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PABOYAS ITIPOT'PAMMA
(ID 9358206)

y4eOHOoro npeaMera « XuMHS»
cpeaHee o0mee odOpasoBanue
CPOK peaiM3allii IIporpamMMel 2 roaa
yri1yOJICHHBIH YPOBEHb.

CocTaBiieHa Ha OCHOBE:

— Ilpukaza MunucrepcTsa npocseuieHus Poceuiickoit Penepauuu ot 31.05.2021 No287 «OG6
YTBEPKACHUH
(hesepanbHOrO rocy/1IapCTBEHHOr0 00Pa30BaTEILHOIO CTaHAAPTa CPEAHEro 061ero 00pazoBaHiis» : |
— Ilpukaza MunucrepcTea npocsetieHust Poccuiickon @enepaunu Ne 568 ot 18.07.2022 asrvera
2022 rosa Ne 732 «O BHECEHUM U3MEHEHHUIA B ' |
henepasibHbIN rocy1apCTBEHHbIH 00pa3oBaTe/IbHbIN CTAHAAPT CpeaAHEero 00iiero oopasosanus (&
pejaakimu npukazoB Munnpocseuienns Poceun ot 24.09.2020 Ne519,01 12.08.2022 No 732, o1 |
27.12.2023 Ne 1028, ot 12.02.2025 Ne 93) |

— I'lpukasza MunucrepcTsa npocseuieHus Poceuiickoit @epepauun ot 18.05.2023 No 370 «O6 ‘;

yTBEpACACHMH (ejiepalibHOM

0OpazoBaTe/IbHOM NMPOrpamMMbl cpejiHero oduiero 00pasoBanus» (B peAaKLUMH IPHKA30B :

Munnpoceeutenns Poceun ot 01.02.2024 Ne 62, or 19.03.2024 Ne 171, 09,10.2024 No 704)

— @ejiepanbHO paboueii nporpamMmel yuedHoro npeamera «Xumus» (yrayoseHHslii yposens)
Paspaborunkn/cocrapuresm nporpammbl: bananosa V. H.




IHOACHUTEJBHASA 3AIINCKA

Pabouas nporpamma no xumun 10 -11 xmaccel yriyOneHHBIH ypoBeHb pazpaboTaHa B cOOTBeTCTBUH ¢ DeepaibHbIM TOCYA1apCTBEHHBIM
CTaHJAPTOM OCHOBHOTO OOIEro oOpa30oBaHMs, C YYE€TOM NPUMEPHOM OCHOBHOM 0O0pa30oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIETO
00pa3oBaHus, IPOrPaMMbl OCHOBHOTO 00111ero o0pa3oBanus no xumun aBropos Epemmuna B. B., Ky3smenko H. E., Tepenuna B. U., [Ipo3nosa
A. A., Jlyauna B. B.. Y4eOHUMKM NaHHOW JIMHWM MPOILIM SKCIEPTH3Y, BKIOUYEHBI B DenepanbHbI MEepeyeHh U 00eCIeUnBalOT OCBOCHHUE
00pa3oBaTeNbHON MPOrpaMMBbl CpeiHEro odmiero oOpa3oBaHus Ha yriyojaeHHOM ypoBHe. CoziepikaHue oOydeHHs pealn30BaHO B y4eOHHKax
XHUMUH, BBIMYIICHHBIX n3narenbcTBoM «Jlpoda»: Epemun B. B., Ky3ssmenko H. E., JIpoznoB A. A., Jlynun B. B. Xumus. YrmyOneHHbIH
ypoBeHb. 10-11 kiace.

OBIIAS XAPAKTEPUCTUKA YYEBHOI'O ITPEAMETA «XUMU»

1. Bknag yueObHOTro npeamera «XuMUs» B JOCTIKECHUE LIeTIeH CPeTHETo 00Iero o0pa3oBaHms

Cpennee oOmiee oOpa3oBaHHWE — TPEThs, 3aKIIOUYUTENbHAS CTYNEeHb o0mero obpa3zoBanus. OMHON M3 BaXKHEHIIHMX 3a7ad 3TOTO JTara
SIBIISICTCS TTOATOTOBKA YYAIIUXCSl K OCO3HAHHOMY M OTBETCTBEHHOMY BBIOOPY JKM3HEHHOTO M MPO(ECCHOHATBHOTO MYyTH. YUalluecs AOJDKHBI
HAaYYUTBHCA CaMOCTOATCIIbHO CTAaBUTh LCIIU U ONPCACIATh IMYTU UX JOCTUKCHHA, UCIIOJIb30BATh HpHO6peTCHHBII>'I B IIIKOJIE€ OIBIT ACATCIBbHOCTU B
peabHOM )KHU3HH, 32 paMKaMH y4eOHOTO IpoIiecca.

['maBHBIE e cpeHero 001ero oopasoBaHus

1. cDOpMI/IpOBaHI/IC IICJIOCTHOT' O HpeI[CTaBJIeHI/ISI (0] MI/Ipe, OCHOBAHHOTI'O Ha HpI/IO6peTeHHBIX 3HAaHUAX, YMCHI/IHX nu
crnoco0ax IeaTeIbHOCTH.

2.  IlpuoGpereHue OmbITa pa3HOOOPA3HOMN AEATENLHOCTH, OIBITA MTO3HAHMS HCAMOIIO3HAHMS.

3. TloaroroBka K OCYIIECTBIEHHIO OCO3HAHHOTO BBIOOpA WHIMBHIYAILHOMOOPA30BATENBHOM MM TPOPECCHOHANLHON TPAEKTOPHUH.
Bosnpiioit Bkiax B JOCTHM)KEHUE TJIABHBIX LieJel CpeHero oouero o0pa3oBaHUSBHOCUT N3Y4YE€HHE XMMHUHU, KOTOPOE MPU3BAHO 00ECIIEUNTh:

’(bOpMPIpOBaHI/IC CUCTEMBI XMMHUUYECKHMX 3HAHUM KaK KOMIIOHEHTA eCTeCTBeHHOHay‘-IHOﬁ KapTUHBI MHPA,

*pa3BUTHE JUYHOCTH OOYYaIOIIMXCS, HUX HWHTEIJICKTyaJlbHOE U HPABCTBEHHOE COBEpPUICHCTBOBAHHE, (OPMUPOBAHUE Y HHUX
TYMaHHUCTUYECKUX OTHOIICHUN U HKOJIOTMYECKH 1[eJIeCO00Pa3HOro MOBEACHUS B OBITY U TPYIOBOM JIE€ATEIBHOCTH;

* BBIpa0OTKY y 00y4aromuxcsi TOHUMaHUs OOIECTBEHHON MOTPEOHOCTH B Pa3BUTUH XUMUH, a TakKe (POPMUPOBAHKE Y HUX OTHOIICHUS K
XUMHUH KakK BO3MOXKHOW 00JacT Oyayiei mpakTHIecKon IesATeIbHOCTH,

* hopMUpOBaHKE YMEHHI 0€30MacHOr0 0OpaIIeHUs ¢ BEIIECTBAMHE, UCIIOIB3YEMBIMH B MIOBCEAHEBHON KU3HU.



Ilenn n3y4eHuss XMMHUU B CPEHEN LIKOJIE

1. cDOpMI/IpOBaHI/Ie YMCHHUA BUACTH U IMMOHUMATh ICHHOCTH 06pa3013aH1/1;1, 3HAYUMOCTh XUMHUUYCCKOI'O 3HAHMUA AJIA KaXJO0ro 4€IO0OBCKaA,
HE3aBHCHUMO OT €ro Npo¢eCcCUOHaIbLHON AeSITENbHOCTH.

2.  ®opMHMpOBaHHE YMEHHs pa3Iuyarh (aKThl M OLIEHKH, CPABHUBATH OLEHOYHBIE BBIBOBI, BUIETh UX CBS3b C KPUTEPHAMHU OLEHOK U
CBSI3b KPUTEPHEB C OMPEJICTICHHON CUCTEMOM LIECHHOCTEH, (hopMynupoBaTh U 00OCHOBBIBATH COOCTBEHHYIOTIO3HIIHIO.

3.  ®opMmupOBaHHE LENOCTHOIO MPEACTABIEHHUS O MUPE U POJIM XMMHH BCO3JaHUM COBPEMEHHOM €CTECTBEHHOHAYYHOM KapTHHBI MUPA;
YMEHUSI OOBSCHATh OOBEKTHI M IPOIIECCH OKPY)KAIOIIEH MEeHCTBUTEILHOCTH (IIPUPOIHOM, COIHAIBHOMU, KYJbTYPHOM, TEXHUYECKOU CPEIbI),
HCIIOJIB3YA AJId 3TOTr0 XUMHUYCCKUC 3HAHUS.

4. TlpuoOpeTeHne OmbITa Pa3HOOOPA3HOM JEATENLHOCTH, ONbITA IO3HAHWSA M CAaMOIMO3HAHHMS, KIIOYEBLIX HABBIKOB, HMEIOIINX
YHUBEpCAJIbHOE 3HAYCHUE Ui PA3NUYHBIX BHJOB JIEATEILHOCTH (HABBIKOB pEIICHUS MpoOieM, MPHUHATUS pPELICHWH, NMOWCKa, aHajuu3a M
00paboTKu UHPOpMAIK, KOMMYHUKATUBHBIX HAaBBIKOB, HABHIKOB U3MEPEHUI, HABBIKOB COTPYIHUYECTBA, HABBIKOB O€30MIACHOIO OOpaIeHHS C
BEILECTBAMHU B MIOBCETHEBHOM JKU3HU).

2. OcobeHHOCTH cofiepKaHUs 00YUEHUSI XUMUHU B CPEIHEH IIKOJIE

B cucreme cpennero obuiero o6pa3oBaHus XUMUIO OTHOCST K mpenMeTHoi o0nactu «EctecTBeHHble HayKn». OCOOEHHOCTU COAEpKAaHUS
00y4YeHHs XMMUHU B CpEHEN IIKOJIe 00YCIOBIICHBI CIICIIM(UKON XUMUHN KaK HAYKU U MOCTaBJICHHBIMHU3a/la4aMHu.

OcCHOBHBIMU MPOOJIEMaMU XUMUU SIBIISIFOTCS:

— H3Yy4YEHHUE COCTaBa U CTPOCHHUSI BEIIECTB, 3aBUCUMOCTH X CBOMCTB OTCTPOCHHS;

—  TIOJy4Y€HHE BEIECTB C 3a/laHHBIMH CBONCTBaMU;

—  HCCIIeZIOBAHHE 3aKOHOMEPHOCTEH XMMUYECKHX peakluil M MyTell yrpaBieHHs UMHU B LEJSAX MOJy4eHUS HEOOXOIUMBIX YEJIOBEKY
BELIECTB, MaTEPHUAJIOB, SHEPTUU.

HOE)TOMy B IporpaMMe 1m0 XUMHHU HAIUIA OTPAKCHHUC OCHOBHBLICCOACPIKATCIIbHBIC IMHUU:

—  «BEIIECTBO» — 3HAHMS O COCTaBE U CTPOCHUHU BEIIECTB, UX BAXKHEHIIUX (U3MUECKUX U XUMUYECKUX CBOWCTBAX, OMOJIOTHUYECKOM
JIeiCcTBHY,

—  «XMUMHYECKasl peaklus» — 3HaHUS 00 yCIOBUSIX, B KOTOPBIX MPOSBIIAIOTCS XUMUYECKUE CBOICTBA BEIIECTB, CIIOCO0AX yIpaBICHUS
XUMHUYCCKUMU IpOoICCCaMu;

I «IPUMCHCHHUEC BCUICCTB» — 3HAHUS U OIIBIT Hp&KTH‘I@CKOﬁ ACATCIIbBHOCTHU C BCIICCTBAMU, KOTOPLIC HaI/IGOJIee qacTo yHOTp€6J'DHOTC$I
B [TOBCE/IHEBHOM JKU3HU, ITUPOKO UCIIONB3YIOTCSA B IPOMBIIIIEHHOCTH, CEILCKOM XO035HCTBE, Ha TPAHCIIOPTE;

I «I3BIK XHMHH)» — CHCTEMA BaXXHCUIINX IOHSITUH XUMHUH H TCPMHUHOB, B KOTOPBIX OHHU OIIMCBIBAOTCA, HOMCHKJIIATYpa
HEOPraHMYECKUX U OPTaHMYECKUX BEIECTB, T. €. UX Ha3BaHUA (B TOM 4YHCIE U TPUBHAIbHBIC), XUMUYECKUE (DOPMYIBI U YpaBHEHHUS, a TAKKe
npaBuiIa NepeBoia HHPOPMALMHU C POAHOTO MM PYCCKOTO SI3bIKA Ha S3BbIK XUMUHU U O0OPATHO.



B pesynpraTe wu3ydeHuss yueOHOro mnpeamera «XHUMHs» BBITYCKHHK CpelHEH IIKOJIbl OCBOMUT COJEp)KaHue, CIIOCOOCTBYIOIEE
(GOpMUPOBAHUIO TIO3HABATENHHOMW, HPABCTBEHHOW M ACTETUYECKOW KyJIbTYphl. YUaIIHWiiCs OBIAJCET CHCTEMOW XHMHYECKUX 3HAHUA —
MOHATUSMH, 3aKOHAMH, TEOPUSIMU M SI3bIKOM HAayKM KaK KOMIIOHEHTAMHM €CTECTBEHHOHAYYHOM KapTHHbBI Mupa. Bce 3T0 mo3Boiur emy
chopMHpOBaTh Ha OCHOBE CHUCTEMBI TOJYYECHHBIX 3HAaHMH HaydHOE MHPOBO33pEHHME KaK (YHJAMEHT LEHHOCTHOTO, HPABCTBEHHOTO
OTHONICHUS K MPUPOJIE, OKPYKAIOIIEMY MUDPY, CBOCH JKU3HU U 3I0POBbIO, OCO3HATH POJIb XMMHYECKON HAayKH B MO3HAHUM U MpeoOpa3zoBaHUU
OKPY’KaIOIIEero MUpa, BHIpab0TaTh OTHOLICHHWE K XUMUHU KaK BO3MOXKHOM 001acTu Oyyiiei coOCTBEHHON MPaKTHUECKON AEATEIbHOCTH.

VYcBoeHue copep)kaHusi ydyeOHOro mpeaMera «XUMHs» O00ECHeYUT BBITYCKHUKY BO3MOXKHOCTh COBEPIIEHCTBOBAaTh M pPa3BHBATh
MO3HABATE/IbHbIE BO3MOXKHOCTH, YMEHHME YIPABIATH COOCTBEHHOH IO3HABATEIbHOM NEATENbHOCTHIO; MHTEIUIEKTyallbHble U pe(IeKCUBHBIC
CHOCOOHOCTH; MPUMEHSATh OCHOBHBIC MHTEJUIEKTyaJbHBIE ONEpalMy, Takue Kak (OpMYJIHpPOBAHWE THUIOTE3, aHATU3 M CHHTE3, CPaBHEHUE,
o0o01IeHne, cucTeMaTH3alys, BBIABICHHE NPUYUHHO- CICACTBEHHBIX CBS3€H JUIS W3YyUEHHs] CBOMCTB BEIECTB W XUMHUYECKUX PEaKLUH;
HCIIOJIb30BaTh pa3-JIMYHbIE UCTOYHUKHU JUIS MOJYYeHUS XUMUYECKONW MH(GOpPMalMU; CaMOCTOSATENbHO IIAHUPOBATh U OPraHU30BbIBaTh y4eOHO-
MIO3HABATENBbHYIO IEATEIFHOCTh; Pa3BUBATh UCCIIEIOBATEIbCKIE, KOMMYHHKATHBHBIC HHH(POPMAIIMOHHBIC YMEHUSI.

OCOOCHHOCTH CTPYKTYPHI U JIOTHKH MOCTPOCHHS Kypca XMMHH HAIUIM CBOE OTPaXCHHE B YUEOHMKAX JTUHHH, KOTOPBIE OTIMYAIOTCS OT
AQHAJOTUYHBIX COYETAHUEM HAYYHOM CTPOrOCTH M3J0KEHHMS W IIMPOKOM HAIPaBICHHOCTbIO HAa NPUMEHEHUE XUMUYECKHX 3HAHUU B
MIOBCEHEBHOM )KM3HU M B KHM3HH 00IIecTBa. B yueOHMKax peanu3yeTcst CHCTEMHO-AEATEIbHOCTHBIN MOAX0/, jexamuil B ocHoBe ®I'OC. Drot
MOJIX0J] OPUEHTUPOBAH HAa KOHKPETHBIE Pe3yJbTaThl 00pa30BaHuUsl, KaK CUCTEMOOOpa3ymoIIuii KOMIIOHEHT CTaHJapTa, I/ie pa3BUTHE JTUYHOCTH
y4allerocsi Ha OCHOBE YCBOCHHSI YHHUBEPCAJIbHBIX YUEOHBIX JCUCTBUM, MO3HAHHUS M OCBOCHHMS MHpa COCTAaBIISET LEIb M OCHOBHOM pe3yibTaT
oOpa3zoBaHwus.

N3yuyenne xumun B 10 u 11 kiaccax nmoctpoeHo no auHeWHo# cxeme. B 10 kiacce usnaraercd MaTepuan OpraHu4eckol XumuH, a B 11
KJIacce — HEeOopraHuyecKas XuMus, o0Ias XuMusi, Xumuueckas texaonorus. [locnennue rinassl yueOHuka 11 kimacca 3HaKOMST IIKOJIBHUKOB C
NPUMEHEHHEM XUMHUH B OKPY’KAIOIIeH KU3HH U Ha CIIy)X0e 00IIEeCTBY.

