCHHbIE 3HAHUS AJIS TPUHATHS
IPaMOTHBIX pEIIeHU TPOoOJIeM B CUTYallUsIX, CBSI3aHHBIX C XUMHEH;

c(hOPMHUPOBAHHOCTh YMEHUMN: CaMOCTOSITEIbHO ITUTAHUPOBATh W TPOBOJUTH XHUMHUYECKUU
HKCHEPUMEHT (IIOJydeHHE U M3Y4YEeHHE CBOWCTB OPraHMYECKHX BEILIECTB, KAaUECTBEHHBIE pPEaKIUU
YTJIEBOJIOPOAOB PA3IUYHBIX KJIACCOB M KHCJIOPOJCOMAEPKAIINX OPraHMUYECKUX BEIECTB, PELICHHUE
HKCHEPUMEHTAIbHBIX 337a4 10 PAaCMO3HABaHUIO OPraHMUYECKUX BEIIECTB) C COOJIIOJICHHMEM HpPaBUII
0e30MacHOro 0OpalleHHs C BEUIECTBAaMH U JJaOOpPaTOpHBIM 000pya0oBaHHEM, (HOPMYIHPOBATh LENb
UCCIIEIOBAHMsI,  MPEJICTaBIATh B pa3iM4HOM  ¢opme  pe3ynpTaThl  SKCIEPUMEHTa,
AHAJIIM3UPOBATD U OLICHUBATH UX JOCTOBCPHOCTD,

c(hOpPMUPOBAHHOCTh YMEHUH:
coOyoaTh TMpaBWiIa HSKOJIOTHYECKH LeIeco00pa3HOro TIOBEACHUS B OBITY U TPYAOBOM
NESTeTBPHOCTH B IEJISIX COXPAaHEHHS CBOETO 3/I0pOBBS, OKpPYKAIOMIeW NPUPOIHON Cpelpl H

JIOCTUKEHHS €€ YCTOMUMBOIO Pa3BUTHS;

OCO3HABaTh OIIACHOCTh TOKCHUYECKOTO JEHCTBUA Ha JKUBBIE OPraHU3Mbl OINPENECIEHHBIX
OpraHMYeCKHUX BEIIECTB, MOHUMAas cMbIch ntoka3arens [1J1K;

AHAJIIU3UPOBATH I_ICJICCOO6p33HOCTL MNPUMCHCHUS OPraHNYCCKUX BCUICCTB B IIPOMBIINUICHHOCTHU
nB 6BITy C TOYKHU 3pCHUA COOTHOIICHUA PUCK-ITIOJIb3a,



c(OpPMUPOBAHHOCTh ~ YMEHUM: OCYIIECTBISITh  IEJICHANIPABICHHBI  MOUCK  XUMHUYECKOU
uHpopMallUd B pPa3IMYHBIX HCTOYHHMKAX (HayyHas M YydyeOHO-Hay4yHas JIMTEpaTypa, CpelcTBa
MaccoBoi  uwHpopMaiuu, WHTEpHET W  JIpyrue), KPUTHUYECKU aHATM3UPOBATH XUMUUYECKYIO
nH(popmMalnio, epepadbaTbiBaTh €€ U UCIIOJIB30BATh B COOTBETCTBUM C IIOCTABJICHHON y4eOHOI
3a/1a4eH.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ne HaumenoBanue pa3zenoB ¥ TeM MPOrpaMMbl KonnuecTBo yacos DnexTpoHHbIe (1P POBLIE)
/11 Bcero KonTtposbhbie [IpakTrueckue o0pa3oBaTeNbHbIC PECYPCHI
paboThl paboThl

Pa3nes 1. lloBTopeHue u yriyoJieHue 3HaHUMH

1.1 ‘ [ToBTOpenue u yriyonenue 3HaHUK ‘ 20 ‘ 1

Paznen 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOH XMMHH

1.1 | Ilpenmer opranndeckoi XumMuu. Teopust CTpOCHUS 8
opranndeckux coenquennii A. M. byrneposa

Htoro no pazneny 8

Pa3nes 2. YrieBogopoabl

2.1 | IlpenenbHbIe yrI€BOAOPOABI — AJKAHBI, IUKIOATKAHBI 3)

2.2 | HenpenenbHble YrIIeBOAOPOIbI: aTKEHBI, aJKaIHCHBbI, 14 2
QJIKHHEI

2.3 | ApoMatudecKkue yriieBoaopo sl (apeHbl) 8

2.4 | IlpuponHbIe UICTOYHUKH YTIIEBOJIOPOJIOB U MX NIepepadoTKa 4

2.5 | NamoreHnpou3BoHBIC YTIIEBOJOPOJIOB 4 1

Wroro mo pazueny 35

Pasnen 3. Kuciopoacoaep:xkanue oprannyeckue coeinHeHus

3.1 | Couptsl. Denon 11 1

3.2 | KapOOoHHMIIbHBIC COCTMHEHUS: AJTbICTHJIBI H KETOHBI. 21 1
KapOonoBsie kucnotsl. CiokHble 3¢gupsbl. XKupsbl

3.3 | YrueBoasl 9 1

Hroro no paszneny 41

Pasznea 4. A3orconepxaiye opranHudecKkue coe{uHeHust

4.1 | Avusbl. AMMHOKHCIIOTHL Benku 12 1 2

Wroro no pazneny 12

Pa3nen S. BeicokoMoOJIeKY IsIpHbIE COCAMHECHUS

5.1 | BbICOKOMOJIEKYISPHEIE COSIMHEHUS 6 1

Hroro 1o pasneny 6

OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 4 7




MNOYPOYHOE NJIAHUPOBAHUE

10 KJIACC
Ne Tema ypoxka KosmyecTBo yacoB [Hara DJNEeKTPOHHBIE UPPOBBIE
n/m Bcero | Kontponehbie | Ilpaktuueckue | H3y4EHHS oOpa3oBarebHbIE
paboThI paboThI pecypchl
1 ATOMBI, MOJIEKYJIbI, BEILIECTBA. 1
2 Crpoenue aToma. 1
3 Crtpoenue aToma (MpOJAOTHKEHHE). 1
4 Ilepuonnueckuin  3akoH u llepuoguueckas cucrema 1
xumudecknx snemenToB JI. . Meneneena.
5 XuMUYECKas CBSA3b. 1
6 Xumudeckas CB3b (IIPOI0JDKEHUE). 1
7 ArperaTHbl€ COCTOSIHUS. 1
8 PacueTsl 10 ypaBHEHUSIM XUMUYECKUX PEAKIUH. 1
9 I'a30BbI€ 3aKOHBI. 1
10 Knaccudukanus XuMHUECKUX PEaKIIUu. 1
11 OKHCIUTENbHO-BOCCTAHOBUTEIILHBIC PEAKIIUH. 1
12 Baxxneimue kinaccel HEOPraHM4eCKUX BEIIECTB. 1
13 Peakun noHHOTO OOMEHA. 1
14 | PacTBOpBL 1
15 Pemenue 3amau no reme «PactBopbi». 1
16 | KosutouHbIE pacCTBOPHI. 1
17 | I'maponus coneil. 1
18 | KoMmIieKkcHbIE COCTUHEHHS. 1
19 O6o06matomee moBTopeHue 1mo TeMe «OCHOBBI XUMHUN. 1
20 | Konrponbnas pabora Ne 1 mo teme «OCHOBBI XUMHUUY. 1 1
21 | IIpeamer u 3HaYeHUE OPraHUYECKON XUMHH, 1
MPEJICTaBICHHE O MHOTO000pa3uu OPraHUYECKUX
COCTMHCHMUIA.
22 | DNeKTpOHHOE CTPOEHHUE aToMa yriepoaa (OCHOBHOE H 1

BO30YXIEHHOE COCTOSIHUS ). BasieHTHBIE BO3MOKHOCTH
aTroMa yriepoja.




