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IMosicuuTeIBLHAS 3aIMCKA

ITporpamma kypca xumuu i1 10-11 kmaccoB co3gaHa Ha OCHOBE

e OefiepabHOrO TOCYIAPCTBEHHOTO 00pa3oBaTeNbHOTO CTaHAApTa CpPEJHEro OOIIero
o0Opa3oBaHUs, YTBEPXKJIEHHOTO IMpHUKa3oM MuHuctepcTBa oOpa3oBaHus U Hayku Poccuiickoit denepanumn
ot 17 mast 2012 r. Ne 413 (c U3MEHEHHAMH, BHECCHHBIMHU MPHUKa30M MUHHCTEPCTBA 00pa30BaHUs U HAYKH
Poccuiickoit ®enepannu ot 31.12.2015r.Ne 1578),

o [IpumepHOIT OCHOBHOM 00pa3oBaTEbHON MPOrPaMMBbI CPEIHETO OO0IIero oOpa3oBaHUs,
0JI00peHHOM pelmeHneM (enepanbHOro y4eOHO-METOAMYECKOTr0 00beAMHEHHS 1O 00IIeMy 00pa30oBaHHUIO
(ITpotoxou ot 28 utonst 2016 1. Ne 2/16-3)

o OCHOBHOI 00pazoBaTEBPHON MPOTpaMMBI CpenHero oomero ooOpazoBanus MBOY
«9Hurenp-lOpToBckas CILINe 2.

e OenepanbHOMYy mepeuHto  yueOHukoB (IIpukaz MunnpocBemennss Poccun ot
28.12.2018 N 345 (pem. ot 22.11.2019) "O denepanbHoM mnepeyHe YYEOHUKOB, PEKOMEHIYEMBIX K
UCIOJIb30BAHUIO TIPU peajn3aliid HMEIOIIUX TOCYAapCTBEHHYI0 aKKpEeIUTAlUilo 00pa30BaTeIbHbIX
IporpamMm Ha4aJIbHOT'O 00IIIEr0, OCHOBHOT'O O0IIEro, CPpeHEro odIiero oopasopaHus')

e Yuye6Homy mtany MBOVY «3Ourens-FOprosckast CILINe 2.

e [lonoxxennto o padoueit mporpamme MBOY «Ourens-tOptosckas CI32».B paboueii
poTrpaMMe TaKKe yYTCHBI:

- IPEEMCTBEHHOCTH C NpuMepHbIMU nporpammamMu GI'OC ocHOBHOTrO 00111eT0
o0Opa3oBaHus,

Pabouas nporpamma peasmsyercs ¢ nomompo YMK:
Jlns peanuzanuu nporpaMMbl UCTionb3ytoTes yueOHuku: Epemun B. B. Xumus. 10
kJacc. Yrinyonenunsiit yposens / B.B. Epemun, H.E. Ky3smenko, B.1.
Tepenun, A.A. lpo3nos, B.B. Jlynun. — 2-e usn., crepeotun. — M.: [Ipoda, 2015. — 446 c.

B 00yueHun xumun 0OJbIIOE 3HAYCHHE UMEET YKCIIEPUMEHT.

B mnpormecce skcnepuMeHTanbHONM pPaOOTHI ydaliuecss MNPUOOPETAIOT OIBIT TO3HAHUS
pPEabHOCTH, SIBJISIONINIICS BaKHBIM ATAioM (JOPMUPOBAHUS y HUX YOEXKICHUN, KOTOPHIE, B CBOIO OYepeb,
COCTABJISIIOT OCHOBY HAyYHOTO MHPOBO33peHHs. Peannzaius yka3aHHBIX 1I€JIed BO3MOKHA MPU OCHAIICHUH
HIKOJIEHOTO KaOMHETa XMMUU COBPEMEHHBIMH MPUOOpaMU U 000pYIOBAaHUEM.

B pamkax nHanmonampHOTO mpoekTa «O0pazoBanue» B OO cosmaH 1HEHTp 0O0pa3oBaHUSA
€CTECTBEHHO-HAYYHON U TEXHOJIOTUYECKOU HarpaBieHHocTel «Touku pocTay.

Buenpenue storo o0opyaoBaHUsI MO3BOJIUT KAau€CTBEHHO H3MEHHUTH IPOIECC OO0yUEeHMs
xumun. KonnuecTBeHHBIE SKCTIIEPUMEHTHI MO3BOJIAT MONYyYaTh JOCTOBEPHYIO HH(POPMAIUIO O MPOTEKAHUU
TEX 150104} HNHBIX XUMHUYECCKUX mponeccax, (0] CBOMCTBax BCIIICCTB. Ha OCHOBC IMOJIYYCHHBIX
9KCIIEPUMEHTANBHBIX JAHHBIX 00y4aeMble CMOTYT CaMOCTOATEIBHO JIENaTh BHIBOABI, 0000IIATh pe3yIbTaThl,
BbIABJIATH 3aKOHOMCPHOCTH, YTO OAHO3HAYHO 6yz[eT CIIOCOOCTBOBATH ITOBBIIIIEHUIO MOTHUBaAIIUN 06y‘~I€HI/I$I
HIKOJIEHUKOB.

LeJb 1 3a1a4n:

* Peanu3zanus 0CHOBHBIX 0011€00pa30BaTEeIbHBIX MPOTPaAMM MO0 yU4EeOHBIM IpeaMeTam

€CTECTBEHHO-HAyYHOM HAINPABIEHHOCTH, B TOM 4YHUCIE€ B paMKaXx BHEYPOYHOU
JESTENIbHOCTH 00YJarOIIUXCS;

* pa3paboTka W peaau3anusi pa3sHOYPOBHEBBIX JIOTOJHUTEIBHBIX 00IIE00pa30BaTEIHHBIX

MpPOrpaMM €CTECTBEHHO-HAYYHON HAMPaBICHHOCTH, a TaKXKe WHBIX MPOTpamMM, B TOM 4YHCIE B
KaHUKYJSIPHBIN IEPHOTT;
* BOBJICUCHHE yUAIINXCS U MeIarOTHYeCKUX PaOOTHUKOB B MIPOCKTHYIO AESITEIHLHOCTD;




* opraHuzalysi BHEYyYeOHOW JEeATENbHOCTH B KAHMUKYJSPHBIA MEpHoi, pa3paboTka H
peanu3aiys COOTBETCTBYIOUIMX O0Opa3oBaTENbHBIX MpPOrpaMM, B TOM YHWCIE JUId  Jlarepe,
OpPraHM30BaHHBIX 00pPa30BaTEIbHBIMU OPraHU3ALUIMU B KAHUKYJISIPHBIN MEPUOT;

* TIOBBIIIEHHE NPO(PECCHOHATHHOTO MAacTEepPCTBA IEJAarorH4ecKuXx pPaOOTHUKOB IICHTPA,
peaIM3yIONMX OCHOBHbIE U JIOTIOJHHUTEIbHBIE 0011e00pa3oBaTeIbHbIe TPOrPaMMBI;

Coznanue 1uentpa «Touka pocra» mpeanonaraer pa3BuTUe 00pa3zoBaTENIbHOMN
UHPPACTPYKTYpPHI 00111€00pa30BaTEIbHON OpraHU3alliy, B TOM YUCIIE OCHAIIEHHE 0011e00pa3oBaTeIbHOM
OpraHu3alyu:

* 00opynoBaHueM, cpeAcTBaMH OOyYeHHsS M BOCHUTAHUS JUIsl M3Y4eHUs (B TOM 4YHUCIE
AKCIIEPUMEHTAJIBHOTO)  MPEAMETOB,  KypCOB, JUCHHUIUIMH  (MOJIyJiel)  €CTECTBEHHO-HAYYHOU
HAIMpPAaBJIEHHOCTU MPH pealn3aliil OCHOBHBIX 00111e00pa30BaTeNIbHBIX MPOrpaMM U JOMOJHUTEIbHBIX
001e00pa30BaTeNbHBIX MPOTPaMM, B TOM YHCJE ISl PACHIMPEHUS COAEpKaHHsS y4eOHBIX IPEIMETOB
«DPu3uKay, «XuMHI», «bruoaorus»;

* o0opymoBaHueM, cpeAcTBaMH OOYYEHHsS M BOCHUTAHHS JUIS PEaTU3allid MPOrpaMMm
JOTIOJIHUTEIBHOTO 00pa30BaHMs €CTeCTBEHHO-HAY4YHOI HANPaBICHHOCTH;

* KOMITBIOTEPHBIM U UHBIM 000PYIOBaHHUEM.

[TpodwmibHeli  KOMIUIEKT o0OOpynoBaHus obecrieunBaeT JPPEKTHBHOE JIOCTHIKCHHE
0o0pa3oBaTeNbHBIX  pe3yJabTaTOB  OOy4alOIIMMHUCA IO  I[porpaMMaM  €CTECTBEHHO-Hay4HOH
HAIPaBJIEHHOCTH, BO3MOXKHOCTb YIJIYOJIEHHOTO HM3Yy4€HUS OTIEIbHBIX NPEAMETOB, B TOM 4MCIE s
dopmupoBaHUs ~ M300pETATENILCKOTO,  KPEaTHMBHOTO,  KPUTMYECKOTO  MBILIUICHHUS,  Pa3BUTHS
(GYHKIMOHATBPHOH TPaMOTHOCTH Y OOYy4YaloImuxcs, B TOM YHCJIE E€CTECTBEHHO-HAYYHOW U
MaTEeMaTHYECKOM.

OKCHEpUMEHT SIBISETCSI MCTOYHUKOM 3HAHUNW W KPUTEPUEM HMX HMCTUHHOCTH B HAayKe.
Konuenuust coBpeMeHHOTro 00pa30BaHuUs MOJPa3yMeBaeT, YTO B y4eOHOM 3KCIIEPUMEHTE BEAYILYIO pOJib
JIOJDKEH 3aHSTh CAMOCTOSATEIIBbHBIN UCCIIEI0BATEIbCKUN YYCHUYECKUM DKCIIEPUMEHT.

CoBpeMeHHbIE IKCIIEPUMEHTANIBHBIE UCCIIEJOBAHMS 110 XUMHUHU YK€ TPYAHO NPEICTABUTH
0e3 WCIONIb30BAaHMSI HE TOJBKO AaHAJIOTOBBIX, HO W IM(PPOBBIX HM3MEPHUTEIBHBIX MpuOOpoB. B
@enepansHoMm ['ocynapctBenHom O6pazoBatenbHoM Cranpgapre (PI'OC) mpomucaHo, 4To OJHUM M3
YHHUBEpPCAJIbHBIX YUEOHBIX JIEHCTBUM, TPHUOOPETAEMBIX YHALTUMUCS, JOHKHO CTaTh YMEHUE «IIPOBEACHUS
OIBITOB, TPOCTBIX JKCIHEPUMEHTAIbHBIX HCCIECJOBAHUM, MPSAMBIX M KOCBEHHBIX HW3MEpPEHUH C
MCIOJIb30BAaHNEM aHAJIOTOBBIX U LIU(PPOBBIX U3MEPHUTEIBHBIX IPUOOPOBY.

