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ITosicuuTeapbHAs 3aMHCKA
JlaHHast mporpaMma cocTaBjieHa Ha OCHOBE

- ®enepanpHOro 3akona «O06 oopaszoBanuu B Poccuiickoit @eneparum» ot 29.12.2012 Ne 273-D3.

- ®enepanpHoro 3akoHa ot 31.07.2020 Ne 304-®3 «O BHeceHuU U3MeHeHUI B DeepanbHblil 3aKOH
«O0 obpa3zoBanuu B Poccuiickoit denepanum» no BOMpocaM BOCIUTAHUS 00YUIArOIIUXCS.
- ®enepanbHoro 3akoHa oT 24 ceHTaAOpst 2022 r. Ne 371-D3 «O BHecenuu usmenenui B OenepaibHbIi
3akoH «0O0 oOpazoBanuu B Poccuiickoit ®epepanuu» u crateio 1 denepanpHoro 3akoHa «00
o0s3aTenpHbIX TpeboBaHUsIX B Poccuiickoit @enepanumy».

-denepanbHOr0 TOCYIAPCTBEHHOTO 00pa30BaTEIbHOrO CTaHIAPTa CpeaHero (MOJHOro) OOMIero
obpazoBanus (yrB. [Ipukazom MO u H PO o117.05.2012 Ne413)
-ITpukaza MO u H P® «O BHecennun nzmenennii B @enepanbHblil roCy1apCTBEHHbBIN
00pa3oBaTeNbHBIA CTAaHAAPT CpeaHero oOIero oopasoBanus, yreepxkaéunslii [Ipukazom MO u H PO
ot 17.105.2012 Ne 413» ot 31.12.2015 Ne 1578.
-Ilpukaza MO u H P® «O BHecenun wusmeHeHuidi B DenepanbHblii TrocyJapCTBEHHBII
o0pa3oBaTeNbHbIi CTaHIApT cpelHero obiiero oopazoBanus, yreepxacHublil [Ipukazom MO u H PO
oT 17.05.2012 Ne 413» o1 29.06.2017 Ne 613
-Ilpukaza Munnpocsemenuss Poccun « O BHeCeHMM HW3MEHEHUH B HEKOTOpbIe (enepalbHble
oOpa3oBaTenbHbIe CTAaHAAPTHI OOMIEr0 0Opa3oBaHUs 1O BOMPOCAM BOCIHMTAHUS OOYYAIOUIMXCS» OT
11.12.2020 Ne 712
- Ilpuka3za MunucrepctBa npocseuienust Poccuiickoit @enepanuu ot 12 asrycra 2022 r. Ne 732 «O
BHECEHUH HU3MEHEHUU B (eAepanbHbli TOCYAapCTBEHHBI 00pa30BaTEIbHBIA CTaHIAPT CPEAHETO
o01rero oopa3oBaHus», YTBEPKACHHBINA MTPUKa3oM MuHHCTEpCcTBa 00pa3oBaHusa U Hayku Poccuiickoii
Oenepanuu ot 17 mast 2012 r. Ne 413y (3apeructpupoBan Muntoctom Poccun 12 centsiops 2022 r.,
peructpanronHsiii Ne 70034)
- Ilpukaza MunucrepctBa mnpocBemnieHus Poccuiickoit ®eneparuu ot 18.05.2023r. Ne 371 « OO0
YTBEp)KICHHH (enepanbHOil 00pa30BaTENIbHOM MPOTrpaMMBI  CPEIHEro o0mero o0pa3oBaHUs
(3apeructpupoBan Muntoctom Poccun 12 uronsg 2023 r., peructpaunoHubsiit Ne 74228)
-Ilpukaza MunucrepcrBa mnpocsemenus Poccuiickoit ®enepaunn ot 02.08.2022 roma «O0
yrBepxkaeHun  (QenepanpbHoro mepeudss JOP, nomylmeHHBIX K HCHOJIB30BAHUIO MPH peanu3aliiu
UMEIOINX TOCYJapCTBEHHYIO aKkpenuTanuio oOpaszoBarenbHbix mporpamm HOO, OO0, COO»
(3apeructpupoBan MuntoctoM Poccun 29.08. 2022, peructpaniioHHbIH HOMEp 69822)

-IIporpamma peanusyercs ¢ ucnosabzoBanuem J0.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O IIPEIMETA «XUMMUS»

1. JUHHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBHM C CUCTEMHO-/IEATEIBbHBIM TOJAX0A0M B CTPYKTYPE JINUHOCTHBIX PE3YJIbTATOB OCBOCHUS
npenMera «XUMHUS» HAa ypPOBHE CpPEAHEro 00mero oOpa3oBaHWs BBIACICHBI  CICIYIOIIHEC
COCTAaBJISIFOLIHE:!

— OCO3HaHUE OOYYAIOUIMMHUCS POCCUUCKOW TPaKTAHCKONM HIECHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSTEILHOCTH U CAMOOIPEIEIICHHUIO;

— HaJIM4YMe MOTUBALUU K 00yUCHUIO;

— LeJICHANIPaBJICHHOE PAa3BUTHE BHYTPEHHUX YOCXKICHHH  JUYHOCTU Ha OCHOBE KITFOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPaAULIUK 6a30BON HAYKU XUMUU;

— TOTOBHOCTb M CIIOCOOHOCTh  OOYYarOIIMXCS PYKOBOACTBOBATbCSA B CBOCH JIEATEIBHOCTH
[EHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMH, MIPUCYIIMMHU LETOCTHOM CUCTEME XUMUYECKOTO 00pa30BaHus;
— HaJIMYHUEC IIPAaBOCO3HAHUA DKOJIOTUYECKOH KYJbTYPbI U CHOCO6HOCTI/I CTaBUThb LCJIU U CTPOUTH
YKU3HEHHbIE I1JIaHBbI

JInyHOCTHEBIE PE3YIbTAaTBl OCBOCHUA NPCAMETA «XUMHD) JOCTUI'al0OTCA B C€IUHCTBEC yT-I€6HOI71 u
BOCIIUTATEIbHON  AesTenbHOcTH  OpraHu3auu B~ COOTBETCTBUM € T'yMaHUCTUYECKHUMH,



COLIMOKYJIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMHU U HJ€allaMU POCCUHUCKOTO IPaXKIAHCKOTO
O6IlI€CTBa, HpI/IHFITI)IMI/I B O6III€CTB€ HOpMaMI/I nu HpaBI/IJIaMI/I IIOBCACHUA, CHOCO6CTBYIOHII/IMI/I
mpoleccamM caMONO3HAHMsI, CAMOPA3BUTHS U HPABCTBEHHOT'O CTAHOBIICHUS JINYHOCTH O0yUYaOIIUXCSI
JIMuHOCTHBIE pE3yJabTaThl OCBOCHHS IpeIMeTa «XUMUS» OTPaKAT CHOPMUPOBAHHOCTH OIBITA
MO3HABATEIbHON M MPAKTUYECKOW JEATEeIbHOCTH OOYy4YaloluXcs [0 pealu3ali MPUHATHIX B
00I1eCTBE IICHHOCTEH, B TOM YHCJIC B YaCTH:

1. I'paxxaaHcKoro BoCMTaAHMS:

— OCO3HaHHUS O0YYaroIIMMMCSI CBOMX KOHCTUTYLMOHHBIX IpaB M OOS3aHHOCTEH, yBaK€HUS K
3aKOHY U MPABOMOPSAKY;

—_— HpeZ[CTaBJIeHI/IFI 0 COLHMAJIBbHBIX HOpMaX 158 HpaBI/IJIaX MCKIIMYHOCTHBIX OTHOIHGHI/Iﬁ B
KOJUIEKTHBE;

— TOTOBHOCTH K COBMECTHOW TBOPYECKOW [EATEIbHOCTH IMPHU CO3TAHUHM Y4YEOHBIX IMPOEKTOB,
pPeICHUN y‘-I€6HBIX M MMO3HABATCJIbHBIX 3a4a4, BBIIIOJHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

— CHOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHHS, JJOTUKY U apryMEHTHI APYTUX MPHU
AHAJIN3€C PA3JIMYHBIX BUAOB y‘l€6HOI>'I JACATCIIbHOCTH,

2. IIaTpuoTHYeCKOro BOCIUTAHUS:

— HEHHOCTHOI'O OTHOICHUA K HCTOPUICCKOMY U HAYYHOMY HACJICIUIO OTE€UYECTBEHHOU XUMUU,

— YB)KEHHUS K MPOLIECCY TBOPYECTBA B 00JACTH TEOPUM M MPAKTHUYECKOTO MPUMEHEHUS XUMUH,
OCO3HAaHHA TOIr0, 4TO AOCTHMIKCHUSA HAYKH €CTb PE3YyJIbTaT JJIMTCIbHBIX H&6JIIOZ[€HI/II>1, KPOIIOTJIMUBBIX
JKCIIEPUMEHTAIIBHBIX TTOUCKOB, TOCTOSTHHOTO TPY/Aa YYE€HBIX U TPAKTHUKOB;

— HHTCPECCAa U ITO3HABATCIBbHBIX MOTHBOB B IMOJIYYCHHUH W IMMOCICAYIOIICM aHAJIN3C I/IH(i)OpMaIII/II/I (6]
MEPEOBBIX TOCTHKEHUSX COBPEMEHHON OT€YECTBEHHON XUMUU;

3. JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

— HPABCTBEHHOT'O CO3HAHMSI, ITHUECKOTO IMOBEICHMUS;

— CHOCO6HOCTI/I OLCHUBATH CUTyallUH, CBA3AHHLIC C XUMHUYCCKUMU SBJICHUAMH, U IIPUHUMATH
OCO3HAHHBIE PEIICHUs, OPUECHTUPYSICH HA MOPATbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

— T'OTOBHOCTH OILICHHUBAThb CBOE MOBCACHHUEC W TIIOCTYIIKHM CBOUX TOBapHHIefI C HO3I/ILIHI>1
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHUE TMOCIEICTBUN ITHX MOCTYIKOB;

4. ®opMHUPOBAHUSA KYJIbTYPHbI 310POBbSI:

— MOHMMAaHMs LIEHHOCTEH 3I0pOBOr0 H 0Oe3omacHOro ooOpaza  KHU3HU; HEOOXOIUMOCTH
OTBE€TCTBCHHOI'O OTHOLIICHUA K CO6CTB€HHOMy (1)I/I3I/I‘I€CKOMY " IICUXUYCCKOMY 310POBbIO;

— coOroIeHUsI TIPaBUIT 6€30MaCHOTO OOpaIleHHsI C BEIIECTBAMH B OBITY, IOBCEAHEBHON JKU3HU U
B TPYAOBOM JEATEIbHOCTH;

— MMOHUMAaHHUS [IEHHOCTHU MPaBUJI MHAUBUAYAIBHOTO M KOJUIEKTUBHOTO 0€30MacHOr0 MOBE/ICHUS B
CUTYalHsIX, YTPOXKAKOIINX 3J0POBbIO U )KU3HU JIKOJICH; OCO3HAHUS MOCIEACTBUN U HENPUITUS BPEIHBIX
NpUBBIYEK (YHOTPEOICHUS alIKOT0JIsl, HAPKOTHUKOB, KYpEHHS);

5. TpynoBoro BOCHUTAHUSA:

— KOMMYHHKATUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEJIOBATEIbCKON  JeATeIbHOCTH,
00111eCTBEHHO TOJIE3HOM, TBOPUYECKOM U APYTUX BUJAX JICATEIBHOCTH;

— YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PpELICHUM NPAKTHUYECKUX 3a]ad  COLUATbHON
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbl);

— MHTEpeca K MPaKTHUYECKOMY M3y4YEHHIO Mpodeccuil pa3muyHOro pojia, B TOM YHUCIIE HA OCHOBE
MIPUMEHEHUS MIPEAMETHBIX 3HAHHUM M0 XUMUU;

— YB)KEHUSA K TPYAY, JIOASIM TPyJa U pe3ysibTaTaM TPYAOBOl 1eATeIbHOCTH;

— TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHJIWBHIYabHOW TpaeKTOpHH oOpa3oBaHUs, Oymymiei
npodeccuu U peanu3alui COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C Y4E€TOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMHH, HHTEPECOB U IOTPEOHOCTEH 00I1IeCTBa;

6. IKO0JI0ru4ecKoro BOCIUTAHMS:

— 9KOJIOTUYECKU 11eJIeCO00PA3HOr0 OTHOIICHHUS K MPUPOJE, KaK HCTOYHHUKY CYIECTBOBAHHS
JKM3HHU Ha 3eMIIe;



— NOHUMaHMs TIJI00ANBHOTO XapakTepa 3KOJOIMYECKMX HpoOJeM, BIMSHUS 3KOHOMMYECKHX
MPOLECCOB HA COCTOSIHUE MTPUPOJTHON U COLIMATIBHOM CPEBI;

— OCO3HaHMA HEOOXOJMMOCTH MCIIOJIb30BaHUs JOCTM)KEHUH XUMHM JUIl DPELIeHHs BOIPOCOB
PalMOHAIBHOTO IPUPOAOIIOIB30BAHNS;

— aKTUBHOTO HEIPUTHS ACUCTBUM, IPUHOCSIINX BPE OKPYKAIOLIEH IPUPOIHON cpele, yMEHUs
IPOTHO3UPOBATh HEOJIATONPHUATHBIE HKOJIOTUYECKUE IOCIEACTBUS MPEIIPUHUMAEMBIX NEHCTBUH W
IIpel0TBpallaTh UX;

— HaJgu4usl Pa3BUTOrO SKOJIOTMYECKOTO MBIIIICHUS, JKOJIOTUYECKOM KYJBTYpBI, OIIBITA
JEATEIIBHOCTH DKOJIOTMYECKOM HAIIPABJIEHHOCTH, YMEHUS PYKOBOJACTBOBATHCSI MU B [T03HABATEIIBHOM,
KOMMYHUKaTUBHOW M COLMAJIbHON MpaKTUKE, CHOCOOHOCTM W YMEHHS AaKTUBHO IPOTUBOCTOSITH
UICOJIOTHH XeMO(pOOHH;

7. IleHHOCTH HAYYHOI'0 TO3HAHMSA:

— c(OPMHUPOBAHHOCTH MMPOBO33PEHHsI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAYKH U OOIECTBEHHOW MPAKTUKH;

— NOHUMAaHMs CHEeUU(PHUKM XUMHUM Kak HayKd, OCO3HaHusi e€ poiu B (OPMUPOBAHUU
PalMOHAJILHOTO HAayYHOTO MBIIUIEHHUS, CO3/IaHUU LIEJIOCTHOIO MPEACTABIECHUS 00 OKpYXKaIoLEM
MHUpPE KaK O €AMHCTBE IPUPOABI U YEJIOBEKA, B IO3HAHUU IPUPOIHBIX 3aKOHOMEPHOCTEN U PEIICHUU
po0JIeM COXpAaHEHHUs IPUPOJIHOTIO PABHOBECUS;