23 | Xumuueckas CBs3b B OPraHUYSCKUX COCTUHCHUSX. 1
Mexanu3mbl 00pa3oBaHMsi KOBaJIGHTHOW CBSA3H, CIIOCOOBI
paspbiBa CBA3EH.

24 | Teopus cTpoeHUsI OPraHUYECKUX COeTUHEHUN A. M. 1
byrneposa.

25 | Buasl uzomepuu: CTpyKTypHasi, IpOCTPAHCTBEHHASI. 1

26 | DnexkTpoHHbIE 3P HEKTHl B MOJIEKYIaX OpraHUYeCKUX 1
COCIMHEHUM.

27 | llpencraBnenue o kiaccu(puKalUy U CUCTEMaTH4ecKast 1
HoMmeHknarypa (IUPAC) opranndyeckux BELIECTB.

28 | Ilpencrasnenue o kiaccu(puKalUU U CUCTEMaTUYecKast 1
Homenknarypa (IUPAC) opranndeckux BemiecTn
(mpopomxeHue).

29 | Knaccuduxamms peakuuii B OpraHMuecKOi XUMUHU. 1

30 Cucremaruzanusa U 0000IIeHNE 3HAHUN 10 TEME. 1

31 | AnkaHbl: TOMOJIOTUYECKUH psf, o0mas hopmya, 1
HOMEHKJIATypa M U30MEpHs, IIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII

32 | ®u3nYeCKHe U XMMUYECKHE CBOKMCTBA aJTKAHOB 1

33 | Haxoxnaenue ankanoB B mpupojie. CriocoObl OTydeHHs U 1
MIPUMCHCHUE AJIKAaHOB

34 | [uknoankassl: obmas GpopMyina, HOMEHKIATypa U 1
U30MepHsl, 0COOCHHOCTH CTPOCHHS U XUMHUECKHUX CBOWCTB,
CrocoObI MOTyYEHUS ¥ PUMEHEHHE

35 | Pemenue pacy€THbIX 3a/1a4 Ha ONpeiesieHUue 1
MOJIEKYJISIPHOUW (POPMYITBI OPTAaHHUYECKOTO BEIIECTBA IO
MacCCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB, BXOIAIINX B €r0
COCTaB.

36 Cucremarusanusa 1 0000IeHNE 3HAHUH 110 TEME 1

37 | AJKEHBI: TOMOJIOTUYECKHH psl, oOmias hopmya, 1
HOMEHKJIATypa, YJIEKTPOHHOE W MIPOCTPAHCTBEHHOE
cTpoeHue Mosekya. CTpyKTypHas ¥ [IUC-TPaHC-U30MEpHs
AIKEHOB

38 | Uuctpykrax no Th. [Ipaktuueckas pabora 1




Nol«CocrtaBienue MoJieneil MOJIEKYJl YII€BOJA0POJIOBY.

39 | PusnuecKue U XUMHYECKUE CBOMCTBA alnkeHOoB. [IpaBuio 1
MapKOBHHMKOBa

40 | CnocoObl NOTy4YEHUs U IPUMEHEHHE aIKEHOB 1

41 | [Ipaktuueckas padora Ne 2 o teme "llonydyenue stunena 1
Y U3YyYEHHE €ro CBOMCTB"

42 | Pemenue pacuéTHbIX 3aJa4 Ha ONpeieIeHue 1
MOJICKYJISIPHOM (hOPMYJIIBI OPTaHUYECKOTO BEIIECTBA

43 | AnkanueHsl: CONPsKEHHbIE, U30JIMPOBaHHBIE, 1
KyMynupoBaHHble. OCOOEHHOCTH 3J1€KTPOHHOTO CTPOEHUS

44 | XuMHUYECKUE CBOICTBA CONPSHKEHHBIX TUEHOB 1

45 | CocoObl MOTy4EHUs U IPUMEHEHHE aJIKaIUCHOB 1

46 | AJKUHBI: TOMOJIOTUYECKUH pall, 00mmas popmyna, 1
HOMEHKJIATypa, 3JIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJI, PU3NUECKHE CBOMCTBA

47 | XuMHUYECKHE CBOICTBA QJIKUHOB 1

48 | KauecTBeHHBIE peaklui Ha TPOWHYIO CBA3b 1

49 | Crioco0Obl MOTyYeHUs U IPUMEHEHNE AJIKMHOB 1

50 | Pemenue 3amau: pacy€rbl 10 ypaBHEHHIO XUMHUECKON 1
peakuuu

51 | Cucremaruzanus 1 00001IeHHE 3HAHUH IO TEMe 1

52 | ApeHbl: TOMOJIOTHYECKUH psij1, 001mas popmya, 1
HOMEHKJIaTypa. DIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJ O€H30J1a U TONyoJa, uX (pu3ndeckue
CBOMCTBA

53 | XMMHMYECKHUE CBOMCTBA aPEHOB: PEAKIIUYU 3aMEILECHNUS 1

54 | XMMHYECKHUE CBOICTBA aPEHOB: PEAKIIMU IPUCOECINHEHNS, 1
OKHCJICHHE TOMOJIOTOB OEH30I1a

55 | OcoOeHHOCTH XMMUYECKUX CBOMCTB CTHPOJIa 1

56 Pemenne pacu€THbIX 3a7a4 HAa ONpeIETICHUE 1
MOJIEKYJISIPHOM (hOpMYJIIbI OPTaHUYECKOT0 BEIIECTBA

57 | Cnoco6bl mosyyeHus: U MpUMEHEHNE apeHOB 1

58 | ['eneTnueckas cBs3b MEXAY pa3IMUHBIMU KJIaCCaMH 1




YIJIEBOAOPOIOB

59 PacuéTel 10 ypaBHEHUSM XUMUYECKUX PEAKLIUN. 1
Cucremaru3zaius 1 00001IeHNE 3HAHUN 110 TEMe

60 | [Ipupoausiii ra3. [lomyTHble HeTSIHbBIE Ta3bl 1

61 | KameHHblil yroib U NpOAYKTHI €r0 epepadoTKU 1

62 | Hedtb 1 cnocoOs e€ nepepadotku. [Ipumenenue 1
MPOYKTOB niepepadoTku Heptr. HedTsanas otpacis B
Y MypTuu.

63 | ['eHeTnueckas cBS3b MEX]y pa3IMUHbIMH KJIacCaMu 1
YIJI€BOJIOPOIOB

64 | ['anoreHonpou3BOIHBIC YTIIEBOIOPOAOB: MIEKTPOHHOE 1
CTPOCHHE; pEaKIK 3aMEHICHHUS TaIoTreHa

65 JelicTBue 1Iea04eil Ha TaJIOreHITPOU3BOIHBIE. 1
B3aumoelicTBre TUTAIOTCHATIKAHOB C MATHUEM U IIHHKOM

66 CucremaTtu3zanus u 0000IIeHHE 3HAHUI TT0 pa3aeny 1
"Vrnesonopoas!"”

67 KonTponbhas pabota mo Teme "YriaeBoaopoas"” 1

68 | AHanu3 omMOOK M KOPPEKIIHS 3HAHUI 110 TeMe

69 | [IpenenbHbIC OTHOATOMHBIE CITUPTHI: TOMOJIOTHUECKUN PSIJI, 1
o0mas ¢popmyia, CTpPOCHHUE MOJIEKYI, H30MepHs,
HOMEHKJIaTypa, Kinaccuduxaius, pusndyeckre CBONCTBa

