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1. Iliannpyemble pe3yJibTaThbl H3y4YeHHs Y4eOHOIo mpeamera

N3ydeHne XxuMuM Kak 4yacTH npeAMeTHoi oOnactu "EctecTBeHHbIE HAyKHU'" TOKHO O0ECIIEUUTD:

c(OpMHUPOBAHHOCTH OCHOB 1IEJIOCTHOM HAYYHOU KapTUHBI MUPA;

(dopMHpOBaHME TOHUMAaHUS B3aUMOCBSI3U M B3aUMO3aBUCHUMOCTH €CTECTBEHHBIX HAyK;

c(OpMHUPOBAHHOCTH TOHUMAHMSI BIUSHHSI €CTECTBEHHBIX HayK Ha OKPY’KAIOLIYIO Cpey, SJKOHOMUUECKYIO, TEXHOJIOTHUECKYIO,
COLUAIBHYIO U 3TUYECKYIO C(hephl AEATEIbHOCTH YEI0BEKa;

CO3JIaHM€e YCIIOBHH JUIsl pa3BUTHUS HABBIKOB YU€OHOU, MPOEKTHO-UCCIIEA0BATEIbCKOM, TBOPUECKOM 1€ TEIIbHOCTH, MOTUBALIUU
00y4aroIuXcsl K CaMOPa3BUTHIO;

c(OpMHUPOBAHHOCTh YMEHUI aHAIM3UPOBATh, OLIEHUBATh, IPOBEPATH Ha IOCTOBEPHOCTh U 000011aTh HAy4YHYI0 HH(POPMALUIO;
c(OpMHUPOBAHHOCTH HaBBIKOB 0€3011aCHOI pabOThI BO BpeMs TPOEKTHO-HUCCIEI0BATENBCKOM U SKCIIEPUMEHTANBHON JEATENbHOCTH,
IIPU UCTIOJIB30BAHUU JIAOOPATOPHOTO 00OPYAOBAHUS.

2. JInuyHOCTHBIE, MeTaNpPeIMeTHbIE H NPeMeTHbIE Pe3yIbTAThl 0CBOEHHUS Y4eOHOr0 MpeaMeTa

Jluunocmmuwie pesyiomaniol.

POCCHICKYIO TPa)XIaHCKYIO HJIEHTUYHOCTb, NMaTPHOTU3M, YBOKEHHUE K CBOEMY HapoOJy, YyBCTBA OTBETCTBEHHOCTH Tiepen PomuHoid,
TOPZIOCTH 3a CBOU Kpaii, cBot0 PomuHy, mpomuioe U HacTosIIee MHOTOHAIIMOHAILHOTO Hapoaa Poccuu, yBaskeHHe TOCYIapCTBEHHBIX
CUMBOJIOB (Tep0, duiar, TuMH);

TPAXIAHCKYIO TIO3UIUI0 KaK aKTUBHOTO M OTBETCTBEHHOTO YJCHA POCCHMCKOTO OOIIECTBA, OCO3HAIOIIETO CBOM KOHCTUTYIIMOHHBIC
mpaBa U OOS3aHHOCTH, YBaXKAIOMIETO 3aKOH U TPABOMOPSIOK, 00Ialal0IIero YyBCTBOM COOCTBEHHOTO JIOCTOMHCTBA, OCO3HAHHO
MPUHUMAIOIIETO TPAJAUIIMOHHBIC HAIIMOHATBHBIC U O0IEUEIOBEYECKIE TYMAHUCTUYECKHUE U IEMOKPATUIECKHUE IIEHHOCTH;
TOTOBHOCTH K CITyeHHI0 OTEUeCTBY, €To 3aIuTe;

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHUS HAyKW U OOIIECTBEHHOW MPAKTUKH,
OCHOBAaHHOTO Ha JHaJorTe KyJbTYp, a TaKXKe pa3Iu4HbIX (QOpM OOIIECTBEHHOTO CO3HAHMs, OCO3HAHHE CBOETO MeECcTa B

MIOJIMKYJILTYPHOM MUPE;



c(hOpMUPOBAHHOCTH OCHOB CaMOPA3BUTHS M CAMOBOCHUTAHUSI B COOTBETCTBHH C OOIIEUETOBEUECKUMH LIEHHOCTSIMHU U HJCaIaMHU
Ipa)XIaHCKOTO OOIIECTBA; TOTOBHOCTh M CIIOCOOHOCTH K CAMOCTOSITEIbHON, TBOPUECKON M OTBETCTBEHHOM I€ATETbHOCTH;
TOJICPAHTHOE CO3HAHHME U TOBEJICHHE B MOJUKYJIBTYPHOM MHpE, TOTOBHOCTh M CIIOCOOHOCTH BECTH AHMAJIOr C APYTHMMH JIIOIbMH,
JOCTUTaTh B HEM B3aMMOIIOHMMAHMSI, HAXOAUTH OOIIME IEJU U COTPYIAHUYATh JIJISl UX JAOCTHXKEHUS, CIOCOOHOCTh MPOTHUBOCTOSATH
UCOJOTHN JKCTPEMHU3Ma, HAIMOHAIMW3Ma, KCEHO()OOWH, ITUCKPUMHUHALMKA TIO COIHUAIbHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HallMOHAJILHBIM MTPU3HAKAM U JPYTUM HEraTUBHBIM COLIMATBHBIM SIBJICHUSIM;

HABBIKU COTPYJHUYECTBA CO CBEPCTHUKAMU, JETHMH MIIQJIIIETO BO3PACTa, B3POCIBIMU B 00pa30BaTelIbHOM, OOIIIECTBEHHO MOJIE3HOM,
y4eOHO-UCCIEA0BATEIbCKON, TPOCKTHOM U IPYTUX BUJIAX JACSATEILHOCTH;

HPABCTBEHHOE CO3HAHUE U MTOBE/ICHNE HA OCHOBE YCBOCHHS OOIIEYEI0BEYECKHUX IIEHHOCTEIH;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHIO, B TOM YHCJIE CcaMOOOpa30BaHMIO, HA MPOTSKEHUU BCEU KU3HM;, CO3HATEIBHOE
OTHOIIIEHHE K HETIPEPHIBHOMY 00pa30BaHHUIO KaK yCIOBHUIO YCIEIIHON MpodeccuoHaIbHOM U 00IIECTBEHHOM 1eATeThHOCTH;
NPUHATHE M pealu3alyio [EHHOCTEH 370poBoro U Oe3omacHoro oOpas3a JKU3HH, TMOTPEOHOCTH B  (U3HUYECKOM
CaMOCOBEPIIICHCTBOBAHHUH, 3aHITHUSX CIIOPTHUBHO-O3I0POBUTEIBHON JEATEIbHOCTBIO, HENPUATHE BPEAHBIX MPUBBIUEK: KYpPEHUS,
yHOTPeOICHUS aJIKOTOJIsI, HAPKOTHKOB;

OepexHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIICHHE K (PU3NUECKOMY U MCUXOJIOTHYECKOMY 3I0POBBIO, KAaK COOCTBEHHOMY, TaK U
JIpYTUX JIIOAEH, YMEHHE OKa3bIBaTh MEPBYIO TOMOIIIb;

OCO3HaHHBIA BBIOOp Oyaymied mnpodeccudn M BO3ZMOKHOCTEH peanu3alid COOCTBEHHBIX JKHU3HEHHBIX IUIAHOB, OTHOIIEHUE K
npoecCHOHaNBbHON JESITEIbHOCTH KaK BO3MOXKHOCTH y4YacTHSl B PEIICHUU JMYHBIX, OOINECTBEHHBIX, TOCYIapCTBEHHBIX,
oOIIeHAIIMOHATIBHBIX TTPOOIIEM;

c(hOpMUPOBAHHOCTh JKOJOTUYECKOTO MBIIUICHHS, TMOHUMAaHUS BIUSHUS COIMATBHO-DKOHOMUYECKUX TPOIECCOB HAa COCTOSHUE
MPUPOTHOM M COIUATBHON CpeJibl; MPUOOPETEHUE OIBITa YKOJIOTO-HAMPABICHHON e TEIBHOCTH;

OTBCTCTBCHHOC OTHOMICHHEC K CO3JaHNIO CEMBbU HAa OCHOBC OCO3HAHHOT'O IIPUHATHUA LICHHOCTEHU CEMEMHOM KU3HU.



Hcxons n3 IIporpammel BOcIMTaHUSA, JIMYHOCTHBIE PE3YyJbTAaThl MMEIOT HANPABICHHOCTh HA PEIICHUE 3a7ad BOCIIWTAHWS,

Pa3BUTHS U COLMATIN3ALMU 00YUYaIOLINXCS CPEACTBAMU MPEAMETA IO CIEAYIOIUM HAIIPABICHUSIM:
[TaTpnoTHYECKOr0 BOCHMTAHUA: LEHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY M HAaydYHOMY
Haclle/INI0, TOHUMAHUs 3HAUEHUS XMMHUYECKOM HayKd B >KU3HM COBPEMEHHOIO OOIIECTBA, CIIOCOOHOCTH BJaJETh JOCTOBEPHOM
UHpOpMaLMel 0 MEepeloBbIX JOCTUKEHUAX U OTKPBITUAX MHUPOBOW M OTEYECTBEHHON XMMHH, 3aWHTEPECOBAHHOCTU B HAy4HBIX
3HAHMSIX 00 yCTPOMCTBE MUpPA U OOIIECTBA;
I'pask1aHCKOrO BOCHIMTAHUSA: NPEACTABICHUA O COLMAJIBHBIX HOPMAaX M IIpaBUJIaX MEKJIMYHOCTHBIX OTHOILICHUH B KOJUICKTHBE,
KOMMYHUKAaTUBHOM KOMIETEHTHOCTH B OOIIECTBEHHO TMOJE€3HOH, y4eOHO-MCCIIE0BATEIbCKOW, TBOPYECKOW M JAPYTUX BHIAX
JeSITEIbHOCTH; TOTOBHOCTH K Pa3HOOOpa3HOM COBMECTHOM AEATEIbHOCTH NPHU BHINOJHEHMHM Y4YeOHBIX, MMO3HABaTEIbHBIX 3ajad,
BBINIOJTHEHUU XUMHUYECKUX IKCIEPUMEHTOB, CO3aHUM YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMONOHMMAHUIO M B3aMMOIIOMOIIIH B
nporecce 3ToM y4eOHOM MesTeIbHOCTH; TOTOBHOCTH OLIEHUBAaTh CBOE TOBEJACHHWE W MOCTYIKHM CBOMX TOBapHILIEH C MO3ULUHU
HPaBCTBEHHBIX U IIPABOBBIX HOPM C YUYETOM OCO3HAHHUS IMOCIIEACTBUN IIOCTYIIKOB;
[{eHHOCTH HAayYHOrO NO3HAHMS: MHUPOBO33PEHUYECKUX MPEACTABICHUNA O BEIIECTBE M XMMHYECKOM PEaKIUH, COOTBETCTBYIOIIMX
COBPEMEHHOMY YPOBHIO DPa3BUTUS HAyKM M COCTABJISIOIIMX OCHOBY I IIOHMMAaHMS CYIIHOCTH HAy4YHOM KapTUHBI MHpA;
MpecTaBIeHUl 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTUS MPUPO/Ibl, B3aUMOCBA3SAX YeJIOBEKa C MPUPOAHON CpeAod, O POIN XUMHHU
B IIO3HAHUU DTUX 3aKOHOMEPHOCTEH; II03HABAaTEJIbHBIX MOTHMBOB, HAIPABJICHHBIX HA II0JYyYEHHE HOBBIX 3HAHUU II0 XUMMHH,
HEOOXOIUMBIX JJi1 OOBSCHEHUs HAOII0AaeMbIX IPOLIECCOB U SBJIEHUH; MO3HABaTEbHOM, MHQOPMAIIMOHHON M YUTATENbCKOM
KyJBTYpBl, B TOM YHCJI€ HaBBIKOB CaMOCTOATEIHHON pabOThl C y4eOHBIMH TEKCTaMH, CIIPABOYHOM JHUTEpaTypoil, AOCTYIHBIMHU
TEXHUYECKUMH CPEJICTBAaMH WH(POPMAIIMOHHBIX TEXHOJIOTUH; HHTEpeca K 00YyYeHHIO U MO3HAHUIO, JTI0O03HATEIbHOCTH, TOTOBHOCTH
U CIIOCOOHOCTU K caMOOOpa30BaHUIO, TPOECKTHON U MCCIEA0BATENbCKON EATEIbHOCTH, K 0CO3HAHHOMY BBHIOOPY HANpaBICHHOCTH U
YpOBHS 00y4eHus B JalbHEHIIEM;
@opMUpOBaHUA KYIbTYPhI 340POBbs: OCO3HAHMS IEHHOCTHU JKU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3[I0POBbIO, YCTAHOBKH Ha

3M0pOBBIN 00pa3 KHU3HU, OCO3HAHUS TMOCIEACTBUA M HENPHUATHS BPEIHBIX NPUBBIUEK (yHOTpeOJEeHUs ajKoroiisi, HAapKOTHUKOB,



KypeHHsI), HEOOXOAMMOCTH COOIIOIEHUS MPAaBWII OE30MaCHOCTH IpU OOpaIleHNH ¢ XUMUYECKUMH BEIIECTBAMU B OBITY U pEaJIbHON
KU3HU;