CuctemMaTH4ecKuid Kypc opraHudeckoil xumuu B 10 Kjacce mpeaBapsieT paszesl, HalpaBlIeHHBI Ha 0000IIEeHHe W TOBTOPCHHE
MOJTyYEHHBIX B OCHOBHOH IIIKOJIE 3HaHWU. B HEM Takke JaroTcs Te CBEJEHUS M3 O0IIeH U HEOPTaHWYECKOW XUMHH, KOTOPbIE HEOOXOMUMBI IS
M3yYEHHUSI OPraHUYECKOM XMMHH, HO HE BOILLIM B MPOrpaMMy OCHOBHOW HIKOJbI. Kypc opraHm4eckoill XMMUW MOCTPOEH TPaaulMOHHO. OH
HA4YMHAETCS C OCHOBHBIX IOHATHI OPraHUYECKON XMMHUH, 3aTE€M U3JIaraeTcsi CTPYKTypHas TEOpUs OPraHUYECKUX COEIMHEHUH, pacCMaTpUBAETCA
UX DJIEKTpOHHOE cTpoeHue. [loToM u3ydaroTcs BaXKHEHIIME KJIACChl OPraHMYECKUX COEIMHEHMI: YIIeBOAOPOIBI, KHUCIOPOACOAEpKAllHe
COEIMHEHMS, a30T- M cepocojeprkamme coeAuHeHus. CHCTeMaTH4ecKoe H3JI0KEHUE CTPOECHUS U CBOWCTB OPraHUYECKUX COEIUHEHWU
MO3BOJIAET MEPEUTH K OMOIOTMYECKH aKTUBHBIM BEIECTBaM — YTJIEBOJAM, XKHpaM, OelKkaM U HYyKJIEHMHOBBIM KHCJIOTaM. 3aKaHYUBAETCs Kypc
OpPTraHUYECKO XUMHH PACCKA30M O IMOJIUMEPAX U UX UCIIOJIH30BAHUU B OBITY U B TEXHHKE.

Marepuan no HeopraHudeckod xumuu B 11 kiacce usydyaercss B ciaeayrolled mocienoBareabHocTu. CHavana pacCMOTPEHBI 3JIEMEHTHI-
HEMETAJLJIbI, 3aT€M JIEMEHTBI-METaIUIbl. 3ydeHne 31eMeHTOB-METaIOB MpeaBapseT pasiei, CACTEMaTH3UPYIOIUi 001I1e CBOHCTBA METAJIOB
— DIIEMEHTOB U TMPOCTHIX BEIIECTB, a TAK)KE PacCKa3bIBAIOIIMN O cIjiaBax. PaccMoTpeHue o0Iiel XMMUU HauyMHAeTCs CO CTPOCHHUS aToMa U
XUMHUYECKOH cBsA3M. Ha OCHOBE IOJIy4E€HHBIX 3HAHUN IIKOJIBHUKH 3HAKOMSTCSI CO CTPOEHHEM BEILECTBA, U3Y4alOT Pa3INYHbIE BUABI XMMHUECKON



CBSI3H, BKJIIOYAsi MEKMOJIEKYJISIPHBIC, 1 OCHOBHBIE THUIIBI KPUCTAUIMYECKUX PEIIETOK MPOCTHIX BEIIECTB M MOHHBIX COCTUHEHHUH. 3aTeM CleayeT
MaTepHajl, pPacCKa3blBAIOIIMK O 3aKOHOMEPHOCTSAX NPOTEKAHUS XHUMHUYECKMX peakmuid. 3/1eCh COYETAIOTCS CBEACHUS U3 XHMHYECKOM
TEPMOJMHAMHUKH ¥ XMMUYECKOW KMHETHKH, TO3BOJIAIOIINE MTOHATH, OYEMY M KaK MPOTEKAIOT XUMHUYeckue peakuuu. Cienyromas TeMa Kypca
WITIOCTPUPYET TPUMEHEHHE IOIYYEHHBIX 3HAHUH O 3aKOHOMEPHOCTSX MPOTEKaHWs XMMHUYECKHX peakiuil Ha mpakTuke. Peub wuuer o
Pa3NMYHBIX THIAX XUMHYECKHX MPOM3BOACTB. OOCyxnmas oOmMe NPUHIUIBI XMMHUYECKOH TEXHOJOTMHM M paccMaTpuBas KOHKPETHBIC
IPOM3BOJICTBA, aBTOPHI HE 3a0BIBAIOT M O MPOOIEMe OXpaHbl OKPYIKAIOIIEH Cpe/Ibl, 3HAKOMSIT IIKOJFHUKOB C HOBBIM IIOJIX0/I0M B IPAKTHYECKOM
NPUMEHEHUN XUMHYECKUX 3HAaHUH — «3€JeHO» XuMmmueil. V3ydeHme MIKOJIBHOTO Kypca XMMHUH 3aBEpIIAeTCsl paccka3oM O IMPHUMEHEHHH
XUMHAYECKHX 3HAaHUH B Pa3IMYHBIX 00JACTAX HAYKU M TEXHUKHU. ABTOPCKUI KOJUIEKTHUB ITOCTAPAJICS NTOKa3aTh BaKHOCTH MOJyYEHHBIX 3HAHUN U
B TTOBCEJHEBHOW JKN3HHU. ABTOPBI CTPEMSATCSI IPUBUTH yJalIUMCs OepeKHOE OTHOIICHHE K MPUPOJE U K OKPY)KaIOIIEeMy MHpPY, c(hOPMHUPOBAThH
XUMHAYECKHH B3IJIs1/1 HA BCE, YTO UX OKPYKAET, — OT MPOJTYKTOBIUTAHUS IO MATEPUAIIOB JIJIsl )KUBOIIUCH U CKYJIBITYPHI.

MeTtoauueckuil anmapar yueOHHKOB BKJIIOYAET MHCTPYMEHTAPHH, 00eCreunBalONINi HE TOJNBKO OBJIAJCHHUE MPEIMETHBIMH 3HAHUAMU U
YMEHUSIMH, HO ¥ JIMYHOCTHOE pa3BUTHE y4yamuxcs. OH moMoraer ¢opMHpPOBATh HHTEPEC K HAyKe, YYBCTBO FOPAOCTH 32 OTEUECTBECHHYIO HAYKY,
3HAKOMHUT C BKJIQJIOM POCCHICKHX YYEHBIX B pa3BUTHE XHMHH, CHOCOOCTBYET YCBOCHMIO HOBBIX 3HAHHMH, MOWCKY M TepepaboTKe HOBOU
UHpOpMaLIUH.

BaxHass poib OTBOOUTCS JEMOHCTPAIIMOHHBIM OIBITAM, JaOOpaTOPHBIM M MPAKTHUYECKUM paboTaM, KOTOpPbIE XapaKTepHU3YIOT
9KCTIEPUMEHTAIBHBIC aCTICKTHl XUMHHU M PA3BUBAIOT MTPAKTUYECKUE HABBIKM yJaInxcs. B KoHIe yd4eOHMKOBIPUBOJUTCS CIIPAaBOYHBIM MaTepHall.

Bomnpocsl, 3a1aun 1 3a1aHus, TpeIOKEHHbBIE IS 3aKperyieHUs 3HAaHUK B KOHIE Ka)Xoro maparpada, sBIsIOTCS pa3HOYPOBHEBBIMH, B
TOM YHCIIe MTPOOIEMHBIMH U METalpeIMETHBIMH, PACCUMTAHBI HA aKTUBHYIO POJIb YYaIllerocs, Ha pPEHICeHUENPOoOIeM B peallbHbIX JKU3HEHHBIX
curyanuax. Oco0oe BHHMMaHHUE YJENAETCS OpPraHM3alUU IMPOEKTHOW MEATETbHOCTH IIKOJHHUKOB M NPUOOPETEHHIO OIbITa y4yacTus B
JMCKYCCHSIX.

Mecto y4yeOHOro npeamera « XMMHD> B Y4eOHOM IIaHe

B yuebHOM miaHe cpeHei MKoJbl y4eOHBINH IpeaMeT «XUMUs» BKIIOYEeH Bpasaed «EcTeCTBeHHbIE HAYKM».

[Iporpamma y4ebHOTO TIpenMeTa «XUMHS» I CpeaHero obmero oopa3zoBanus Ha yrayosennoMm 102 4 (3 4 B Henemto, 204 41 3a 1Ba roga
oOydeHus).

4. TpeboBanus K pe3yabTaTaM OCBOCHHS 00yJaroIMMKCSI OCHOBHON 00Pa30BaTeIbHON MPOrPaMMBI

®denepallbHbIN TOCYIaPCTBEHHBIN 00pa30BaTENBHBIN CTAaHAAPT CPEIHETO 00IIEro 0Opa3oBaHusl YCTAaHABIUBACT CIEAYIONUE TPEOOBAHUS K
pe3ynbTaTtaM OCBOEHUSI 00yJaroIMMUCS OCHOBHOM 00pa30BaTEIbHOM MPOTrpaMMBbl:

* K JUYHOCTHBIM pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa30BaTENbHON MPOTPAMMEI:

1) BocmuTanme poCCHMICKON TpaXkAAaHCKOHW HMIEHTHYHOCTH, MAaTPUOTU3MA, YBAKEHHS K CBOEMY HApOIy, YyBCTBO OTBETCTBEHHOCTH
nepen PomuHON, ropocTM 3a CBOM Kpail, cBolo PoauwHy, mponuioe W HacTosiee MHOTOHAMOHAIBHOTO Hapoga Poccuu, yBakeHHE K
roCyJapCTBEHHBIM CUMBOJIaM (rep0, ¢uiar, THMH);



2)  (opMupoBaHHE TPaKTAHCKON ITO3MLMU KAK aKTMBHOTO M OTBETCTBEHHOTO WIEHA POCCHICKOTO OOIIECTBA, OCO3HAIOIIETO CBOM
KOHCTUTYIITMOHHBIE TIpaBa W OOS3aHHOCTH, YBAXKAIOIIETO 3aKOH W MPABOMOPSJIOK, 00JIaJaloNMero YyBCTBOM COOCTBEHHOTO JIOCTOMHCTRBA,
OCO3HAHHO MPUHUMAIOIIETO TPAAUIIMOHHBIC HAITMOHATBLHBIC U OOIICUEIOBEYECKUE TYMAaHUCTHUECKUE U IEMOKPATHUECKHEIICHHOCTH,

3) roTOBHOCTH K Ciy)eHnt0 OTEUECTBY, €T0 3alINUTE;

4)  chopMUPOBAHHOCTHL MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PasBUTHsS HAyKH M OOLIECTBEHHOW MPAKTUKH,
OCHOBAHHOTO Ha JIUAJIOre KYJIbTYp, a TAKKE PA3ITUYHBIX ()OPM OOILIIECTBEHHOI'O CO3HAHUS, OCO3HAHUE CBOETO MECTa B MOJUKYIBTYPHOM MHUPE;

5) c(hOpPMHUPOBAHHOCTh OCHOB CAaMOPA3BUTHSI M CAMOBOCIIMTAHHUS B COOTBETCTBHUHU C OOIIEYETIOBEUECKUMHU IIEHHOCTSIMU U HJeaTaMHu
IPaXKTAHCKOT000IIECTBA; TOTOBHOCTh U CIIOCOOHOCTH K CAMOCTOSITENTLHOM, TBOPYECKON U OTBETCTBEHHOM JIEATEIHHOCTH;

6) TONEpaHTHOE CO3HAHWE W TMOBEJIECHHE B TOJUKYJIBTYPHOM MHUPE, TOTOBHOCTH M CIIOCOOHOCTH BECTH JMAIOT C IPYTMMH JIHOIBMH,
JIOCTUTaTh B HEMB3aUMOIIOHUMAHUS, HAXOIUTh OOILKE IeJIM U COTPYAHUYATH JUISl UX JTOCTHKEHUS;

7)  HaBBIKM COTPYIHHYECTBA CO CBEPCTHHKAMH, JIETHMHU MJIALIETO BO3PACTA, B3POCIBIME B 00pa30BaTENbHOMN, OOIECTBEHHO TIONE3HOM,
y4eOHO- UCCIIEI0BATENBCKOM, IPOSKTHOM U IPYTUX BUIAX JACSATEIbHOCTH;

8)  HpaBCTBEHHOE CO3HAHWE U TOBEICHHUE HA OCHOBE YCBOCHUSOOIIEUETOBEIECKHMX IEHHOCTEN;

9) TOTOBHOCTH M CHMOCOOHOCTH K OOpa3oBaHHIO, B TOM 4YHCIIE CaMOOOPa30BAaHMIO, HA TNPOTSHKEHMH BCEH JKU3HM; CO3HATENBHOE
OTHOILICHHE K HENPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIIEUTHOM MpodeccHoHanbHOM U 00IIeCTBEHHOM NesTebHOCTH;

10) »screTmueckoe OTHOIIEHME K MHpY, BKIIOYAs 3CTETHKY OBITa, HAyYHOTO M TEXHHMYECKOTO TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX
OTHOIICHUH;

11) npunstme wu peanuszauus UEHHOCTEH 370pOBOrO M GE30MaCHOrO  00Opa3a JKHM3HHM, IIOTPEOHOCTH B (PM3MYECKOM
CaMOCOBEPILEHCTBOBAHUH, 3aHATHUAX CIIOPTUBHO- O3JOPOBUTEIHLHOM JESITENbHOCTHIO, HEMPUIATHE BPEIHBIX MPUBBIUYEK: KYpeHHUs], YIIOTPEOIeHUS
QJIKOT 0151, HAPKOTHKOB;

12) GepexHoe, OTBETCTBEHHOE W KOMIIETEHTHOE OTHOLIEHHWE K (DM3MYECKOMYH ICHXOJIOTMYECKOMY 30POBBIO, KaK COOCTBEHHOMY, TaK
U IpYTUX JIIOJeH, yMEHHE OKa3bIBaTh NEPBYIO MOMOIII;

13) ocosnanubii BBIGOp Oymymiedl mpodeccun M BO3MOKHOCTEH pPEalu3allid COOCTBEHHBIX SKM3HEHHBIX ILIAHOB, OTHOLIEHHE K
poeCCHOHATLHON ACATETPHOCTH KaK BO3MOXXHOCTH YYaCTHS B PEIICHHU JIMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIICHAIIHOHAILHBIX
npobiewm;

14) chopMUPOBaHHOCTL JKOJOTHYECKOTO MBIIUIEHUS, MOHUMAHUS BIMSHHS CONMATLHO-DKOHOMHYECKUX MPOLECCOB HA COCTOSHHUE
NPUPOIHON U COLMATBHOM Cpeibl; MPHOOpETEeHNE OMbITa SKOJIOTOHAIPABICHHOHN e TEIbHOCTH;

15) OTBETCTBEHHOE OTHOIIIEHUE K CO3/IAHUI0 CEMbH HA OCHOBE OCO3HAHHOTO MPUHATHS IIEHHOCTEH CEMEHHOMN KU3HU;

® K METalpeIMETHBIM pe3yIbTaTaM OCBOCHHUSI OCHOBHOM 00-pa30BaTEIbHOM MPOTPaMMBbI:
1) ymenme caMOCTOATENBHO OMPENENATH IENH AEATENBHOCTH M COCTABJIATH IUIAHBI JEATETLHOCTH; CAMOCTOSTENBHO OCYIIECTBIIATH,



KOHTPOJUPOBATH M KOPPEKTHPOBATH ACATCIBHOCTH, HCIIOJIB30BAaTh BCE BO3MOXHBIC PECYPCBI AJId AOCTHXKCHHA ITOCTaBJICHHBIX uenefl n
pcam3anuu IiIaHOB ACATCIIbHOCTH, BBI6I/IpaTB YCHCUIHBIC CTPATCTHUU B PA3JIMYHBIX CUTYAIIUAX

2)  yMeHHWE TpPOAYKTHBHO OOMIATHCS M B3aMMOJEHCTBOBATH B MPOIECCE COBMECTHOM EATENBHOCTH, yYUTHIBATH MO3MIMU JPYTHX
YYaCTHHKOB JEATEIHLHOCTH, 3O PEKTUBHO pa3peniaTh KOHQIUKTHI;

3) BiajgeHMe HaBBIKAMH TO3HABATENLHOM, YUEOHO-MCCIIENOBATENLCKON M IPOEKTHOM JEATEILHOCTH, HABBIKAMH Pa3pelIeHus TPOOIIeEM:;
CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY IOMCKY METOAOB PEIICHUS MPaKTHYECKUX 3a7ad, NPUMEHEHHMIO DPA3JIUYHBIX METOJIOB
IIO3HAHUS;

4) TOTOBHOCTB M CITOCOOHOCTH K CAMOCTOSTEIHbHOM PIH(bOpMa-I_[I/IOHHO- MMO3HaBaTCIILHOM JACATCIIBHOCTH, BJIaICHHC HaBbIKaMU

5) nonyuenns HeoOXomauMMOW MH(OpMAaMU W3 CIOBAPEH pa3HBIX THIIOB, YMEHHE OPHEHTUPOBATHCS B Pa3IMYHBIX HMCTOYHHMKAX
UH(OpMAaINHU, KPUTHYECKU OLIEHUBATh U HHTEPIIPETUPOBATh MH(DOPMAITHIO, TOTyYyaeMyl0 U3 Pa3IUUHBIX HCTOUHUKOB,;

6) yMeHHE MCTIONIB30BaTh CPECTBA HHPOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TeXHONOTHH (nanee — WUKT) B pelnieHun KOTHUTHBHBIX,
KOMMYHUKATHBHBIX W OpPraHU3allMOHHBIX 3adad C COGJIIO,Z[GHI/ICM Tpe6OBaHHﬁ SpPTrOHOMHKH, TCXHUKU 6630HaCHOCTI/I, THT'UCHBI,
pecypcocOepekeH s, MPaBOBBIX UATHIECKUX HOPM, HOpM MH(POPMAITMOHHOM 0€30MMacHOCTH;

7)  yMeHHue ONpeNENATh Ha3HAYEHHE U (YHKIMU PA3IHYHBIX COLUATBLHBIXMHCTUTYTOB;

8) YMCHHUC CaMOCTOATCIBHO OLUCHHUBATL W MPUHUMATL PCHICHHA, ONMPCACIIANOIINC CTPATCTHIO MMOBCACHUSA, C YUCTOM TI'PAKIAHCKUX U
HPABCTBCHHBIX HeHHOCTeﬁ;

9) BJIAZICHUC SA3BIKOBBIMU CPCACTBAMU — YMCHHUC SACHO, JIOTUYHO M TOYHO HU3JIaraTb CBOIO TOYKY 3pCHUA, UCIOJIbB30BATh aJICKBATHBLIC
SA3BIKOBBIC CPCICTBA,

10) Bnamenne HaBBIKAMEM MO3HABATENBHOW PE(IEKCHM KaK OCO3HAHMS COBEPINAEMBIX JEHCTBHI M MBICIUTENBHBIX IIPOIECCOB, HX
pe3yJAbTAaTOB M OCHOBAHMM, TPaHUI] CBOETO 3HAHUS Y HE3HAHMSI, HOBBIX IMO3HABATEIbHBIX 33/1a4 U CPEJICTB UX JOCTHKECHHUS;

® K IIPEIMETHBIM PE3yJIbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTeIbHOI MTPOTPaMMBbI, OTHOCAIINMCS K yIEOHOMY MTPEAMETY « X UMHUS»:

— Ha yIIIyOJICHHOM YPOBHE:

1) cdopmupoBaHHOCTH CHCTEMBI 3HAHHMIT 06 OOMIMX XUMHUYIECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX;

2)  chOpMHUPOBAHHOCTH YMEHWH MCCIENOBATH CBOWCTBA HEOPraHMYECKMX M OPraHMYECKUX BEIIECTB, OOBACHATH 3aKOHOMEPHOCTH
NPOTEKAHUS XUMHUECKUX PEaKIHii, IPOTHO3NPOBATh BO3MOKHOCTD UX OCYIIECTBIICHHUS;

3) BiajgeHHe yMEHMSAMH BBIIBUIATh TMIIOTE3bI HA OCHOBE 3HAHMH O COCTABE, CTPOCHHM BEIIECTBA M OCHOBHBIX XMMHYECKHX 3aKOHAX,
IPOBEPATH UX IKCIIEPUMEHTAIBHO, (OPMYIHPYS 1Ie]Ib HCCIIeIOBAHNUS;

4)  BlageHWE METOMAMH CaMOCTOSTENHHOTO IUIAHMPOBAHMSA W MPOBEIEHHMS XMMHYECKUX DKCIIEPMMEHTOB C COOJIOIEHHUEM TIPABHII
Oe3omacHOi paboOTBl € BeHIECTBAMH M JIaOOPAaTOPHBIM 000pyIOBaHMEM; C(HOPMHPOBAHHOCTH YMEHHUH ONUCAHMS, aHAIW3a U OLECHKH
JIOCTOBEPHOCTH TIOJIy4YCHHOTO PE3yJIbTaTa;

5)  copMHPOBAHHOCTH YMEHMH TPOrHO3UPOBATh, AHAJTU3MPOBATH U OLEHUBATH C TMO3UIMI DKOJOTHYECKOH GE30MaCHOCTH TIOCIEACTBHS



OBITOBOM W TIPOU3BOJACTBEHHOM JIEATEILHOCTH YEJIOBEKA, CBI3aHHOM C MepepabOTKOM BEIIeCTB.