70 | XuMHUECKHE CBOMCTBA MPEAETbHBIX OJJHOATOMHBIX 1
CITUPTOB

71 | CriocoObl nostyyeHus ¥ NPUMEHEHNEe OJJHOATOMHBIX 1
CIIUPTOB

72 | Ilpocteie 3pupbl: HOMEHKIATYpa U U30MEPHS, 1
0COOCHHOCTH (PU3NYCCKUX W XMMHUECKHUX CBOWCTB

73 | MHOroaTOMHBIE CIIUPTHI: STHICHIVIUKOIb U TIIULEPHH, UX 1
bu3HYeCKre M XUMUIECCKHIE CBOHCTBA

74 | CrocoObl mosyyeHus: ¥ MPUMEHEHNEe MHOT0aTOMHBIX 1
CIIUPTOB

75 | @eHo: CTpOCHUE MOJIEKYJTBI, (PU3NYECKHUE CBOWCTBA. 1
TokcuaHOCTh heHona

76 | Xumuueckue cBoiicTBa peHomna 1




77 | CnocoObl onydeHus ¥ mpuMeHeHue peHona

78 | [Ipaktuyeckas pabora Ne 3. PemieHne sKkCriepuMEeHTaIbHbBIX
3amad o Teme "CrnupThl U peHoIIb"

79 | Cucremaruzanus 1 00001IeHNE 3HAHUI TIO TEME

80 | AubJieruzibl U KETOHBI: AIEKTPOHHOE CTPOEHHE
KapOOHMJIBHOM I'PYIIIbI; TOMOJIOTHYECKHE Psilibl, 00IIas
dopmyna, u3oMepus 1 HOMEHKIJIATypa

81 | Anbleruasl M KETOHBI: (U3NUECKUE CBOMCTBA; PeaKkuu
PUCOECTUHEHUS

82 | Peakuuu oKHUCIIEHHUS U KQUECTBEHHBIE PEaKLUU AJIbJIEIHJI0B
U KETOHOB

83 | CrtocoObI OTydeHUs AJTbJICTHIOB M KETOHOB

84 | OnHOOCHOBHBIE IIpe/IEIbHbIE KAPOOHOBBIE KUCIIOTHI,
0COOEHHOCTH CTPOCHMSI UX MOJIEKYJI

85 | U3omepus nu HoMeHKIIaTypa KapOOHOBBIX KUCIIOT, UX
¢du3nyeckrue CBONCTBA

86 XUMHYECKUE CBOMCTBA MPEIETbHBIX OJJHOOCHOBHBIX
KapOOHOBBIX KUCIIOT

87 | OcoGeHHOCTH CBOWCTB MYPaBbUHOM KHCIOTHI.
MHuoroo0pa3ue KapOOHOBBIX KHCIIOT

88 | OcoOeHHOCTH CBOMCTB: HETIPeIeNbHbBIX U apOMaTHYECKUX
KapOOHOBBIX, TMKAPOOHOBBIX, THAPOKCUKAPOOHOBBIX
kucnoT. [IpencraBureny BICHIMX KAPOOHOBBIX KHCIOT

89 | IloHaTue o MpoU3BOIHBIX KAPOOHOBBIX KUCIOT

90 | Croco6bl mosyyeHus: ¥ NpuMeHeHNe KapOOHOBBIX KUCIIOT

91 | CnoxHbie 2pUpPHI: TOMOJOTUYECKUN psifl, oO1as hopmyia,
M30MEPHsI U HOMEHKJIATypa

92 | duzmyecKre U XUMHUYECKHE CBOMCTBA A(hUPOB

93 | PemeHune pacu€THbIX 3a/1a4: 0 YPAaBHEHUIO XUMHUECKON
peaxiuu, Ha onpeiesieHne MOJIEKYIIpHONH (HopMyIIbl
OpPraHMYECKOT O BEIIECTBA

94 | Ilpaktuueckas padota Ne 4. Perienue skcriepuMeHTaIbHBIX
3aga4 1o Teme "Kap6oHoBble kuciaoThl. CioxHbIe 3¢upb!"”

95 | XKupsl: ctpoenue, puznyecKue 1 XUMHUYECKIE CBOMCTBA




(ruzposnus)

96 | OcoOGeHHOCTH CBOMCTB KUPOB, COJEPKAIINX OCTATKH 1
HEIpPEACNIbHBIX )KUPHBIX KUCIOT. JKupsbl B npupojie

97 | Mblja KaK COJM BBICHINX KapOOHOBBIX KUCIIOT, UX MOIOIIEE 1
nerictBue. [IOHATHE O CUHTETHUECKUX MOIOIIMX CPECTBAX
(CMC)

98 ['enernueckas CBS3b yrieBOIOPOJOB U 1
KHCJIOPOJICO/IEP)KAIIUX OPTaHNYECKHX BEIIECTB

99 Pacu€tpl o ypaBHEHUSAM XUMUYECKUX PEAKLIUAN 1

100 | Cucremartuzanus u 0o000IIeHIE 3HAHUI 110 TeMe 1

101 | O6mas xapakTepUCTHKA YTIIEBOAOB U KIAaCCHU(PUKAIUS 1
YTJIEBOJOB (MOHO-, IU- U TIoyiucaxapusl). [lumesas
MPOMBINIJICHHOCTh B Y IMYpPTHH.

102 | Monocaxapuapl: (PM3HYECKHE CBOMCTBA U HAXOXKJICHUE B 1
npupojie

103 | [IpumeHeHue rarKo3bl, €€ 3HAUYEHUE B 1
JKU3HEACSITENIbHOCTH OpraHn3ma

104 | Jucaxapunpl: caxapo3a, MaJIbTO3a U JakTo3a. Haxoxnenue 1
B [IPUPOJIE U TPUMEHEHUE AN CaXapUJOB

105 | Ilonucaxapuabl: CTPOCHHE MaKPOMOJIEKYI, (pu3nyeckue u 1
XUMUYECKHE CBOWCTBA, IPUMEHEHHE

106 | [ToHsTHE 00 MCKYCCTBEHHBIX BOJIOKHAX 1

107 | Pemenue pacueTHbIX 3a/1a4 Ha ONPEEICHUE T0IU BbIX0OAa 1
POJYKTA PEaKIUU OT TEOPETUYECKH BO3ZMOXKHOTO

108 | CucremaTu3anus U 0000IIeHIE 3HAHUI 110 pa3aeny 1

109 | KonTtponbHas pabota o teme "Kucnoponaconepxariue 1
OpraHUYECKUE COCANHEHUS" .

110 | AHanu3 omMOOK U KOPpEKLIUs 3HAaHUH MO TeMe

111 | Hurpocoennnenus. 1

112 | AMuHBL: KiIaccuduKanus, CTpOeHHE MOJIEKYJI, 001ast 1
dbopmyna, u3omepusi, HOMEHKIIaTypa U (pu3ndeckue
CBOMCTBA

113 | XuMu4eckue cBOMCTBA aU(PaTUIECKUX aMUHOB 1

114 | AHWIMH: CTPOCHUE aHWJINHA, OCOOEHHOCTH XUMHUYECKUX 1




CBOMCTB aHUJIMHA

115 | CrocoObl MoMy4eHus U MpUMEHEeHHEe anu(paTHIeCcKux 1
aMUHOB

116 | AMUHOKHUCIIOTBI: HOMEHKJIATypa U U30Mepusi, Gpu3ndecKkue 1
cBoiicTBa. OTAeNbHbIE IPEACTABUTEIHN 0-AMUHOKHUCIIOT

117 | XuMUYecKue CBOWCTBa aMUHOKHCIIOT, UX OMOJIOTHYECKOE 1
3HaUYE€HUE AMMHOKHCJIOT.