TpynoBoro BoCIUTaHUA: MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO IpodeccHil W Tpyda pa3iudyHOIro poja, YBaXXEHUE K TPyAy H
pe3ynbTaTaM TPYyI0BOM AEATENbHOCTH, B TOM YHCIIE HA OCHOBE MPUMEHEHHUs MPEAMETHBIX 3HaHUH 110 XMMUH, OCO3HAHHOIO BbIOOpa
VH/IMBUYaJbHOM TPAGKTOPUU MPOAOIDKEHHsS 00pa3oBaHMs € Y4YETOM JIMYHOCTHBIX MHTEPECOB U CIOCOOHOCTH K XUMUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH; yCHEIHON NpodeCcCHOHATbHOW JEATEIbHOCTH M Pa3BUTHS HEOOXOIMMBIX YMEHUM;
TOTOBHOCTD aallTUPOBATHCS B IPO(HECCUOHATILHON CPEIE;

DKOJIOrMYECKOro BOCIUTAHMS: YKOJIOTHYECKHU LEI€CO00Pa3HOr0 OTHOLIEHHS K IPUPOJE KaK HCTOYHUKY KHU3HHU Ha 3eMile, OCHOBE €€
CYLIECTBOBaHMS, MOHUMAHUS LIEHHOCTH 3/J0POBOrO M Oe30macHOro odpasa >KW3HH, OTBETCTBEHHOI'O OTHOILEHUS K COOCTBEHHOMY
(Gu3N4ecKOMy M INCHUXHYECKOMY 370POBBIO, OCO3HAaHUS LIEHHOCTH COOJIONEHUS INpaBWiI O€30IIaCHOrO IOBEAEHUS Npu padoTe C
BEIIECTBAMH, a TAK)KE B CUTYalMsIX, YTPOXKAIOLIUX 3710POBBIO U KU3HHU JIIOACH; CIIOCOOHOCTH MPUMEHSTh 3HAaHUS, [TOJydyaeMble TIpU
W3Y4YEHUHM XUMUH, I PELICHUs 3a/ad, CBSI3aHHBIX C OKpPYXKarolleW NPUPOAHON CPENOM, MOBBILIEHHWS YPOBHS 3KOJIOIMYECKON
KYJIBTYpbl, OCO3HAaHUS IJI00ANIBHOIO XapakTepa HKOJIOTHYECKHUX MpoOieM W MyTed HMX pelleHUs MOCPEACTBOM METOIO0B XHMMHH;

OKOJIO'MYCCKOI'O MBIIIJICHHUA, YMCHHA PYKOBOJACTBOBATLCA UM B HO3H3B3TCJIBHOI>1, KOMMYHHKaTI/IBHOfI u COHHaHBHOﬁ IMPaKTHUKCE.

Memanpeomemmusie pe3yiomamai:

YMEHUE CaMOCTOSITEIbHO OINPENCIATh LENU AEATEIBHOCTH U COCTABJIAThH IUIAHBI IEATEIBHOCTH; CAMOCTOATENIBHO OCYLIECTBIATS,
KOHTPOJIUPOBATh U KOPPEKTUPOBATH IEATEIBHOCTD; UCIOJIb30BATh BCE BO3MOKHBIEC PECYPCHI ISl JOCTHUKEHUS IMOCTABICHHBIX LIEJIEH
U peaju3aliy IUIaHOB JEATEIbHOCTH; BBIOMPATh YCIEIIHbIE CTPATETUN B PA3IUYHBIX CUTYaIIHsIX;

YMEHHE TPONYKTHUBHO OOLIATHCS W B3aWMOJEHCTBOBAaTH B MPOIIECCE COBMECTHOM AEATEIBHOCTH, YUYHTHIBATH MO3ULUHU JAPYTHX
YYaCTHUKOB JIEATEIbHOCTH, 3P (PEeKTUBHO pazpeniarb KOHPIUKTHI;

BJIaJICHUE HAaBBIKAMH MIO3HABATEIILHOM, Y4eOHO-HCCIEI0BATENBCKOM U MPOEKTHOM AESITEIbHOCTH, HAaBBIKAMH Pa3pelIeHus npooiem;
CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbHOMY IOMCKY METO/AOB pEIICHMS] MPAKTHUYECKUX 3aay, MPUMEHEHHUIO0 Ppa3InyHbIX

MCTOOOB ITIO3HAHHAA,



e TOTOBHOCTb M CIIOCOOHOCTH K CAMOCTOSITEIbHON MH(OPMAIMOHHO-TI03HABATEIHLHOM JAEATEIbHOCTH, BJIaJICHUE HABBIKAMHU MOTYyUYECHUS
HeoOXouMOM HH(pOpMAIIMM U3 CIOBapel pa3HbIX THUIIOB, YMEHHE OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHUKAX HHGOpMAaIuW,
KPUTUYECKHU OIIEHUBATH U UHTEPIIPETUPOBATh HHPOPMALIHIO, TOYyYaEMYIO U3 Pa3IMUYHBIX HCTOYHUKOB;

e yMEHHE HCIOJIb30BaTh Cpe/icTBa MH(GOPMALIMOHHBIX M KOMMYHHUKAIIMOHHBIX TexHonorui (nanee - UKT) B pemieHnn KOTHUTUBHBIX,
KOMMYHUKaTHUBHBIX W OPTaHU3AIlMOHHBIX 3a7]ad C COOJIONEHHEM TpPeOOBaHHMM SPrOHOMHKH, TEXHHKH O€30MacHOCTH, TUTHEHBI,
pecypcocOepekeHus, MPaBOBBIX U ITUUECKUX HOPM, HOPM MH(GOPMAITMOHHOM 0€301MacHOCTH;

e BIAJICHHE HABBIKAMH TO3HABATENBHOW pedreKCHy KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUN W MBICIUTEIBHBIX MPOILECCOB, HX
pE3yJIbTaTOB M OCHOBaHUM, TPAHUIl CBOETO 3HAHMS M HE3HAHUS, HOBBIX MTO3HABATEIbHBIX 3a/1a4 U CPEJICTB UX JTOCTHXKCHHUS.