5. Kpurepun OLEHKH MPEAMETHBIX, METANPEIMETHBIX M JINAHOCTHBIX PE3YJIHTATOB
JlocTiKeHNe TMYHOCTHBIX PE3yabTaTOB OLIEHUBACTCS HA KAUeCTBEHHOM ypoBHE (0e3 orMeTkH). CHopMHUPOBAaHHOCTH METa- MPEAMETHBIX U
IPEIMETHBIX YMEHHUI OLIEHUBAETCs B Oaijiax Mo pe3ysibTaTaM:

® CTapTOBOH JMArHOCTHKU TOTOBHOCTH K M3YUEHHIO IMpenMmeTa «XuMHs» (IHarHoCTH4YecKas padoTa B Hayane yd4eOHOro roja, B XOe
KOTOpOM NPOBEPAIOTCS MPEAMETHbIE M METalpeIMETHBIE PEe3yNbTaThl MPEAbIAYHIero roga). Pe3ynabTaTsl cTapTOBOW TUATHOCTHKHU SIBISIOTCA
OCHOBAaHMEM Il KOPPEKTHPOBKHU yUEOHBIX MPOTPaMM M MHAWBUIYAIN3aLUU y4eOHOM NEATENbHOCTH (B TOM YHMCIE B paMKaX BHIOOpa YPOBHS
U3YYEHHUS MIPEIMETOB) C YYETOM BbIJENIEHHBIX aKTyaJbHBIX MPOOJIEM, XapaKTEPHBIX ISl KJIacca B 1I€JIOM, U BBISIBIIEHHBIX TPYIIN PUCKA;

* TEKYIIETO0 KOHTPOJIA (YCTHBIE M TMUCHMEHHBIC OIPOCHI, JTa0OpaTOpHBIE W MPAKTUYECKHWE padOThI, TBOpYECKHE pPabOTHI, HAMUCaHUE
pedeparoB, yueOHbIE UCCICTOBAHNS U YI€OHBIC TPOCKTHI, 3aJJaHHSI C 3aKPBITHIM OTBETOM U CO CBOOOTHO KOHCTPYUPYEMBIM OTBETOM — IOJTHBIM
U YaCTUYHBIM, WHIUBHUAyalbHbIE U IPYNHOBbIe (OPMbI OIEHKH, CaMO- M B3aUMOOIIEHKa, pediexcus u ap.). Tekyias olleHKa MOXKET ObITh
dbopMupyromei, T. €. MOA-ACPKUBAIOIICH W HAMPABISIONICH YCHUIUS YYallerocs, W JUarHOCTUYECKOW, CIOCOOCTBYIOIICH BBISBICHHUIO U
OCO3HAHMIO YYHMTEJIEM U YyYallUMCs CYIIECTBYIOUIMX MpoOieM B oOyueHuu. Pe3ynbTaThl TeKyllell OLEHKH SBISIOTCS OCHOBOW IS
WHANBUAyAIN3allMd YIeOHOU IEsITeNbHOCTH U KOPPEKTHPOBKU HHIWBUIYaTbHOTO Y4eOHOTO IIJlaHa, B TOM YHCJIE€ U CPOKOB HU3YYCHUS
TeMBI/pa3/iena/mpeIMETHOTO Kypca;

* TEeMaTUYECKON OIIEHKHU (BBITIOJIHEHHE KOHTPOJBHBIX PabOT MO OTAEIBHBIM TeMaM WM Ojlokam TeMm, 4 paboTel B rof). PesymbTaTh
TEMAaTUYECKOM OLICHKH SIBJISIIOTCS OCHOBAHUEM JUTS TEKYILEH KOPPEKUUHU Y4eOHOU ACATEIbHOCTH U €€ MHANBUAYAIN3alUH;

* IPOMEKYTOUYHOTO KOHTPOJIS,, KOTOPBIA MPOBOAUTCS B KOHIE KaXIOTO IMOJYTOAMsI U B KOHIIE y4eOHOro rofia Ha OCHOBE pe3yJbTaTOB
HAKOIIJICHHOM OIICHKU U Pe3yJIbTaTOB BBIITOJHEHHUS TEMAaTUYECKUX ITPOBEPOUYHBIX PadoOT;

*UTOTOBOTO KOHTPOJISl, KOTOPBIM OCYIIECTBIISIETCS] HA OCHOBAaHUHU PE3yJbTAaTOB BHYTPEHHEH (BBINOJIHEHWE WTOTOBOM pabOThI) W/HIU
BHEIITHEH OIEHKH (MPOX0XKACHHUE TocynapcTBeHHoU ntoropoit arrectanuu (I'MA)). UtoroBsie paboThI IPOBOASATCS MO TEM MPEAMETaM, KOTOPBIC
JUISE TaHHOTO OOYyYalomerocsi HE BBIHECEHBI Ha TOCYJAapCTBEHHYIO HWTOTOBYIO arrectanuio. @opma HUTOroBod pabOTHl MO MPEAMETY
YCTaHABJIMBAETCSl PEUICHUEM IEJarornyeckoro CoBeTa IO MPEJCTaBICHUI0 METOIWYEcCKOoro oObeAuHeHus yuurteneidl. HToroBoil paboroil mo
y4eOHOMY NpeMETy

«XUMHUS» IJI BBITYCKHUKOB CpEIHEHN MIKOJIBI MOXKET CIY>KUTh MUChMEHHAas IpOoBEepOoYHasi paboTa WM MUCbMEHHAs IpoBepoyHas pabora ¢
YCTHOW YacThIO WM C TPAKTUYECKOW pabOTOi (IKCIEPUMEHT, UCCICIOBAHUE, OMBIT M T. I.), a TaKXKE YCTHBIE (OPMBI (UTOTOBBIA 3a4eT IO
owmeram), yactb optdoauo (moadopka padoT, CBUAETEIHCTBYIOIIAS O TOCTHKEHUU BCEX TPEOOBaHMIA K IPEIMETHBIM pe3yJibTaTaM OOYUCHHS)
UT. I



PABOYAS ITPOI'PAMMA YYEBHOI'O ITIPEIMETA «XUMHSA» HA YI'JITYBJIEHHOM YPOBHE CPEJHEI'O OBLIEI'O
OBPA3OBAHMUAI.

1. TInanupyembie pe3yabTaThl OCBOEHHUS yI€OHOTO MpeaMeTa « XUMHUs» Ha YIIIyOJI€HHOM YPOBHE CPEIHEr0 00LIEro 06pa3oBaHus
1.1. TInanupyembie TUUHOCTHBIE PE3YJBTATHI OCBOCHHs Y4E€OHOTO IIPEaAMETA

«XUMUs» HA YTIIyOJICHHOM YPOBHE
[TnaHupyeMbpIMU TUYHOCTHBIMU PE3YJIbTaTAMU B PAMKaX OCBOCHUS y4eOHOTro mpeaMeTa «XuMUs» Ha YriIyOJIeHHOM YPOBHE SIBIISIOTCS:

1) B chepe oTHOmEHNMIT OOyUarOIMXCS K ce6€, K CBOEMY 3/10POBBIO, K MO3HAHUIO CE0s:

— TMPHUHATHE U pPEATM3aLHUI0 LEHHOCTeH 370poBOro M 0Oe3omacHOro obpaza KHU3HHM, OEpeKHOE, OTBETCTBEHHOE U KOMIIETEHTHOE
OTHOILIEHHE K COOCTBEHHOMY (PH3UUECKOMY M IICUXOJIOTUYECKOMY 310POBBIO;

—  HENpHUATHE BPEIHBIX IPUBBIUCK: KypEHHUs], yIOTPEOICHHS aIKOT OIS, HAPKOTHKOB;
2) B chepe OTHOLIEHNH 0OYYAIOMIMXCS K OKPYXKAIOIEMY MUPY, K JKHBOM IIPUPOJIE, XyIN0KECTBEHHON KYIILTYpE:
—  MMHPOBO33PEHHUE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKHM, 3HAYUMOCTb HAyKH, TOTOBHOCTb K HAy4YHO-

TEXHUYECKOMY TBOPYECTBY, BJIaJIECHUE JOCTOBEPHON HH(pOpMAIMEl O MepeloBbIX IOCTHKEHUSAX U OTKPBITHSIX MHPOBOM M OTEUECTBEHHOI
HaYKH, 3aMHTEPECOBAaHHOCTh B HAYYHBIX 3HAHUAX 00 yCTpOiCTBE MUpa U 0OIIECTBA;

— TOTOBHOCTb M CHOCOOHOCTh K OOpa3oBaHUIO, B TOM 4YHCJIE CaMOOOpa30BaHUIO, Ha IPOTSDKEHUMM BCEM JKM3HM; CO3HATENBHOE
OTHOILICHHE K HENPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIIEUTHOM MpodeccHoHanbHOM 1 00IIeCTBEHHOH NesTeNbHOCTH;

—  DJKOJIOTWYECKasi KylbTypa, OepekHOe OTHOIIEHHE K POJHOI 3emiie, MpupoaHbIM OoratcTBaM Poccuu v mMupa, NOHMMaHUE BIUSHUS
COLIMAJIBHO- IKOHOMUYECKUX IPOLIECCOB HAa COCTOSHUE NPUPOJHOW M COLMAIbHOM Cpebl, OTBETCTBEHHOCTH 3a COCTOSIHUE IPUPOIHBIX
pecypcoB, YMEHUN W HaBBIKOB Pa3yMHOTO MPHUPOAOIOJIb30BAHUSA, HETEPIHUMOIrO OTHOUICHHSI K JEHCTBHUSM, MPUHOCSIIUM BpE] 3KOJIOTUU;
MPUOOPETEHUE OIBITA FKOJIOTO- HAMIPABIICHHOU e TEILHOCTH,

3) B chepe oTHOMWEHNIT OOYHAOIMXCSA K TPYAY, B CePe CONMUATBHO- SKOHOMUYECKHX OTHOIIEHHIA:
—  OCO3HaHHBIN BEIOOpP Oynyiiel mpodeccuu Kak MyTh U CIIOCO0 peann3auiucOOCTBEHHBIX JKU3HEHHBIX TUIAHOB;

—— TOTOBHOCTb OOYyYaroIUXcs K TPYIOBOH MNpo(hecCHOHANBHON AEATENIbHOCTH KaK K BO3MOXKHOCTH Y4YacTHS B PELICHUU JIMYHBIX,
00I11eCTBEHHBIX,TOCYIAPCTBEHHBIX, OOICHAITMOHAIBHBIX TIPOOJIEM;

—  MOTPeOHOCTh TPYAUTHCSH, YBaXEHHWE K TPYAy M JIOJSAM TpyHda, TPYAOBBIM JOCTHKEHHSM, TOOPOCOBECTHOE, OTBETCTBEHHOE WU
TBOPYECKOE OTHOLICHHUE K PA3HBIM BUJAM TPYAOBOU IEATEIbHOCTH.

1.2. Tlnanupyembie MeTanpeaMETHBIE PE3YIILTATH OCBOEHHS Y4EOHOTO MpeaMeTa

«XUMUS» HA YTIIyOJICHHOM YPOBHE
[Tnanupyemble MeTarpeIMETHbIE Pe3yJIbTaThl B paMKaxX OCBOSHHS y4eOHOTro mpeaMeTa «XUMHs» Ha yriIyOJIeHHOM YPOBHE MPECTaBICHbI
TpeMs TpyITIaMHi YHUBEpCaIbHBIX yaeOHbIX nerictBuid (YVY /).

1. PerynsaruBnbie yHuBepcaibHble yaeOHbIE NEHCTBUSBBITYCKHUK HAYYHUTCS:



—  CaMOCTOSITETIbHO OINpEAeNsATh LETH, CTaBUTh M (OpMynupoBaTh COOCTBEHHBIE 3aJayd B 00pa30BaTENbHON JESATENBHOCTH H
YKU3HEHHBIX CUTYaIUsX;

— OLICHUBAThHb pecprLI, B TOM 4YUCIIC BpeMH nu ,[[pyrI/Ie HeMaTepHaHBHLIC pecprLI, HeOGXOZ[I/IMLIe JJIA JOCTUXCHUSA HOCTaBJ’IeHHOfI paHee
1ENIH;

— COIIOCTABJISITHD UMCHOIIIUECS BO3ZMOXKHOCTHU U HCO6XOI[I/IMBIG JJId JOCTHMXKCHUA 1LICJIIN pecprLI;

——  OpraHM30BBIBATH APPEKTUBHBII MMOMCK PECYPCOB, HEOOXOUMBIX IJIsl JOCTHKEHHUS TIOCTABICHHOH 1IETIH;

—  ONpEAessATh HECKOIBKO MyTEH JOCTHKEHHUS MOCTABICHHOM 1EIIH;

—  BBIOMpaTh ONTHMAJIBHBIA IMyTh JOCTIKCHHS IETH C y4eToM 3((EKTHBHOCTH pacXOJOBAaHUS PECYPCOB M OCHOBBIBAsCH Ha
COOOpaXEHUSIX STUKU U MOPAJIH;

—  3aJaBaTh MapaMeTPbl U KPUTEPHH, TI0 KOTOPHIM MOYKHO OIPEIEIIUTh, YTO I€]b JOCTUTHYTA;

—  COIOCTAaBIIATH MMOJIyUYECHHBIN PE3yIbTaT ACITEIBHOCTH C TIOCTABICHHOMN 3apaHee ebio;

—  OLICHUBATh HOCTEICTBHS TOCTHKEHHUSI MIOCTaBJIEHHON e B JIEATEILHOCTH, COOCTBEHHOW MXKH3HH M
JKU3HU OKPYKAIOLIUX JIFOIEH.