— yOeKIEHHOCTH B 0CO00M 3HAYMMOCTM XMMHHU JUIsI COBPEMEHHOM LMBWIM3AalMU: B €€
TYMaHHUCTUYECKOW HAIIPaBJIEHHOCTH U BaKHOM POJIM B CO3/1aHUU HOBOW 0a3bl MaTepHalIbHOM KYJIbTYpHI,
peLIeHUH IN100aNbHbBIX TPOOJIEM YCTOWYMBOIO Pa3BUTHS YEIOBEUECTBA — ChIPEBOM, YHEPreTUUECKOIA,
NUILIEBOW U HKOJIOTUYECKON 0€301MacHOCTH, B pa3BUTUU METUIIMHBI, 00€CIIEUeHUH YCIOBHI YCTIEITHOTO
TPYyZla ¥ SKOJIOTHYECKH KOMGPOPTHOH KU3HU KaXKJ0r0 YjieHa 00I1eCcTBa;

— €CTECTBEHHO - HAy4YyHOM TPaMOTHOCTH: TIOHMMaHUSl CYIIHOCTH METOJOB IO3HaHUS,
WCIIOJIb3YEMBIX B ECTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIIOIB30BaTh MOJIy4aeMble 3HAHHUS s
aHayM3a U OOBSICHEHUS SBIICHUN OKPYKAIOIIEr0 MHpa U MPOUCXOIAIIMX B HEM M3MEHEHUU; YMEHHS
JeNiaTh 0OOCHOBAHHBIC 3aKIFOYCHHS HA OCHOBE HAYYHBIX (DAKTOB M MMECIOIIMXCS JAHHBIX C IEIBIO
MOJTyYEHUs JOCTOBEPHBIX BHIBOJIOB;

— CIIOCOOHOCTH CaMOCTOSITETILHO HCIIOJIB30BaTh XUMHUYECKHE 3HAHUS JUIS PEIICHUs MPoOJieM B
pealbHBIX )KU3HEHHBIX CUTYAIIHSIX;

— MHTEpeca K NO3HAHUIO U MCCIIEI0BAaTENbCKON e TEIbHOCTH;

— TOTOBHOCTH U CIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa3OBaHHUIO, K
AKTUBHOMY IOJIYYCHHUIO HOBBIX 3HAHUH 110 XMMHH B COOTBETCTBUU C )KU3HCHHBIMU MOTPEOHOCTSIMH;

— MHTEpeca K 0COOCHHOCTSIM TPy/a B pa3IHNuHbIX chepax npodhecCHOHATBLHON NesTeIbHOCTH

2. METANIPE/IMETHBIE PE3YJIbTATHBI

MeranpeamMeTHble pe3ysbTaThl OCBOEHUS YYEOHOro IpeaMmera

«XUMHS» Ha YpOBHE CpeIHEro oO0Iiero oOpa3oBaHUs BKJIIOYAIOT: 3HAYUMBIC IS (DOPMUPOBAHHUS
MHUPOBO33PEHUST OOYYAIOLINXCS MEXAUCIUILUIMHAPHBIE (MEXKIpeIMEeTHbIE) OOIIeHayYHbIEe MOHSITHS,
OTpakarolllKe 1eJTOCTHOCTh HAYYHON KapTUHBI MUpA U CHEU(UKY METOIOB MO3HAHUS, UCTIOIb3YEMbBIX
B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, DHEPIHs, SIBICHUE, IPOLIECC, CUCTEMA, HAyYHbIH (DaKT,
MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHSs, HCCIENOBaHUE, HaAONIO/IeHHUEe, HW3MEpEHHe,
9KCIIEPUMEHT W JAp ); YHUBEpCallbHble y4yeOHbIe NeHCTBUS (IO3HABaTelIbHbIE, KOMMYHUKATHBHBIC,
perynsTuBHBIE), obecneunBaromue (GopMupoBaHue (QYHKIMOHATBHON TPAMOTHOCTH W COLMAIBHOMN
KOMIETCHIIMK  OOy4aloluXcs;  CHOCOOHOCTh  OOYYarOIIMXCS  HCIONb30BaTh  OCBOCHHBIC
MEXIUCUUIUIMHAPHBIE, MHPOBO33PEHYECKHE 3HAHUS M YHHUBEpCaJbHblE Yy4yeOHbIE JECUCTBUS B
MIO3HABATEJIbHOW U COLIMAIIbHOW MPAKTUKE

MeranpenmeTHele  pe3yJbTaThl OTpaXKaroT OBJIAJICHUE YHHUBEPCAILHBIMU  Y4€OHBIMU
[I03HABaTEJIbHBIMU, KOMMYHUKATUBHBIMUA U PETYJISATUBHBIMU JEHCTBUAMU

OBnazeHne yHUBEpCAIbHBIMU Y4€OHBIMH MO3HABATEIbHBIMU JEHCTBUSAMMU:

l. bazoBbIMU JIOTMUECKUMU JEHCTBUAMMU:



— CaMOCTOATENIFHO  (POPMYJIMPOBAaTh M  aKTyalIW3UpOBATh npoOiieMy, BCECTOpPOHHE ¢
paccMaTpHuBarTh;

— OIIPEACTSATh eI AeSITENbHOCTH, 33/1aBasi ITapaMeTpbl M KPUTEPHH UX JOCTHIKEHUSI, COOTHOCUTD
PE3YIbTATHI ACATCIBHOCTH C MOCTABJICHHBIMHA LCIIAMMU,

— WCIOJIb30BaTh TIPH OCBOCHWM 3HAHWW TPHEMBI JIOTHYECKOTO MBINUICHUS — BBIICIATH
XapaKTepHbIC MMPU3HAKK MMOHITHH U YCTAHABIMBATH MX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIHE
TOHSITHS JUTSI OOBSICHEHUS OTJICNIBHBIX (DAKTOB U SIBJICHHUIA,

— BBIOMPATh OCHOBAHUS M KPUTEPUH VIS KIIAaCCU(DUKALIMYU BEIIECCTB U XUMUYECKUX PEAKIIHIA;

— YCTaHABIIMBATh IPHUYNHHO-CJICICTBEHHBIC CBSI3U MEXKy H3y4aeMbIMU SBIICHUSIMU;

— CTPOUTH JIOTHYECKUE PACCYKICHUS (MHIYKTUBHBIC, NEIyKTHBHBIC, TI0 aHAJOTHH), BBISBISATH
3aKOHOMEPHOCTH H TIPOTHBOPEYHS B PACCMATPUBACMBIX SIBICHUSX, (OPMYJIHPOBATH BBIBOJBI U
3aKIJIFOYCHHUS;

— MIPUMEHSITH B IPOIIECCE TTO3HAHUS MCIIOIh3yeMbIe B XHMHUH CHMBOJIMYECKUE (3HAKOBBIC) MOJICIIH,
npeoOpa30BbIBaTh MOCIBHBIC MTPEICTABICHHUSI — XUMUYECKHI 3HAK (CUMBOJ) 3JICMEHTA, XUMUYECKast
dopMyna, ypaBHEHHE XUMUYCCKOM pEaKIUu — TPHU PEIICHUU YYCOHBIX IT03HABATEIBHBIX H
NPaKTUYECKUX 3ajad, NPUMEHSITh HA3BaHHBIC MOJCIbHBIC TIPEACTABICHUS [UIS  BBISBICHUS
XapaKTePHBIX MPU3HAKOB N3Y9IacMbIX BEIIECTB U XUMUUICCKUX PCAKITUH;

2. bazoBbiMU HCCIEIOBATEILCKUMHE JCHCTBUSMU:

— BJIQJICTh OCHOBAMHU METOJIOB HAYYHOTO TTO3HAHUS BEIIECTB U XUMUYCCKUX PCAKITUH;

— dbopMynHupoBaTh ENM W 3aJauyd  UCCICIOBAHMS, HCIOJIb30BaTh IOCTABJICHHBIC U
CaMOCTOSITEIIEHO CHOPMYJIUPOBAHHBIE BOMPOCHI B Ka4eCTBE MHCTPYMEHTA IO3HAHUS W OCHOBBI JUIS
(OpMHPOBaHUS TUIIOTE3BI 110 MPOBEPKE MPABHILHOCTH BHICKA3bIBAEMBIX CY)KJICHHIA,

— BIIQJICTh HABBIKAMH CAMOCTOSTEIBHOTO TUIAHUPOBAHUS H  TIPOBEACHHUS  YICHHUYCCKHX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMCHHS HAOJIOAATh 3a XOJOM IIpoIecca, CaMOCTOSTEIBHO
MPOTHO3MPOBATh €r0  pe3ylbTaT, (OopMyIupoBaTh O00OOMIEHUS ¥  BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIICIOBAHUS, COCTABISITH 000OCHOBAHHBIN OTUET O MPOJICIaHHON padoTe;
— MPUOOPETATh OMBIT YICHUYECKON UCCIIEIOBATEIBCKON U MPOCKTHON NEATEIILHOCTH, TPOSBISATH
CIOCOOHOCTP M TOTOBHOCTH K CaMOCTOSITEJIBHOMY IMOMCKY METOJOB PCHICHHS MPAKTHUECKUX 3a/1ad,
MPUMEHEHUIO Pa3IMYHBIX METOJIOB TIO3HAHHS,

3. [Tpuémamu paboThI ¢ HHPOPMALIHECH:

— OPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHMKAX WH(OpManuu (HAYyIHO-TIOMYJIIpHAs JHTEepaTypa
XUMHYECKOTO  COJEpXKaHMs, CIpPaBOYHbIE MOCOOMs, pecypchl VHTepHEeTa), aHaJIM3UPOBATH
UHPOPMAITUIO PA3TUYHBIX BHJIOB U ()OPM MIPEIICTABICHHSI, KPUTUICCKU OIICHUBATH €€ JJOCTOBEPHOCTH U
HETPOTUBOPEUYNUBOCTD;

— (GOpMyIHpOBaTh 3ampOChl M TNPHUMEHSTH pa3JMYHBIE METONIBl IPH IOHCKE U O0TOOpe
UHPOpPMAaLIUK, HEOOXOAMMOM [T BHIOJIHEHHS YU€OHBIX 33/1a4 ONPEeIEHHOTO THIIA;

— NpUOOpeTaTh OIBIT HCIOJIB30BaHUS HH()OPMALMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHH U
pa3IMYHBIX TOMCKOBBIX CUCTEM;

— CaMOCTOATENIFHO BBIOMPATh ONTUMAIbHYIO (GOpMYy NpeacTaBileHHUs HHOpMAaUUU (CXEMBI,
rpad UKy, TUarpaMMel, TaOIHIbI, PUCYHKH U T. 1. );

— UCIIONIb30BATh HAYYHBIH  S3bIK B KAa4yecTBE CpeACTBA MHpu  paboTe ¢ XUMHUYECKOH
uHpopManyeil: TPUMEHATh MEXIpeIMeTHbIe ((PU3MUSCKHEe W MaTeMaTHYeCKHe) 3HAKM U CHUMBOJIBL,
(dopmyibl, abOpeBHaTypbl, HOMEHKIIATYPY;

— UCIIOJIB30BATh U PE0OPa30BHIBATH 3HAKOBO-CHMBOJIMYECKHIE CPEICTBA HATIIAJHOCTH
OgnafgeHne yHUBEpCaTbHBIMH KOMMYHUKATUBHBIMU JICHCTBUAMMU:

— 3a7aBaTh BONPOCHI IO CYLIECTBY OOCYXIAaeMOil TeMbl B XOJ€ AMANOra /WM JUCKYCCUH,
BBICKA3bIBaTh HJIEH, (HOPMYIHPOBATH CBOU MPEUIOKEHUS OTHOCUTEIHHO BBITOJHEHHS MPEIOKEHHON
3aja4w;

— BBICTYNaTh C TPE3CHTAllMeld pEe3yJIbTaTOB II03HABATENLHONW JESTEIBHOCTH, MOJYYSHHBIX
CaMOCTOSATENIFHO HJIM COBMECTHO CO CBEPCTHHKAMH IPU BBIOJHEHUH XHMHUYECKOTO SKCIICPUMEHTA,
IPaKTHYECKOIl padOoThl IO MCCIEAOBAHMIO CBOMCTB H3y4aeMBIX BELIECTB, pEaln3al y4eOHOro



npoekTa M (QOpPMYJIHMpOBaTh BBIBOABI IO pe3yjabTaTaM MpPOBEAEHHBIX HCCIENOBaHUNM IyTEM
COTJIACOBAaHUSI MO3MIMK B X0Je OOCYXIeHHs u oOMeHa MHeHusMu OBJaJeHHe YHHBEpPCAIbHBIMU
PETYJIATUBHBIMU IEHCTBUSMHU:

— CaMOCTOATENIBHO IUIAHMPOBAaTh M OCYLIECTBIATH CBOK ITO3HABATENIBHYIO JEATEIbHOCTD,
ompenenss €€ LeIM U 3aJayd, KOHTPOJIMPOBAaTH M IO Mepe HEOOXOJUMOCTH KOPPEKTHPOBATH
npejiaraéMblii  alfOPUTM JAEUCTBUNM TpU BHIIOJHEHUM Y4YEOHBIX M HCCIIEJOBATENbCKUX 3ajad,
BbIOMpaTh Haubosnee 3((EeKTUBHBIA CHOCO0 UX peleHHs ¢ y4yETOM MOJY4YeHHsS HOBBIX 3HAHUH O
BELIECTBaX U XUMUYECKUX PEaKIUAX;

— OCYILIECTBIIATh CAMOKOHTPOJIb CBOEH AEATEIbHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH

3. IPEAMETHBIE PE3YJIBTATbBI
[IpenMeTHbIC pe3yNbTaThl OCBOSHUSI MPOTPAMMBI CpeqHero oOmiero oOpa3oBaHHS IO XUMHUHU Ha
0a30BOM YpOBHE OPHEHTHPOBAHBI Ha OOECleYeHUE MPEUMYIIECTBEHHO O0O0IIe00pa3oBaTeIbHON |
OOIIEKYIbTYpHOW TOATOTOBKM oOy4aromuxcs OHHM BKIIOYAIOT: crnenuduueckue s yd4eOHOTro
npenMera « XuMus» Hay4dHbIE 3HAHUS,

YMCHUA U CIIOCOOBI HeﬁCTBHﬁ 10 OCBOCHHIO, HMHTCPIIPpCTALIUU H npeo6pa30BaHI/1}o 3HaHI/II71, BHUbBI
ACATCIIBHOCTH 110 IMOJIYYCHHWIO HOBOI'O 3HaHHMA W HNPHUMCHCHUIO 3HAHUH B Pa3JINIHBIX y‘~I€6HI)IX n
PCAIbHBIX JKU3HCHHBIX CUTyallUAX, CBA3AHHBIX C xumuei. B nporpamme IMpeaAMCTHBIC PE3YJIbTAThI
MMPpEACTaBJICHEI 110 I'OJaM U3YUYCHU

10 KJIACC

[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHu4eckas XuMUs» OTPaXxaroT:

1) c(OPMUPOBAHHOCTh MPEACTABICHUI: O XHUMHYECKOH COCTAaBJISIONICH €CTECTBEHHO-HAYYHOM
KapTUHBl MHUpPA, POJIM XUMHUHU B IO3HAHUM SBJICHUH NpPUPOJbI, B (OPMHUPOBAHUU MBIIIJICHUS U
KYJBTYPBI JIMYHOCTH, €€ (PYHKIIMOHAIBHOW IPaMOTHOCTH, HEOOXOAMMOM IS PeIICHHUS MPAKTHYECKIX
3aJa4 ¥ 3KOJIOIH4ecKH 000OCHOBAaHHOI'O OTHOLIEHHUS K CBOEMY 3/I0pPOBbIO U IPUPOIHOM cpelie;

2) BJIAJICHUE CHCTEMOM XMMHYECKMX  3HAaHHUW, KOTOpas  BKJIKOYAECT: OCHOBOIOJATrarolIue
HNOHATUS (XUMHMUYECKUIl 3JIEMEHT, aToM, 3JIEKTPOHHAs 000JI0YKa aToMa, MOJIEKYJa, BaJIeHTHOCTD,
AJIEKTPOOTPULIATEILHOCTh, XUMUYECKas! CBSI3b, CTPYKTYpHasi Gpopmyna (pa3BEpHyTas U COKpalllEHHas),
MOJIb, MOJIIpHasi Macca, MOJISIpHBIN 00BEM, yIIepoJHbIN CKeeT, GYyHKIHNOHAIbHAS TPYIINa, PaJuKal,
WU30MepUsl, U30MEPhI, TOMOJOTHYECKUH Psill, TOMOJIOTH, YIIE€BOAOPOIbI, KUCIOPO- U a30TCOAEPKALLNE
COEZMHEHUS, MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEJUHEHNUS); TEOPUU U
3aKOHbI (Teopusi CTPOEHHMsS opraHudeckux BemiecTB A M bBytiepoBa, 3aKOH COXpaHEHHUS MaccChl
BEIIIECTB); 3aKOHOMEPHOCTH, CUMBOJINYECKUH SI3bIK XUMHM; MUPOBO33PEHUECKUE 3HAHMS, JIeKallue B
OCHOBE ITIOHUMaHUS MPUUYUHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBICHUMN, (DAKTOJIOTUUECKHUE CBEACHUS
0 CBOICTBax, COCTaBe, MOJTYYEHUHU M 0€30I1aCHOM HCIOIb30BAHUN BAKHEHIINX OPraHMYECKUX BEIIECTB
B OBITY U IPAKTUUECKOM AESATEIbHOCTH YEJIOBEKA;

3) c(OPMHUPOBAHHOCTh YMEHUH BBISABIIATH XapaKTEpHble NPU3HAKU MOHATUH, YCTaHABIMBATh MX
B3alMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME TIOHATUS IPU ONMCAHUU COCTAaBa, CTPOCHUS U
IIPEBPALICHUN OPraHU4YEeCKUX COCIUHEHUI;

4) Cc(OPMHPOBAHHOCTh YMEHUH HCIOJB30BATh XHUMHYECKYI0 CHMBOJIMKY JJISi COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpALIEHHOM) (GOpMyJl OpPraHMYECKUX BEIIECTB U
YPaBHEHHUH XHMHYECKUX DPEAKLUH; M3rOTABIMBATH MOJEIM MOJIEKYJ OPraHMYECKHX BEILECTB IS
WUTIOCTPALMM UX XUMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHUS;

5) c(OPMUPOBAHHOCTh YMEHUH YCTaHABJIMBATH MPUHAMIC)KHOCTh M3YyUYECHHBIX OPTaHHYECKUX
BEIIECTB T10 UX COCTaBY U CTPOCHUIO K OMpe/IeIEHHOMY Kiaccy/Tpymie COeAMHEHU (yrie- BOJOPOIbI,
KHCIIOPOJI- W a30TCOJEpKAIlllMe COCIUHEHHUS, BBICOKOMOJCKYJISIPHBIC COCIUHEHHUA); J1aBaTh UM
Ha3BaHuA 1o cucreMmarndeckoil HomeHnkinarype (IUPAC), a Takxke mpuUBOIUTH TPUBUAIBHBIC HA3BAHUS
OT/ICNIbHBIX OPTAHUYECKUX BEIIECTB (ITHJICH, MPOMWICH, alleTUIICH, STUICHTIIUKOIb, TJIULIEPUH, (EeHOT,
dbopManbaeru, aneraibAeTH, MypaBbUHAs KHUCIIOTA, YKCYyCHas KHCJOTa, OJICMHOBAas KHUCIIOTA,
CTEapHHOBAs KUCIIO- Ta, TI0K03a, PPYKTO3a, KpaxMal, HEeJITI0I03a, TIINIIH);



6) C(OPMHUPOBAHHOCT YMEHMsI OIpPENENATh BHJBl XHMHYECKOH CBA3M B OpraHMYECKHX
COeIMHEHUSX (OIMHAPHbIE U KPATHBIE);

7) c(OPMHUPOBAHHOCTb YMEHUS IIPUMEHATh MOJOXKEHUS TEOPUN CTPOECHUSI OPIraHUYECKUX BEIEeCTB
A M bytnepoBa st 0ObSICHEHHS 3aBUCHMOCTH CBOWMCTB BEIIECTB OT MX COCTaBa M CTPOCHHS, 3aKOH
COXpPaHEHMsI MacChl BEILLECTB;

8) c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh COCTAB, CTPOCHUE, PUBNUYCCKUE U XUMHUICCKHEC
CBOWCTBA THUNMYHBIX IPEICTaBUTEICH pa3IMYHBIX KJIACCOB OPraHMYECKUX BeELIeCTB (METaH, 3TaH,
STWIICH, MPOIWJICH, areTuieH, Oyraawen-1,3, MerwnOyramueH-1,3, O€H30J, METaHOJN, JTAHOI,
STWICHIJIMKOJb, TIULEPUH, (EHOJ, aleTaabAeru]l, MypaBbUHas M YKCYC- Has KHCJIOTHI, TJIHOKO03a,
Kpaxmajl, HeJUII0J103a, aMUHOYKCYCHAsl KUCII0Ta); WIUIIOCTPUPOBATh TEHETUUECKYIO CBSI3b MEXKIY HUMH
YPaBHEHUSIMU COOTBETCTBYIOIUX XUMUYECKUX PEAKIMH C UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYII,;

9) c(OPMHPOBAHHOCTh YMEHHS XapaKTEPH30BATh HCTOYHHKH YTIIEBOJOPOJHOTO CHIPbs (HEDTH,
IOPUPOAHBIN Tra3, yroiip), CIOCOObI MX IEepepabOTKH M IPAKTUYECKOE IPUMEHEHHE IPOJIYKTOB
nepepadoTKu;

10)  chopMHPOBAHHOCTH YMEHUN HMPOBOJIUTH BBIYUCICHUS MO XUMHUYECKUM YPaBHEHHUSAM (MaccChl,
00bEMa, KOJIMYECTBA MCXOTHOTO BEIIECTBA WM NMPOAYKTA PEaKIUH 10 M3BECTHBIM Macce, 00bEMY,
KOJINYECTBY OJIHOT'O U3 MCXO/HBIX BELECTB UJIH MPOAYKTOB PEaKIMH);

11)  chopMHpPOBAaHHOCTH YMEHHMU BIQJIETh CHUCTEMOW 3HAHHWH 00 OCHOBHBIX METOJaX HAyYHOTO
IIO3HAHUS, UCMOJIb3YEMbIX B XUMHUHU MPU M3YYEHUU BELIECTB U XUMHMUYECKUX sIBJICHUH (HaOmoneHue,
U3MEpPEHHE, SKCIIEPUMEHT, MOJEIUPOBAHUE), HCIIOJIb30BATh CUCTEMHBIE XMMMUYECKHUE 3HAHUSA JUIS
OPUHATHS PEIIEHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYallMsX, CBS3aHHBIX C BEIIECTBAMU U MX
IPUMEHEHUEM;

12)  cdhopMHpOBaHHOCTb YMEHHMH CcOONIOATh IpaBHUia MOJb30BaHMS XHMHUYECKOH Mocynoll u
1a00paTOPHBIM 000PYI0OBAaHUEM,

a TaKKe MpaBWja OOpalleHUs C BEIIECTBAMH B COOTBETCTBHH C WHCTPYKLHUSMHU II0 BBITIOJHEHHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB;

13)  cdhopMHpPOBaHHOCTH YMEHHH IUIAHUPOBATH ¥  BBINOJHATH XHUMHYECKHH AKCIEPUMEHT
(mpeBpalleHusl OPraHUYeCKUX BELECTB IPU HarpeBaHUM, OJYyYeHHE ITUIICHA U U3yYEHHE €ro CBOMCTB,
Ka4eCTBEHHBIC PEaKIMM OPraHWYECKHX BEIIECTB, ACHATypamus OEIKOB NPH HArpeBaHHWH, IIBETHBIC
peakuuu  OENKOB) B COOTBETCTBUM C IPAaBMJIAMU TEXHMKHM O€30IIaCHOCTH HpU OOpalleHuu ¢
BEIIECTBAMH W  JIADOPATOPHBIM  OOOPYIOBAaHWEM, MPEIACTABIATH PE3yIbTaThl  XUMHUYECKOTO
JKCHEepUMEHTa B (OopMe 3allluCU YPAaBHEHUH COOTBETCTBYIOLIMX peakuuil U (GOpMyIupoBaTh BHIBOJIbI
Ha OCHOBE 3TUX Pe3yJIbTaTOB;

14)  chopMHpPOBAaHHOCTb YMEHHUH KPUTUYECKH aHAIM3MPOBATh XMMHUYECKYH HH(pOpMALHUIO,
HOoJTy4yaeMyto U3 pa3Hbix ucrounukos (CMU, Untepuer u ap );

15)  cdhopmMHpOBaHHOCTH YMEHHUH COOMIOIATh MPABUIIA SKOJOTHYECKH 11E€I€CO00pa3HOro MOBEACHUS
B OBITY ¥ TPYJOBOH JESITEIHHOCTH B LENISX COXPAHEHHS CBOETO 3/I0POBBSI M OKPYXKAIOIICH MPUPOTHON
Cpefbl; OCO3HaBaTh ONACHOCTh BO3JCHCTBHSA Ha KUBBIE OPraHU3Mbl OIPENENEHHBIX OPraHMYECKHX
BEIIECTB, MOHMMAasi cmbicn mokazarens [IJIK, mosicHATP Ha mpuMepax crocoObl YMEHBIICHHS W
IPEJOTBPALEHNUS UX BPEIHOIO BO3ACHCTBUS Ha OPraHU3M YEJI0BEKa;

16)  mus o0y4aromuxcsi C OTpaHUYCHHBIMUA BO3MOXKHOCTSIMH 3/JOPOBbS: YMEHHUE MPUMEHSATH 3HAHUS
00 OCHOBHBIX JIOCTYITHBIX METO/AX IMO3HAHUS BELIECTB U XUMUYECKUX SBICHU;

17)  nnsa cinenblX W cHabOBUAALIMX OOYYarOIUMXCA: YMEHHE MCIOJb30BaTh PEIbePHO TOUECUHYIO
cucremy obo3HaueHwuii JI Bpaiins s 3anvcu XuMudeckux Gopmyn

11 KJIACC

[TpenMeTHBIE pe3yabTaThl OCBOEHUs Kypca «O01as 1 HeopraHu4ecKasi XuMUs OTPaXaroT:

1) c(OPMUPOBAHHOCTh MPEACTABICHUI: O XHUMHYECKOH COCTABJISIONICH €CTECTBEHHO-HAYYHOM
KapTUHBl MHpa, POJIM XUMHUH B MO3HAHUM SBJICHHN NPUPOIBl, B (POPMUPOBAHWU MBIIUICHHUS U
KYJIBTYPBI JITYHOCTH, €€ (PYHKIIMOHATHHONW TPAMOTHOCTH, HEOOXOMUMON JIJIsi PEeIICHUS MPAKTHUECKUX
3a/1a4 U 9KOJIOTH- YeCKH 00OOCHOBAaHHOT'O OTHOUICHHSI K CBOEMY 37I0POBBIO U IIPU- POJIHOM cperie;



2) BJIAJICHUE CUCTEMON XMMHYECKUX 3HAHUW, KOTOPAsl BKIIOYAET: OCHOBONOJArarOUIMe MOHSATHUS
(XMMUYECKHI 3JIEMEHT, aTOM, U30TOIl, S-, p-, d-3JIEKTPOHHbIE OPOUTAIIM ATOMOB, MOH, MOJIEKYJIa, MOJb,
MOJIIpPHBIA 00BEM, BalEHTHOCTH, JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCIIEHUS, XUMUYECKasi CBS3b
(KoBaJIeHTHasi, MOHHAsI, METAJUIMUECKas, BOJIOPO/IHASA), KpUCTAININYECKas! peI€TKa, TUIIbl XUMUYECKUX
peaklMii, pacTBOP, AJIEKTPOJUTHI, HEIIEKTPOJUTHI, IIEKTPOJUTUUYECKAS] HUCCOLUALUSA, OKUCIUTEIND,
BOCCTAaHOBUTENb, CKOPOCTb XUMHYECKOW peaKklUHMH, XUMHUYECKOE PaBHOBECHE; TEOPUU U 3aKOHBI
(Teopus ANEKTPOJUTUYECKONW JUccoLManuu, mnepuonudeckuii 3akoH J[ W MenneneeBa, 3akoH
COXpaHEHMsT MacChl BEIIECTB, 3aKOH COXPAaHEHUS M  IPEBpallleHUus SHEPIUH IpPU XUMHUYECKUX
peaxusx), 3aKOHOMEPHOCTH, CHMBOJIUYECKHI S3bIK XUMUU, MUPOBO33PEHUECKUE 3HAHUS, JIe)KAIUE B
OCHOBE ITOHUMAaHUS MPUUYUHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBICHUMN, (DAKTOJIOTUUECKHE CBEACHUS
O CBOWCTBax, COCTaBe, MOJyYEHUU U OE30MACHOM HCIOJB30BAHWU BaXXHEHIIUX HEOPraHUYECKUX
BEIIECTB B OBITY U MPAKTUYECKOH NEATETLHOCTH YEJIOBEKa,

3) c(OpPMUPOBAHHOCTh YMEHUH BBIABIATH XapaKTepHbIC MPH- 3HAKH MOHSATUH, YCTAHABIMBATH UX
B3alMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOLIME MOHITHS MPU ONMMCAHUM HEOPraHUYECKUX BELIECTB U
UX MPEBpaALICHUN;

4) c(OPMHPOBAHHOCTH YMEHHH UCTIOIH30BATH XUMUYECKYIO CHMBOJIMKY JIJISl COCTAaBIICHHS (hOPMYIT
BEIIECTB W YpaBHEHUI XUMHYECKHX peakluii; cucrematudeckyro HoMmeHknatypy (IUPAC) u
TPUBHAJIbHBIE HA3BaHMsI OTJEIbHBIX HEOPraHMYECKHUX BELIECTB (yrapHblii ras, YIJIEKHCIbIM ras,
aMMUaK, raméHasi U3BeCTh, HeralI€Has U3BeCTb, MUThEBAs COJA, ITUPUT U P );

