[Ipunoxenue

K OCHOBHOM 00pa30BaTeIbLHOM ITporpaMmme
cpeaHero o01ero oopa3oBaHus

PABOYAJ [TPOTPAMMA

no yueoOHomy mnpeamery «XUMMHUA»
yriy0JIéHHbIH YPOBEHbD

st 10 — 11 xkmaccos
( Coomeemcmeyem @®I'0OC COO, YMK B.B. /lynuna)

Cpoxk peanuzanum — 2 rojaa



IHosicHuTEeNLHAA 3ANIUCKA

Hacrosimas nporpamMmMa npeaHasHadena ajst o0ydenus xumun ydanmxcs 10 — 11 kiaccos
(yriyOn€éHHBIM ypoBEHB) 00IeoOpa3oBaTeabHbIX yupexaeHuil. [Iporpamma paspaboTaHa Ha
OCHOBE CJIEYIOIINX TI0KYMEHTOB:

1. ®enepanpHoro 3akona «O6 oopaszoBanuu B Poccuiickoit @enepanuuy» ot 29.12.2012 roga
273-®3 (¢ u3M. u jgom., BCTyI. B cuity ¢ 13.07.2021).

2. denepanbHOro0 TroCyJapCTBEHHOTO OOPa30BATENBLHOIO  CTaHIAPTa CPEAHEro OOIIero
obpazoBanus (yrBepxkaecH Munoopuayku Poccuu ot 17.05.2012 Ne 413 (pen. ot 11.12.2020).

3. IlpumepHOi OCHOBHOH 0Opa30BaTEIBLHON NPOrPaMMbl CPEIHETO OOIIEro oOpa3oBaHHS
(omoOpena pemieHueM (enepanbHOro y4eOHO-METOIUYECKOr0 OOBEIUHEHUS 10 O0IeMy
obpazoBanuto (mpotokoa ot 28 utons 2016 1. Ne 2/16-3).

4. Asropckoii mporpamMel Kk YMK B.B.JIynuna. Xumwus. Yrayonensasiii yposenb. 10—11
KJ1acchl : paboyas mporpamma k simand Y MK B. B. Jlynuna : yue6HO-MeTOomnueckoe nocodue / B.
B. Epemun, A. A. Jlpo3nos, U. B. Epemuna, 2. FO. Kepumos. — M. : [Ipoda, 2017. —

[Ipu peanuzanu HporpaMMbl YUHUTHIBaeTCS paboyas MporpaMMa BOCHHUTaHUS
LIKOJIBI:
B mporuiecce opranuzanuu yueOHON ASSITENFHOCTA HA YPOKE YUUTENIbh 00ECIIeUnBaET:

® HHUIWHPOBAHUE U MOJAEPIKKY UCCIIEI0BATENIbCKON AESITEIbHOCTH IKOJbHUKOB;

® YCTAaHOBJICHHWE JOBEPUTEIBHBIX OTHOIICHUM MEXKIYy VYYUTEIEeM U Yy4YEeHUKaMH,
CIOCOOCTBYIOIIUX TMO3UTUBHOMY BOCIPHUSATHIO YydYallUMHUCA TpeOOBaHUM U TPOCHO
YUUTENsl, aKTUBU3ALUU UX [TO3HABATENIbHOM J1€ATEIbHOCTH;

e MO0YX/JCHHE HIKOJIBHUKOB COOIOIATh HAa YPOKE OOIIEHPHUHSTHIE HOPMBI MOBEACHUS,
npaBuiia OOIIEHHSI CO CTapIIUMHU (YUYUTENSIMU) U CBEPCTHUKAMU (ILIKOJIbHUKAMH);

® TIPUBJICUCHUE BHUMAHUS IIKOJHHUKOB K IIEHHOCTHOMY acleKTy M3y4aeMbIX Ha YpOKE
ABJIGHUM, OpraHu3anus padoThl JeTell ¢ couuaabHO 3HAYMMOW HHpoOpMmanue —
00CyX1aTh, BBICKa3bIBATh MHEHUE;

® 1ICIIOJIb30BAaHME BOCIUTATEIbHBIX BO3MOKHOCTEN COJIEpKaHusl yUeOHOr 0 IpeIMeTa uepes
JEMOHCTpalMIO  JIeTAM HIPHUMEPOB  OTBETCTBEHHOrO, TIPA)XJIaHCKOIO IOBEJIEHUS,
IPOSIBJIICHUS YEIOBEKOIIO0MS U J0OpOCepAeUHOCTH;

e TpPUMEHEHHWE Ha YpPOKaX HHTEPAKTUBHBIX (POpM pabOTHI: HHTEIUIEKTYaJIbHBIE HTIPHI,
JTUAAKTUYECKUN TeaTp, AUCKYCCUH, paObOThI B Iapax u Jp.;

e opranHuzanus MmedcTBa MOTHBUPOBAHHBIX U OPYAMPOBAHHBIX ydyalIUXcs HaA HX
HEYCHEBAIOIIUMH OJJHOKIACCHUKAMM;

®  CIOJIb30BaHUE COBPEMEHHBIX WH(POPMAIIMOHHO — KOMMYHUKAITMOHHBIX
texHoJoruii(MKT) u mucranimonHbix ( Takux kKak «Yuu.py», «AKmacey, «dKmacct+y,
«Coepxkraccy») BO3MOXKHOCTEH MPEOCTABISIEMBIX ceThi0 MHTEpHET.

O0mas xapakrepucTuka yueOHOro npeamera « XUMHD)

[enu u3ydeHus] XMMUU B CPEAHEH IIKOJIE:

1. dopmupoBaHue yMEHHUS BHUACTh W TIOHUMAaTh IICHHOCTh OOpPa30BaHUs, 3HAYMMOCTH
XUMHUYECKOTO 3HaHUs I KaXJOro 4YeJIOBEeKa, HE3aBHUCHUMO OT €ro mnpodecCHOHaIbHOU
JIESITCIILHOCTH.

2. ®opmupoBaHUE YMEHUS pa3NudaTh (PaKThl U OLICHKH, CPaBHUBATH OLICHOYHBIE BBIBOIbI, BUIETh
UX CBSI3b C KPUTEPHUSAMH OIICHOK W CBS3b KPUTCPHUEB C ONPEICICHHON CHCTEMOH IEHHOCTEH,
dbopMynupoBaTh U 000CHOBBIBATH COOCTBEHHYIO MO3HUIIHIO.

3. ®opMUpOBaHUE IEIIOCTHOTO MPEACTABIICHUS O MUPE U POJTM XUMHUH B CO3JaHUH COBPEMEHHOMN
€CTECTBCHHOHAYYHOW KapTHHBI MUPA; YMEHUS OOBSCHATH OOBEKTHI U MPOLIECCHl OKPYKAIOMIEH



JENCTBUTENBHOCTH (IIPUPOAHOM, COLIUATIBHON, KYIbTYPHOMN, TEXHUYECKOU CPEbI), UCTIONb3YS A1
9TOr0 XUMUYECKUE 3HAHHUS.

4. IlpuoOpereHue ombITa pa3HOOOPA3HOW NEATEILHOCTH, ONbITa TMO3HAHHUS W CaMOIIO3HAHMS;
KJIFOYEBBIX HAaBBIKOB, UMEIOIIMX YHUBEPCAIBHOE 3HAUCHHE [UI Pa3IMYHBIX BHJIOB JEATEIbHOCTH
(HaBBIKOB pelIeHHsI PoOIIeM, IPUHATHS PELICHUH, TIOMCKA, aHanu3a U 00padoTKK HHpOpMaLUH,
KOMMYHHKATUBHBIX HAaBBIKOB, HAaBBIKOB HM3MEPEHHI, HaBBIKOB COTPYJHHYECTBA, HAaBBIKOB
0e301acHOro0 00paIIeHus C BEIIECTBAMH B ITOBCETHEBHOMN JKU3HN).

B pesynbrare usydyenus yueOHoOro npeamera «XUMHUsD» BBITYCKHUK CPEIHEH IIKOJIBI OCBOUT
CoJlepKaHue, CIOCOOCTByIoIee (OPMUPOBAHHWIO  IMO3HABATEIHHOW, HPABCTBEHHOW U
3CTETUYECKON KYJbTYpbl. Y4YalllMiicsl OBIAaJE€EeT CUCTEMOM XMMHYECKUX 3HAHUM — MOHATHUIMU,
3aKOHAMM, TEOPUSIMU U S3bIKOM HAayKH KaK KOMIIOHEHTAaMH €CTECTBEHHOHAYYHON KapTHHBI MUDA.
Bce 310 mo3BosuT emy cpopMHpOBaTH Ha OCHOBE CHCTEMbl IOJIYYEHHBIX 3HAHMM Hay4dHOE
MHUpPOBO33pEHUE KakK (YHAAMEHT ILIEHHOCTHOTO, HPABCTBEHHOTO OTHOIICHUS K MPUPOE,
OKpY’KaloIleMy MHUPY, CBOEH )KU3HU U 3[J0POBBIO, OCO3HATh POJIb XUMUYECKOM HAyKH B TO3HAHUU
U 1peoOpa3oBaHUM OKPYXKAIOIIETO MHUPA, BBIPAOOTATh OTHOIICHHWE K XMMHH KaK BO3MOXHOH
oOmnactu Oyayiieil CoOCTBEHHOM NMPaKTUUECKON AEATEIIbHOCTH.

VYcBoeHue cofepkaHus yueOHOro npeamera «XuMus» 00eCleYUT BhITYCKHUKY BO3MOKHOCTh
COBEpILEHCTBOBAaTh U pPa3BUBATh II03HABaTEJIbHbIE BO3MOXHOCTH, YMEHHE YIIPaBIATh
COOCTBEHHOW TIO3HABATEIILHOW JICATEIIBHOCTBIO; HMHTEIUICKTyalbHbIE M pediaeKkcuBHBIC
CHOCOOHOCTH; TPUMEHATh OCHOBHbBIE HHTEIJUIEKTYaJIbHbIE ONlepaluy, TaKue Kak (JopMyJIUpOBaHHE
TUIOTE3, AaHaJu3 U CHUHTE3, CpaBHEHHE, O000O0IIEHHE, CHCTEMAaTU3allus, BBISIBICHUE
IPUYMHHO-CJIECTBEHHBIX CBsI3€d JUIsl M3YYEHHUs CBOMCTB BELIECTB U XUMHUECKUX PEAKLIU;
UCTIOJIB30BaTh PA3IMYHbIC HCTOUHUKH JUIS TTOJTyYSHHUSI XUMUYECKON HH(opMaImm;
CaMOCTOSITEJIbHO IUIAHUPOBATh M OPraHU30BBIBATH Y4E€OHO-IIO3HABATENBHYIO JIE€ATEIBHOCTD;
pa3BUBaTh MCCIIEOBATEIBCKHE, KOMMYHUKATUBHBIC M HH()OPMAIIMOHHBIC YMECHUSI.

N3yuenune xumuu B 10 u 11 knaccax noctpoeHo 1o jaunetinoti cxeme. B 10 knacce nsnaraercs
MaTepuay OpraHWYecKoW XumuH, a B 11 Kiacce — HeopraHWdeckas XHMHs, OOIIas XUMUS,
xumuyeckass TexHosorus. Ilocnennue rnaBsl yueOHHMKa 11 Kimacca 3HaKOMST HIKOJIBHHMKOB C
IPUMEHEHHEM XUMHHU B OKPYXKaIOIIeH *KU3HU U Ha CIyx0e 001ecTBYy.

B yueGHOM 1u1aHe cpeaHell IIKOMbl y4eOHBIH MpenMeT «XUMHsS» BKIIOYEH B pas3fael
«EctectBennsle Hayku». [Iporpamma yuyeOHoro mnpeamera «XuUMHsS» ISl CpPEJHETO OOIIETro
o0pa3oBaHus Ha yriyOJIeHHOM ypoBHe paccunTana Ha 102 u — 10 kmace, 99 yacoB — 11 kinace
(3 u B HEnemo, 201 1 3a aBa roga oOyueHwUs).

Conepxanne 0OOydeHHUs pealM30BaHO B yYEOHHMKAX XUMHHM, BBIMYIIEHHBIX W31aTEIbCTBOM
«dpodar: Epemun B. B., Kyzomenko H. E., Tepenun B. U., /[pozooe A. A., Jlynun B. B. Xumus.
VYrany6nennsiit ypoBeHs. 10 kiacc;

Epemun B. B., Kysvmenxo H. E., []pozooe A. A., Jlynun B. B. Xumusi. YriiyOieHHbIH ypoBeHb. 11
KJ1acc.

Ili1anupyeMble IMYHOCTHBIE Pe3YJILTATHI OCBOEHHS Y4eOHOTro mpeaMera « XuMHus»
Ha yri1iy0J1eHHOM ypOBHe

[TnanupyemMpIMH JIMYHOCTHBIMH Pe3yJbTATAMH B PaMKaxX OCBOCHHs y4eOHOTrO mpeaMeTa
«XUMHsI» Ha YTITYOJIEHHOM YPOBHE SIBJISTFOTCS:
1) B chepe oTHOMmIEHUIT 0OyUaroXCs K ce0e, K CBOeMY 310pPOBBIO, K TTO3HAHUIO ceO0sl:
— TMPUHATHE W PETH3aIMI0 IIEHHOCTEH 370pOBOTO U 0€30macHOTO 00pasa KU3HH, OEpEeKHOE,
OTBETCTBEHHOE ¥ W KOMIIETCHTHOE OTHONICHHE K COOCTBEHHOMY (U3UYECKOMY |
MICHXOJIOTHIECKOMY 370POBBIO;
— HETIPUSATHE BPEIAHBIX MPHUBBIUCK: KyPEHUS, YIIOTPEOJICHHS AJIKOTOJIsl, HAPKOTHUKOB;
2) B cdepe OTHONIEHHH OOy4aromMXcs K OKpYXalolleMy MHpY, K JKHBOH MpHUPOAE,
XY/I0’)KECTBEHHOH KYIIBTYpe:
— MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3sBUTHS HAayKH, 3HAYUMOCTH
HayKH, TOTOBHOCTb K HAyYHO-TEXHUYECKOMY TBOPUYECTBY, BIIaJICHUE JOCTOBEPHOI MHPOpMAaIHen



O TEpelOBBIX JIOCTIDKEHUSX H  OTKPBITUSX  MHPOBOM M OTEYECTBEHHOW  HAYKH,
3aWHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSX 00 yCTPOHCTBE MUpa M OOIIECTBA;
— FOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CAaMOOOPa30BaHUIO, HAa MPOTSHKEHUT
BCEH HU3HH, CO3HATEIIFHOE OTHOIIEHHE K HEITPEPHIBHOMY 00pa30BAHUIO KaK YCIOBUIO YCICIITHOM
npohecCHOHATLHOM U OOIIIECTBEHHON A TeTbHOCTH;
— DKOJIOTHYECKasi KyJbTypa, OEpEKHOE OTHOIIEHUE K POTHOW 3eMiie, IIPUPOJHBIM OOraTcTBamMm
Poccum m mmpa, MOHMMAaHHWE BIMSHHS COIMAIBLHO-YKOHOMHYECKHX IPOILIECCOB HA COCTOSHUE
IPUPOIHOH U COLUAIILHON CPEJIbl, OTBETCTBEHHOCTH 32 COCTOSIHUE IPUPOIHBIX PECYPCOB, YMEHHH
U HAaBBIKOB pa3yMHOIO TPUPOJOIOIB30BAHUS, HETEPIIMMOTO OTHOIICHHS K JCUCTBUSM,
NPUHOCSIIMM BPEJl SKOJIOTHH; TPHOOPETEHUE OMBITA SKOJIOTO-HAIIPABICHHOM IS TEITLHOCTH,
3) B chepe oTHOIIEHUH 00yUAIOIIUXCS K TPYAY, B Chepe COLUaTbHO-3KOHOMUYECKUX OTHOLICHUH:
— OCO3HaHHBIN BBIOOp Oyaymied mpodeccuy Kak MyTh W CIIOCO0 peain3aliid COOCTBEHHBIX
JKU3HEHHBIX TUTAHOB;
— TOTOBHOCTh OOY4YaloImMXCs K TPYAOBOW MPOPECCHOHAIBLHOW JESITEIbHOCTH KaK K
BO3MOXKHOCTH  y4aCTHsl B  PCIICHWH  JIMYHBIX, OOINECTBEHHBIX, TOCYIapPCTBCHHBIX,
00IIIeHAIIMOHATILHBIX MPOOJIEM;
— TOTPEOHOCTh TPYIUTHCS, YBAKCHHE K TPYAy U JIIOISIM TPYAa, TPYAOBBIM JIOCTHKCHHSIM,
JOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIICHHWE K pa3HbIM BHIAM TPYAOBOU
JESTCIILHOCTH.

