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MNOACHUTEJIBHASA 3AIINCKA

PaGouas nmporpamma ydeGHOro mpeamMera «Xumusi» s odydatouiuxes 10 kimaccos
COCTaBJIEHa B COOTBETCTBUHU CO CJEAYIOUIMMU HOPMATHUBHO-IIPABOBBIMHU, WHCTPYKTHUBHO-
METOJIMYECKUMHU JOKYMEHTAMHU:

- @enepanpHbIi 3akoH OT 29.12.2012 No273 — @3 «O6 obpazoBanuu B POy n.5 4.3
cr.47;n.1 4.l créd,;

- ®enepanpubiii 3axkoH oT 19.12.2023 No 618-®3 «O BHeceHHMM HU3MEHEHUN B
denepanbHblii 3aKk0H «O06 00pa3zoBanuu B Poccutickoii deneparuny;

- Ilpukaz MunoGpHayku Poccum ot 17 mas 2012 r. Ne 413 «O6 yTBep)aeHUU
dbenepasibHOTO TOCYJAPCTBEHHOTO0 00pa30BaTENIbHOTO CTaHJapTa CpeAHEero O0OIIero
obpazoBanus» (3apeructpuponat 07. 06. 2012 r. N 24480);

- IIpuxka3z MunucrepctBa npocselienus: Poccuiickoit @enepanuu ot 12.08.2022 No
732 «O BHeceHMHM HU3MEHEHMH B (QenepanbHbli TOCYAapCTBEHHBIN 00pa3oBaTeNbHbII
CTaHAApT CpeaHero oOmero oOpa3oBaHMs, YTBEPXKICHHBIM MpHKa3oM MHHHCTEpPCTBA
obpazoBanuss W Hayku Poccuiickoir @Depepammu ot 17 wmas 2012 1. Ne 413»
(3apeructpuponan 12.09.2022 Ne 70034);

- IIpuka3z MunucrtepctBa npocsemenns Poccniickon @enepanun ot 02.08.2022 Ne
653 «O0 yTBepkieHUU (PenepanbHOro NepedHs AMEKTPOHHBIX 00pa30BaTEIbHBIX PECYpPCOB,
JOMYIIEHHBIX K UCIOJb30BAHMIO TIPU pealu3alid HUMEIOLUUX T[OCYJapCTBEHHYIO
aKKpeIUTaIMi0 00pa30BaTeNIbHBIX MPOrpaMM HayalbHOrO OOIIEro, OCHOBHOIO OOILEro,
cpeaHero od1ero oopa3oBaHusY;

- [Ipuka3z MunuctepctBa npocsemenus Poccuiickoit @enepanuu ot 19.03.2024 Ne
171 «O BHeceHMHM W3MEHEHHMII B HEKOTOpbIe IpPHUKa3bl MHUHUCTEPCTBA IPOCBELICHUS
Poccuiickoit ®enepauun, Kacaromuecs (eaepanbHbIX 00pa3oBaTeIbHBIX MNPOrpaMM
Ha4yaJIbHOTO OO0IIero oOpa3oBaHusi, OCHOBHOTO OOIIEro oOpa3oBaHUs U CPEIHETO OOIIETo
oOpazoBanus» (3apeructpuponan 11.04.2024 Ne 77830);

- Ilpuxa3 MunucrepctBa mnpocsemenns Poccuiickonn ®enepanun Ne 1028 or
27.12.2023 «O BHeceHUHU U3MEHEHUI B HEKOTOpbIE pHUKa3bl MuHKMCTEpCTBAa 00pa30BaHus U
Hayku Poccuiickont @enepanuun 1 Munucrepera npocsemieHus Poccuiickoii @enepanvu,
Kacaronmecs QenepalbHbIX TOCYJapCTBEHHBIX O0pa30BaTENIbHBIX CTAaHAAPTOB OCHOBHOI'O
ob1rero oopasoBaHus U cpeaHero oduiero oopasoanus» (3apeructpupoBad 02.02.2024 Ne
77121);

- Ilpukaz MunuctepctBa npocsemenuss Poccuiickoit ®enepauun Ne 62 ot
01.02.2024 «O BHEceHUM U3MEHEHUHN B HEKOTOPBIE NMPUKa3bl MUHUCTEPCTBA MPOCBEIICHUS
Poccuiickoit ®enepauun, Kacaromuecs (enepaabHbIX 00pa3oBaTeIbHBIX MNPOrpaMM
OCHOBHOTO U cpefiHero obmero oopazoBanus» (3apeructpuponan 29.02.2024 Ne 77380);

- [Ipuka3z MunuctepctBa npocseuienus Poccuiickoit ®enepanuu ot 18.05.2023 Ne
371 «O6 yrtBepxaeHuu GdeaepanbHOil 00pa3oBaTENbHONW MPOrpaMMBbl CPEIHEro OOIIEero
oOpazoBanus» (3apeructpupoBan 12.07.2023 Ne 74228);

- Ilpukaz MunucrepctBa mnpocsemieHust Poccuiickoit @epepanuu Ne 119 or
21.02.2024 «O BHeceHun u3MeHeHui B npruiioxeHns Ne 1 u Ne 2 k npukasy MuHucrepcTBa
npocenieHus: Poccuiickoit @eaepanuu ot 21 centsadps 2022 r. N 858 “O0 yTBepkaeHUU
denepanpHOro mMepevHs y4eOHHUKOB, JOIMYIIEHHBIX K HCIIOJB30BAHUIO TPU pean3aluu
UMEIONUX TOCYJAPCTBEHHYIO AaKKPEAUTAIMIO OO0pa30oBaTENbHBIX MPOTPAaMM HAYaJIBHOTO
00111er0, OCHOBHOTO  OOINEro, CpeaHero oO0miero o0pa3oBaHUsl  OpraHU3AIUSIMH,
OCYILECTBIISIIOIIMMHU 00pa30BaTENbHYIO ACITEILHOCTh U YCTAHOBJICHUS MPEAeTbHOTO CPOKa
WCIIOJIb30BaHMS HCKITFOUEHHBIX YaeOHUKOBY (3apeructpupoBan 22.03.2024 Ne 77603);

- IlocranoBnenue [7aBHOroO rocyaapCTBEHHOIO CaHUTApHOTO Bpaya Poccuiickon
®enepamnn ot 29. 12. 2010 Ne 189 r. Mocka «O6 yrepxknennn CanlluH 2,4,2,2821-10



«CaHUTapHO-3MUAEMHUOJIOTHYECKHE TPEOOBaHUS K YCIOBUSM M OpraHu3aluu OOy4eHus B
00111€00pa30BaTENbHBIX YUPEKIACHUIX);

- [Ipuxa3 MunuctepctBa npocsenieHust Poccuiickoit ®eneparuu ot 28. 08. 2020 Ne
442 «O06 ytBepxknaenun Ilopsiaka opraHu3alMd W OCYIIECTBIEHHS 00pa3oBaTENbHOU
JeSITEIbHOCTH TI0 OCHOBHBIM 0011€00pa30BaTeNbHBIM MPOrpaMMaM — 00pa30BaTENIbHBIM
porpamMmamM HadajJbHOTO OOIIETr0, OCHOBHOT'O OOIIEro U cpeiHero odIiero o0pa3oBaHus»;

- Pacnopsixenne [IpaButenscrBa Poccuiickoin @enepaunn ot 29.05.2015 N 996-p
«O06 yrBepxxaenun Ctpareruu pa3BuTus Bocniutanus B Poccuiickoit denepannu Ha nepuon
1o 2025 romax;

— IIucemo MunucrepctBa obpazoBanus Poccuiickoit @enepamuu ot 24.11.2022 Ne
1552/03 «O06 ocHameHnn o0011e00pa30BaTeNbHbIX YUPEXKACHUH Y4eOHbBIM M Y4eOHO-
1a00paTOPHBIM 000PYyI0BAaHHEM;

- IlocTaHoBI€HME TIaBHOT'O T'OCYJAapCTBEHHOro0 CaHuUTapHOro Bpada P® ot 28.09.
2020 r. Ne 28 «OO0 ytBepxknenun canutapubix npasuin CII 2.4.3648-20 «CanurtapHo-
AMUJIEMHUOJIOTHYECKEe TpeOOBaHMs K OpPraHM3alusM BOCIHUTAHUS U OOy4YeHMs, OT/AbIXa U
0310pOBJIeHHs AeTel U Mooaexu» (ganee - CIT 2.4.3648-20);

- IlocTaHOBIEHNE TIaBHOIO TOCYAAPCTBEHHOTO caHuTapHoro Bpada P® ot 28.01.
2021 1. Ne 2 «O6 yrBepkaeHWH caHuTapHbIX mpaBuwin ¥ HopMm CanlluH 1.2.3685-21
«I'uruennyeckue HOpPMAaTUBBI M TpeOoBaHUS K oOecreueHuro O0e30macHOCTH U (WIIM)
0e3BpETHOCTH TSI YeJioBeKa (haKTOpOB cpebl oouTanus» (nanee - CanlluH 1.2.3685-21);

- OcHoBHasi oOpa3oBaTeyibHas MporpamMma cpeanero obiiero odpaszoanusi MbOY
«COII Ne 107»;

- IIporpamma Bocniutanust MbOY «COLI Ne 107».;

- Ilonoxenune o pabouumx mporpaMMax Yy4eOHBIX MPEIMETOB, y4EOHBIX KYypCOB,
y4eOHBIX MOYJIEH, KypcoB BHEYpouHOil fesrernbHocTd MBOY «COIL Ne 107».