5) c(OPMHPOBAHHOCTh YMEHHUH OINpPENEISATh BAJCHTHOCTb M CTENECHb OKHUCICHUS XHUMHYECKHX
9JIEMEHTOB B COCJAMHEHUAX DPA3JIMYHOTO COCTaBa; BUJ XMMHUYECKON CBsI3M (KOBaJleHTHAas, MOHHA,
METAJIJIMYECKasi, BOJOPOJAHAsA) B COCOUHEHUSX; THUI KPUCTAUIMYECKOM PpEIETKH KOHKPETHOTO
BellecTBa (ATOMHas, MOJIEKYJIIpHAsi, HOHHAs, METAJUIMYECKasi); XapakTep Cpelibl B BOJHBIX pacTBOpax
HEOPraHWYECKUX COCIMHEHUN;

6) c(OpPMUPOBAHHOCTh YMEHUHN YCTAaHABIMBATh MPUHAICIKHOCTh HEOPTAHUYECKUX BEIIECTB IO
UX COCTaBy K OIpPEAEIEHHOMY KIACCy/TpyINIle COCIMHEHUH (IIPOCTHIE BEIIECTBA — METAIBl U
HEMETAaJUIbl, OKCHJIbI, OCHOBAHHUS, KUCIOTHI, aM()OTEpHbIE TUAPOKCUIDI, COJIH);

7) c(hOpMHUPOBAHHOCTh YMEHUHN PACKPBIBATH CMBICI Tiepuoandeckoro 3akona J[ I Menneneera u
JEMOHCTPHUPOBATH €T0 CUCTEMATU3UPYIOILIYI0, OObSICHUTEIBHYIO U IPOrHOCTUYECKYIO (DYyHKIINU;

8) c(OPMHPOBAHHOCTh YMEHHH XapaKTePU30BATh AIIEKTPOHHOE CTPOSHHE AaTOMOB XHMHYECKHX
snemeHToB 1—4 mnepuonoB Ilepuoanueckoil cucrembl xumudeckux sneMeHtoB | I Menpeneesa,
UCTIONB3YSl TOHSTHS «S-, p-, d-dJMEKTpOHHBIE OpOUTa- JIN», «IHEPreTUYECKHE YPOBHW»; OOBSICHSTH
3aKOHOMEPHOCTU W3MEHEHUSl CBOMCTB XMMHUYECKHUX 3JIEMEHTOB UM UX COCJUHEHUU MO Mepuoiam M
rpynmnam [Iepuoandeckoi cucteMsl XUMUYECKUX d1eMeHTOB /[ I Menneneesa;

9) c(OpPMUPOBAHHOCTh YMEHHUI XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBa
HEOpPraHMYECKUX BEUIECTB pa3- JIMYHBIX KJIACCOB; MOATBEPK/IATh CYILIECTBOBAHNE FEHETUUYECKOM CBA3HU
MEXJY HEOPraHMYECKMMHU BEIIECTBAMM C IOMOILBI) YPAaBHEHUH COOTBETCTBYIOIIMX XHWMHUYECKHX
pEeaKLHii;

10)  cpopmMupoBaHHOCTH yMEHHSI  KJIACCU(UUMPOBATh  XUMHUYECKHUE PEAKUUU IO Pa3IUYHbIM
npU3HaKaM (YHCIIy U COCTaBy PEardupyroIlnX BEMIECTB, TEIUIOBOMY Y(PQEKTy peakuuu, NU3MEHEHUIO
CTEMeHEe OKUCIICHUS 3JIEMEHTOB, 0OpPaTUMOCTH PEAKIUH, YIaCTHUIO KaTallu3aTopa);

11)  cdhopMHpPOBAaHHOCTb YMEHUI COCTABJIATH YPAaBHEHHUS PEAKIHUH PAa3JIMYHBIX THIIOB; TOJHBIE U
COKpaIIEHHbIC YpaBHEHUS peaKlMii HOHHOTO OOMEHA, YUUTHIBAs YCJIOBUS, IPU KOTOPBIX 3TH PEAKIIUU
UIYT 0 KOHIIA;

12)  chopMHpPOBAaHHOCTh YMEHHI NMPOBOAMTH PEAKIMH, MOATBEP)KAAIONINE KadyeCTBEHHBIH COCTaB
pa3IMYHBIX HEOPraHWYECKUX BEIIECTB; PACIIO3HABATH OINBITHBIM MYTEM HOHBI, TPUCYTCTBYIOIIHE B
BOJ/IHBIX PacTBOpax HEOPraHUYECKUX BEILECTB;

13)  cpopmMUpOBaHHOCTH YMEHUW pACKPBIBATH CYIIHOCTh OKHUCIMTEIHBHO BOCCTAaHOBUTEIBHBIX
peakuuii IoCPeICTBOM COCTaBJICHMS 3JIEKTPOHHOr0 OanaHca ATUX PEeaKIuii;

14)  chopMUPOBAaHHOCTh YMEHHIl OOBSCHITH 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW peakuuud OT
pa3MyHBIX (AKTOPOB; XapaKTep CMEMICHUS XMMHYECKOTO PaBHOBECHUS B 3aBHCHMOCTH OT BHEIIHETO
BoznericTBus (nmpunnun Jle Illatense);



15)  copmMupoBaHHOCTH YMEHHI XapaKTepH30BaThb XUMHUYECKHE MPOIIECCHI, JIeXkAallllue B OCHOBE
MPOMBIIIUICHHOTO  TIOJIYYeHHUsI CEpHOM  KHUCJIOTHI, aMMHakKa, a Takke CGHOPMHUPOBAHHOCTD
npe/cTaBiIeHuid 00 OOMIMX HAYYHBIX MPHUHIMIIAX M HKOJIOTMYECKUX MPOOIeMax XUMHUYECKOTO
IIPOU3BO/ICTBA;

16)  cpopMuUpPOBaHHOCTh YMEHUH MPOBOIAUTH BBIYUCICHUS C MCIOIb30BAHHEM MOHATUS «MacCcOBas
JIOJIsS BEIIECTBA B PACTBOpPE», OOBEMHBIX OTHOMICHUH Ta30B MPU XUMHUYCCKUX PEAKIHMSIX, MacChl
BellecTBa Wi 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJIHOTO U3
YYaCTBYIOUIMX B PEAKIMH BEIIECTB, TEIJIOBOTO 3(PQeKTa peakiuu Ha OCHOBE 3aKOHOB COXPAaHEHHS
Macchl BEIIECTB, IPEBPALICHUS U COXPAHEHUS SHEPTUU;

17)  cpopMuUpOBaHHOCTH YMEHHUI COONIOAATh TMpaBWJIa IOJIB30BAHHUSI XUMHUYECKOW MOCYIOW U
7abopaTopHBIM 000pYyIOBaHMEM, a TaKXKe IMpaBHJia OOpaIIeHUs C BEUIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMU IO BBITOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

18)  cdopmMHpOBaHHOCTH YMEHHH IUIAHUPOBATH ¥  BBINOJHATH XUMHYECKHH AKCIEPUMEHT
(paznmokeHue TMEpPOKCHAA BOJOPOAA B MPHUCYTCTBHHM KaTalu3aTopa, OMpPENETICHHE CpPelbl PacTBOPOB
BELIECTB C IMOMOILIBI0 YHMBEPCAIBHOIO WHIMKATOpA, BIHUSHHUE Pa3IMUHBIX (PAKTOPOB HA CKOPOCTb
XUMHYECKON peakiuy, pe- aKIMu HOHHOTO 0OMeHa, KaYeCTBEeHHbIE PEaKIMH Ha cyibdaT-, KapOoHaT- 1
XJIOPUJI-aHUOHBI, HA KaTMOH aMMOHUS; PELIEHHE HKCIIEPUMEHTAIbHBIX 3a/1a4 110 TeMaM «MeTaiby 1
«Hemeramib») B COOTBETCTBUU C MPaBHIIaMU TEXHUKHU OE30MACHOCTH MpH OOpallleHHuU C BelleCTBAMU
U 1a00paTOPHBIM 000PYIOBAaHUEM, TPEACTABIATH PE3yJbTaThl XUMHUYECKOTO JKCIIEPUMEHTa B popme
3aMicH YpPaBHEHUI COOTBETCTBYIOIIMX peakiuuid U ¢GOpMyIupoBaTh BBIBOJAbI HA OCHOBE 3TUX
pe3yJIbTaToB;

19)  chopMuUpOBaHHOCTH YMEHUN KpPUTHYECKH aHAIM3UPOBaTh XUMHUYECKYI0 HH(OpMaIHNIO,
HOJTy4yaeMyto U3 pa3Hbix ucrounukos (CMU, Untepuer u ap );

20)  cdopMUPOBAHHOCTH YMEHUN COOIIOIATh MPaBHIa SKOJOTHYECKH IIeIeCO00pa3HOro MOBEICHUS
B OBITY ¥ TPYJOBOH JESITEIHHOCTH B LENISX COXPAHEHHS CBOETO 3/I0POBBSI M OKPYXKAIOIICH MPUPOTHON
Cpelbl; 0CO3HABATh OMACHOCTh BO3/CUCTBUS HA )KUBBIE OPraHU3MBI OMPEIEIEHHBIX BEIECTB, TOHUMAs
cmblcn nokazatens [IJIK, moscHAT, Ha mpuMepax crocoObl YMEHBIIEHHS U TNPEAOTBpAILEHUS HX
BPEIHOTO BO3/ICHCTBUS HA OPTaHU3M YEJIOBEKa;

21) g oOydaromuxcs ¢ OrpaHUYCHHBIMHA BO3MOXHOCTSIMH 3/I0OPOBbS: YMEHUE MPUMEHSATH 3HAHUS
00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XUMHUYECKHX SBJICHHUIA;

22)  nmus CNENbIX W CIIA0OBHIANIMX OOYYAOIIUXCS: YMEHHE HCIOIb30BaTh PEIbeHO TOUCHHYIO
cuctemy obo3nauenuii JI bpaiins ans 3anvcu xumudeckux Gpopmy

COJAEPKAHUE YYEBHOI'O IIPEJIMETA «XUMMUSD»

10 KUIIACC. OPTAHNYECKASA XUMUA

Teopernyeckre 0OCHOBbI OPraHUYeCKOM XUMHHU

[IpenMer opraHMYecKkOd XUMHUH: €€ BO3HMKHOBEHHE, Pa3BUTHE U 3HAYEHUE B IOJIYYEHUM HOBBIX
BELIECTB U MaTepuaioB Teopust cTpoeHust opraHuueckux coequHeHnit A M byrtiepoBa, €€ ocHOBHbIE
nojoxeHus CTpyKTypHble (OpMyJbl OPraHMYECKUX BellecTB l'omonorus, uzomepus XuUMUYECKas
CBSA3b B OPTaHUYECKUX COCIMHEHUSAX — OJMHAPHBIE U KPATHBIE CBA3U

[lpencraBnenne o Kiaccu(UKalMM OpraHMYecKWxX BemecTB HomeHkiarypa oOpraHMYecKHX
COeJMHEHUI (cucTeMaTuyeckas) M TPUBHAIbHbIE HA3BaHMUSA BAXKHEMIIMX IpeJCTaBUTENEH KJIACCOB
OpraHWYECKHUX BEUIECTB

OKcriepUMEeHTaIbHbIE METO/bl U3yYEHMs BEIIECTB M UX IPEBpalleHH: 03HaAKOMJIEHHE ¢ o0pa3naMu
OpraHMYECKHUX BEIIECTB M MAaTepuajJaMHd HAa UX OCHOBE; MOJCIMPOBAHHUE MOJIEKYJ OPraHMYECKHUX
BEILIECTB; HAOJIOJECHWE U ONHCAHUE JEMOHCTPALlMOHHBIX OIBITOB IO IMPEBPAIICHUI0 OPraHMYECKHX
BEIIIECTB MPU HAarpeBaHWH (TUIaBJICHNE, OOyTIMBaHNE U TOPCHHUE)

YrieBogopoabl

AJIKaHBI: COCTaB M CTPOCHME, TOMOJIOTHYECKUN psAx MeTaH M 3TaH — NPOCTEHIINE NPEACTABUTEIN
QJIKAHOB: (hU3MUYECKHEe U XMMHMYECKHE CBOWCTBA (pEeakLUU 3aMEIICHUs U TOPEHUs), HAXOXIECHUE B
IIPUPOJE, MOJYUYECHHUE U IPUMEHEHHE



AJIKeHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKMH psAn OTWIEH U MNPONWIEH — IpOCTeHIne
NPEJCTaBUTENIN  aJKEHOB: (U3UYECKHE M XUMHUYECKHE CBOWCTBAa (peakiWHu TUAPUPOBAHMS,
raJJoreHUPOBAHUS, TUAPATALlUK, OKUCIECHHS U IOJIMMEpH3alu1), T0Jy4YeHUE U IPUMEHEHUE
Aaxanuenbl byragmen-1,3 u merunOyramuen-1,3: cTpoeHHe, BaKHEWIINE XWMHUYECKHE CBOICTBa
(peaxuust nonumepu3sanun) IlogydyeHne CMHTETHUECKOTO KayuyKa U Pe3HHBI

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS, TOMOJOTHMUYECKHH psiJ AIETWICH — MPOCTSHIIHNA
IpEJCTaBUTENIb AJIKMHOB: COCTaB, CTPOEHHUE, (U3MYecKMe W XHMHUYECKHE CBOHCTBa (peakuuu
TUAPUPOBaHUs, TaJOT€HUPOBAHUS, TUPATALlMU, TOPEHUS), [T0JIyU€HHUE U IPUMEHEHUE

Apenbl benzon: coctaB, crpoeHue, GU3NUECKUE U XUMUUECKUE CBOMCTBA (PEaKLMK raJoreHupOBaHUs
U HUTPOBAHMs), NOJyYEeHUE U NMpUMEHEHHE Toilyosd: coCTaB, CTPOCHUE, PU3NYECKUE U XUMHUYECKUE
CBOWCTBA (peaklMM TajJOTeHUPOBAHUS W HUTPOBAHUS) IOJydYeHHME U HpHUMEHeHHe. TOKCHYHOCTbH
apeHoB ['eHeTHueckast CBSI3b MEX]y YIJIEBOAOPOJaMHU, IPUHAISKAUTUMH K Pa3JIMYHBIM KJlaccam
IIpupoaHble HCTOYHMKH YIJIeBOAOPOAOB [IpuponHblii ra3 u nomyTHble HepTAHbIE ra3bl HedTs u eé
npoucxoxaenne  CrnocoObl  mepepa®OTKM  HePTH:  TEperoHka, KPEeKHHT  (TePMUYECKHIA,
KaTaJIuTHueckuit), nuponus IpoxykTsl nepepaboTku HEPTH, UX NPUMEHEHUE B IPOMBILIUIEHHOCTH U B
ObITy KaMeHHBIH yroiib ¥ POAYKTHI €ro mepepaboTKu

OKcrepUMEeHTaIbHbIE METO/Ibl U3yYEHMs BEIIECTB M UX IpPEBpalleHH: 03HaKOMJIEHHE ¢ o0pa3laMu
IUIACTMAcC, KaydyyKoB M pe3uHbl; Kouiekiuu «HedpTs» u «YTomb»; MOAEIMpOBaHUE MOJIEKYI
YIJIEBOAOPOAOB U T'aJOr€HONPOU3BOJHBIX; IPOBEIEHNE IPAKTUYECKON padOThI: MMOJyYeHHE 3TUJICHA U
M3Y4YEHHE €TI0 CBOMCTB

PacuérHbie 3amaun

Boruncnenus o ypaBHEHHIO XUMUUECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOAHOIO BELIECTBA
WIN TPOYKTA PEAKIMU 110 U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OJJHOI'O U3 MCXOHBIX BELIECTB WIN
IPOJYKTOB PEAKIIUH)

Kucsiopoacoaep:xamme opranndeckue coelMHeHUs!