I[Inanupyemble MeTanpeIMeTHbIE Pe3yJbTAThI OCBOEHHSI Y4eOHOT0 MpeaMeTa « XUuMHsD)
HA yriiy0JIeHHOM YpOBHe

[InaHupyemble MeTanpeIMETHbIE PE3yJIbTaThl B PaMKax OCBOCHHS y4eOHOro TmpeaMera
«XuMHs» Ha yrIIyOJICHHOM ypPOBHE TPECTABIICHBI TPEMs TPYIIIaMH YHUBEPCATBHBIX YICOHBIX
neiictuii (YY ).
1. PeryasiTuBHbIEe YHUBEpPcATbHbIE YUeOHbIE el CTBUS
BhInyCKHUK Hay4UTCS:
— CaMOCTOSITENILHO OINPEACIATh IEIH, CTaBUTh M (HOPMYJIHPOBATH COOCTBEHHBIC 3a/JaYd B
00pa30BaTeNnbHON IeATENBHOCTH U JKU3HEHHBIX CUTYAIUsX;
— OIIEHUBATH PECYPCHI, B TOM YHCIIE BPeMsl M IPYTUe HeMaTepUAIbHBIE PeCypChl, HEOOX O TMMBIE
JUTSL TOCTHKEHUS TIOCTAaBJICHHON paHee IeH;
— COTIOCTAaBJISATh UMEIOIIHECS BOZMOXHOCTH M HEOOXOIUMBIE JIJIS IOCTYKEHUS TIEJTH PECYPCHI;
— OpraHu3oBbiBaTh A((PEKTUBHBIA TMOUCK PECYpPCOB, HEOOXOAMMBIX s JOCTHXKEHUS
IMOCTaBJICHHOM IICIIH;
— ONPEIENITh HECKOIBKO MyTeH JOCTHKEHUS TTOCTaBICHHOH IIeIIH;
— BBIOMPATHh ONTHUMAJILHBIN MYTh JOCTHIKEHUS TSI ¢ YIeTOM d(P(EKTHBHOCTH PACXOI0OBAHUS
PECYPCOB U OCHOBBIBASICh HA COOOPaKEHHUSAX STUKHU U MOPAIIH;
— 3aJ1aBaTh MapaMeTpsl U KPUTEPUH, IO KOTOPBIM MOKHO OIPEICTUTH, YTO IEJIb JOCTUTHYTA;
— COMOCTaBJIATh MOJYYCHHBINH Pe3yIbTaT JEATEIBHOCTH C MMOCTABICHHOM 3apaHee 1elbIo;
— OIICHUBATh TOCIEACTBHS JOCTH)KCHUS IMOCTABIICHHOW IIENTH B JEATCIILHOCTH, COOCTBEHHOM
JKU3HU U )KU3HH OKPYKAIOIIUX JIOJEH.
2. [lo3HaBaTe/IbHbIE YHHBEPCAIbHBIE YUeOHbIE el CTBHUSI
BrInycKHUK HAy4UTCS:
— KPHUTHYECKH OICHUBATh M HHTEPIPETUPOBATH HH(OPMAIIHIO C PA3HBIX ITO3HIINN;
— pacmno3HaBaTh U (PUKCHPOBATH MPOTUBOPEUHNS B MH()OPMAIIMOHHBIX HCTOYHUKAX;
— WCIOJB30BaTh Pa3lIMYHbIE MOJCIBHO-CXEMATHUYECKHE CpPEICTBA JUISL  TPEICTaBICHHS
BBISIBJICHHBIX B UH()OPMAIIMOHHBIX ICTOYHUKAX MTPOTUBOPEUHIA;
— OCYIIECTBIIATh Pa3BEPHYTHIH MH()OPMAIIMOHHBIA TIOWCK W CTaBUTh Ha €ro OCHOBE HOBBIC
(yueOHBIEC U TIO3HABATENLHBIC) 3a/1a4H;
— WCKaTh U HaXOJIUTh 00OOIIEHHBIE CTIOCOOBI PEIICHUS 3a/1a4;
— TPUBOJUTH KPUTHYECKUE apTYMEHTHI KaK B OTHOILIEHUH COOCTBEHHOTO CYKIEHUS, TaK U B
OTHOUIIECHUHU JIEUCTBUN U CYXKIECHHI APYroro;
— aHaJIM3UPOBAThH U PEOOPA30OBHIBATH MPOOIEMHO-TIPOTUBOPECUNBBIC CUTYAIINN;



— BBIXOJUTh 32 pPaMKH Y4YeOHOro MpeaMeTa W OCYLIECTBIATH IIEJICHAINPABICHHBIN TONCK
BO3MOYKHOCTH LIMPOKOI0 IIEPEHOCA CPENICTB U CIIOCOOOB IEHCTBHUS;
— BBICTPAaWBaTh UHIMBHUIYAJIbHYIO 00pa30BaTENbHYIO TPACKTOPHUIO, YUUTHIBAS OrpPAaHHUYEHHS CO
CTOPOHBI APYI'MX YYACTHUKOB U PECYPCHBIE OIpPaHUUCHMUS,;
— MEHSTb U YAEPKUBATh Pa3HbIC TO3ULUHU B IO3HABATEIBbHOMN AESITEILHOCTU (OBITH YUEHUKOM U
yuuTtenem; GopMyaupoBaTh 00pa30BaTENbHbIN 3alIPOC U BBIOIHATh KOHCYJIbTaTUBHbBIE (DYHKIMH
CaMOCTOSITENIbHO; CTAaBUTHh MpoOieMy M paboTaTh HaJ €€ PEUICHHEM; YIpaBIATh COBMECTHOU
IIO3HABATEJIBHOM JEATEIbHOCTIO U O JUUHATHCS).
3. KoMMyHUKaTHBHbIe YHUBepCaJIbHbIe yYeOHbIe 1eHCTBUSA
BeinmyckHUK HayduTCs:
— OCYILLIECTBJIATH JIEJIOBYK0 KOMMYHMKAIUIO, KAK CO CBEPCTHUKAMHU, TaK U CO B3POCIBIMH (Kak
BHYTpH 00pa30BaTe/IbHOM OpraHM3alluy, TaK U 3a ee MpeeIaMu);
— TIpY OCYUIECTBICHUU TPYNIIOBOI pabOTHI OBITH KaK PyKOBOAUTENIEM, TaK M YWIEHOM IPOECKTHOM
KOMaH/[Ibl B Pa3HBIX POJISIX (F€HEepaTOpPOM HJEH, KpUTHUKOM, UCTIOIHUTENIEM, IIPE3EHTYIOUIUM U T.
);
— pa3BEpHYTO, JIOTUYHO U TOYHO U3JaraTb CBOIO TOUKY 3PEHHUS C UCIOIb30BAHUEM aJIEKBATHBIX
(YCTHBIX Y MUCbMEHHBIX) SI3bIKOBBIX CPE/ICTB;
— Pacno3HaBaTh KOH(DIMKTOIEHHbIE CUTYallUd M NMPEJOTBpAIaTh KOHQIUKTHI JO UX aKTHUBHOM
¢a3bl;
— KOOPJMHUPOBATh U BBINOJHATH Pa0bOTy B YCIOBHUSX BUPTYaJIbHOTO B3aUMOACHUCTBUS (MU
COYETaHMs peajbHOI'0 U BUPTYAJIbHOIO);
— COIVIacOBbIBaTb IO3UIMM WIEHOB KOMaHIbl B Mpolecce paboThl HaJg 0OLUM
IPOJTYKTOM/pEIICHHEM;
— MPEACTaBIATh MYyOJMYHO PEe3yJbTaTbl MHAMBHUIYaIbHONH M TPYMNIOBOM AEATENBHOCTH, KaK
nepes; 3HaKOMOM, TakK U IIepe]l HE3HAKOMOM ayJIuTOPUEN;
— noadupaTh NapTHEPOB JUIsL JIEJIOBOM KOMMYHHKALMM, MCXOJS U3 COOOpa)KeHUH
Pe3yJIbTaTUBHOCTH B3aUMOJICHCTBUS, a HE JIMYHBIX CUMIIATHIA;
— BOCIIPUHUMATh KPUTHUECKUE 3aMEUaHMs KaK pecypc COOCTBEHHOTO pa3BUTHS;
— TOYHO M €MKO (pOopMyIHpOBaTh KaKk KPUTUUYECKHE, TaK U 0JOOPHUTENbHBIE 3aMEUaHUs B aJpec
Jpyrux JroAed B paMKax JeJOBOW M 00pa3oBaTelbHONH KOMMYHUKAIUHM, nW30eras mpu 3TOM
JMYHOCTHBIX OLEHOYHBIX CYXICHUM.
1.3. Ilnanupyemble npeAMeTHbIE Pe3yJdbTAThl 0CBOCHHs Y4eOHOro nmpeaMera «XUMHUSI»
Ha YrJj1y0JIeHHOM YPOBHe

B pesynprare u3ydeHus ydeOHOro mnpenmera «XUMHs» Ha YPOBHE CpPEIHEro OOILIero
00pa30oBaHMs BBITYCKHUK Ha yIIIyOJIEGHHOM YPOBHE HAyYUTCS:
— packpbIBaTh Ha MpUMeEpax pojib XUMHUHU B (JOPMUPOBAHMM COBPEMEHHOW HAay4yHOW KapTHHBI
MHUpa U B IPAKTHUYECKON NEATEIbHOCTH YEIOBEKa, B3aUMOCBS3b MEXAY XUMHUEH U JAPYTUMU
€CTECTBEHHBIMU HayKaMH;
— COIIOCTaBJIATh UCTOPUUECKHE BEXU Pa3BUTHS XMMHUU C UCTOPUUYECKUMH NEPUOJAMU Pa3BUTHS
IIPOMBINIIEHHOCTH W HAyKW JJIsl NPOBENEHUS aHAIM3a COCTOSIHMS, IyTEH pa3BUTHUS HAyKH U
TEXHOJIOTHH;
— aHaJIM3UpOBATh COCTAB, CTPOEHUE M CBOWCTBA BEILIECTB, IPHUMEHSS IOJIOXKEHHUSI OCHOBHBIX
XUMUYECKUX TEOPHI: XMMHUYECKOIO CTPOEHUs OpraHMYecKux coennHeHnii A. M. byrtneposa,
CTPOEHMS aTOMa, XUMHUYECKOU CBSI3H, DJIEKTPOJIUTHUECKON AMCCOLUALMM KUCIOT, OCHOBAHUN U
coJiel, a TaK)Ke YCTaHaBIMBATh MPUYUHHO-CIIEICTBEHHBIE CBSI3U MEX1Y CBOMCTBAaMH BEIlECTBA U
€r0 COCTaBOM U CTPOEHUEM;
— NPUMEHATH MpaBUjia CUCTEMATUYECKOM MeXIyHapOJAHOW HOMEHKIATyphl Kak CpeicTBa
pa3inYeHus ¥ UACHTU(UKAIIMH BEIECTB MO0 UX COCTaBy U CTPOEHHUIO;
— COCTaBJISAITh MOJIEKYJISIPHbIE U CTPYKTYpHBIE (DOPMYJIBI HEOPTaHWYECKUX U OPraHUYECKUX
BEIIIECTB KaK HOCUTEJeH nH(pOpMaIMK O CTPOSHUH BELIECTBA, €M0 CBOWCTBAX U MPHUHAIEKHOCTH
K OIIpE/IelIEeHHOMY KJIaCcCy COEAMHEHUI];



— 0OBSACHATH MPUPOY U CIOCOOBI 00pa30BaHUSI XUMUYECKOUN CBSI3U: KOBAJICHTHOU (TIOJSIPHOIMA,
HETOJISIPHOM), WOHHOHM, METaJUTMYeCKOW, BOJOPOJHOW C IIEJBI0 OMPEACICHUS XUMHYECKOU
AKTUBHOCTH BEIIIECTB;

— XapaxkTepus3oBaTh (PHU3NYECKHE CBOWCTBA HEOPraHMYECKUX W OPraHUYECKHUX BEIIECTB H
YCTaHABIIMBATh 3aBUCUMOCTh (PU3MUYECKUX CBOIMCTB BEIIECTB OT THIA KPUCTAJUTHUECKOHN PEIICTKH;
— XapaKTepu30BaTh 3aKOHOMEPHOCTH B M3MEHEHMM XMMHUUYECKHUX CBOMCTB MPOCTHIX BELIECTB,
BOJIOPOJHBIX COSAMHECHUM, BBICIIUX OKCHUIOB U THIPOKCHJIOB;

— TMPUBOAUTH MPUMEPHl XUMHUYECKHX PEaKIUil, paCKpPBIBAIOIIMX XapaKTepHble XUMHUYECKHE
CBOMCTBA HEOPraHWYECKMX M OPraHUYeCKHX BEHIECTB HM3YYCHHBIX KIACCOB C IENBI0 HX
uaeHTU(UKAITUY U 00BICHEHHs 001aCTH MPUMEHEHHSI;

— OIpenensaTh MEXaHHM3M PEaKIMH B 3aBHCUMOCTH OT YCIOBUU MPOBEICHHS DPEAKINH H
MIPOrHO3UPOBATh BO3MOKHOCTh IPOTEKAHUSI XUMHUUECKUX PEaKIMii Ha OCHOBE THUIIA XUMHYECKON
CBSI3M M aKTUBHOCTH PEarcHTOB;

— YCTaHaBJIMBAaTh 3aBUCUMOCTb PEAKIIMOHHOW CIIOCOOHOCTH OPraHWYeCKUX COEAMHEHUH OT
XapakTepa B3aWMHOTO BJIVSHHS aTOMOB B MOJIEKYJIaX C IIEIBIO MPOTHO3UPOBAHUS MPOIAYKTOB
peaxiuu;

— yCTaHaBJIMBATh 3aBUCHUMOCTh CKOPOCTH XUMHUYECKOW PEaKIMH M CMEIICHUS XUMHUYECKOTO
paBHOBECHSI OT PA3IMUHBIX (PAaKTOPOB C IIEJIbIO OMPEENICHUS ONTUMABHBIX YCIOBHUM MPOTEKAHUS
XUMHUYECKHUX TPOIECCOB;

— yCTaHaBJIMBaTh T'€HETUYECKYIO CBSI3b MEXAY KJIacCaMU HEOPraHWYEeCKUX M OPraHMYECKUX
BEIIECTB JIsl 000CHOBAHUS MPUHIUITHAIBHON BO3MOKHOCTH TTOJIYUICHUST HEOPTAHUYECKUX

Y OPTraHUYECKUX COEMHEHUN 3aJJaHHOT'O COCTaBa U CTPOCHMUS;

— TOJ0MPATh PEareHThI, YCIIOBUS U ONPEACISATh IPOAYKTHI PEAKIUi, TO3BOJISIONINX PeaTN30BaTh
7ab0paToOpHble W TMPOMBIIUICHHBIE CHOCOOBI MMONYYEHHUS BaXKHEHIIMX HEOPraHUYECKUX U
OpPTaHWYECKHUX BEIIECTB;

— OMNpeAeNsaTh XapaKkTep Cpeabl B pe3yibTaTe TUIPOJIN3a HEOPraHUYECKHMX M OPraHUYECKUX
BCIICCTB M TPUBOIUTH MPUMEPHI THAPOJN3a BEIISCTB B ITOBCEIHEBHOW JKU3HU 4YEJIOBEKA,
OMOJIOTHYEeCKIX 0OMEHHBIX MPOIECCaX U MPOMBIIIEHHOCTH;

— TMPUBOJUTH TPUMEPHl  OKUCIIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKIMd B  MPHUPOJIE,
MIPOM3BOJICTBEHHBIX MPOIIECCAX U KUZHEIEATEIILHOCTH OPraHU3MOB;

— 00OCHOBBIBATh MPAKTHICCKOE MCIOJIF30BAHNE HEOPTAHUUECKUX M OPTaHUYECKHX BEUIECTB W
WX peakluil B IPOMBIIUICHHOCTH U OBITY;

— BBIMIOJTHITh XUMUYECKUH IKCIIEPUMEHT 110 PACIIO3HABAHUIO U MOJIYICHUIO HEOPTAaHUICCKUX H
OpPTaHMYECKUX BEIIECTB, OTHOCSIIUXCS K Pa3NUYHBIM KJlacCaM COEIUHEHHI, B COOTBETCTBUU C
MpaBWJIaMU W TIpHEMaMH 0€30MacHOW pabOThl ¢ XMMHYSCKAMHU BEIIECTBAMH U JIA0OPATOPHBIM
o0opynoBaHuEM;

— TPOBOJMTH PACYEThl HA OCHOBE XMMHUYECKUX (DOPMYJI M YPaBHCHUU pEaKIUii: HAXOXKICHHE
MOJIEKYJISIPHOM (POPMYIIBI OPraHMYECKOTO BEIIeCTBA MO €ro TIOTHOCTH M MAacCOBBIM JOJSIM
AJIEMEHTOB, BXOJSIIUX B €r0 COCTaB WJIM TO MPOJYKTaM CTOPAaHHS; pacdyeThl MacCOBOHM HOJHU
(Macchl) XUMHYECKOTO COSTMHEHUSI B CMECH; pacdeThl MacChl (00beMa, KOJIMYEeCTBA BEIECTBA)
MPOJYKTOB PEaKUHu, €ClIM OJHO U3 BEIIECTB JaHO B M30bITKE (MMEET NPHUMECH); PacyeThl
MaccoBOM WM OOBEMHOM JONM BBIXOJA MPOAYKTa PEAKIUU OT TEOPETUYECKH BO3MOKHOTO;
pacdeTsl TeroBoro A eKxTa peakiuu; pacueTbl 00bEMHBIX OTHOIIEHUN Ta30B IPH XUMHUYECKUX
pEaKIusaX; pacyeTbl Macchl (00beMa, KOJMYECTBA BEIIECTBA) MPOJIYKTA PEaKIMH, eCIH OAHO U3
BEIIIECTB JJAHO B BUJIE PaCTBOpA C OMPEIEICHHON MacCOBOM JI0JIel paCTBOPEHHOTO BEIIECTBA;

— HUCIOJB30BaTh METOJbI HAYYHOTO MMO3HAHUS: aHAJIN3, CHHTE3, MOJCIMPOBAHIE XUMHUYECKUX
MIPOIIECCOB U SIBJICHUH TPU PEIICHUH y4eOHO-HCCIIeIOBATEIBCKUX 3314 10 U3yYEHUIO CBOWCTB,
CIIocOo0O0B TOJTYYEHHUS U PaCIiO3HABAHUS OPTAaHHUECKUX BEIIECTB;

— BIQJACTh MpaBWIaAMH O€30MaCHOTO OOpAaIlICHHSI C CJKUMH, TOPIOYUMH H TOKCHYHBIMH
BEIIIECTBAMH, CPEJICTBAMU OBITOBOW XHMHUH;

— OCYUIECTBJIATh MOHMCK XHWMHUYECKOM HWH(pOpManuu MO Ha3BaHWSIM, UACHTH(]HUKATOpaMm,
CTPYKTYpPHBIM (pOopMysIam BEIIECTB;



— KPUTHYECKU OIICHWBATh U MHTEPIPETHUPOBATH XUMHUYECKYIO HH(POPMAIIUIO, COJCPKALIYIOCS B
COOOLIEHUAX CpEACTB MaccoBOW HHGpopmauuu, pecypcax HHTepHeTa, HaydyHO-NOMYJSPHBIX
CTaThsIX C TOYKU 3PEHMSI ECTECTBEHHO-HAYYHON KOPPEKTHOCTHU B LEJISX BBIABICHUS OMIMOOUYHBIX
CyXxzeHuil u GopMUpPOBaHUS COOCTBEHHOM MO3ULINN;
— HaxOJHTbh B3aUMOCBS3U MEXY CTPYKTYpPOil ¥ (yHKIMEH, IPUIMHOMN U CIEICTBUEM, TEOPHUECH
U (hakTaMH IpU aHaJIM3€ MPOOJIEMHBIX CUTyallMii U 0OOCHOBAaHUM IPUHUMAEMBIX PELICHUN Ha
OCHOBE XMMHUYECKUX 3HAHMUIL;
— NPEACTaBIATh IYTH pEIIeHUs INIOOANbHBIX MPOOJIEM, CTOSIIUX IEepesl Yel0BEYEeCTBOM, U
NEPCIIEKTUBHBIX HAMPABICHUM pa3BUTHUSI XUMUYECKUX TEXHOJIOIHMM, B TOM 4YHCIE TEXHOJOTUMI
COBPEMEHHBIX MaTEpUAJIOB C pa3IMYHON (PYHKIMOHAIBHOCTBIO, BO30OHOBIISIEMBIX HCTOYHHKOB
CBIPbs, NEPEPAOOTKU U YTHIN3ALUH IPOMBIIUICHHBIX U OBITOBBIX OTXOJIOB.