PaGouas mporpamma pa3paboTaHa ¢ y4ETOM:
- @enepanbHON paboueld MpoOrpamMMbl CpeHEro oOIero 00pa3oBaHUS «XUMUS»
(6a3oBsIit ypoBenb) (mi1st 10—11 ximaccoB 00pa3oBaTenbHBIX opranu3ammii)» 2023.

XUMHUS KaK D3JI€MEHT CHUCTEMbl E€CTECTBEHHBIX HAayK HUIpaeT o0co0yi poiib B
COBPEMEHHOM IIMBWJIM3AllMM, B CO3/IaHWM HOBOM 0a3pl MaTepuanbHOW KyibTyphl. OHa
BHOCHUT CBOHM BKJIaJ B (pOPMHUPOBAHHE PAIMOHAIBHOTO HAYYHOTO MBIIUICHHUS, B CO3/aHUE
LIEJIOCTHOTO MPEJICTABICHUSI 00 OKPY)KAIOIEM MUpPE KaK O €IMHCTBE NMPHUPOJIbI U YEIOBEKA,
KoTopoe (opMHpyeTcss B XHMHH Ha OCHOBE ITOHMMaHHUS BEIIECTBEHHOIO COCTaBa
OKPY’KaIOLIEr0 MUPa, OCO3HAHMS B3aUMOCBSA3U MEKy CTPOCHUEM BEILECTB, UX CBOMCTBAMHU
¥ BO3MOXHBIMH 00JIACTSIMHU IPUMEHEHUSI.

TecHo B3aUMOAEHCTBYS C JPYTMMH €CTECTBEHHBIMH HAayKaMM, XHMHS CTaja
HEOTHEMJIEMOM YaCTbI0 MUPOBOW KYJIBTYpPbI, HEOOXOIUMBIM YCIOBHEM YCIIEIIHOTO Tpyda U
KHU3HU Kaxaoro wieHa oOmiectBa. CoBpeMEeHHas XUMHsS KakK HayKa co3uaareibHas, Kak
HayKa BBICOKMX TEXHOJOTMH HamlpaBieHa Ha PEelICHHE TI00aIbHBIX Mpo0IeM yCTOHYHBOTO
pa3BUTHS YEJIOBEUECTBA — CHIPBEBOM, JHEPreTUUYECKOM, IIHIIEBOM, HKOJIOIMYECKOU
0€30MaCHOCTH U OXPaHbl 37J0POBbSI.

B cooTBeTcTBHM C OOMMMH LENSIMH U MPUHIMIIAMU CPEIHEr0 00IIero o0pa3oBaHus
comepkanne mnpeamera «Xumus» (10-11 kmaccbl, ©0a30BbI  YpOBEHb HM3YyUEHHS)
OPUEHTUPOBAHO NPEUMYLIECTBEHHO Ha OOILEKYJIbTYpHYIO MOJTOTOBKY O0O0ydYaroumxcs,
HEOOXOAMMYI0O MM Ui BBIPAOOTKM MHPOBO33PEHUYECKHUX OPUEHTHPOB, YCIEIIHOTO
BKJIIOUEHHUSI B JKHU3Hb COLMYyMa, MPOAOKEHHS OOpa30BaHUS B Pa3IMYHBIX 00JIACTAX, HE
CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHUEH.

BocnurarenbHblii IOTEHIHAT yPOKA OPUEHTUPOBAH Ha:



- YCTaQHOBJICHHE JOBEPUTEIIBHBIX OTHOIICHUH MEXIY IMeJaroriueCKuM pPabOTHHKOM
1 00yJaronuMHucs;

- (dopmupoBaHMe yMEHHMII W HABBIKOB OpraHU3AlMM  YYalUMHUCS CBOEH
JIEITEIILHOCTH;

- opmMupoBaHUe U Pa3BUTHE OLICHOYHBIX YMCHHUI;

- BOCIIUTAHUE UHTEPEeca K YUCHHIO, K IPOIECCY MO3HAHUS;

- BOCIIUTAaHUE KYJIbTYPBI OOIIECHUS;

- BOCIIUTaHUE TYMaHHOCTH,

- BOCIIUTaHHUE JIMYHOCTH B KaXKJIOM peOEHKE B MpoIiecce 00yICHHUS.

Cpoku peanu3anuu MporpaMmbl: TPOrpaMMa pacCYrTaHa Ha OJIUH YICOHBIH TO/I.

PaGouas mporpamma mnpeaycmarpuBaeT o0ydeHue B oObeMe 1 yac B HEJENI0, BCETO
34 yaca B roj.

JlaTel TIpOBeNEeHUS YPOKOB MOTYT OBITh M3MEHEHBI TPU BO3HUKHOBCHHH
HETPEIBUICHHBIX 00CTOATEIBCTB: O0JIC3Hb YUNTES, KAPAHTHH, NPa3IHHYHbIC THU U T.I1.

INVIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIbTATDBI

JIMUHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUs K pe3ybTaTaM OCBOEHUS 00yYarOIIUMHUCS
mporpaMM  cpelHero ooOmero o0pa3oBaHUsA — (JIUYHOCTHBIM, METANPEIMETHBIM U
npeaMeTHbIM).  HaydHo-meTogudeckoil  OCHOBOW  juis  pa3paboTKU  TUIAaHHPYEMBIX
pE3yJIbTaTOB OCBOCHUSI MPOTPaMM CpPEIHEro OO0IIero oOpa30BaHUS SBISETCS CUCTEMHO-
JEeSATENbHOCTHBIN MOAXO/.

B cooTBeTcTBHU C CHCTEMHO-/IEATEILHOCTHBIM MOJXO0J0M B CTPYKTYpPE JIMUHOCTHBIX
pe3yJIbTaTOB OCBOGHHUS MpeaMeTa «XUMHS» Ha YpOBHE CpelHero ooiero oOpa3oBaHUs
BBIJICJICHBI CIEAYIOIINE COCTABIISIOLINE:

OCO3HaHUE OOYYAOITUMUCS POCCUMCKON TpaKAaHCKON MICHTHYHOCTU — TOTOBHOCTH
K CAMOPAa3BUTHUIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEIETIECHUIO;

HaJINYU€ MOTUBAIIMHU K OOYUYEHUIO;

LeJICHANpPABIECHHOE pPa3BUTHE BHYTPEHHUX YOEXKJEHMH JMYHOCTH HAa OCHOBE
KJTIFOYEBBIX EHHOCTEH U MCTOPUYECKUX TPAAUIINI 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M  CIOCOOHOCTh  OOYYalOIIMXCS PYKOBOJCTBOBAaThCS B  CBOEH
JEATENBHOCTU 1IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAaMH, NPUCYIIMMHU LEIOCTHOM CHCTEME
XUMHUYECKOT0 00pa30BaHUs;

HaJIMYME PAaBOCO3HAHUS HKOJOTHUYECKON KYJIbTYPhI U CIIOCOOHOCTU CTABUTH LIETH U
CTPOUTD JKU3HEHHBIE TIIaHBI.

JIM4HOCTHBIE PE3yJbTAaThl OCBOCHMSI MpeAaMeTa «XUMHUS» TOCTUTaloTCs B €IUHCTBE
y4eOHOM M BOCHMTATENBHOM JEATETbHOCTH B COOTBETCTBUM C TI'yMaHHUCTHYECKHMH,
COLIMOKYJIBTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSMHM M HJi€ajJaMH POCCUICKOIO
Ipa)JIaHCKOTO OOIeCTBa, MPUHATHIMU B OOIECTBE HOPMaMU W TPABUJIAMU TOBEIICHUS,
CHOCOOCTBYIOIIMMM ~ TpOIlECCaM  CaMOIIO3HAHMS, CaMOPa3BUTUS U  HPABCTBEHHOTO
CTaHOBJIEHHUS TUYHOCTU OOyYaIOIINXCSl.

JInyHOCTHBIE  pe3yJabTaThl  OCBOEHUS  MpeaMera  «XHUMHS»  OTPaXaroT
c(hOpMHUPOBAHHOCTD OIbITA TO3HABATEIILHON U MPAKTUYECKOM AESITEIbHOCTH 00YyUYatoIUXCs
M0 pean3aliyi NPUHATHIX B 00111€CTBE IEHHOCTEH, B TOM YMCJIe B YAaCTH:

1) rpa:kIaHCKOro BOCIIMTAHMA'

OCO3HAHMSI OOYYAIOIIMMUCS CBOMX KOHCTHUTYLHMOHHBIX TpaB M OO0S3aHHOCTE,
YBa)KEHHSI K 3aKOHY U MPABOIOPSIKY;



NPEJICTABICHUS O COI[MAIBHBIX HOPMAaX U MpaBHJIaX MEKJIUYHOCTHBIX OTHOIICHUN B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW MEATEIBHOCTH IPH CO3JAHUH YIeOHBIX
MPOEKTOB, PENICHUHM Y4YeOHBIX W IIO3HABATEIIBHBIX 3aJa4, BBIMOJTHCHHH XHMHYECKHUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHTHI
JPYTUX MPH aHATH3€ PA3TUYHBIX BUAOB yUCOHOH NEATEIbHOCTH;

2) NaTPUOTHYECKOTO BOCIIMTAHUS

[IEHHOCTHOTO OTHOIIIEHUS K UCTOPUYECKOMY M HaYYHOMY HACJIEAMIO OTEYECTBEHHON
XUMUH;