VY4eOHbIN IKCIEPUMEHT M0 XUMHUH, NPOBOAUMBIM Ha TPaTUILIMOHHOM 000OpYyIOBaHUH, O3
MpUMEHEHUs HU(POBBIX JAOOPATOPUIA, HE MOXKET MO3BOJIMUTH B ITOJIHON Mepe pelInTh BCe 3a-

Jlaud B COBPEMEHHOM LIKOJIE. DTO CBSA3aHO C PSAOM IPUYUH:

* TpPaJUMLUMOHHOE UIKOJbHOE O0OOpYAOBaHHWE M3-3a OrPAHUYEHMUS] TEXHUYECKUX
BO3MO>XHOCTEH HE MTO3BOJIIET IPOBOAUTH MHOTHE KOJIMUECTBEHHBIE UCCIIEOBAHMS;

* JUINTEIbHOCTh TPOBEACHHUS XHMHUYECKUX HCCIEJOBaHUM HE BCerja corjacyercss ¢
JUTUTENIHOCTBIO YUeOHBIX 3aHATUH;

* BO3MOXHOCTh MPOBEACHHUS MHOTUX HCCIIEIOBaHUN OTrpaHUYMBAETCS TPEeOOBAHUIMHU
TE€XHUKU O€30MaCHOCTH U JIp.

[TuppoBast ~ nmabopaTopusi  HOJHOCTBIO  MEHSIET  METOAMKY U COJAEpIKaHHe
HKCHEPUMEHTAIbHON JeATeNbHOCTH M peIlaeT BbIIeNepeynciaeHHble npodsemsl. Illupokuil crektp
JAaTYNKOBIIO3BOJISIET YYallIUMCSl 3HAKOMUTBHCS € MapaMeTpaMHd XUMHUYECKOro SKCIIEpUMEHTa HE TOJIbKO
HaKa4eCTBEHHOM, HO M Ha KOJIMYeCTBEHHOM YypoBHe. [ludpoBas mnaGopatopus mMO3BOJSET BECTH
JUINTEIbHBIA OKCIIEPUMEHT Jake€ B OTCYTCTBHE OJKCIEpHMEHTaTopa, a dYacToTa HUX HW3MEpeHUi
HEIO/IBJIACTHA YEJIOBEYECKOMY BOCIIPUATHIO.

B mpouecce QopmupoBaHus OKCIEPUMEHTAIbHBIX YMEHMI Yy4eHMK oOydaeTcs
NPEJCTaBIATh HH(OPMAIMIO 00 UCCIIETOBAHUH B YETHIPEX BUAAX:

* B BepOaJbHOM: OIUCBHIBATh  AJKCIIEPUMEHT, CO3/1aBaTh  CJIOBECHYIO  MOJEINb

HKCIEPUMEHTA,(PUKCUPOBATH BHUMAHNE HA U3MEPSIEMBIX BETMUMHAX, TEPMHHOJIOTUY;



* B TaOIMYHOM: 3allOJHATH TaOMUIBl JAHHBIX, JIEKALIMX B OCHOBE IOCTPOCHMS
rpaduKOB(IIPH 3TOM y y4alluXcs BO3HUKACT EPBUYHOE MPEACTABICHUE O MaclITadax BeJln

HnarmpyeMble pe3yJbTaThbl 0CBOCHUSA yqeﬁnoro npeamMera

OcHoOBHBIE IMYHOCTHBIE Pe3yJIbTaTbl 00y4YeHHs] XMMHH:

. (dbopMHpOBaHHE OTBETCTBEHHOIO OTHOIIEHUS K YYEHHUIO, TOTOBHOCTH U
CIOCOOHOCTH YYaIIMXCsl K CAaMOPa3BUTHIO M caMO00Opa30BaHUIO Ha

OCHOBE MOTHMBAaLlMM K OOYyYEHHIO M IO3HAHHIO, OCO3HAHHOMY BBIOOPY M IIOCTPOCHUIO
JanpHEeHIel MHIMBUAYAIbHOW TpaeKTopun oOpa3oBaHus Ha 0a3e OPUEHTUPOBKH B MHUpEe npodeccuii u
npoeCCHOHATBHBIX MPEANOYTEHHH, C YYETOM YCTOMUYMBBIX IO3HABATEIbHBIX HMHTEPECOB, a TaKXkKe Ha
OCHOBE (POPMHUPOBAHUS YBAKUTEIBHOIO OTHOIIEHUS K TPYAY, PA3BUTHUS OIbBITA YYacTHs B COLMAIBHO
3HAYUMOM TPYIE;

. ¢dopMHpOBaHUE LIETOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOILECTBEHHOMN MPAKTUKHU, YYUTHIBAIOLIETO COLUAIBHOE, KYJIbTYPHOE, S3BIKOBOE,
JyXOBHOE MHOI000pa3ne COBPEMEHHOIO MUPa;

. dopMHpoBaHHE  KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B  OOIIEHUM U
COTPYJHUYECTBE CO CBEPCTHUKAMM, JETbMM CTapIIEro M MIIAJUIEr0 BO3PACTa, B3POCIBIMHU B IIpoLiEcce
o0pa3oBaTesbHOM, OOIIECTBEHHO I0JIE3HOM, y4eOHO-HCCIIEe10BAaTEIbCKOM, TBOPUECKOM M JAPYTrUX BHUIOB
JeSITEIIbHOCTH;

. (dbopMHpOBaHHE LIEHHOCTH 3JI0pOBOr0 U Oe30macHOro oOpasa *KM3HH; YCBOCHHE
NpaBWil WHIWBUAYAJIBHOTO M KOJUIGKTMBHOTO O€30MacHOTO MOBEACHHS B YPE3BBIYAHHBIX CHUTYaIUsX,
YIPOXKAOUIUX KU3HU U 3J0POBBIO JIFOAEH;

. (dopMHpOBaHHE  OCHOB  3KOJIOTUYECKOM  KyJIbTYpbl,  COOTBETCTBYIOILEH
COBPEMEHHOMY YPOBHIO 3KOJOTMYECKOIO MBIIUICHUS, PA3BUTUE OIbITA 3KOJOTUYECKH OPUEHTHPOBAHHOU

pedIeKCUBHO-OLIEHOYHOM U MPAKTUYECKOU JEATEIbHOCTH B )KU3HEHHBIX CUTYaIUAX.

MeTanpenMeTnble pe3yJabTaThbl O6y‘I€HI/I$I B CTapIHGI;'I IIKOJE€ COCTOAT H3 OCBOCHHBIX
yqamumMucsd MCXKITPCAMCTHBIX MMOHATHH n YHI/IBCpcaJ'ILHLIXYLIe6HbIX HCﬁCTBHﬁ (pGFYHHTI/IBHBIe,
IMIO3HABAaTCJIIbHBIC, KOMMYHI/IKaTI/IBHBIe), CITOCOOHOCTH HX HCIIOJIb30BaHUS B y‘le6HOI>’I, MO3HABATEIbLHON U
COLIMAILHOM MMPAKTHUKE, CAMOCTOATCIIbBHOCTU INNIAHUPOBAHUSA U OCYIICCTBJIICHUA yqe6H0171 ACATCIIBHOCTH H
OopraHu3alun yqe6H0ro COTpyAHHUYCCTBA C IMegaroraMmm MW CBEPCTHUKAMHU, K IIPOCKTUPOBAHUIO U
MMOCTPOCHUTIO HHHHBHHyaHLHOﬁ O6pa3OBaTeJIBHOI\/’I TPACKTOPUH.

OcHOBHBIE METaNpPeAMETHbIE PE3YJIbTaThl 00YUEHUS] XUMUU:
PeryasiTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

* CAMOCTOATEIBHO OIpENessaTh LENH, 33/JaBaTh HapaMeTpbl U KPUTEPHUH, MO KOTOPHIM
MO3KHO OIIPENEINTb, YTO LENIb JOCTUTHYTA;

¢* OOCHHUBATh BO3MOXHBIC ITOCIICACTBUA JOCTHXXCHUA MIOCTaBJICHHOM Ociin B ACATCIBbHOCTH,
COOCTBEHHOM KU3HU U YKU3HU OKpYyXXaromux J'IIO,ZIGI\/'I, OCHOBBIBAsICh Ha COO6pa)KeHI/I$IX OTHUKHU U MOPAJIH;

* CTaBUTh U (HOPMYITUpOBaATh COOCTBEHHBIC 3a/Ja4ud B 0Opa30BaTEIbHON JEATEIHHOCTH U
KU3HEHHBIX CUTYalMSIX;

* OLICHUBATh PECypChbl, B TOM 4YHCJIE BpeMs U Jpyrue HeMaTepHAIbHBIE PECYPCHI,
HEOOXOUMBIE AJIs JOCTUKEHHUSI IOCTABJICHHOM 11ETIH;

* BRIOWpaTh MyTh JOCTHIKEHHUS II€JIM, IUIAHUPOBATh PEIICHHE IOCTABJICHHBIX 3ajaad,
ONTUMU3HPYS MaTepHalIbHbIE U HEMaTEepUAIbHBIE 3aTPATHI;



* OpraHu30BbIBaTh S(P(EKTUBHBIA MOUCK PECYpPCOB, HEOOXOMUMBIX JUIS JIOCTHUKCHHS
IMOCTaBJICHHOMU I1CIIH;
* COTIOCTABIIAThH MOJTYYCHHBIH Pe3ysIbTaT AEATEIBHOCTH C MOCTABICHHON 3apaHee 1EebIo.