BeinyckHUK Ha yriiyOGJI€HHOM YPOBHE HOJYYUT BO3MOKHOCTh HAYYHThCS !
— (opmMmynupoBaTh 1IeNb UCCIICAOBAHMS, BBIABUTATh M IMPOBEPATH SKCIEPUMEHTAIBHO THITOTE3bI
0 XMMHUYECKHX CBOMCTBAaX BEILECTB Ha OCHOBE UX COCTaBa U CTPOECHHUS, X CIIOCOOHOCTH
BCTYINAaTh B XUMUUYECKHUE PEAKIIMH, O XapaKTepe U MPOAYKTAX Pa3INYHbIX XUMUUYECKUX PEAKIIH;
— CaMOCTOATEJIHO IJIAHUPOBATh U MPOBOJUTH XUMHUYECKHE 3KCIIEPUMEHTHI C COOIIOACHUEM
npaBui 0€30MMacHON PabOTHI C BENIECTBAMHU U TaOOPAaTOPHBIM 000PYIOBAHHEM;
— MHTEpPIPETUPOBATH [AHHBIE O COCTABE U CTPOCHUU BEILECTB, IOJyYEHHBIE C IOMOILBIO
COBPEMEHHBIX (PH3UKO-XMMUYECKHX METOJIOB,;
— OIIMCBIBATH COCTOSIHUE DJIEKTPOHA B aTOME Ha OCHOBE COBPEMEHHBIX KBAHTOBO-MEXAHUUECKUX
NPEICTAaBICHUN O CTPOSHHHM aToMa Ui OOBSICHEHHS PE3ylIbTaTOB CHEKTPAIBHOTO aHAIIN3a
BELICCTB;
— XapaKTepHu30BaTh POJib a30TOCOAEPKAIINUX TE€TEPOLUKINYECKUX COETUHEHUM U HYKJIEMHOBBIX
KHCJIOT KaK BaKHEHIINX OMOJIOTMYECKH aKTUBHBIX BELIECTB,;
— IPOTHO3UPOBATh BO3MOYKHOCTb MPOTEKAHUS OKUCIUTEIbHO- BOCCTAHOBUTENIBHBIX PEaKIUi,
JIEKalIUMX B OCHOBE IIPUPOAHBIX U IPOU3BOJCTBEHHBIX IIPOLIECCOB.

2. Conep:kanue yueOHOro npeaMera « XMHMHD> HA yIJIy0J1eHHOM YPOBHE CpPeIHero oomero
o0pa3zoBaHus

2.1. TeopeTndeckue OCHOBBI XUMHUH

2.1.1. CrpoeHue BemiecTBa

ATOMHO-MOJIEKYJISIpHOE y4eHHe. BeliecTBa MOJIEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHSL.
KauecTBeHHBIM M  KOJWYECTBEHHBIM COCTaB BemlecTBa. MoispHas W OTHOCHUTEIbHAs
MOJIEKYJISIpHAsl Macchl BeniecTBa. MoJibHas 07 U MaccoBasi J0JIsI 2JIEMEHTA B BEILLIECTBE.
Crpoenne aroma. Hykmuasl. M3otombl. Tumbl pagmoakTuBHOro pacmana. TepMosepHBIM
cuHTte3. fAnepnsle peakuuu. [IpuMeHeHne paiuoOHYKINIO0B B MEAUIIMHE. METO1 MEUEHBIX aTOMOB.
CoBpemeHHast MojieNb CTpoeHHs atoMa. KopnycKynsipHOBOJIHOBbIE CBOMCTBA 3JIEKTPOHA.
KBanToBble uMcna. ATomMHass opOuTtanb. PacmpeneneHue 3J€KTPOHOB IO SHEPreTUYECKHM
YPOBHSIM B COOTBETCTBHHM C MPUHIIUIIOM HAUMEHbIIEH YHEPTUH, MPABUIOM XYH/Aa U MPUHIUIIOM
[MTaymu. OcoOeHHOCTH CTPOEHUSI PHEPTETUYECKUX YPOBHEH aTOMOB 0-351e-MEHTOB. DJIEKTPOHHAS
KoHurypanus aroma. Krmaccudukamums XUMHUYECKHX 3jeMeHTOB (S-, p-, d-, f-ajmemenTsr).
OJEeKTPOHHbIE KOH(UTYpAIlMK TOJIOXKUTEIBHBIX W OTPULATENBHBIX HOHOB. (OCHOBHOE H
BO30Y>KJIEHHbIE COCTOSIHUS aTOMOB. BalleHTHBIE JIEKTPOHBI.

Ilepuognueckuii 3akoH. @OpPMYIMpPOBKAa 3aKOHA B CBETE€ COBPEMEHHBIX NPEICTABICHUN O
CTpoeHHH aTtoma. MupoBO33peHuYeckoe M HaydHoe 3HadeHue [lepmoamueckoro 3akona /[l H.
MengeneeBa. Paguyc aroma. 3aKOHOMEPHOCTHM B M3MEHEHMHM CBOWMCBT IIPOCTBIX BELIECTB,
BOJIOPOJHBIX COEAMHEHUH, BBICIIMX OKCHUAOB M THAPOKCHAOB B TNEpUOAaX M Tpynmax.
DNEeKTPOOTPULIATENBHOCTD.

XuMH4yecKkasi CBsI3b. JJIEKTPOHHAs NPUPOJA XMUMHYECKOM CBS3H. BHIIBI XMMHUYECKOH CBS3H.
KoBasieHTHass CBSi3b M €€ XapaKTePUCTUKU (SHEPIrHsl CBS3M, JJIMHA CBSI3U, BAJEHTHBIA Yrol,
KPaTHOCTb CBSI3H, MOJIAPHOCTB, MOJSIpU3yeMocTh). KoBaneHTHass HeNoJsipHas U MOJIsIpHas CBA3b.
OOMeHHBIN U JTOHOPHO-AKIIETITOPHBIA MEXaHW3Mbl 00Pa30BaHUS KOBAJICHTHOMN MOJIIPHOM CBS3H.



['eomerpus Monexynsl. MoHHas cBsizb. Omauyue medxHcoy UOHHOU U KOBALEHMHOU CBA3bIO.
Merannuueckass CBsA3b. BoaopogHas CBSI3b W €€ BIMSAHUME Ha CBOWCTBA BEIIECTBA.
MexMoneKyIsspHble B3aUMOJECHCTBUS.

ArperaTtHble CcOCTOSIHUSI BemlecTBa. ['a3pl. ['a3zoBbie 3akoHbl. YpaBHeHue Kiraiinepona—
Menpeneea. 3akoH ABOrajipo. 3aK0OH 00bEMHBIX OTHOIIEHUH. OTHOCUTEIbHAS IIJIOTHOCTH T'a30B.
CpenHss MOJsipHasi Macca CMECH.

CrtpoeHne TBEpAbIX TeN: KPUCTAIMNYECKHE U aMOp(HBIE BellecTBa. THUITBI KPUCTAIITNYECKUX
pEeIIeTOK: aTOMHasi, MOJIEKYJIsIpHas, HOHHAs, MeTaindeckas. [Tonsitue o0 anemMeHTapHON sSUeiKe.
.3aBHCUMOCTh (PU3MUYECKUX CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKOH perieTku. [IprmunHb
MHOrooOpas3usi BemniecTB. COBpEeMEHHbIE NPEICTABICHUS O CTPOCHUU TBEPABIX, JKUIKUX U
ra3000pa3HBIX BEIIECTB.

JemoncTrpanuu. 1. OOpa3ibl BemIECTB MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHS. 2.
Bosrounka nona. 3. Moaenu monekyi. 4. Kpuctainnyeckue peneTku.

2.1.2. OcHOBHBbIE€ 3aKOHOMEPHOCTH NPOTEeKaHUsl XUMHYecKHX peakuuit Kiuaccupuxanus
XMMHYECKMX PeaKluil 110 pa3JIu4yHbIM IPU3HAKAM CPaBHEHUS.

I'omorennsie u rereporeHHble peakuuu. Kimaccubukanus mo 3HaKy TermioBoro sddexra.
OO6parumMbie 1 HeoOpaTuMbIe peakiun. KaTamuTuyeckre 1 HeKaTaIMTHIeCKUe peakun. Peakmm
C U3MEHEHUEM U 0€3 U3MEHEHUs CTETIeHH OKUCIICHHS 3JIEMEHTOB B COCTUHEHUSX.

OHepreTuka XuMHYeckux peakmnuii. TemmoBold dA(PPEKT XUMHUYECKOW  peaKIIHH.
OHIOTEPMUYECKHUE M BK30TEepMHUYECKHE peakuuu. TepMoxumuueckue ypaBHEHHs. Teriora
o0Opa3oBaHus BellecTBa. 3akoH ['ecca U cieACcTBUS U3 HET0. DHEPIUsl CBSI3U.

Ilonamue o enympenueil suepeuu W SHTaNbNUHM. [loHaTne 00 »HTponmu. BTopoit 3akoH
tepmonuHamMuku. @opmyna bonbimana. Dueprusi [m66ca n KpuTepuu CaMONPOU3BOIBLHOCTH
XUMUYECKON PEaKLUH.

Oo0patumble peaknuu. Xumudeckoe paBHoBecwe. Koncranta paBHoBecus. [lpunnum Jle
[[latennbe. PaBHOBeCHBIE COCTOSHMS: YCTOMYMBOE, HEyCTOW4HMBOe, Oe3paznuuHoe. CmelieHue
XUMHYECKOT0 PaBHOBECHS IO IEHCTBUEM PA3INYHBIX (AKTOPOB: KOHIIEHTPAI[MN PEAreHTOB WU
IIPOAYKTOB PEAKIUH, TABICHUS, TeMIIepaTypbl. Poib cMelieHns: paBHOBECHS B TEXHOJIOTHYECKHUX
IpolLeccax.

CkopocTh XMMHMYECKHX PeaKlHuil, €e 3aBUCUMOCTh OT pa3IUYHBIX (DAaKTOPOB: MPHUPOJIBI
pearupyomux BeUIeCTB, KOHIEHTPALMM pPEearupyroliuX BELIECTB, TEMIepaTyphl, HaIU4Us
KaTajau3aTopa, IUIOIIAJU IOBEPXHOCTH pEarupymoollux BeUIeCTB. Peakuuu TrOMOreHHbIE U
rereporeHHble. 3akoH JeicTByromux Macc. IlpaBuno Baut-I'opda. [lonstue 00 sHeprum
aKTUBAIMK U 00 3HepreTuueckoM npoduie peakuuu. Karanuzaropsl u kaTanu3. AKTHBHOCTb U
CEJIEKTMBHOCTh KaTajin3aropa. PojkaTanu3aTopoB B MPUPOIE U MPOMBIIIJIEHHOM IPOU3BOJICTBE.
depMeHThI Kak OMOJIOTHUECKUE KaTaau3aTophl.

JemMoHcTpanuu. 1. DK30TepMUYECKUE U SHIOTEPMUUECKNE XUMUYECKUE peakiiu. 2. TemnoBble
ABJICHUS IIPU PACTBOPEHUH CEPHOM KHUCIIOTHI U aMMHAYHOM CENUTpPBI. 3. 3aBUCUMOCTb CKOPOCTH
peakuu OT MPUPOJbI BEIIECTB Ha MPUMEPE B3aUMOJEWUCTBUS PAaCTBOPOB Pa3IMUHBIX KHCIIOT
OJIMHAKOBOM KOHIIEHTPAIMM C OJMHAKOBBIMU KyCOYKaMH (TpaHyslaMH) LIMHKAa U OJMHAKOBBIX
KYCOYKOB pa3HbIX METayUIOB (MarHus, LMHKa, jKeJe3a) C PACTBOPOM COJISHOM KHCIOTHI. 4.
B3anmMopeiicTBie pacTBOPOB CEPHOM KHCJIOTHI ¢ pacCTBOPaMHU THOCYJb(haTa HATPHUs Pa3INUHOM
KOHIIGHTpAIllUl M TEeMIIepaTyphl. 5. 3aBUCHMOCTh NOJIOKEHUS paBHOBecHs B cucreme 2NO2 «
N20s oT Temnepartypsl.

JladopaTropuble onbIThl. 1. Katanutnueckoe pa3iokeHne MepoKCuia BOAOPOIa.

2.1.3. PactBopsl CriocoObl BBIpaXKEHHs KOJMYECTBEHHOT'O COCTaBa pacTBOpa: MaccoBas JOJIA
pPacTBOPEHHOIO BelecTBa (IIPOLIEHTHAs KOHIIEHTpAIus ), MOJISIpHasi KOHIIeHTpausi. PactBopeHue
KakK (hpu3MKO-XuMHUecKuil npouecc. Kpucrammoruaparsl.

Mucnepcuble cucrembl. Komnounneie pactBopbl. ctuaHBIe pacTBOphl. JlucmepcHas daza u
nucriepcuoHHas cpena. CycneH3uu u sMyiabcud. 301U U reiu. Onanecuenuus. ekt Tunaans.
Koarynsuus. Cenumentanusi. CuHEpe3HucC.



Peakumu B pacTrBOpax »3JeKTpPoaMTOB. KauecTBeHHbIE peakllMM HAa HMOHBI B PacTBOpE.
KucinoTHo-ocHOBHBIE B3aMMOJIEHCTBHSI B pacTBopax. AmdoTtepHOocTh. MOHHOE NpOM3BENCHUE
BO/bI. Bonmopoaneiit mokazatens (pH) pactBopa. CunbHbIe U ciadbie dniekTponuthl. Pacuer pH
PacTBOPOB CHUJIbHBIX KUCJIOT U LIEJI0YEH.

KoHcTanTsl nuccoumanuu ciadblx 3eKTponuToB. Peakiuu nonHoro oOMmeHa. [lonHbie u
COKpallleHHblE€ MOHHBIE ypaBHEHMs. ['muponus coseld. ['maponus mo katuoHy, 1O aHUOHY, MO
KAaTHOHY U 10 aHUOHY. Peakius cpesibl pacTBOPOB COJIEH: KUCIOTHAS, II€JI0YHAs U HEUTpanbHas.
[TonHbIit HEOOPATUMBIH THAPOIH3. 3HAYCHUE THAPOIHN3a B OMOJIOTMYECKUX OOMEHHBIX MTPOLIeccax.
[TpumeHeHre TuIpoan3a B IPOMBILIUIEHHOCTH

JMemoncTpanuu. 1. OnpeaereHre KUCIOTHOCTH CPEIbl MPU IMMOMOITH HHAUKATOPOB. 2. DPheKT
Tunpans. 3. OOpa3zoBaHUe KOMIUIEKCHBIX COEIMHEHUH EPEXOIHBIX METAILIIOB.

JladopaTopHublie onbIThl. 1. Peakiinu nonnoro oomena. 2. CBoWcTBa KOJUTOMAHBIX PACTBOPOB. 3.
I'unponus coneil. 4. [lonydyeHne u cBOMCTBa KOMIIJIEKCHBIX COETUHEHHM.

2.1.4. OKHCJIUTEIbHO-BOCCTAHOBHUTEIbHbIE MIPOLECCHI
OKHCINTEIBbHO-BOCCTAHOBUTE/IbHbIE Ppeakuuu. TUIbl OKHCINUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii. OkuciaeHue u BoccTaHoBieHrne. OKUCIUTENN U BOCCTAHOBUTENIH. MeTo/ 3JIEKTPOHHOTO
U 3JICKTPOHHO-WOHHOTO OanaHca. IloBeneHne BemiecTB B cpemax C pa3HbIM 3HadueHueMm pH.
[lepmanranat kayiusi Kak OKMCIUTENb. OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIE PEAKLIMM B IPUPOJE,
IIPOU3BOJICTBEHHBIX MPOLIECCAX U KUZHEAEATEIIbHOCTH OPraHU3MOB.

l'anbBannyeckuii 3jieMeHT (Ha mpumepe snementa [lanudms). XuMuueckue UCTOYHUKH TOKa!
raJIbBAHUYECKUE JIEMEHTBI, AKKYMYJISITOPBI U TOIUIMBHBIE 3JIEMEHTBI. DJIEKTPOXUMUYECKHUH psijl
HANPSDKEHUH (aKTUBHOCTH) METAJUIOB (PS] CTAHIAPTHBIX JIEKTPOAHBIX MOTEHIIUATIOB).
DJIeKTPOJIM3 PACIJIaBOB U BOJHBIX PACTBOPOB 3JIEKTPOJUTOB (KHUCIOT, IIEIOYEH M COJieH).
[IpakTHueckoe MNPUMEHEHHE SJIEKTPOIN3a Uil MOJYYEHHUS IIEJIOYHBIX, HIEJIO0YHO3EMEIbHBIX
METaJIJIOB U antoMuHus. Kopposust MeTauioB: criocoObl 3allMThl METAJUIOB OT KOPPO3HUHU.
JemMoHcTpanuu. BzauMoelicTBue nepManranara Kajaus ¢ CyJlb(QUTOM HaTpuUs B Pa3HBIX cpefax.
2.2. OcHOBBI HEOPraHN4YecKoi XUMHUH

2.2.1. Knaccuukanusi 1 HOMEHKJIATYPa HEOPraHUYeCKUX cOoeTUHEeHUit

Baxneiimue kmaccbl HEOPTaHWYECKUX BEIIECTB. ODJIEMEHThl METalIbl M HEMETaulbl U UX
nonoxkenue B [lepuogmueckoit cucreme. Knaccudukanus M HOMEHKIATypa CIOXKHBIX
HEOPraHMYECKUX COEAMHEHUN: OKCUIOB, TMJIPOKCHJIOB, KUCIOT M coyiel. ['eHeTnueckast cBs3b
MEXy KTacCaMy HEOPTraHMUYECKUX coequHeHuil. nenTudukarus HeopraHn4eckux BeecTB

Y MOHOB.

KommnekcHble coenquHenns. CocTaB KOMIUIEKCHOTO MOHA: KOMILIEKCOOOPa30BaTeNb, JUTaH/IbI.
Koopaunanuronnoe uucino. HoMeHkmatypa KOMIJIEKCHBIX COSIMHEHHI. 3HaY€HNE KOMIUIEKCHBIX
coequHeHui. [oHsATHE O KOOPAMHALIMOHHON XUMUMU.

2.2.2. HemeTanibl

Bonopoa. Ilonyuenue, ¢usmueckue M XUMHYECKHE CBOMCTBa (peakiuu ¢ MeTaulaMd U
HeMeTaJlJIaMH, BOCCTAaHOBJIEHHE OKCUJIOB U cosielt). ['uapusl. TornuBHbIE 371€MEHTHI.
I'anorennl. O01mas xapakTepUCTHKA 3JIEMEHTOB TiaBHOU noarpymnmsl VII rpynmel. duzndeckue
CBOMCTBa MPOCTHIX BEIIECTB. 3aKOHOMEPHOCTH W3MEHEHHS OKHUCIUTEIbHON aKTUBHOCTU
raJIorTeHOB B COOTBETCTBUH C UX IOJIOKEHHEM B Iepuoudeckoil Tabnure. [Topsaok BeITeCHEHUS
raJIOTeHOB U3 PACTBOPOB TaJIOT€HUA0B. XJIOp — MOJIyY€HHE B IPOMBIIUIEHHOCTH U JIaOOpaTopHH,
peaxkuy ¢ MeTaJUIaMU M HeMeTallllaMu. B3auMoeiicTBie XJ10pa ¢ BOJOM U pacCTBOPaMH LIEJIOYEH.
Kucnoponnbie coennHenus xjopa. ['MIOXJIOpUTBHI, XJIOpaThl W MEpPXJIOpaThl Kak TUIIWYHBIE
OKHUCJIUTEIIH.