2.  Tlo3HaBaTenbHbIE yHUBEPCAIbHBIE YIEOHBIE NEHCTBUABBINTYCKHUK HAYIUTCS:
——  KPUTHYECKH OLIEHUBATh MU MHTEPIIPETUPOBATH MH(POPMAIIUIO C PA3HBIXITO3UIIHIA;
—  Ppacno3HaBaThb u  (GUKCUPOBAThH IIPOTUBOPEYUS B MH()OPMAIMOHHBIXUCTOYHHUKAX;

—  HCIIOJB30BaTh pasyInYHbIE MOZEJIBHO-CXEMATUYECKUE cpeactsa I IIPEACTABIICHUS BBISIBJIEHHBIX B
UH(POPMAIMOHHBIX UICTOUHUKAX MTPOTHBOPEUHii;

—  OCYIIECTBJIATh Pa3BepHYTHIH HH(GOPMAITMOHHBIN ITOMCK M CTABUTh HA €rOOCHOBE HOBBIC (y4eOHBIC M TO3HABATEIbHBIC) 3a/1a4H;

—  HCKaTh M HAXOJUTH 000OIIEHHBIE CIIOCOOBI PEIICHHMS 3a/1a4;

—  TPUBOJUTH KPUTHUYECKHE ApTyMEHThI KaK B OTHOIICHWH COOCTBEHHOT'O CYXJICHHWS, TaK U B OTHOIICHWUU ICHCTBUH W CYXICHHM
Apyroro;

—  aHAJIM3HPOBATh M MPEOOPA30BHIBATH IPOOIEMHO-IIPOTHBOPCUNBBICCUTYAITHH;

—  BBIXOJIHTH 32 pPAMKH y4EOHOTO MpeJIMeTa U OCYIISCTBIIATh IIeJICHANPABICHHBIA MTOMCK BO3MOXHOCTH IIHPOKOTO TIEPEHOCA CPEACTB U
CIIOCOOOB JACHCTBUS,

—  BBICTpaWBaTh WHJIWBHIYAJIbHYIO O0OpPa30BaTEIbHYIO TPACKTOPHIO, YUUTHIBAS OIPAHWYCHHUS CO CTOPOHBI JPYIMX YYAaCTHHKOB H
pecypcHBIC OTpaHUYCHHUS;

— MCHATh W YJEPKHUBATh pa3HbIC MO3UIMM B IMO3HABATEIIBHOW JEATCIBHOCTH (OBITh yYEHHKOM U yduTesleM; (OpMYyJIHPOBAThH
00pa30oBaTeNIbHBIN 3allPpOC M BBINMOJHATh KOHCYJIbTATHBHBIC (DYHKIIMM CAaMOCTOSTEIBHO, CTaBUTh MPOOJieMy M PabOTaTh HaJ €€ PEIICHHEM;



yIPaBJIATE COBMECTHOH IM0O3HABATEIbHOMN €ATEIIbHOCTBION MOAUUHATHCS).
3. KoMMyHHMKaTUBHbIE yHUBEPCAIbHBIE YIEOHBIE AEHCTBUABBINYCKHUK HAyIUTCS:

—  OCYIIECTBJIATH JEIOBYI0 KOMMYHHKAITUIO, KAK CO CBEPCTHUKAMH, TaK U COB3POCIBIMU (KaK BHYTPU 00pa30BaTEILHON OpraHU3aIii,
TaK U 3a €€ MpeeiIaMH );

— TpHU OCYILECTBJICHUH TPYNIOBOW pPaOOThl OBITH KAaK PYKOBOIUTENEM, TaK M WICHOM IPOEKTHOW KOMAaHIBbl B Pa3HBIX POJISX
(reHepaTopoM UeH, KpUTUKOM, UCTIOTHUTEIIEM, PE3ECHTYIOMINM | T. 11.);

—  pa3BEpHYTO, JOIMYHO U TOYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIOJIb30BAHUEM aJC€KBAaTHBIX (YCTHBIX U MHCbMEHHBIX) SI3BIKOBBIX
CPEACTB;

—  pacrno3HaBaTh KOH(QIMKTOT€HHBIE CUTYalluu U MIPEeJOTBpaIaTh KOHQIMUKTHI 0 UX aKTUBHOM (a3bl;

—  KOOPAMHHUPOBATH M BBHIOIHATH PAOOTY B YCIOBHUSAX BUPTYAJTLHOTO B3aUMOJICHCTBUS (MJIM COUYETAHUS PEATbHOTO U BUPTYaIBHOTO);

——  COIJIACOBBIBATH MO3UIIUH WIEHOB KOMaH/IbI B IIpoIiecce paboThl HaJ OOIIMM MPOAYKTOM/pEIICHUEM;

——  MPEICTABIATH IMyOIMYHO PEe3yabTaThl UHANBUIYAIHLHON U TPYIIIOBON JESITEILHOCTH, KaK Mepe]] 3HAKOMOM, TaK U Nepes] He3HAKOMOMH
ayAUTOpPUEH;

—  moxdupaTh MapTHEPOB IS JAETOBOM KOMMYHMKAIIUU, UCXOJS U3 COOOpaKeHHH pe3yIbTaTUBHOCTH B3aUMOCHCTBUS, a HE JIMYHBIX
CUMIIATHH;

—  BOCIPUHUMAThH KPUTUYECKUE 3aMEUaHUS KaK pecypc COOCTBEHHOTO Pa3BUTHS;

—  TOYHO W eMKO (hOpMYJIHpOBATh KaK KPUTHUYECKHE, TAK M OJ00pPHUTEIbHBIC 3aMEUaHUs B apeC NPYTUX JIOJCH B paMKax JeJIOBOH U
00pa30BaTeIbHOM KOMMYHHUKAIMH, H30€rast IpH TOM JIMYHOCTHBIX OLEHOYHBIX CYXKIECHHH.

1.3. Tnanupyembie mpeaMETHBIE PE3YJILTATBl OCBOECHUS y4eOHOIO IIPEIMETa

«XuMUsS» HA YTIIyOJICHHOM YPOBHE

B pesynbrare nzydenus yueOHOro npeaMera «XUMHs» Ha YPOBHE CPETHEro 00IIero 00pa3oBaHus

BBIITYCKHHUK Ha yrTyOJI€HHOM YPOBHE HAYUUTCS:

—  pacKphIBaTh Ha MPUMEPAX POJb XMMHUU B (POPMHUPOBAHMM COBPEMEHHOI HayyHON KapTHUHBI MHpa U B MPAKTHUUYECKON AEATEIIbHOCTH
YEJIOBEKA, B3aUMOCBA3b MEKIY XUMHEH U APYTUMHU €CTECTBEHHBIMU HAYKAMH;

—  COIIOCTABJIATh HMCTOPUYECKHE BEXM PA3BUTUS XMUMHHM C HCTOPUYECKUMH NEPUOJAMU Pa3BUTUS NPOMBIIUIEHHOCTH M HAyKU Ui
IIPOBEJCHUS aHAJIN3a COCTOSHUSA, IIyTEH pa3BUTHsI HAYKU U TEXHOJIOTUH;

—  aHaAJU3HMpOBaATh COCTaB, CTPOCHHME U CBOICTBA BEIIECTB, IMPUMEHSS MOJOKEHUS OCHOBHBIX XMMMUYECKHUX TEOPHI: XMMHUYECKOTO
CTpOEHMsSI OpraHudeckux coeauHeHuii A. M. BbytiepoBa, cTpoeHus aTOMa, XMMHUYECKOW CBSI3H, JIEKTPOIUTHUECKON IUCCOLMUALMU KHUCIIOT,
OCHOBaHUH U COJIEH, & TAKXKE YCTAHABINBATH IPUYNHHO-CIIEACTBEHHBIEC CBSI3U MEXy CBOMCTBAMU BEIIECTBA U €r0 COCTABOM U CTPOCHUEM;

—  MPHUMEHATH MpaBUJa CUCTEMATHUYECKOW MEXAYHApOJIHON HOMEHKIATYphl KaK CPEACTBA pa3IMYeHHUs U UACHTU(DHUKAIIMH BEIIECTB IO
UX COCTaBy U CTPOCHHIO;



——  COCTaBJISTh MOJEKYJSPHBIE U CTPYKTYpHbIE (POPMYJIBI HEOPIraHUYECKUX M OPraHUYECKUX BEIIECTB Kak HOcUTeNed mHbopMaluu o
CTPOEHHH BEILIECTBA, €T0 CBOMCTBAX M MPUHAJJIEKHOCTH K OIPENEIEHHOMY KJIACCY COCITMHEHUN;

—  OOBSCHATH MpHUPOAY U cmocoObl 00pa3oBaHUS XUMHYECKOW CBS3U: KOBAICHTHOW (MOJSIPHOHM, HEMONSPHOMN), WOHHOM,
METAJTNYECKOM, BOAOPOIHOM € LIEJbIO OMPEACICHUS XUMUUECKON aKTUBHOCTH BEIIECTB;

—  XapakTepu3oBaTh (DU3MUYECKHUE CBOWCTBA HEOPTaHMUYECKUX M OPTAaHMUYECKUX BEIIECTB M yCTAHABIUBATH 3aBUCUMOCTH (DU3UUYECKUX
CBOMCTB BEILECTBOT TUIIA KPUCTAJUIMYECKOU PELIETKY;

—  XapaKkTepu30BaTh 3aKOHOMEPHOCTHM B M3MEHEHMHM XUMHUYECKHX CBOMCTB MPOCTBHIX BELIECTB, BOJOPOJAHBIX COEIMHEHMI, BBICIIMX
OKCHJIOB U THIPOKCHUOB;

—  TPHUBOIMTH MPUMEPHI XUMHUECKUX PEAKIIHIA, pACKPBIBAIOIIMXXaPAKTEPHBbIE XUMUYECKHAE CBOWCTBA HEOPTAHWIECKUX U OPTaHHYECKUX
BEIICCTB M3yYCHHBIX KJIACCOB C IENbI0 X UIACHTU(DUKAIUN U O0BSICHEHUS 00JIACTH TPUMEHEHHS,

—  OINpeAemsiTh MEXaHW3M PEaKIMU B 3aBHCHUMOCTH OT YCJIOBHU MPOBEACHHS PEAKIIMH W MPOTHO3UPOBATH BO3MOXKHOCTH MPOTEKAHUS
XUMHAYECKHX PEeaKIUil Ha OCHOBE THITA XHMUYECKOHN CBSI3U M aKTUBHOCTH PEarcHTOB;

—  yCTaHaBJIMBATh 3aBUCHMOCTh PEAKIIMOHHOHN CITOCOOHOCTH OPTaHMYECKUX COCTUHEHUH OT XapaKTepa B3aWMHOTO BJIHMSHHUS aTOMOB B
MOJIEKYJIaX C IENBI0 MPOTHO3UPOBAHUS MPOTYKTOB PEaKIIUH;

—  yCTaHaBJIMBATh 3aBHCUMOCTh CKOPOCTH XMMHYECKOW PEaKIMH W CMEIICHUS XMMHUYECKOTO PABHOBECHS OT PA3JUYHBIX (DaKTOPOB C
IENTBIO OTIPEICIICHUS ONITUMAJIBHBIX YCIOBHUN MPOTEKAHUSI XUMHUECKUX TPOIIECCOB;

— YCTaHaBJIWBATh TEHETHYECKYIO CBSI3b MEXIY KIaccaMH HEOPraHWYeCKUX ¢ OPTaHMYeCKHUX BEHIECTB MJisi OOOCHOBAHUS
NPUHIUITHATFHON BO3MOXKHOCTH TOJYYCHHUSI HEOPTAaHMUECKUX U OPTaHMUECKUX COCTUHEHUH 3aJaHHOTO COCTaBa U CTPOCHUS;

—  TOA0MpaTh PEareHThI, YCIOBUS U OMPEACIATh MPOIYKTHI PEaKIIHii, TO3BOJSIONINX PEaTn30BaTh JIA0OPATOPHBIC U TPOMBIIUICHHBIC
CIIOoCcOOBI TOMYyYEHUS BAKHEUIITNX HEOPTAaHNUECKUX M OPTaHNYECKHUX BEIIECTB;

—  ONpeAessATh XapakTep Cpelbl B pe3ysbTaTe THIPOIH3a HEOPTaHWYECKUX M OPraHWYECKHUX BEIIECTB W TPUBOIUTH MPUMEPHI
TUIPOJIN3a BEIIECTB B IOBCETHEBHOM KU3HU YEIIOBEKA, OMOIOTUYECKUX OOMEHHBIX MPOIECCaX U MPOMBIIUICHHOCTH;

— TPHUBOAWTH TPHMEPHl  OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX  pPEaKIMi B MPHUPOJE, MNPOU3BOJICTBEHHBIX IpOIECcax H
KHU3HEICATEIILHOCTH OPTaHU3MOB;

—  0OOCHOBBIBaTh MPAKTHUYECKOE HCIIOJIb30BAHME HEOPTAaHMUECKUX M OPTaHMYECKUX BEIIECTB M MX PEAKUUW B MPOMBINUICHHOCTH H
OBITY;

—  BBINOJHITH XUMUYECKHI SKCTICGPUMEHT 10 PACTIO3HABAHUIO M TMOJTYYCHHUIO HEOPTAHUYECKUX M OPTaHUYECKUX BEIIECTB, OTHOCSIIIUXCS
K pa3NU4YHBIM KJaccaM COEAMHECHHI, B COOTBETCTBUU C TMpaBUIaAMH W MpUEMaMH Oe30macHON paboOThl C XMMHYECKHMMH BEIIECTBAMU H
1abopaTOPHBIM 000PYIOBAaHUEM;

—  TPOBOJUTH PACUEThl HA OCHOBE XMMHUECKUX (POPMYI U ypaBHEHUH PEAKIIHii: HAXOKICHUE MOJICKYISIPHON (hOPMYIIBI OPraHUuYECKOTO
BEIIIECTBA IO €T0 TUIOTHOCTH M MacCOBBIM JIOJISIM AJIEMEHTOB, BXOJSIINX B €r0 COCTaB WIIM TIO MPOIYKTaM CTOPAaHMUS; pacueThl MaCCOBOH JOJH



(Macchl) XUMHYECKOTO COSAMHEHUSI B CMECH; pacyeThl Macchl (00beMa, KOJIMYEeCTBa BEIIECTBA) MPOIYKTOB PEaKIMH, €CIU OJHO W3 BEIIECTB
JaHO B M30BITKE (MMEET NMPHUMECH); pacyeTbl MAacCOBOM WJIM OOBEMHON MOJM BBIXOJA MPOAYKTAa PEAKIMHU OT TEOPETUYECKH BO3MOXHOTO;
pacyeTsl TeroBoro 3dQexra peakiuu; pacdeTbl OOBEMHBIX OTHOIIEHWUH Ta30B TPH XUMHUYECKHUX PEaKIHAX; pacyeThl Macchl (o0ObeMma,
KOJIMYECTBA BEIIECTBA) MPOJYKTA PEAKI[MU, €CIIM OJTHO M3 BEIIECTB JaHO B BHJIE PACTBOPA C OMPEACICHHOW MacCOBOM JOJIEH pacTBO-PEHHOTO
BCIIIECTBA,

— HCIOJIb30BAaTh MCTOAbI HAYYHOT'O MMO3HAHUSA: aHAJIN3, CUHTC3, MOACIIMPOBAHUC XUMHUYCCKUX TPOLCCCOB U SIBICHUM npu peIICHHUU
y4eOHo-

VICCJIE/IOBATEIbCKUX 3a/1a4 I10 U3yYECHHIO CBOMCTB, CIIOCOOOB IOTyYEHHS ¥ PACIIO3HABAHHS OPIraHHYECKUX BELICCTB;

—  BJIaJIETh paBUIaMU 0€30MIaCHOTO OOPAIICHHSI C €KUM, TOPIOYUMHU U TOKCHYHBIMH BEIIECTBAMH, CPEICTBAMU OBITOBON XUMHUU;

—  OCYLIECTBIIATH MIOMCK XUMUYECKOI HH(OpMALNHK 0 Ha3BaHUSIM, HICHTH(HUKATOPAM, CTPYKTYPHBIM ()OPMYJIaM BEIECTB;

— KPUTHYECKH OIEHHMBATh W HHTEPIPETHPOBATH XHMUYECKYIO HHPOPMAIIHIO, COJCPXKAIIYIOCS B COOOIICHHSX CpPEACTB MAacCOBOU
uHpopmanuu, pecypcax MHTEpHETA, HAYYHO-TIOMYJISIPHBIX CTaThIX C TOYKH 3pEHHS €CTECTBEHHO- HAyYHOH KOPPEKTHOCTH B IIEINSAX BBISBICHHS
OIMMOOYHBIX CYXKIECHUN U (HOPMUPOBAHUACOOCTBEHHOM MTO3UIINH;

——  HaXOAWTh B3aMMOCBSI3U MEXIY CTPYKTYpOU U (PyHKIMEH, IPUUMHOMN U CIIEACTBUEM, TEOpUEH U (aKTaMH NMPHU aHATU3Ee MPOOIEMHBIX
CUTyalluid ¥ 0OOCHOBAHMU MPHUHUMAEMBIX PEIICHUI HA OCHOBE XUMHUYECKUX 3HAHHIA;

—  TPEICTABIATH MIYTHU PEIICHUS INI00ATBHBIX IPOOJIEM, CTOSIINX MEepe]l YETOBEUECTBOM, U IEPCIIEKTUBHBIX HAIIPaBICHUN

—— Pa3BUTHA XUMHUUYCCKUX TCXHOHOFHﬁ, B TOM YHCJIC TEXHOJIOTHH COBpPCMCHHBIX MAaTcpuajioB C pa3J11/1qH0p”1 (bYHKL[I/IOHaJIBHOCTBIO,
BO300HOBIISIEMBIX HCTOYHHUKOB ChIpbA, Hepepa60TKH " YTWIN3aluu IMPOMBIIIUICHHBIX U OBITOBBIX OTXOO0B.

BrimyckHuK Ha yriyGJIeHHOM YPOBHE MOJYYUT BO3MOKHOCTh HAyUUThCS:

I (bOpMy.HHpOBaTB LCJIb UCCIICAOBAHUA, BBIABUTATHL U MPOBCPATH SKCICPUMCHTAJIbHO THIIOTE3bI O XUMHUYCCKUX CBOHMCTBax BCIIIECCTB Ha
OCHOBC HX COCTaBa U CTPOCHUA, HUX CHOCOGHOCTI/I BCTYIIaTb B XUMHUUYCCKHC PCAKIHUU, O XAPAKTCPC U MPOAYKTAX PaA3JIUYHBIX XUMHWYCCKUX
peaKIuii;

I CaMOCTOATCJIBHO IIJIAHUPOBATL W IMPOBOAUTL XHUMHUYCCKUC OIOKCIICPUMCHTHI C COGJIIOI[CHI/IGM mpaBuil 6G3OHaCHOI>'I paGOTLI C
BEIIIECTBAMH M JIA0OPATOPHBIM 00OPYIOBAHHEM;

I HHTCPHIPCTUPOBATL JAHHBIC O COCTAaBC U CTPOCHHHU BCIICCTB, IMOJTYYCHHBICC TIOMOIIBIO COBPECMCHHBIX (1)I/I3I/IKO-XI/IMI/I‘ICCKI/IX MCTOOOB,

— OHNHCBIBATH COCTOSAHHEC JJICKTPOHA B aTOME Ha OCHOBC COBPEMCHHBIX KBAHTOBO-MCEXAaHUYCCKUX HpCI[CTaBJ'IeHI/Iﬁ O CTPOCHHHU aTOMa
JIIA 00BACHEHUS PE3YJIbTATOB CIICKTPAJIbHOI'O aHaJIM3a BEIICCTB,

—  XapakTepu3oBaTb pOJIb a30TOCOAEPIKAIIMX TETEPOLMKIMUYECKUX COECOUHEHUM M HYKIEHMHOBBIX KHUCIOT KaK BaKHEHIIMX
OMOJIOrMYECKH AaKTUBHBIX BEILECTB;

—— HOPOTrHO3UPOBATH BO3MOXHOCTH HNPOTCKAaHUA OKHCIIN-TCIBbHO- BOCCTAHOBHUTCIIBHBIX peaKuHﬁ, JCKalMUX B OCHOBC IMPUPOJHBIX U



IMPOU3BOJACTBCHHBIX ITPOLICCCOB.