YBa)KEHUS K MPOIIECCY TBOPUECTBA B 00JACTH TEOPUHU U MPAKTUYECKOTO MPUMEHEHHUS
XUMHH, OCO3HAHHMSI TOTO, YTO JIOCTH)KEHHMS HAayKd €CTh pe3yibTaT JUIMTEIbHBIX
HAOJIO/ICHNH, KPOMTOTIIUBBIX SKCIIEPUMEHTAIBHBIX MOMCKOB, TOCTOSIHHOTO TpyAa YUYEHBIX U
MIPAKTUKOB;

UHTEpeca M II03HABATENBHBIX MOTHBOB B TIOJYYEHHH M IMOCIEIYIOUIEM aHajIu3e
UH(GOPMALIUU O TIEPEJIOBBIX JOCTHKEHHUSIX COBPEMEHHON OT€UECTBEHHON XUMUU;

3) IyXOBHO-HPAaBCTBEHHOT0 BOCTIMTAHUSI:

HPAaBCTBEHHOTO CO3HAHUS, STUIECKOTO TIOBEICHIS;

CIIOCOOHOCTH OIICHMBATh CUTYyalldd, CBS3aHHBIE C XHUMUYECKUMHU SIBICHUSIMH,
U IPUHUMATh OCO3HAHHBIEC PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEJEHUE U MOCTYNKH CBOMX TOBApUIICH C MO3UIIHIA
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TMOCIEACTBHI 3TUX MOCTYIKOB;

4) popmMupoBaHus KyJIbTYPHI 310POBbA:

MOHUMAaHMs LIEHHOCTEH 340poBOro M 0e30MmacHOro odpasza >KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (PU3UUYECKOMY U ICUXUIECKOMY 3/I0POBBIO;

coOnrofieHUsl mpaBuil  O€30MacHOTO OOpalleHuss C BElecTBaMH B OBITY,
ITOBCETHEBHOW KNU3HU U B TPYJIOBOM JEATEIBHOCTH;

MOHUMAaHUS IIEHHOCTH TPAaBWJI MHIUBUIYATBHOTO M KOJUIEKTUBHOTO O€30MacHOTro
MOBEJICHUS B CUTYAIUSIX, YTPOXKAIOIINX 3OPOBBIO U KU3HU JTIOJCH;

OCO3HAHMS TIOCIICJICTBUH ¥ HENPHUSATHS BPEIHBIX MPUBBIYEK (YyHOTpPEOICHUS
AJIKOT0JIsl, HAPKOTUKOB, KypeHUsl);

5) Tpy/10BOro BOCIMTAHUSI:

KOMMYHHKAaTUBHON KOMIIETEHTHOCTH B y4e€OHO-HCCIEAO0BATEIBCKON NEesSTEIHHOCTH,
0O0IIECTBEHHO TMOJIE3HOM, TBOPYECKON U IPYTHX BUAAX NEATEIBHOCTH;

YCTAaHOBKM HAa aKTHBHOE Yy4YacTHE B PEIICHUH MPAKTUYECKUX 3a7ad COIHMAIHLHOU
HaIIPaBJIEHHOCTH (B paMKaX CBOETrO Kjacca, IIKOJIbI);

MHTEepeca K MPAKTHUYECKOMY M3YYCHHIO Mpodeccuil pa3inuyHOro pojia, B TOM YHUCIIE
Ha OCHOBE IPUMCHCHHMS MPEIMETHBIX 3HAHUH 110 XUMUH;

YBXXEHHUSI K TPYAY, JIIOASIM TPYJla U pe3yabTaTaM TPYIOBOM NeATeTbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHUAYAJIbHOM TPACKTOPUU OOpa30BaHMS,
Oynymeld mpodeccur | peanu3alnuyd COOCTBEHHBIX JKU3HEHHBIX TUIAHOB C YYETOM
JUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) K0JIOrHYeCKOr0 BOCIIUTAHMS

OKOJIOTUYECKH  I1eJIeCOO0pa3HOrO0 OTHOUICHHS K TIPUPOAC, KaK HWCTOYHHKY
CYIIECTBOBAHUS JKU3HH Ha 3emiie;

MOHUMAHMUS  TJI00AJBHOTO  XapakKTepa OJKOJOTUYECKUX  MpoOJeM,  BIIHASHHUS
HYKOHOMHYECKHUX MPOIIECCOB Ha COCTOSIHUE MTPUPOTHON U COITUAIBHOM Cpeibl;

OCO3HAHUSI HEOOXOAMMOCTH WCIIOIh30BAHUS JOCTIDKEHUH XWUMHH JJISl PEIICHUS
BOIPOCOB PALMOHATILHOTO MPUPOIOTIONb30BAHNUS;



AKTUBHOTO HENpUATUS JACUCTBHM, MPUHOCSIIMX BpEll OKPYXKAOLIEH MPUPOTHOM
cpelne, YMEHHS MPOTHO3UPOBATH HEOIATONPUSTHBIE HKOJIOTMYECKHUE  IOCIIEICTBUS
MPEAIPUHUMAEMBIX JEUCTBUNA U NPEAOTBPALIATh UX;

HAJIMYUS PA3BUTOTO DKOJIOTHYECKOTO MBIIIICHUS, YKOJIOTHUECKON KYJIBTYPBI, OIbITa
JESITENIBHOCTH  DKOJIOTUYECKON HAMpaBIEHHOCTH, YMEHHsS PYKOBOJCTBOBATHCSI HMHU B
MO3HABATEIbHOW, KOMMYHHKATUBHOM W COLIMAJIBHOM TMpaKTHUKE, CIIOCOOHOCTH M YMEHUS
AKTUBHO MPOTUBOCTOSATH UICOJIOTUN XeMOohoouu;

7) IEHHOCTH HAYYHOT0 MO3HAHMS:

c(hOpMUPOBAaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BHUTHS HAYKU U OOIIECTBEHHOM MPAKTUKH;

MOHVMAHUS CTHCIU(PUKA XUMUU KaK HAyKH, OCO3HAHUS €€ poiu B (OPMUPOBAHHH
pallMOHANILHOTO HAYYHOTO MBIIUIEHUS, CO3JaHUM IEJIOCTHOTO TpEJCTaBiIeHUs 00
OKpYXalolleM MHpe KaK O €IWHCTBE NPUPOJAbI M 4YeJIOBEKa, B TMO3HAHUU TMPUPOTHBIX
3aKOHOMEPHOCTEHN M PeIIeHUH MPoOJIeM COXpPaHEHUS TIPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0COOON 3HAYMMOCTH XUMHH JUIsI COBPEMEHHON ITUBUIIM3ALIMU: B €€
I'YMaHUCTUYECKOM HAMpPaBICHHOCTH W BaXHOW pOJIM B CO3JlaHUUM HOBOM  0asbl
MaTEPHATLHON KYJIbTYphI, PEHICHUH TJI00ATBHBIX TMPOOJIEM YCTOWYMBOTO Pa3BUTHS
YEJIOBEYECTBA — CHIPhEBOM, DHEPTETUUYCCKON, TTUIIEBON M YKOJOTHICCKON 0€30MacHOCTH, B
pPa3BUTUM MEIUIMHBI, OOECIEYEHUH YCJIOBHM YCIEUIHOTO TpyAa M IKOJIOTUYECKU
KOM(DOPTHOM JKM3HU KaXKJO0T0 WieHa 00IecTBa;

€CTECTBEHHO-HAYYHON TPAMOTHOCTH: TOHMMAHHS CYINTHOCTH METOJOB ITIO3HAHMSI,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOIh30BATH MOJyYaeMble 3HAHUS
JUIsT aHalin3a M OOBSCHEHUS SBICHUU OKPYXKAIOIIETO MHUpAa W IMPOUCXOMAAIIUX B HEM
W3MCHCHHI, YMEHUS JeNaTh OOOCHOBAaHHBIC 3aKIFOUCHUS HAa OCHOBE HAyYHBIX (DAKTOB U
UMEIOIIUXCSI TAHHBIX C TEJIBIO TIOTYyYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BaTh XUMHUYECKUE 3HAHUS IS PEIICHUS
npo0JieM B peabHbBIX JKU3HEHHBIX CUTYAIUsX;

MHTepeca K MO3HAHUIO U MCCIIeIOBATENbCKOM I TEIIEHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY O00Pa30BaHHUIO U CaMOOOPa30BaHUIO, K
AKTUBHOMY TMIOJIYYCHHIO HOBBIX 3HAHUW MO XUMHH B COOTBETCTBUU C >KU3HCHHBIMU
MOTPEOHOCTSMH;

WHTEpeca K OCOOEHHOCTAM TpyAa B pa3nuuHbiXx cdepax mpodeccnoHaabHON
NESITENIbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATHBI

MeTtanpeaMeTHbIe pe3yabTaThl OCBOCHUS YYCOHOTO NMpeaMeTa «XHUMHs» Ha YPOBHE
cpenHero ooiero o0pa3oBaHus BKIIOYAIOT!