3. Conepxxanue y4eOHOIo nmpeamMera, Kypca

[Tockonbky PenepaibHblid TOCYIapCTBEHHBIM CTAaHAAPT CPEIHEro 00IIero 00pa3oBaHus HE KOHKPETU3UPYET colep:kaHue 00yUueHus 1o
XMMHH, OIPAaHUYMBAsACh IEpeuyHcIeHHEeM TpeOOBaHMN K pe3yiapraraM oOydeHHs, B CBOEH COAep)KaTeIbHOM YacTh JaHHas pabodas
IporpaMMa OTTAQJIKHMBAE€TCS OT IPUMEPHOM NpOrpaMMbl 1O XHWMHHM, MPEACTAaBICHHON B CTpykType IIpumepHOil OCHOBHOI

00111e00pa3oBaTebHON MPOTPAMMbI CPEAHETO 00IIero 00pa3oBaHusl, KOTOpas OonpeaeiseT CISAYIONIEe CoAepKaHue.
3.1. TeopeTuyeckasi 4acThb
OCHOBBI OpraHM4€CKON XUMHH

[TosiBneHne u pa3BUTHME OPraHUYECKOM XMMHMM Kak Hayku. [Ipeamer opranmdeckoil xumuu. MecTo M 3HaY€HUE OPraHUYECKONM XHMHH B
CUCTEME €CTECTBEHHBIX HayK.XMMHUYECKOE CTPOEHHUE KAK MOPSI0K COETUHEHUSI aTOMOB B MOJIEKYJIE COMNIACHO MX BaJe€HTHOCTU. OCHOBHBIE
MOJIOKEHUSI TEOPUHA XMMUYECKOTO CTPOCHMS OpraHndeckux coeanHeHuin A.M. bymiepoBa. YmepoaHslil CKeJIeT OpraHUuYeCKONH MOJIEKYIIBI.
KparHocTh xuMHueckoil CBsI3U. 3aBUCHMOCTb CBOMCTB BEIIECTB OT XMMUYECKOTO CTpoeHus mMoiekyn. M3omepus u uzomepsl. [lonsitue o
dbyHKIMOHanbHOM rpynme. [IpuHuunel k1accuukanum oprannyeckux coenuHeHuit. CucrtemMarnyeckas MeXIyHapoaHasi HOMEHKIIaTypa U

NPUHLIUIB 00pa30BaHUsl Ha3BAaHUM OPraHMYECKUX coenuHeHUi.AnkaHbl. CTpoeHHE MOJEKYyJIbl MeTaHa. | OMOJIOTHYECKUN psfl aTKaHOB.



I'omonoru. Homenkiarypa. M3omepust yriiepoHOro ckenera. 3aKOHOMEPHOCTH MU3MEHEHHs (PU3UYECKUX CBOMCTB. XMMHUUYECKHUE CBOMCTBA
(Ha mpuMepe MeTaHa W 9JTaHa): PEaKIUu 3aMelleHHs (TraJoreHHpOBaHUE), INETHAPUPOBAHUA KaK CIOCOOBI TOJMYUYEHHUs Ba)KHEHIIMX
COCIMHEHUN B OpPraHWYecKOM CHHTe3e. [opeHne MeTaHa Kak OAMH M3 OCHOBHBIX HCTOYHHMKOB TEIJIa B NPOMBIIUIEHHOCTH U OBITY.
Haxoxzaenue B npupojie u npuMeHeHne ajkaHoB. [ToHsTue o nukinoankanax.AjgkeHbl. CTpoeHUE MOJIEKYIbI 3TUJICHA. | OMOJIOTHUeCcKuid psil
ankeHoB. Homenkinarypa. M3omepus yriepoaHoro ckejeTa U MoJIOKEHHsI KpaTHOM CBA3U B MOJIEKyJie. XUMUYECKHUe CBOMCTBA (Ha MpUMepe
ATWIIEHA): pEaKUHMH NPHUCOEAMHEHMs (TaJlOr€HUpPOBAHME, TMAPUPOBAHUE, THIpaTallysl, THIPOraJOreHUPOBAaHUE) KaK CHOCOO MONTy4YeHUs
(YHKIIMOHANIBHBIX MPOU3BOJHBIX YIIEBOAOPOAOB, ropeHus. [lonummepusanus 3TUiIeHa KaK OCHOBHOE HANpaBliEHHWE €r0 HCIOIb30BaHUS.
[lonuaTHIIeH KaKk KPYNMHOTOHHAXHBIA MPOIYKT XMMHUYECKOrO Mpou3BoiacTBa. [IpuMenenue stuieHa.AnkaaueHsl U kayuyku. [lonstue o6
aNKaJMeHax KaK YIJIEBOIOpOAax C AByMsI MBOMHBIMU cBs3siMu. [lonmumepusanus nuBuHmiua (OyTtamueHa-1,3) kak croco0 MHOTydeHUs
CUHTETUYECKOr0 Kaydyka. HaTrypanbHbplii M CHHTETHMYECKHHA Kaydyku. Bynkanmsanus kaydyka. Pesuna. IlpuMeHeHHme kaydyka H
pe3uHbl. AKuHBI. CTpO€HHE MOJEKYJbl arnleTuieHa. ['omonornueckuil psaa ankuHoB. Homenkiarypa. M3oMepus yriepoaHOro ckelera u
MOJIOKEHUSI KPaTHOM CBSI3M B MOJIEKyJie. XMMUYECKHE CBOMCTBA (HAa MpUMEpE alleTUIICHA): PEaklu MPUCOEANHEHUs (rajJoreHupOBaHUE,
TUIPUPOBAHUE, TUIpaTalusi, TUAPOTATIOTEeHUPOBAHNE) KaK CIOCO0 MOJIy4YeHHUs MOJMMEPOB M JIPYrHMX IMOJIE3HBIX MPOAYKTOB. lopeHue
alleTUJIEHA KaK MCTOYHUK BBICOKOTEMIIEPATYPHOTO IUIAMEHHM JUIsl CBapKU U pe3Ku MeTaiioB. [IpuMenenue aneruneHa. ApeHsl. beH3on kak
MPECTaBUTENh apOMaTUYECKUX ymieBonopoaoB. CrTpoeHue MoyeKynbl OeH3oma. XHWMHUYECKHEe CBOWCTBA: peaklUUd 3aMelleHus
(rajoreHMpoBaHWE) KaK CHOCOO TMOJNYYCHHsS] XHMHUYECKHUX CpEJCTB 3alllUThl PACTCHMH, TMPUCOCNWHEHUs (THAPUPOBAHME) KaK
JI0Ka3aTeNIbCTBO HEMpEeNbHOro Xapakrepa Oen3ona. Peakuust ropenus. [lpumenenne 6enzona.Crnuptsl. Knaccudukanus, HoMeHKIaTypa,
M30MEpPHUS CIUPTOB. METAaHOI M 3TAHOJ KaK IMPEACTABUTENN NPEACIbHBIX OJHOAaTOMHBIX CIMPTOB. XMMHUYECKHE CBOMCTBA (Ha IpHUMeEpe
METaHOJIa ¥ ATAHOJIA): B3aUMOJICHCTBHE C HATPUEM KaK CIIOCO0 yCTaHOBJICHUS HAIWYHSI TUAPOKCOTPYIIIIBI, PEAKIHsl C TaJOT€HOBOAOPOIaMHU
KaK crnoco0 TMOJIy4eHHUs pacTBOPUTENCH, JeruapaTainus Kak crnocoO MoiydeHusl dTHieHa. Peakuusi ropeHusi: CnUpThl Kak TOIUIMBO.
IIpumenenue metaHosna u 3TaHona. Gusnonornyeckoe 1eCTBUE METAHONA U 3TAHOJIA HA OPTaHMU3M YEJI0BEKA. DTUIEHINIMKOIb U IIIMUEPHUH
KaK TpeJICTaBUTENH MpPEeIbHBIX MHOTOATOMHBIX CHOUpPTOB. KauecTBeHHass peakiusi Ha MHOTOaTOMHbIE CIIUPTHI U €€ NMPUMEHEHUE IS