118 | CuHTEe3 U TUAPOIU3 HENTUI0B 1

119 | Benku Kak MpUPOIHBIE TTOJIUMEPHI; CTPYKTYPHI OEIIKOB 1

120 | XuMu4eCcKue CBOWCTBa OEITKOB 1

121 | AzoTcoaepxalire reTepolrKINIeCKue COeTUHCHHUS. 1

122 | HykienHOBBIE KMCIIOTBI: COCTaB, CTPOCHUE U 1
Ouosoruyeckast pob.

123 | IIpakTuueckas padota Ne 5. Pemenne sxcriepuMeHTaIbHBIX 1
3aja4 1o teme "A30TcoaepKaliie OpraHnuecKue
coeuHeHus".

124 | IIpaktuueckas pabota Ne 6. Pemenne sxciepuMeHTaIbHBIX 1
3az1a4 1o Teme "Pacnio3HaBaHue OpraHU4eCKUX
coeuHEeHu".

125 | Cucremarusanus 1 0000IIeHIE 3HAHUN 10 pa3Aeny 1
"A30TcoaepsKale OpraHnuecKue CoeIuHeHns" .

126 | KonTtpomnbHas pabota o Teme "A3oTcoaepKkariue 1
OpraHWYECKUE COCANHEHUS" .

127 | AHanu3 olMOOK U KOPPEKLIMs 3HAaHUN [0 TeMe 1

128 | OcHOBHBIC IOHATUS XUMHH BBICOKOMOJEKYISPHBIX 1
COEIMHEHUI U METOJIbl UX CHHTE3a —II0JMMepU3alus U
MOJINKOHCHCAIINS.

129 | OcHOBHBIE MOHATHS XMMHUH BEICOKOMOJIEKYJISIPHBIX 1
COEIMHEHUI U METOJIbl UX CHHTE3a —II0JMMepU3alus U
MOJIMKOHICHCAIHS (TIPOJOTIKEHUE).

130 | ITmacTmaccel. YTunusanms u iepepaboTKa IIacTuKa. 1
[TepepaboTka ruiacTuka B Y AMypTUH: TPOOIEMBI U TYTH
pelieHusl.

131 | DmacToMepbl: HATypaJIbHBIA CHHTETHUECKUE KayIyKH. 1




Pe3una.

132 | BonokHa: HaTypaJbHbBIE, HCKYCCTBEHHBIE, CHHTETUYECKHE.
[TonmMeps! ciennanbHOT0 Ha3HAYCHUSI.

133 | IIpakTuueckas pabora Ne 7. Penienne skciepuMeHTATbHBIX
3aja4 1o teme "Pacno3HaBanue miacTMacc U BOJIOKOH".

134 | O600mieHre U CUCTEMATU3AIMS U3YICHHOTO0 MaTepraa 1o
Teme "BbICOKOMOJIEKYIApHbIE COSTUHEHUS" .

135 | O6o0bmaromiee MOBTOPEHUE 10 Kypcy «OpraHuueckas
XUMHSD.

136 | O6oOmiaromIee MOBTOPEHUE 10 Kypcy «Opranudeckas
XHMHSD.

OBIIEE KOJIMYECTBO YACOB 110 [IPOTPAMME

136

IInanupoBaHue MepONPUATHII BOCIMTATEIbHOH Pa00ThI 1O NMpeaMeTy.

MeCsIl ceHTs10 | okTs0p | HOSIOpPH | Aekabph

Tema paspnesa pB b

SIHBaph

(dheBpanb

MapT

anpenb

Man

KaHUKYJIbI

1.Teopetuueckue OCHOBBI
OPraHNYeCKON XUMHUHU

2. YTIIeBOIOPOJIBI

3.Kucnopoaconepxaiue
OpPTraHUYeCcKHe COSTMHEHUS

JleHp poccuiickon

HayKH

4.A3zotcoaepxaiue
OpPraHu4eCKHUe COCTMHEHUS

5.BricokoMONeKyIsIpHbIE
COCTMHCHUS

Jlenn
JKOJIOTHYECKUX
3HAHUHN




KoHTpoJbHO-u3MepuTeIbHbIE MATEPHAJBI
KoHTponbHana paboTta N2l « OcHOBbl XMMUN»

1.(1 6amr) OMHAKOBOE YKCIIO HIEKTPOHOB COIEPIKAT YACTHIBI
1) Al+an N-=3

2) Ca+2u Cl+s

3) Sou Cl-

4) N-3u P-3

2. (1 6amn) B pany snementos Na—Mg—Al—Si

1) yMEHBIIAIOTCS PATHyChl ATOMOB

2) YMEHBIIAETCS YUCIIO IPOTOHOB B A/IpaXx aTOMOB

3) yBENIMYHMBAETCS YHCIIO SIEKTPOHHBIX CJIOEB B aTOMAX

3. (1 6ayut) XuMu4veckasi CBSI3b B aMMHAKE M XJIOPUJIC KAJIBIMSI COOTBETCTBEHHO
1) KOBaJleHTHAsI MOJISIPHAS ¥ METAIUTHYECKast

2) NOHHAS U KOBAJICHTHAS MOJISIPHAS

3) KOBaJICHTHAS HETIOJISIpHAsl K NOHHAs

4) KOBaJIeHTHAs TOJISIPHAS U HOHHAS

4. (1 6amn) MonekylspHOE CTPOCHUE UMEET
1) okcun kpemHuus (IV)

2) Hutpar 6apus

3) xyopua HaTpust

4) oxcup yrirepoaa (1V)

5. (1 6awr) CokpameHHOMY HOHHOMY ypaBHeHHIO H++ OH-= H20 cooTBeTCTBYeT B3auMo/ieiicTBHE
1) H2SO4 uNaOH

2) Cu(OH)2uHCI

3) NH4CluKOH

4) HCI m HNO3

6. (3 6amra) Jlate KIacCHUKAIINIO XHMIYECKOI PeaKiliy, ypaBHeHne peakimu kotopoii Fe + 2HC1 = FeCla+ Hz2 T, o
W3BECTHBIM NPU3HAKAM

7. (2 6amna) YcTaHOBHTE COOTBETCTBUE MEXTY HA3BaHUEM COJIM M €€ OTHOIICHHEM K THIPOJIN3Y.
HA3BAHUE COJIN

A) XJI0pU aMMOHUS

b) cynbdar xanus

B) xapOoHnar HaTpus

I') cynbdun amomunus

OTHOUIEHME K TUPOJIN3Y

1) runponu3yercs Mo KaTHOHY

2) TUIPOIU3YETCS [0 AaHUOHY

3) ruaponu3y He MoABepraeTcs

4) runpoau3yeTcs 10 KaTUOHY U aHUOHY

8. (1 6ayun) Kucnyro cpeny umeet pactBop cosiu
1) NaF

2) Ba(NO3)2

3) ZnSO4

4) K3PO4

9. (2 6amta) YcTaHOBHTE COOTBETCTBUE MEX/LY YPABHEHUEM PEAKIIMM H CBOMCTBOM JJIEMEHTA a30Ta, KOTOPOE OH TIPOSIBJISAET B
3TOH peakuu.