[To3HaBarenbHBIC YHUBEPCATIbHBIC YI€OHBIE ICHCTBUA

* UCKAaTh ¥ HAXOAHWTH O0OOIICHHBIE CIIOCOOBI PEIICHUs 3a/1a4, B TOM YHCIIE, OCYIICCTBIIATh
pa3BepHYTHIM MHPOPMAIMOHHBIM MMOUCK U CTaBUTh Ha €ro OCHOBE HOBbIE (y4eOHBIE U IO3HABATEIIbHbIC)
3a]a4u;

* KpUTMYECKH OLICHMBAaTh M UHTEPIPETHUPOBaTh HHGPOPMALMIO C Ppa3HbIX IO3ULMMH,
pacro3HaBaTh U GUKCUPOBATH IPOTHUBOPEUHs B HH(POPMAIIMOHHBIX UCTOUHUKAX;

* UCIIOJIB30BaTh PA3JIUYHBIE MOJICIbHO-CXEMATUYECKUE CPENICTBA I IPEICTABICHUS
CYIIECTBEHHBIX CBSI3€M W OTHOIICHHWH, a TakXe IPOTUBOPEYHH, BBISIBIECHHBIX B HWH(GOPMAIIMOHHBIX
HCTOYHHKAX;

* HAXOJUTh U IIPUBOAUTH KPUTUYECKHUE APIYMEHTHI B OTHOLICHUM JNEHCTBHM U CYKICHUU
JPyroro; CHOKOMHO M pa3yMHO OTHOCUTbCA K KPUTHYECKHUM 3aMEYaHUSAM B OTHOIIEHHWU COOCTBEHHOI'O
CYXJICHUSI, paCCMaTPUBATh UX KaK pecypc COOCTBEHHOTO pa3BUTHS;

¢ BBIXOIUTH 3a PaMKH yqe6H0ro npeamMeTra U OCyHIECTBIIATH IIGJIeHaHpaBJIeHHHﬁ IIOHUCK
BO3MOKHOCTEH JJIA HIMPOKOIo N€peHoca CpeaACTB U crmoco0oB ,Z[eﬁCTBI/IH;

* BBICTPaMBATh UHAMBUYAIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO, YUUThIBAs OTPAHUUYCHUS
CO CTOPOHBI APYIMX YYaCTHUKOB U PECYPCHBIE OTPAaHUYECHUS;

* MEHATH U yJEPKUBATh Pa3HbIE MIO3ULIMHU B II03HABATEIIBHON JEATEIbHOCTH.
KoMMyHUKaTHBHBIE YHHUBEpCAIbHbBIE Y4eOHbIE IeHCTBUS

* OCYILECTBIIATH JIEJIOBYI0O KOMMYHHKAIMIO KaK CO CBEPCTHUKAMH, TAK U CO B3POCIBIMHU
(kak BHYTpH 00pa30BaTelIbHOW OpraHu3alllu, TaK U 3a ee ImpejesnamMu), Moa0upaTh NapTHEPOB AJIS JeT0BOM
KOMMYHHUKAIMH UCXO/IS U3 COOOpaKeHUI pe3yIbTaTUBHOCTH B3aUMOJICICTBHS, a HE JINYHBIX CUMITaTUI;

* [IpU OCYIIECTBJIEHUU TPYNIOBOM pabOThl ObITh KaK PYKOBOAMTENEM, TaK U UYJIECHOM
KOMAaH/Ibl B Pa3HbIX poJIsX (FeHepaTop uJieil, KpUTHUK, UCTIOIHUTENb, BBICTYNAIOIINMN, SKCIIEPT U T.1.);

* KOOPAMHUPOBATh M BBIIOJHATE pabOTy B YCJIOBUSAX pEaIbHOTO, BUPTYaJbHOTO U
KOMOMHHMPOBAHHOT'O B3aUMOJIEHCTBUS;

* pa3BEpPHYTO, JIOTMYHO M TOYHO M3JIaraTb CBOK TOYKY 3pEHUsA C HCIOJIB30BAaHUEM
aJIeKBaTHBIX (YCTHBIX U MUCbMEHHBIX) A3BIKOBBIX CPEJICTB;

* pacrmo3HaBaTh KOH(IMKTOT€HHBIE CHUTYallMM W MPEAOTBpamiaTh KOHGIMKTBI JO0 UX
aKTUBHON (a3bl, BBICTpauMBaTh JEJIOBYI0O M OOpa3oBaTEeIbHYI0 KOMMYHHUKAalLMIO, HU30€ras JUYHOCTHBIX
OLICHOYHBIX CYXKICHUM.

B pesynomame uszyuenusn yuedonozo npeomema «Xumusa» HaA ypoGHe CPEOHE20 00uie2o
oopazoeanus:
BoinyckHUK HA yriiy0JIeHHOM YPOBHE HAYYHTCS:



— packpblBaTb Ha IMpUMEpax pojlb XUMHUU B (OPMHUPOBAHUU COBPEMEHHOW Hay4dHOMH
KapTUHBl MHUpa M B IPAKTUYECKOW NEATEIBHOCTH YEJIOBEKAa, B3aUMOCBS3b MEXIYy XUMHUEH U APYTHMHU
€CTECTBCHHBIMU HayKaMU;

— WIUIIOCTPHUPOBATE Ha IpUMEpaxX CTAHOBJICHUC W 3BOJIOIUIO OpraHHHGCKOﬁ XHUMHH KaK
HAYKHU Ha PA3JIMYHBIX UCTOPHUYCCKUX ITallaX €€ PA3BUTHUAA,

— yCTaHaBJIWBAaTh NPUYHUHHO-CJIICACTBCHHBIC CBA3H MCXKIAY CTPOCHUEM aTOMOB XUMHUYCCKUX
9JICMCHTOB M TMCPHOAUYCCKHUM H3MCHCHUCM CBOMCTB XHMMHMYECKHX DJJIEMCHTOB H HX COGI[I/IHCHI/II;'I B
COOTBETCTBHHU C ITOJIOKCHUEM XUMHUYCCKUX 3JICMCHTOB B HepHOHquCKOﬁ CUCTEME,

— AHAJIM3UPOBATH COCTAaB, CTPOCHHE M CBOWCTBA BEIIECTB, MPUMEHSS TOJIOKEHHUS
OCHOBHBIX XMMHYECKHUX TEOPHUU: XMMHUYECKOTO CTPOEHHUSI OpraHudeckux coenuHeHuid A.M. bytiepona,
CTPOEHUA AaTOMa, XHWMHYECKOM CBSI3HM, DJEKTPOJUTHUYECKOM JUCCOLUMALMM KHUCJIOT W OCHOBAHHIA;
YCTaHABJIMBATh NPUYMHHO-CJIEACTBEHHBIE CBA3M MEXKIY CBOMCTBAMM BEIIECTBA W €ro COCTaBOM U
CTPOECHUEM;

— NPUMEHATH NPAaBUJIa CUCTEMATUYECKOM MEXIYyHAPOAHOM HOMEHKIIATYphl KaK CpelCTBa
pas3yIndeHus U UACHTU(UKAIIUH BELIECTB IO UX COCTaBYy U CTPOCHUIO;

— COCTaBIISITh MOJICKYJISIPHBIE U CTPYKTYpPHBIE (POPMYJIIbI HEOPTraHUYECKUX U OPTaHUYECKUX
BEIIIECTB KaK HOCUTENeH HHPOpMAIMK O CTPOCHHUM BEIIECTBAa, €r0 CBOMCTBAX M NPUHAJICKHOCTH K
oTpeieIeHHOMY KJIaccy COeIUHEHHI;

—  O0OBICHATH npupoay u CII0COOBI 06pa3013aH1/1;1 XUMHYECKOH CBSI3U:

KOBaJICHTHOH (MOJISPHOM, HETIOSIPHOM ), HOHHOM, METAITTNYECKON, BOJAOPOJHON — C LENbI0
OTpeIeTICHUsI XUMUYECKON aKTUBHOCTH BEIIIECTB;

— XapaKTCpHU30BaTb (bPIBI/I‘ICCKI/Ie CBOICTBA HCOPTraHNMYCCKUX W OPraHMYCCKHUX BCHICCTB U
YCTaHAaBJIMBATb 3aBUCUMOCTD (bI/IBI/ILICCKI/IX CBOMCTB BCIICCTB OT THUIIA KpI/ICTaJIJII/I‘{eCKOﬁ PCUICTKU,

— XapaKTCpHU30BaTb 3aKOHOMCPHOCTHU B MU3MCHCHHU XHMHUUCCKHX CBOMCTB MMPOCTBIX
BCIICCTB, BOOAOPOJIHBIX COCHHHGHHﬁ, BBICHIUX OKCHUAOB U THAPOKCHUIAOB,

— IPUBOUTH IPUMEPHI XUMUYECKUX PEaKINi, paCKPHIBAIOIINX XapaKTEPHbIE XUMHUECKUE
CBOWCTBA HEOPraHWYECKUX M OPTaHUYECKUX BELIECTB M3YUYEHHBIX KJIACCOB C LENbIO MX MAECHTH(PUKALNUU U
00BsicHEeHUs 00J1aCTH IPUMEHEHUS;

— ONpCACIATh MCXAaHU3M PCAKIHUHU B 3aBUCHMOCTHU OT yCJ'IOBI/II\/JI MMPOBEACHUA PCAKIUN H
MMPOTrHO3UPOBATH BO3MOXKHOCTb HPOTCKAHUA XUMHUUYCCKUX peaKHI/Iﬁ Ha OCHOBE THUNAa XWUMHUYECKOH CBS3U U
AKTUBHOCTH PCArcHTOB,

— YCTaHaBJIUBATh 3aBUCUMOCTb peaKHHOHHOﬁ CIIOCOOHOCTH OpTraHU4YCCKUX COCI[I/IHCHI/Iﬁ oT
XapakTepa B3aUMHOI'O BJIMAHWA aTOMOB B MOJICKYJIaX € HCJIBIO ITPOTHO3UPOBAHHUA ITPOAYKTOB PCAKIIHUU,

— YCTaHaBJIMBaTb 3aBUCHUMOCTb CKOPOCTHU XHUMHYISCKOMN p€aknuun MW CMCIICHUA
XUMHYCCKOI'0 pPaBHOBECHUSA OT Pa3JIMYHBIX (I)aKTOpOB C MNCJIbKO ONPCACIICHHUA OINTHUMAJIBbHBIX YCJIOBI/Iﬁ
MMPOTCKAHUA XUMHYCCKUX ITPOLCCCOB;

— YCTaHaBJIMBATb TI'CHECTHUYCCKYIO CBA3b MCEXKAY KiIacCaMHM  HCOPraHUYCCKHUX U
OpTraHU4YCCKUX BCIICCTB IJIA 000CHOBAHHUS HpHHHHHHaHLHOﬁ BO3MOXHOCTH IMOJYUYCHUS HCOPTAHUUCCKUX U
OpTraHUYCCKUX COG)II/IHGHI/Iﬁ 3aIaHHOI'0 COCTaBa U CTPOCHUS;



— moalupaTh peareHTbl, YCIOBUS U OIpeNesTh MPOAYKTHl peakiui,

MO3BOJIAIOIINX pEaNn30BaTh J1a00OpaTOpHbIE W MPOMBINIICHHbIE CIIOCOOBI IMONTY4YEHUS
BOKHEUIIINX HEOPTAaHUYECKUX M OPTAaHMYECKUX BEILIECTB;

— ONPENIEISATh XapakTep Cpe/ibl B pe3yJbTare rUAPOIn3a HEOPTaHUUECKUX U OPraHUYECKUX
BEIIECTB U MPUBOAUTH MPUMEPHI TUAPOJIM3a BELIECTB B MOBCEIHEBHOM JKU3HU 4YeJIOBeKa, OMOJIOTHYECKHX
0OMEHHBIX ITPOLIECCAaX U MPOMBIIICHHOCTH;

— IHPUBOIUTH IMMPUMCEPEI OKUCIUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKI_[I/Iﬁ B IIpUpoac,
IMPOU3BOACTBCHHBIX IIPOLHECCAX U KUBHCACATCIbHOCTH OPraHu3MOB;