Ocob6ennoctu xumuu hropa, 6poma u noaa. KauecrseHnast peakiys Ha noj. ['aloreHoBo10po b
—  IIOJlyY€HHWE, KHCIOTHBIE U  BOCCTAHOBUTENIBHBIE  CBOMCTBA.  XJIOPOBOAOPO.
["anoreHoBOIOpOIHBIE KUCTIOTHI U X coau. ConsiHast KUcIoTa U ee cou. KauecTBeHHbIE peakiuu
Ha raJIoreHU1-UuoHbI. [I[puMeHeHre rajJoreHoB U uX BaXKHEHIINX COeAMHEHU.

DJieMeHThI MOArpyNnbl Kucjaopoaa. O0mas xapakTepUCTUKA HIEMEHTOB TIaBHOW TIOTPYIIIIBI

VI rpynmnel. @usndeckue cBOHCTBa MPOCThIX BemecTB. O30H Kak aIOTPONHAsh MOIU(BHUKAIHS



kuciopopa. [lonydenune o3oHa.. O30H Kak okUCIUTENb. [[03UTHBHAS U HEraTUBHAs POJIb 030HA B
oKpyxaroiiei cpene. CpaBHEHUE CBOMCTB 030HA M KUCJIopoaa. Boia u nepokcn Bogopoia Kak
BOJIOPOJHBIE COEAMHEHMs KHUCIOopoJa — CpaBHEHHME cCBoMcTB. llepokcun Bojgopona Kak
OKHUCIJIMTENb U BoccTaHOBUTEND. [lepokcuasl metainos. Cepa. Ainorponus cepbl. dusnueckue u
XUMHUYECKHE CBOICTBa cepbl (B3aMMOAECWCTBHE C METAUIAMH, KHUCIOPOJOM, BOIOPOJIOM,
pacTBOpamH LIeJI0Uel, KHUCI0TaMU-OKUCIUTENsIMU ). B3auMonelictBre cephbl ¢ Cyab(GUTOM HATpUS
¢ o0OpazoBanueM THOCylb(arta HaTpus. CepoBoAOpol — TMOJy4YeHHE, KHUCIOTHbIE U
BOCCTaHOBUTENbHbIE cBoMcTBA. Cynbduabl. CepHUCTBIH Tra3 Kak KHUCJIOTHBIM OKCHI.
OxucnuTeNbHbIe U BOCCTAaHOBUTENIBHBIE CBOMCTBA cepHUCTOrO ra3za. [lonmydyenue cepHucroro raza
B IIPOMBINIUICHHOCTH 1 Jaboparopuun. CepHuctas kucnora u ee conu. CepHbiit anruapuy. CepHas
kucnora. CBOWCTBa KOHIIGHTPUPOBAHHOW W pa30aBIICHHON CcepHOW KHCIOTHL. JlelicTBue
KOHIICHTPUPOBAHHOW CEPHOM KUCIIOTHI Ha caxap, METaJlIbl, HEMETaJUIbI, CyIbQuabl. TepMuueckas
YCTOWMUUBOCTH CcynbhaToB. Kpucmannocuopamsi cyibgpamos memannog. KauecTBeHHas! peaKiiust
HA CEpHYIO KUCIIOTY U €€ COJH.

DJieMeHThl NOATrpynnbl a3ora. OO0IIas XapakTepUCTHUKA AJIEMEHTOB IJIABHOM MOATpyHmel V
rpynnbl. @u3ndeckre CBOMCTBA IPOCTHIX BEIIECTB.

A3or u ero coequHenust. CTpoeHue MoJieKyibl a3oTa. dusnueckre 1 XUMUYECKUE CBOIICTBA a30Ta.
[Tomyuenue a3ota B MPOMBIIIIEHHOCTH U Jaboparopun. HUTpuasl. AMMHaK — €ro mojy4eHue,
¢uznueckue M XuUMHuyeckue cBoiicTBa. OCHOBHBIE CBOWCTBAa BOJHBIX PacTBOPOB aMMHakKa.
AMMuak kak BocctanoButenb. Conu ammonus. [loBenenue coneld aMMOHUS TIPU HArpeBaHHH.
KauectBennast peakuust Ha noH amMmMoHus. [Ipumenenne ammuaka. OKCUbl a30Ta, UX MOJIyYEHUE
u coiictBa. Okcup azota (I). Oxucnenue okcuaa azora (II) kucaopomom. JIuMepusaiiys oKcHIa
aszora (IV). Azotucras kucsora u ee coyid. HUTpUTHI Kak OKUCIUTEIN U BOCCTAHOBUTEIIH.
A3oTHas KHMca0Ta — (QU3MUECKUEe M XMMHUYECKHE CBOICTBA, ModydeHHe. A30THas KUCIIOTa Kak
OKHUCJIUTENH (OTHOLIEHHE a30THOM KMCIOTHI K METAJUIaM U HEMeTalilaM). 3aBUCUMOCTb IMPOAYKTa
BOCCTaHOBJIEHHS a30THOM KMCIOTHI OT aKTUBHOCTH METaJlIa M KOHLIEHTPALMH KUCIIOTHI.
HuTtpatsl, nx ¢pu3nveckne 1 XUMHUYECKHE CBOWCTBA (OKUCIUTEIFHBIE CBOWCTBA M TEPMUYECKAS
YCTOMUYUBOCTS), TPUMEHEHHE.

®ochop u ero coemunenus. Asuorporus ¢dochopa. Dusznueckue cBoicTBa ¢ocdopa.
Xumuueckue cBorucTBa gocgopa (peakiuu ¢ KUCIOPOJOM, TajJoreHaMu, MeTaljaM1, CI0KHBIMU
BElIECTBAMU-OKUCIUTENAMH, IHienouamu). llomydenne u mnpumenenue ¢docdopa. Dochus.
®ocounsl. Pocopusbiit anruapua. OprodocopHas u mMerapochopHas KUCIOTHI U UX COJH.
KauectBennast peakuust Ha oprodocdatsl. Paznoxxenue oprodochopHnoii kucnotsl. [Ipumenenne
dochopHoii KUCIOTH U ee cosiell. buonorndeckas pons pocdaros.

Hoarpynna yraepoaa. O0mias XxapakTepUCTUKA JIEMEHTOB TJIABHOW MoArpynmsl [V rpymisl.
VYraepon. Amnotponus yrieposaa. CpaBHEeHHE CTPOCHHUS M CBOMCTB rpadura u anMasa. Oymiepen
KaKk HOBasg MolleKyispHas ¢opma yriepona. YTojlb: XMMHYECKHE CBOMCTBA, IMOIY4YEHHUE U
npuMeHenue yrist. KapOuapl. I'maponus kapOupa kaneius U kKapouga amoMuHus. KapOuasl
MEPEXO/IHbIX METAJUIOB (Kene3a, XpoMma U Jp.) Kak CBEpXIpoyHble MaTepuanbl. CHHTE3-Ta3 Kak
OCHOBAa COBPEMEHHON MPOMBIIUIEHHOCTH. OKCUBI YIIIEpOJa. DNeKMPOHHOE CMPOEHUE MOEK) bl
yeapHo2o 2asa. YToIlb 1 yrapHbli ra3 Kak BocCTaHOBUTENU. Peakius yrapHoro rasa ¢ pacrjiaBaMu
menoyeid. Cunre3 gopmuatoB. OOpazoBaHHE YrapHOTO rasa IpH HEMOJHOM CrOPaHUHU YIJISL.
buonoruueckoe neiictBue yrapHoro rasa. [lonydyenve u npuMeHeHHe yrapHOTo rasa.
VYTraekucnelii ra3: moyiyueHHe, XMMUYECKHe CBOMCTBa (B3aMMOJICHCTBHE YIJIEKHUCIIOTO ra3a C
BOJIOH, IeJ0YaMH, MarHueM, MepPOKCHJIaMU METAJUIOB). DJeKmpOHHOe CMmpoeHue Y2leKUCI020
eaza. YTonbHas KucioTa M ee coiu. KapOoHaTsl M ruppokapOOHATBI: HUX MOBEJICHHE IPH
HarpeBaHuu. KauecTBeHHas peakiys Ha KapOOHAT-UOH.

Kpemuuii. @usnueckue U XMMHUYECKUE CBOWCTBAa KpeMHMs. Peaknuu ¢ yriieM, KUCIOPOAOM,
XJIOPOM, MarHUeM, pacTBOpaMH Iienouei, cepoBoopoioM. CuilaH — BOAOPOIHOE COEAMHEHHE
kpemuus. Cunmnuuael. [Tomyuenue u npumenenue kpemuus. Oxenn kpemuust (IV), ero crpoenue,



duznuecKkue W XMMHYECKHE CBOWCTBA, 3HAYCHHE B NPHUpOJE W NpUMeHeHHne. KpemHHeBbIe
KHUCJIOTBI ¥ UX coid. ['maponu3 cuimkatoB. CHIMKATHBIE MUHEPAJIBI — OCHOBA 3€MHOM KOPBI.
AJTFOMOCUJTUKATHI.

Baaropoanbie (MHepTHBIE) ra3bl. OOIIas XapaKTeprUCTHUKA AJIEMEHTOB I1aBHOM oArpymmsl VIII
rpynmbl. OCOOEHHOCTH XUMUYECKUX CBOKCTB. [IpruMeHeHne 611aropoiHbIX ra3oB.
HMemonctpanumn. 1. ['openue Bogopona. 2. [Tomyuenue xiopa (ONBIT B IPOOUPKE).

3. OxucnuTenpHbIE CBOMCTBA pacTBOpa runoxjoputa Hatpus. 4. OnbITE ¢ OPOMHOI BOAOH.

5. IlnaBnenue cepel. 6. ['opeHue ceprl B kuciopoze. 7. BzaumopaeicTue xxenesa ¢ Cepou.

8. I'openue cepoBopopoaa. 9. Ocaxnenue cynbpuaos. 10. CBoiicTBa CepHUCTOTO rasa.

11. JleiicTBUEe KOHIIEHTPUPOBAHHOW CEPHOM KHUCIOTHI HAa MeIb M caxaposy. 12. PacTtBopeHue
ammuaka B Bojie. 13. OcHoBHbIE CBOICTBa pacTBopa aMMuaka. 14. Karanutuueckoe okucieHue
amMmuaka. 15. [Tomydenne okcuaa a3ora (II) u ero okucienune Ha Bo3ayxe. 16. [leficTBue a30THOM
KHCTOTHI Ha Meab. 17. ['openne pochopa B kucnopome. 18. I[IpeBpamenue kpacHoro docdopa B
Oenplii 1 ero cBedeHue B TeMHoTe. 19. B3aumonerictBue ¢gocdoproro anruapuaa ¢ Bogou. 20.
OO0pa3upl rpadura, anmaza, kpemHus. 21. I'openuwe yrapHoro raza. 22. TymieHue miamMeHd
YTJIEKHUCIIBIM Ta30M. 23. PaznoxxeHnue Mmpamopa.

Jladoparopubie onbIThbl. 1. [lomyuenue xyopa u wu3ydyeHwe ero cBoucTB. 2. CBoiicTBa
xjopcoaepxamux oroenusareneii. 3. CBoiicTBa Opoma, noja u ux cosei. 4. MizyueHue cBONUCTB
CEpHOI KUCIIOTHI U ee cojeil. 5. M3yueHue cBOWCTB BOJHOrO pacTBopa aMMmuaka. 6. CoiicTBa
coneit ammonus. 7. KauectBeHHast peakius Ha KapOoHaT-uoH. 8. VcnbiTaHue pacTBOpa CUIIMKATa
HaTpHsl UHAUKATOpOoM. 9. O3HakoMIIeHHE ¢ 00pa3iiaMu MPUPOJIHBIX CHIIUKATOB.

2.2.3. MeTaJuiibl

O0mmii  0030p 23jeMeHTOB — MeTa/ioB. (CBoicTBa MPOCTHIX BELIECTB-METAJUIOB.
DIIEKTPOXUMUYECKUN P HAIPSHKEHUN METAIIOB. MeTalllinyecKkrue KpUCTAIUIMYECKUE PEILIETKH.
CrnaBbl. XapakTepucTUKa HanOoJiee N3BECTHBIX CIUTaBoB. [loiryueHre u MpuMeHEeHnEe METaILJIOB.
lenounbie MeTa/ibl. OOmas xapakTepUCTHKA 3JIEMEHTOB TJIaBHON MOArpynmnbl | rpymnmsl
CaolicTBa LIENIOYHBIX METaUIOB. Pacro3HaBaHue KaTMOHOB JIMTHS, HaTpus W Kanus. Hatpuit u
KaJIUd — TPEJACTABUTEIN IIETOYHBIX METAUIOB. XapakKTEpHbIE pEaKlUMH HATpus U Kallusl.
[Tomy4yenue menouHbx MeTauioB. OKCHUIBI U IEPOKCUIBI HATpUsl U Kanus. CoeMHEHUsT HATpUs
u kanus. Conu HAaTpus, Kajaus, UX 3HAUEHUE B MPUPOJE U KU3HU YenoBeka. Coja U eAKuid HaTp
— BaXHEHIIINE COCTMHEHUS HATPHS.

Bepuianii, maruuii, meJiouHo3emMe/ibHble MeTabl. OOIIas XapaKTePUCTHKA DSJIEMEHTOB
rmaBHol moarpynmsl [l rpynmel.  bepwumil, Mar#auii, IIeJOYHO3EMEIbHBIE METAJUIbIL.
AmMoTepHOCTh OKcHa U TuApoKcuaa oepuuns. Okpacka IIaMeH! COMISIMU
IEJIOYHO3EMENbHBIX METa/NIoB. MarHuil U Kanmbluil, X o0Ias XapakTepUCTHKa Ha OCHOBE
nonoxxeHuss B llepmonanueckon cucreme sneMeHTtoB [[. M. MennaeneeBa u CTpOEHHS aTOMOB.
[Tomydyenue, ¢uznueckue M XUMHUYECKHE CBOWCTBA, NMPUMEHEHWE MAarHus, KajblUsig W HX
coenuHeHUi. Conu MarHus M KaniblMs, UX 3HAYEHUE B MIPUPOJE U )KU3HU ueiaoBeKka. JKeCcTKOCTh
BOJIBI U CITOCOOBI €€ YCTpaHEHUSI.

AmtoMuHui. PactipocTpaHeHHOCTH B IpUpPO/Ie, (GU3HUECKHUe U XUMUUYECKHE CBOMCTBA (OTHOIIICHHE
K KHCIIOpOAY, TajoreHaMm, pacTBOpaM KHCIOT M IIenodeil, amomMoTrepMmus). IIpousBoacTso
amromuHus. [Ipumenenue amomMuHus. AMPOTEPHOCTh OKCHIA M THIpOoKcHuaa amomuHus. Conun
amromunnsi. [lomHOE pasznokeHWe BOJOW COJIEH ATIOMHUHUS CO CJIA0BIMH JIBYXOCHOBHBIMU
KHCJIOTaMU. AJTIOMUHATHI B TBEPAOM BHUJI€ U B pacTBOpe. KOMIUIEKCHBIE COEIMHEHUS ATFOMUHUS.
Mertannbl no6ouHbIXx moarpymnm. OOmas XapakTepucTuka nepexoaHsix meramioB [—VIII
rpynin. OcCOOEHHOCTH CTpPOEHHsI aTOMOB IepexoJHbIX MetamioB. OOmue ¢dusnyeckue Hu
XUMHYECKHE CBOWCTBA. [I[puMeHeHe MeTaIIOB.

Xpom. Pusnueckue CBOKMCTBa XpoMa. XMMHUUYECKHE CBOMCTBAa Xpoma (OTHOLIEHUE K BOASHOMY
napy, KUCJIOpoAay, XJopy, pactBopaMm Kuciot). [Tomyuenue u npumenenue xpoma. CoennHeHus
xpoma. MI3MeHeHre OKUCIUTENbHO-BOCCTAHOBUTENBHBIX U KUCIIOTHO-OCHOBHBIX CBOMCTB OKCH/I0B
U TUJIPOKCHIIOB XpOMa C POCTOM CTENEHU OKHUCIEHHA. AMGOTepHble CBONCTBAa OKCHAA U



ruapokcuaa xpoma (III). Oxucnenne conelr xpoma (III) B xpomarbel. B3aumHble nepexojsl
XPOMaTOB U JUXPOMATOB. XPOMAThI U TUXPOMAThl KaK OKUCIUTETN

Mapranen. ®u3nyeckue cBONCTBA MapraHiia. XMMUYECKHE CBOMCTBA MapraHiia (OTHOIIEHUE K
KHCIIOpOJ1y, XJIOpY, pacTBopaM Kuciot). [lonydyenue u npumenenne mapranma. OKcua Mapraiua
(IV) xak oxucnurens u katanuzarop. Ilepmanranar kajins Kak OKMCIUTEIb.

Kene3zo. Haxoxnenue B mpupone. 3HadeHHE >Keje3a JUIsl OpraHu3ma uenoBeka. Pusnueckue
CBOICTBa xene3a. XMMHUUYECKHUE CBOMCTBA JKene3a (B3aMMOAECMCTBHE C KHUCIOPOJOM, XJIOpPOM,
CEpOM, yriiem, BOJIOH, KUCIOTaMHt, pacTBopaMu coJiel). CruraBsl xkenesa ¢ yriepoaoM. [Tomyuenue
U npuMeHeHue xenesa. CoenuHenus xene3a. CpaBHEHNE KUCIOTHO-OCHOBHBIX U OKUCIUTENIBHO-
BOCCTAaHOBUTEIBHBIX CBOMCTB ruapokcuaa xxenesa (II) u rugpokcuna xenesa (II1). Conu xenesa
(IT) u xene3a (II1). Meroas! nepeBoxa coueii xkenesa (II) B comu xenesa (I11) u o6parno. [ToaHoE
paznokeHne Bomod coieidt  skenmeza  (III) co cnmaObiMH  ABYXOCHOBHBIMH — KHCJIOTaMH.
OxucnutenbHble cBOMCTBa coennHeHui xenesa (I1I) B peakusax ¢ BOCCTAHOBUTENSAMU (MOAUJIOM,
CEpOBOIOPOAOM U Menbio). [lnanuanbie KoMIieKchl kesne3a. KauecTBeHHbIe peakiiuyu Ha HOHbBI
xxenesa (I11) u (I11).