2. Conepsxanne yae0HOro npeamera « XUMHs» Ha yriayoaennom yposne B 10-11 kiaacce
2. 1 . TGOPCTI/I‘-ICCKI/IG OCHOBBI XUMHUHN

2.1.1. Ctpoenue BemecTsa.

ATOMHO-MOJIEKYJISIPHOE y4yeHHe. BemiectBa MOJEKYJISIpPHOTO M HEMOJIEKYISIPHOTO CTpoeHUs. KauecTBEHHBI M KOJIUYECTBEHHBIN COCTaB

BellecTBa. MosisipHasi MOTHOCUTEIIbHAS MOJIEKYJIIpHAs Macchl BellecTBa. MosbHas 10151 U MaccoBast 10JIs SJIEMEHTA B BEIIECTBE.

Crpoenne aroma. Hyxmuasl. M3zotonsl. Jledexkr maccel. THmbl pagnoakTUBHOrO pacnaaa. TepMmosaepHblid cuHTe3. OTKPHITHE HOBBIX
XUMUYECKHX DJIJIEMEHTOB. SlnepHble peakiuu. TUIbl SOEpHBIX peakuuil: AeneHre U cuHTe3. CKOpOCTh peakluu paJuoaKTUBHOIO pacraja.
[IpumeHeHne paioOHYKINI0B B MeIULIMHE. MeTo MedeHbIX aToMOB. [IpMeHeHne paJuoaKTUBHBIX HYKJIUI0B B T€OXPOHOJIOIHH.

CoBpemMeHHasi MOJENb CTPOEHMsI aroma. KopmycCKyisipHO- BOJIHOBBIE CBOMCTBA 3JIeKTpoHA. IIpenctaBieHne o KBAaHTOBOM MEXaHUKE.
Coornomenue ae bpoiins. [Ipunuun HeonpenenennoctH [ 'eiizendepra. [Tonsarue o BonHoBOH ¢yHkunu. KBaHTOBBIE yKicia. ATOMHAsi OpOUTAb.
Pacnipenenennie 3JIEKTPOHOB 110 SHEPreTHUECKUMM YpPOBHSAM B COOTBETCTBUM C NPHUHIMIIOM HAUMEHBUIEH HSHEPrUH, IMPaBUIOM XyHAA M
npuniunoM Ilaymu. OCOOGEHHOCTH CTPOCHHMS SHEPreTHUYeCKHX YpPOBHEH aroMoB d-3JIeMEHTOB. OJEKTpOHHas KOH(purypauus artoma.
Knaccudukammss XuMU4eCKUx 3J€MEHTOB (s-, p-, d-, /-37eMeHThI). DIeKTPOHHBIE KOHPUTYpAIMHU MOJIOKUTEIBHBIX U OTPHUIATEIHBHBIX HOHOB.
OcHoBHOE U BO30Y>KIECHHBIE COCTOSIHUS aTOMOB. BaJleHTHBIE 3IEKTPOHBI.

Ilepuoanueckuit 3axkoH. DOPMYIMPOBKA 3aKOHA B CBETE€ COBPEMEHHBIX MPEICTABICHUH O CTPOCHUU aToMa. MHpPOBO33PEHUECKOE U
HayuyHoe 3HaueHue Ilepuoguueckoro 3akona J[. M. MenneneeBa. Pagnyc atoma. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMICTB MPOCTHIX BEIIECTB,
BOJIOPOJHBIX COCIMHEHHUM, BBICIIUX OKCHJIOBH F'MAPOKCHUJIOB B IEPUOAAX U TpyNHHax. DIEKTPOOTPULATEIBHOCTb.

XuMuyeckasi CBsA3b. JJIEKTPOHHAsl MPUPOJAa XMMHUUYECKOHN cBsi3u. Buibl xumuueckoil cBsizu. KoBajeHTHas CBsI3b U €€ XapaKTEPUCTUKH
(oHeprus cBA3M, JUIMHA CBS3H, BAJIGHTHBINA yroJl, KpaTHOCTh CBS3H, MOJIIPHOCTH, NOJISpU3yeMOoCTh). KoBajieHTHAs HenosipHas U MOJISIpHast CBS3b.
OOMeHHBIN U TOHOPHO-AaKIENTOPHBIH MeXaHU3Mbl 00pa30BaHUS KOBAJIEHTHOW MOJISIpHOH cBsi3u. ['eomerpus mMonekynbl. JUMOIbHBIA MOMEHT
CBSI3U, TUMOJIbHBI MOMEHT MOJIeKYJbl. MloHHas cBsi3b. OTIMYME MEXKIYy MOHHON M KOBAJIEHTHOM CBs3bl0. MeTtamnuueckas cBsi3b. Bogopoanas
CBSI3b U €€ BIMSHUE HA CBOMCTBA BelllecTBa. MeXMOJIEKyIsIpHbIE B3auMoaecTBus. [oHsATHE O CynTpaMOJIEKyIIPHOM XUMHUH.

ArperaTHble cocTosiHHS BeriecTBa. ['a3bl. ['a3oBbie 3akoHbI. YpaBHeHHe Kiaiinepona—MenzaeneeBa. 3akoH ABorajpo. 3akoH 00BbEMHBIX
OoTHOWEeHNH. OTHOCUTENbHAS IUIOTHOCTh Ta30B. CpeiHss MOJIsIpHas Macca CMECH.

CrpoeHne TBepAbIX TeN: KPUCTALIMYECKUE U aMOP(HBIE BellecTBa. THUIBI KPUCTAIUTMYECKUX PEIIETOK: aTOMHAs, MOJICKYJIsipHasl, NOHHA,
Mertaummueckas. [lonsatue 06 snmemMeHTapHOW sdeiike. Pacder 4ucia MOHOB, COAEpIKAIMXCS B AJEMEHTapHOU sueiike. VoHHBIE paamychl.
OnpeneneHue MeTaNIMYECKOro paauyca.

3aBUCUMOCTh (PU3MYECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTAUITMUECKOW permeTkd. [Ipuumabl MHOTOOOpasms BemiecTB. CoBpeMeHHBIE

MMpEaACTaBJICHUA O CTPOCHUHN TBCPABIX, JKUAKUX U ra3006pa3H131x BCHICCTB.

HemoncTpamuu. 1. OOpa3ipl BEMIECTB MOJEKYISIPHOTO M HEMOJIEKYJISPHOTO cTpoeHus. 2. Bosronka woma. 3. Monenu momnekyn. 4.



Kpucrannumieckue pemerku.

2.1.2. OcHOBHBIE 3aKOHOMEPHOCTH TIPOTEKAHMS XUMHUECKHMX PEAKIIHIA

Knaccudukanus XuMU4eCKUX peakuuid Mo pa3IMyHbIM NPU3HAKaM CpaBHEHHUs. | OMOTeHHBIE M reTeporenHsle peakuuu. Knaccupukanums
0 3HaKy TerioBoro 3pdekxra. O6patumbie U HeoOpaTUMble peakiuu. KaTanuTuiyeckre 1 HeKaTAIUTUYECKUE peakuu. Peakiuu ¢ n3MeHeHneM
U 0e3 U3MEHEHHS CTETIeHN OKHCIICHUS JIEMEHTOB B COCTUHECHUSX.

DHepreTuka XUMHUYECKHX peakiui. TermnoBoi 3(PGeKT XUMHYECKOW peakiuu. DHAOTEPMUYECKHE M DK30TEPMUUYECKHE PEaKIUH.
Tepmoxumuueckue ypaBHeHHs. Terora oOpa3oBanus BemiecTBa. 3akoH ['ecca u cneacTBus u3 Hero. DHeprus cBs3u. [loHsTHE O BHYTpeHHEH
sHepruM u SHTanbnuu. lloHsTue o0 »HTpomuu. Bropoi 3akoH TepMmomumHamuku. dopmyna bonbsimana. Dueprusi ['mb0ca m Kputepuu
CaMOIIPOU3BOJIBHOCTH XUMHUECKON PEaKIIUH.

Ob6parumeble peakiun. Xumudeckoe paBHoBecue. Koncranra pasHoBecus. [Ipunmun Jle 1larense. PaBHOBecHbIE COCTOSHUS: yCTOWYHBOE,
HeycToiunBoe, 0e3paznuyHoe. CMeleHne XMMHYECKOTO PaBHOBECHS IOJ JIEHCTBHEM Pa3IMUYHBIX (PaKTOPOB: KOHIICHTPALIMU PEAreHTOB WIIU
IIPOJYKTOB PEAKLIUH, JABIEHUS, TeMIIepaTypbl. Poib cMenieHns: paBHOBECHUS B TEXHOJIOTMUECKHUX MPOIIECCaX.

CKOpOCTh XMMHYECKHX pEaKiHii, €€ 3aBUCUMOCTh OT pa3lWYHbIX (HaKTOPOB: MPUPOABI PEarupyroIIUX BEIIECTB, KOHICHTpAIUU
pearupyromux BEMECTB, TEMIEPATYPbl, HAIMYMS KaTaJIM3aTOpa, IUIOLNIAJAM IOBEPXHOCTH PEAarupyrolux BellecTB. Peakuuu roMoreHHsle U
reTeporeHHble. DJIEeMEHTapHble peakiuu. MexaHu3M peakuuu. AKTUBUPOBAHHBIA KOMIUIEKC (IMIEPEXOJHOE COCTOSIHUE). 3aKOH JIEUCTBYIOIINX
Macc. KoHcTaHTa CKOpPOCTH peakinu, €€ pa3MepHOCTh. CKOPOCTh peakiuu paJMOaKTUBHOTO pacnana. Ilepmon monypacnana. IlpaBuio Baut-
T'ogda.llonsTre 00 sHEprUM aKTUBAILMK U 00 3HEPreTUYECKOM Npoduiie peakuuu. YpaBHeHue Appennyca. KatanuzaTopsl 1 kaTanu3. DHeprus
AKTUBAIIMU KATAIM3UPYEMONW M HEKATAIM3UPYEMOW peakinu. AKTUBHOCTbh M CEJIEKTUBHOCTH Karajlu3aTropa. ['OMOT€HHBIH M TeTepOreHHbIN
KaTayiu3. ['oMoreHHsbIit katanus B razoBoii (asze. KaTanuruueckoe OKMCIEHUE YrapHOTO T'a3a B KOHBEPTEPAX BBIXJIOMHBIXT'A30B B aBTOMOOMIISX.
Posb kaTanu3aTopoB B IpUPOJIE U MPOMBIIIIEHHOM MTpou3BoaAcTBe. DepMeHTH! Kak OMOJIOTHYECKHE KaTalu3aTopHhI.

JemoHcTpanuu. 1. DK30TepMUUECKHUE U IHAOTEPMUYECKNE XUMUYECKUE PEAKIIUH.

2. TemnoBble SBJICHUS IIPU PACTBOPEHMH CEPHOM KUCIOTHI M aMMHAYHOM CEIMTPHI. 3. 3aBUCHMOCTh CKOPOCTH PEAKLUH OT MPUPOIBI
BEIECTB Ha MpPUMEpE B3aUMOCHCTBUS PACTBOPOB Pa3IUYHBIX KHUCIOT OAMHAKOBOW KOHILEHTPALMU C OAMHAKOBBIMU KyCOUKaMH (TpaHyIaMu)
IIMHKA U OJIMHAKOBBIX KyCOUKOB Pa3HBIX METAJIOB (MarHus, LIMHKA, )KeJie3a) C paCTBOPOM COJISTHOM KHUCIIOTHI. 4. B3aumoaeiicTBue pacTBOpOB
CEpHOM KHCJIOTHI C paCTBOPAMHU THOCYNIb(aTa HATPUS PA3NUYHOM KOHLIEHTPAMU M TeMIlepaTypbl. 5. 3aBUCUMOCTD IMOJIOKEHHSI paBHOBECHUS B
cucteme 2NO2 » N204 ot TeMiieparypsl.

Jlaboparopusie onbIThI. 1. Katanutuueckoe paznoskeHue me- poKCuaa BOAOPOIa.

2.1.3. PactBOpsI

CriocoObl BBIpKECHHSI KOJIMUECTBEHHOTO COCTaBa PAacTBOpPA: MAaccoBasi JIOJSI pacTBOPEHHOTO BelIeCTBA (MPOIEHTHAs KOHIICHTPAIWSA),
MoJIsipHasi KOHLeHTpalus. TurpoBanue. PactBopenne kak GU3MKO-xUMHUYeckuii mporecc. Kpucramioruaparsl.

Hucnepcusie cuctemsl. Komnmoumnsle pactBopbl. MctuHHBIE pacTBophl. JucnepcHas (asza u aucnepcuonHas cpena. CycneH3uu u
sMynbcud. 3omu 1 reiu. Omanecuennus. Iddext Tungans. Koarymsmus. CequmenTtanus. CuHepesuc.



Peakunu B pacTBOpax aneKTposnToB. KauecTBEeHHBIE peakiMy Ha MOHBI B pacTBOpe. KHCIOTHO-OCHOBHBIE B3aUMOJEHCTBUS B PACTBOPax.
Amoporeprocts. MonHoe mnpousBeneHue Boabl. Bomopoanbiii mokaszarens (pH) pactBopa. CunbHble M crabble 3iekTponuThl. Pacuer pH
PacTBOPOB CHJIBHBIX KUCJIOT M Ienodeld. KoHcTaHThl Aucconnanuy ciaadbix 31eKTpoiauToB. CBsA3b KOHCTAHTHI U CTENEHU AUCCOLMALUH. 3aKOH
pa3Beaenust OctBanpaa. Peakuuu nonnoro oomeHna. IlonHble u cokpalieHHbIe HOHHBIE ypaBHeHHA. [ uaponu3 coneid. ['maponus mo KaTHOHY, MO
aHUOHY, 110 KATHOHY U 110 aHUOHY. Peakius cpeapl pacTBOPOB COJICH: KUCIOTHAsI, IIeI0YHas U HeHTpaibHas. [1omHbIN HeoOpaTUMBIN THAPOIU3.
ITonyueHue peaknuein ruapoiusa OCHOBHBIX cosell. [lonsaTue o nporonuTuueckon teopun bpen- crega— Jloypu. IloHdaTHE O TEOpUM KUCIIOT U
ocHoBaHu# JIptonca. 3HaUeHHE THAPOIM3a B OMOJIOTHUECKMX OOMEHHBIX Iporieccax. [[puMeHeHne ruapoan3a B MpOMBIIIIIEHHOCTH. PaBHOBECHE
MEXly HACBIIIEHHBIM pacTBOPOM M ocaakoM. [IponsBeneHne pacTBOpUMOCTH.

Hemonctpauuu. 1. OnpeneneHne KUCIOTHOCTH CPeibl IPU MOMOIIM MHAMKATOPOB. 2. Dddext Tunnang. 3. OOpa3oBaHre KOMIUIEKCHBIX
COEIMHEHUI NIEPEX0JHBIX METAJLIOB.

JlaGopaTopubie ombiTel. 1. Peakiuu monHOro oomena. 2. CBoicTBa KOJUIOWIHBIX pacTBOpoB. 3. I'maponu3 comeit. 4. Ilomydenue u
CBOMCTBAa KOMIUIEKCHBIX COCIUHEHUMN.

2.1.4. OxucIuTenbHO-BOCCTAHOBHUTEBHBIE TPOLIECCHI

OKHCIHUTENIbHO-BOCCTAHOBUTENBHBIE PEAKUIUU. THUIBI OKUCIUTEIBHO- BOCCTAHOBUTENBHBIX peakiui. OKUCIEHHE M BOCCTAHOBJICHUE.
OKHCIHTENN U BOCCTAHOBUTEIN. METO/ 3JIEKTPOHHOTO U AJIEKTPOHHO-MOHHOTO OajnaHca. [loBeneHre BEMIECTB B Cpelax C pa3HbIM 3HAYCHHUEM
pH. Ilepmanranat kamus Kak OKUCIUTENb. OKHCIUTEIbHO-BOCCTAHOBHUTENbHBIE PEAKIMU B TMPUPOJE, MPOU3BOJCTBEHHBIX MpoOllecCax U
KU3HEACATEIIPHOCTA OPTaHU3MOB.

lanbBannueckuii 3nemMeHT (Ha npuMmepe >nemMeHTa Jlaamans). XuMUYecKue HCTOYHUKH TOKA: TATbBAHMYECKUE IJIEMEHTHI, aKKYMYISTOPBI
W TOIUTMBHBIC 31eMeHThl. DopMa 3anmucyu XMMUYECKOT0 UCTOYHHMKA TOoKa. CTaHIAPTHBIA BOJOPOIHBIN IeKTpoA. CTaHAApTHBIN SJIEKTPOIHBIN
noTeHnuan cucreMbl. [ToHATHE 00 SMEKTPOABMKYIICH CHUJIE peakIUu. DICKTPOXUMHUUYCCKHNA Psiji HAMPSHKCHUN (AaKTUBHOCTH) METAIIOB (Psij
CTaHJAPTHBIX AJICKTPOTHBIX MOTEHITMANIOB). HampaBieHue OKHUCIN-TEIbHOBOCCTAHOBUTEIBHBIX PEAKIIHMA.

ONEeKTpOoaN3 pacIiulaBOB M BOJHBIX PAacTBOPOB AJIEKTPOJIUTOB (KUCIIOT, IIejaoued U cosiei). 3akoHbl 3nekTponusa. IIpaktuueckoe
MPUMEHEHHUE AJICKTPOJIN3A JIJIS TIOJIYICHHS IIEIOYHBIX, MEJT0YHO3EMEIbHBIX METAIIJIOB M ATFOMUHUSL.

Koppo3sus MeTamioB: crocoObl 3alIUTH METAIIIOB OT KOPPO3UH.

JleMoHCTpamuy. B3auMoieiicTBHe MepMaHTraHaTa Kajus ¢ CyJIb(GUTOM HATPHs B Pa3HBIX CPeiax.
2.2. OCHOBBI HEOPraHUIECKON XMMUH

2.2.1. Knaccuukanus 1 HOMEHKIATypPaHEOPIaHUYECKUX COEUHEHUM

Baxneimuye kiacchl HEOPraHMYECKUX BEIIECTB. DJIEMEHThl METAJUIbl U HEMETAUIbl U UX MojoxxkeHue B llepromuueckoil cucrteme.
Knaccudpukanuss 1 HOMEHKIATypa CIOXKHBIX HEOPraHMYECKUX COSAMHEHUN: OKCHJIOB, THAPOKCUAOB, KUCIOT U cojeil. ['eHeTHudeckasi CBS3b
MEXIY KJIacCaMH HEOPTraHUYECKUX coennHeHni. nenTudukanys HeOpraHmuecKuxX BEIIeCTB U HOHOB.