— OOOCHOBBIBaTh IPAKTHYECKOE HCIOJIb30BAHUE HEOPraHMYECKMX W OPraHUYecKuX
BEIIIECTB U UX PEAKIIMH B POMBIIIJICHHOCTH U OBITY;

— BBIONHITH XUMHUYECKHH OKCIIEPUMEHT [0 pPACMO3HABAHUIO U  TOJYyYEHUIO
HEOPraHMYECKUX M OPraHWYECKUX BEIIECTB, OTHOCANIMXCS K pa3jIMYHBIM KJlacCaM COCIWHEHHH, B
COOTBETCTBUU C TMpaBWIaMH U TMpHEeMaMH O€30MacHON paboThl ¢ XHMHYECKUMHU BEIISCTBAMHU U
1a00paTOPHBIM 000PYIOBAHHEM;

— MPOBOJUTH PACUEThl HA OCHOBE XMMHUYECKUX (GOPMYI U YpaBHEHHUH peaKluid:
HAXO0XJ/ICHHUE MOJIEKYJIIPHOUN POpPMYIIbl OPraHMYECKOTO BEIIECTBA MO €ro MIIOTHOCTH

¢ MaCCOBBIM JOJISIM 3JICMCHTOB, BXOJAIIHUX B €ro COCTaB, WM IO IMPOAYKTaAM CropaHmus;
pacuCThl MacCcoOBOM JOJIN (MaCCLI) XUMHNYCCKOI'O COCAMHCHUA B CMCCH,

pacueTsl Macchl (0ObeMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAaKIMH, €CIU OJHO W3
BEIIIECTB JaHO B M30BITKE (MMEET MPUMECH); pacueTbl MacCOBOM WM OOBEMHOM JOJU BBIXOJA MPOJYKTA
pPEaKIuu OT TEOPETUYECKHM BO3MOKHOTO; pacueThl TEIIoBOro 3QdeKkra peakluu; pacueTbl O0O0OBEMHBIX
OTHOIIICHUN Ta30B MPU XUMUYECKUX PEAKIUAK; pacyeThl Macchl (00beMa, KOJTUYECTBA BEIIECTBA) MPOIYKTA
peakiiu, eCIu OJTHO M3 BEUIECTB JaHO B BUJE pacTBOpa C ONPENEIECHHON MAacCOBOM J10JIe pacTBOPEHHOTO
BEIIECTBA;

— HCIOJb30BaTb MCTOJAbl HAYYHOI'O IIO3HAHWUA: aHajliu3, CHHTC3, MOACIIMPOBAHUC
XUMHYCCKUX IIPOLECCOB U SIBICHUH — pu pCHICHUN y‘Ie6HO'I/ICCJ'IeI[0BaTeJ'IBCKI/IX 3aa4 10 H3YYCHUIO

CBOMCTB, CITOCOOOB TIOJIYYSHHS U PACTIO3HABAHUS OPTaHUYECKHUX BEIECTB;

— BJIaJCTh IIpaBUJIaMHU 0e301acHOTO o6pameHm[ C CIAKUMH, TOPHOYUMH U TOKCHYHBIMU
BCIIECTBAMHU, CpCACTBAMU OBITOBOM XHUMHUU,

— OCYILECTBJISATh MOMCK XUMHUUECKON HH(POpMALIUU IO HAa3BaHUSIM,

UICHTU(PHUKATOPaM, CTPYKTYPHBIM (POpPMYJIaM BEIIECTB;

— KPUTHYECKH OILIEHUBaThb M HHTEPIPETHUPOBATh XMMHUYECKYIO HH(OpPMAIHIO,
CoJIepKalylocs B COOOILIEHUAX CPEICTB MaccoBoW MHGoOpManuu, pecypcax MHrepHerta,

HAyYHO-TIOMYJISIPHBIX CTaThsIX C TOYKU 3PEHUS] €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B LIEJSX BBISBICHUS
OLIMOOYHBIX CY)KICHUN U (OPMHUPOBAHUS COOCTBEHHOM MO3UIUH;



— YCTaHaBJIMBATh B3aUMOCBSI3U MEXIY (PakTaMu U TEOpHEl, MPUUUHON U CIEJCTBUEM IPH
aHayu3e NpoOJeMHBIX CUTyalnii 1 000CHOBAHWHU MPUHUMAEMBIX PELICHUI Ha OCHOBE XMMHUECKUX 3HAHUI;

— NPEACTABJIATH IIYTU PCIICHUA r100aJbHBIX HpO6HCM, CTOAIIUX NIEPEA YCJIOBCUECCTBOM, U
MEPCICKTUBHBIX HaHpaBHeHI/Iﬁ PAa3BUTHA XUMHUYCCKUX TGXHOHOFHﬁ, B TOM YHCJIC TEXHOJIOT UM COBPCMCHHBIX

MaTCpruajIoB C paSHH‘IHOfI (byHKI_II/IOHaJ'IBHOCTBIO, BO300HOB/ISIEMBIX HCTOYHHKOB ChIPbA, nepepa60TKH n
YTUJIA3AlIUW NPOMBIINUICHHBIX U OBITOBBIX OTXOO0B.

BbinyckHUK Ha yri1y0JieHHOM YPOBHE MOJIyYUT BO3MOKHOCTH HAYYUTHCS:
— opmynuposams yenv UCCIE008AHUSA,BbI08UAMb U  NPOBEPANbIKCNEPUMEHMANLHO
2Unomesvl 0 XUMUYECKUX CBOUCMBAX 6ewecms HA OCHOBe UX COCMA8Ad U CMPOEHUs, UX CHOCOOHOCMU

ecnmynansb 6 XuMuuyeckKkue peakyuu, o xapakmepe u npodykmax PA3TUYHbIX XUMUYECKUX peakuuﬁ;

—  CaMOCMOSMEeNbHO — NIAHUPOSAMb U NPOBOOUMb  XUMUUECKUE  IKCHEPUMEHNIbL
ccob00enuem npasuil Oe3onacHot pabomul ¢ deujecmeamu U 1adopamopHsvim 0060py008anHuem,

— UHmepnpenmupoeaniob OaHHble 0 cocmase u CmpoeHUuUu eeulecne,nojly4yeHnvle CnoOMOoulbo
COBPEMEHHDbLX ¢M3MKO-.XMMML[€CKLDC Memodoe;

— Onucsleanib CoOCmMosAHuUue JIJ1eKmpoHad 6 amome HA OCHOBE COBPEMEHHBIXKEAHNIOB0-
MeEXAHUYECKUX npe@cmaeﬂeHuzZ O CmpoeHuu amoma 01151 00vsACHEeHUS pe3yibmamos CneKmpajilbHoco aHalusa
eewecmses,

— Xapakniepuszoeanib pojlb a30mocodep:)fcamux cemepoyuKiIuvYecKux coeOuHenull

® HYKJIeUHOBbLX KUCION KAK BadiCHetWUX OUOSIO2UYECKU AKMUBHBLX sewecms,

— HNPOCHO3UpPOBAMb 603MONCHOCMb NPOMEKAHUA OKUCIUMENIbHO

60CCMAHOBUMENIBHbIX peakuuﬁ, aexcauux 6 OCHoee npupodnblx u I’lpOuS’GO()CWlGeHHblx
npoyeccoes.

Conep:xanue yueOHOT0 npeamera

Yri1y0/1eHHbIH YpOBeHb

OcCHOBBI OpraHMYecKoi XuMHUH

[TosiBneHne n pa3BUTHE OPraHUYECKONM XMMHUH Kak Hayku. [IpenMer oprannueckoi XUMHH.
MecTo 1 3Hau€HUE OpPraHNYECKON XMMHUHU B CUCTEME ECTECTBEHHBIX HayK. B3aMMOCBsA3b HEOpPraHM4ECKUX U
OpPraHMYECKUX BEIECTB.

XHUMHYECKOE CTPOEHHE KakK MOpSAIOK COEAMHEHUS aTOMOB B MOJEKYJIE COIJIACHO HX

BaJIECHTHOCTH. OCHOBHBIE MOJIOKEHHUSI TEOPUH XUMUYECKOIO CTPOEHHUS OPraHMYECKUX coeauHeHui A.M.
bytnepoBa. YriepoaHbIii CKeleT OpraHudecKord MoJIeKyabl. KpaTHOCTh XMMHUYECKOUW CBSI3U. 3aBHCHMOCTD
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CBOMCTB BEIIECTB OT XUMHUYECKOTO CTPOCHUsI MOJIeKy1. M3omepus u nzomepsl. [loHsTHE O QyHKIIMOHATBEHOMN
rpynmne. [IpuHOMOBL KTacCH(pHUKAIMM OPTaHUYECKUX COEAMHEHUH. MexayHapoaHash HOMEHKJIAaTypa H
IPUHLIMITBI 00pa30BaHUs HA3BAHUN OPraHUYECKUX COEAMHEHUN.

Knaccudukanus u 0COOCHHOCTHM OpPraHMYECKUX peakuuid. PeakiMoOHHBIE LEHTPBHI.
[lepBoHavanbHblE TMOHATHUS O TUINAX M MEXAaHU3MAX OPraHUYECKUX peakuuid. ['OMOIUTHYECKUH U
TETEPOIUTUYCCKUNA Ppa3pblB  KOBAICHTHOM XHMMHYECKOW CBsi3M. (CBOOOAHOpAIWKAIBLHBIH W  HMOHHBIN
MexaHu3MbI peakiuu. [TorsaTre o Hykineoduie u anexkrpodue.

AJIKaHBI. DJIEKTPOHHOE M INPOCTPAHCTBCHHOE CTPOCHHE MOJCKYIbl MeTaHa. Sp°-
ruOpugusanust  opbutaneii atomoB yriepoaa.l'omonormueckuit psang u - oOmasdopmyna  ankaHoB.
CucremaTnueckas HOMEHKJIATypa ajJKaHOB U PaJUKaJIOB.

N3omepus yriaepoHoro ckenera. @u3nueckue CBOMCTBA aJIKaHOB. 3aKOHOMEPHOCTH

U3MEHEHHUS (PU3MUYECKUX CBOMCTB. XMMHUYECKHE CBOMCTBA QJIKAHOB: TaJOT€HUPOBAHUE,
JeTuAPUPOBaAHHE, TEPMUUECKOE PA3I0KEHNE, KPEKHHT KaK CIIOCOOBI ITOJYyYeHHs BaKHEHIINX COEIMHEHUN B
OpraHUYEeCKOM CUHTE3€. 'OpeHHre alKaHOB KaK OJMH U3 OCHOBHBIX MCTOYHUKOB TEIlIa B IPOMBIIIICHHOCTH
u ObiTy. M3oMepusanus Kak crnoco0 TMOJy4eHHUs BBICOKOCOPTHOro OeH3MHA. MexaHu3M peakluu
cBOOOAHOpauKaIbHOTO 3amenieHus. [lomydenue ankanoB. Peakmust Bropma. Haxoxxnenuwe B mpupope u
IIPUMEHEHHE AJIKaHOB.