3HAYUMBIE TUISE dbopmupoBaHus MHUPOBO33PECHHUS 00y4aroIuXCst
MEXIUCIUILTMHAPHBIE  (MEXKMpPEIMETHBIC)  OOIMIEHAyYHbIC  TIOHATHS,  OTPAKAIOIINC
IIEJIOCTHOCTh HAYYHOW KapTUHBI MHUPa M CICHU(PUKY METOJOB MO3HAHMS, UCIIOIh3YEMbIX B
€CTECTBEHHBIX HayKax (MaTepwsi, BEIEeCTBO, JHEpPrus, SBICHHUE, TPOIECC, CHUCTEMA,
HAyYHBIM (paKT, TPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHsI, HCCIEIOBAHUE,
HaOJTI0JICHNEe, U3MEPEHUE, SKCIICPUMEHT U JIPyTHE);

VHUBEpCAJIbHbIE  y4eOHble jeiicTBusl  (TTO3HABaTEIbHBIE, KOMMYHHKATHBHEIE,
perynsTuBHbIE), oOecneunBarone (HopMupoBaHue (QYHKIMOHAIBHOW TPAMOTHOCTH H
COIMAJILHOM KOMIICTCHIIMH 00YyJaronuXcs;

CIIOCOOHOCTh  O0YYarONUXCsl HMCIOJb30BaTh OCBOCHHBIC MEXKIUCIUTLIMHAPHEIC,
MHUPOBO33PEHUECKHE 3HAHUS U YHUBEPCAIbHBbIC Y4eOHBbIC JCUCTBHS B MO3HABATEILHOU U
COLIMAJIbHOM TTPAKTHKE.

MeTtanpeaMeTHbIe Pe3yJIbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAIbHBIMH YUYCOHBIMH
M03HABATEIHLHBIMUA, KOMMYHUKATUBHBIMU U PETYISTUBHBIMH JICHCTBHUSIMH.



OBiageHne yHuBepCcaJbHBIMH Y4eOHBIMH NO3HABATEIbHBIMH A€l CTBUAMMU:

1) 6a30Bble JJOrHYeCKHe TeHCTBUSA:

CaMOCTOATENBHO (HOPMYIIMPOBATh U AKTYAIM3HPOBATH MPOOJIEMY, BCECTOPOHHE €&
paccMmaTpuBaTh;

ONPEEIATh LIENIU JEATENBHOCTH, 3aJaBas IMapaMeTpbl U KPUTEPUHU UX JOCTHKECHMS,
COOTHOCHTB PE3YNbTATHI AEATEIBHOCTH C ITIOCTABICHHBIMU LIEISIMU;

MCII0JIb30BATh MPU OCBOEHUU 3HAHUUN MPUEMBI JIOTUYECKOTO MBILIUIEHHS] — BBIIEIATh
XapaKTepHble IPU3HAKM IOHATHM W YCTAHABIMBAaTh MX B3aMMOCBS3b, HCIIOIb30BATh
COOTBETCTBYIOIIME MOHATUSA 111 OOBSICHEHUS OT/IENIbHBIX (DaKTOB U SBJICHU;

BBIOMpPATh OCHOBAHMSI M KPUTEPUHU MJIs KIAacCU(UKAIMM BEIIECTB M XUMUYECKUX
peakuuii;

YCTAaHABIIMBATh IPUYMHHO-CIIEICTBEHHBIE CBS3H MEXKIY N3y4aEMbIMU SBICHUSMY;

CTPOMUTBH JIOTMUYECKUE PACCYXICHUS (MHIYKTUBHBIC, IEIyKTUBHBIE, [0 aHAJIOIMH),
BBISIBJISITh  3aKOHOMEPHOCTH M NIPOTHUBOPEYUS B  PACCMATPUBAEMBIX  SIBJICHMSIX,
(opMyIMpPOBaTh BHIBO/BI M 3aKJIIOUEHMS;

IPUMEHATh B IPOLECCE IO3HAHMS, MWCIOIb3YEMBIE B XUMHUU CHUMBOJIMYECKHE
(3HAKOBbIE) MOJIEIH, MPEOOPa30BbIBATH MOJEIbHBIE MPEICTABICHUS — XUMHUYECKUI 3HaK
(cuMBOJI) BlIeMEHTa, XUMHUYecKkas (opmyna, ypaBHEHME XHMHUYECKOM peakuud — Mpu
peleHNr Yy4eOHBIX MO3HABaTENbHBIX W TNPAKTUYECKUX 3ajlad, NPUMEHSTh Ha3BaHHBIE
MOJIETIbHBIE TIPEJICTABICHUS JUIS BBISBICHUS XapaKTEPHBIX NMPU3HAKOB U3Y4aE€MbIX BEILECTB
Y XUMHYECKHUX PEAKIUM.

2) 6a3oBbIe UCCIeN0BATEIbCKHE NeliCTBUSA:

BJIIaJIETh OCHOBAaMH METOJI0B HAYYHOT'O IT03HAHUS BEILIECTB U XUMHUYECKUX PEAKLUI;

dbopMynupoBaTh LETU M 3aJa4d HCCIEJAOBAHMS, HCIOJb30BAaTh IOCTABIIEHHBIE U
CaMOCTOSITENBHO C(HOPMYIMPOBAHHBIE BOMPOCHl B KAUECTBE WHCTPYMEHTa IO3HAHUS U
OCHOBBI /11 (DOPMHMPOBAHMS THUIIOTE3bl IO IPOBEPKE IPABMWIBHOCTH BBICKA3bIBAEMBIX
CYX/ICHUMU,

BJIJIETh HAaBBIKAMU CAMOCTOSITEJIBHOTO IUJIAHWPOBAHMS U MPOBEACHUS YUEHUUYECKUX
IKCIIEPUMEHTOB, COBEPILIEHCTBOBATH yMEHHWs HaONIOAaTh 3a XOJIOM  Ipolecca,
CaMOCTOSATEIBHO MPOTHO3UPOBATH €r0 Pe3ysbTaT, GOopMYyIUPOBaTH 000OIIEHNUS U BBIBOIbBI
OTHOCHUTENIBHO JOCTOBEPHOCTU PE3YJbTATOB HCCIIEIOBaHUS, COCTaBISATh OOOCHOBAHHBIN
OTU€T O MpoJIeTaHHON paboTe;

MPUOOPETaTh OMBIT YYCHHUECKOW HCCIIEOBATEIBCKOM U MPOSKTHOM JEesATEIHHOCTH,
HPOSIBIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY TOUCKY METOJIOB PEIICHUs
NPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3IMYHbIX METOI0B MTO3HAHUS.

3) padora ¢ unpopmanuei:

OPHEHTHPOBATHCS B PA3JIMYHBIX HCTOYHHMKAX HHGOpManuy (HAy4HO-TIOMYJISIpHAsS
JUTepaTypa XMMHYECKOrO COJAEpkKaHMs, CIpaBOYHbe MocoOus, pecypcel WHTepHeTa),
AQHAIM3UPOBATh MHPOPMALIMIO PA3NUYHBIX BUAOB M (OPM NpEACTaBICHUS, KPUTUUYECKU
OLICHMBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEUYUBOCTE;

bopMyIMpoBaTh 3aMpOChl M MPUMEHSATh PA3JIMYHBIE METOJbI TPU MOUCKE U 0TOOpe
uH(popMaluu, HeoOXOIMMOM J1JIs1 BBIMOJIHEHUS YYEOHBIX 3aa4 ONPEeIEHHOTO TUIIA;

npuoodpeTaThb OTBIT MCIIOJIb30BAHMUS UH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUI U Pa3InYHbIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITEIbHO BBIOMpaTh ONTHUMANIbHYIO (OpMY MpeACTaBICHUs HH(OpMaIu
(cxeMbl, rpaduKu, AUarpaMmbl, TaOIUIBI, PUCYHKH U JIPYTHUE);

WCIIOJIb30BATh HAy4YHBIM $A3BIK B KAa4eCTBE CPEACTBA IPHU PadOTE C XUMHUYECKOU
uH(poOpMaLUel: MPUMEHATh MEXIpeAMEeTHbIE (PU3NYecKne M MaTeMaTU4YecKue) 3HAKU U
CUMBOJIBI, OPMYIIbI, a00pEeBUATYPHI, HOMEHKIIATYPY;

UCIIOJIB30BaTh U MPeoOpa30oBbIBATh 3HAKOBO-CUMBOJINYECKHE CPEJICTBA HATIISTHOCTH.



OBiajgeHne yHUBEPCAJbLHBIMH KOMMYHUKATHBHBIMU 1eHCTBUSIMU:

3a/laBaTh BONPOCHI IO CYIIECTBY OOCYKJaeMoil TeMbl B XOJA€ Juaiora
W/WIM TUCKYCCUU, BBICKA3bIBATh HJIEH, (OPMYIUPOBATH CBOU MPETIOKEHUS OTHOCUTEIIBHO
BBITIOJTHEHUS TIPEJIOKEHHON 3a/1a4H;

BBICTYIIaTh C MpE3eHTalMeil pe3ydbTaTOB IO3HABATEIbHOM  JESITENbHOCTH,
MOJIYUEHHBIX CAMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHUKAMM IIPU BBIIIOJIHEHUU
XUMHUYECKOTO DKCIIEPUMEHTa, TPAKTHYECKOW pabOThl 10 HCCIEAOBAHUIO CBOKCTB
U3y4aeMbIX BEIIECTB, pealu3aluy Y4eOHOro mpoekTa U (HOPMYIUPOBATH BBIBOJbI
Mo pe3yjbTaTaM NPOBEAEHHBIX HCCIEIOBAHUN IMYyTEM COTJIACOBAHMS TO3UIUN B XOJ€
00CyXIeHusl 1 0OMEHAa MHEHUSIMU.