KommnnekcHrie COCIMHCHMUS. CocraB KOMIIJIEKCHOT'O HOHA: KOMIUIEKCOOOpa30BaTENb, JIMTaHBI.
Koopaunammonnoe yucino. HoMeHkIaTypa KOMIUIEKCHBIX COCAMHEHU. 3HAYEHUE KOMIUICKCHBIX coequHeHuil. [IoHsTHE 0 KOOpIMHAIMOHHON
XUMHH.



2.2.2. Hemeramisl

Bonopon. Ilonyuenue, ¢puznueckue U XUuMUYECKHEe CBOMCTBA (peakUy CMETaUIaMU U HEMETaJUIaMU, BOCCTAHOBJIEHUE OKCHUOB U COJIEH).
I'mapunel. TormmBHBIE 3JIEMEHTHI.

[amorensl. OOmas XapakTepUCTHKA OAJIEMEHTOB TJiaBHOW moArpymnmbl VII rpynmel. dusnyeckue CBOWCTBA MPOCTHIX BEIIECTB.
3aKOHOMEPHOCTH M3MEHEHHSI OKUCIUTEIFHON aKTUBHOCTH TaJIOT€HOB B COOTBETCTBHH C UX IMOJIOKEHHEM BIiepuoandeckoi tabmuie. [lopsaok
BBITECHEHHUS TaJOT€HOB W3 PACTBOPOB TaJOT€HUAOB. XJIOp — IMOJIyY€HHE B MPOMBIILICHHOCTH U J1a0OpaTOPUH, PEAKIHH C METaulaMU U
HeMeTaulaMu. B3aumonencTBue XJjiopa ¢ BOJOM M pacTBopamuinesnodei. LlemHol MexaHu3M peaklUuyd B3aUMOJEHCTBUS XJI0pa ¢ BOJOPOIOM.
O06e33apakuBaHue MUTHEBOUW BOBI XJIOPOM. XpaHEHHE U TPAHCIIOPTUPOBKA XJiopa. KucmopoaHsie coemnHeHnsI Xjiopa. [ MmoxXaopuThl, XJI0paThl
U TIEPXJIOPAThl KaK THIMYHBIC okuciauTenu. Ocodennoctu xumun Gpropa, Opoma u nona. Kauecrsennas peakius Ha noj. ['amoreHoBogopo ikl —
MOJIy4€HHUE, KUCIOTHBIE U BOCCTAHOBUTEIIBHBIE CBOMCTBA. XJIOPOBOAOPOA. ['aloreHoBo1opogHbIe KUCIOTH U UX coiu. CossiHast KHCIIOTa U ee
conu. KauecTBeHHbIE peakiiuu Ha rajoreHu 1-uoHbl. [[puMeHenne rajJoreHoB U MX BaXKHEUILIUX COCIMHEHUM.

DJIeMEHTHI TOATPYIIIBI KKCIopoaa. O0mas XapakTepUCTHKA 3JIEMEHTOB TJIaBHOW moArpynmnsl VI rpymmel. @u3ndeckue CBOHCTBA MPOCTHIX
BeriecTB. O30H Kak ayutoTpomnHas Moaudukamus kuciopoza. [Tomydenne ozona. O30HaTOphl. O30H Kak OKUCIUTENb. [103UTHBHAS U HEraTUBHAS
poab 030HA B OKpYyXKarouieh cpene. Bzanmonaeiictere 030Ha ¢ ankeHamu. CpaBHEHUE CBOMCTB 030HA M KUcCJIopoaa. Boma u nepokcua Bogopoaa
KaK BOJOPOJHbIE COEAMHEHUs KHCIOpPOJa — CpaBHEHHE CBOWCTB. llepokcua BomOpoJa Kak OKUCIUTEIb M BOCCTAHOBHUTENb. llepokcumbl
MetauioB. [Torstue 06 opranmdeckux nepokcunax. Cepa. Amtorponus cepbl. DU3HMUECKUE M XUMUYECKUE CBOMCTBA Cephl (B3aUMOJICHCTBHUE C
MeTaJlJIaMH, KHACIOPOJIOM, BOJOPOAOM, PACTBOpPAMH IIENOYEH, KUCIOTAMHU-OKHCIUTENsIMH). B3aumoneicTBue cepbl ¢ CyIb(OUTOM HATpUS C
oOpa3oBanuem THocynb(aTta HaTpusi. CepoBOIOPO] — MOJIy4YeHHE, KUCIOTHBIE M BOCCTaHOBUTENbHbIE cBOMCTBA. Cynbduabl. ucynbdan.
[Monstne o momucynbumax. CepHUCTHIA ra3 KaK KUCIOTHBIA Okcul. OKHUCITUTENbHbIE M BOCCTAHOBUTEIBHBIE CBOMCTBA CEPHHUCTOTO rasa.
[TomydyeHnue cepHUCTOTO Ta3a B MPOMBINUICHHOCTH M jabopatopuu. CepHuctas kuciaora U ee conu. CepHbiid anruapun. CepHas KHCIIOTA.
CBoiicTBa KOHLIEHTPUPOBAHHONW M pPa30aBICHHOW CEpHON KHUCIOTHI. J[eHiCTBHE KOHIIEHTPUPOBAHHOW CEPHOM KHCIOTHI Ha caxap, METalbl,
HEMeTaUIbl, Cyabduasl. TepMuueckas ycTonuuBoCTh cynbdaroB. Kpuctamioruapats! cynbdaroB metaiios. KauecTBeHHas peakiusi Ha CEpHYIO
KHUCJIOTY U €€ COJIU.

DneMeHThl MOATPYNIbl a30Ta. OOmias XapaKTepUCTHKA SJEMEHTOB TJIaBHOW MOATPYIILl V Trpynmnbl. Ou3nuecKkue CBOWCTBA MPOCTHIX
BEILECTB.

A3ot u ero coenunenusi. CtpoeHre MosieKyJibl a3ora. usnyeckue U XMMUYECKUecBocTBa a3oTta. [lomyuenne a3ota B IpOMBIIIUIEHHOCTH
u maboparopuu. Hutpumbl. AMMuak — ero mnojiydeHue, puzuueckue u xuMudeckue cBoiicTBa. OCHOBHBIC CBOMCTBA BOJIHBIX PacTBOPOB
aMMpaka. AMMHaK Kak BOCCTaHOBHUTENb. B3anmonelicTBe aMMuaka ¢ akTUBHBIMU MeTajuilaMu. AMUJA HaTpusl, ero cBoiicrBa. Conu aMMOHMS.
[ToBenenue coneit ammonus nmpu HarpeBanuu. KauectBeHHast peakuusiHa HoH ammonus. [Ipumenenue ammuaka. OKCUIbI a30Ta, UX MOTYYEHUE U
cBorictBa. Oxcup azota (I). Oxucnenne okcuma azora (II) kucmopomom. Jumepusarust okcuga azora (IV). Azotmcras KucioTa M €€ COJIH.
HuTtputhl Kak OKUCIUTENN ¥ BOCCTAHOBHUTENU. A30THAas KHCIOTa — (DU3MUYECKHE W XUMHUYECKUE CBOMCTBA, MOJMyueHUE. A30THAs KHCIOTAa KaK
OKHUCJIUTENh (OTHOILIEHHWE a30THOM KHUCIOTHI K METajllaM W HeMeTajiaM). 3aBUCUMOCTb MPOAYKTa BOCCTAHOBJIECHHSI a30THOW KHCIOTHI OT
AKTUBHOCTH METaJUla U KOHIEHTpauuu KucioThl. [loHsitTne o karuoHe HUTPOHHsS. OCOOCHHOCTh B3aMMOJICWCTBHSI MarHusi W MapraHia c



pa30aBiieHHOW a30THOM KuciaoTod. Hwurtparhl, WX Qu3nueckne W XUMHUYECKHE CBOMCTBA (OKHCIHMTEIbHBIE CBOWCTBA M TEpPMHYECKas
YCTOMYUBOCTH), IPUMEHEHHUE.

®ocdop u ero coeaunenus. Amnorponus ¢ochopa. Pusuueckue cpoiictBa ¢ochopa. Xumuueckue cBoiictBa (ocdopa (peakuu c
KHCJIOPO/IOM, TaJOr€HaMU, METaJUIaMH, CIOKHBIMH BEIIECTBAMM-OKHCIUTENAMH, Ienodamu). [lomydyenune unpumenenue Qocdopa. Xmopumbl
docdopa. Dochunr. Pochuasl. Dochopusiii anruapua. Oprodochopnas u metadochopHass KUCIOTH U WX coinu. KadecTBeHHas peakius Ha
optodocdatel. Paznoxenue oprodochopHoii kucnotsl. Ilpumenenue ¢ochopHON KUCIOTHI U ee coneid. buonormueckas ponb (ocdaros.
[Tupodocdopnas kuciora u nupodocdarsl. Oxcua pocdopa (I1I), pochopucras kucnora u ee conu. DochopHoBaTHUCTAS KHCIOTA U €€ COIH.

[onrpymnmna yrinepoaa. O0mias XxapakTepuCTHKA JIEMEHTOB TJIaBHOM moArpynmsl [V rpynms.

VYrnepoa. Amnorporusi yraepona. CpaBHEHHE CTpOEHHUS M CBOMCTB Trpaduta M anmaza. DymepeH Kak HOBas MOJEKyJspHas Qopma
yriepoja. YToib: XUMHUYECKHE CBOMCTBA, MOJydyeHHE W npuMeHeHue yrid. KapOuasl. ['mpponms xapOupa kaiaplus U KapOuaa alrOMHHUSA.
KapOunpl mnepexoAHblX MeTaIoB (kene3a, XpoMa M Jp.) Kak CBEpXIpouyHble MaTepuanbl. CHHTE3-Ta3 Kak OCHOBAa COBpPEMEHHOM
OPOMBIIIICHHOCTH. OKCHIBI yriaepoja. DJIEKTPOHHOE CTPOSHHE MOJIEKYJbl YrapHOTO ra3a. YTolb W yrapHblii ra3 Kak BOCCTaHOBUTEIH.
Peakuusi yrapHoro raza ¢ pacijiaBaMy IIEJIOYEH.

Cunte3 ¢popmuaroB. OOpa3oBaHue yrapHOTrO ra3a Ipu HEMOJIHOM CropaHuH yrisi. buonornueckoe neiictBue yrapuoro rasa. [lomydyenue u
MPUMEHEHNE yrapHOro ra3a. YTJEKHCIbIN ra3: MoJydeHue, XHMUYECKHEe CBOMCTBA (B3aMMOJICHCTBHUE YIJIEKHCIIOTO Ta3a C BOJOW, IEI0YaMH,
MarHueM, MePOKCUAAMH METAIIOB). DJIEKTPOHHOE CTPOCHUE YIIIEKUCIIOTO ra3a. YTolibHas KuciaoTa u ee conu. KapOoHaThl U THAPOKapOOHATHI:
UX TOBe/IeHUe Mpu HarpeBaHuu. KauecTBeHHas peakuus Ha kapOoHaT-uoH. HaxoxneHue kapOOHATOB MarHus M KajblUs B IPUPOJIE: KOPAJLIbI,
YKEMYYT, U3BECTHSKH (M3BECTKOBBIEC TOPBI, KAPCTOBBIE MEUIEPHI, CTAIAKTUTHI U CTAJIarMUTHI).

KpeMuuii. ®uznueckne U XMMHUYECKHE CBOWCTBA KpeMHMs. Peakuuu ¢ yriem, KMCIOPOAOM, XJIOPOM, MarHMEM, pacTBOpPAMHU ILIEJIOYEH,
cepoBosiopogoM. Cunan — BogopoaHoe coenuHenne kpemuus. Cumuiuapl. [lonyuenne n npumeHenue kpemaus. Okcun kpemaus (IV), ero
cTpoeHue, pU3ndeckre U XUMUYECKHUE CBOMCTBA, 3HAYCHUEB PUPOJIC U TpUMEeHEHHEe. KpeMHUEBbIe KUCIOTHl U UX COJH. [ MAPOIIN3 CHITUKATOB.
CunukaTHble MUHEPAJIbl — OCHOBA 36MHOM KOPbI. AJTIOMOCUJIMKATHI.

bop. Oxcun 6opa. bopras kucnora u ee conu. bypa. Bogoponusie coennaenus 6opa — 6opansl. [I[pumenenne coequHeHuit 6opa.

bnaroponnsie (uHepTHBIC) Ta3pl. OOmIas XapakTEpHUCTHKA 3eMeHTOB riaBHOUM moarpymnmbl VI rpymmbl. OCOOEHHOCTH XUMHYECKUX
cBoiicTB. [IpuMenenune 61aropoaHbIX Ta30B.

Hemonctpauuu. 1. 'openne Bogopoaa. 2. [Tonydenue xsmopa (OnsIT B IpoOUpKe).

3. OKHCIUTENBHBIE CBOMCTBA PacTBOpa rumoxjopura Hatpus. 4. OneITel ¢ 6poMHOI Bomoi. 5. IlnaBnenue cepsl. 6. ['openue cepsl B
kucnopone. 7. BzaumonetictBue xkeneza ¢ cepoir. 8. ['openue cepoBogopona. 9. Ocaxnenue cynbdumos. 10. CpoiicTBa cepructoro rasza. 11.
JlelicTBUEe KOHUEHTPUPOBAHHON CEPHOM KUCIOTHI Ha MeIb U caxapo3y. 12. PacTBopenne ammuaka B Boze. 13. OCHOBHBIE CBOMCTBa pacTBOpa
ammuaka. 14. Karanutuueckoe okucienue ammuaka. 15. [lonyuenne okcuaa azora (I)u ero oxucnenue Ha Bo3ayxe. 16. JlelicTBue a30THOM
KUCJIOTHI Ha Mmeab. 17. ['openue ¢ocdopa B xucimopoxe. 18. IlpeBpamenune kpacHoro ¢ocdopa B Oenblit 1 ero cBeueHue B TeMHOTE. 19.
BsaumopnetictBue ¢ochoproro anruapuaa ¢ Bogoud. 20. O6pasubl rpadura, anmasza, kpemuus. 21. I'openue yrapHoro raza. 22. TymeHnue
MJIAMEHM YTIIEKUCIBIM ra3oM. 23. Pa3noxxenue Mpamopa.



Jlabopatopubie ombIThl. 1. [Tomyuenue xmopa u u3ydeHue ero cBouctB. 2. CBOMCTBa XJopcoaepkamux otoenuBareneid. 3. CBoiicTBa
Opoma, nosaa u ux comneil. 4.Mizyuenue cBOMCTB CEpHOM KUCIOTH U ee coneil. 5. M3ydyeHnue cBOiiCTB BOAHOTO pacTBopa amMmuaka. 6. CBoiicTBa
cosieit ammonums. 7. KauecTBeHHast peakius Ha KapOoHaT-uoH. 8. VcmbITaHue pacTBOpa CHIIMKATa HATpHUs WHAUKATOpoM. 9. O3HaKOMIICHHE C
00pa3iaMu NPUPOIHBIX CHIIMKATOB.

2.2.3. Meramis

OO6mmit 0030p 2JIeMEHTOB — MeTaioB. CBOWCTBAa MPOCTBHIX BEIIECTB-METAUIOB. DJIEKTPOXUMHUYECKUM Pl HANPSHKCHUH METaJlIoB.
Mertammyeckue Kpuctauinaeckue pemerku. CruiaBel. XapakTepucTHKa Hanbosee U3BECTHBIX CIUIaBoB. [loyueHne u npuMeHeHne METaIOB.

[[lemounple Metamael. OOmas XapaKTepUCTHKA JJIEMEHTOB TJIaBHOW mnoarpymmbl [ rpymmbel. CBOWCTBA IIENOYHBIX METAJUIOB.
Pacnio3HaBaHHME KaTHOHOB JINTUS, HATPUA U Kanus. HaTpuil U Kanuii — NpeACTaBUTENHN IIEJIOYHBIX METAJLIOB. XapaKTEepHbIC PEAKLIUKU HATPUs
n kanus. [lonmydenne menoynsix MetamioB. OKcHIbl U MepoKcHbl HaTpus U Kanus. CoequHenus Hatpus U Kanus. Coim HaTpus, Kanus, X
3HA4YCHHE B MPUPOJE U KU3HU yesoBeka. Cola u eIKUi HaTp — BaKHEHIINe COeAMHEHUsI HATPUSl.

Bepunnmii, Marauii, menoyHo3eMmenbHble MeTauibl. OOIIas XapakTepUCTHKa 3JEMEHTOB riaBHOW moarpymmsl II rpynmsl. bepuimii,
MarHui, IIeJI0YHO3eMeNIbHbIE MeTaluibl. AM(OTEpHOCTh OKCHIA U THIApokcuiaa Oepwuans. OKpacka IUIAMEHU COJISIMU IIETOYHO3EMENbHBIX
METaJuI0B. Marauii u Kanubluii, ux o0I1as XapakTepUCTHKa Ha OCHOBE MosiokeHus B Ileproauueckoii cucteme snementos Jl. M. Menaeneesa u
cTpoeHus: aroMmoB. [lomydenue, Qu3mdyeckue M XUMHUYECKHE CBOMCTBA, MPUMEHEHUE MarHus, KajblUs U uUX coenuHeHuil. Conu marHus u
KaJbLIMA, X 3HAUE€HHE B IPUPOJICH KHU3HH YeJoBeKa. JKecTKOCTh BO/IbI U CIIOCOOBI €€ YCTPaHEHHUS.