[Muknoankanbl. CTpoeHue MoOJEKyNn IuKjIoaidkaHoB. OOmas Gopmyna IUKIOATKAHOB.
Homenknarypa unmxinoankaHoB. M3oMepusi ULUKIOAIKaHOB: YIJIEPOJHOIO CKeJeTa, MEXKKIaccoBas,
npocTpaHcTBeHHas (yuc-mpanc-uzomepus). Crenndrka CBOWCTB HUKIOATKAHOB C MAJIBIM Pa3MePOM IUKJIA.
Peakiuu nmpucoeiMHEHHs ¥ paIUKaIbHOTO 3aMEIICHHS.

AJIKeHBI. DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJEKYIbl JTHICHA. SP°-
rubpuamnsanys opouraneit aromos yrieposa. [ -ull-cs3u.l ' omonoruyeckuit psiau obmas hopMya aJKeHOB.
Homenxnarypa ankeHoB. M3oMmepusi aJIK€HOB: YIJIEPOJHOTO CKEJETa, IIOJIOKEHUsSI KpaTHOM CBA3H,
MPOCTPAHCTBEHHAs (yuc-mpauc-u3oMmepusi), MexkiaaccoBas. dusmueckue cBoiicTBa ajkeHOB. Peakiuu
NEKTPOUIBHOTO  NPUCOEIMHEHUS Kak Ccrnocod moiydeHus  (QYHKIMOHAIBHBIX  HPOM3BOIHBIX
yrieBoaopoaoB. IlpaBuino MapkoBHUKOBa, €ro 53JI€KTPOHHOE OOOCHOBaHME. Peakuuu OKHUCICHHMS WU
nonuMepusanuu. [lonudTHiIeH Kak  KpPYMHOTOHH&XHBIM  MPOAYKT XUMHYECKOTO  IPOU3BOJCTBA.
[TpompbliieHHbIE U 1aOOpaTOPHBIE CIIOCOOBI MOTYUYEHUs allKeHOB. /Ipasuno 3atiyesa. IIpuMeHeHNE aIKEHOB.

Anxanuensl. Knaccuukamus ajakaJAueHOB 10 B3aUMHOMY DPACHOJIOXKEHHIO KpPaTHBIX
cBsa3el B Mosekysne. OCOOEHHOCTH 3JIEKTPOHHOIO M TPOCTPAHCTBEHHOI'O CTPOEHUS COMPSIKEHHBIX
anikagueHoB. O6mas ¢popmyna ankaaueHoB. HomeHnknarypa

u3oMepus ankagueHoB. (Du3MUeCKUe CBOWCTBA alKaJUEHOB. XUMHUYECKHE CBONCTBA
aJIKa/IN€HOB: PEaKIMU NPUCOENMHEHUs (THUAPUPOBAaHUE, TaJIOTEHUPOBAHME), TOPEHUS U MOJUMEpPU3ALNU.
Bxiag C.B. JleGeneBa B mOJy4YeHHE CHHTETHUYECKOro Kaydyka. Bynkanuzauus kayuyka. PesuHa.
MHoroo6pa3ue BIU10B CHHTETUYECKUX KaydyKOB, UX CBOHCTBa U puMeHeHue. [lonyueHne ankaineHoB.

AJNKUHBI. OJJEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJbl aleTHIIeHa. SP-
ruOpuau3anust  opOutaneil aromoB yriepoja.l'omonormueckuit psim u  oOmiaspopMmyna  aIKHHOB.
Homenxknarypa. 3omepust: yriiepoJHOTo cKelleTa, MOJI0XKEHHUs] KpaTHOH CBSI3U, MexXKinaccoBasi. Dusnueckue
CBOWCTBA AJIKMHOB. XHMMHYECKHE CBOMCTBA AJKHMHOB: PEAKIUH MPUCOCTUHEHUS KaK CIIOCO0 MONy4eHUs
MOJIMMEPOB U JPYTUX TMOJIE3HBIX NMPONYKTOB. Peaxyuu 3amewjenus. I'opeHue aneTuieHa Kak HCTOYHUK
BBICOKOTEMIIEPATYPHOTO IUIAMEHM i CBAPKU M PE3KU MeTauioB. [losnydeHue anerusieHa HUPOJIA30M
MeTaHa U KapOuIHbIM MeTo0M. [IpuMeHenue anerusieHa.



Apenbl. Ucmopus omkpvimust Oenzona. COBpEMEHHBIC MPEICTABICHUS 00 AJIEKTPOHHOM H
IPOCTPAHCTBEHHOM CTpPOEHUH OeH3oia. M3oMepus U HOMEHKIIATypa ToMojoroB 6enzona. O6mas gpopmyna
apeHoB. Dusnyeckue CBOWCTBa OeH3osa. XUMHUYECKHE CBOMCTBA OCH30JIa: PEaKIHUH AJICKTPO(HIBHOTO
3aMerieHusl (HUTPOBaHME, TaJIOTCHHUPOBAHME) KaK CIOCOO TMOJIyYeHHs] XMMHUYECKHX CPEJICTB 3allUTh
pacTeHHii; TNpHUCOCTUHEHUs (TUAPHUPOBAHUE, TAIOTCHUPOBAHMWE) KaK JIOKA3aTEIbCTBO HEMPEIEIbHOTO
xapakrepa Oen3ouna. Peakuus ropenus. [lonydenne 6eH3o0ma. OcobeHHOCMU XUMUYECKUX CBOLICNE MOIYOIA.
B3auMHoe BiHsiHEE aTOMOB

BMoOJIeKylle Toiyona. Opuenmayuonuvie 3¢pgexmor  3amecmumeneti. [lpumeneHue
TOMOJIOTOB O€H30171a.

Cruptel. Knaccudukanus, HOMEHKIATypa crnupToB. l'omonoruyeckuii psg u  oOuias
dopMyna IpeaesbHBIX OJHOATOMHBIX CHHUPTOB. M3omepus. @Dusnueckue CBONCTBA IMpeAeiIbHBIX
OJTHOATOMHBIX CHUPTOB. BojopoaHas cBsi3p MEXIy MOJEKYJIaMU U €€ BIMSHUE Ha (U3NYECKHUE CBOICTBa
cnupToB. XMMHUYECKHE CBOWCTBAa: B3aMMOJEHCTBHE C HAaTPUEM KakK CIIOCOO YCTAHOBJIECHHS HaIUYMs
THJIPOKCOTPYINIBI, C TaJOT€HOBOJOPOJAMH KaK CHOCOO0 TOJIydeHHUs PAacTBOPUTENICH,BHYTpU- U

MEXMOJIEKYJIIpHas  JIeruapaTanys. Peakuus TOpPEHMS: CIIUPTHI KaKk  TOIUIUBO.
Ilomyyenue sTaHONA: peakuus OpOKEHMs INIOKO3bI, ruaparanus 3TuieHa. llpumeHeHue meraHona u
staHona. PU3NOJIOIHYECKOE NEHCTBUE METAHOJA M 3TaHOJa HAa OPraHM3M YEJIOBEKA. JTWICHIVIMKOIb U
[VIMLEPUH  KAaK IPEICTABUTENM IPEAEIbHBIX MHOIOATOMHBIX CHUpTOB. KauecTBeHHas peakuus Ha
MHOIOaTOMHBIE CIIUPTBI U €€ NPUMEHEHHE AJI PAaclO3HABAHMs TIMIEPUHA B COCTaBE KOCMETHYECKHX
cpencts. [IpakTHdeckoe NPUMEHEHUE STUIICHIVIMKOJISA U INIMIEPUHA.

@®enoin. Ctpoenune MoJekyisl (peHona. BzanMHoe BIMsSHUE aTOMOB B MOJIEKyJie (heHoa.
Odusnueckue cBOMCTBa (eHosia. XUMHUYECKHE CBOWCTBA (peakiUM C HATpUEM, THUAPOKCHIOM HaTpus,
opomom). [Tonyuenue penona. [Ipumenenue denona.

AJ'II)I[GFI/II[I)I N KCTOHBI. K.HaCCI/I(bI/IKaIII/Iﬂ AJIbACTU 0B U KETOHOB. CTpOCHI/Ie MMPpEaACIIbHBIX
QJIBJICTUIOB. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE KapOOHUIBHOHN rpymibl. ['OMOJIOTHYECKUH psi,
obmras hopMyIia, HOMEHKJIATYpa U U30MEPHS TPEICIIbHBIX ambAeTua0B. OU3nUecKrue CBOMCTBA MPeAeIbHBIX
aNbJIeTHI0B. XUMUYECKHE CBOWCTBA MPEAENbHBIX albJACTHAOB: TUIPUPOBAHNE; KAUECTBEHHbIE PEaKIMU Ha
KapOOHWIBHYIO TPYIITY (peakiius «cepeOpsHOro 3epKaiay, B3auMoaeicTeue ¢ ruapokcuaom meau (11)) u ux
MpUMEHEHUE JUIsi OOHAPYKEeHUs MPEeAeNbHBIX ajbJCTUIOB B IMPOMBIIUICHHBIX CTOYHBIX Bojax. [lomydeHnue
IpeJlebHBIX albJETHI0B: OKUCIEHUE CIIUPTOB, TWapaTanus aneruieHa (peakuust Kydyeposa). TokcuuHocTh
anpreruioB. lIpumenenue Qopmanpaeruga W aneTanbaeruaa. AIETOH Kak MpeICTaBUTENb KETOHOB.
Crpoenne MoJneKkysbl arieToHa. OCOOEHHOCTH peakiiui OKUCIIeHUs aneToHa. [I[puMeHeHne aneroHa.