YPABHEHUE PEAKIINA

A) NH4HCO3 = NH3 + H20 + CO2

B) 3CuO + 2NH3= N2+ 3Cu + 3H20

B) 4NHz + 502=4NO + 6H20

I') 6Li + N2= 2LisN

CBOMCTBO A30TA

1) sIBIISIETCSI OKUCIIUTENIEM

2) SIBNSIETCS] BOCCTAHOBUTEIIEM

3) sABNISIETCS ¥ OKUCIIUTEJIEM, 1 BOCCTAHOBUTEJIEM



4) HC IIPOABISICT OKUCIUTECIbHO-BOCCTAHOBUTCIIbHBIX CBOICTB

10. (2 6amna) Cpeau IepeYrCIICHHBIX BEIECTB:
A) Ba(NOs3)2

B) Ca(HS):2

B) (NH4)2S04

I') MgHPO4

) CaBr2

E) NaHCO3

CPEIHUMH COJISIMU SIBJISIOTCS
1) BI'E

2) ABT

3) ABJ]

4) BIIE

11. (6 6ama) OcyiiecTBUTE LENIOYKY NIPEBPAILEHUI
Fe—FeCl2 —Fe(OH)2 — FeSO4 —FeS.
Ormpenenure Kiacc COeAUHEHUI

12. (3 6ayuta) Micrionb3yst METO] 37IEKTPOHHOTO OallaHCca, COCTaBbTE YPABHCHUE PEAKIIHH.
Na2S03 + KMnO4 + KOH — K2MnO4 + Na2S0s4 + H20.
Omnpenenure OKUCIUTEIb 1 BOCCTAHOBUTENb

13. (4 6ayuia) Beruucnure Maccy kucinopoa (B rpaMMax), He00X0IMMOTo JUIs OJHOTO CKUraHus 6,72 i1 (H. y.) cepoBoiopoa

OTBeTbI K KOHTPO/IbHOI padore Nel mo Teme «OCHOBBI XUMHUID)

Yacte 1.
1 2 3 4 5 8 10 | 14
1 1 4 4 1 3 3 14,41

Ne6. — 3amemenue, OBP, rereporennas, HeoOpaTumasi, HeKaTaTUTHUYECKasl, IK30TepMUUYECKAsT
Ne7. A-1, B-3,B-2,T-4

Ne9. A-4, -2, B-2, T-1

Nel2. Naz2SOs + 2KMnOs + 2KOH = 2K2MnO4 + Na2S04 + H20

Kounrpoabnas padora Ne2 no Teme «Yr1€Bog0poaAbD)

Yacrp 1

Ilpasunvroe svinonnenue sadanuti 1—10 oyenusaemes 6 1 6ann.

1. O6mast popmyna ankagueHOB:

1) CnHzn 2) CnHan +2 3) CnH2n-2 4) CnHz2n-6

2. Uncno BTOPUYHBIX aTOMOB YTiepoa B 2,3-TMMeTHIIICHTaHe
1)12)23)54)7

3. Mzomep 2,2-muMeTHIIIIPOTIaHa

1) nponau 3) neHraxn

2) OytaH 4) 2-MeTHUIIeHTaH

4. T'omoror 2-MeTHJIpOTIeHa

1) Oyran 3) 2,2-1uMETUIIIPOIIaH

2) 2-metundyren 4) 6yren-1

5. Ha3BaHue npojiykTa XJIOpUpOBaHHS MTPONIaHa

1) 1-xnoprporau 3) 1,1-quxaopnponan

2) 2-xnopnpornas 4) 2,2-IuXI0pHponaH

6. Haszpanue BemectBa X B rienouke npeppanieHniiC2H2 =X —CsHsNO2
1) atan 2) atunen 3) 6pomdTan 4) 6eH30

7. OCHOBHOW KOMIIOHEHT MTPUPOTHOTO Ta3a

1) atan 2) npomnau 3) metaH 4) OyraH

8. BepHbl In crieyromme CyxIeH!sI 0 XHMUYECKHX CBOMCTBAaX aJIKCHOB?
A. XuMudeckue CBOMCTBA aJIKEHOB OMPEACSIOTCS HATMYUEM B UX MOJIEKYJIax IBOWHOM CBSI3H.



b. KauecTBeHHOIT peakiueil Ha JBOWHYIO CBSI3b SIBJIACTCS 00ECIBEYMBAHNUE PACTBOPA IEPMAHIaHATA KA.
1) BepHO TONIEKO A3) BepHBI 00a CY>KICHUS

2) BepHO TOJIBKO b 4) 00a cyxneHHs HeBEPHBI

9. B pe3ynbrate B3auMOJICHCTBUS IPOIMHA C BOJOW 00pasyercs

1) nponanon-1 3) mponaHox

2) mponaHo-2 4) mponaHaib

10. B3aumozeiictBue O6eH30i1a ¢ OPOMOM B MPUCYTCTBUU KAaTAJIN3aTOPA OTHOCUTCS K PEaKIHH

1) oOmeHa 3) mpucoeIMHeHHS

2) 3amenieHus 4) AeTUIPHUPOBAHUS

Ipasunvroe svinonnenue sadanuti 11—13 oyenugaemcses 2 banna, npasuivHulid HenoaHvll omeem — 6 1 baun.
11. I'lo npaBuay MapKoBHHKOBA NIPOTEKAIOT peakuu (BEIOCPUTE ABA YTBEPKICHHUS)

1) MeX Iy TPONICHOM | XJIOPOM

2) mexty 6yreHoM-1 U BojoH

3) MEeXIy STUIICHOM U KHCIOPOJOM

4) MeXIly TIPONIECHOM ¥ OPOMOBOIOPOIOM

5) MeXIy STHICHOM H XJIOPOBOIOPOIOM

6) oIMMepHU3aIK dTHIIEHA

Omegem:

12. Ben3oi (BbIOEpHTE TPU YTBEPHKICHUS)

1) sIBNIsIETCS TUIOCKOM MOJIEKYJIOM

2) OTHOCHTCS K MIPEIETBHBIM YTIIEBOJOPOIAM

3) XOpOI1I0 pacTBOPSIETCS B BOJIE

4) pearupyer ¢ KUCIOPOJIOM

5) BCTyIaeT B peakIyio ¢ XJIOPOM IIPH OCBEIICHUH

6) BaJICHTHBII yron Mexay opouransvu 109° 28°

Omegem: .

13. O6beM Bo3ayXa (H. y.), HEOOXOMUMBIH I CKATaHHUS TIporiHa 00bemoM 30 11 (H. y.), paBeH
Omegem: 1. (OTBET 3aMUIINTE A0 IEIBIX.)

Yacrtp 2

14. (3 6amna.) CocTaBbTe ypaBHEHHE PEAKIINU.

CeHs CH3 + KMnO4 + H2S04 —CsHs COOH + MnSOa + K2SO4 + H0

PaccraBbTe KO PHUIMEHTH METOZOM JIEKTPOHHOTO OanaHca, ONPEAEINTe OKUCIUTENh U BOCCTAHOBUTEIb.

15. (4 6amna.) [Ipu cxxuranuu yriieBojopoja morydmin 35,2 T yrirekuciioro ra3a u 14,4 r Bousl. [LTIOTHOCTH TapoB
BelllecTBa Mo Bo3ayxy 1,93. YcraHoBHUTE MOJIEKYIISIPHYIO YTIEBOA0OPOA.

16. (5 6amnoB.) HanuimmnTe ypaBHEHUS pEaKIii, C TOMOIIBIO KOTOPHIX MOXHO OCYIIECTBHUTD CIEAYIOIIHIE

MPEBPAILCHHUS.
Brs, cBer KOH, cnupr HBrNa
CH3CH2CH2CHs X%2p» Xa+—>XwCO2 —_— —> >

OTBeThI K KOHTPOJIbHOI padoTe Ne2 mo TemMe «YTr/1eBOI0POAbD)

Yacte 1.