pacnio3HaBaHuAg TIIMHOCPHHA B COCTABC KOCMCTHYCCKHUX CPCIACTB. HpaKTI/I‘-IeCKOe MNPUMCHCHUC OTUIICHITIMKOIA H FJ'H/II_[epI/IHa.(DeHOJ'I.



Crpoenue monekynbl (eHona. BzauMHoe BiHsiHUE aTOMOB B MoJjekyle (geHona. XUMHUUYECKHE CBOMCTBA: B3aWMOCIHCTBUE C HaATpHEM,
TUAPOKCHUIOM HaTpusi, OpomoMm. IIpumenenme deHoma.Anpaeruapl. MeraHans (popManbaerua) W OSTaHAIb (alEeTAIBACTH) Kak
MPEACTAaBUTENN MPEASTbHBIX ajbJeruaoB. KadecTBeHHBbIE peaklMM Ha KapOOHWIBHYIO TPYIIy (peakius «CepeOpsHOTO 3epKaiay,
B3auMojeiicTBue ¢ ruapokcunoMm menu (II) m ux mpuMeHeHue ISl OOHAPYKEHHUsS MPENCTbHBIX aJbJCTHI0B B MPOMBIIICHHBIX CTOYHBIX
Bomax. Tokcwm4HOCTH anbiaeruaoB. l[IpuMenenue QopMmanpaeruaa u anertaipiaeruaa. KapOoHOBbIE KHCIOTHL. YKCYCHas KHCJIOTa Kak
MPEACTaBUTENb MPEIEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIOT. XUMHUYECKHUE CBOMCTBA (Ha MPUMEPE YKCYCHOW KUCIOTHI): PEaKIUU C
MeTaJlJlaMHd, OCHOBHBIMH OKCHJaMH, OCHOBAaHHUSMH M COJIIMH KaK ITOATBEPIKIEHHE CXOACTBA C HEOPTraHWYECKUMHU KHCIOTaMU. Peakius
TepudUKAIMU KaK CIOCO0 TMOTy4YeHUs] CIOXKHBIX 3¢upoB. [IpuMeHenune ykcycHou KuUcHOThL. [IpencraBieHue O BBICHIMX KapOOHOBBIX
kuciotax.CiaoxkHbie 3GUpsl U KUPBL. CIokKHBIE 3PUPHI KaK MPOAYKTHI B3aUMOACHCTBUS KapOOHOBBIX KHCJIOT cO cnupTamu. [IpumeneHnue
CJIIOKHBIX 2(UPOB B MUIIEBON U MapPIOMEPHONW MPOMBIIUICHHOCTH. JKUPBI Kak CIOXKHBIC PUPHl DIHUIEPUHA U BBICIINX KapOOHOBBIX
KUCJIOT. PacTuTenbHbIe W JKMBOTHBIC J>KHPBI, UX cOCTaB. Pacro3HaBaHHMe pacTUTEIBHBIX JKHPOB Ha OCHOBAaHMHM HMX HEMPEISIbLHOTO
xapaktepa. [IpuMeHenue KupoB. [HaApoIN3 WM OMBIICHHUE KUPOB KaK CIIOCO0 MPOMBIIIIICHHOTO MOTYUYEHHUs COJIH BBICIIMX KapOOHOBBIX
KHUCJIOT. MBIJIA KaK COJIM BBICHIUX KapOOHOBBIX KHUCIIOT. Motoiue cBoiicTBa MbuIa. YrieBoasl. Knaccudukanus yrieBonoB. Haxoxnenue
yIJIEBOJIOB B mpupoze. [7oko3a kak anpaeruaocnupt. bpoxenue mmoko3sl. Caxaposa. ['uaponus caxaposbl. Kpaxman u 1esoino3a Kak
OMOJIOTUUYECKHE TIOTUMEPhl. XMMHUUECKHUE CBOMCTBA Kpaxmalia U LeJITI0I03bl (THAPOIN3, KAYECTBEHHAS PeaKIus ¢ HOI0M Ha Kpaxmal U ee
MpUMEHEHHE JIIsi OOHapy)XCHHS Kpaxmaja B NpOAyKTaxX muTaHus). I[IpumeHeHune u Oumosiormueckas poiib yrieBojoB. IloHsTtue 00
HMCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEPE aleTaTHOro BojokHa.MneHTudukaius opraHMdecKuX COeAMHEHUN. [ eHeTHuueckast CBsI3b MEXKIY
KJIACCaMU OPTaHUYECKUX COeTUHEHUH. TUIbl XMMHUYECKHX peakluii B OPTaHUYECKOW XWUMUU.AMUHOKUCIOTHI W Oenku. CocraB u
HOMEHKJIaTypa. AMHHOKHUCIOTHI Kak aM(OTepHble OpraHuyeckue coeauHeHus. llenmTuaHas cBsS3b. buomormueckoe 3HaueHUE O-
aMUHOKHCIIOT. O0nacTy MpUMEHEHUsT aMHUHOKUCIIOT. benku kak mpupoanble Ouomonumepbl. CocTaB W cTpoeHHEe OeKoB. XUMHUUYECKHE
CBOMCTBA OEJIKOB: TUAPOIN3, AeHaTypalus. OOHapykeHHe OeIKOB MPU MOMOIIIN KaueCTBEHHBIX (IIBETHBIX) peakiuii. [IpeBparienus 6emkoB

UMM B opranu3me. bronorndeckue GyHKIUU OETKOB.