OBiajeHne yHUBEPCAJbLHBIMH PeryJIATUBHBIMM 1eHCTBUAMM:

CaMOCTOSITENIBHO ~ IJIAHUPOBAaTb M OCYIIECTBISATh ~ CBOIO  TO3HABATENIbHYIO
NESITENbHOCTD, ONpeAeIisas e€ e U 3aJa4k, KOHTPOJIUPOBATh U MO0 Mepe HEOOXOANMMOCTHU
KOPPEKTHPOBATh MpEJUIaraeMblii adTOPUTM JEHCTBUH TIPU BBHITIOJHEHUU YYEOHBIX U
HCCIIe0BATEILCKUX 3aj7ad, BBHIOMpaTh Hambosjee 3(PQGEeKTUBHBIN CHOCOO0 WX pEIICHHS C
y4€TOM MOJTyYEHHUsI HOBBIX 3HAHUMN O BEIIECTBAX U XUMUYECKUX PEaAKIIUIX;

OCYIIECTBIATh CAMOKOHTPOJIb CBOEH JEATENIFHOCTH Ha OCHOBE CaMOaHAIH3a u
CaMOOLIEHKH.

MNPEAMETHBIE PE3YJIBTATDI

10 KJIACC

[IpenmeTHBIE pe3yabTaThl OCBOCHHS Kypca «OpraHuuecKasi XUMHUsD» OTPaKaroT:

chOpMUPOBAaHHOCTh TPEACTABICHUNA O XUMHUYECKON COCTaBIAIOIIECH €CTEeCTBEHHO-
HAyYHOW KapTHUHBI MUpPA, POJM XMMHUHU B MO3HAHUU SIBICHUI TPUPOMBI, B (HOPMUPOBAHUU
MBIIIJICHUS ¥ KYJbTYPhl JIMYHOCTH, €€ ()YHKIIMOHATBHONW TPaMOTHOCTH, HEOOXOIUMOM st
pEIICHUs TPAKTHYECKUX 3a/ad U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0POBBIO U IPUPOIHOU CPElIe;

BIIAJICHHE CHCTEMOW XUMHUYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJATAIOIIHE
MOHITHS (XUMHYECKHI dSJEMEHT, aToOM, OJJICKTpOHHAs OO0O0JI0YKa aroMa, MOJIEKyIa,
BaJICHTHOCTb, AJICKTPOOTPHUIATEIBHOCTh, XUMHUYECKas CBs3b, CTPYKTypHas (opmyna
(pa3BépHyTas U COKpalléHHas), MOJIb, MOJIIPHAs Macca, MOJISIPHBIN O0BEM, YrIepoaHbIN
CKeJeT, QYHKIMOHAJIbHAS TPYIIA, PaauKajl, U30MEPHs, U30MEpPbl, TOMOJOTHIYCCKUI PSIJI,
TOMOJIOTH, YTJIEBOJAOPOIBI, KHCIOPOA U a30TCOIEPIKAIINE COSTUHEHHSI, MOHOMED, TTOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COCIUHEHHUS); TEOPUU U 3aKOHBI (Teopus
CTpoeHusi opranudeckux BemiectB A. M. bytnepoBa, 3aKk0oH coxpaHEHHs] MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYCCKHUI S3bIK XUMHUW;, MHUPOBO33PECHUYCCKUC 3HAHUS, JICKAIINC B
OCHOBE MMOHUMAaHUS MPUUYUHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBICHUM, (DaKTOJIOTUIECKUE
CBEJICHUSI O CBOMCTBAaxX, COCTaBE, MOJTYYEHUU M 0€30MAaCHOM HCIIOIb30BAHUU BaKHEHIIINX
OpPraHWYECKHUX BEIIECTB B OBITY M MPAKTUYECKOM JCSITCILHOCTH YEIOBCKA;

cOpPMHUPOBAaHHOCTh YMCHHMH  BBISBJIATH  XapaKTCPHBIC MPU3HAKK  TTOHSITHIH,
YCTaHABJIUBATH UX B3aMMOCBSI3b, UCIIOIH30BATh COOTBETCTBYIOIINE TIOHATUS TIPU ONUCAHUU
COCTaBa, CTPOCHUS U MPEBPALIEHUN OPTraHUYECKUX COCITMHEHN;

cOpPMHUPOBAaHHOCTh YMEHHMH  HUCIOJB30BaTh XHUMHYECKYIH) CHMBOJIMKY  JUIS
COCTaBIICHUSI MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpamEéHHoW) (opmyn
OpPraHMYECKNX BEHIECTB M YypPAaBHCHUNW XMMHUYECKHX pEaKIMi, W3TOTaBIMBATH MOJCIU
MOJICKYJ ~ OpPraHMYECKMX  BEIISCTB IS  WUIFOCTPAIMM  HUX  XHUMHYECKOTO0 U
MPOCTPAHCTBEHHOT'O CTPOCHHS,

chOpMUPOBAaHHOCTh ~ YMEHHH  YCTAaHABIWBATh NPHUHAJJICKHOCTh  M3YYECHHBIX
OpPraHMYECKHX BEIISCTB IO HMX COCTAaBYy M CTPOCHHUIO K OMPEACIEHHOMY KiacCy/TpyIie
coequHeHH?  (YIJIeBOJOPOIBI,  KHCIOPOJA W a30TCOACpXkKallue  COCTUHEHHUS,
BBICOKOMOJICKYJIIDHBIE ~ COCJIMHEHHMSI), JaBaTh WM HA3BaHHWS 1O CHUCTEeMAaTHYECKOU



Homenknarype (IUPAC), a Ttakke NpUBOAWUTH TPUBHUAIBHBIE HA3BaHUS OTAEIBHBIX
OpraHMYeCKHX BEHIeCTB (ITHJIEH, MPOMUIICH, alleTUIICH, STUICHIINKOIb, TTUIEPUH, (HEeHOII,
dbopManbaeTu, aneTaNbIerHa, MypaBbUHAs KHUCJIOTA, YKCYCHas KHCIOTa, OJEHHOBAs
KHCIIOTa, CTEapUHOBAs KUCIIOTA, TIII0K03a, PPyKTO3a, Kpaxmall, eUTI0103a, TJIUILNH);

c(OpMUPOBAaHHOCTb YMEHUS OMPEIEISITh BUABl XUMHUUECKOW CBSI3U B OPraHUYECKUX
COEJIMHEHUSX (OAMHAPHBIE U KPaTHBIE);

chOpPMHUPOBAaHHOCTh ~ YMEHHUS  MPUMEHSTh  TIOJOKECHUS  TEOPHH  CTPOCHHUS
oprannueckux BemiectB A. M. ByTiepoBa 17151 00bsICHEHHS] 3aBUCUMOCTH CBOMCTB BEILIECTB
OT UX COCTaBa U CTPOEHUSI; 3aKOH COXPAHEHUSI MACCHI BEILIECTB;

chOpMHUPOBAaHHOCTh YMEHHM XapaKTepU30BaTh COCTaB, CTPOEHUE, (PU3NYECKUE H
XUMHUYECKHE CBOWCTBA TUIWYHBIX TPEICTABUTENCH Pa3IMYHBIX KJIACCOB OPTaHMYECKHX
BelllecTB (MeTaH, 3TaH, dTUJICH, MPONUJICH, alleTuieH, OyraaueH-1,3, metunoyraauen-1,3,
O€H30J1, METaHOJ, TAHOJI, THJICHTJIUKOJb, TIIUIEPHUH, (DEHOI, alleTalbJACeTUI, MypaBbUHAS U
YKCYCHasi KHUCJOTBHI, TJIIOKO3a, Kpaxmall, [eJUII003a, AaMUHOYKCYCHasi KHCIJIOTa),
WUTIOCTPUPOBATh TE€HETHUYECKYIO CBSI3b MEXKIY HUMHU YPaBHEHHUSIMH COOTBETCTBYIOIIMX
XUMHUYECKHUX PEAKIUH C UCTIOIh30BAHUEM CTPYKTYPHBIX (POpMYI;

c(hOpMHUPOBAaHHOCTh YMEHUS XapaKTEPHU30BaTh UCTOYHUKU YTIIEBOJOPOJHOTO CHIPhHS
(HedTh, MPUPOJHBIN Ta3, Yrolib), CIIOCOOBI UX MEPEePabOTKUA U MPAKTUYECKOE MPUMEHEHUE
MPOJYKTOB MepepaboTKu;

chOpMUPOBAaHHOCTh YMEHUHN MPOBOJUTH BBIYUCICHUS M0 XUMUUYECKUM YpPaBHEHUSM
(Macchl, 00bEMa, KOJIMYECTBA UCXOAHOTO BEIIECTBA WM MPOAYKTA PEAKITUHU 110 W3BECTHBIM
macce, 00BEMY, KOJIMYECTBY OJTHOTO u3 UCXOTHBIX BEIIECTB
WM TIPOJIYKTOB PEAKIINH);

c(hOopMUPOBAaHHOCTh yYMEHUN BIAJETh CHUCTEMOW 3HAHUN 00 OCHOBHBIX METOJax
HAyYHOTO TO3HAHUS, WCIOJIb3yeMbIX B XMUMHUH TIPH HW3YYCHUU BEIIECTB M XUMHUYECKUX
sBIIeHUN (HaONIOJICHHe, W3MEPEHHEe, SKCIEPUMEHT, MOJEIMPOBAHUE), HCIOIb30BaTh
CUCTEMHBIC XMUMHUYECKUE 3HAHUS JUIS TMPUHSATUS DPEIICHUH B KOHKPETHBIX >KH3HEHHBIX
CUTYaIIHSX, CBI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM;