Amomuaui. PacnipocTpaHeHHOCTh B TIpUpoOJE, GU3MISCKHE U XUMHUUYECKHE CBOMCTBA (OTHOIIEHHE K KHCJIOPOJY, TaJloTeHaM, pacTBOpam
KUCJIOT M Ienoueid, amomorepmust). [IponsBoacteo amomunus. [Ipumenenue amomMuHus. AMMOTEPHOCTh OKCHIA M TUAPOKCHIA ATIOMUHUS.
Conu amomunus. [TomHoe pasznoxeHue BOJOW COJIEH aTIOMHHUS CO CIa0BIMU ABYXOCHOBHBIMHU KHUCJIOTaMH. AJTIOMHHATHI B TBEPIOM BHUJIC U B
pactBope. KoMIekcHble COeIMHEHNS aTFOMUHUS.

OnoBo u cBuHell. PU3NUECKHE U XUMUYECKHE CBOMCTBA (PEaKIMK C KUCIOPOIOM, KuciaoTamu), mpumenenue. Conu onosa (II) u cBunIa
(IT). CBHHIIOBBII aKKyMYJISITOP.

Mertamibel no6ouyHbIX moArpynm. OOmas xapakTepucTuka nepexoaHbix MetauioB [—VII rpynn. OcoOGeHHOCTH CTpPOEHHsI aTOMOB
nepexoAHbIX MeTamioB. O0mue Gpusnueckue u XuMuIeckue cBoicTBa. IlpuMeHeHne MeTasioB.

Xpom. DuznUecKue CBOMCTBA XpoMa. XMWMHUYECKHE CBOMCTBAa XpoMma (OTHOIICHHE K BOASHOMY TMapy, KHCIOPOIY, XJIOPY, pacTBopam
kucaor). Ilonmyuenne m npumeHeHue xpoma. CoenuHeHUs Xpoma. V3MeHeHue OKHCIMTEIbHO-BOCCTAHOBUTENBHBIX M KHUCIOTHO-OCHOBHBIX
CBOMCTB OKCHJIOB U THIPOKCHIOB XpOMa C pOCTOM CTEMEHU OKHUCIeHUS. AMQoTepHbIe cBOICTBA okcuaa u ruapokcuaa xpoma (II1). Okucienne
coseit xpoma (III) B xpomatsl. B3aumMHbIe epexoibl XpOMAaTOB U IUXPOMATOB. XpOMAaThl U IUXPOMAThl Kak okuciautenu. [lonHoe pasznoxeHue
BOJION coJieil Xxpoma

(III) co cnabbiMu TBYXOCHOBHBIMU KUCIOTaMU. KOMITJIEKCHBIE COETUHEHUS XPOMa.

Mapranen. ®u3nueckre CBONCTBAa MapraHia. XMMHUYECKHE CBOWCTBA Maprasiia (OTHOLIEHUE K KHUCIOPOIY, XJOPY, paCTBOpaM KHUCIIOT).
[Tomyyenue u npumenenue mapranma. Oxcua mapranna (IV) kak okuciautenp u kKaramusatop. [lepMaHraHaT kanusi Kak OKUCTUTENb. OKCHUIT U
ruapokcua mapranna (I): monydenne u cBoiicrBa. Coenunenust mapranna (I1I). Manranar (VI) kanus u manrasat (V) Kanus, X MOJTydeHHE.



Kenezo. Haxoxaenune B mpupoje. 3HaUeHUE Keye3a sl OpraHu3ma yeioBeka. Ouszndeckue CBOMCTBA jKeje3a. XMMHYECKHE CBOWMCTBA
Kene3a (B3aMMOJEHCTBHE C KHUCIOPOJOM, XJOPOM, CEpPOM, yrieMm, BOJOM, KHUCIOTaMH, pacTBOpamu coseil). CriaBbl XKenne3a C yIiepoJIoM.
[Tonyuenune u npumenenue sxene3a. CoenuHeHHs kene3a. CpaBHEHHE KHCIOTHO-OCHOBHBIX M OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIX CBOMCTB
ruapokcuaa xenesa (I1I) u rugpokcuaa sxenesa (I11). Conu xenesa (II) u xxenesa (I11). Metons! nepesoaa coei xxenesa (I1) B conu xenesa (111)
u obpatHo. [lomHOE pasznoxenue Boaou coneit xenesa (I11) co cmadpiMu TByXOCHOBHBIMH KUCIIOTaAMHU.

OxkucnurenbHble CBOMCTBA coequHeHni xxene3a (I11) B peakuusx ¢ BOCCTaHOBUTENSIMU (MOAUIOM, CEPOBOJOPOAOM U Mebl0). [{lnanuansie
KOMIUIEKCHI xkene3a. KauectBennble peakuuu Ha noHbl xxenesa (II) u (I11). depputhl, Ux moJIydeHHE ¥ MPUMEHEHHE.

Mens. Haxoxnenue B nipupoje. buonorndeckas poib. @u3nyueckre ¥ XUMUUECKHE CBOMCTBA (B3aUMOJIEHCTBHUE C KHCIOPOJOM, XJIOPOM,
CepOM, KUCJIOTaMU- OKUCITUTEIIMU, XiopuaoM skenesa (I11)). BzaumoneiictBue Mean ¢ KOHIIEHTPUPOBAHHBIMH COJISTHOM, OPOMOBOIOPOTHON U
MOJIOBOJIOPOAHON KucioTaMu 0e3 noctyma Bo3ayxa. [lomydenwme u mpumenenue menu. Oxcupn u runpokcun memu (II). Comu menm (ID).
Mennsiii kynopoc. Ammuakatel Mmenu (I) m memu (II). ITomyuenue oxcuma meau (I) BoccranoBienwem rumpokcuga meau (II) rimroxo3oi.
[Tonyuenune xnopuna u noauna meau (I).

Cepebpo. Dusmueckne M XUMHUYECKHE CBOMCTBA (B3aMMOJICHCTBHE C CEPOBOJOPOJAOM B TMPUCYTCTBUU KHUCIOpPOAA, KHCIOTaMU-
okuciurensmMu). OcaxaeHne okcuaa cepedpa mpu JeHCTBUM IEJI0YN Ha COMU cepedpa. AMMHaKaThl cepedpa Kak okuciuTenu. KadecTBeHHas
peakius Ha HoHBI cepedpa. [Ipumenenne cepedpa.

3on0ro. dusnyeckue M XUMHUYECKHE CBOMCTBA (B3aUMOJEHCTBUE C XJIOPOM,

«IapCKOM BOAKOI»). 30s10TOXII0pOoBOAOpoaHas kucioTa. ['mapokcun 3omota (I1I). Kommiekcesr 3omota. CriocoObl BBIZIEICHUS 30J10Ta U3
30JI0TOHOCHOM nopoabl. [Ipumenenue 3o5o0ta.

Hunk. ®Pusznueckne M XUMUYECKHE CBOMCTBA (B3aMMOJECUCTBUE C TaJIOT€HaMH, KHUCIOPOJOM, CEpOM, BOJOW, pacTBOpaMu KHUCIOT U
menoyeit). [lomyuenne u npumMeHeHne MHKAa. AM(POTEPHOCTh OKCHA U TUAPOKCHU/IA IIMHKA. BaxkHel1e coau HuHKa.

PryTh. ®u3nueckre u XUMHUIECKHE (B3aUMOJICHCTBUE C KUCIOPOJIOM, CEPOM, XJIOPOM, KHUCIIOTAMU-OKUCIUTEIIMHI) cBoicTBa. [TomydeHue u
IPUMEHEHHE PTYTH. AMajbramMbl — CIUIaBbl pTyTH ¢ MeTaiamu. Oxkeun prytH (II), ero nomyuenue. Xnopua u noaun pryru (1I).

Hemouctpanuu. 1. Komtexkuust metamios. 2. Konneknus munepanoB u pya. 3. Komtekuus «XKene3o u ero cruaBe». 4. OxpanimBaHue
IJIaMEHU COJISIMM IIEIOYHBIX WIIEI0YHO3EMEIbHBIX METauIoB. 5. B3aumonelictBue Hatpusi ¢ Bojod. 6. BzaumopeiicTBue kanbLusi ¢ BOJOM. 7.
Komneknusa «Amomuani». 8. [lnaBnenune amomunus. 9. Bzaumopelicteue amomMunus co menoudbto. 10. Amomortepmus. 11.B3aumonelicteue
XpoMa C COJISIHOM KHcioToi 6e3 moctyma Bo3ayxa. 12. Ocaxnenue ruppokcuga xpoma (III) m oxucnenue ero mepokcujoM Bojpopona. 13.
Paznoxxenue nuxpomara ammonusd. 14. PaznmoxeHnue nmepokcuaa BOAOpOJa MOJ JEeUCTBUEM AUMOKcHAAa MapraHua. 15. OcaxaeHue ruapokcuia
xenesa (II) u okucnenue ero Ha Bozayxe. 16. Beigenenue cepedpa U3 ero comueit neidcTBuEM Meu.

JlaGopaTopubie ombITBl. 1. OkpammBaHuE IUIAMEHH COCIMHEHHSMHU IIEIOYHBIX MeTauioB. 2. (O3HaKOMJIEHHWE C MUHEpajaMu |
BAKHEUIIUMU COEIUHEHUSAMH IIEJOYHbIX MeTawioB. 3. CBoHcTBa COEIMHEHMM IIeNOYHbIX MeTawioB. 4. Okpacka IUIaMEHH COJIIMHU
MIEJIOYHO3EMEIbHEIX MeTalu1oB. 14. CBolicTBa MarHusa U ero coeauHenuii. 15. CsoiictBa coenuHenni kaiaplug. 16. JKectkocth BOoabl. 17.
CaoiicTBa amomunus. 18. CBolicTBa coeauHeHui amroMuHusg. 19. CBolicTBa 0ji0Ba, cBMHIIA M MX coeauHeHuii. 20. CBoicTBa coequHCHMI
xpoma. 21. CpoiicTBa MapraHia U ero coequHeHuil. 22. N3yuenne muHepanon xenesa. 23. CpoiicTBa xene3a. 24. CBOWCTBA MEH, €€ CIUIAaBOB



U coenuHeHni. 25. CBONUCTBA IIMHKA U €r0 COSIUHECHUI.
2.3. OCHOBBI OPraHUYECKON XUMHH

2.3.1. OcHOBHBIE IOHATHS OPTAHMYECKOM XUMUH

IlosiBiieHHME U pa3BUTHE OPraHUYECKOM XUMUU Kak Haykd. [Ipenmer m 3amaum opraHnyeckod XxuMuu. MecTo U 3Ha4Y€HHE OPraHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAayK. B3aMMOCBsI3b HEOPraHMYECKUX U OPTaHUYECKUX BEILIECTB.

OcoOenHocTH oOpraHuyeckux BemiecTB. [IpuuumHbl MHOrooOpasusi opraHmdeckux BemecTB. OpraHuuyeckde BellecTBa B IMPHUPOJE.
VYriepoaHblii CKeNleT OpraHuyecKo MOJIEKYJIbl, €ro TUIIBL: IUKINYecKUue, anukindeckue. KapOouukinyeckue MreTepolrnKInIecKue CKeIeThl.
KpatHocTh XxMMHUeCKON CBSI3U (BUABI CBA3EM B MOJIEKYJaX OpraHMYECKHMX BELIECTB: OJMHAPHBIE, ABOWHBIE, TPOWHBIE). I3MeHeHue sHeprun
CBsI3€M MEXIy aTOMaMH yTJIepo/ia IPU YBEJIMYEHUH KPATHOCTH CBsI3U. HachllleHHbIE N HEHACHIIICHHBIE COETMHEHMS.

DNEeKTPOHHOE CTPOEHME U XMMHUYECKHE CBsI3M aroma yrieponaa. ['mOpuausanuss aTOMHBIX OpOWTalei, €e TUIbl AJI OpPraHMYeCKHX
coeauHeHuit: sp3, sp2, sp. O0pazoBaHue CT- U P-CBsI3eH B MOJIEKyJIaX OPraHUYECKHX coequHeHni. [IpocTpaHCTBEHHOE CTPOCHUE OPTaHUYECKUX
COCIUHEHUN.

XVMMHYECKOE CTPOECHHE KaK IMOPAJOK COECIMHEHHS aTOMOB B MOJIEKYJE COIVIACHO UX BaJIEHTHOCTU. OCHOBHBIE IOJIOKEHUS TEOPHUU
XUMHYECKOTO CTPOEHHUSI OpraHuyeckux coenuHeHud A. M. BytiepoBa. 3aBUCMMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOTO CTPOCHHSI MOJICKYII.
CrpykrypHast popmyna. M3omepuss u u3omepsl. CTpYKTYpHasi ¥ MPOCTPAHCTBEHHAss m3omepus. Mzomepust yriepoaHoro ckenera. M3omepus
MoJoKeHusa. MexkiiaccoBasi u3oMepusa. Buubl npocTpaHCTBEHHOW nm3oMepuu. OnTuueckas u3oMepus. ACUMMETPUYECKHI aToM YIJepoja.
OnTryeckue aHTUIOIbl. XUPaJIbHOCTh. XHUpaAJIbHBIE U aXHpaibHble MOJIEKYJIbL. ['eoMeTprueckasu3zoMepus (LIMC-, TPAHC-U30MEPHS).

DUBHKO-XUMHUECKHE METObI HCCIICIOBAHUS CTPOCHUS M PEAKIIMOHHOM CIIOCOOHOCTH OpraHndeckux coeauHenuii. Cnexrpockonus AMP,
Macc- CIIeKTPOMETpusi, HH(PpaKpacHasi ClIEKTPOCKOTIHSL.

DIIEKTPOHHOE CTPOCHHE OPTaHUYECKUX BEIIEeCTB. B3anMHOE BIUSHUE aTOMOB M TPYII aTOMOB. DJeKTpoHHBIC (P dekThl. UHIYKTUBHBINA 1
me3oMepHbIi 3¢ dexTrl.IIpencraBnenue o pe3oHaHce.

Knaccudukanus opranndeckux BemiecTB. OCHOBHBIE KJIacChl OpPraHMYECKHX coeIuHeHHUH. [IpuHIMMBI Kiaccu(pUKAMH OpraHMYECKUX
coequnenuii. [lonarue o pynxnmonansHoi rpymnmne. Knaccudukanus opraHMuecKuX COSAMHEHUH Mo (YHKIMOHAIBHBIM rpynmnaM. [ 'omonorusi.
I'omousoru. I'omonorudeckas pa3HOCTh. ['OMOIOTHYECKUE PSABI.

Homenknarypa oprannueckux BewiecTB. MekayHapoaHas (CUCTEMaTHUYecKas) HOMEHKJIATypa OpPraHMYECKHUX BEIECTB U MPUHIUIIBI
00pa3oBaHMs HA3BaHUN OPraHUYECKUX COCIMHECHHN. ParmonanbHass HOMEHKIATypa.

Knaccudukanus m ocoOeHHOCTH opraHWdeckux peakiuil. CrnocoObl 3amuceil peakiuii B opraHndeckoil xumuu. Cxema U ypaBHEHHE.
VYcnosus nposeneHus peakuuil. Kimaccuduxamus peakiuii opraHiyecKux BEIIECTB MO CTPYKTYPHOMYIIPHU3HAKY: 3aMelleHHe, MPUCOeInHEHHE,
OTILIEIUIEHNE. PeaklnOHHbIE IIEHTPHI.

[lepBoHaYaIbHBIE TOHATHS O TUMAX U MEXaHU3MAaX OPraHUYECKUX peakiui. [ OMOTUTUYECKUI U IreTePOTUTUYECKUN pa3pbiB KOBAJIEHTHOM
XUMHYecKoi cBs3u. CBOOOTHOpAAMKATBHBIN U MOHHBIH MEXaHU3MBI peakiuu. [loHsTHe 0 cCBOOOAHOM paawKkane, Hykieoduse, nekrpodue,
kapObokatnoHe W kapOaHumoHe. OOO3HAUEHHE HOHHBIX peaKkUUid B OpraHudeckod XUMUU. OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIUU B
opranudeckoil xumun. MnenTuduxanms opraHn4eckux coeMHeHUN. [ 'eHeTndeckas CBA3b MEXIY KJIacCaMH OpPraHUYECKUX COSIMHEHUM.



JemoHcTpanuu. Moaenn opraHM4ecKux MOJIEKyJI.

2.3.2. VrineBonoposl

AnkaHpl. DJIEKTPOHHOE W TMPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJIbl MeTaHa. sp3- [uOpummsamus opOurtaneir aToMoB yriepoja.
I'omonoruueckuit psa u obmas ¢popmyna ankanoB. CrucreMaTudeckass HOMEHKIIATypa allkaHOB M PaJuKayioB. VI3oMepusl yriaepoaHOTo CKeleTa
ankaHoB. [lonstue o koHpopmammsax. Du3nUEecKHe CBONCTBAa aJIKaHOB. 3aKOHOMEPHOCTH HW3MEHEHUS(DH3NYECKUX CBONCTB. XHUMHUUYECKHE
CBOMCTBA aJIKAHOB: TAJIOTEHUPOBAHKNE, HUTPOBAHUE, JETHAPUPOBAHUE, TEPMHUUECKOE pa3iiokKeHue (MUPOJIn3), TOPEHUE KAK OJUH U3 OCHOBHBIX
HCTOYHUKOB TEIUIa B MPOMBIIIJICHHOCTH U OBITY, KaTaIUTUYECKOE OKHCIIEHUE, KPEKUHT KaK CIOCOObI MOJIyYeHUsl BaKHEUIINX COCAMHEHUHN B
OpPTaHMYECKOM CHHTE3€, M30MEpHU3alvs Kak Croco0 TONydeHUs BBICOKOCOPTHOTO OeH3WHa. MexaHu3M peakiuu CBOOOJIHOPAIUKAIBLHOTO
3aMenleHusl (Ha TpuMmepe XJopupoBaHHs MeTaHa). CHHTETHYECKHe CIOCOObl MOJMYYeHHS alKaHOB. MeTOoNbl TMOJTYy4YeHHs] allkaHOB U3
ANKWITATOTeHUIOB (peakiusi Bropra), aexkapOOKCHIMPOBAaHUEM COJIel KapOOHOBBIX KHUCIIOT M AJIEKTPOJIM30M PACTBOPOB COJEH KapOOHOBBIX
KHCJIOT. HaxokJeHneankaHoB B IPUPOJIE U MPUMEHEHHUE AJIKAaHOB.