Menb. Haxoxnenue B npupoze. buonornueckas posnb. PU3NUeCKUE U XUMUYECKHE CBOMCTBA
(B3auMOJIEHCTBUE C KUCIOPOJOM, XJIOPOM, CEPOH, KUCIOTaAMU-OKUCIUTESIMU, XJIOPUIOM JKEJle3a
(1)). Tlony4yenue u npumenenue meau. Oxena u ruapokcua meau (I1). Conu meau (I11). Meanbrii
kynopoc. Ammuakarel menu (I) u meau (II). Ilomyuenue oxcupa meau (I) BoccTaHOBIEHHEM
ruapokcuaa meau (II) rmroko3oii. [Tomyuenue xnopuaa u noauna meau (I).

Cepedpo. ®Pusnueckue M XHUMUYECKHE CBOICTBa (B3aUMOJEWCTBHE C CEPOBOJOPOAOM B
OPUCYTCTBUHM KUCIOPOJa, KHUCIOoTaMu-okuciutensimu). OcaxaeHue okcuaa cepedpa mpu
JIEUCTBUM IIEJIOYM Ha CoJiu cepebpa. AMMMakaThl cepedpa kak okuciaurtenu. KauecTBeHHas
peakiusi Ha HOHBI cepedpa. [Ipumenenue cepedpa.

3o0s10T0. PU3NUECKHE U XMMUYECKHE CBOMCTBA (B3aUMOAECHCTBHE C XJIOPOM, «IIAPCKOM BOJIKON»).
3onoroxaopoBojgopoanas kucinorta. ['mapokcun 3omora (III). Kommiekcesr 3omota. CriocoObl
BBIJIEJICHUS 30JI0Ta U3 30JI0TOHOCHOM noposl. [IpuMenenue 3o0i0Ta.

Hunk. Ousnyeckue U XMMUYECKHE CBOMCTBA (B3aUMOJEHCTBUE C TaJOr€HaMH, KUCIOPOJIOM,
cepoil, BOJOH, pacTBOpaMu KHUCIOT M 1ienoueit). [lonmydyeHne M THpUMEHEHHE IUHKA.
AMboTepHOCTh OKCH/IAa M THIPOKCHIA IMHKA. BaxkHel e comy nuHKa.

JMemoncrpanuu. 1. Komnekuusa meramios. 2. Komneknus munepanoB u pya. 3. Komnekuus
«Kene3o u ero crutass». 4. OKpalluBaHUE MIAMEHU COJISIMU ILETOYHBIX U HIEIOYHO3EMENBHBIX
MeTasuioB. 5. B3aumoselictBre HaTpus ¢ BoJou. 6. B3anmoelicTBre KaabIus ¢ BOJAOM.

7. Komnexuust «Amomunuit». 8. IlnaBnenue amomunus. 9. B3aumozeilicTBue amoMHHHUS CO
mienoubto. 10. Amomorepmust. 11. B3aumopeiictBue XxpoMa ¢ CONSIHOM KHUCJIOTOW Oe3 jocTymna
Bo3ayxa. 12. Ocaxnenue ruapokcuaa xpoma (I11) u okuciaenue ero nepokcuI0M BOAOPOIA.

13. Paznoxenue nauxpomarta amMmmoHus. 14. Pa3nokeHne mepokcuaa BOIOpoAa MOJ JEeHCTBUEM
avokcnaa Mapradna. 15. Ocaxxaenue ruapokcua sxenesa (I1) u okucnenue ero Ha Bo3ayxe.

6. Beitenenue cepedpa U3 ero cojei IeHCTBUEM MEIH.

JlabopaTopHsbie onbIThI. 1. OKpalMBaHUE MNIAMEHU COSAMHEHHUSIMU LEJIOYHBIX METAJJIOB.

2. O3HaKOMJIEHUE C MUHEpaJlaMU M BaXKHEUITUMH COEAMHEHUSIMH LIEJIOYHBIX METAJJIOB.

3. CpoiicTBa coeIuMHEHUN IENOYHbIX MeTamioB. 4. Okpacka IJJaMEHM  COJISIMU
HIEJIOYHO3EMENbHBIX MeTauioB. 14. CpolicTtBa MarHus W ero coeauHeHuid. 15. CBolicTBa
coeqnuenni kaupnud. 16. JKectkocTh Boabl. 17. CBolicTBa amomuuud. 18. CBolicTBa coeqUHEHUH
amomunws. 19. Ceoticmea onosa, ceunya u ux coeounenutl. 20. CBONCTBa COeTMHEHHM XpoMma. 21.
CBolicTBa Maprasua u ero coequHenuil. 22. syuenue Mmunepasnos xeinesa. 23. CBoiicTBa xxenesa.
24. CpolicTBa MeIH, €€ CINIaBOB U coeanHeHu. 25. CBOMCTBA IUHKA M €T0 COCTNHCHHUH.

2.3. OCHOBBI OPraHMYecKOi XUMHUHU

2.3.1. OcHOBHBIC NOHATHS OpPraHu4vecko xumMuu IlosBneHue M pa3BUTHE OPraHUYECKOU
XUMHH Kak Haykd. [Ipeamer u 3a1aun opraHM4eckoi XuMuM. MecTo 1 3Hau€HHEe OpraHu4ecKon
XUMHH B CUCTEME €CTECTBEHHBIX HayK.B3anMocBs3b HEOpraHMUeCKUX U OPraHU4YeCKUX BEIIECTB.



OCOOeHHOCTH OpraHu4ecKkux BemecTB. lIpWYMHBI MHOTO0Opa3us OpPraHMYECKHUX BEILECTB.
OpraHuyecKkue BeIIecTBa B IPUPOI€. YTIECPOIHBIA CKEJIET OPraHMYECKONM MOJIEKYJIbI, €rO THUIIBI:
UKJIMYEeCKHe, anuKinyeckue. KapOomukinueckiue U reTepourKiIndeckue ckenersl. KpaTHOCTD
XUMHUYECKOHN CBSI3U (BHUbI CBSI3€ B MOJIEKYJIaX OPraHUYECKUX BEILECTB: OJMHApHBIE, ABOMHEIE,
TpOliHbIe). MI3MEHEHNE SHEPTUM CBSI3EH MEXAY aTOMaMH YIjiepoja IpU YBEIMUYEHUU KPATHOCTH
cBs3u. HaceplllleHHbIE U HEHACBIILIEHHBIE COCIMHEHMUS.

ONEKTPOHHOE CTPOEHUE W XHMHUYECKHE CBSI3U aroma yriaepoaa. I'mOpuamzanus aTOMHBIX
opOuTanen, ee TUIBI sl OpraHMueCKUX CoequHEeHMit: SP3, SpP2, sp. O6pa3oBaHue G- U p-cBs3eit

B MOJIEKYyJlaX OpraHMYECKUX coequHeHHH. IIpocTpaHCTBEHHOE CTPOEHHME OpraHM4YECKHX
COCTUHEHUN.

XHMHYECKOE CTPOEHHUE KAK MOPSII0K COEAMHEHHSI aTOMOB B MOJIEKYJIE COTJIACHO MX BAaJIEHTHOCTH.
OCHOBHBIE TOJIO)KEHUSI TEOPUM XHMHYECKOTO CTPOEHUS OpPraHUYEeCKUX coequHeHuid A. M.
BytnepoBa. 3aBUCMMOCTb CBOMCTB BELIECTB OT XUMUYECKOTO CTpOeHUsI MOjeKyl. CTpyKTypHas
dopmyna. Mzomepus u uzomepsl. CTpyKTypHas U NPOCTpaHCTBEHHAss u3oMepus. M3omepus
yriaepogHoro — ckenera.  M3omepuss monoxkeHus.  MexkiaccoBas  u3oMmepus.  Bunsl
MIPOCTPAHCTBEHHOW H30Mepuu. Onruueckas u3oMepus. ACHMMMETPUYECKHMI aToM yriepoja.
OnTuyeckre aHTUNIOABI. XUPATBHOCTh. XUpaAJIbHbIE U aXUpallbHbIE MOJIEKYIIBL. | eomeTpruueckas
nuzomepus (yuc-, mpanc-u3oMepusl).

DJIEKTPOHHOE CTPOECHUE OPraHMYECKUX BellecTB. B3aumMHOe BiIMsSHUE aTOMOB U TPYIII aTOMOB.
OnektpoHHble 3 dexTsl. UTHAyKTUBHBIN 1 Me3oMepHbIi 3QdekTrl. [IpencraBienne o pe3oHaHce.
Knaccudukamus opranmueckux BemiecTB. OCHOBHBIE KJIACChl OPTaHMYECKHX COCIMHEHUI.
[Tpunumne! kiaccupukanuu opraHndeckux coenuHeHuil. [lonstre o GyHKIIMOHATIBLHON TPYIIIIE.
Knaccugukanuss opraHMYECKUX COEAMHEHUH 10 (PYHKIHOHANBHBIM Tpymmnam. ['omomorus.
I'omonoru. I'oMonoruueckast pa3HocThb. ['oMonorudueckue psiasl.

Homenknarypa opranuueckux BemiecTB. MexayHaponHas (cucTeMaTHdeckas) HOMEHKJIaTypa
OpPraHMYECKUX BEIIECTB M NPUHLUIIBI O0pa30BaHUA HA3BAaHUI OPraHUYECKUX COCTUHEHHIA.
PannonanbHas HomeHkiaTypa. Knaccuduxanuss u 0cOOEHHOCTM OpPraHMYECKHX pPEaKI[Hil.
Crioco0b! 3anmceit peakiuil B opraHnueckoi xumuu. CxeMa 1 ypaBHEHHE. Y CIIOBUSI IPOBEICHUS
peakuuii. Knaccudukanus peakuuii OpraHM4ecKMX BEIIECTB I0 CTPYKTYPHOMY IPU3HAKY:
3aMelleHue, IPUCOETUHEHNE, OTILEIIEHHE. PeakinoHHbIe 1IEHTpEI. [lepBoHavyaIbHbBIE TOHATHUS O
THINAX U MEXAHU3Max OPraHWYECKHX peakiuil. [ OMONIMTUYECKUN U IeTepOJUTUYECKUA Pa3phIB
KOBQJIEHTHOM XUMHU4YECKOH cBA3H. CBOOOAHOpPAAMKAIBHBIA M HMOHHBI MEXaHM3MbI pPEaKIUH.
[Tonsitue o cBOOOMHOM paauKaine, Hykieoduie, snekrpodune, KapOOKaTHOHE M KapOaHUOHE.
OO6o03HaueHne MOHHBIX PEAKIMUH B OpraHM4eckoil Xumuu. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIC
peakuuy B opraHu4eckoid xumuu. MneHTudukanys opraHudeckux coeluHeHui. I'eneTnueckas
CBSA3b MEXK/Y KJIACCAMHU OPTaHUYECKUX COEIMHEHUM.

JemoHcTpanuu. Mojen opraHn4eckux MOJIEKYI.

2.3.2. YrieBoaopoabl

AJIKaHbI. DJICKTPOHHOE U MPOCTPAHCTBEHHOE CTPOSHUE MOJICKYJIBI MeTaHa. SP3-I uOpuan3amnus
opburaneit atomoB yriepoja. ['omonornyeckuii psii u obmas popmyina ankanos. Cucrema-
TUYecKass HOMEHKJIaTypa ajKaHOB W paJuKaiioB. V3omepusi yriepoaHOro ckeiera ajkaHOB.
dusnueckue CBOICTBa aJIKaHOB. 3aKOHOMEPHOCTH W3MEHEHHsS (DU3WYECKHX CBOMCTB.
XUMHYECKHE CBOICTBA aJIKAaHOB: raJlOr€HUPOBAaHUE, HUTPOBAHUE, IETHIPUPOBAHUE, TEPMUUECKOE
pasiioxeHue (MMpoJIu3), TOPEeHUE KaK OJIMH U3 OCHOBHBIX UCTOYHUKOB TEIUIA B TPOMBIIIICHHOCTH
U OBITY, KaTATUTUYECKOE OKUCIIEHNE, KPEKUHT KaK CIIOCOOBI TOTYyYEHHS BAKHEHIIINX COeTMHEHNN
B OPraHWYECKOM CHHTE3€, M30MEpHU3alUs KaK CI0oco0 MOITyd4eHHUs BBICOKOCOPTHOrO OEH3MHA.
MexaHu3M peakinuu cBOOOJHOPAIUKAIBHOTO 3aMeIIeHHsI (Ha TPUMEPE XJIOPUPOBAHUS METaHA).
CuHTeTHYeCKHE CIOCOOBI  IMOJNy4eHHMs  alKaHOB. MeTOoJbl TMOJyYeHHUs aJIKaHOB U3
ATKUNTAIOTEHUIOB (peaknus Bropima), nekapOOKCHIUPOBaHUEM COJIeH KapOOHOBBIX KHCJIOT H
AIIEKTPOJIM30M PACTBOPOB coJiel KapOOHOBBIX KHCIOT. HaxokaeHue ankaHoB B HPUPOAE U
MIPUMEHEHNE ATKaHOB.



Huxnoankansl. CTpoeHHE MOJEKyNl MHKIOanKaHoB. OOmas ¢opMyna HUKIOATKAHOB.
Homenkiatypa nukiioankanoB. M3oMepus HIUKI0AIKAHOB: YTIEPOIHOIO CKEIETa, MEKKIIACCOBAs,
MpPOCTPAaHCTBEHHAs  (yuc-mpauc-uzomepusi). HanpspkeHHbIE UM HEHANPSKEHHBIE  ITUKJIBI.
Crneuuduka CBOWCTB LMKIOAIKAHOB C MajbiM pa3MepoM MUKJIA. XUMHUYECKHE CBOWCTBA
LUKJIONPOIIaHa: TOPEHHE, PEAKIINHU MPUCOSAUHEHUs (TUIPUPOBaHUE, MPHU-

COCIMHEHUE TaJOreHOB, TallOT€HOBOJIOPOAOB, BOJABI) M LHUKIOT€KCaHa: TOPEHUE, peakluu
PaaNKaIbHOTO 3aMelIeHus (XJI0pupoBaHue, HUTpoBanue). [lonyuenue UKI0aTKaHOB U3 aJIKAHOB
U JUTAJIOT€HAJIKAHOB.

AJIKeHbI. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOSHUE MOJIEKYJIbI dTHIIeHA. SP2-I nbpuan3amnms
opbuTaneit aroMoB yriepoja. 6- u n-Cssizu. ['omonoruueckuii pan u obmas ¢popmMyiia aaKeHOB.
Homenknarypa ankenoB. M3omepust alKeHOB: YIVIEPOJAHOIO CKENETa, ITOJI0KEHUS KPaTHOM CBS3H,
IPOCTPAHCTBEHHAsl (F€OMETpPUYECKass U30MEpUs, WU YUC-MPAHC-U30OMEPHs), MEXKKIACCOBasl.
du3nyecKue CBOKMCTBA AJIKCHOB. XMMHYECKHE CBOMCTBA aqKeHOB. Peakiuu 31eKTpo(UIBHOTO
NPUCOCANHEHUS Kak Croco0 MoiaydyeHUs (YHKIHMOHANBHBIX MPOU3BOAHBIX YIJIEBOJOPOJIOB:
TUJPUPOBAHUE, TAIOTCHUPOBAHUE, TUAPOTraJIOT€HUPOBAHKE, THApATalUs AJIKEHOB. Mexanuszm
9NeKMpoduIbHo20 npucoeourenus Kk aikernam. IlpaBuno MapKOBHHKOBAa U €ro OOBSICHEHHE C
TOYKH 3pEHUS JIEKTPOHHOM Teopuu. PajikaibHOE MPUCOeTUHEHHE OPOMOBOIOPO/Ia K AIKEHAM B
MPUCYTCTBUH MEPEKUCE. B3aumodelicmeue ankenog ¢ OpomMom u Xiopom 8 2a3oeou ¢gaze npu
8vicoKkolU memnepamype uau Ha ceemy. OKUCIEHUE AIKEHOB: TOPEHUE, OKUCIIEHUE KUCIOPOAOM B
npucytcTBum xnopunos namiagus (II) u mequ (II) (Bakep-mpoiiecc), okucieHne KUciopoaoM B
MPUCYTCTBUHU cepedpa, OKUCIEHUE TOPSAYUM TOJKUCICHHBIM PacTBOPOM IE€pMaHTaHaTa Kallus,
OKHUCJICHHE TepMaHraHaToM kanusi (peakuusi Barnepa), KauecTBeHHble peakiud Ha IBOMHYIO
cBsi3b. [IpoMBINIUIEHHBIE U JTAOOPATOPHBIE CIIOCOOBI MOyYeHHs alKeHOB. lloiydeHue aaKeHOB
JErUpUPOBAHUEM QJIKAHOB; peakyueu IIUMUHUPOBAHUS W3 CHUPTOB, TaJOT€HAIKAHOB,
nuranoreHankanoB. IlpaBuno 3aitnieBa. [lomumepusamus ankenoB. Ilomumepusamus Ha
karanuzatopax [lurnepa—Harra. [lonusTHiieH kak KpyNmHOTOHHAXHBIM NPOAYKT XUMHUYECKOTO
npou3BOACTBA. [IpuMeHeHne anKkeHOB (3THIICH U MIPOITHIICH).

Aakanuenbl. Knaccudukaims aakaJlieHOB MO B3aUMHOMY PaCIOJIOKEHUIO KPAaTHBIX CBs3€d B
Mosiekyne. OCOOEHHOCTH JJIEKTPOHHOIO U TPOCTPAHCTBEHHOI'O CTPOEHHUS COMPSHKEHHBIX
ankaaueHoB. OOmas dopmymna ankagueHoB. HomeHknatypa ©u  H30Mepus alKaJIHCHOB.
®u3nyeckue CBOWMCTBA  AJIKAAUEHOB. XMMHYECKHE CBOMCTBA  aJKaJUEHOB: PEAKIHHU
npucoeANHEeHNs (THAPUPOBAHUE, TaJOTeHUPOBAaHUE), TOpEeHUss U nonumepusanuu. 1,2- u 1,4-
[Tpucoenunenue. Ilomyuenue ankagueHoB. CuHte3 OyragueHa wu3 OyTaHa W JTaHONA.
[Tonmumepuzamnus. Kayuyku. Bxiag C. B. JleGeneBa B moiyuyeHHE CHHTETHYECKOTO Kaydyka.
Bynkanuzanus kayuykoB. Pesuna. MHoroo6pasue BU0B CHHTETHUECKHUX KaydyKOB, X CBOMCTBa
Y IPUMEHEHUE.