KapGonossie kucnotsl. Kimaccudukarus 1 HOMeHKIaTypa KapOOHOBBIX KUCIOT. CTpoeHue
OpeJeNbHBIX OJHOOCHOBHBIX KAapOOHOBBIX KHCIOT. OJEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHUE
KapOOKCUIIbHOM rpynmbl. ['omonormueckuit psa U obOmas ¢opMmysa NpeaeNbHBIX OIHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT. @DHU3MUECKHE CBONCTBA MpPENENbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT.
XVMHYEeCKHEe CBOWCTBA MPENENbHBIX OJAHOOCHOBHBIX KapOOHOBBIX KHCIIOT (peakiuu ¢ MeTalljiamH,
OCHOBHBIMHM OKCHJIaMH, OCHOBAHMSMHU M COJSIMH) KaK MOJTBEPXkKAEHUE CXOACTBA C HEOPraHMYECKUMHU
kucinotamMu. Peakuus stepuukanuu M ee oOpatuMocTb. BnusHue 3amecTuTeneil B YIrJIeBOJOPOIHOM
pagukaise Ha CHIy KapOOHOBBIX KHCIOT. OCOOEHHOCTM XHMHYECKHUX CBOMCTB MYypaBBHMHOM KHCIIOTBHI.
[Toryuenue npeneabHbIX OJTHOOCHOBHBIX KapOOHOBBIX KHCIOT: OKHCIIEHHE AJIKAHOB, aJKEHOB, NEPBUYHBIX
CIHMPTOB, ANbJACTUAOB. BaxHeine mnpeacTaBUTeNd KapOOHOBBIX KHCIIOT: MYypaBbUHAas, YKCYCHas H
OeHsoifHas. Beiciime  mpenenbHble U HENpeJelbHble  KapOOHOBbIE  KHUCIOTBL.  Onmuyeckast
uzomepus. Acummempuueckuii amom yenepooa. Ilpumenenue KapOOHOBBIX KUCIIOT.
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Cnoxnbie 23¢upsl U KuUpbl. CTpPOSHUE U HOMEHKJIATypa CIOXKHBIX 3(UpoB. MexKiaccoBas
U30MepHs ¢ KapOOHOBBIMH KHcToTaMH. CrocoObl MONy4eHHs CIOXKHBIX 3¢GupoB. OOpPaTUMOCTh peaKIuu
srepudukanuu. [[pumeHeHne cioxHbIX 3UPOB B MUIICBOUN U map(GroMepHO MPOMBIIIIIEHHOCTH. KUPBI Kak
CJIO’KHBIE A(HUPHI TNIMIEPUHA U BBICIINX KapOOHOBBIX KHCIOT. PacTUTeNbHBIEC U )KUBOTHBIE KUPHI, UX COCTaB.
duznyeckue CBOICTBa XKUPOB. XMMHUECKHE CBOWCTBA JKUPOB: TUIPUPOBAHME, OKUCIeHHE. [ uaponus win
OMBUICHHE JKMPOB KaK CIIOCO0 NPOMBIIIJICHHOTO TOJIYYEHHUS COJeH BBICHIMX KapOOHOBBIX KHCIIOT.
[Tpumenenue )upoB. MbUIA KaK COJM BBICIIMX KapOOHOBBIX KUCIOT. MoloIIe CBONCTBA MbLIa.

Yraesoasl. Kinaccudukanus yriieBonoB. @usnueckie CBOWCTBA M HAXOXKICHUE YIIIEBOIOB
B pUpPOJIE. ['mroko3a KaK QJIBJICTUAOCTIHPT. XuMHUECKUE CBOWCTBA TJTFOKO3BI:
ayuIuposanue,aIKUIUpo8anue,  CIUPTOBOE W MOJIOYHOKHCIOE  OposkeHHe. OKCIEpUMEHTaJIbHBIE
JI0Ka3aTeIbCTBAa HAIMYMS ABJICTUIHON M CIIMPTOBBIX IPYMI B ritoko3e. [lomydeHne rimoko3el. @pykmosa
Kak  uzomep  2ntokoszvl.Puboza  uoezoxcupuboza. Baxueillime nucaxapuisi(caxaposa, J1aKmosd,
Manbmo3a),AXCTpoeHue u (pu3MUecKue CBOMCTBA. [MIponn3 caxaposbl, J1akmo3svi,Maibmossl. Kpaxman u
[EJUTI0NI03a KaK OMOJOrMYEeCKHe IMOJMMEpbl. XUMUYECKHE CBOMCTBA KpaxMmana (TUApPOSN3, KaueCTBEHHAS
peakmus ¢ WOJOM Ha Kpaxmaj M ee¢ NMPUMECHEHHWE JJIs OOHApy)KEHHs Kpaxmaja B MPOAYKTaX IMUTAHHS).
XUMHUYECKUE CBOIMCTBAa WEIUIIOJIO3BL: THIPONN3, OOpa3oBaHHE CIOXKHBIX d¢upoB. [IpuMmeHenue u
Ouosnoruueckas pojb yriaeBoaoB. OKHCIEHHE YIIEeBOJAOB — HUCTOYHUK DHEPIHM >KUBBIX OpPraHHU3MOB.
[ToHsiTHE 00 HCKYCCTBEHHBIX BOJIOKHAX HA IIPUMEPE AllETaTHOTO BOJOKHA.

WnenTudukanusi OpraHMYECKUX coenuHeHWH. ['eHeThueckas CBsA3b MEXKAY KIaccaMu
OpPraHMYECKUX COCTUHECHUM.

Awmunsl. [lepBuuHble, BTOpUYHbBIE, TpeTUYHBIE aMUHBL. Kiaccudukaiyus aMuHOB IO TUITY
YIIEBOJOPOAHOIO paJuKala M 4YHUCIYy AMHUHOIPYNI B MOJIEKYJE. ODJIEKTPOHHOE M MPOCTPAHCTBEHHOE
CTPOCHUE NpENEIbHbIX aMUHOB. PU3MUECKHE CBOMCTBA AMUHOB. AMHUHBI KaK OPraHMYECKHE OCHOBAHUS:
peakiuu ¢ BOAOM, KucioTtaMu. Peakius ropenus. AHWIMH Kak MpPEICTABUTENb apOMAaTHYECKUX aMHUHOB.
Crtpoenue anwnuHa. [IpuumHBI OCna0leHHs] OCHOBHBIX CBOICTB aHWJIMHA B CPaBHEHMH C aMHUHaAMU
MpEeACIbHOTO psAla. XUMHUYECKHE CBONCTBA AHIJIMHA: B3aHMMOJIEUCTBHE C KHCJIOTaMU, OPOMHOW BOJIOH,
okucnenue. [Tonyyenne aMmuHoB

AIKWINPOBAaHUEM aMMHaKa M BOCCTAHOBJIICHHEM HHUTPOIPOU3BOIHBIX YIJIEBOIAOPOIOB.
Peakuus 3ununa. [Ipumenenne aMMHOB B (hapMalleBTUUECKON MPOMBILUIEHHOCTH. AHUIUH KAK cblpbe O
npouseo00cmea aHunuHosvlx kpacumeneu. Cunmesvl Ha OCHO8e AHUNUHA.

AmuHokuciaotsl u  Oenku. CocraB u  HOMeHKJIaTypa. CTpoeHHE aMHHOKHUCIOT.
['oMonornueckuii psiji NpeAenbHbIX aMUHOKHUCIOT. M30mepus npedenvuvixamunoxuciom. DOuznyeckue
CBOWCTBA IMPEJEIbHBIX aMUHOKHUCIOT. AMUHOKHCIIOTBIKAK aM(pOoTepHble opraHudeckue coenquHenus. Cunres
nentuaoB. llentupnas cBs3b. buonornueckoe 3HaueHue a-aMUHOKUCIOT. OOmacT NpPUMEHEHUS
aMMHOKUCIOT.  benkn  kak  mnpupoanele  Ouomosmmepsl. CocTaB M CTpoeHHE  OEJKOB.
OcHognvleamunokuciomsl, oopaszyowue 6Oenxku. XUMUYECKHE CBOWCTBA OENKOB:TUAPOJIN3,JEeHATYpalts,
KadecTBEeHHbIE (LIBETHBIE) peakuuu Ha Oenku. IlpeBpamienns GenkoB nuiy B opranusme. buonorunyeckue
byHK1IMM 0enKOB. /Jocmudicenus 6 u3y4eHuucmpoenus u cunmesa 0enKos.

Azomcoodeporcawue cemepoyuxiudeckue coeounenus. Iluppon u nupuoun: snekmpoHHoe
cmpoeHue, apomMamudecKkull xapakmep, pasiuyue 6 NpOsGIeHUU OCHOGHbIX ceolicme. Hykneunosvie
Kucnomel: cocmas u cmpoenue. Cmpoenue

Hykneomuoog. Cocmas nykneunogvix kuciom ([[HK, PHK). Ponv HyK1eunogulx Kuciom 8
JHCUZHEOesIMENbHOCU OP2AHUZMOS.

BI)ICOKOMOJ'IeKyHSIpHBIe COCAMHECHUS. OcHOBHBIE IIOHATUSA BBICOKOMOJICKYJIAPHBIX
COCI[I/IHCHI/II\/'K MOHOMCp, IOJIUMEP, CTPYKTYPHOC 3BCHO, CTCICHb MOJUMCpU3ALIUH. KJ'IE[CCI/I(bI/IKaI_[I/ISI
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nomuMepoB.  OCHOBHBIE ~ CHOCOOBI  TMOJIYYCHHS  BBICOKOMOJICKYJIAPHBIX  COCJAMHCHHW:  pEaKIud
nolMMepHu3auil U TnoilukoHAeHcanuu. CTpoeHHuE © CTPYKTypa TOJMMEPOB. 3aBHCHUMOCTH CBOWCTB
MOJIMMEPOB OT CTPOCHUS MOJICKYJ. TepMOIUIaCTHYHBIE W TEPMOPEAKTHBHBIC MOJUMEPHL. [Iposodsuue
opeanuueckue noaumepvl. Komnozumuvie mamepuanvi.llepcnekmugbl — UCNOIL308AHUS — KOMROZUMHBIX
mamepuanos. KiaccupukanusBoiaokoH. CHHTeTHUECKHE BOJIOKHA. I[lomuadupHBIE W MOJIHMAMHIHBIC
BOJIOKHA, WX CTpO€HHE, CBoiicTBa. [IpakTudeckoe HCHONB30BaHUE BOJOKOH. CunmemuyecKuenjieHku.
usonsyus Ol NPo8o008, MeMOpaHvl 0/l ONpPecHeHust 800bl, 3aWumHble WIeHKU Ol asmomoouel,
naacmeipu, xupypeuieckue noesasku. Hoevle mexnonocuu oanvhetiuie2o co8epulencmeo8anuusi NOIUMEPHBIX
Mamepuanos.

TeopeaneCRne OCHOBbBI XMMHH

Crpoenue BemiectBa. CoBpeMEHHass MOJENIb CTpPOEHUs aroMma. Jlyannms3m 3JieKTpoHa.
Keanmosvie uucna. PacnpeneneHue 3JIEKTPOHOB [0 HIHEPreTUYECKUM YPOBHSIM B COOTBETCTBUM C
NPUHIUIIOM HAaWMEHbLICH >HEpPruu, HpaBwioM XyHAa ¥ npuHuunoM Ilaymu. OcoOGeHHOCTH CTPOSHHS
SHEPreTUYeCKUX YPOBHEW aTOMOB d-3iieMEHTOB. DIeKTpoHHas KoHburypauus atoma. Kmaccuduxarms
XMMHYECKUX JJIEMEHTOB (s-, P-, d-asemMenThl). OCHOBHOE M BO30YXK/ICHHBIC COCTOSIHUSI aTOMOB. BajieHTHbIC
snektponsl. [lepuoanueckas cucrema xumudeckux 3nemeHToB .M. MenneneeBa. ®dusmyeckuid CMbICT
ITepuonnueckoro 3akona [I.M. MenneneeBa. [IpyunHbl 1 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB 3JIEMEHTOB
U UX COECIMHEHUU MO mepuojaM W rpynnaM. MupoBo33peHueckoe U HayyHoe 3HaueHue llepuoanueckoro
3akoHa J[.1. MenneneeBa. [lpoenosvl /. 1. Menoeneesa. Omxpvimue HOBbIXXUMUYECKUX DTIEMEHMNOS.