TeOpeTI/ILIeCKI/IC OCHOBBI XMMHUH

Crtpoenue BemectBa. CoBpeMeHHass MOJIENIb CTPOCHUS aToMa. DJNeKTpoHHas koHpuryparmus aroma. OCHOBHOE U BO30YKJICHHBIC COCTOSHHUS
aromoB. Knaccupukanus XUMHUYECKHX 3JIEMEHTOB (s-, P-, d-amemeHThI). OCOOCHHOCTH CTPOCHHS SHEPreTUYECKHX YpOBHEH aroMoB d-
aneMeHTOB. l[lepuoanueckas cucrema xumuueckux snemeHToB .M. MenaeneeBa. ®@usnueckud cmbica llepuognueckoro 3akona [I.H.
Menneneesa. [IpuunHbl 1 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWMCTB 3JIEMEHTOB M MX COCIMHEHUMN MO MEpuojlaM W Tpynmnam. DJIeKTpOHHas
MPUPOJa XUMHUYIECKON CBSA3U. DIEKTPOOTPUIIATEILHOCTh. BUABI XUMHUECKON CBsI3M (KOBaJIeHTHAsI, HOHHASI, METaJUIMYECKasi, BOAOPOIHAS) U
MeXaHU3Mbl ee¢ oOpa3oBaHms. Kpucramimdyeckue W amMopdHBIE BemIecTBA. THIBI KPUCTAIIIMYCCKUX PEIICTOK (aTOMHAs, MOJICKYJIsSpHas,
WOHHAs, METaJUIMYECKas ). 3aBUCUMOCTh (PM3UYECKUX CBOMCTB BEIIECTBA OT THIA KPUCTAJUIMUECKOW pemieTku. [IpuunHbl MHOTOOOpa3us
BEIIECTB. XUMHUUECKHE peakiuu. [OMOreHHbIe U reTeporeHHble peaknuu. CKOpOCTh PeaKIluu, € 3aBUCUMOCTb OT Pa3IMYHbBIX (haKTOPOB:
MIPUPOIBI PEATUPYIOMINX BEIIECTB, KOHIIEHTPALIMU PEArUPYIOIMINX BEIIECTB, TEMIIEPATYPhl, MIOMAIA PEAKIIMOHHON MOBEPXHOCTH, HAITMYUS
Karanu3aropa. Poib kaTaan3aropoB B IPHPOJIE U MPOMBIIIJIEHHOM MPOU3BoACcTBe. OOpaTUMOCTh peaklni. XMUMHUECKOEe PABHOBECHE M €TI0
CMEIIEHUEe TOJl JCHCTBUEM pPa3IUYHBIX (DAKTOPOB (KOHIICHTpAIMS PEareHTOB WJIM MPOAYKTOB PEaKIMH, JaBJICHHE, TEeMIlepaTypa) IJis
CO3/IaHHsI ONTUMAJIbHBIX YCJIOBUM MPOTEKAHHUS XMMHUYECKUX TporieccoB. Jucnepcubie cuctembl. [loHsTHE O Koyutouaax (30, Teiu).
Uctunnbie pactBopsl. Peakiiuu B pacTBopax 35ekTponToB. pH pacTBopa Kak mokasaresib KUCIOTHOCTH cpelibl. ' uaponus coneil. 3HaueHue
TUApPONIN3a B OHUONOTHYECKUX OOMEHHBIX Tpoiieccax. OKHUCIUTETbHO-BOCCTAHOBUTEIBHBIE PEAKIUMM B TPHUPOAE, MPOU3BOJCTBEHHBIX
npoIeccax M KU3HEACATEIbHOCTH OpraHu3MOB. OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA MPOCTHIX BEIIECTB — METAJJIOB IVIABHBIX U
MOOOYHBIX TOATPYII (Medb, XKEIe30) U HEMETAIOB: BOAOPOJ]A, KHUCIOpOAa, TaJIOTeHOB, Cepbl, a3oTa, (ocdopa, ymiepona, KpeMHHS.
Koppo3usi MetamioB: BUABI KOPPO3UH, CHOCOOBI 3alUThl METAJUIOB OT KOPPO3WH. DJIEKTPOJIHM3 PAacTBOPOB M paciuiaBoB. [IpumeHeHue

JJIEKTPOJIN3A B POMBILILIEHHOCTH.
XUMHS U KU3Hb

Hayunble MeToabl Mo3HaHUsS B XUMUU. VICTOUHHMKM xumudeckod uHpopmanuu. [louck uHpopManuu 1no Ha3BaHUSAM, UIECHTU(UKATOpaM,

CTPYKTYpHBIM (popmynam. MoaenupoBaHHe XUMHUYECKHUX TPOLECCOB M SBICHHUM, XUMUYECKUN aHAIU3 M CHHTE3 KaK METOAbI HAYYHOIO



MOo3HaHUsS. XUMHUS U 310poBke. JlekapcTBa, pepMeHThI, BUTAMUHBI, TOPMOHBI, MUHEpaJIbHbIE BOABL. [IpoOieMbl, CBsI3aHHbIE C TPUMEHEHUEM
JIEKapCTBEHHBIX TpenapaToB. BpeaHpie MpUBBIUKY U (DAKTOPHI, pa3pylialoimue 310poBbe (KypeHue, yrnoTpeOaeHue aaKorosis, HApKOMaHus).
Paunmonansnoe nutanue. [luimessie 106aBku. OCHOBBI MUIIEBON XUMUU. XUMHUS B IOBCEAHEBHOM XKU3HU. MOIOIINE U YUCTSIINE CPEICTBA.
CpenctBa OOpbOBI ¢ OBITOBHIMH HACEKOMBIMH: PEIENJICHThI, MHCEKTULMIbI. CpeacTBa JMYHOM THUTHEHBI M KOCMETHKHU. l[IpaBuia
0e3omacHO pabOThl ¢ €IKMMH, TOPIOUMMH U TOKCUYHBIMH BEIIECTBAMH, CPEJICTBAMH OBITOBOM XHMHH. XHMHS U CEIBCKOE XO3SMCTBO.
MuHepanbHbIe U opraHudeckue ynoopenus. CpeacTsa 3allUThl pacTeHUN. XUMUS U dHepreTuka. [I[pupoaHbie HCTOUHUKHU YITIEBOJIOPOIOB.
[TpupoaHslilt 1 moMyTHEIR HETSIHOM raspl, UX cCOCTaB U Ucmonb3oBaHue. CoctaB HePpTH U ee mepepadboTka. Hedrenponykrel. OkTaHOBOE
gyucio 6enzuHa. OxpaHa okpy:karoien cpepl npu HerenepepadboTke U TPAHCIIOPTUPOBKE HE(DTENPOTYKTOB. AJIBTEPHATUBHBIC UCTOUHUKHU
SHEpruu. XuMus B cTpouTeiabcTBe. LleMeHT. betoH. [log0op onTMManbHBIX CTPOHMTENBHBIX MATEpUATIOB B MPAKTHUYCCKON NEATEIbHOCTH
YeJioBeKa. XHUMHS U JKOJOTHA. XUMHUUYECKOE 3arpsi3HEHHE OKpYKawoIled cpeasl W ero mocienctBus. OxpaHa ruapocdepsl, MOYBHI,

arMocepsl, Gropsl U PayHbl OT XMMHUYECKOTO 3arpsI3HCHHUS.