1 2 3 10 |11 (12 |13
3 1 3 2 2 4 3 3 3 2 24 | 145|571 &,
600 1t

N
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o
~
©
©

Yacts 2.
15. C4Hs



KonTtpoabsnas padora Ne3 mo teme «Kuciaopoacoaep:xamye opranniecKie coe{HHEHUs»

1. OHpeI[eJ'II/ITe KJIaCChI COGI{HHGHHﬁ, JlaiiTe Ha3BaHUS BCHICCTB, (bOpMYJ'ILI KOTOPBIX

1) CHsCOOC2Hs 3) CHs-CH(OH)-CHs
2) (CH3)2CO 4) CH3-CH(CHs)-CH(CHs)-CHO

2.Hanummre cTpyKTypHBIe (OpMYIBI 3 cloxkHBIX 3¢(upos coctaBa CsH1002.

3. C kaknmu u3 nepeuncieHnbix Bemiects: NaOH,HCI, CH3OH - moseTt pearupoBath yKCyCHast KHCJIOTA.
CocraBbTe ypaBHEHUS BO3MOKHBIX PEAKIIHH.

4. CocTaBbTe ypaBHEHHsI PEAKIIHHA 1O CXEMe:

H20, HgZ*HzKMnO4,HZSOA X5 KOH
CHy —» X XoX3> —€C€H;€00€,Hs —> X4 —
Ni,t H*

5.I1pu B3aumoneiicTBun 18,5 I )KUIKOTO OPraHMUECKOT0 BELIECTBA ¢ U30BITKOM HATPHUS BBLACIUIIOCH 2,8 1
Bozlopofa (H. y.). I3BecTHO, YTO BELIECTBO MOXKET pearupoBaTth ¢ XJOPOBOIAOPOIOM, a IIPU B3aUMOJCHCTBHHU C
MTOJKUCIICHHBIM PAaCTBOPOM IIEpPMaHTaHATa KaJlKs IIPEBPANIaeTCs B KETOH. Y CTAHOBUTE MOJICKYILSIPHYIO (OPMYITY
BEIIIECTBA, N300pasuTe ero CTPYKTYPHYIO (JOpMyNy U HAUIINTE yPaBHEHUE €r0 B3aUMOACHCTBHUS C
XJIOPOBOJIOPOAOM.

OTBeThI K KOHTPOJIbHOM padoTe Ne3

Nel. 1) Drunamerat — CIIOXHBIH d(up;
2) IpoTNaHOH — KETOH;

3) npomnaHoiy-2 — OJHOATOMHBIH CIHPT;
4) 2,3-numMeTHI0yTaHaIb — AJIbICTH/I.

Ne4. X1— CH3CHO, X2— CH3CH20H, X3— CH3COOH, X4— CH3COOK.

NeS. ByraHo:i-2.

Kountpoabnas padora Ned
1o TeMe «A30TCOAepKALIME U OHOJIOTHYEeCKH AKTHBHbIE OPraHuYecKHe BelecTBa)

1. PacrnionokuTe MNPeIIOKEHHBIC BEIISCTBA B TOPSIKE YCHIICHHMS OCHOBHBIX CBOWCTB: METWJIAMHH, aMMHAK,
quMmeTwiamuH, ¢eHmwiamuH.  OTBeT aprymeHtupyite. CocTaBbTe ypaBHEHHE peakldd MeETHJIaMUHa,
JIOKa3bLIBAIOIIEE €70 OCHOBHBIE CBOMCTBA.

2. Hamummre YpaBHCHUA peaKHHﬁ, C IMOMOUIBbIO KOTOPBIX MOKHO OCYIIECTBUTH CICAYIOIHNC IMTPCBPAIICHUA:
KMnOA,HQSOAClz

Kpaxman—rmroko3a— X1 X2— Xz=Tmmmma >
Omnpenenute BenjecTBa X1, X2, Xa.

3. [IpemnoxxuTe criocod pacro3HaBaHUs pacTBoOpa Oellka M Kpaxmaa.

4. Ilpu cropanuu 8,9 T OpraHMYECKOro BEIIECTBA IPHUPOIHOTONPOUCXOKICHHUS BBIICIIIIOCH 6,72 11 (H. y.)
YTIEKHUCIIOTO Ta3a, 6,3 rBousl, 1,12 11 a3ota (H. y.). [Ipeanoxure cTpyKTypHYIO (POPMYITY 3TOTOBEIIECTBA, CCIIH
U3BECTHO, YTO OHO BCTYMAET B PEAKLIUU KAK C COJITHOM KMCIOTOMH, Tak U ¢ 3TaHoi0M. HanumureypaBHeHue
PEaKIMUAaHHOTO BEIIECTBA C STAHOJIOM.

OTBeThI K KOHTPOJIBLHOM padoTe Ne 4
1. Psix 1o yBeJIM4YEHHIO OCHOBHBIX CBOMCTB: (peHMIaMHH, aMMHaK, METHIAMUH, JIUMeTHIaMuH. [IpudnHa:
YBEIMYCHHE 3JICKTPOHHOH IUIOTHOCTH HA aTOME a30Ta.
CH3NH2 + HCl—=CH3sNHz2 « HC1 (CH3aNH3Cl).



2. (CsH1005)n+ NH20—nCesH120s;

CsH1206—2C2H50H + 2CO2;

5C2Hs0H + 4KMnO4 + 6H2S04—5CH3COOH + 2K2S04 + 4MnSOs + 11H20;
CHsCOOH + Cl2—CICH2COOH + HClI;

CICH2CO0H + 2NH3s—NH2CH2COOH + NH:CI.

3. I12(pp).
4. NH2CH2CH2COOH — b-amunonponnonoBas Kucjiaora uim

CH3CH(NH2)COOH — a-aMuHOITpOIIMOHOBAsT KHUCIIOTA.

Kpurepun (HOpMbI) OLIEHKH 3HAHUIA 10 XMMHUU

[IpenMeTHbIe pe3ynabTaThl 00y4eHHs 00ydaroluXxcs olleHuBaroTcs cornacHo [lonoxenuro «O0
OIICHOYHOH JESITeLHOCTH OOYYaIOIINXCSI OCHOBHOTO OOIIEro W CpPeIHEero oomero odopa3zoBaHus 10O
OI'OC MBOY «I'umnazust Ne8» r.I'mazosa YP».

Ouenka nmpeaMeTHbIX Pe3yJabTaTOB IPE/NOJIAraeTOCBOCHUE O0YUYaAIOIIMMUCS TPEIMETHBIX
3HAHUW MU CIOCOOOB ACWCTBHS AJisl pElIeHUs Yy4eOHO-TIO3HABATEIbHBIX M y4EOHO-TIPAKTHUECKHUX
3aJ1a4 Ha CTYIIEHH OCHOBHOTO 00IIIero o0pa3oBaHusl.

B kauectBe comep)kaTeIbHOM U KpUTEPHANBHOW 0a3bl OLIGHKH BBICTYNAIOT IUIAHUPYEMbIE
MPEeIMETHBIC PE3yIbTaThl, 0003HAYCHHBIC B IIPOTPAMMaXx IO MPEIMETY.

B yuebGHOM mporecce Uisi BBISIBICHHS MPUYUH 3aTPYAHEHHUS B OCBOCHUHU TPEIMETHBIX
pE3yNIbTaTOB MPOBOJIATCS JUATHOCTHYECKHE pPa0OThI, IS ONPEACICHUS YPOBHS OCBOCHHS
MPEIMETHBIX PEe3yJbTaTOB — MPOMEXKYTOUHBIE UM HTOTOBBIE MPOBEpOUHbIE pPaboThL. Pe3ynbTaTsl,
MOJIYYCHHBIC B XOJ€ TEKYIIEero, MPOMEKYTOYHOTO, WTOTOBOTO OICHUBaHUS, (UKCHUPYIOTCS B
KypHaJe Kiacca.