IIpenesibHbIe 0JHOATOMHBIC CIUPTHI MeETaHON U 3TaHOJ: CTPOEHHE, (PU3UUECKHE U XUMHUYECKHE
CBOMCTBa (peaklUu ¢ aKTMBHBIMHM METaJUlaMH, I'aJOr€HOBOJIOPOJaMH, TOpeHue), npuMeHeHue Bono-
pOIHBIE CBS3M MEXAy MojeKyjJamMu crnuprtoB  JleiicTBue MeTaHOJa M 3TaHOJa Ha OpPraHHU3M
YeJI0BEKa

MHoOroaToMHble CHHPTHI DTUJICHIVIMKOND W TIUIEPUH: CTPOCHUE, (PU3UYECKHUE U XMMHUYECKHE
CBOMCTBa (B3aMMOJEHCTBHE CO IIEIOYHBIMU METalslaMH, KauyeCTBEHHAs peaklysi Ha MHOTOATOMHBIE
cnupthl) JleiicTBue Ha opranusMm ueioBeka [IpumeHeHHe IiuMuepuHa U ATUICHTJIUKOIIS

@eHOJI1: CTPOCHME MOJEKYJbl, (QU3MUECKHe M XHUMUYEeCKHe CBoHcTBa TOKCHMYHOCTh (eHosa
[Ipumenenue peHoma

Adabaeruabl U KeToOHbl DopManbleruj, ameranblIeruj: CTpoeHue, (u3nyeckue M XUMHUYECKHE
CBOMCTBa (peakIUu OKHCIEHUS UM BOCCTAHOBJICHUS, KAaYECTBEHHBIC PEAKIUH), IOJy4yE€HUE U
IIPUMEHEHHUE

AlleTOH: CTpOCHHUE, (U3NIECKHNE U XMMHUYECKHE CBOIMCTBA (PEaKIMK OKUCIICHUS M BOCCTAHOBJICHU),
nojgy4yeHue u npuMeHeHue OJHOOCHOBHBIE IpeJeNbHbIe KapOOHOBbIE KHUCIOTHI MypaBbH- Has U
YKCYCHasl KHCIIOTBI: CTPOE€HUE, (PU3NYECKUE U XMMHUYECKHUE CBOMCTBA (CBOMCTBA, oOIIME Ui Kiacca
KUCJIOT, peakiys 3TepruduKaium), noaydeHue u npuMeHenre CreapruHoBasi U OJI€UHOBAsI KUCIOThI KaK
IPEJICTAaBUTENIN BBICHIMX KapOOHOBBIX KHUCIOT Mblga Kak COJIM BBICHIMX KapOOHOBBIX KHCJIOT, HUX
MOIOIIIEE JEHCTBHE

Caosxnble 3GUpbI KaK TPOU3BOJHBIC KAPOOHOBBIX KUCIOT ['MAPOIN3 CIOKHBIX F3PUPOB

AKupsl ['naponns xxupos [Ipumenenne xupoB buosorndeckas poJib KUpoB

YriaeBoabl: cocTaB, Kilaccudukauus yrieBofoB (MOHO-, U- M THojJucaxapuabl) [noko3a —
POCTEHIINK MOHOCaXapH: OCOOCHHOCTH CTPOCHHS MOJIEKYJbI, GU3NIECKHE U XUMUYECKHE CBOWMCTBA
(B3aumogericteue ¢ ruapokcunom meau(ll), okucienne aMmMmmuadHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpO’KEHHE TIIOKO3bI), HAXOKACHUE B MPHUPOJE, MPUMEHEHHE, OMOJIOTHYecKast PoJib
®orocunTte3 PpyKTO3a KaK U30MEP IIIFOKO3BI

Caxapoza — npeacTaBUTENb JUCAXAPUIOB, THAPOIIN3, HAXOXKACHHUE B IPUPOJIE U IPUMEHEHUE
Kpaxman u nemironosa Kak npupoassle noiaumepsl CTpoeHne Kpaxmaia 1 1esnono3sl dusnueckue u
XMMHYECKHE CBOMCTBA KpaxMmaia (T'MIpoJn3, KaYeCTBEHHAsl peakus ¢ Hoq0M)



OKcrepUMEeHTaIbHbIE METO/Ibl U3YyYEHMsI BEIIECTB M UX IPEBpAlLLCHM: IpoBeleHUe, HaOIroAeHue 1
ONMCAaHHE JEMOHCTPALIMOHHBIX OIBITOB: F'OPEHUE CHUPTOB, KAYECTBEHHBIE PEAKIMH OJHOATOMHBIX
cnupToB (OKMCiIeHHEe »3TaHoia okcuaoMm Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJEHCTBHE
mnepuHa ¢ rugpokcugom menu(Il)), ampaernoB (OKHCIEHHME aMMHAYHbIM PACTBOPOM OKCHJA
cepeobpa(l) wm rugpokcumom wmeau(Il), B3ammomeicTBME Kpaxmajia C HOJOM); IPOBEJCHUC
NPaKTUYECKOH pabOTHI: CBOMCTBA PAacTBOPA YKCYCHOM KHCIIOTEHI

PacuérHbie 3amaun

Boruncnenus o ypaBHEHHIO XUMHUUECKON peakuu (Macchl, 00bEMa, KOJIMUYECTBAa UCXOAHOIO BELIECTBA
WIN TPOYKTa PEAKIMU 10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJJHOI'O U3 MCXOHBIX BEIIECTB WIN
IPOJYKTOB PEAKIIUH)

A30Tcoaepkale OpraHnyecKue coeMHeHus!

AMMHBI. MeTHJIaMUH M aHWIMH: COCTaB, CTPOCHUE, (PU3NYECKNE U XMMUYECKHE CBOMCTBA (TOpEeHUE,
B3aUMO/IEIICTBHE C BOAON M KMCIOTaMH)

AMMHOKHUCJIOTHI Kak aM(pOTepHbIe OpraHndeckue coeanHeHust Gu3nyeckrne 1 XUMHUUECKUE CBOICTBA
aMHMHOKHUCIIOT (Ha mpumepe ruiuHa) buonornueckoe 3HaueHue amuHokuciot Ilentuasl benkn kak
IPUPOJIHBIE BBICOKOMOJIEKYJISIpHbIE coequHeHus llepBuuHas, BTOpUYHAs W TpETUYHAsl CTPYKTypa
6enxoB XMMHYECKHUE CBOMCTBA O€JIKOB: THAPOJIN3, I€HATYpallusl, KaueCTBEHHbIE Peakluu Ha OesKu
OKCHepUMEHTAJIbHbIE METOJbl M3y4YEHHUs BELIECTB U UX IMpPEBpallleHUN: HaONIOJEHWE U ONUCAHHE
JIEMOHCTPALIMOHHBIX OIBITOB: IeHATypalus OEIKOB IIPU HArPEBAHUU, LIBETHBIE peaKLMU OEJIKOB
BbicokomoiieKkyIsipHbIE COeUHEHHS

OcHOBHBIE NMOHATHSI XMMHUH BBICOKOMOJIEKYJISIPHBIX COECJUHEHHUI: MOHOMED, MOJIMMEP, CTPYKTYpHOE
3B€HO, CTENEHb I[OJIMMEPU3ALUU, CPENHSAs MOJIeKyIsipHas Macca OCHOBHBIE METOJAbl CHHTE3a
BBICOKOMOJIEKYJIIPHBIX COEJMHEHNH — MOJUMEPU3aLHs U OJIU- KOHIeHCALUs

IInactmacepl  (MOAMATUIIEH, MOJUIPONMWIEH, MOJUBUHUIXJIOPU, NoiaucTupos). HarypanbHbiii u
CHUHTETHYECKUE KaydyyKu (OyTaqueHOBBIN, XJIOPONPEHOBLIM U U30NPEHOBHIN). BonokHa: HaTypajibHble
(XJI0MIOK, HIEPCTh, MIENK), UCKYCCTBEHHBIC (alle TATHOE BOJIOKHO, BHCK03a), CHHTETHYECKHE (KAallpOH U
JaBcaH). DKCIEpUMEHTAIbHbIE METOJbl U3Yy4YeHHsI BELIECTB M UX IPEBpAIlleHUIl: O3HAKOMIIEHHE C
oOpa3LamMu NpUpOIHBIX U UCKYCCTBEHHBIX

BOJIOKOH, IJIACTMAcC, Kay4yKoB

MexnpeameTHbIe CBSI3H

Peanu3anus MeXnpeaMeTHBIX CBsi3eH IpU  U3ydyeHUM opraHudeckoi xumuum B 10 Kiacce
OCYIECTBIISICTCS] Yepe3 HMCIOJIb30BAaHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHHA, TaK U TOHSATHH,
SBJISIFOIIMXCSI CHCTEMHBIMU JJIS1 OT/IE€IbHBIX IPEAMETOB €CTECTBEHHO- HAYYHOT'O LIUKJIa

OO01re ecTeCTBEHHO-HAYYHbIE MOHATHS: SBJICHUE, HAYUYHbIN (aKT, TMIOTE3a, 3aKOH, TEOpUs, aHAIIN3,
CHHTE3, KJIacCcu(UKaIys, NepUOINIHOCTb, HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT, MOACIUPOBaHNE
®usuka: MaTepus, OHHEpPrus, Macca, aroM, OJJEKTPOH, MOJEKYJa, SHEPreTUYEeCKU YpOBEHbD,
BEILIECTBO, TEJNO, 00bEM, arperaTHoe COCTOSIHHME BELIeCTBA, (PM3NYECKHE BEIMYMHBI U E€JUHMIBI MX
U3MEpPEHUS

buosnorus: knerka, opranusm, ouocdepa, oOMeH BelIecTB B opraHusMe, (GOTOCHHTE3, OMOJIOTHYECKU
aKTHBHBbIE BelllecTBa (O€IKH, YIiIeBOAbL, )KUPBL, (PEPMEHTHI)

['eorpadus: MuHepaibl, TOpHbIE HOPO/bI, IOJIE3HBIE HCKOMAEMbIE, TOIUINBO, PECYPCHI

TexHosorus: NUIIEBbIE MPOIYKThl, OCHOBBI PpAlMOHAIBLHOIO MUTAHMS, MOIOIINE CPEACTBa,
JIEKapCTBEHHbIE M KOCMETHUYECKUE IpenapaThl, MaTepHabl U3 UCKYCCTBEHHbIX U CHHTETHYECKHUX BO-
JIOKOH

COJEPKAHUE YYEBHOI'O IIPEJIMETA «XUMMUSD»
11 KJIACC. OBILIIAA U HEOPTAHUYECKASA XUMUSA

Pa3nen. Teoperuueckune ocHOBBI Xumuu-13 4

Xumuyeckuii 3j1eMeHT AToM Spo aToMa, H30TONBI DJIEKTPOHHAS 00O0JI0UYKa OHEPreTUYecKue
YPOBHHU, TOAYPOBHH ATOMHBIE OpOuTanu, s-, p-, d-anemeHThl OCOOCHHOCTH pacCIpeIeICHUS
9JIEKTPOHOB IO OpOHUTANsIM B aTOMaxX »JJIEMEHTOB TMEPBBIX UETHIPEX MEPUOJIOB JIEKTPOHHAS
KOH(HTypanus aTOMOB



[lepnonnueckuii 3akoH u Ilepuoguueckas cucrema xummudeckux 3neMeHToB [ I MenneneeBa CBs3b
IIEPUOINYECKOro 3akoHa M Ilepuonnueckoil cucremsl XUMHUYecKuX 3iieMeHTOB J[ M1 MenneneeBa ¢
COBPEMEHHON TEOpHel CTPOECHHUS aTOMOB 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XHWMHUYECKHX
9JIEMEHTOB M 00pa3yeMbIX MMM IMPOCTHIX U CJIOXKHBIX BEIISCTB IO TpyIIaM M IepuojiaM 3HAYCHHE
MEPUOIUYECKOr0 3aKOHA B PA3BUTHH HAYKH

Crpoenue BemecTBa XHUMHUYECKash CBs3b BHIBI XUMHUYECKOH CBsI3M (KOBaJIGHTHAs HETOJISIpHAS U
NoJIsIpHasi, MOHHAs, MeTajuinyeckas) MexaHu3Mbl OOpa30BaHMsI KOBAJIEHTHOM XUMHYECKOW CBS3H
(oOMCHHBIN W JTOHOPHO-aKIENTOPHBIN) BomopoaHas cBsi3b BaneHTHOCT DIEKTPOOTPHUIATEIHLHOCTD
Crenenb oxuciieHus VMOHbI: KATUOHBI U aHUOHBI

BemectBa MOJIEKyISIpHOTO M HEMOJIEKYJSIPHOTO CTPOCHMSI 3a- KOH MOCTOSIHCTBA COCTaBa BEIIECTBA
Tunel KpUCTAIMYECKUX PELIETOK 3aBUCHMOCTh CBOMCTBA BEIIECTB OT THUINA KPUCTAIMYECKOU
peLeTKu

[lonsiTue o aucnepcHbIx cucteMax VICTUHHBIE U KOJUIOMJHBIE pacTBOpbl MaccoBasi oJis BelllecTBa B
pactBope

Knaccudukanus HeopraHuyeckux coenuHeHud  HomeHknaTypa  HEOpPraHMYeCKHX  BEIIECTB
I'eneTnueckas CBsI3b HEOPraHUYECKUX BEUIECTB, MPUHAJICKAIIMX K Pa3JIMYHbIM KJ1accaM

Xumunyeckas peakius Knaccudukanus XUMHYECKHX peakIuil B HEOPTraHMUECKON U OpraHuYecKoil
XUMUUA 3aKOH COXPAaHEHMsSI MacChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpAILEHUS HSHEPTUU TPHU
XUMUYECKUX PEAKIUAX

CKopocTh peakiuu, €€ 3aBUCHMOCTh OT PasludHbIX (hakTopoB OOpaTUMbIC PEeaKIUH XHUMHUYECKOES
paBHOBecue DaKkTOpBI, BIUAIONIME HA COCTOSTHUE XUMudeckoro paBHoBecus [Ipunuun Jle Hlatense
OnekTponutudeckas aucconuanus CuibHble U cinadbie 3nekTposnThl Cpena BOIHBIX PacTBOPOB
BEIIECTB: KHCIas, HeWTpanpHas, mienouHas [lonarue o BomopomHom mokasarene (pH) pactBopa.
Peakuuu monHoro oomMena ['uaponn3 HEOpraHUYECKUX U OPraHMUYECKUX BEIIECTB
OKHCTUTENbHO-BOCCTAHOBUTENbHBIC peakiuu [loHaTrHe 00 311eKTpoin3e paciiiaBOB U paCTBOPOB COJICH.
[IpuMeHenue anexTposnsa