chOpMUPOBAaHHOCTh YMEHHM COOJIOJaTh TMpaBWja IMOJIb30BAHUS XUMHUYECKOU
NoCyZ0i 1 1a00paTOpHBIM 000PYIOBAaHUEM, a TAKKE MIPaBHIIa OOpAIEHHUs C BEIIECTBAMH B
COOTBETCTBUHU C MHCTPYKIIUSIMH I10 BHITIOJTHEHUIO JTa00PATOPHBIX XUMUYECKUX OIBITOB;

c(OpMHUPOBAaHHOCTh YMEHUH TUIAHUPOBATH M BBIITOJIHATh XUMUYCCKUN IKCIICPUMCHT
(mpeBpalieHusi OPraHMYeCKUX BEIECTB MPH HArpeBaHUU, TOJIyUYCHUE STUJICHA U U3YYCHUE
€ro CBOWCTB, KQYECTBEHHBIE PEAKIIMM OPTaHUYECKUX BEIIECTB, JEHATypaIusi OCIKOB MPHU
HarpEeBaHWW, I[BETHBIC pEaKIMH OCITKOB) B COOTBETCTBUU C TPABWJIAMH TEXHUKHU
0€30MacHOCTH TMpHU OOpalieHuH ¢ BEHIeCTBAMH U JIA0OPATOPHBIM  00OPYIIOBAaHUEM,
NPEJICTABISATh Pe3yIbTaThl XUMHUUYECKOTO JKCIEpUMEHTa B (GOpMe 3alucu ypaBHEHUU
COOTBETCTBYIOIIUX peakiuii U (OPMYITHPOBATH BBIBOJIBI HA OCHOBE 3THUX PE3YJIbTaTOB;

chOpPMHUPOBAHHOCTh ~ YMCHHH  KPUTHYECKH  aQHAIM3UPOBATH  XUMHUYECKYIO
uH(GOPMAIINIO, TIOYYaeMyI0 M3 Pa3HbIX HUCTOYHUKOB (CpeAcTBa MAaccoBOi MHGOpMAaIUH,
WNHTepHeT u Apyrux);

c(hopMUPOBAaHHOCTh YMEHUN COOJIIOAATh MpaBUjia HPKOJOTUUYECKH IEIeCO00Pa3HOTo
MOBE/ICHUSI B OBITY M TPYAOBOH JCSITEILHOCTH B LIEISX COXPAHEHUS CBOETO 370POBBS U
OKpYXKarolled MPUPOJHOM Cpelbl, OCO3HABATH OIIACHOCTHh BO3JECUCTBUS HA IKHUBBIE
OpraHW3Mbl ONPECICHHBIX OPraHUYECKUX BEIIECTB, MOHMMas cMbIch mokazatens [T/1K,
MOSICHATh HA MpUMEpax CHOCOOBl YMEHBIICHUS W TPEIOTBPAIICHUS HMX BPEIHOTO
BO3JICHCTBUS HA OPTAHU3M YEIIOBEKA;

VIS O0y4aromuxcss ¢ OTrPAaHUYCHHBIMA BO3MOXKHOCTSMH  37I0POBBSI:  YMCHHE
NPUMCHSITh 3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJaX IMO3HAHHS BEIICCTB M XMMHUYCCKHX
SIBIICHUM;



JUISL CIIETIBIX M CJIA0OBUASIIUX OOY4YaIOIIMXCS: YMEHHME HCIOJIb30BaTh pelibeHO-
TOYEUYHYIO cucTeMy o0o3HaueHui JI. bpaiins 1 3anucu XumMuueckux Gopmyot.

COJEPKXAHUE YYEBHOI'O IIPEIMETA, KYPCA

10 KJIACC

OPI'AHUYECKASA XUMUSA

TeopeTnueckue 0CHOBBI OPraHMYeCKOH XUMHM

[Ipenmer opraHuyeckol XuUMHMM: €€ BO3HMKHOBEHHE, pa3BUTHE M 3HAYEHHE
B [IOJIYYEHUH HOBBIX BEIIECTB U MAaTEpUANIOB. Teopus CTPOCHHSI OPTaHUYECKUX COEIMHEHUN
A. M. byrnepoBa, €€ ocHOBHblE NoOJIOKEHUS. CTpyKTypHblE (OPMYJIbl OpPraHMYECKUX
BemiecTB. ['omonorusi, mzomepusi. XumMuueckas CBsI3b B OPraHUYECKHX COEIUHEHMSX —
OJIMHApHBIEC U KPATHBIE CBS3H.

[IpencraBnenue o KilaccM(pUKaMKM OpraHUyYeckux BemecTB. HomeHknarypa
OpPraHMYeCKHX COEIMHEHUH (CHCTeMaTH4yecKas) W TPUBUAIbHbIE HA3BAHMUS Ba)KHEUIINX
IPEJCTaBUTENEH KIIACCOB OPraHUUYECKUX BEILIECTB.

OKCIIEepUMEHTAIbHbIE  METOAbl M3YYEHMsS] BEHIECTB M WX  TPEBPAIlCHUN:
O3HAKOMJIEHHE C OO0pa3lamMu OpraHMYECKHX BEIIEeCTB W MaTepHaJlaMd Ha HMX OCHOBE,
MOJICIUPOBAHNE  MOJIEKYJ ~ OpPraHMYeCKHUX  BEIIECTB, HAOJIOJEHHME M  ONHCAHHE
JIEMOHCTPAILIMOHHBIX OIBITOB MO MPEBPAIEHUI0 OPTaHUYECKUX BEIIECTB IPU HArpeBaHUU
(n1aByieHue, 0OyTrIUBaHUE U TOPEHHE).

YraeBoaopoabl

AJKaHBI: COCTaB M CTPOEHHME, TOMOJIOTUYECKUI psil. MeTaH M 3TaH — MpocCTenIne
NpPEICTAaBUTEIN AJTKAHOB: (PU3NYECKHE M XMMHYECKHE CBOMCTBA (peakuuu 3aMElIeHHs U
rOpeHus ), HaXOKJEHUE B IPUPOJIE, IOJTyUYE€HUE U IPUMEHEHHUE.

AJKEHBI: COCTaB U CTPOCHHE, TOMOJOTHMYECKUH psii. ODTWIEH U NpPONHIEH —
IpOCTEHIINe MPEeACTaBUTENN AJKEHOB: (U3MYECKHE U XMMUYECKHE CBOWCTBa (peakuuu
TUIPUPOBAHUS, TATOT€HUPOBAHUS, THApATALIMH, OKUCIEHUS U MOJIMMEPU3ALINH), TOJIyYEHUE
Y TIPUMEHEHHE.

Anxanuensl: Oyraamen-1,3 wu  wmetwnOyraaueH-1,3: cTpoeHHe, BaKHEHIINE
XUMHUYECKHE CBOMCTBA (peakuus noaumepuszanun). [lomyueHne CMHTETUYECKOTO KayuyKa U
PE3UHBI.

AJNKHHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJOTHMYECKUN psiA. ALETHWIEH —
IOPOCTEHUIINM TpeICTaBUTeNb AJKUHOB: COCTaB, CTPOEHHUE, (DU3MUYECKUE M XUMHUYECKUE
CBOICTBa (peakuu TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUApPATALMU, TOPEHUS), TIOTy4YEeHHE
Y TIPUMEHEHUE.

Apensbl. benson: cocta, cTpoenue, Gu3nUecKue U XUMHUECKHUE CBOMCTBA (peakuuu
raJIOTeHUPOBAHUS U HUTPOBAHUS), MOJIyUEHUE U IPUMEHEHUE. 101y01: cocmas, cmpoetue,
Quzuueckue u Xumuueckue Cce0UCMEA (peakyuu 2an02eHUpOSAHUs U HUMPOBAHUSL),
nonyyenue U  npumerenue. TOKCHYHOCTh  apeHOB. ['eHeTHMueckas CBA3b  MEXKAY
YTIIEBOJOPOAMH, IPUHAISKAIINMHI K PA3INYHBIM KJIaccaM.

[IpupoaHble UCTOYHUKHU YTIAEBOAOPOAOB. [IpuponHbIi Ta3 U MomyTHble HEPTSHBIC
ra3el. Hedtp n e€ mpoucxoxnenue. CrocoOwl nepepaboTKku He(pTH: meperoHka, KpeKHHT
(TepMuuecKul, KartaauThyeckuil), mnuponus. IlpoaykTel mnepepaboTku HedTH, HUX
NPUMEHEHHE B MPOMBIIUIEHHOCTH W B ObITy. KaMeHHBI yroiab U TOpPOAYKTHl €ro
nepepaboTKH.

OKCIIEpUMEHTAIbHbIE  METOJAbl M3YYEHMsS] BEUIECTB M MX  IPEBPAILECHUN:
O3HAaKOMJIEHHE C O0OpasllaMH IUIacTMAacC, KaydyyKoB U pe3uHbl, kouiekiuuu «HedTe» u
«YTonb»,  MOJECIUPOBAaHUE  MOJEKYJN  YIJIEBOJAOPOJOB U  TaJlOT€HONPOU3BOJHBIX,
NPOBEACHNE NPAKTUYECKON PaOOTHI: MOTYYSHHUE ITUIICHA U U3YUYEHHUE €0 CBOICTB.




Pacuérnbie 3agayu.