OJIEKTpPOHHAsA TPUPOJIa XUMHUYECKOM CBA3U. DJIEKTPOOTpULATEIbHOCTh. KoBaneHTHas
CBSI3b, €€ PA3HOBHIHOCTH M MeEXaHU3MbI 00pa3oBaHUs (OOMEHHBIH M JOHOPHO-AaKIENTOPHBIN). MonHas
cBs3b. MeTannuueckas cBsi3b. BogopoaHas cBsizb. MedxcmonekynsapHole 83aumo0etiCmaus.

Kpucrannuueckue u amop(dHble BemecTBa. THUIBI KPUCTAIIMYECKUX PEIHIETOK (aToMHas,
MOJICKYJISIpHAsi, WOHHAs, METaIi4ecKas). 3aBUCUMOCTh (DM3WYECKHX CBOWCTB BEHIECTBA OT THUIA
KpHUcTalnueckoil permerku. [Tpuunnasl MHOrooOpasus BemecTs. COBpEMEHHBIE NMPEICTaBIECHUS O CTPOSHUU
TBEPABIX, KUJKUX U Ta3000pa3HbIX BEUIECTB. JKuoKue Kpucmaniiol.

XuMuyeckue peakiuu. 'OMOreHHble U reTeporeHHble peakuuu. CKOpoCcTh peakluu, ee
3aBHCUMOCTh OT Pa3iWYHbIX (PAKTOPOB: MPUPOABI PEATHPYIOIIUX BEIIECTB, KOHIEHTPALUU pearupyromux
BellecTB, TeMmieparypbl (mpaBuno Bant-T'odda), miomanu peakuuoHHOW NOBEPXHOCTH, HATUYMS
Karajau3aTopa. OHEpPrusl aKTUBALMU. Axmueuposanuwviii komniexc. Kartammzaropsl n karanus3. Pounb
KaTaJau3aTOpPOB B MMPUPOE U MPOMBIIIJIEHHOM IIPOU3BO/ICTBE.

TIousmue 06 sumanvnuu u s3umponuu. nepeus I'uboca. 3akon I'ecca ucaeACTBUS U3 HETO.
TernnoBeie 3pPexTsl XUMUYECKHX peakuuid. TepMoxumuueckue ypaBHeHHUA. OOpPaTUMOCTh peakIuil.
Xumudeckoe paBHOBecue. CMeIeHHE XMMHUYECKOTO PaBHOBECHS TOJI JICHCTBUEM pPA3IMYHBIX (DAKTOPOB:
KOHIIEHTPAIIMU PEareéHTOB WM MPOAYKTOB pEaKklluu, JaBJIeHHs, TeMrnepaTypsl. Poiab cMerienus: paBHOBeCHs
B TEXHOJIOTHUYECKHUX TPOIIeccax.

Hucnepcubie cuctemsl. Konnouounsie cucmemol. VIcTuHHBIE pacTBOphl. PacTBopeHHe Kak
¢u3uko-xumuueckuii mpouecc. CrocoObl BBIpaXEHHsS KOHIEHTpAallMd pacTBOPOB: MaccoBas J0JIA
PacTBOPEHHOTO BEIIECTBA, MOIAPHASA UMONANbHASA KOHYeHmpayuu. Tump pacmeopa u mumposanue.

Peaknimu B pacTBOpax 3JeKTpoiuTOB. KadecTBEHHBIE PEaKIMd HAa HMOHBI B PacTBOpE.
KuciaotHo-ocHOBHBIE B3aMMOJAEHCTBHS B pacTBOpax. AMQOTEpHOCTb. HouHoe npouszgedenue 00bl.
Booopoonwvui noxaszamenv (pH) pacmeopa. T'mpmponus comneil. 3HaueHHWE THAPOJIM3Aa B OHOJOTHYECKHUX
00MeHHBIX Tporieccax. [I[puMenenue ruponnsa B MPOMBIIILIEHHOCTH.
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OKHCIIMTEIFHO-BOCCTAHOBHUTEIIbLHBIE pCaKknuuu B rIpupoac, MpoOrUu3BOACTBCHHBIX

poueccax M JKU3HEIEATENIBHOCTH OpraHu3MoB. OKuciumenvbHo-60CCMAaHOSUMENbHbIU
nomenyuan cpeowvi. /Juacpamma Ilyp6s. TloBenenne BeIEeCTB BCpenax ¢ pa3HbIM 3HadeHueM pH. Metombt
JIEKTPOHHOIO U 21eKMPOHHO-UOHHO20 OallaHca. ['albBaHNUYECKU 3JIeMEHT. XUMUYECKUE UCTOUHUKH TOKa.
Cmanoapmuwulli000pooHblll  2ekmpod.  Cmanoapmuvlil  1eKMPOOHblll  nomeHyuan cucmemsl.  Pso
CMAHOAPMHBIX INeKMPOOHBIX nomenyuanos. Hanpaenenue oxuciumenbHO-80CCMaHOBUMENbHBIX PeAKYUL.
DNEKTPOJIN3 PacTBOPOB M paciuiaBoB coseil.llpakTuueckoe mpuMeHEHUe 3JIeKTpoiu3a IS MOJy4YeHUs
HIENIOYHBIX, IIEIOYHO3EMENbHBIX METAJUIOB U amoMuHusA. Koppo3usi MeTamioB: BUIbI KOPPO3HUHU, CIIOCOOBI
3alUThl METAJJIOB OT KOPPO3HUH.

OCHOBBI HEOPraHUYECKOH XUMUH

O6mas xapaktepuctuka 31eMeHTOB [A—IIIA-rpynmn. OKcuabpl ¥ NMEPOKCHABI HATPUSA H
kanmusi. Pacno3naBanue kKaTnoHOB HAaTpus U Kanust. COU HATPHSI, KAIHS, KAIBIUS ¥ MarHus, UX 3HAUYCHUE B
NPUPOJIC M KHU3HH 4eJOoBeKa. JKecmkocmb 600bl ucnocobwl ee ycmpanenus. Komniexkchvle coedunenust
AnOMUHUA. ANIOMOCUTUKAMBL.

Meramnel IB-VIIB-rpynn (menp, nmHkK, xpom, maprasen). OcOOE€HHOCTH CTPOEHHS
atomoB. O0mmue duznueckue u xumudeckue coiictsa. Ilomyuenue u npumenenue. OKCUIBI U THIAPOKCHIBI
TUX METAJUIOB, 3aBUCHUMOCTb MX CBOWCTB OT CTENEHM OKUCICHHUS »3ieMeHTa. Baxkueimwue coiu.
OxucnuTeNnbHbIE CBOMCTBA COJEM XpoMa M MapraHija B BBICHIEH CTENEHU OKHUCIEHUs. KomniexcHvie
COEOUHEHUAXPOMA.

O6mas xapakrepuctuka 3neMeHToB [VA-rpynnel. CBoMCTBa, MOJlydeHUE U IPUMEHEHUE
yrist. CUHTE3-ra3 Kak OCHOBa COBPEMEHHOM MPOMBIIIJIEHHOCTH. AKTUBUPOBAHHBIN Yrojib Kak aJcopOeHT.
Hanocmpyxkmypwi. Mupogvle docmudicenusns odoaacmu coO30aHUs HAHOMAMEPUAIos. INeKMPOHHOEe CMPOeHUe
Moaekynvl yeaprozo 2asza. Ilonyuenue u npumenenue yeapnoco 2aza. buonormdeckoe eHCTBHEYTapHOTO
ra3a. KapOunpl xanbuus, amoMuHus U kene3a. KapOonatsl u runpokapOonatsl. Kpyeosopom yzanepooa 6
Jcusoll u Hexcugou npupode. KaduecTBeHHas peakuuss Ha KapOoHaT-uoH. dusznyeckne M XMUMHUYECKHE
cBoiictBa kpemHus. Cunanbl u cumuiuabl. Oxcupn kpemuus (IV). KpemHueBble KUCIOTBI M MX COJH.
CunukaTHble MUHEPAJIbl — OCHOBA 3€MHOU KOPBI.

OO0mas xapakrepucTuka >neMeHToB VA-rpynmnel. Hutpuasl. KauecTBeHHas peakius Ha
MOH aMMOHHS. A30THasi KHCJIOTa Kak OKUCIUTENb. Hutparbl, ux (u3nveckne W XMMHYECKHE CBOMCTBA,
npuMeHeHue. CBoHCTBa, NoiaydyeHue U npumenenue Qocdopa. @ochun. PochopHbie u noaudochopHble
KHUCIIOTHI. bronmornueckast posib ¢pocdaTos.

O6mas xapakrepucTtika 351eMeHToB VIA-rpynmsl. OcoOble cBONHCTBAa KOHIEHTPUPOBAHHON
cepHoi KucnoTsl. KauecTBeHHbIE peaklinu Ha CylIbQUI-, CyIb(UT-, U CyIb(haT-HOHBI.

O6mas xapakrepuctuka osmeMeHTOB VIIA-rpynmel. OcobeHHocTn Xumuu  (ropa.
["anoreHoBOIOPOIBI M UX MOJY4YEHHE. ['aToreHOBOAOPOAHBIE KUCIOTH U UX coJin. KayecTBeHHbIE peakinu
Ha rajoreHua-uoHbl. Kucnopoacoaepxaiiye coeiuHeHus xjopa. [[puMeHeHne raloreHoB U X BayKHEUIIUX
COCTUHEHUN.

brazopoousie eazvl. Ilpumenenue 06.1a20po0HbIX 2a308.

3aKOHOMEPHOCTH B M3MEHEHHUHM CBOMCTB MPOCTBHIX BEMIECTB, BOJOPOJHBIX COCAMHEHU,
BBICILIUX OKCUJOB U THAPOKCHUIOB.

I/IHCHTH(bHKaHHSI HCOPraHN4YCCKUX BCIICCTB U HOHOB.
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XuMHuA ¥ KHU3Hb

Hayunbie MeTonbl Mo3HaHUS B XUMHUHU. VICTOUHHMKM xumudeckor wmHpopmarmu. [Towmck
uH(pOpMallMK MO0 Ha3BaHUSAM, UACHTU(DUKATOpPAM, CTPYKTYPHbIM (hopmynaM. XUMHUYECKUN aHAIHU3, CUHTE3,
MOJEIUPOBAHUE XUMUUYECKUX MPOLUECCOB U ABJIEHUN KaK METOJbl HAYYHOIO MO3HaHusA. Mamemamuueckoe
Mooenuposarue

NPOCMPAHCMBEHHO20 CMPOEHUsL MOIEKYNl opeanuyeckux sewecms. Cospemennble QuuKo-
Xumuyeckue mMemoowvl YCMAaHO8IeHUs COCMABA U CIMPYKMYPbl 8elyecma.