DKCHepUMEHTAIbHBIE METOAbl H3YYCHHs BEIIeCTB M HX NPEBpAIICHUIA: JEMOHCTpaIus TaOmuIl
«Ilepnognyeckas cucremMa xumuyeckux dyeMeHToB [ W MenaeneeBa»; usydeHue Monenen
KPUCTAIUTMYECKUX DPEMIETOK; HAOMIOACHHEe U OMNKHCAHHE JIEMOHCTPALMOHHBIX M J1Aa0OPATOPHBIX
OTBITOB (Pa3jIOKEHUE TMEPOKCHIA BOJOPOAA B MPUCYTCTBUM KaTajlnd3aTopa, OIPEACICHHE Cpeabl
pacTBOPOB  BEHIECTB C TIOMOINBIO YHHUBEPCAIBHOTO WHIUKATOpPA, PEAKIMH HOHHOTO OOMEHa);
MIPOBEICHUE MPAKTUYECKON paboThl «BiusHue pa3inuuHbIX (PaKTOPOB HAa CKOPOCTh XHUMHUUYECKOU
peakuum»

Pacuérnble 3amaun

Pacuérel no ypaBHEHHMSIM XUMHUYECKUX PEAKLUM, B TOM YUCJIE TEPMOXHUMHYECKUE PACUETHI, PACUETHI C
WCIIOJIb30BAaHUEM TTOHSATHS

«MaccoBasi 40151 BEECTBa»

Pa3nen 2. Heoprannuyeckas xummus- 17 u

Hemeranner Ilonoxxenne HemeraiuioB B Ilepronnueckod cucremMe XMMHUYECKMX 3jieMeHTOB J[ U
MenzeneeBa U OCOOCHHOCTH CTPOCHUS aTOMOB (DH3MYECKHE CBOWCTBA HEMETAIOB AJUIOTPOIHS
HEMETAUIOB (Ha MpuMepe Kuciopoaa, cepbl, ¢Gochopa u yriaepoaa) XHUMHUYECKHUE CBOMCTBa
BOXHEHIINX HEMETAJUIOB (TaJOreHOB, CEePHl, a30Ta, ochopa, yriepoaa U KpEMHHS) U UX COCTUHEHUN
(OKCHUI0B, KHCIOPOACOACPKAIIUX KUCIOT, BOJOPOIHBIX COSTUHEHUIN)

[IpuMeHeHre BaKHEHIIMX HEMETaIOB M uXx coeauHeHud Meramisl [lonoxxenne MeramioB B
[Mepuomuueckoii cucreme xumudeckux smemeHToB JI M MenneneeBa  OcoOCHHOCTH CTPOCHHS
3NIEKTPOHHBIX 000J0YeK aToMOB MeTaioB O0mue ¢puznyeckue cBoiicTBa MeTaioB CIijlaBbl METAJIJIOB
DNEKTPOXUMHUUECKHUH Psijl HAlIPSHKEHUH METaJIOB

XHUMHUYECKUE CBOMCTBA BAXKHEHIIMX META/UIOB (HATPUM, KaJIMHA, KalbIIUH, MAarHUH, aIFOMUHUHN, ITUHK,
XPOM, KEJI€30, MEJIb) U UX COSTUHEHUN

O6mue crnocoObl moxydeHus meramuioB Metamnyprus Kopposus metamnoB. CrnocoObl 3alUThI OT
Kopposuu. [I[puMeHeHne MeTaioB B OBITY M TEXHUKE

OKCIIEpPUMEHTAIbHBIE METOJbl M3YyYEHHs] BEIIECTB M UX [PEBPALICHUN: H3YyYEHUE KOJUIEKLUU
«MeTaibl U CIUIaBbD», 00Pa3I0B HEMETAIIOB; PEIICHWE SKCICPUMEHTAIBHBIX 3aj7ad; HaOIoaeHue



U OIIMCAHUE JIEMOHCTPALMOHHBIX U J1a00OPATOPHBIX ONBITOB (B3aUMOJICHCTBHE THPOKCH/1A ATIFOMUHUS C
pacTBOpaMu KUCIIOT U LIEI04Yel, KaueCTBEHHbIE PEAKIIMN Ha KATHOHBI METAJIJIOB)

PacuérHbie 3amaun

Pacuérer mMaccel BemiecTBa WM 00BbEMa Ta30B 10 M3BECTHOMY KOJMYECTBY BEIIECTBA, MAcce WIH
00BbEMY OJHOIO W3 Y4YaCTBYIOLIMX B PpEaKIUU BEIIECTB; pacuyérbl Macchl (00BbEMa, KOJIHMYECTBA
BELIECTBA) IPOJYKTOB PEAKIUH, €CIIH OJHO U3 BELIECTB UMEET IPUMECU

Pa3zpen 3. XumMus u ;Ku3Hb - 4 4

Posp xumun B oOecrieyeHHH 3KOJOTMYECKOH, YHEPreTHYEeCKON M MUIIEeBOH 0€30MacHOCTH, Pa3BUTHH
MeauuMHbI [[oHsATHE 0 HAyYHBIX METOAAX MTO3HAHUS BEIECTB U XUMUUYECKUX peaKLnui

[IpencraBnenust 00 0OMKX HAYYHBIX MPUHIUIAX TPOMBIIIJICHHOTO MOTyYSHHs BaKHEHIIINX BEIIECTB
YenoBek B MUPE BEILECTB U MAaTEPUAJIOB: BA)KHEHUIINE CTPOU- TEIbHBIE MAaTEPUaibl, KOHCTPYKLMOHHbIE
MaTepuaybl, KpPackH, CTEKJIO, KEpaMHMKa, MaTepuaybl Uil JJEKTPOHUKH,  HAHOMATEepHaJIbI,
OpraHUYecKHe 1 MUHEpalbHbIe y100peHus

XUMHS M 3[0pOBbE YEJIOBEKA: IPAaBWJIA HCIIOIb30BAHMS JIEKAPCTBEHHBIX IIPENaparoB; IMpaBHIIA
6€30I1aCHOr0 MCII0JIb30BaHMsI IPENapaToB ObITOBOM XUMHUH B TOBCEHEBHOM KU3HU

MexpeameTHbIe CBSI3H

Peanuzanus MexnpenMeTHbIX CBs3eil npu M3ydyeHuu oOuield M HeopraHuyeckod xumuu B 11 kiacce
OCYIIECTBIISICTCS] Yepe3 HMCIOJIb30BAaHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHHA, TaK U TOHSATHH,
ABJIAIOIUXCS] CHCTEMHBIMHU JUISl OTAEIBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTI'O LIUKJIA

OO01ue ecTecTBEHHO-HAY4YHbIE MOHATHSA: HAay4yHbIM (pakT, runoresa, 3aKOH, TEOPHSs, aHAIU3, CUHTE3,
KJaccu(uKaius, NepuoAnIHOCTb, HAOII0I€HUE, IKCIIEPUMEHT, MOJICTUPOBaHHUE, U3MEPEHHE, SIBICHUE
®du3uka: Marepus, YHEPTUsl, MACCA, aTOM, IEKTPOH, IIPOTOH, HEUTPOH, NOH, U30TOII, PAJUOAKTUBHOCTb,
MOJIeKYJla, PHEPreTHUeCKUl ypOBEHb, BELIECTBO, TeNO, 00bEM, arperaTHOe COCTOSIHME BEIEeCTBa,
¢u3nyecKue BEJIMYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTh

Buosnorus: kierka, opraHusM, sKocucremMa, ouocdepa, Makpo- ¥ MUKPO3JIEMEHThI, BATAMUHBI, OOMEH
BEILECTB B OPTaHU3ME

['eorpadus: MuHepaibl, FOpHbIE HOPO/IbI, TOJIE3HBIE HCKOMAEMbIE, TOIUINBO, PECYPCHI

TexHonmorus:: XMMHMYECKass IPOMBIIIIEHHOCTb, METAJLUIyprus, IPOU3BOACTBO  CTPOUTEIBHBIX
MaTepHaJIoB, CEJILCKOXO035IICTBEHHOE MPOU3BO/ICTBO, MUIIIEBAsk MPOMBIIIIEHHOCTD, (papMalieBTHUeCKas
IIPOMBILIUIEHHOCTh, MPOU3BOJACTBO KOCMETHYECKHMX IIPENapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX
MaTEepUaloB, MIEKTPOHHAs IPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTUH

IHoypounoe miianupoBanne 10 kiacc

Ne | HammeHoBaHMe pa3iesioB U TeM Koam | JuaexktponHble

ypo 1eCTB | pudgposbIe

ka o o6pasoBaTe/nb
4acoB

HbIE pecypchl

1 | [Ipenmer opraHuyeckoil XuMuu: €€ BO3HUKHOBEHHUE, pa3BUTHE U 1 http://window.e
3HaYeHHWE B IIOJYYEHMM HOBBIX BELIECTB W MaTepuanoB. Teopus duru
CTPOEHHUsI OpraHudeckux coeauHeHuid A M byrtinepoBa, €€ OCHOBHBIE —
MIOJIOKEHHUS.

2 | CrpykrypHble (QOpMYyNIBI OpraHMYECKHX BemecTB. [ 'omororus, 1 http://window.e
n3zomepusi XMMHUYECKast CBsI3b B OPIraHUYECKUX COEAMHEHUSX: KpaTHbIE duru

CBSI3H, G- U T-CBSI3H.

3 [IpeacraBiaenne o  KiIacCHUKAIIMM  OPraHUYECKHX  BEIIECTB 1 http://window.e
Homenknatypa OpraHu4ecKuX COCAWHCHHH (CHCTEMaTHYeCKas) H
TPUBHAIBHBIC HA3BaHHMS BAKHEUIIUX MPEJCTaBUTEICH KIACCOB
opranuyeckux  BemiectB.  JlaGopaTtopHas  padora Ne 1

du.ru
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«MojaeanpoBaHnuie MOJIeKYJ OPraHN4YeCKIX BelleCTB.

4 | AnKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUH P http://window.e

du.ru

5 | MetaH u 3TaH - NPOCTEHIITNE MPEICTABUTEIN AIKAHOB: (DU3UUYCCKUEC U http://window.e
XMMHUYECKHE CBOMCTBA (PEaKIMU 3aMEIICHUS U TOPEHUS ), HaX0XKICHHE duru
B IIPUPOJIC, OTYYEHUE U IPUMEHEHHE. -

6 AJIKEHBI: COCTaB M CTPOEHHUE, TOMOJIOTUIECKHH PSII. http://window.e

du.ru

7 DTuleH M NOPONUIEH — MPOCTEHIINE NpPeACTaBUTENN http:/window.e
QIIKEHOB: (U3MYECKHME M XHUMHUYECKHE CBOMCTBA (peakiuu du.ru
TUAPUPOBAHUS, TaJIOTEHUPOBAHUS, TUIPATAIINN, OKUCIICHUS U
MMOJIMMEPHU3AIINHN ), TOJTYUYSHUE U IPUMEHECHHE.

8 Ankanuensl. Byraguen-1,3 u metun6yraauen-1,3: ctpoenue, http:/window.e
BaKHEHUIIINE XHUMHUYECKHE CBOICTBa (peaknus du.ru
MOJIMMEPHU3AIIUH). -

9 | IlomydyeHue CUHTETHYECKOIO KaydyKka U PE3UHBI. http://window.e

du.ru

10 | AnKuHBI: COCTaB U OCOOCHHOCTH CTPOE- HHUS, TOMOJIOTHYECCKUU http://window.e
A du.ru

11 | AuetwiieH — NOpoOCTEHIIUH NPEACTaBUTENIb AJKWUHOB: COCTAaB, http://window.e
cTpoeHue, ¢GU3NUECKHUe U XHUMHUYECKHE CBOWCTBa (peakiuu duru
TUIPUPOBAHUS, TAJIOTEHUPOBAHUS, THUApATAlUH, TOPEHUA), E—
MOJIy4YeHUE U TIPUMEHEHUE.

IIpakTnueckas padora Nel «IlonyyeHue 3TH/IeHA M M3yUeHHE €ro
CBOICTBY.

12 | Apennl. benzon: cocraB, cTpoeHHe, (DHU3NYECKUE W XHUMHUYCCKHC http://window.e
CBOWCTBa (peaKiy TaJIOTEHUPOBAHUS W HUTPOBAHUS), MOIydYCHUE H duru
npuMeHeHue. Tolyon: cocTaB, CTpoeHUe, PU3NYECKUE U XUMHUYECKUE o
CBOMCTBA (peakiuy TaJOTCHUPOBAHUSI M HUTPOBAHHUA), IOyYCHHE
U IpUMEHEHUE

13 | TokcuuHOCTH apeHOB. ['enerndeckass CBsI3b  yIII€BOJOPOIOB, http://window.e
MPUHAISKAIINX K Pa3IMYHbIM KJ1accaM

du.ru

14 | IIpuponHbie HCTOYHHUKH YyrieBoAaoposioB. I[lpuponnsiii rasz u http://window.e
nonyTHele HedTsHbIe ra3pl. HedTs m €€ mnpoumcxoxiaeHue. du.ru
CrocoObl  mepepaboTKM  He(THU:  TIEPEeroHKa,  KPEKHUHT I
(TepMuueckuii,  KaTtaauTU4eckui), nupoiaus.  [IpoaykTel
nepepadboTKu HE(PTHU, UX MPUMEHEHUE B MPOMBIILICHHOCTH U B
ObiTy. KaMeHHBIII yrojib W TPOAYKTBHI €ro mnepepadOTKH.

JlabopaTtopHass padora Ne 2 «O3Hakom/ieHHe ¢ oOpa3namMu
IJIACTMACC, KAyYYKOB H Ppe3MHbI; MOJEJHPOBAHHE MOJIEKYJI
YIJI€BOJOPO/10B M raJIOT€HONPOU3BOIHBIX».

15 | Beuncnenust o ypaBHEHHIO XMMHYECKOW peakuuu (Macchl, 00b&Ma, http://window.e
KOJMYECTBA  MCXOJHOTO BEIIeCTBA WJIM MPOAYKTa pPEaKluu IO duru
M3BECTHBIM Macce, O00BEMY, KOJMYECTBY OIHOTO U3 HMCXOJTHBIX —

BEIIECTB WJIM IPOAYKTOB PEAKIIIH).
16 | IlpenenbHble OHOATOMHBIE CIHUPTHL. METaHON M 3TaHOJ: CTPOEHUE, http://window.e

(1)1431/1%01(1/16 M XHMHYCSCKHE CBOMCTBA (peaKHI/II/I C AaKTHMBHBIMHU
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METaUlaMH,  TaJlOTeHOBOJIOPOJIaMH,  TOpEHHeE), IIPUMEHEHHE.
Bonoponnas cBs3p. [leficTBHE MeTaHOJAa M ITAaHOJIA HA OPraHU3M
4eJI0BEKA.

du.ru

17 | MHOroaroMHble CHUPTHI. ODTHICHIJIMKOJb U TIHIEPUH: CTPOCHHUE, http://window.e
¢dbuznueckue W  XUMHUYECKHME CBOWCTBA  (B3aMMOJECICTBHE  CO duru
IICJIOYHBIME METAJJIaMH, KaueCTBEHHAs PEaKIis Ha MHOTOATOMHBIC —

CIIUPTHI).