Brruncnenus mo ypaBHEHHMIO XMMHYECKOW peakiuu (Macchl, 00béMa, KOJUYECTBA
MCXOJIHOTO BEUIECTBA WJIM MPOJYKTa PEaKIMU MO U3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOT'O U3 UCXOJIHBIX BEUIECTB UM MPOIYKTOB PEAKIIUN).

Kucaopoacoaep:xaiiue opranndecKue coeJuHeHUs!

[IpenenpHBIE OTHOATOMHBIE CIUPTHI. METAaHOJ M 3TAHOJ: CTpOEHHUE, (PU3HUECKUE U
XUMUYECKHE CBOMCTBa (peakuMU C AaKTUBHBIMM METaUIaMH, TaJOr€HOBOJOPOIAMH,
ropeHue), NMpuMeHeHHe. BoaopoaHbie CBSI3M MEXAy MOJIeKylaMH CcHupToB. JleiicTBue
METaHOJIa U 3TaHOJIa HA OPTaHU3M YEJIOBEKA.

MHoOroaroMHbie CHOUPTHI. DTWICHTIUKOIb W TJIMIEPUH: CTpOEHUE, (U3UYECKHUE U
XUMUYECKHE CBOMCTBa (B3aUMOJCICTBHE CO IIETOYHBIMM METallaMH, KadeCTBEHHas
peakiusi Ha MHOTOAaTOMHBIE crHpThl). JlelicTBe Ha opraHu3M deloBeka. [IpuMeHeHuHe
[JIMIEPUHA U STUJICHTJIMKOJIS.

®deHoJI: CTpOeHUE MOJIEKYIbI, (PU3UYECKUEe U XUMUUYECKUE CBOMCTBA. TOKCHMYHOCTH
denona. [Ilpumenenue denona.

Anpaeruapl U kemouwvl. DopMaNbAETH, alleTalbJIeTHI: CTPOCHHE, (QU3UYECKUE H
XUMUYECKHE CBOMCTBA (PEaKIMU OKUCICHUS WU BOCCTAHOBJICHUS, KAUECTBEHHBIC PEAKIINH),
MOJIyYEHUE U TPUMEHEHHE.

OIHOOCHOBHBIC TIpE/C/IbHBIC KapOOHOBBIE KHCIOTh. MypaBbHHAas M yKCyCHas
KHCIIOTBI: CTpOCHHUE, (pU3nUeckrue U XMMUYECKHE CBOMCTBa (CBOMCTBa, oOIIMe I Kiacca
KHUCIIOT, peakius dTepudukannn), noiydeHue u npumenenue. CreapuHoBasi U OJEUHOBAS
KHCIIOTHI KaK IPEJACTABUTENN BBICIIMX KapOOHOBBIX KHUCIOT. MblTa KaK COJIM BBICIIHX
KapOOHOBBIX KHCJIOT, UX MOIOIIIECE JICHCTBHE.

CnoxHbie >QuUpbl Kak NPOU3BOAHBIE KAPOOHOBBIX KHUCIOT. [MAPONH3 CIOXHBIX
a¢upoB. Kupsl. ['naponus xupos. [Ipumenenue xupos. buonornyeckas posb :KUPOB.

VYrieBoapl: cocTaB, KiacCH(HKAIMAS YIJIEBOAOB (MOHO-, TH- W IOJUCAXapHJIbI).
['mrok03a — MpOCTEeUIINI MOHOCAaXapH/l: OCOOCHHOCTH CTPOCHUS MOJICKYJIBI, (U3UYECKUE U
XUMUYECKHE CBOMCTBa (B3aumojeicTBue ¢ runpokcuaom meau(ll), okucienne aMmmMuaqHbiM
pactBopoM okcuaa cepedpa(l), BoccTaHOBIEHHE, OpOYKEHHE TIIFOKO3bI), HAXOXXJICHHUE B
npupoje, TNpUMEHeHue, Ouonorudeckass poib. DorocuHTe3. DpyKTO3a KaK H30MEP
TJTFOKO3BI.

KpaxmMan wu mnemmono3a kak mpupojHbie monuMmepbl. CTpoeHue Kpaxmana |
1esUt0I03bl. PU3NUecKne U XMMHUYECKHUE CBOMCTBA Kpaxmana (TUAPOJIU3, KaueCTBEHHas
peakiys C HOJIOM).

OKCIepUMEHTAIIbHbIE METO/Ibl U3YUCHHUS BEIIECTB U MX MPEBPAICHUN: MPOBEICHHE,
HAOJIIOJICHNE W OMHCAaHUE JEMOHCTPAIMOHHBIX OMBITOB: TOPEHHUE CIUPTOB, KAYECTBCHHBIC
peaklMK OJTHOATOMHBIX CIHUPTOB (OKHUCIIEHHE 3TaHoda okcuaoM Meau(Il)), MHOroaToMHbIX
CrUpTOB (B3auMojeiicTBUe rauliepuHa ¢ rugapokcuaom meau(ll)), anpaerunos (okucieHue
aMMua4yHbIM pacTBopoM okcuaa cepedpa(l) m ruapoxcuaom menu(ll), B3ammoneicTBue
Kpaxmalia ¢ MOJIOM), TPOBEJEHUE MPAKTHUUECKONW padOThI: CBOMCTBA pacTBOpa YKCYCHOU
KHCIIOTBI.

Pacuérnbie 3agaumn.

Brluncnenus no ypaBHEHHMIO XMMHYECKON peakiuu (Macchl, 00b€Ma, KOJIUYECTBA
MCXOJIHOTO BEUIECTBA WJIM MPOJYKTa PEaKIMU MO U3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOT'O M3 UCXOJIHBIX BEIIECTB WU MIPOTYKTOB PEAKIUN).

A3oTcoaepkalire OpraHudecKue COeTUMHEHUS.

AMUHOKUCIIOTBI Kak amQOTepHbIe OpraHUYEeCKue coeAuHeHus. Duznueckue u
XUMUYECKHE CBOMCTBA aMHUHOKHCIOT (Ha TpUMeEpe TIUIMHA). bruonornyeckoe 3HaUYCHHE
aMUHOKHCIOT. [lenTumb.




benku kak mpHpoOHBIE BHICOKOMOJICKYIISIPHBIE coeuHeHus. [lepBuyHas, BropuyHas
U TPETUYHAsi CTPYKTypa OeKOB. XMMHUYECKHE CBOWCTBA OEJIKOB: TMAPOJIN3, JICHATYpALIUS,
KauyeCTBEHHBIC PEAKIIUH HA OCIIKH.

DKCIIEpUMEHTAIBHBIE METOALI M3VUEHUS BEIIECTB U UX MPEBPAILEHNI: HAOII0neHne
U OIMCAHUE JIEMOHCTPAIMOHHBIX OMBITOB: JICHATYpaIHsl OCIIKOB MIPH HAIPEBAHWUHU, [IBETHBIC
peakIuu OEJIKOB.

BoicokoMoJieKyJIsIpHBIE COeTHHEHMSI

OCHOBHBIC TIOHSTHS XHMHH BBICOKOMOJICKYJIIPHBIX COCIUHEHHUH: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTCICHBb IMOJUMEPH3alliu, CPEIHSS MOJCKYJISIpHas Macca.
OCHOBHBIC METOJABl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIUHEHUN — TIOJUMEpH3aIus U
[IOJINKOHICHCALIHSL.

DKCHEpUMEHTAIbLHBIE  METOMABI  M3YYEHHsS]  BEIIECTB M HMX  OPEBPAICHMUIA:
O3HAKOMJICHHE ¢ oOOpasllaMH MPHUPOIHBIX M HMCKYCCTBEHHBIX BOJIOKOH, ILTaCTMAcCC,
Kay4IyKOB.

MeXIpeIMETHBIE CBSI3H.

Peanu3zanus MeXnpeIMeTHBIX CBS3€H NpH HM3YyYECHUH OpPraHMYecKod XumuH B 10
KJIaCCE OCYIIECTBIIICTCS Yepe3 UCTIOIB30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX TTOHITHH,
TaK W TIOHATHH, SBJSIONIUXCS CHUCTEMHBIMH JUIS OTACIBHBIX MPEJAMETOB €CTECTBEHHO-
HAYYHOTO ITHKJIA.

OO0mmue ecTeCTBEHHO-HAYYHBIC TTOHATHS: SIBJICHHE, HAYYHBIM (pakT, TUIOTE3a, 3aKOH,
TEOpHWs, aHAIM3, CHHTE3, KIacCH(PUKAIUA, NEPHOJUIHOCTh, HAOIIOJICHUE, H3MEPCHHE,
HKCIIEPUMEHT, MOJICIINPOBAHUE.

dusnka: marepusi, SHEPrus, mMacca, aToM, 3JCKTPOH, MOJIEKyja, dHEePreTHYCCKUU
YpOBEHb, BEIIECTBO, TeJIO, OOBEM, arperaTrHoe COCTOSHHUE BEIIECTBA, (PU3HUYECKUC
BEJIMYHMHBI ¥ ¢IMHUIIBI MX U3MEPEHUSI.

buonorus: kietka, opranusm, ouocdepa, 0OMEH BEIIeCTB B opraHu3Me, (HOTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIC BelecTBa (OCIIKH, YIIIEBOIBI, JKUPBI, (DEPMEHTHI).

['eorpacdmsi: MuHEpanmbl, TOpPHBIC TOPOJBI, TIOJE3HBIC WCKOMAEMble, TOTUINBO,
PECYPCHI.