AJIKHHBI. DJEKTPOHHOE M TMPOCTPAaHCTBEHHOE CTPOECHHWE MOJIEKYJbl alleTWIeHa. Sp-
['uGpunuzanus opOuTaneit aToMoB yriepoa. ['omonorudeckuii psg u oomas popmyina alKHHOB.
Homenkiatypa anknHoB. MI30Mepus alKMHOB: YIJIEPOJIHOIO CKEJIETa, IMMOJI0KEHNS KPaTHOM CBSI3H,
MexkKnaccoBas. duznueckue CBOMCTBA AJIKUHOB. XMMUUYECKUE CBOMCTBA aJIKWHOB. Peakunun
MPUCOCIUHEHHUS] KaK CHOCO0 TMOJydYeHUs TOJMMEPOB M JIPYTUX TOJE3HBIX MPOJYKTOB.
I'uppupoBanue. Peakiiuu npucoeIMHEHNS TAJIOT€HOB, TaJIOT€HOBOJOPOAOB, BOJBL. Tpumepu3anus
U auMepusanusa anetwieHa. Peakuum 3amemienus. KucimoTHble CBOMCTBA aIKHHOB C KOHIIEBOM
TPOIHOM CBsA3bI0. ALIETHIICHUNBL. B3aumooeticmeue ayemunenudos ¢ eanoeenanrkanamu. I'ope-
Hue anetuiieHa. OKHUCIIEHHE aJIKWHOB PacTBOPOM IepMaHraHaTta kanus. [lomydeHne anernieHa
MUPOJIM30M MeTaHa M KapOUAHBIM MeTofoM. CHHTE3 ajlKWHOB aTKUIUPOBAHUEM AalleTUIIUIOB.
[Ipumenenue aneruneHa. ['opeHne amneTuaeHa Kak HCTOYHUK BBICOKOTEMIIEPATYPHOTO TIIaMEHH
JUISL CBAPKU U PE3KU METAILIOB.

Apenbl. Vcropust otkpeitust Oenszona. [lonamue 06 apomamuunocmu. COBpEMEHHBIE
MPEJICTaBICHUST 00 DJIEKTPOHHOM W MPOCTPAHCTBEHHOM cTpoeHuH OeH3ona. OOrmmast ¢opmyna
apeHoB. M3omepus u HOMEHKJIaTypa romosoros OeHzona. Mzomepus nu3amenieHHbIX O€H30510B
Ha mpumepe KcwionoB. dusnyeckue cBoiicTBa OeH3ona. XHMMHUYECKHE CBOMCTBa OEH30Ia.



Peakuuu 3amerieHusi B O€H30JIBHOM siipe (3JEKTPOPHUIBHOE 3aMEUICHHE): TaJJOTeHUPOBAaHUE,
HUTPOBaHUE, aJKUIMPOBAHHUE, Peakuuu mnpucoenuHeHus K OeH3ony (TUIpUpOBaHUE,
rajioreHupoBaHue (XJopupoBaHue Ha cBery)). Peaknus ropenus. OcCoOOEHHOCTH XHUMHUYECKUX
CBOICTB aJKMUJIOEH30JI0B HAa IPUMEpPE TOIyoJia. B3anMHoe BiMsIHUE aTOMOB B MOJIEKYJIE TOIYOJIa.
[TpaBuiia OpyeHTaLIUN 3aMECTUTENIEHN B PEAKIIUAX 3aMEIIECHHUSL, CO2NACOBAHNHAS U HECO2NACOBAHHAS
opuenmayus. XIopupoBaHue Tonyorna. OKHUCIEHUE alKHIOSH30JI0B PacTBOPOM MEepMaHTraHaTa
Kanmus. [anoreHupoBaHWE aTKUIOCH30JI0B B OOKOBYIO Ilemb. HwutpoBaHue HHUTpOOEH3O0IIA.
[Toryuenue 6eH3oma u ero romosioros. [lpumenenue romonoros 6eH3o7a.

['eHeTnyeckas CBSI3b MEXAY pa3IMYHBIMU KJIACCAMM YIJI€BOI0pOA0B. KauecTBEHHbIE peakK Ha
HENpeeNbHbIE YTIIEBOAOPOIBL.

I'anoreHonpon3BoiHbIe YIJIEBOAOPOAOB. OJJIEKMPOHHOE CMPOeHUe 2aN02eHONPOU3BOOHBIX
yene6o0opooos. Peakiyy 3amellieHusi TajJoreHa Ha THAPOKCHII, HUTPOTPYIIY, IIUAHOTPYIILY,
amunocpynny. JleicTBUE Ha rajOreHINpPOU3BOAHBIE BOJHOIO U CIIMPTOBOIO PACTBOPA LIEJIOYH.
CpaBHeHHE pPEaKIMOHHON CIIOCOOHOCTU AalIKWi-, BUHWI-, (EHWI- U OCH3WITaJOreHUIOB.
B3aumonelicTBue auranoreHaJkaHoB ¢ MarHueM U IUHKOM. [loHsATHE 0 MeTannoopraHu4ecKux
coeMHCHUAX. Macnutiopeanuueckue coedunenus. Peaxmue [punvsapa. Vicnonbp3oBaHue
raJIOr€HONPOU3BOHBIX B ObITY, TEXHUKE U B CUHTE3E.

HMemonctpanuu. 1. CocrtaBienue Mojeneil Mojekyn aiakaHoB. 2. BpomupoBanue rekcana Ha
ceery. 3. ['openne Merana, sTuieHa, aueruieHa. 4. OTHOIIEHUE METaHa, YTHIICHA, alleTUJIeHa U
OeH30J1a K pacTBOpaM MepMaHraHaTta Kaius u OpomHoit Boze. 5. [lonydyeHue sTuiieHa peakuuen
neruapatanuu staHona. 6. [lomyyenne anernnena ruaponn3oM kapouaa kanpuus. 7. OKucienue
TONlyoJla pPAacTBOpPOM mepMmaHranara kanusa. 8. [lomyueHue crTupona genoiaumepusanuent
MOJIMCTUPOJIA U UCTIBITAHUE €T0 OTHOLLIEHUS K PAaCTBOPY IIEpMaHIaHaTa Kajusl.

2.3.3. Kucjiopoacoaep:xamme opraHuvdecKue coenHeHmst

Cnuprsl. Kitaccudukanms, HOMEHKIaTypa U H30MEpHUsl CTUPTOB. | OMOJIOTHYeCKUi psa U 001mast
dbopMyna mpeAeNbHBIX OJHOATOMHBIX CHHUPTOB. DHU3WYECKHUE CBOMCTBA MPEAETBHBIX
OJIHOATOMHBIX CHUPTOB. BogoponHas cBA3b MEXIy MOJIEKYJIaMH U €€ BIMsSHUE Ha (pU3NYEcKue
CBOMWCTBAa CIUPTOB. XMMHUYECKHE CBOMCTBA CIIUPTOB: KUCIOTHbIE CBOMCTBA (B3aMMOJIEHCTBHE C
HaTpUEeM KakK CHoco0 YCTAHOBJIEHMSI HAIM4YUs TUIPOKCOTPYIIbI); pEaKUuu 3aMelleHus
TUAPOKCUIIBHOM TPYIIBI HAa TAJIOT€H KaK CIOCO0 MOTYYeHHs pAaCTBOPUTENECH; MEKMOJIEKYIIsIpHAS
U BHYTPUMOJIEKYISIpHas JeTuapaTanus; o0pa3oBaHue CI0XKHBIX 3(QUPOB C HEOPraHUUYECKUMHU U
OpraHUYECKUMHU KUCIOTaMU; TOpeHUe; okuciaeHue okcuaom meau (II), moakucieHHbIM pacTBOPOM
NepMaHraHaTa Kajus, XpOMOBOI CMEChIO; peaklly yIiIeBOJOPOJIHOIO pauKaa.

Anxoronstel. ['maponus, ankuwnupoBaHue (CHHTE3 TPOCTHIX dS(GUpoB 1m0 BuibsiMcoOHY).
[TpoMbinieHHbI cuHTE3 MeTaHosa. llonmydyeHue sTaHona: peakuus OpOXKEHHUS TIIIOKO3BI,
ruaparanus stuiieHa. [Ipumenenue metanosna u staHosia. @U3HOIOTHYECKOE AEHCTBUE METAHOIA
Y 9TaHOJIa HAa OpraHU3M YeloBeKa. MHOrOaTOMHBIE CIUPTHI. DTUJICHIIIMKONb U TIULEPUH Kak
MPEJICTAaBUTENHN TIPeIeTbHBIX MHOTOATOMHBIX CITUPTOB, X (PU3UUECKUE U

XUMHUYecKHe cBoiicTBa. KauecTBeHHas peakiius Ha MHOTOATOMHBIE CITUPTHI U €€ IPUMEHEHHE JUIs
pacro3HaBaHMs INIMLIEPUHA B COCTaBE KOCMETUYECKUX cpencTB. CHHTE3 TUOKCaHa U3 dTUJICH-
rukons. TokcHuHOCTh ITUieHrHMKONA. [IpakTHdeckoe MpUMEHEHHE OSTUJICHIJIMKONS U
TJIHUIEPUHA.

IIpocthie 3¢upbl Kak HU30MEpPbl MpeNeibHBIX OJHOATOMHBIX cHUPTOB. CpaBHEHHE UX
(Gu3MUeCKUX M XMMHUYECKHX CBOMCTB CO CIHUpPTaMu. Peakuus pacuiemieHHust MpoCcThIX 3(UpPOB
MOJI0BOJIOPOIOM.

®enoabl. CTpoeHHEe, M30MEpUS W HOMEHKIATypa (eHosnoB. B3anMmHoe BiIMSHHE aTOMOB B
MoJiekyne (enona. duznyeckue W XMMHUYECKHE CBOICTBa ¢eHona U Kpe3osoB. KucnorHbie
cBOMcTBa (DEHOJOB B CPaBHEHUU CO CIUPTAMHU: PEAKUUH C HATPUEM,TMIPOKCHUIOM HATPHSL.
Peakiuu 3amenienrst B O€H30J5HOM KOJIBIIE (TaioreHupoBaHue (OpOMHUpPOBAaHUE), HUTPOBAHHUE).
Ilpocmeie Ce 3¢pupsl (enonos. Oxucnenue ¢eHonoB. KauecTBeHHble peaklMu Ha (EHOI.
[Toy4yenue denona. [Ipumenenne penoa.



KapOonunbHble coeanHeHUsl. AJbAETHABl U KETOHBL. DJEKTPOHHOE M IPOCTPAHCTBEHHOE
CTpOE€HHE KapOOHWIBHOM TIpymmbl, €€ MOJSIPHOCTh M mnossgpusyemocts. Kitaccudukarms
anbaeruioB U KeToHoB. CTpoeHue IMpenenpHbIX anbAeruaoB. I['omosornyeckuit psg,
HOMEHKJIaTypa, H30MEpHs NpelenbHbIX auplaeruaoB. CTpoeHHe MOJEKyJIbl —aleTOoHa.
['omonoruyeckuii psig, HOMEHKJIaTypa M u3oMepus ketoHoB. OOmias ¢opmyna mpenenbHBIX
JIBJETUA0B U KeToHOB. du3nueckue cBoiicTBa popMalbaeruia, aleTaabAeriia, aeToHa.
XHMHYECKUE CBOMCTBA MPENEIbHBIX AIbJIEIHIOB U KETOHOB. Peakuuu npucoearHEHUs BOJBI,
CIMPTOB, LIUAHOBOJOpOJa M ruapocyibputa Hatpus. CpaBHEHHE PEAKLIMOHHOM CIIOCOOHOCTH
aJbJIETU/I0B M KETOHOB B PEAaKLMIX IPUCOEINHEHU. Peakiinu 3aMenieHns arToMoB BOAOPOa pu
yIJIEpOJHOM aToMe Ha ranoreH. [lonumepusanus popmansaeruia u aneraibaeruga. OkuciieHue
KapOOHWIBHBIX coequHeHu. OCOOCHHOCTH PEaKIIUU OKUCIICHUS arleToHa. CpaBHEHHE OKUCIICHUS
JIBJETUA0B U KeTOHOB. [ 'uapupoBanue. Boccranopnenne kapOOHUIIBHBIX CO€AMHEHUH B CITUPTHI.
KadecTBeHHBIE peakUuMu Ha aNbJACTHAHYIO Tpynmy (peakuus «cepeOpsiHOrO —3epKaiiay,
B3aumojeiicteue ¢ ruapokcuaoM wmeam (II)). Ocobennoctn dopmanpaeruna. I[lomyuenue
IpellebHBIX AJIbJIErHIOB: OKUCIEHUE CIIUPTOB, rujapartanus auetwieHa (peakuus Kydeposa),
OKHCIICHHEM 3THJIEHa KUCIOPOIoM B npucyrcTBuM xjopuna namianus (II). [onyuenue anerona
OKHCJICHHEM IIPOIIaHOJIa-2 U Pa3yIoKEHUEM KaJIbIUEBOU UM OapHeBON COJIM YKCYCHOM KUCIIOTHI.
Tokcn4HOCTb anbaeru1oB. BaxHelme npeacTaBUTeNH ajabAeruI0B U KETOHOB: (hopManbaerus,
YKCYCHBIN alIbJIETU/I, alleTOH U UX MPAKTUYECKOE UCII0JIb30BAHUE.

KapOonoBble kuciaorbl. CrpoeHHe MNpeAeibHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
Knaccudukanus, wu3oMepuss ¥ HOMEHKIATypa KapOOHOBBIX KHCJIOT. OIJEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE KapOOKCUIIBbHOM rpynmbl. ['oMonorndeckuit psa u odmas ¢popmyna
IpeJeNbHBIX OAHOOCHOBHBIX KapOOHOBBIX KHCIOT. DU3NMYecKHe CBOWCTBA NpPEACTbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCJIOT Ha IpHUMEpe MYpPaBbUHOM, YKCYCHOH, NpONHOHOBO,
NaJIbMUTUHOBOM M CTE€apUHOBOW KHUCIIOT. BostopoaHble cBA3M, accouanus KapOOHOBBIX KHCIIOT.
XUMHUECKUE CBONCTBA MPEIEIbHBIX 0OJJHOOCHOBHBIX KapOOHOBBIX KUCIIOT. KHCIOTHBIE CBOMCTBA
(U3MEHeHHe OKPAaCKH MHAWKATOPOB, PEaKIMU C aKTUBHBIMH MeTaJlJlaMH, OCHOBHBIMHM OKCHJIaMU,
OCHOBAaHMSAMH, COJsIMM). V3MeHeHHe cuibl KapOOHOBBIX KHMCJIOT MpPU BBEIEHUH JOHOPHBIX U
aKLENTOPHBIX 3aMecTuTenell. B3aumopeiicTBue kapOOHOBBIX KHCIOT CO CIHMpPTaMH (peakuus
TepUpUKaALMN), OOPaTUMOCTb PEAKLINU, MeXAHU3M pearkyuu smepugurayuu. I'aoreHnpoBaHue
KapOOHOBBIX KHCJIOT B OOKOBYIO Ienb. OCOOEHHOCTH XHMHUYECKUX CBOICTB MypaBbHHOMN
kucioThl. [lonydeHne npeaenbHbIX 0IHOOCHOBHBIX KapOOHOBBIX KUCIIOT: OKHCICHHE aJlb/IETHIOB,
OKHCJICHHE MEPBUYHBIX CHUPTOB, OKUCIICHHWE AJIKAaHOB U aJIKEHOB, TMAPOJIN30M I€MHHAJIbHBIX
TpurajgoreHuioB IlomyuyeHue MypaBBMHOM M YKCYCHOM KHCJIOT B IPOMBIIUIEHHOCTH.
[IpumeHeHre MypaBbHUHOW U YKCYCHOM KHCIJIOT. JIByXOCHOBHBIE KapOOHOBBIE KMCIIOTHI: O0IINeE
CHOCOOBI MOTYYEHUs, 0COOEHHOCTH XMMHUECKUX cBOUCTB. L1]aBeneBas u MajgoHOBast KUCIIOTA KaK
NPEJICTaBUTENIN  TUKApOOHOBBIX KUCIOT. HempenenbHble W apoMaTHYeCKHE  KHUCIIOTHI:
0COOEHHOCTH MX CTpOEHHUs M CBOMCTB. [IprMeHeHue O€H30MHOM KHCIOTHL. ApomaThdeckue
TUKapOOHOBBIE KUCIIOTHI ((pranmeBasi, n3odraneBas u TepedTaneBasi KUCIOTHI):

[TonsaTHe O THUAPOKCHMKApOOHOBBIX  KHC-JOTaX W MX MOPEACTABUTENAX  MOJOYHOM,
JMMOHHOM,sI0JI0YHOM ¥ BUHHOM KHcIOTax. Beiciive npeaenbHble U HenpeaeabHble KapOOHOBBIE
KUCJIOTHI. 3HauU€HHE U MPUMEHEHUE KapOOHOBBIX KUCIIOT.

DOYyHKIHUOHAJIbHbIE IPOU3BOAHbIC KAPOOHOBBIX KUCJIOT.

XJTOpaHTHIPUIBl W aAHTHAPHUABI KapOOHOBBIX KHCIOT: TMoOJydeHue, ruaponus. [lomyueHue
CJIOHBIX 3(DUPOB C UCIIOJIL30BAHUEM XJIOPAHTHAPUIOB U aHTUIPUIOB KUCIIOT.

Crnoxusle 3¢upsl. CTpoeHne, HOMEHKIJIATYpa U U30MEpHsl CIOXKHBIX 3(upoB. ClI0KHBIE HPUPHI
KaK M30Mepbl KapOOHOBBIX KHCIOT (MeXKiIaccoBasi nzomepusi). CpaBHeHUE PU3NYECKUX CBOWCTB
U PEAKIMOHHOM CIIOCOOHOCTH CIOXKHBIX 3(HUPOB M H30MEPHBIX UM KapOOHOBBIX KHCIOT.
['upponu3 cnoxubix 3hupoB. CrocoObl NOMYYEHHS] CIOXKHBIX S(UPOB: 3TepUPUKALUS
KapOOHOBBIX KHCJIOT, AaI[MUIMPOBAaHHE CHMPTOB M QJIKOTOJATOB TaJlOTEHAHTHMPUAAMU U
aHTUAPUAAMH, AJTKWIMPOBAaHUE KapOOKcMiIaT-uoHoB. Cumnmes cnodcHvlx 2¢upos @enonos.



Cnooicnvle 3¢hupel Heopeanuueckux kuciom. Humpoenuyepun. TlpuMmeHeHNE CIOXHBIX YQUPOB B
MUIIEBON U TapPIOMEPHOI MPOMBIIIICHHOCTH.

AMUIBI KAPOOHOBBIX KUCIIOT: TIOJYYEHUE U CBOMCTBA HA MMPUMEPE alleTaMH/Ia.

Conu kapOOHOBBIX KHCIOT, UX TEPMHUYECKOE DPA3JIOKEHHE B MPUCYTCTBUU IHienoud. CuHTE3
KapOOHWJIBHBIX COSTMHEHUHN PA3JI0KCHHEM KaJIbIUEBBIX COJICH KapOOHOBBIX KHCIIOT.
JemoncTpaumu. 1. BzaumoselictBue HaTpus ¢ 3TaHOJIOM. 2. OKHCICHHUE 3TaHO0JIa OKCUAOM MEIU
(11). 3. Topenwue stanona. 4. BzaumoieiicTBre TPET-0yTHIIOBOTO CIIUPTA C COISHOM KKCIIO- TOM. 5.
HNonodopmuas peakius. 6. OnpeneneHue aibAeruI0B IPH MTOMOIINA KaueCTBEHHBIX peaKIuid. 7.
OkucieHre albJIeruA0B IEPMAHTaHATOM KaJIusl.