18 | JlelictBue Ha opraHu3Mm ueinoBeka. [lpumeHeHHe riMuEepuHa U http://window.e
sTwieHrnukois. @®enon. CTpoeHHE MOJEKyNbl, (U3HUECKUEe U duru
XUMHYECKHe cBolicTBa (eHona. TokcmuHocTh ¢eHomna. [Ipumenenue —
dheHona.

19 | Anpnerunsl U ketoHel Dopmanbieruj, aueTalbJerujii CTPOEHHUE, http://window.e
¢bu3nueckue cBOMCTBA. duru

20 | Anpaeruzibl 1 KETOHBI XMMHYECKHE CBOMCTBA (PEaKIMU OKHCIICHHS U http://window.e
BOCCTAHOBJICHU S, KAUECTBEHHBIC PEAKIUH ), TTOJIyYCHUE U IIPUMEHEHUE. duru

21 | AueroH: crpoeHue, PpU3MUECKHE U XMMHUYECKHE CBOMCTBA (peakiuu http://window.e
OKHCJICHUS U BOCCTAHOBJICHHUS), TIOJTYUYCHHE U TPUMEHEHHUE. duru

22 | OgHOOCHOBHBIE IpeeNbHbIE KapOOHOBBIE KUCIOTH. MypaBbuHas H http://window.e
YKCyC- Hasl KUCJIOTBI: CTPOCHHE, (U3MUECKUE W XMMHUECKHE CBOMCTBA duru
(cBoiicTBa, OOmME /I KJacca KHCIOT, pPeakIus ATEpUPUKALNH), E—
MOJIYYCHHUE U IPUMEHEHUE.

23 | CteapuHoBasi M OJIEMHOBAs KHUCJIOTHl KaK IMPEIACTABUTEIN BBICHINX http://window.e
KapOOHOBBIX KHUCJIOT. MbIIa KaK COJIM BBICHINX KapOOHOBBIX KHCIIOT, duru
WX MOIOIIEE JICHCTBUE. —

24 | Cnoxsble 3(pHUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KUCIOT. ['maponus http://window.e
cinoxHbIX 3¢QupoB. Kupsl. I'maponus xupoB. IlpumeHnenue >Xupos. duru
buonoruygeckas poJib JKHPOB. -

25 | VYrneBoapl: cocTraB, Kiaccu(uKamusi yrieBoAoB (MOHO-, 1 - U http://window.e
nonrcaxapusl). [roko3a - mpocTelmii MOHOCaxapua: OCOOCHHOCTH duru
CTpOCHHS MOJIEKyNbl, (U3MUEeCKMe ¢ XUMHYECKHE CBOMCTBA —
(B3aumoperictBue ¢ ruapokcunoMm menu(ll), okucieHne amMMUavyHBIM
pactBopoM okcuma cepebpa (I), BoccTaHOBIEHHE, OpOKECHHE
TJIIOKO3bI), HAXOXJICHHWE B MPHPOJC, NMPUMEHEHHE, OWOJIOTHYECKast
poib. DoTocunTe3. PpyKTO3a KAK U30MEP TITFOKO3bI.

26 | Caxapo3a - NpeacTaBUTENIb AMCAXapUIOB, THIPOJIM3, HAXOXKICHUE B http://window.e
npupojae W mpuMeHeHue. Kpaxman W [eumono3a Kak TMPUPOTHBIC duru
nonuMepsl. CTpoeHue Kpaxmana M I1e/UTono3bl. dusudeckue u o
XUMHYECKHE CBOMCTBA Kpaxmana (THAPOJIN3, KAYSeCTBCHHAS PEAKITUS C
Homom). Jlaboparopnass padora Ne 3 «l'opeHue cnupTOB;

okucJeHre 3TaHosia okcuaom Mmeau(Il); B3ammonpeicrBue
raunepuHa ¢ rugpokcuaom Meau(Il);oxkucienne anbaeruaioB
aMMHA4YHbIM pacTBopoM okcuaa cepeopa(l) m ruapoxcuaom
meau(Il); B3anmoaelicTBe KpaxmaJia ¢ Hoom».
27 | llpaktuueckass padora Ne 2 «CBoiicTBa pacTBOpa YKCYCHOI http://window.e

KHCJIOTBD». BplUnCIeHUs - 10 YpPaBHEHHIO XUMHYECKOW peaKUuuu
(mMacchl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA MM MPOJYKTA
peaknuu TO H3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJHOTO W3
HCXOJIHBIX BELECTB WM IPOAYKTOB PEAKIIMH).

du.ru
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28 | AMuHBI. MeTHIaMHH W aHHJIMH: COCTaB, CTPOCHHE, 1 http:/window.e
(pusnyeckne U XUMHUYECKHE cCcBolcTBa (TropeHue, duru
B3aMMOJEMCTBHUE C BOJIOM M KHCJIOTaMH). AMHUHOKHUCIIOTHI
Kak aMdoTrepHble opraHuyeckue coenuHeHus. Puznueckue u
XUMUYECKHE CBOWCTBA aMHUHOKHCIOT (Ha TpUMEpe TIULHHA).
buonornueckoe 3HaueHue aMMHOKUCIOT. [lenTuasl.

29 | Benku xak HPHUPOHBIE BBICOKOMOIEKYJSPHBIE COEAMHEHHUS. 1| http:/window.e
IlepBuuHasi, BTOpHUYHAsT M TPETUUHAsA CTPYKTypa OEIKOB. du.ru
XuMuueckue CBOHCTBa O€IKOB: THUAPOIJIM3, JICHATYpAIlHs,

KauyeCTBEHHbIEC peaKLIMM Ha OCJIKHU.

30 | OcHOBHBIE MOHATHS XUMHUHU BBICOKOMOJEKYJISPHBIX COEAMHEHUMN: 1 http://window.e
MOHOMEp, IOJIUMEP, CTPYKTYpPHOE 3BEHO, CTENECHb IOJIMMEpPU3ALNH, duru
CpeaHss MoJieKyJsipHas Macca. (OCHOBHbIE METOAbl CHHTE3a —
BBICOKOMOJICKYJIIDHBIX ~ COCIUHEHMH -  TOJUMEpHU3alus |
nojgukoHaeHcanus. [lnactmacesl  (MOJMMATUIICH,  MOJMIIPOIMIIEH,

MTOJIMBUHUJIXJIOPU/T, TIOJIUCTUPOJT).

31 | HarypanbHblii ¥ CHHTETHYECKHE  Kaydyku  (OyTaJaMEHOBBIH, 1 http://window.e
XJIOPOIIPEHOBBIM U M30IPEHOBBIN). BonokHa: HartypaiabHble (XJIOINOK, du.ru
HIepCTh, INENK), HCKYCCTBEHHbIE (AlleTaTHOE BOJOKHO, BHCKO3a), —
CUHTETHYECKUE (KApOH U JIABCaH).

32 | UroroBasi KOHTpoJIbHasA padoTa Ne 1. 1 http://window.e

du.ru

33 | HoBTOPUTENbHO-00001IaI01IMIT YPOK. 1 http://window.e

du.ru

34 | UToroBmlii ypok. 1 http://window.e

du.ru

Hroro: 34 yu. 4., k. p. -1, np. p. — 2, 1. p.-3.

IToypounoe niianuposanme 11 kiaace

Ne | HammeHoBaHMe pa3iesioB U TeM Konu | DaexkrponHbie

Ypo 1e€CTB | pu¢posbie

ka o o0paszoBareib

4acoB
Hble pecypchl

1 | XumMu4eckuid  3JIEMEHT. Atowm. Snpo aroma, H3O0TOMBI. 1 http://window.e
OnexkTpoHHass 000JI04Ka. ODHEPreTMYecKue YPOBHHU, IOJYPOBHHU. duru
AtomHBIe  opOmTamu, s-, p-, d-amemeHTh.  OCOOCHHOCTH E—
pacripelielieHusi  JIEKTPOHOB O OpOUTANsIM B aTOMax 3JEMEHTOB
MEPBBIX YETHIPEX EPUOIOB. DIEKTPOHHAS! KOH(PUTYpALIUs aTOMOB.

2 [lepuonnueckuit 3akoH u Ilepmommueckas cucTeMa XHMHYECKUX 1 http://window.e

3JIEMCHTOB
. n. Menpeneena. CBs3bp MEPUOJMYECKOIO 3aKOHA U
[lepuoanueckoil CHCTEMBI XUMHYECKHUX 3JIEMEHTOB a "
MenjiesieeBa ¢ COBpEeMEHHON TeOpUEl CTPOSHHUSI aTOMOB.

du.ru
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3aKOHOM€pHOCTI/I W3MEHEHMSI CBOMCTB XHMHMYECKHX DJIEMEHTOB H
O6p8,3y€MI)IX HMU IIPOCTBIX M CJIOXHBIX BCHICCTB IO IpyHniamM H
IIepruoaaMm. 3HaueHHue MNEPUOANICCKOI'0 3aKOHA B PA3BUTHUH HAYKH.

http://window.e

du.ru

4 | Ctpoenue BemiecTBa. XMMHUYECKas CBSI3b. Buabl XUMUYECKOW CBSI3U http://window.e
(KOoBaJICHTHAsI HEMOJISIPHAST W TOJISpPHAs, WOHHAS, METaJUTNICCKas). duru
Mexanu3mbpl  00pa3oBaHUsl  KOBAJEHTHOM  XMMHYECKOW  CBS3H =
(oOMeHHBIE W JOHOPHO-akUENnTOpHbIH). BomopogHas — CBA3b.

BaneHTHOCT. DNEeKTPOOTPUIIATETLHOCTb.

5 Crenenr oxucieHusd. HMoHBI: KaTHOHBEI M aHHOHBL.  BelecTBa http://window.e
MOJICKYJISIPHOTO ¥ HEMOJIEKYJIIPHOTO CTPOCHHS. 3aKOH TOCTOSTHCTBA duru
cocTaBa BeIIECTBAa. T[HWIIbI KPUCTAUIMYECKUX PEHIETOK W CBOMCTBA o
BEIICCTB.

6 [TonssTue o0 auCHepCHBIX cuUcTeMax. VICTHHHBIE W KOJUIOHIHBIC http://window.e
pacTBopbl. MaccoBasi 10Jis BEIIECTBA B paCTBOPE. duru

7 | Knaccudukanuss HeopraHudeckux coefuHeHui. Howmenkmarypa http://window.e
HEOPraHMYECKUX BeIlecTB. ['eHeTHueckas CBSI3b HEOPraHUYECKUX duru
BEIICCTB, MPUHAISKANTUX K PA3JTUIHBIM KJIaCCaM. —

8 | Xumunueckas peakiusa. Knaccudukanys XUMHYECKHX pEaKIUld B http://window.e
HEOPTaHMYECKON M OPTaHWYCCKOW XMUMHH. 3aKOH COXPAaHEHUS MAaCChI duru
BEUIECTB; 3aKOH COXPAHEHHUS U TMPEBpPALICHUS DJHEPrHUH IPHU —
XUMHYECKHX peakiusax. CKopocTh peakiuu, €€ 3aBUCHMOCTh OT
paznuuHbiX  (hakTopoB. OOpaTuMmble  peakuuud. XHUMHYECKOE
paBHOBecue. DakTOphl, BIUSIONIME HA COCTOSHUE XHMHYECKOTO
paBHoBecus. [Ipunnun Jle [laTenbe.

9 | Dnexktponutrueckass — auccoumanus.  CuiapHble M ciaOble http://window.e
anekTponuthl. Cpena BOAHBIX pAcTBOPOB  BEIIECTB:  KHCHas, duru
HeUTpanbHasi, menoynas. [lousitue o Bo- nopoaHom nokasaresne (pH) =
pactBopa. Peakuuu wuoHHOro oOMmeHa. ['Maponnu3 OopraHuyecKux u
HEOPTaHMYCECKUX BEIIECTB.

10 | OKHCINTENBEHO-BOCCTAHOBUTEIILHEIE peakuuu ITonstue 00 http://window.e
AEKTPOJIH3E paciuiaBoB ¥ pacTBOpPOB coneil. IIpumeHeHue duru
anekTpoausa. Jlaboparopunasi pabora Ne 1 «IlpoBenenue peakumii o
HOHHOTO O0MEeHAa; ompeejieHHe Cpelbl PACTBOPOB BelIECTB C
NMOMOIIbI0 YHMBEPCAJIbHOI0 HHAHKATOPAY.

11 | IlpakTuyeckasi padora Ne 1 «BiusiHue pa3iu4HbIX (PAKTOPOB Ha http://window.e
CKOPOCTHh XUMHYECKOIl peakuum». duru

12 | BeluucneHust: pacueTsl C UCIIOJIb30BAHUEM MOHATHUS «MaccoBasi 10JIs http://window.e
paCTBOP’éHHOFO BEIIECTBA»; PACUYETHI IO YPaBHEHHAM XMMHHUECKHX duru
peaxiuii, B TOM YKCJIe TEPMOXUMHUYECKHE PaCUEThI. —

13 | Hemeramner [lonoxkenue HemeramuioB B Ilepuoaudeckoit cucreme http://window.e
xumuueckux snemeHToB JI I MenneneeBa u 0COOEHHOCTH CTPOCHUS duru
aTOMOB. —

14 | ®usuyeckue CBOMCTBA HEMETAIOB. AJUTIOTPOIHS HEMETAIOB (Ha http://window.e
puMepe KUCIopoia, cepsl, hocdopa u yriaepomaa). duru

15 | Xumuueckue CBOMCTBA Ba)XHEHIIMX HEMETAJJIOB (TaJIOTEHOB, CEPHI, http://window.e
a3oTa, ocdopa, yriepoaa U KpeMHHsI) U UX COEIMHEHUHN (OKCHUIIOB, duru
KHCJIOPOJICOAECPKALMX KUCIIOT, BOAOPOJHBIX COEAMHEHUH). -

16 | JlabopatopHass padora Ne 2 «KauyecTBeHHble peakluM Ha http://window.e

AHHMOHbBI M KaTHOH AaMMOHHS B3auMoJelcTBHE T'HAPOKCHAA
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AJIOMHHHUA C pacTBOpaMH KHCJIOT H I[[QJIO'—IQfI; Ka4YyeCTBCHHbIC
PC€AKIUH HA KATHOHBI METAJIJIOB».

du.ru

17 | lIlpakTuyeckas padora Ne 2 «PemeHne 3KCIePUMEHTAIbHBIX 32- http://window.e

Aa4 no teme «MeTajLIbD»».
du.ru

18 | [IpuMeHeHHE Ba)KHEHIIINX HEMETAIUIOB M UX COCTMHECHUH. http://window.e

du.ru

19 | Meramnbl. [lonoxxenne wmetamioB B llepuognyeckodl cucreme http://window.e
xuMudecknx 3¢ meHToB [I. . MenaeneeBa. OCOOEHHOCTH CTPOCHUS duru
JIEKTPOHHBIX 000JIOUEK aTOMOB METAJLIOB. =