3.2. [IpakTHYyeckasi 4acTh
[IpumepHas nporpamma YTOYHSIET, YTO BBIOOp TEMATHKHU M YMCiIa pabOT MPOU3BOJUTCS YUUTENEM, TOATOMY B MEpPEUYCHb MPAKTUYECKUX U
mabopaToOpHBIX paboT, cocTaBuTeIeM pabodeil MporpamMMmbl BKIIOYEHBI T€ PaOOTHI, IJIsI KOTOPBIX MMEETCS MaTepHalbHO-TEXHUUYECKOE

o0OecIieueHHE B IIKOJIE.
10 xnmacc:
e (CBoliCcTBa OTHOATOMHBIX U MHOTOAQTOMHBIX CITUPTOB
e XUMHYECKHUE CBONMCTBA aJIbJIETHUIOB
e Pemienne sKkciepruMEHTAIBHBIX 3a]1a4 Ha MOJTyYeHHEe OPTaHUYECKUX BEIIECTB
e PenieHue 3KCIEpUMEHTANIBHBIX 33]1a4 Ha PACIIO3HABAHUE OPraHUYECKUX BEUIECTB

11 xmacc:



XUMHSI KOCMETHYECKUX CPEJICTB

OCHOBBI ITUIIIEBOI XUMUH.

KauecTBeHnHbIC pC€aKur Ha HCOPraHNYCCKHUEC BCIICCTBA U NOHBI.

HccnenoBanue BIUSHUS Pa3JIUIHBIX (baKTOPOB Ha CKOPOCTb XUMMYECKOU PCaKIu.

Tumnel PaCUYCTHBIX 3aJla4:

HaxoxneHnue MOHGK}’HHPHOIZ (bOpMYJIBI OPraHUYCCKOro B€IICCTBA 110 €TI0 IINIOTHOCTH U MACCOBBIM J0OJISAM 3JICMCHTOB, BXOISIIUX B

€TI0 COCTaB, WU I10 IIPOAYKTAM CIropaHHA.

Pacdersl MaccoBOl 101H (MaCCI)I) XUMHNYCCKOIo COCAMHCHUSA B CMCCH.

Pacuetsl maccel (00beMa, KOIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIUH, €CIIM OJTHO U3 BEIIECTB JaHO B U30BITKE (MMEET MIPUMECH).

PacueTsl MaccoBO# UM 00bEMHOM A0JIK BbIXOJA IIPOAYKTA pCaKIHUH OT TCOPETUICCKU BO3MOXKHOIO.

Pacuets! TemioBoro adexra peakium.

Pacdetbl 00bEeMHBIX OTHOIIEHUH Ta30B MPU XUMHUECKUX PEAKIIUSIX.

Pacuetsl macchl (00beMa, KOTMYECTBA BEIIECTBA) MPOIYKTA PEAKIMH, €CJIM OJJHO U3 BEIIECTB JIaHO B BUJE PACTBOPA C ONpeAeSIEHHOM

MAacCCOBOM J0JIEN PAaCTBOPEHHOTO BEIIECTBA.

4. TemaTnyeckoe pacnpeaeenne KOJU4ecTBa YACOB

Ne Tema KonnuecTBo yacos Hanpasnenus BocnuTarebHOM XapakTepucTHKa OCHOBHBIX BUJIOB JIETEILHOCTH YUEHHKA
TBI
10 knacc 11 knace pabo
1 OcHoBbl 68 - [TarproTnueckoe BocIIuTaHUE XapakTepru30BaTh 0COOEHHOCTH COCTaBa U CTPOCHUS
OpraHu4ecKon dopMupoBaHHe KYJIbTYPHI 310pOBbsl  OpraHUYecKuX BemecTB. KiaccuduuupoBars ux Ha OCHOBE
XUMAN LleHHOCTH HAyYHOTO TTO3HAHUS MIPOUCXOXKICHHS U TIepepaboTKi. ApPryMEeHTHPOBATh




I'paxxnaHCcKO€ BOCIIUTAHKE
DKOJIOrMYECKOe BOCIIUTAHHUE

HECOCTOSITEILHOCTh BUTaMu3Ma. OnpeaensaTh OTIMYUTEIbHbIC
0COOEHHOCTH YTIIeBOJ0pO10B. DOpMYIHPOBATH OCHOBHBIE
MOJIOKEHUS] TEOPUU XUMHUYECKOTO CTPOCHUS

A. M. bytnepona. Pa3znuyarb NOHATHS «BaJICHTHOCTHY U
«CTETIeHb OKUCIICHUS.

CocTaBisTh MOJNEKYISIPHBIE U CTPYKTYpHBIE (hOPMYJIBL.
KnaccudunupoBarh KOBAICHTHBIC CBS3H 110 KPATHOCTH.
OOBACHATH SIBJICHHE U30MEPUU U B3aUMHOE BIIUSHHUE aTOMOB B
Mosiekyse. OnpenensiTh IPUHAAIECHKHOCTh COSTMHEHHUM K
YIJIEBOJIOPO/IaM Ha OCHOBE aHaJlM3a COCTaBa UX MOJIEKYII.
JlaBaTh Ha3BaHMS YIIIEBOAOPOJAM IO MEXKTyHAPOIHOM
HOMEHKJIaType. XapaKTepu30BaTh COCTaB M CBOMCTBA
BXHEHIIIUX MpeACcTaBUTENeH yrieBonopoaos. Habmogars
XUMHYECKHH 9KCIIEPUMEHT ¢ (PUKCUPOBATh €T0 PE3yIbTATHI.
Paznuyare MOHATHS «TOMOJIOT» U «U30MEp». XapaKTepru30BaTh
COCTaB M OCHOBHBIC HANPABJICHUS N1EPEPadOTKU U
MCIT0JIb30BaHUS TPUPOIHOTO Tasa.

CpaBHUBaTh HAXOXK]ICHUE B PUPOJIE U COCTAB MPUPOAHOTO U
MOMYTHBIX Ta30B.

XapakTepu30oBaTh COCTAB U OCHOBHBIE HAIIPABJICHUS
nepepaboTKH U UCTIOIH30BaHUS TTOMYTHOTO Ta3a.
XapakTepu30oBaTh COCTAB U OCHOBHBIE HAIPABIICHUS
nepepadboTku HedTu.Paznuuars HEPTsIHBIE QpaKIUU U
OTHCHIBAThH 00JaCTH UX IPUMEHEHHS.