OneHka JOCTWIKEHHS TIPEIMETHBIX PE3yJbTaTOB BEAETCS KaKk B XOAEC TEKYyIETo |
MIPOMEXYTOUHOTO OIICHUBAHMS, TAK U B XOJ€ BBIMOJIHEHHUS UTOTOBBIX MPOBEPOUYHBIX padOT, U B X0JI€
paboThl HaJ MPOEKTOM.

YPOBHH YCHIEHIHOCTH

5-0ayIibHaf IKAJIa

Huske 6a30BOro ypoBeHb «2» (mam 0) —amwxe vopmel, | 0-49%
He penrena HEY/IOBJIETBOPHTEIHHO

THMIIOBAs, MHOTO Pa3

oTpaboTaHHas 3a/1a4a

HeoGxonumbilii (6a30BbIii) | «3» —HOpMa, 3a4éT, 50-69%

YPOBeHb
Pemenue TuoBoi 3amaun,
M01I00HOM TeM, YTO pelaiu
y’K€ MHOTO pa3, I/ie
TpeboBaIKCh OTPabOTaHHBIE
YMEHUS U YK€ YCBOECHHBIE
3HAHUSA

YIIOBJIETBOPUTEIBHO.
YacTuuHO yclemHnoe
penieHune (¢ He3HAYUTEIIbHOM,
HE BIUSIONIEH Ha pe3yIbTaT
OIIMOKOI UITN C TOCTOPOHHEHN
IIOMOUIBIO B KAKON-TO
MOMEHT pelIeHus)




Beinie 6a30B0ro ypoBeHb | «4» —X0poIIIO. 70-89%

Pemrenue HectanapTHOM [TomHOCTBIO yCTIeTHOE
3a/1a4u, IJe NOTpeOOBaIOCh | pelieHue (C He3HAYUTEIBHOM
00 MPUMEHUTH HOBBIC OIMOKOM MJTH C TIOCTOPOHHEH
3HAHUS MO U3y4aeMoOil B MOMOIIIBIO B KAKOM-TO
JIAHHBIA MOMEHT TEME, MOMEHT PEIICHHS], HO

100 YK€ YCBOCHHBIE CaMOCTOSITEIIbHO)

3HaHUS U YMEHUS, HO B
HOBOW, HEPUBBIYHOMN

CUTyaLlu
IoBbIMEHHbIH YPOBEHD «5» —OTJINYHO. 90-100%
Pelenue 3a1auu 1o [ToHOCTBIO yCHENHOE

Marepuaiy, He pemrenue (6e3 ommooK 1

U3ydaBIIEMYyCs B KIIacce, HOJTHOCTBIO CAMOCTOSITENIBHO)

e moTpeboBaIKCh

1100 CaMOCTOSATEILHO
NOOBITBIE HOBBIE 3HAHMS,
11100 HOBEIE,
CaMOCTOSTEIILHO YCBOCHHbIC
YMEHUS

OueHka yCTHOIO OTBeTa

OneHka «5»:

- JIaH TOJIHBIM ¥ MPAaBWJIbHBIA OTBET HA OCHOBAHUH M3YUYEHHBIX TEOPUH,

- Marepuay M3JI0)KEH B OIMPEJCICHHOW JIOTMUECKOW IOCIeI0BATENbHOCTH, JIUTEPATyPHBIM
SI3BIKOM,

- OTBET CaMOCTOSTEIbHBIM.

Onenka «4»:

- J1aH MOJIHBIA U MPABUJIBHBIA OTBET HA OCHOBAaHWUHU U3YYECHHBIX TEOPHUH,

- Marepuaj U3JI0KEH B ONPEAEIICHHON MOCNIe10BATEIbHOCTH,

- JIONYIIEHbI 2-3 HEeCyleCTBEHHbIE OLIMOKHU, HCIPABICHHbIE MO TPEOOBAHUIO YUMUTENS, WU
JIaH HETOJIHBIM 1 HEUETKUI OTBET.

Onenka «3»:

- JaH TONHBIA OTBET, HO TpU OTOM JIOMyIIEHAa CYIIECTBEHHas  OIIHUOKa
WJTU OTBET HETOJHBIH, TOCTPOCH HECBSZHO.

OneHka «2»:

-OTBET OOHAPYKMUBAET HETIOHUMAaHUE OCHOBHOTO COJIepKaHUsI yueOHOTO MaTepuia,

- JIOMYIIEHBI CYIIECTBEHHBIC OIIMOKH, KOTOpbIE OOYYaIOIIMHCS HE MOXKET HCIPABUTH MPH
HaBOSIITUX BOMPOCAX YUUTEIIA.

Ouenka yMeHUi pemiaTh 3a1a4u

Onenka «5»:

- B JIOTHYECKOM PACCYKJICHUH U PEIICHUU HET OLITHOOK,

- 3aJlaya pelieHa paluoOHAIBHBIM CIIOCOOOM.

OneHka «4»:

- B JIOTMYECKOM pACCYXJICHUU U DPEIICHUH HET CYIIECTBEHHBIX OMIMOOK, MpH 3TOM 3ajada
pereHa, Ho He PalMOHAILHBIM CITOCO0O0M,

- JIOMYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OLTHOOK.

OneHka «3»:

- B JIOTHYECKOM PACCYKJICHUH HET CYIICCTBEHHBIX OIIMOOK,



- JIOMYCKAaeTCs CYIIECTBEeHHAsI OMMOKAa B MATEMAaTUYECKHIX pacyeTax.
OrneHKa «2»:
- IMEIOTCS CYIIECTBEHHBIC OIMOKH B JIOTHIECKOM PACCYKIIEHUHU U PEIICHUU.

OuneHka IKCNIEPUMEHTAIBHBIX YMeHHH (B MPOIlecce BHIMOJHECHUS MPAKTUYECKUX paboT Mo
uHCTpYKUKHK). OLIEHKY CTaBAT TeM 00YyYaroIKUMCs, 32 KOTOPBIMH OBLIIO OPraHU30BaHO HAOIIO/ICHUE.

Ouenka «5»:

- paboTa BbINIOJIHEHA MOJTHOCTRI0. Clenanbl NpaBuibHbIE HAOIIOACHUS U BBIBOJIBL,

- OKCIIEPUMEHT OCYIIECTBJICH 10 IJIaHy, C YIeTOM TeXHUKH O€30MacHOCTH U MPaBWII PAOOTHI
C BellleCTBaMU U Mpubopami,

- TPOSBICHBI OPTaHHU3AIMOHHO-TPYIOBBIE yMEHHs (MOJICPKUBACTCS YUCTOTA pabodero
MecCTa, MOPAJIOK Ha CTOJIe, SKOHOMHO UCIIOJIb3YIOTCS PEaKTUBBI).

Ouenka «4»:

- paboTa BBHINOJHEHA, CICJIaHbl IPAaBUIbHbIE HAOIIOICHUS U BHIBOBI: IKCIIEPUMEHT BBINOJIHEH
HEMOJIHO WM HAOIIOAAF0TCSI HECYIIECTBEHHBIC OIMOKH B paboTe ¢ BEIECCTBAMH U TPHUOOPAMH.

OueHka «3»:

- OTBET HEIOJHBIN, padoTa BBHIMOJIHCHA MPABWIBHO HE MEHEE, YeM HAIOJIOBUHY; JOITYIICHA
CylIecTBeHHas omMOKa (B XOJie SKCIIEpUMEHTA, B 00bsACHEHUH, B oopmieHHH padboTsl, o Th mpu
paboTe ¢ BemecTBaMu M MPUOOPaMHK ),KOTOPYIO O0YUAIOIIHIICS HCIIPABIISICT 110 TPEOOBAHUIO YIUTEIIS.