20 | O6mme dQusnueckue cBoiictBa MeTauioB. CIIiaBpl  METaJUIOB. http://window.e
DNEeKTPOXUMHUYECKUH Psijl HAPSYKEHU METAILIOB. duru

21 | XuMHYeCKHME CBOWCTBA BAXHCUIINX METAIOB (HATPUM, KaJIHM, http://window.e
KaJIbIIMM, MarHuii, aJfOMUHUN, LUHK, XpOM, KEJIe30, MEIb) MU UX duru
COETMHEHUH. E—

22 | OOuue crnocoObl MOSyYeHHUs METAUI0B. MeTaunyprusi. http://window.e

du.ru

23 | Kopposus metamioB. CriocoOb! 3aIIUThl OT KOPPO3UH. http://window.e

du.ru

24 | [IpumeHeHrEe METANIOB B OBITY U TEXHUKE. http://window.e

du.ru

25 | Ilpaktuyeckassi padora Ne 3 «Pemenue 3KcHepUMEHTAIBHBIX http://window.e
3aga4 no reme «Hemeranwabi».

du.ru

26 | Boruncnenus - pacu€Tbl Macchl BellecTBa WM 00bEMa ra3oB IO http://window.e
M3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce WM 00BEMY OJHOTO U3 duru
YUACTBYIOIIMX B PEaKIUM BEHIECTB; pacdyéThl Macchl (00BEMA, —
KOJINYECTBA BEIIECTBA) MPOAYKTOB PEAKIMH, €CIIM OJHO U3 BEIICCTB
UMEeT IPUMECH;

27 | Pacuétsl Macchl (00bEMa, KOJIMUECTBA BEIIECTBA) MPOIYKTA PEAKIIUH, http://window.e
€CIIi  OJTHO M3 BEIIECTB JaHO B BHUJE PacTBOpa C ONpPEAeIIEHHOU duru
MAaCCOBOM J0JIe paCTBOPEHHOTO BEIIECTBA. -

28 | Ponp xumuM B 0OECIIEUEHHHM SKOJOTHYECKOW, SHEPreTHUYCCKOW H http://window.e
MUIICBON 0€30IaCHOCTH, Pa3BUTUH MEIUIHUHEL. [lOHATHE 0 HAYIHBIX duru
METO/IaX MO3HAHUSI BEUIECTB U XUMHUCCKUX PEAKIIMH. =

29 | IlpeacraBieHus 00 OOIMX HAYYHBIX MPUHIUIAX MPOMBIILICHHOTO http://window.e
MOJTyYCHHSI BYKHCUIIIMX BEILECTB.

i H du.ru

30 | YenoBek B MHpE BEIIECTB U MAaTEPUAJIOB: BAXKHEHUIIINE CTPOUTETHHBIC http://window.e
MaTepHaibl, KOHCTPYKIIMOHHBIE MaTepHajbl, KpacKh, CTEKJIO, duru
KepaMHKa, MaTepualibl Il DJIGKTPOHUKH, HAHOMATEPHAJIb, —
OpTraHUYeCKHEe ¥ MUHEPAIbHBIC YI00PEHHUSI.

31 | XumMus ®  370pOBbE  4YEJIOBEKA: IpaBWUjia  HCIIOJIB30BAHUS http://window.e
JICKapCTBEHHBIX INPETNapaToB; MpaBmia 0e30MacHOr0 HUCIOJIb30BAHUS duru
IperaparoB ObITOBOM XUMHUH B TTOBCETHEBHOM JKU3HHU. -

32 | UtoroBasi KOHTpPoOJIbHasi padora Ne 1. http://window.e
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du.ru

33 | HoBTOPHUTENHLHO-000011IAI0IIHIT YPOK. 1 http://window.e
du.ru

34 | UToroBmlii ypok. 1 http://window.e
du.ru

Hroro: 34 yu. 4., K. p. -1, np. p. -3, 1. p. -2.

TemaTu4yeckoe NIaHNPOBaHHUeE € Y4eTOM padoyeil NpOorpaMMbl BOCIIMTAHUS €

yKa3aHHMeM  KOJHM4YeCTBAa  4YacoB, OTBOAMMBIX Ha  HM3y4YeHHe  KaKI0ro  pasjeia
Peasun3anus BocnuTaTeIbHOM KOMIIOHEHTHI YPOKA OCYIECTBJISETCS Yepe3 pelieHue cJeIyommux
3ajav:

-BOCIIUTAHUE HUHTEpeca K YUYEHHIO, K Mpoleccy NO3HaHWs (CrocoObl CO3JaHUsl U MOJAEpKaHUS
UHTEpeca, aKTUBU3ALMM I103HABATEJIbHOM AEATENbHOCTH ydaliuxcs), (GOpMUpOBaHME HHTepeca K

npeaMeTy, K YUEHUIO;
- BOCIHUTAaHHUE CO3HATEIbHOM AMCUHUIUIMHBI (YMEHHE YYMTENsl II0Ka3aTh BAaXXHOCTh Yy4eOHO-
II0O3HABATEJILHON NEeATEIbHOCTH, yueOHoM 51 TPYIOBOM JTUCLUILINHBI);

- (popmupoBaHUE yMEHHUIl U HAaBBIKOB OpraHU3allM{ YYAIlUMHUCS CBOEH NEATENbHOCTH (OpraHu3alius
CaMOCTOSITEIILHON PabOTHI ydaniuxcs, COOJII0ICHNE TEXHUKN OC30IMaCHOCTH M TUTUEHUYCCKUX TPABUII,

CBSI3aHHBIX c OCAHKOI u opraHu3anuein pabouero MecCTa);
- BOCIHUTAHHE KYyJbTYyphl OOIIEHUS (OpraHW3amus OOIIECHUS HA YpPOKe, (HOPMHPOBAHHS YUUTEIEM
YMEHUU CIIylIaTh, BBICKA3bIBaTh u apryMeHTUPOBaTh CBOE MHEHHUE);

-popMHpOBaHUE U Pa3BUTHE OLEHOYHBIX YMEHHI (KOMMEHTHPOBAHHE OLIEHOK YUHTEIEeM, 0OCYKICHHE
OLIEHOK C YYallMMUCS, KOJJICKTUBHOE OLICHMBAaHHWE, B3aUMOIIPOBEpKa U OLIGHUBAaHHE ApYr Jpyra
yYalmMmcs);

- BOCIHMTAaHUE T'YMaHHOCTH (XapakTep OTHOIIEHUH «y4UTEIb — YYEHHMK», PEryJIMpPOBAHUE YUHUTEIEM
OTHOLIEHUN MEX]ly Y4allluMUCs);

-BOCIIUTAHUE 9KOJIOTUYECKOTO0  MBILIUICHHUS, TYMAHHUCTHUYECKOTO MBIIUICHUS, TEpPIUMOro
OTHOIIEHHE K Uy>KUM B3TIIAaM, TIO3HUIINHU, 00pa3y KU3HHU,

-BOCIIUTAHUE YMEHHUS OpPUEHTHUPOBATHCS B OOIIECTBEHHO-IOJIMTUYECKON KM3HM; OOecrednBaTh
NaTPUOTHUYECKOE BOCIHUTAHUE, BOCIUTAHUE OTBETCTBEHHOCTH 3a 4YE€CTb U YEJOBEYECKOE
JIOCTOUHCTBO;

-BOCIIUTAHUE YBAXKEHUS K IPOTHUBOIOJIOKHOMY MHEHHIO, YyBCTBA COINEPEKUBAHMSI YECTHOCTbD,
YyBCTBA OTBETCTBEHHOCTH 32 CBOU IOCTYIIKM, CJIOBA; BOCHUTHIBATh AKKYPaTHOCTb U AUCLUUILUIUHY
TpyAa, JI00BU K KU3HU BO BCEX MPOSBICHUSIX;

-BOCIIMTaHUE OTBETCTBEHHOCTh 3a PE3yJIbTaThl yueOHOI0 Tpy/a, IOHUMaHKUE €ro 3HAaYUMOCTH;
coOroieHrEe TEXHUKHU 0€30I1aCHOCTH, CAHUTAPHO-TUTUEHUYECKUX YCIOBUM TpyAa;

-BOCIIUTAHUE YBAXKECHUA K KYJIbTYpaM U 00bIYasiM pa3HbIX HAPOJIOB;

-BOCIIUTaHHE TBOPYECKOT'O OTHOLICHHS K M30paHHOU Ipodeccuu

Peasu3anus MKOJIbHBIMHM MEAAroraMyu BOCHHMTATEIbHOI0 MOTEHLIHAIA YPOKA OCYLIeCTBJISIETCS
cienylomumMu Merogamu u npuémamm (Moayib «llIkoiabHbI ypok» padouyeil NMpPorpaMmsl
BOCIIMTAHMNSA):

- MPUBJICYCHUE BHUMAHUS IIKOJbHUKOB K LIEHHOCTHOMY acCHEKTy HM3y4aeMbIX Ha YPOKax SIBJICHHIA,
opraHu3anusi HuX padOThl C TMOJy4aeMOH Ha YPOKE COIHMAIbHO 3HAYMMON HWHpOpManumen —
UHUIMUpOBaHUE €€ O0OCYKIeHUS, BBICKA3bIBAHUS YUYalIUMHUCS CBOEr0 MHEHHUS IO €€ MOBOLY,
BbIPa0OTKH CBOETO K HEH OTHOILEHUS;
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- JIEMOHCTpAIMsi JEeTSIM MPUMEPOB OTBETCTBECHHOT'O, TPa)KIaHCKOTO IOBEICHUsS, MPOSBICHUS
YEJIOBEKOIIOOUS U JOOPOCEPICUHOCTH, Yepe3 MOoJ00P COOTBETCTBYIOIIMX TEKCTOB JUIsl YTCHHS, 3a]a4
JUISL PEIICHUs, IIPOOJIEMHBIX CUTYAIUH ISt 00CYKICHUS B KJ1acce;

- TMPUMEHEHHE Ha YPOKE HMHTEPAKTUBHBIX (OPM pabOTHl C YUYAIIMMUCS: WHTEIUICKTYyaJbHBIX HID,
CTHUMYJIMPYIOIIMX TI03HABATEIbHYI0 MOTHBAIMIO IIKOJBHUKOB, JUIAAKTHUYECKOTO Tearpa, TIJie
IMMOJIYYCHHBIC Ha YPOKC 3HAHUA O6I>IFpI)IBaIOTC$I B TCAaTpPaAJIbHBIX ITOCTAHOBKAX; I[I/ICKYCCI/II\/JI, KOTOPBIC
JAOT yYallMMCs BO3MOXXHOCTH MPUOOPECTH OMBIT BEICHHS KOHCTPYKTHBHOIO JHMAJIOra; IPYyMIIOBON
paboTel WK paboTHl B mMapax, KOTOPHIE y4aT IIKOJLHUKOB KOMaHIHOW paboTe M B3aMMOICHCTBHIO C
JIPYTUMH IEThMH;

- BKJIIOYEHHE B YPOK HIPOBBIX MPOLELYpP, KOTOPbIE IIOMOTarT MOJAJEPKAaTh MOTHUBALMIO JETEH K
MOJIYYCHHUIO 3HAHWH, HAJIA)KMBAHUIO TIO3UTUBHBIX MEXJIMYHOCTHBIX OTHOLICHHH B KJIACCE, MOMOTAIOT
YCTaHOBJICHHIO JIOOPOKETATeILHON aTMOC(Ephl BO BpEMs YPOKa;

- opraHu3anus medcrBa MOTUBUPOBAHHBIX M APYAMPOBAHHBIX YYAIIMXCS HAJl UX HEYCIHEBAIOIIMMU
OQHOKJIaCCHUKaMH, JAIOIICTrO IIKOJbHHUKAM COLIMAaJIBHO 3HAYUMBII OIIBIT COTPYAHUYCCTBA U B3alMHOU
TIOMOIIIY;

- HWHUIOUHUPOBAHHUC W TIOAACPIKKA HCCJ’IGI{OBaTeJ’IBCKOﬁ ACATCIIBHOCTH IIKOJBHHUKOB B paMKax
peanu3ali WMH WHAMBHIYAIbHBIX M TPYIIOBBIX HCCIEIOBATEIILCKAX MPOEKTOB, 4YTO JacT
IIKOJIBHUKAM BO3MOXHOCTH HpI/IO6p€CTI/I HaBbIK CaMOCTOATCIIBHOI'O PCIICHHUA TeOpeTHqGCKOﬁ
npoOJeMbl, HaBBIK TEHEPUPOBaHUS U OGOPMIICHUS COOCTBEHHBIX WJICH, HABBIK YBaKUTEIHLHOTO
OTHOIIEHHS K 9y>KUM HJIEsIM, O(OPMIICHHBIM B pab0OTax JAPYIHX HCCIEI0BATENEH, HABBIK ITyOIMYHOTO
BBICTYIUICHHS TIEPE] ay TMTOPHEH, apIryMEHTUPOBAHUS U OTCTAMBAHUE CBOCH TOYKH 3PCHHSI.

10 knacc

Ne . KosmnuectBo

HanmenoBanmue pa3sjaena BocnurarejbHbIH KOMIIOHEHT
n/n 4acoB
1 Teopernueckue ocHOBbI | KoHKypC npe3eHTauuid. Ypoku «310pOBbe 3y

OPraHMYecKOM XUMHMHU u 6e3omacHocThy. llIkonbHas oNMMIIHaA.
2 Yraesonopoabl HHTennekryanbHble UIpbl. XUMUYECKHE

BUKTOPUHBI.
124

3 Kucaopoacogepxamme [Togroroska k HIIK. 3ammra npe3enramuit | 12 4




OprauHu4eCKue COCAMHCHUSA

u peepatoB o reme «BpenHbie
BELIECTBAY.

4 A3oTcoaepikanue DKOJIOTUYECKUE YPOKH. 24
OpraHuYecKue coeMHeHUs
5 BricokomosiekyasipHbIe 3amuTa pedeparoB 1Mo TeMe «XUMHUS B 54
COeIMHEHUS OBITY».
11 kaacce
Ne . KoaunuecTtBo
HanmenoBanmue pa3sjaena Bocnurare/ibHbI KOMIIOHEHT
n/n 4acoB
1 Teopernueckue ocHOBbI | [lIkonbHasg onumnuana. Konkypce
XHMHH MPE3EHTaLHM. 13 4
2 HHurennekryanbHble UIPBIL.
Heopranuueckass xumus XUMHUYECKUE BUKTOPUHBI.
CBos urpa. 17 4
OKOJIOTUYECKUE YPOKH.
3 XuMus " )KU3Hb DKOJIOTUYECKUE KBECTBHI. 44

KonTpoabHbie padoThbl.
Xumus. CoopHuk 3aga4 u ynpaxkaenuii. 10-11 kinaccsl. Yriy0/¢éHHbIN yPOBEHD

. B. bapsiosa
lNon uznanums: 2021
WsparensctBo: «lIpocBemienne»
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