Oco3HaBaTh HEOOXOAMMOCTh XUMHYECKUX CIIOCOOOB
MOBBIIICHHS KadecTBa OeH3uHa. llpoBoauTh, HAOMOAATH U
OTHMCHIBATh XUMUYECKHUI SKCTIEPUMEHT JIJIsl TOJITBEPIKICHHS
CTPOEHHMS Y CBOMCTB Pa3JIMUHBIX OPraHUUECKUX COCUHEHUH, a
TaKKe UX UACHTU(GHUKAINH C TIOMOIIBIO KAY€CTBEHHBIX PEAKIIUM.
OOBACHATH, UTO TaKOe OMOTEXHOJIOTHS, TeHHAs! (WK
TeHETHUYECKas ) MHKEHEPHsI, KIIETOYHAS] HH)KCHEPHs,
Ouonornyeckas HKeHepus, KIOHHPOBaHUE,
MMMOOHITN30BaHHbIE ()EPMEHTHI.

XapakTepru3oBaTh poiib OMOTEXHOJIOTHUHU B PEIICHUH
MPOJIOBOJILCTBEHHOM MPOOIEMBI U COXPAHEHUH 3/I0POBbSI
YeJoBeKa.




Teopernueckue
OCHOBBI XUMHUU

58

enHoctu Hay4YHOTO MO3HAHUS
I'paxxganckoe BociuTanue
TpynoBoe BociuTaHue

AprymMeHTHpOBATh CI0)KHOE CTPOEHHME aTOMa KaK CHUCTEMBI,
COCTOALIEH U3 AApa U AEKTPOHHON 000IOUKH.
XapakTepu3oBaTh YpPOBHU CTpOeHUs BemiecTBa. ONuChIBaTh
CTPOEHUEM aTOMa XMMHUYECKOIO JIEMEHTa Ha OCHOBE €TI0
MOJIOKEHMS B iepuoaudeckou cucreme [I. . Menneneesa.
3anuchIBaTh IEKTPOHHBIE U AIEKTPOHHO-TpaduyecKue
(OopMyITBI XMMUYECKHX 3JIeMEHTOB.ONpeensiTh OTHOIICHUE
XMMHMYECKOTO JIEMEHTA K OIPEACIEHHOMY 3JIEKTPOHHOMY
ceMelncTBy. [IpencraBnaTe pa3BUTHE HAYYHBIX TEOPUH 110
CIMpasii Ha OCHOBE TPpEX (hopMynupoBok [leproandeckoro
3aKOHA U OCHOBHBIX HAIIPaBJICHUHN PA3BUTHS TEOPUU CTPOCHUS
(XMMHUYECKOI0, 3JIEKTPOHHOIO M ITPOCTPAHCTBEHHOTO).
XapakTepu30BaTh POJIb IIPAKTUKHU B CTAHOBIICHUH U PA3BUTHHU
XMMHUYECKOM TeOpUU.APryMEHTHPOBATh YyBCTBO FOPIOCTH 32
JOCTHKEHUS OTEYECTBEHHOM XMMHUH U BKJIAJ] POCCHUCKUX
YYEHBIX B MUPOBYIO HAayKy. XapaKTepu30BaTb XUMHUECKYIO
cBs13b. ONUCHIBATH COCTOSIHUSI XUMUYECKOI'O pPAaBHOBECUS U
npeaaraTb CocoObl €ro CMELICHUs B HEOOXOUMYIO CTOPOHY
Ha OCHOBE aHAJIM3a XaPAaKTEPUCTUKU PEaKIUU U pUHIMMIa Jle-
Hlarense. IIpoBoanTk, HAOMIONATh U OMUCHIBATH XUMUYECKUN
sKcnepuMeHT. Onpeaenars TUI THAPOIIN3a COJIM Ha OCHOBE
aHanu3a e€¢ cocrasa.Kiaccupuimponars ruipoinn3 cosei mo
KATUOHY U AaHHOHY.

XapakTepu30Barh POJIb THAPOJIN3a OPrAHUYECKUX COCIUHEHUH,
KaK XUMHUYECKON OCHOBBI OOMEHA BEUIECTB U SHEPTUU B KUBBIX
opranusmax.IIpoBoanTe, HabIIOATh U ONUCHIBATE XUMUYECKUN
sKcnepuMeHT. OnpenensaTb OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peakLyM Kak MPOLIECCHI ¢ U3MEHEHUEM CTEIICHEN OKUCIICHUS
JJIEMEHTOB BEILIECTB, YYACTBYIOIIUX B peakiuu. Paznuyars
OKHUCIIUTENb U BOCCTAHOBUTEIb, IPOLIECCHI OKUCIICHUS U
BocctaHoBieHusA.CocraBiaTe ypaBHeHUs: OBP Ha ocHOBe
ANIEKTPOHHOr0 OasiaHca.

[IpoBoauTH, HAOMIOAATH U OMUCHIBATH XUMHUECKUH
JKCIIEpUMEHT.

XUMUS U )KU3Hb

10

DKOJIOTHYECKOE BOCIIUTAHUE
dopMHpoBaHUE KYJIbTYPHI 310POBbS

XapakTepu30BaTh XUMUYECKYIO TEXHOJOTHIO KaK
MIPOU3BOAUTEIHHYIO CUITy O0IIECTBa.




HGHHOCTI/I HAYy4YHOI'O IMO3HAHUSA

COITTACOBAHO

ITporokos 3acenaHus METOANYECKOTO O0BbEIUHEHUS
yuuTeneH-npeaMeTHUKOB

or“ 7 2021 Ne

PykoBomutens MO [psamymiko XK. .

OnuceiBaTh XUMHUYECKHE IIPOLIECCHL, JIEKAIINE B OCHOBE
IIPOM3BO/ICTBa aMMHUAKa U METAHOJIa, C TIOMOLILIO0 POAHOTO
SI3bIKA U SI3bIKA XUMUU. YCTAHABIIUBATH aHAJIOTUHM MEXKY JIByMS
npou3BoacTBaMU. @OPMYIHUPOBATH OOIIME HayYHbIE MPUHIUIIBI
XHUMHUYECKOTO MTPOU3BOJACTBA. APryMEHTHPOBATh HEOOXOIUMOCTh
XMMHYECKOI rpaMOTHOCTH KaK KOMIIOHEHTA OOIIEeKYIbTYpHOU
KOMIIETEHTHOCTH YE€JIOBEKa. YMETh MOIy4YaTh HEOOXOIMMYIO
uH(GOPMAINIO C MAPKUPOBOK Ha YITAKOBKAX Pa3UYHbBIX
MIPOMBIIUICHHBIX U TIPOJAOBOJILCTBEHHBIX TOBAPOB.

COI'NTACOBAHO
3amecrtutens aupekropa no YBP
Jlanetnna B.1.
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