OueHKa «2»:

- JIONYIIEHBI JIBE WK 00JIee CYIIIECTBCHHBIE OIMNOKHU (B X0/I€ SKCIICPUMEHTA, B OOBSICHCHHH,
B odopmieHnH paboThl, a Takke 1o Th mpu pabore ¢ BemecrBamMu W TpHOOpamMu), KOTOPBIC
00yYaroIuiCs He MOXET UCTIPABUTD.

Ouenka yMeHUH peliaTh IKCIEPUMEHTATbHbIE 3212491

[Ipu omeHke 3TOro YMEHHUsS CJIEIyeT YYUTHIBATh HAOMIOJICHUS YUYUTENs U IMPEAbSIBISIECMbIC
yUYalIUMCsl PE3yJIbTaThl BHIITOJIHEHUS OIBITOB.

Ornenka «5»:

- Ilman pemieHUs 3aJayd COCTAaBJIEH MPABWJIBHO, OCYIIECTBIEH MOI00pP XHUMHUYECKHX
PEaKTUBOB M 00OPYIOBAHUS, TAHO MTOJIHOE OOBSICHEHNE U CIICITaHbI BBIBO/II.

Ouenka «4»:

- TUUIaH PEIICHUs COCTABIICH MPAaBUIILHO,

- OCYIIECTBIIEH MOJ00P XUMUYECKIX PEAKTUBOB U 00OPYAOBAHHUS.

- JIONYILIEHO HE 0oJiee IBYX HECYIIECTBEHHBIX OIIMOOK (B 00BSCHEHUH U BBIBOJIAX).

Ouenka «3»:

- IJTaH PENICHUS COCTABIICH TPABHIILHO,

- OCYHIECTBIIEH MOJI00P XUMUYECKUX PEAKTUBOB U 00OPYIOBaHHUS.

- IONyIIIeHa CYIIECTBEHHAs OMIMOKa B 0OBSICHEHUH U BHIBOJIAX.

OueHka «2»:

- JOmyIIeHbl 1Be U Oosiee omMOKYU (B IJIaHE peUIeHMs], B 10A00pe XUMUYECKUX, PEAKTUBOB U
o0opynoBaHusi, B OObSICHEHHH U BBIBOJIAX).

Onenka 3a NMCbMEHHYI0 KOHTPOJILHYIO padoTy

[Ipu omeHMBaHWUM OTBETa OOYYAIOMIETOCS HEOOXOIUMO YHTHIBATH KAdeCTBO BBITOJHEHUS
paboTsl 1o 3ananusM. KonTpoabHas paboTa OLEeHUBAETCS B LIETIOM.

Onenka «5»:

- J1aH TOJIHBIN OTBET HAa OCHOBE U3YyYEHHBIX TEOPHiA, BO3MOKHA HECYILIECTBEHHAsl OLINOKA.

OneHka «4»:

- JIONyCTUMa HEKOTOpasi HEMOJHOTa OTBETa, MOXET ObITh He Ooyiee JBYX HECYIIECTBEHHBIX
OLIMOOK.

Ouenka «3»:

- paboTa BBHINOJHEHA HEMOJIHO (HO HE MEHEEe YeM HAaroJOBHMHY), UMEEeTCsl He Oojiee OqHOU
CYIIECTBEHHOM OIIMOKU U NP 3TOM 2-3 HECYIIeCTBEHHbIE.

OneHKa «2»:



- paboTa BHINIOJHEHA MEHBIIIE YeM HATOJIOBHHY,

- UMEEeTCsl HECKOJIBKO CYIIECTBEHHBIX OIIHUOOK.

[Ipy oreHKE BBIIOJHEHUS TUCHBMEHHOW KOHTPOJIBHOW pPAabOTHI HEOOXOJMMO YUUTHIBATH
TpeboBaHuUs eAMHOTO OphorpaduIecKkoro pexuma.

OneHka 3a WTOTOBYIO KOHTPOJBHYIO pabOTy KOPPEKTUPYET MPEIIISCTBYIONUE TIPH
BBICTABJICHUU OTMETKH 3a YeTBEPTh, MOJIYTOHE, TOI.

OuneHka 3a KOMOMHMPOBAHHYI0 KOHTPOJILHYIO padoTy

KoMOnHMpoBaHHBIE KOHTPOJIBHBIE pAOOTHI COCTOAT U3 ABYX YacTeil.

Yacte A cOIep>KUT TECTOBBIE 3aJjaHHsI C BHIOOPOM OJIHOTO IMPABMJIBHOTO OTBETa Ha KaXKIIbIi
BOIIPOC WM Ha cooTHeceHue. Yacte b comepkut 3amanust co cBOOOAHON (OPMOIl OTBETA, KOTOPHIC
MpelyCMaTpUBAIOT YCTAHOBJIGHHE MOCJEI0BATEIbHOCTH, JAOIMOJHEHUE MPOIYIIEHHOTO, TPOBEICHUE
pacyeToB 1Mo XUMHUUYECKUM (popMyliaM U ypaBHEHUSAM pEaKluil, HalMCaHUe yPaBHEHUNA XUMHUYECKUX
peaKkuuid.

3amanmii co cBOOOAHON (PopMoil oTBeTa (OTBET KOHCTPYHPYET IIKOJBHWUK) MEHBIIE, HO OHH
OLICHUBAIOTCSI 0oJiee BHICOKMM OamnoM. B Takux 3agaHUSX OLIGHHMBAIOTCS HE TOJBKO MOJHOTA H
[IPaBWJIBHOCTH BBIIIOJIHEHUS, HO U OT/EJIbHBIE 3TAIbl U JIEMEHTHI.



YYEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MMPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JJISI YAEHUKA

1. - VYuebOnuk: Epemun B.B., Ky3smenko H. E., Tepenun B. U., [lpo3nos A.A., Jlynun B.B.
oz pen. Jlyauna B.B. Xumus. 10 knace (yrryonennsiii yposenb) @I'OC. — M.: Jlpoda,

2020;

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

1. Epemun B. B. Metonuueckoe nmocodue k yueonuky B. B. Epemuna, H. E. Ky3smenko, B. 1.
Tepenuna u np. «Xumust. Yriyonenusiii yposenb». 10 kinace / B. B. Epemun, A. A. /Ipo3nos,
. B. Epemuna, B. 1. Maxonuna, O. FO. Cumonosa, 3. }0. Kepumos. — M. : Jlpoda, 2018.

—339c.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. «Enunas xomnexuus Lupposeix O0pazoBarensHbIx PecypcoBy (Habop UG POBEIX pecypcoB
k yueOnukam O.C. I'abpuensna) (http://school-collection.edu.ru/).
http://him.1september.ru/index.php — sxypran «Xumusi».
http://him.1september.ru/urok/- Marepuansi k ypoky. Bee paboThl, Ha OCHOBE KOTOPBIX
CO3/IaH CalT, ObUIM ONYOJMKOBAHBI B XKypHaNe «XUMHUsD». ABTOPaMHU caiiTa mpoJiesiaHa
0oJbIas paboTa M0 CUCTEMaTU3UPOBAHMIO TA3€THBIX CTaTe! ¢ yYETOM MIKOJIBbHOM yueOHOM
IIpOrpaMMBI 1o npeamety "Xumusd'.
4. www.km.ru/education - yaeOGHbIe MaTepualbl U CI0BapH Ha caiite «Kupuin

u Medonunii»
5. http://djvu-inf.narod.ru/ - snekrponHas 6ubIMOTEKA
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