Xumus u 310poBbe. JlekapcTBa, (epMEHTHI, BUTAMUHBI, TOPMOHBI, MUHEPAILHBIC BOJIBI.
[IpoGnembl, CBS3aHHBIE ¢ MPUMEHEHUEM JICKAPCTBEHHBIX IpernaparoB. BpemaHble NPHUBBIUKK U (HAKTOPHI,
paspymaronye 370poBbe (KypeHHue, yIoTpeOJICHHE alKoroisi, HapKoMaHus). PaluoHanpbHOE NHTaHUE.
[TumeBsie no0aBku. OCHOBBI MUIIEBOA XUMHUH.

Xumus B MCOUILINHEC. Pa3pa60TI<a JICKApCTB. Xumudgeckue CCHCOPHI.

XuMHUsA B IIOBCEAHEBHOM KU3HM. Moromue u uucramue cpencrsa. PenenieHTsl,
uHcekTuuuabl. CpeacTBa JMYHOM TWUrMeHbl U KocMmeTukH. llpaBuna Oe3omacHON pabOTBl C €IKUMH,
TOPIOYMMH M TOKCUYHBIMH BELIECTBAMH, CPEJICTBAMU OBITOBOI XUMMUH.

XUMHUS U CeNbCKOe X031cTBO. MUHEpallbHbIE U OpraHHYecKue y1o0peHusl.
CpencTBa 3alllUThl pACTCHUMN.

Xumusi B mpoMblluieHHOCcTH. OOIiue NpeACTaBlIeHUs O IPOMBIIUIEHHBIX CHocobax
MOJIyYEHUs! XMMUUYECKUX BELIECTB (Ha MpUMepPe IPOU3BO/ICTBA AMMUaKa, CEPHON KUCIO0ThI). [IpombliiienHas
opranudeckass xumus. Celpbe Uil OpraHMYecKoil npomeliuieHHOCTH. IIpobiema 0TX010B M MOOOYHBIX
npoaykroB. Hanboisiee KpylHOTOHHAXXHbBIE MPOU3BOACTBA OPraHUYECKUX COEAMHEHMH. UepHas U LBETHas
MeTairyprus. CTeKIIO ¥ CUIIMKaTHas IIPOMBILIUIEHHOCTD.

Xumus U sHepretuka. [IpupoaHble HCTOYHUKH YIIeBOAOPOAOB. [IpUpoaHbIN U MOy THBIN
He(TssHOW Tra3pl, MX cocTaB W ucnoib3oBaHue. CocraB HehpTH U ee mepepadborka. HedrempomykTsr.
OxraHoBoe unciao OeHzuHa. OxpaHa OKpyXkaroliel cpenbl mpu HedrenepepaboTKe M TPaHCHOPTUPOBKE
He(TENPOAYKTOB. AJIbTepHATUBHbIE UICTOYHUKHU SHEPTUU.

Xumusa B cTtpoutenbctBe. llement. beron. Ilogbop onTUManbHBIX CTPOUTEIBHBIX
MaTepHaJIOB B IPAKTUYECKOHN ACATEIBHOCTH YEIOBEKA.

XHUMHSA U DKOJIOTUSA. XMUMHUYECKOE 3arpsi3HEHUE OKPYKAOIIEH CPelbl U €r0 MOCIEICTBHS.
Oxpana rugpocdepsl, T0UBbI, aTMOC(hEpbI, (PIOPBI U PayHBI OT XUMHUUECKOTO 3arps3HEHUS.

Tunbl PACYETHBIX 3a1a4:

Haxoxnenue mosekyasipHOW (HOpMYIbl OPraHUYECKOTO BEIIECTBA IO €r0 IUIOTHOCTH H
MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJIAIINUX B €r0 COCTAaB, UJIX IO MPOAYKTaM CrOpPaHUs.

Pacuersl MaccoBoil oM (Macchl) XMMHUYECKOTO COEJUHEHHUs B cMecd. PacueTbl macchl
(0O6bemMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CIIH

OJIHO M3 BEIIECTB JaHO B U30BITKE (MMEET MPUMECH).
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BO3MOXKHOTIO.

PacueTsr MaccoBoil WM 0OBEMHOM JOJM BBIXOJIA MPOAYKTA PEAKIIUU OT TEOPETHUYECCKHU

Pacuets! TermoBoro 3¢ ¢dekra peakuuu.
PacueTsl 00BbEMHBIX OTHOLLIEHUH ra30B IIPU XMMHUECKUX PEAKIIMSIX.

Pacuersl macchl (0ObeMa, KOJIMYECTBAa BEIIECTBA) MPOAYKTA pPEAaKLMM, €CIU OJHO U3

BCIIECTB JaHO B BUAC paCTBOpa C OHpeﬂCHeHHOﬁ MacCoOBOM ,Z[OHCI;'I pPacTBOPEHHOT'O BEHICCTBA.

IIpumepHbIe TeMBbI IPAKTHYECKUX PA0OT (HA BHIOOP YUUTEJINA):

KauecTtBenHoe onpezaeneHue yriepoja, BOAOPOIa U XJI0pa B OPraHU4eCKUX BellecTBaXx.
KoncTtpynpoBanue mapocTep:KkHEeBbIX MO/IETICH MOJIEKYJl OPraHUYECKUX BEILIECTB.
Pacno3naBanue muacTmMacc U BOJIOKOH.

[TomyueHue UCKYCCTBEHHOTO IIIETIKA.

Pemenue OKCIICPUMCHTAJIbHBIX 3aJa4 Ha IIOJIYYCHHC OPraHUYCCKUX BCHICCTB. Pemenue

SKCIICPUMCHTAJIBHBIX 3a/la4 Ha paCliO3HaBaHHUEC OPraHNYCCKUXBCIICCTB.

Nnentndukanys HeOPraHMIECKUX COCAMHEHUM.

[Tonyuenue, cobupanue 1 pacrio3HaBaHKE ra3oB.

Pemenne skcriepuMeHTAIBHBIX 3a7a4 10 TeMe «MeTauibiy.
Pemenune sxcriepruMeHTaIbHBIX 33124 10 Teme «Hemeramibiy.

Pemienue OKCIICPUMCHTAJIbHBIX 3aJ1a4 IO TEMC «I'eHeTHYECKas CBA3b MCKAY KJlacCaMUu

HEOPTaHNUYCCKUX COGHHHCHHﬁ)).

Pemenne OKCIICPUMCHTAJIBHBIX 3aJa4d 110 TEMC «I'eHeTndeckasl CBS3b MCXKAY KilacCaMu

OpTaHHUYCCKUX COE€TUHEHUI».

ITonyueHue sTUIEHa U U3yYEHUE €r0 CBOMCTB.
ITonyuyeHne yKCyCHOM KUCIOTBI U U3YYEHUE €€ CBOMCTB.
I'mpponus xKupos..

H3roroBieHue MbLUIa PyYHON paOOTEHI.

XUMHUS KOCMETHYECKUX CPEICTB.

HccnemoBanue CBOMCTB OEIKOB.

OCHOBBI MUIIEBOI XUMUH.

HccnenoBanue MUIIEBHIX )106aBOK.
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CBolicTBa 0JTHOATOMHBIX 1 MHOI'OATOMHBIX CITUPTOB.
XHUMHUYECKUE CBOMCTBA aJIbACTUIOB.

CunTe3 cnoxHoro 3¢gupa.

['upponus yrieBonos.

YcTpaneHue BpeMEHHOM JKECTKOCTH BOJBI.

KadecTBeHHbIE peakluy Ha HEOPraHUYECKUe BeIlecTBa M MOHBI. MccienoBaHue BIMAHUA
pa3uyHbIX (HaKTOPOB HA CKOPOCTh XUMHUUECKOM

peaKum.

Ornpezenienre KOHIIEHTPALUKU PACTBOPA ACKOPOMHOBOM KUCIOTHI METOIOM TUTPOBAHUS.
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TemaTnueckoe

INIAHUPOBAHHE C

omnpeaejieHueM OCHOBHBIX BHIOB Yy4eOHOI

ACATECJIBbHOCTH U YKa3aHUEM KOJIHUYECTBA YaC0B, OTBOAMMbBIX HA OCBOCHUEC KaxKI0il TeMbl

N Pa3nen Tembl
Pacnpenenienne
y4eOHBIX
10 11
KJIacc | KJace
1/OcHoBBI OpraHu4ecKoil XuMHu OcCHOBHBbIE IOHATUS OPraHUYECKOMN 1
XUMHHU
YrneBoaopoas 3
Kucnoponcoaep:xaiue opraHndeckue 3
COEAMHEHUS
A3oTt- u cepocojepKalme 1
COEMHEHUS
buonornyecky akTUBHBIE BELLIECTBA 1
BbICOKOMOIEKYIISIpHBIE COEAMHEHUS 6
2| TeopeTHueckne OCHOBbI XUMHHU OCHOBBI XUMHH 1
Crpoenue BemiecTBa 1
Teopernueckoe ONHUCaHue 2
XUMHUYECKHUX peaKIuii
3 OCHOBBI  HEOPraHHYeCKOH Hewmerannsl 4
OO0m1re CBOMCTBA METAIIIOB 3
MerTaibl T1aBHBIX TOArPYII 1
MerTaibl TOOOYHBIX MOATPYIIT 2
4 XuMHuS 4 )KU3Hb XHUMHYECKasi TEXHOJIOTHs 8
XHUMUs B TOBCETHEBHOM KU3HU 7
Xumust Ha ciryk0e o0miecTBa 3
XHMHMs B COBDEMEHHOM HAyKe 6
2.2.Bbinos1HeHN e NPAKTHYECKOH YacTH NPOrpamMMbl
KJa Haszsanue HasBanue tembr | Beero Bcero gacos
yacoB | ypoku | [Ipaktuueckue | KoHTposbHbBIE
paboThI paboThI
10 | Teopernueckue | OCHOBBI XUMHHU 1 1 1
OCHOBBI XUMUU
OcHoBBI OcHOBHBIE  TOHATUSA 1 1
OpraHNYEeCKON OpraHNYeCKOn
XUMHUU XUMHUHU
YrieBonopoibt 3 3 2 1
Kucnopoaconepxaniie 3 2 4 1
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OpraHuvecKue
COCAUHCHUA

A30T1- u
cepocojiepKalme
COEIMHEHUSI

buonornuecku
AKTUBHLIE BEIIECTBA

BricokomoutekynsipHbie
COEIMHEHUS

HUroro

10

11

OcHOBBI
HEOPraHUYeCKOM
XUMHUHI

Hemeramsl

OO0mue CBOICTBa
METAJIOB

Mertanst [JIaBHBIX
HIOATPYIII

Mertamnel  OOOYHBIX
MOATPYIIII

Teopetnueckue
OCHOBBI XUMUU

Crtpoenue BelecTna

Teopernueckoe
ONMCAHUE XUMHUYECKUX
peakuui

XUMHS U )KU3Hb

XuUMu4yeckas
TEXHOJIOTUS

XUMUS B
HOBCEIHEBHON KU3HU

Xumusa Ha ciyx0e
o01iecTBa

XWMHS B COBPEMEHHOU
HayKe

Uroro
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