TexHONMOTHs: MHINEBBIE MPOMYKTBHI, OCHOBBI PAIIMOHAIBHOTO ITMTAHMS, MOIOIINE
CpEJICTBA, JICKAPCTBCHHBIE M KOCMETUYECKUE TIPerapaThl, MaTCPUAIbl U3 UCKYCCTBEHHBIX U
CHUHTETUYECKHAX BOJIOKOH.




TEMATHUYECKOE IINTAHUPOBAHUE

|Pa3zle.11 4. A3oTcoaepikamye OpraHu4ecKne coeMHeHus

|4.1 ”AMI/IHBI. Amunokuciaortsl. benku H 3 H

|I/IT0ro 0 pasaeny H 3 H

|Pa311e.11 5. BbICOKOMOJIEKY ISIPHbIE COCIHMHECHUS

|5.1 ”HJ‘IaCTMaCCH. Kayuyku. Bonokna H 2 H

10 KJIACC
Ne HaumeHnoBanue pa3ziesioB U TeM IpOrpaMMbl ‘ KonmuectBo wacos DOnexTpoHHBIE (ITUPPOBEIC)
n/m Bcero| KonrposbHbie [IpakTryecKue 0bpasoBaTeNnbHbIE PECypChl
paboThI paboThl
|P3311e.11 1. TeopeTuveckue OCHOBBI OPraHUYECKO XUMUH ‘
1.1 |IIpeamer opranndeckoil XumMuu. Teopusi CTpOEHHUS 3
opranuyeckux coenunenuii A. M. bytneposa

|I/IT0ro 0 pasaeny H 3 H ‘

|Pa311e.11 2. Yri1eBoaopoabl ‘

|2.l HHpe)leJn,HHe YTIEBOAOPO/Ib — AJTKAHbI H 2 H H H ‘

|2.2 ”HenpeneanHe YTII€BOJOPObI: aTKEHBI, AJIKAAUCHBI, aJTIKUHBI H 6 H H 1 H ‘

|2.3 HApOMaTquCKHe YIJI€BOJOPO/IbI H 2 H H H ‘

|2.4 ”HpI/IpOI[HBIe MCTOYHUKH YTJIEBOJOPOJIOB U UX MepepaboTka H 3 H 1 H H ‘

|I/ITOro 0 pa3jeny H 13 H ‘

|Paazle.11 3. Kuciopoacoaepxamnue oprann4ecKkue coeIUHECHU ‘

|3.1 ”CHI/IpTI)I. denon H 3 H H H ‘

|3.2 ”AJ‘ILZ[GFI/IJILI. Kap6onoBsie kucnotbl. CiioKHbIE 3PUPBI H 7 H H 1 H ‘

|3.3 HaneBOI[H H 3 H 1 H H ‘

|I/ITOro 0 pa3jeny H 13 H ‘
|
|
;
|
|

|I/IToro 110 pa3zeny H 2 H




Ne HanmenoBanue pa3zneinoB U TeEM IPOrpamMMmbl ‘ KonunyecTBo yacos ‘ OnexTpoHHbIe (1IU(POBEIC)
n/m Beero|| KourtposbHbie [TpakTuuecKue 0obpazoBaTenbHbIE PECypCEI
paboThI paboThl
IOBIIEE KOJIMYECTBO YACOB T10 [IPOTPAMME | 34 | 2 [ 2 [




ITOYPOYHOE IINTAHUPOBAHME

10 KUIACC

Ne
n/a

Tema ypoka

KonmuectBo yacoB

|

Bcero

KonTposnbhbie
paboThI

[IpakTrueckue
paboThI

DNEeKTPOHHBIE
udpoBbie
o0Opa3oBaTeNbHbIC

pecypcbl

[Ipeamer oprauu4ecKkor XUMuH, e€
BO3HUKHOBEHHE, Pa3BUTHUE U
3HA4YCHUE

Teopust cTpoeHUs OPraHUuYECKUX
coegunennit A. M. bytiepona, eé
OCHOBHBIE TTOJIOKEHUS

[IpencraBnenue o kaaccuukanuu
OpPraHMYECKUX BEIIECTB.
Homenknarypa (cucremMarnyeckas)
Y TPUBUAJIbHBIC Ha3BAHUS
OpraHn4€CKuX BCIICCTB

AJIKaHBI: COCTaB U CTPOCHHE,
TOMOJIOTUYECKUH PST

MertaH U 3TaH — NpPOCTEUILINE
MPEACTAaBUTENH AJIKAHOB

AJIKEHBI: COCTaB U CTPOCHHUE,
CBOMCTBA

OTUJIEH U IPONUIIEH —
[IPOCTEUIINE NTPEACTaBUTEIN
AJIKCHOB

[IpakTuueckas padbora Ne 1.
«ITomyueHue sTUIECHA U U3YUYCHHE
€ro CBOMCTB)»

Ankanuensl. byranuen-1,3 u
MetunoyraaueH-1,3. Tlonyyenue
CUHTETHYECKOTO KayuyyKa ¥ PEe3UHbI

10

AJIKUHBI: COCTaB U OCOOEHHOCTHU
CTPOEHMSI, TOMOJIOTHYECKHN PSAL.
AleTHIIEH — IPOCTENIINN
[pe/ICTaBUTENb aJIKUHOB

11

BrrunciieHus 1o ypaBHEHHIO
XAMHYECKON peaKiuu

12

ApeHbl: OEH30J1 ¥ TOIYOJ.
TokcuyHOCTH apeHOB

13

['eneTnueckas cBs3b
YTJIEBOIOPOOB, TPUHAJUISKAIIMNX K
Pa3TUYHBIM KJaccaM

14

[IpupoiHBIE NICTOYHUKHT
YIJI€BOIOPOAOB: IPUPOAHBIN ra3 u
MOMyTHbIE HEPTAHBIE ra3bl, HEPTH U
MPOAYKTHI €€ mepepadoTKu

15

[IpupoaHbIE HCTOYHUKHU
YIJIEBOAOPOJOB: MPUPOIHBIN Ta3 U




n/n

Tema ypoka

KoanuectBo yacos

Bcero

KonTponbusle || [IpakTnyeckue
paboThl paboThl

ONEeKTPOHHBIE
(ppoBbIE
oOpa3oBarenbHbIE

pecypcsl

MONyTHBIC He(TSIHBIC Ta3bl, HEPTH U
MPOAYKTHI €€ mepepadoTKu

16

KonTponpHas paboTa mo pazueny
«YTI1€BOIOPOIBI»

17

[IpenenbHBIC OTHOATOMHBIE
CHUPTHI: METAHOJ U 3TAHOJI.
Bomopoanas cBs3b

18

MHOroaTroMHbIE CIIUPTHI:
STWJICHIINKOJIb U MIINLEPUH

19

®eHon: cTpOCHUE MOJIEKYIIBL,
¢busnvecKkue 1 XUMHUECKUE
CBOMCTBa, TPUMEHEHUE

20

Anpaeruapl: GopMabaeTuI 1
areTanpaerng. Aueron

21

OnHOOCHOBHBIE NIPEEIBHBIC
KapOOHOBBIE KUCIIOTHI: MypaBbUHAs
U yKCYyCHas

22

[IpakTuueckast paborta Ne 2.
«CBoMicTBa pacTBOpa YKCYCHOM
KHCIIOTBI)

23

CTeapI/IHOBaH H OJICMHOBAsA
KHCJIOTBI, KaK MPEACTAaBUTCIIN
BBICIIHNX Kap6OHOBI>IX KHCIIOT

24

MbU1a KaK COJIM BBICIIIUX
KapOOHOBBIX KUCJIOT, X MOIOIIIEEe
JIEUCTBUE

25

CrnosxHble 3(upbl KaK MPOU3BOIHbBIE
KapOOHOBBIX KUCIIOT. ['uaponu3
CJIOKHBIX 3(hHUpOB

26

JKupsr: runponns, NpuMeHEHHE,
Ouosiornyeckas poJib KHUPOB

27

YTIEBOABI: COCTaB,
Kkinaccudukanus. Baxuenmme
MpEeACTaBUTENN: TII0KO03a,
¢bpykTo3a, caxaposa

28

Kpaxmai u nemironosa Kkak
[IPUPOIHBIE TOJTUMEPBI

29

KontponbHas paboTa mo pa3aery
«Kucnopoaconepxaine
OpPTaHUYECKUE COCTUHEHHUSI»

AMWHEBI: METHJIAMUH W aHWUJINH

31

AMMHOKHUCIIOTHI Kak aM(pOTEepHbIE
OpraHUYECKUE COCANHEHUS, UX
OHOJIOrMYEeCKOe 3HAUCHHE.
IlenrTuabl




Ne Tema ypoka KonuuecTBo uacoB ‘ DNEeKTPOHHBIE
n/m Bceero|| KourposnsHsie || [Tpaktudeckue nupposbie
paBOTHI paBOTHI oOpa3oBarenbHbIE
pecypcbl
32 ||benku Kak IpUPOTHBIC 1
BBICOKOMOJICKYJISIPHBIE COSTMHCHHUS
33 ||OCHOBHBIC TOHATHS XUMHUHU 1
BBICOKOMOJIEKYJISIPHBIX COeIMHEHUMN
34 ||OcHOBHBIE METOILI CHHTE3A 1
BBICOKOMOJICKYJISIPHBIX
coenuHeHni. I1macTMaccsl,
Kay4yKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOBIIO | 34 2 2
[TPOT'PAMME
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