JlaGopaTropHble onbIThL. 1. CBoOMcTBa ATHII0BOTO ciupTa. 2. CBoiicTBa raunepuna. 3. CBoiicTBa
denona. 4. CoiictBa popmaninHa. 5. CBOHCTBA YKCYCHOM KUCIOTHI. 6. Colli KapOOHOBBIX
KHCJIOT.

2.3.4. A30T- U cepocojiepkaiue coeJUuHEeHNs!

Amunbl. Knaccudukanuss nmo Ty yrieBOIOPOAHOIO pajuKana M YHCIYy aMHUHOTPYMNN B
MOJIEKYJIe, HOMEHKJIaTypa, U30Mepus aMUHOB. [lepBUYHBIC, BTOPUYHBIC U TPETUYHBIC aMHUHBI.
DJIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOEHUE MpPEleIbHbIX aMUHOB. DU3nuyecKkue CBOWCTBA
aMUHOB. AMUHBI KaK OpTaHUYECKHE OCHOBAHMS: PEaKIIUU C BOAOM, KuciaoTamMu. Coyu aJIKUiIaMmMo-
Hud. Peakiust ropeHus aMUHOB. AJIKUJIMPOBAHUE U allUJIMPOBaHUE aMUHOB. Peakuun aMHHOB ¢
a30TUCTON KHCnoTOM. [loyueHne aMMHOB AJKWUIMPOBAHUEM aMMHAKa M BOCCTAHOBJIEHUEM
HUTPONPOU3BOIHBIX YIIIEBOJOPOAOB, U3 COUPTOB. [IprMeHeHne aMMHOB B (hapMarieBTHUECKON
MPOMBIIUICHHOCTU. ApPOMAaTHYECKHE aMUHBl. AHWIMH Kak MPEeACTaBUTEIh apOMaTUYECKHX
aMuHOB. CTpoeHue aHuiMHa. B3anMHOe BiIMSHME TPy aTOMOB B MOJIEKYJI€ aHWIMHA. BiusiHue
3aMECTUTEJIE B apOMAaTHYECKOM SIIpe€ Ha KUCIOTHBIE M OCHOBHBIE CBOWCTBA apWJIAMHHOB.
[TpuunHbl OCiia0bleHUss OCHOBHBIX CBOMCTB aHWJIMHA B CPAaBHEHWU C aMHUHAMHU MpPEIEIbHOTO
pana. XvMMHUYECKHEe CBOWCTBA aHUJIMHA: OCHOBHBIE CBOMCTBA (B3aMMOJICEUCTBHE C KHUCIOTaMH);
peaKkuu 3aMelleHus] B apoMaTu4eckoe sSApo (ralloreHupoBaHUEe (B3aUMOJICHCTBUE ¢ OpOMHOMN
BOJIOM), HUTpOBaHUE (B3aMMOJIEUCTBHE C a30THOW KHUCIIOTOH), CylIb(UpPOBAHUE); OKHCIICHUE,
[Tonyuenue anunuHa (peakuusi 3UHMHA). AHUIUH KaK ChIpbe IS MPOM3BOJACTBA aHWJIMHOBBIX
kpacutenei. CUHTE3bI HA OCHOBE aHWJIMHA.

[eTepoumkiibl. A30T-, KUCIOPO/I- U CEPOCOAEPIKAIIUE TeTEPOIUKIbl. DypaH, MUppo, THOEH U
MMU/JIA30J1 KaK MPEICTABUTEIN MATUYICHHBIX TeTePOIUKIIOB. [Iprpoaa apomaTHaHOCTH
NATUYWIEHHBIX TETEPOLMKIOB. DIIEKTPOHHOE CTPOEHUE MOJEKYJIbl MUPPOJa, apoOMaTHUYECKUU
xapaktep Mosekyiabl. KucnotHele cBoiictBa nuppona. [IupuamH Kak IIpeACTaBUTENb
HIECTUWIECHHBIX T€TEPOILUKIIOB. DJIEKTPOHHOE CTPOCHHUE MOJIEKYJIbl MUPUINHA, APOMATUUECKUM
xapaktep MoJekyiabl. OCHOBHBIE CBOWCTBa MHUpHUAWHA. Pa3nuune B TPOSBICHHH OCHOBHBIX
CBOICTB muppoia ¥ NHUPUAWHA. Peakuuu MNUPHAMWHA: SJIEKTPOPUIBLHOE 3aMelleHHe,
TUAPUPOBAHUE, 3aMEIIIEHE aTOMOB BOJIOPO/ia B -TI0JIOKEHUH Ha THAPOKcorpynmy. [IukomuHbl 1
ux okucinenue. [lonarue o nmypuHe, MypuHOBBIX U MUPUMUIUHOBBIX OCHOBAHUSX.
JemoncTpanuu. 1. OCHOBHBIE CBOMCTBA aMUHOB. 2. KauecTBEHHbIE peakuy Ha aHWUJIVH.

3. AaunuHoBsle Kpacutenu. 4. OOpa3ibl reTepOLUKINYECKUX COSIMHEHUI.

2.3.5. buoJsiornyecky aKTUBHbIE BelleCTBA

Kupbl kak crnoxkHble dQUPH TIHIEPUHA U BBICIIUX KapOOHOBBIX KUCIOT. PacTuTenbHbIE H
YKUBOTHBIE JKUPBI, UX COCTaB. PU3NYECKUE CBOMCTBA KUPOB. XUMUYECKHE CBOKMCTBA KUPOB:
TUAPUPOBaHUE, OKHCIeHHE. [MApONU3 WM OMBUICHHE >XUPOB KaK CHOCOO MPOMBIIIIIEHHOTO
MOJTYYCHUS COJIEH BBICIIMX KapOOHOBBIX KUCTOT. ['maporenusamnus xupoB. [[puMeHeHne KUpOB.
MBpina Kak cOJIM BBICIIUX KapOOHOBBIX KHCIOT. MoOIIIe CBOMCTBA MBLIA.

VYraesoabl. O6mias ¢gopmyna yrieBonoB. Knaccudukanus yrieBogoB. MoOHO-, OJIUTO- |
nonucaxapuapl. PU3NYECKHe CBOWCTBA W HAXOXACHHE YIIEBOJOB B MPUPOJE (HA MpUMEpe
[IIIOKO3bI U (pYKTO3bl). JIMHEWHas U IUKInYeckas (GopMbl TITHOKO3bI U PpyKTO3bl. DOpMYIIBI
O®umepa u Xeyopca. [loHsarne o TayroMepuu Kak BHUAEC M30MEPUM MEX]IYy LUKIMYECKOW U
TuHeHHON (GopMamu. XUMHUYECKHE CBOMCTBA TIIIOKO3BI: OKHUCJICHHE XJIOPHOW WM OpOMHOM
BOJIOM, OKHCIIEHHE a30THOM KHUCIIOTOM, BOCCTAHOBIICHUE B IIIECTUATOMHBIN CIIUPT, U30MEPU3ALIUSA,



KaUeCTBEHHbIE pEaKIMM Ha INIIOKO3y (PKCIEpUMEHTaJbHbIE JOKA3aTeNIbCTBA  HAIMUUs
QIBJETUAHON U CHUPTOBBIX TPYIN B INIIOKO3€), CHIUPTOBOE, MOJOYHOKUCIIOE, MACIISHOKHUCIOE
OpokeHue. [ TMKO3UIHBINA TUIPOKCUI, €ro creruduieckue cBoiictBa. [loHATHE O TTUKO3UIAX.
[TonsiTvie O TUIIOKO3MAAX, UX HaxoxacHWM B npupoze. llomyuenue rmrokossl. @pykrosa Kak
u30Mep ToKo3bl. Pubo3a u nezokcupu6bosa. [Ipumenenue u Onomorudeckasl posib YrieBOJIOB.
OxucneHue yriaeBoioB — UCTOYHUK YHEPIMH KUBBIX OPraHU3MOB.

Jucaxapuabl. Caxapo3a Kak NpeJCTaBUTENb HEBOCCTAHABIMBAIOUINX JAucaxapuioB. CTpoeHue,
(bu3nyeckne u XMMHUYECKHE CBOMCTBA caxapo3bl. ManbTo3a, JaKTO3a: UX CTPOEHUE, (GU3NUecKue
U xuMuueckue cBoicTtBa. ['maponus nucaxapunos. [lonydeHue caxapa M3 caxapHOM CBEKJIBL.
[TpumeHeHne caxapossl.

IMoaucaxapuabl. Kpaxmai, rTUKOreH U HEIUII0NI03a Kak Onosioruueckue monumepsl. Kpaxman
KaK CMECh aMIJIO3bl U AMUJIONIEKTUHA, €ro (pu3nueckue cBoiicTBa. XMMHUYECKHE CBOWCTBA
Kpaxmaja: THApOJIN3, KaueCTBEHHAs pPEeakllds C MOJOM U €€ NpPUMEHEHHE AJii OOHapy>KeHus
KpaxMasia B IpoayKTax nutanus. Llemnonosa: crpoenue u puznyeckre cBOMCTBA. XUMUYECKHE
CBOWCTBA IIEJUTIOJIO3BL: THAPOJIN3, 00pa3oBaHHe CIOXKHBIX d(upoB. IlpumeHnenne kpaxmana u
1eJuT003bl. [IpakTueckoe 3HaueHne noaucaxapuioB.

Hyxkiennosblie kucjorsl. Hyxkineosuasl. Hykneotuasl. HykiienHOBBIE KMCIIOTBI KaK IPUPOIHBIE
nonuMmepsl. CoctaB u crpoenne HykienHOBBIX KucioT (JJHK u PHK). ['uaponus HykiIenHOBBIX
KHCJIOT. POJIb HYKJIEMHOBBIX KMCIIOT B )kHU3HEAesATenbHOCTH opranu3MoB. @ynknun JJHK u PHK.
KommieMeHTapHOCTh. ['eHeTn4eckuii Koz,

AmMuHokuca0Tbl. CocTaB, CTpOGHHE W HOMEHKJIATypa aMHHOKUCIOT. ['oMosiornyeckuil psia
IIpellebHBIX AMUHOKUCIOT. M30Mepus mpenenbHbIXx aMMHOKUACIOT. OnTHYECKas: H30MEPHS.
@uznyeckue CBOWCTBA NPEEIbHBIX aMUHOKHUCIOT. OCHOBHbIE aMHUHOKHUCIIOTHI, OoOpa3yolue
6enku. CrnocoObl MOJy4YeHHUs] aMUHOKHCIOT. AMUHOKHUCIOTHI Kak amM(OTepHble OpraHuvyecKue
COEIMHEHUS, PaBHOBECUSI B pacTBOpax aMHMHOKUCIOT. CBONCTBA aMUHOKHUCIIOT: KHUCJIOTHBIE U
OCHOBHBIC CBOMCTBA; alMJIMPOBAHUE AMUHOTIPYIIbI; 3TepUUKALUA; PEeaKUUUd C a30THCTOM
kucnoroir. KavecTBeHHBbIE peakIMM Ha aMHHOKHCIOTHI ¢ ruapokcuaom wmeam  (11).
Creruduueckue KayecTBEHHBbIE peakIMM Ha apoMaTU4YecKMe M  TeTepOLMKINYECKHUe
AMUHOKHCJIOTHI C KOHIICHTPUPOBAHHOW a30THOM KHUCIOTOM, HA HuCTenH ¢ aneraroM ceunua (II).
buonorunueckoe 3HaueHne 0.-aMUHOKUCIOT. O0IaCTH MPUMEHEHN I aMUHOKHUCIIOT.

HenTuasl, ux crpoenue. Ilentunnas cBs3b. AMHMIHBIN XapakTep nmenTHAHON cBsaA3u. CuHTE3
NENTUI0B. I HapoIu3 NenTuaos.

Benku xak npupoansie Ouononumepbl. CoctaB u cTpoeHue Oenkos. [lepBuuHast cTpykTypa
6enKoB. XMMHUYECKHE METO/Ibl YCTAHOBJIEHUSI aMUHOKHMCIIOTHOT'O COCTaBa U MOCIE10BaTEIbHOCTH.
depMeHTAaTUBHBIN TUAPOIN3 OeNKoB. BropuuHas CTpykTypa OENKOB: O-CHUpajb, B-CTPYyKTypa.
TpetuuHas U 4yeTBepTUYHAS CTPYKTypa OenkoB. JucynbpuaHble MOCTUKM M MOHHBIE U BaH-JAEp-
BaalbCOBBl (TUAPOPOOHBIE) B3aUMOACUCTBUS. XHUMHUYECKHME CBOWCTBAa OEJIKOB: TUAPOJIU3,
JIeHaTypalus, KaueCTBeHHbIE (LBETHBIE) peaklnu Ha Oenku. buonornueckue GyHKIMHN OEIKOB.
JemoncTpanuu. 1. PactTBopuMoCTh yrieBoa0B B Boje U dTaHoue. 2. OOpa3ibsl aMUHOKHCIIOT.
JlabopaTopubie onbiThl. 1. CpolicTBa IoKo3bl. 2. OmnpeneneHue Kpaxmanga B IHNPOJyKTax
nutanus. 3. )Kupsl u ux cBoiicrsa. 4. L{BeTHbIe peakiinu 6EIKOB.

2.3.6. BbicOKOMOJIEKYJISIPHBIE COCANHEHUSI

OCHOBHBIE TIOHATHS BBICOKOMOJIEKYJISIPHBIX COEIWHEHMI: MOHOMEpP, INOJIMMEp, CTPYKTYPHOE
3BEHO, CTeNeHb noiuMepuzauuud. OCHOBHBIE CHOCOOBI TOJYYEHHUS] BBICOKOMOJIEKYIISPHBIX
COEIMHEHUI: peaklMy NOJIMMepH3auuu U noaukoHaeHcannu. Conomumepusanms. CtpoeHue n
CTPYKTypa TOJMMEPOB. 3aBUCUMOCTb CBOICTB IOJIMMEPOB OT CTPOEHHUS MOJIEKYIL
Knaccudukanus mnonumepoB: miacTMacchl (TJIACTUKH), 3J1acTOMEphl (KaydyKd), BOJIOKHA,
KOMIIO3UThl. COBPEMEHHBIE MIACTMACCHI (ITACTUKH) (TIOJIMATUIIEH, TOJIUITPOIIUIIEH, TOJUCTHPOIL,
NOJIMBUHWIIXJIOpUA,  (roporuiact, ModUAITUIIEHTepedTanar, akpuiI-0yTaaueH-CTUPOIbHBIN
IUIACTHK,  NOJMKapOoHaThl).  TepMOIIaCTUYHBIE UM TEPMOPEAKTHUBHBIE  IOJIUMEPHI.
®denonpopmanpaeruaabie cMoibl. KoMno3utHele marepuainsl. BonokHa, MX KiaccH(UKaIus.
IIpupoaHble U XUMUYECKHE BOJIOKHA. VICKYCCTBEHHBIE U CUHTETHYECKUE BOJIOKHA. [loHsATHE O



BHUCKO3€ M aIleTaTHOM BoyiokHe. [lommddupHBIE W MONMAMHUIHBIE BOJIOKHA, WX CTPOCHHE,
cBoiicTBa. [IpakTyeckoe UCcmoib30BaHUE BOJIOKOH. DacToMephl. [IpupoIHbINA U CHHTETUYECKHI
Kayuyk. Pesuna u 360uuT. IlpuMeHenne noauMepos.

HMemoncTpamuu. 1. OOpa3nsl miactukoB. 2. Komnekumst BosokoH. 3. ITlomukonmeHcammst
STHJICHTIIMKOJS ¢ TepeTaneBoil KUCIOTOM.

JlabopaTropHblie onbIThl. OTHOIIEHNE CHHTETUYECKUX BOJIOKOH K PACTBOPaM KHCJIOT U IIEJIOYEH.
2.4. Xumus U JKM3Hb

2.4.1. XumMuyeckasi TeXHOJ0rus1 (XuMusi B IPOMbIIIJIEHHOCTH)

OcHOBHbIE IPUHIMIIBI XUMUYECKOI TexHoJoruu. OOIIme mpeCTaBICHUs O MPOMBIIUICHHBIX
croco6ax MoJy4yeHUs] XUMUYECKUX BEIECTB.

IIpon3BoaCTBO CepHOIl KHMCIOTBI KOHTAKTHBIM cliocoOoM. XumusMm nponecca. Celpbe Ais
MIPOU3BOJICTBA CEPHOM KHCIIOTHL. TeXHonormyeckas cxema Mpouecca, MPOLEeCChl M anmnaparsl.
IIpousBoacTtBo ammmaka. XumusMm npouecca. OnpeneneHue ONTUMAIbHBIX — YCJIOBUI
MpOBEACHUS peakuuu. [IpuHIMI UPKYIALUN U €ro peaau3alus B TEXHOJOTHYECKON CXEME.
Metamunyprusi. Uepnas meramnyprus. [IpousBonctBo uyryHa. JlomeHHBIM mporecc (ChIpbe,
YCTPOMCTBO JOMEHHOM Me4yH, XUMU3M Iporecca). [Ipon3BoacTBO cTanu B MAPTEHOBCKOW TMEYH.
[Tpon3BOACTBO CTaNM B KUCIOPOIHOM KOHBEpPTEPE U B 3eKTporedax. [Ipsamoit meroa nosydenus
JKene3a u3 pyabl. L[BeTHast metaynyprusi.

Opranunyeckuii cunre3. IlpombinienHas opranuueckas Xumusi. OCHOBHOM ©  TOHKUHU
opranuueckuii cunres. Hanbosee KpymHOTOHHAXHBIE TPOU3BOJICTBA OPTaHUYECKUX COSAMHEHU.
[IpousBoncTtBo Meranona. Ilomydenune ykcycHOW KuciaoThl. ChIppe [JII  OpraHUYECcKOn
npoMblnieHHOCTH. [IpobiaemMa 0TX0A0B U MOOOYHBIX TPOIYKTOB.

2.4.2. XuMus M 3K0J10TUsl

XUMHUYECKOE 3arps3HEHHE OKpPY)KAroIIel Cpefbl M ero MOCIeACTBUA. JKOJOTrHs U mpobiema
OXpaHbl OKPYKaOILEH Cpelibl. «3eleHas» XUMHUSL.

JemoncTpanum. 1. Coipbe 411 MPOU3BOJCTBA CEPHOUN KUCHOTHI. 2. Moeb KUIISIIIEro CIIOs.

3. Kenesnas pyna. 4. O6pa31isl CIIJIaBOB Keje3a.

2.4.3. XuMus ¥ JHepreTuKa

[TpuponHbIe HICTOUHUKH YTII€BOAOPOA0B. [IpupoaHblil U nomyTHBIN HEPTAHON rasbl, UX COCTaB U
ucnonb3oBanue. Hed1s kak cMeck yraeBogopoaoB. CoctaB HedTH U ee epepaboTka. [lepBuunas
U BTOpU4Has nepepadbotka HepTH. [leperonka negtu. Kpexunr. Pudpopmunr. HedrenpoaykTs.
OxraHoBoe uuciao OensuHa. OxpaHa OKpyxkawolied cpenbl Mpu HedTenepepaboTke U
TpaHcnopTupoBke HedrenpoaykroB. Kamennsrit yrons. KokcoBanue yris. [Nazudukanus yris.
DKonoruyeckue MpoOieMbl, BO3HHKAIOUIUE MPU HCIOJNB30BAHUM YIS B KaueCTBE TOILIMBA.
AnbTepHAaTUBHBIC UCTOUHUKHU YHEPTHUH.

2.4.4. XuMus ¥ 310pOBbe

Xumust tumy. Kupbl, Oenku, yrieBOJIbl, BUTaAMHUHBI, (QepMeHTHl. PannoHanbHOE NHUTAHHE.
[Tumessle no6aBku. [luieBsie 100aBKHM, MX KiIaccUpUKalUs. 3ampelieHHbIE U pa3pelicHHbIe
mumeBble  100aBku. OCHOBBI IMHINEBOM XUMHH. XHUMHS B MeaunuHe. [loHATHe O
dapmaneBTHueckoi xumun u papmakonorun. PazpaboTka nexapcts. JIekapcTBEHHBIE CPECTBA,
ux kinaccupukanus. I[IporuBomMukpoOHBIE cpencTBa (CyinbhaHWIaMHUIHBIE MpenapaThl U
AHTUOMOTHKM). AHATBIeTUKHU (aCTIMPUH, aHATBTUH, MTAPAIETaMOJ, HAPKOTUUYECKUE AaHATTBI'C€THKH ).
AHTHTHCTaMHHHBIC TIpenapatbl. Bsokymmue cpenctBa. ['OpMOHBI M TOPMOHANBHBIE TIPETapaThl.
[TpoGriemMsbl, cBsi3aHHBIE ¢ MPUMEHEHHEM JIEKapCTBEHHBIX MperapaTtoB. BpemaHble MPUBBIYKU U
dakTopbl, pazpylIaloliie 3/10pOoBbe (M30BITOYHOE NOTpeOJieHHWEe >KUPHOW MUIIHM, KypeHUe,
ynoTpeOIeHue ajJKoToJIst, HAPKOMAHHUS).

2.4.5. XuMus B NOBCEIHEBHO KM3HHU

Kocmernueckue u mapgromepHsle cpeactBa. beitoBas xumus. IloHsATHE O MOBEPXHOCTHO-
aKTHBHBIX BemiecTBax. Motromue u uuctsmme cpeactsa. OrbenuBaromue cpenctsa. [IpaBuia
0e30macHOi padOTHI C €IKUMH, TOPIOYUMHU U TOKCHYHBIMH BEIIECTBAMH, CPEJICTBAMHU OBITOBOU
XUMUH.

2.4.6. XuMusi B CTPOUTEIbCTBE



['unic. M3Bectsb. Llement, 6eron. Knen. [TonGop onTUManbHBIX CTPOMTENBHBIX MaTEpPHUAIOB B
MPAKTUYECKON JESITeTbHOCTH YETIOBEKa.

2.4.7. XuMus B ceJIbCKOM X03sIiCTBE

Munepanbaple U opranuuyeckue ynooOpenus. CpencrtBa 3ammrthl pacteHuil. [lectunuabi:
WHCEKTUIUIBI, TepOUIIUIB M GYHTUIUABL. PeremieHTsl.

2.4.8. Heopranuveckue MmaTepuaJibl

Crexsio, ero Buabl. CWIHMKAaTHas NPOMBILUIEHHOCTb. TpPaJUIMOHHBIE U COBPEMEHHbIE
Kepamuueckue Matepuainsl. CBepxmnpoBoasias kepamuka. [loHsTHE 0 KepMeTax, MaTepuanax ¢
BBICOKOW TBEPAOCTHIO.

2.4.9. XuMus B COBpeMEeHHOH HayKe

OcobenHoctu coBpeMeHHOH HaykH. [Ipodeccus xumuka. MeToa0a0Tusl HAYyYHOT'O HCCIIET0BAHUS.
Metoapl HayyHOro mo3HaHUS B XUMHUH. CyObeKT U O0BEKT HaydyHOro mno3HaHus. [locranHoBka
npoOsiembl. COop mHbOpMANMU W HakoIUleHHe (GakToB. [umore3a M ee IKCIEepUMEHTAIbHAS
npoBepka. TeopeTnyeckoe 0ObSICHEHNE ONYYEHHBIX Pe3ylbTaToB. MHAYKINA U AeTyKIHS.
OKCHepUMEHTaJIbHAass ~ IPOBEPKAa  IOJYyYEHHBIX  TEOPETUYECKUX  BBIBOJOB C  LIEJBIO
pacmpocTpaHeHUs WX Ha Oojee MIMPOKUN Kpyr OOBEKTOB. XUMHUYECKHHM aHallU3, CHHTE3,
MOJIEJIMPOBAaHUE XHMHUYECKUX TIPOLIECCOB M SBICHUM Kak MeEToJla HAy4yHOro I103HaHUS.
Hanoctpykrypsl. BBenenue B mpoekTHyo aeareabHocThb. [IpoekTt. Tumibl 1 BUABI IPOEKTOB, STAIbI
peanuzanuu mpoekTa. OcoOeHHOCTH pa3pabOTKH MPOEKTOB (MTOCTAaHOBKA 1IeJIeH, MTOA00P METOAUK,
paboTa ¢ ruTepaTypHbIMU UCTOYHUKAMU, O(DOPMIICHUE U 3aIlIUTa MPOEKTA).

Hcrounnku xumuyeckor wuHpopmanmu. I[lomck xumuuecko wHGOpMAIMKM IO Ha3BaHUSM,
uaeHTudukaTopam, CTpykTypHbIM popmynam. Pabora c 6a3amu nanubix. CoBpeMeHHbIe (PU3HKO-
XUMHUYECKHE METO/Ibl YCTAaHOBJIEHUS! COCTAaBa U CTPYKTYpPhI BELIECTB.

HMemouncrpanuu. 1. [Tumessie kpacutenu. 2. Kpamenue Tkaneit. 3. OtOenrBaHue TKaHEH.

4. Konnexuus cpeAcTs 3aliuThl pacteHuid. 5. Kepamuueckue marepuansl. 6. L{BeTHbIe cTeka.

7. IIpumepsl pabOTHI C XUMHYECKUMHU 0a3aMU JaHHBIX.

JladopaTopubie onbIThL. 1. 3HAaKOMCTBO ¢ Moromumu cpencrBamu. 2. Knen. 3. 3HakoMCTBO ¢
MUHEPATBHBIMU YIOOPEHUSMHU U U3y4EHUE X CBOMCTB.

2.5. Tunsl pacyeTHBIX 32124

1. HaxoxneHnue MoekyssipHOil (GopMyJibl yriIeBOJOpO/ia MO €ro IJIOTHOCTH M MaccoBOM Jl0Jie
AJIEMEHTOB, BXOJSIIMX B €0 COCTAB UJIH 110 NIPOAYKTaM CTOPAHHUS.

2. Pacyetsl MmaccoBoi 1011 (Macchl) XUMHUYECKOTO COEIMHEHUS B CMECH.

3. Pacuetsl Macchl (00beMa, KOJIMYECTBA BEILIECTBA) IPOAYKTOB PEAKIMH, €CIIU OJJHO U3 BEIIECTB
JIaHO B U30BITKE (MMEET IPUMECH ).

4. PacueTbl MaccoBOM WM OOBEMHOW JIOJM BBIXOJA MPOAYKTAa PEAKIMH OT TEOPETUYECKH
BO3MO>KHOTO.

5. Pacuets! TemnoBoro ¢ ¢pexra peakium.

6. PacueTbl 00beMHBIX OTHOILIEHHUH ra30B NP XUMHYECKUX PEAKIIMSIX.

7. PacueTrsl Macchl (00beMa, KOJIMYECTBA BEUIECTBA) MPOAYKTA PEAKIMH, €CIIU OHO U3 BEIECTB
JIAHO B BUJIE PACTBOpA C ONPEEICHHON MacCOBOU JI0JIEW PaCTBOPEHHOTO BEIIECTBA.

8. PacueT KOHCTaHTBI PaBHOBECHS IO PABHOBECHBIM KOHIIEHTPAIUSM BEIIECTB.

9. Pacyer paBHOBECHBIX KOHIICHTpAIIMI BEIIECTB, €CIIM M3BECTHBI MCXOHBIE KOHIICHTPAIUU
BELIECTB U KOHCTaHTA PaBHOBECHSI.

10. Pacuer pH pacTtBopa CHJIBHOH KHCIIOTHI M CHJIBHOTO OCHOBAHHS, €CIIM HW3BECTHA WX
KOHIIEHTpaLUs.

2.6. Tembl npakTHYECKUX padoT

1. CkOpoCTh XMMHUYECKHUX peakInii. XMMHYECKOE PAaBHOBECHE.

2. DKCIIEpUMEHTAJIBHOE PELICHNE 3a]1a4 110 TeMe «I ajoreHs».

3. DKCIEpUMEHTAILHOE PEIICHUE 3a/1a4 110 TEME «XaJIbKOTEHBI».
4. IlonyyeHre aMMuaKa U U3y4€HUE €r0 CBOWCTB.



5. DKcriepuMEHTAJIBHOE PELICHUE 331a4 110 TeME «DJIEMEHTHI MOATPYIIIIBI a30Tay.
6. DKcriepuMEHTAIIbHOE pEelIeHHE 331 110 TeMe «MeTasulbl II1aBHbIX HOATPYIII.
7. [lonyyenue MeaHOTO Kymnopoca.

8. DKcrepuMeHTalbHOE pellieHne 3aa4 o TeMe «MeTaibl MOOOYHBIX MOATPYIII.
9. Ilonmyuenue conu Mopa.

10. M3rotoBieHue Mojieaei MOJIEKYJ OpraHM4YeCKUX BEIIECTB.

11. Ilony4yeHue 3TUIEHA U U3YUEHUE ETO CBOWCTB.

12. TTomyuenue 6pomdTaHa.

13. Ilony4yeHnue aneroHa.

14. [TonydyeHue yKCyCHOM KHUCIOTHI.

15. Cunres sTunaierara.

16. I'maponu3 kpaxmaa.

17. Unentudukanus OpraHNIeCKUX BEIIECTB.

18. Pacno3naBaHue miacTtMacc.

19. Pacrio3zHaBaHue BOJIOKOH.

20. Kparienue TKkaHe.

KpnTeme OICHKHU NMPEAMETHBIX, METANIPEAMETHLIX U JIMYHOCTHBIX PE3yJdbTaTOB

JlocTrxkeHre TUYHOCTHBIX PE3YJbTaTOB OLEHUBACTCS Ha KaueCTBEHHOM YpOBHE (0€3 OTMETKH).
ChopMupoBaHHOCTh METANpPEAMETHBIX W TPEAMETHBIX YMEHHH OLEHHBaeTcss B Oamiax IO
pe3ynbTaTam:

* CTapTOBOM JAMArHOCTUKM TOTOBHOCTH K HM3YyYEHHUIO IpeaMera «XHUMHsS» (IHarHOCTHYECKas
paboTta B Hayasie y4eOHOTO T0/1a, B X0 KOTOPOU MPOBEPSIOTCS MPEIMETHBIE U METalpeIMETHbIC
pe3ysbTaThl NPEeAbIAYIIETo roAa). Pe3ynbraTel cTapTOBOM AMATHOCTUKU SIBIISIFOTCS OCHOBAaHUEM
JUTSL KOPPEKTHUPOBKU YU4EOHBIX MPOrpaMM M MHIWBUIYyaIU3aluu y4eOHOH AesTenbHOCTH (B TOM
YHCclie B paMKax BbIOOpa YpPOBHSA M3y4Y€HHUS MPEIMETOB) C YUYETOM BBIJCIIEHHBIX aKTyaJIbHbIX
mpo0IieM, XapaKTEePHBIX Ui KJlacca B IIEJIOM, U BBISIBJICHHBIX TPYIII PUCKA;

* TEKYIIEro KOHTPOJIs (YCTHBIE U MMCbMEHHBIE ONPOCHI, JIA0OPATOPHBIE U MPAKTHUECKHUE PaOOTHI,
TBOpYECKHE PabOThl, HamucaHue pedeparoB, yueOHbIE HCCIEIOBaHHMS M Y4eOHbIE MPOEKTHI,
3a/laHusl C 3aKpbITBIM OTBETOM U CO CBOOOJHO KOHCTPYUPYEMBIM OTBETOM — IIOJIHBIM H
YaCTUYHBIM, MHIUBUyaJbHbIC U TPYMIIOBBIE (DOPMBI OIIEHKH, CAMO- U B3aUMOOILIEHKA, pedaeKcus
u ap.). Texyias orieHKa MOXeT ObITh (GOPMUPYIOIIEH, T. €. TTOAACPKUBAIOIICH U HAIIPABIISAIOMICH
YCUJIMSI Y4YaIllerocs, U AMarHOCTUYECKON, CIIOCOOCTBYIOIIEH BBISBICHUIO U OCO3HAHUIO YUUTEIEM
U y4allluMCs CYIIECTBYIOIIMX IPo06sieM B 00yUeHUU.

Pe3ynbrarthl Tekyimield OIICHKM SBISIOTCSA OCHOBOW JUIS WMHIWBUIYyATH3allUU yueOHOU
JESTEIIbHOCTH U KOPPEKTUPOBKH HMHAMBUAYAIBHOIO y4eOHOrO IUIaHA, B TOM YHUCJIE U CPOKOB
U3y4eHHsI TeMbl/pa3ziena/IpeIMEeTHOTO Kypca;

* TEMaTHYECKON OLIEHKH (BBIMOJIHEHHE KOHTPOJIbHBIX padOT MO OTAENbHBIM TeMaM WU OJoKam
TeM, 4 paboTHI B rof).

Pe3ynbrarhl TEeMaTHUECKOM OLIEHKU SBJISIIOTCS OCHOBAaHHUEM JJIs TEKYIIeH KOppeKInn yueOHOM
JIeATETbHOCTH U €€ MHAUBUAYaTU3alNH;

* IPOMEXKYTOUYHOTO KOHTPOJIS,, KOTOPBIA MPOBOJUTCS B KOHIE KaXKIOTO MOJIYroJusi U B KOHILIE
y4eOHOro rojila Ha OCHOBE PE3YJbTAaTOB HAKOIJICHHON OLEHKH M Pe3yJbTaTOB BBITOJHEHUS
TEMaTHYECKUX TPOBEPOYHBIX padoT;

* UTOrOBOTO KOHTPOJIS, KOTOPBII OCYIIECTBIISIETCSI HA OCHOBAaHMM PE3YJIbTATOB BHYTPEHHEHN
(BBITIOJTHEHNWE WTOTOBOW pabOTHI) W/WIW BHEIIHEW OLEHKH (MIPOXOXKICHHWE TOCYyIapCTBEHHON
utoroBoii arrecranuu (I'MA)). Toroseie paboThl MPOBOAATCA 11O TEM MpPeAMETaM, KOTOpBIE IS
JAaHHOTO 00ydYarollerocss He BBIHECEHBI Ha IOCYAApCTBEHHYIO MTOroByIO arrectanuio. dopma
UTOTOBOM pPabOThl MO NpEAMETY YCTAHABJIMBACTCS PELICHHEM IeJarornyeckoro coBeTa IO
MIPEACTABICHUIO METOIMYECKOTO OOBeIWHEHHS yuuTene. MToroBoit paboroit mo yueOHOMY
npeaMeTy «XuMHUs» IS BBITYCKHUKOB CpEIHEW IIKOJIbl MOXET CIYXUTh NHChbMEHHas



npoBepouHas paboTa WIM TNHUCBMEHHas TMPOBEpPOYHas paboTa ¢ YCTHOM YacThIO MM C
MPaKTUYECKOU paboTON (IKCIIEPUMEHT, UCCIEIOBAaHUE, OMBIT U T. II.), @ TAKXKE YCTHBIC (OPMBI
(uTOTOBBIN 3aueT To OwieTam), 4acTh moprdonmo (moadopka padoT, CBHIETEIBCTBYIOMIAS O

JOCTHKEHUH BCeX TPeOOBaHMI K MPEAMETHBIM pe3ylibTataM oOyueHus) U T. 1.

TeMaTHuyeckoe MIIAHNPOBAHUE

10 xiacc, 102 yaca, 3 yaca B HeJIeJII0

Ne Tema K-Bo yacos KonTtpoJbHbie
pasaena "
NpaKkTHYeCKUe
padoThI
1 [ToBTOpenue u yriuyonenue 3HaHUN 18 Kontponbnas
pabora Nel
2 OCHOBHBIE IOHATHUSL OPTaHUYECKON XUMUH 13
3 YTIeBo0pOoabI 25 [IpakTnueckue
paboter Nel-2
KonTponbhas
pabora 2
4 Kucnopoacoaepsxaiiue opranndeckue 18 [IpakTuueckue
COEIMHEHUS pabotbl Ne5-6
KoHntponbHas
pabota Ne3
5 A30T- 1 cepocoiepKalue OpraHuYeCKHe 5
COCTMHEHUS
6 buosiornyecku akTHBHBIE BEIIECTBA 16 [IpakTnueckue
paboTer Ne7 - 8
KoHntponbHas
pabota Ne4
7 CUHTETHYECKHE BEICOKOMOJIEKYIISIPHBIC 5
COCTMHECHUS
8 O6o6maromee nopropenne «Oprannyeckue 2 [TpakTHdeckue
BEIECTBA) paboter Ne9-
NelO
Hroro: 102 vaca




TemaTnuyeckoe MIIAHNPOBaAHUE

11 kaace, 99 yaca, 3 yaca B HeJ1eJI10

Ne Tema K-Bo yacos KoHnTpoJbHbie
pasiena NpaKTHYeCKue
padoThI
1 Hewmerainmnsl 31 [IpakTueckue
paboTer Nel-Ned
KonTtponbHas
pabota Nel
2 OO61ue cBoiicTBa METANIOB 2
3 MerTauibl TJIaBHBIX HOATPYIII 11 [IpakTuueckas
paboThl Ne5
4 MeTtauiel TOOOYHBIX MTOATPYIIT 17 [IpakTuueckue
paboThl Ne6 - No§
Kontponbnas
pabota Ne2
5 Crpoenue BemecTna 7
6 TeopeTnueckoe ONMcaHue XUMUYECKUX 16 [IpakTnueckas
peakuuit pabota N9
KoHnTponbsHas
pabota Ne3
7 XuMHYecKasi TEXHOJIOTHS 6
8 XuMUs B TIOBCETHEBHOH JKU3HH 3
9 Xumus Ha ciry0e olriecTBa 2
10 XuUMHA B COBPEMEHHOU HAayKe 4 Kontponbnas
pabota Ned
Hroro: 99
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