Huknoankanpl. CTpoeHHe MOJEKyNl IMKIoankaHoB. OOmas ¢opMyna mukiIoankaHoB. HomeHknarypa mHKIoadKkaHoB. M3zomepus
[UKJIOAJIKAaHOB: YIJIEPOJHOTO CKEJIeTa, MEKKIIacCcoBasi, MPOCTPAHCTBEHHAs (LMC-TpaHc-uzomepus). HampsokeHHble 1 HEeHaNpsKEHHbIE LUKIIBI.
Crenuduka CBOHCTB IIMKIOATKAHOB C MAJBIM pa3MepoM IWKIa. XHUMHUYECKUE CBOWCTBA ITUKJIONPOIIAHA: TOPCHHE, PEAKIMH MPUCOSIMHCHUS
(ruapupoBaHMe, MPUCOEIWHEHUE TajOreHOB, TaJOTr€HOBOJOPOJIOB, BOJbI) M LHMKIOTE€KCAHA: TOPEHHME, PEaKIHH paAUKAIbHOTO 3aMelICHUS
(xIopupoBanue, HUTpoBanue). [lomydeHne MUKIOAIKAHOB U3 alTKAaHOB M IUTAJIOT€HATTKAHOB.

AnKeHBI. DIIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOSHUE MOJEKYJbI dTHWIeHA. Bp2- ['ubpunu3amnus opOuTaneir aroMoB yriaepojaa. CT- u p-
Ces3u. ['omonornyeckuii psa u obmas dopmyna aakeHoB. HomeHkaTypa ankeHoB. M3oMepus aJKeHOB: YIJIEPOJHOTO CKeJleTa, MOJOKECHHS
KpaTHOM CBSI3U, MPOCTPAHCTBEHHAs (F€OMETpHYecKasi U30MEPHUsl, WM LUC-TpaHC-U30MepHsl), MexKkaccoBasi. Dusnyeckue CBONCTBA aJIKEHOB.
XVUMHYECKHE CBOWCTBA aJKEHOB. Peaknuu 31eKTpOQUIBHOTO MPUCOENWHEHHUS KaK Crnoco0 MoyiydeHus: (DYHKIHMOHAIBHBIX MPOU3BOIHBIX
YIICBOMOPOAOB: THUIPHPOBAHHE, TaJOT€HUPOBAHWE, THUAPOTATIOTCHHUPOBAHUE, THUIApATallds aJIKCHOB. MexXaHu3M d3IeKTPO(HILHOTO
npucoeArHeHns K ankeHaMm. [IpaBuno MapkoBHHKOBA U €r0 0OBSCHEHUE C TOYKU 3PEHMSI ANEKTPOHHOU Teopuu. PaaukanbHOe MPUCOETUHEHHE
OpoMOBOJIOpOJIa K alKeHaM B TPUCYTCTBHH TEpeKHuceil. BzanMopeilicTBue alkeHOB ¢ OpOMOM W XJIOPOM B Ta30BOW (a3e MPU BBICOKOM
TEMIIEpaType WA Ha CBETY.

OxkucneHne alkeHOB: TOpeHre, OKUCIICHNE KUCIIopoaoM B npucytctBuu xnopunosnamiamus (1) u menu (1) (Bakep-niporecc), okucnenue
KHUCJIOPOJIOM B IIPUCYTCTBHH cepedpa, OKHCIEHUE TOPSIYUM MOJKUCIEHHBIM PACTBOPOM IE€pMaHTaHaTa Kajusl, OKHCIEHUE TIEepPMAaHTaHATOM KaJIHsl
(peakuust Barnepa), ozoHupoBanue. KauecTBeHHBIE peakuuy Ha JBOWHYIO CBsA3b. [IpOMBIIIICHHBIE W JIAOOPAaTOPHBIE CIIOCOOBI TMOJIYYEHHS
ankeHoB. llomydeHne ankeHOB IErMIpPUPOBAHUEM AJKAHOB; PEAKIMEH SJIMMHUHHUPOBAHUSA U3 CIUPTOB, TAJIOTE€HAIKAHOB, JUTAJIOr€HAIKaHOB.
[IpaBuio 3aiiueBa. [lonumepusanusa ankeHoB. Ilonumepnsanus Ha katanuzaropax Llurnepa— Harra. IlonudaTHiieH Kak KpYHNHOTOHHAXHBIN
IPOAYKT XUMHUYECKOTO MTPOU3BOJICTBA. [I[puMeHeHe alKeHOB (3TUJIEH U IPOIHIIEH).

Anxanuensl. Kinaccuduxanus ankaaneHOB MO B3aMMHOMY PAacIOJOKEHUIO KpaTHBIX CBsizel B Mosiekyse. OCOOEHHOCTH 3JIEKTPOHHOTO U
MPOCTPAHCTBEHHOTO CTPOEHUS COMNPSDKEHHBIX —ankagueHoB. OOmas dopmyna ankaaueHoB. HomeHknaTypa M u30Mepus allkaJIMEHOB.
®dusnueckue CBOWCTBA alKaJUEHOB. XHMMHUUYECKHE CBOMCTBA aJIKaJMEHOB: pEaKkUUHM NPHUCOCIUWHEHHUS (TUIPUPOBAHUE, TaJIOTEHUPOBAHUE),



ropenus unoiaumepuzanuu. 1,2- u 1,4-Ilpucoenuunenue. [lonyuenue ankaauneHoB. CunHTe3 Oyraauena u3 OyraHa u staHona. [lomuMepusarus.
Kayuykun. Bkmag C. B. JlebeneBa B TONy4YeHHE CHHTETHYECKOTO Kaydyka. Bynkanuzauumsi kaydykoB. Pesmna. MHuorooOpasue BuUIOB
CUHTETHYECKUX Kay4yyKOB, UX CBOWCTBA U MPUMEHEHHE.

ANKUHBI. DIEKTPOHHOE W TPOCTPAHCTBEHHOE CTPOSHUE MOJCKYINbl aneTwieHa. sp-I ubpuamsamust opOWTaneil aroMoB yriepoja.
['omonoruyeckuii psng u oomast popmyna ankuaoB. Homenkiarypa ankuHoB. M3o0Mepust alKMHOB: YIIIEPOJIHOTO CKEJIeTa, TOJIOKEHHUST KPaTHOM
CBSI3U, MEXKiaccoBas. PU3NUECKUE CBOMCTBA AJIKMHOB. XMMHUYECKHE CBOWCTBA aJKMHOB. Peakiny NMpHUCOETMHEHHUS KaK CHOCO0 IMOIydeHHs
MOJIUMEPOB U JAPYTUX MOJE3HBIX MPOAYKTOB. [ mapupoBanue. Peakium npucoeAnHEHUs TajJoreHOB, raJoreHOBOIOPOAOB, BOJLL. TpuMepu3anus
U auMmepuszanus aunetwieHa. Peaknuu 3amenieHusi. KucnoTHble CBOMCTBAa aJKMHOB C KOHLIEBOW TPOMHON CBSI3bIO. AIETHICHHBIL.
B3anmoneiicTBre aleTUICHUIOB CcrajioreHagkaHaMu. ['openue anetrwieHa. OKUCIEHNE aIKWHOB pacTBOPOM INepMmaHraHarta kanus. [lomydyenue
aleTUIIeHa MUPOJIM30M METaHa M KapOWAHBIM MeToaoM. CHHTE3 aJKWHOB alKUIUpOBaHUEM aneTwinnoB. [IpumeHenue anerwmneHa. ['openwue
aleTHJIeHa KaK HCTOYHUK BHICOKOTEMIIEPATYPHOI'O TUIAMEHH JJIs CBAPKU U PE3KH METAJUIOB.

Apenbl. Uctopusi otkpeitust Oenzona. [lonarue o6 apomarmunoctu. IlpaBmno Xrokkems. HeOGeH3ouaHble apoMaTHYECKHE CHCTEMBI.
CoBpeMeHHBIC TPEJCTABICHUS 00 AJIEKTPOHHOM W TPOCTPAHCTBEHHOM CTpoeHMH OeH3oma. OOmas ¢opmyna ape- HoB. M3omepus u
HOMEHKJIaTypa ToMoJioros OeH3ona. M3omepus nu3zaMerieHHbIX OCH30JI0BHA MTpuMepe KCuitonoB. dusznyeckre cBOCTBa OeH3051a. XUMHUYECKHE
cBolicTBa OeH301a. Peakiuu 3amenieHust B OCH30JIbHOM sipe (JIEKTpO(HIbHOE 3aMeIlIeHNe): TaIOTeHUPOBAaHNEe, HUTPOBAHKE, ATKUITUPOBAHHE,
aIMIINPOBa- HUE, CYIbQUpoBaHUEe. MeXaHN3M PEaKIMK AIEKTPOPMILHOTO 3aMelleHus. Peakiuu npucoeanHeHus K OeH30y (TUIpUpOBaAHHUE,
raJjoreHupoBaHue (XJIOpUpoBaHUE Ha cBery)). Peakius ropenus. OCoOOEHHOCTH XMMHYECKUX CBOWCTB aJIKMIOCH30J0B Ha MPHUMEPE TOJIYOJIa.
B3aumHoe BiusiHME aTOMOB B MOJEKyJe Toiyona. [IpaBuna opHeHTAlMM 3aMeCTUTENed B peakUUsX 3aMElIeHHs, COIJIaCOBaHHas M
HECOIJIacOBaHHAsl OpueHTalus. XJopupoBaHue Toiyona. OKHCIIEHHE alKWIOEH30JI0B pacTBOPOM IepMaHraHata Kanus. [amoreHupoBaHue
QIKUIOCH30J10B B OOKOBYIO 1emnb. HuTpoBanue HuTpobOensona. [lomydyenue OeH3ona um ero romoisoros. IIpuMeHeHHe roMoyioroB OeH3oua.
[TonsiTve 0 MOMUAAEPHBIX apeHaX, UX (U3NOJIOTHYECKOe TEeHCTBUE Ha OpraHN3M YeJIOBEKa.

l'enetnyeckass CBA3b  MEXAY pa3IMYHBIMM  KJIacCaMH  YIJIEBOJOPOIOB.

KauecTBeHHBIE peakIiy HAa HENPEAEIbHbIE YIIIEBOIOPOIbI.

["ajoreHonpon3BOIHBIE YTIEBOAOPOAOB. DIEKTPOHHOE CTPOEHUE IrajJOr€HONPOU3BOAHBIX YIIIEBOAOPOAOB. Peakiuu 3aMelieHns rajioresa
Ha THAPOKCHJI, HUTPOTPYIIy, [IUAHOTPYIIY, aMUHOTpyIIy. JlelicTBUe Ha TraJIoOT€HNPOU3BOJIHBIE BOAHOTO M CIHUPTOBOIO PACTBOpA ILEIOYH.
CpaBHeHUE pPEaKIMOHHOM CIIOCOOHOCTU alKWI-, BUHWI-, (GEHWI- U OCH3UITaloreHua0B. B3anumoaeiicTBue AUrajioreHaJkaHoB C MarHUEM U
UMHKOM. [loHsATHE O METAIOOPraHMYECKUX COEAUHEHHsIX. Marnuiopranuyeckue coeauHeHus. PeaktuB ['punbspa. Hcnonbs3oBanue
raJIOT€HONPOU3BOHBIX B OBITY, TEXHUKE U B CHHTE3E.

Jemonctpauuu. 1. CocraBieHue Mojeneil Mojekyn ankaHoB. 2. bpomupoBaHue rexcaHa Ha cBeTy. 3. l'opeHune MeraHa, 3THUIJIEHA,
anetuieHa. 4. OTHOIIEHHE MeTaHa, dTUJIEHA, alleTUIeHa U OCH30JIa K pacTBOpaM MepMaHraHaTa Kayims U OpomHoit Boje. S.Ilomydenne sTmneHa
peakuueit neruapatanuu 3tanona. 6. [lonydeHue aneruineHa rUAPOIU30OM KapOuaa Kanbius. 7. OKUCICHHE TOMyoJia pacCTBOPOM IepMaHTaHaTa
kanus. 8. [lonydeHne ctuposa qenoJmMepr3anueil NoJINCTUPOIIA U UCIIBITAHUE €r0 OTHOLIEHUS K paCTBOPY NEPMaHIaHATA KaJIHsl.

2.3.3. Kucnopoacoaepanye opraHiuecKie COeIUHEHUS



Cnuptsl. Knaccudukanus, HoMeHKIIaTypa U u3oMepusi ciupToB. ['oMonornyeckuil psa u obmas Gopmyina MpeaeabHbIX OJHOATOMHBIX
cupToB. OU3MYECKe CBOWCTBA MPENEIbHBIX OJHOATOMHBIX CIHPTOB. BomopoaHas CBsI3b MEXAy MOJEKYJIaMU U €€ BIHMSHHE Ha (pu3ndeckue
CBOKMCTBA CIUPTOB. XMMHUYECKHE CBOMCTBA CIHPTOB: KUCIOTHBIC CBOMCTBA (B3aMMOJCHCTBUE C HATPHEM KaK CIIOCOO yCTAHOBIICHHSI HAJTUYHS
TUAPOKCOTPYIIIIBI); PEaKIMK 3aMEIIeHUS TUIPOKCUIHLHONW TPYIIBI HA TallOTeH KaK CHoco0 MOJYYEHHUs PACTBOPHUTENCH; MEKMOIEKYIsIpHAS U
BHYTPUMOJIEKYJISIpHAs JIeruapaTanus; o0pa3oBaHUe CIOKHBIX 3QUPOB ¢ HEOPraHMUYECKUMH M OPraHMYECKUMHU KHCIIOTaMH; TOPEHUE; OKUCIICHHUE
okcugoM menu (II), mogKUCIeHHBIM PAaCTBOPOM MEPMAaHraHaTa Kajus, XpOMOBOM CMEChIO; PEAKIMU YTIEBOJAOPOJIHOro paaukana. CpaBHEHUE
pEaKkIMOHHONW CHOCOOHOCTH NMEPBUYHBIX, BTOPUYHBIX U TPETUYHBIX OJHOATOMHBIX CIUPTOB B PEAKLMU 3aMEUICHHs. ATKOTOIATHL. [ 'uaponus,
QIKUIIUpOBaHKUE (CHHTE3 MPOCThIX 3(upoB no Buibsmcony). Dupsl pocopubix kucnot. Ponb MoHO-, au- U TpudochaToB B OMOXUMUYECKUX
npoueccax. [IpombinuieHHbIM cuHTe3 MeraHoina. [lomydyenue sTaHona: peakuusi OpoKeHHs TIIIOKO3bI, Tuipartanus STwieHa. [IpumeHeHue
MeTaHoJIa U ATaHoJia. DU3MOJIOTMYECKOe IEMCTBUE METAaHOIa M ATAHOJIa HAa OpraHU3M 4YelioBeKa. MHOroaTOMHbIE CHUPTHI. DTUJICHIJIMKOIb U
[JIMLEPUH KaK IMPeICTaBUTENH MpeAeIbHbIX MHOTOATOMHBIX CIMPTOB, UX (U3MYECKHE M XMMHUYeckhe cBoicTBa. KauecTBeHHasl peakuus Ha
MHOT'OATOMHBIE CIIUPTHI U €€ MPUMEHEHHUE ISl paCliO3HABAHMS TIUILEPUHA B COCTaBe KOCMeTHUecKuX cpeAacTB. CHHTE3 NHOKCaHa W3 TUJICH-
MUKOIISL. TOKCMYHOCTB ATHUIIEHIIUKOS. [[pakTnyeckoe npuMeHeHNE STUICHITIMKOIS U TIUIEpUHA.

[Ipocteie 3¢hupsl Kak U30MEPHI MPEACTHHBIX OJHOATOMHBIX cIUPTOB. CpaBHEHHE WX (PU3UYECKUX U XMMHUYECKUX CBOWCTB CO CIIUPTAMH.
Peakuust pacmienieHus npoctbix 3GpupoB noaoBoAopo oM. [lepokcu bl mpocThiX 3(hUpoB, MEphl MPETOCTOPOKHOCTH MPHU pabOTe C HUMH.

®enonbl. CTpoeHe, N30MepHUsi 1 HOMEHKJIATypa eHOJI0B. B3anMHOe BIMsSHUE aTOMOB B MOJieKyle ¢peHona. OU3NYECKUE U XUMUUYECKUE
cBoiicTBa (heHoNa U Kpe30sioB. KucnoTHbie cBOIcTBa ()eHOJIOB B CPaBHEHUHU CO CIIUPTAMM: PEAKIMU CHATPHEM, THIPOKCUIOM HaTpus. Peakiuu
3aMeleHns: B OCH30JbHOM KOJblle (TalioreHupoBaHue (OpomupoBanue), HutpoBanwue). [Ipocteie 3dupsr denomnoB. OkucneHue (HEHOIOB.
KauecrBennsie peakuun Ha GpeHou. [Tonmydenue ¢penona. [Ipumenenne denomna.

KapOoHnunpeHbie coenuHeHUS. AJNBIETHIBI U KETOHBL. JDJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE KApOOHWIBHOW TPV, €€
NOJIIPHOCTh M MojsipusyemMocTb. Knaccudukainus anbaeruioB M KeToHOB. CTpoeHHE MpeneibHBIX albAerufoB. ['oMonoruyeckuit psf,
HOMEHKJIaTypa, U30MepHs MPeeIbHbIX aabAeru10B. CTpoeHHE MOJIEKYJIbI alleToHa. ['OMoornyeckuit psiji, HOMEHKJIATypa U U30MepHsi KETOHOB.
Ob6mas dopmyna mpeneabHbIX albJerua0B U KeToHOB. dusnueckue cBOICTBa Qopmanbiaeruja, amneraibaeryaa, anetona. [lonartue o kero-
€HOJILHOW TayToMepuH KapOOHHMIIbHBIX COEIWHEHUH. XWMHUYECKHe CBOMCTBA MpEICNIbHBIX albJCTHAOB W KETOHOB. MeEXaHH3M peaKInH
HYKJIEOUIHHOTO MPUCOEAUHEHHsSI 10 KapOOHWIBHOM Tpymme. Peakuuu mpucoeqUHEHHs BOJbI, CIHPTOB, [IMAHOBOAOPOAA M THUAPOCYIbGUTA
HaTpus. [lonmyuenue aneraneit u keraneir. CpaBHEHHE pEaKIIMOHHON CITIOCOOHOCTH aJIbJIETHIOB M KETOHOB B PEAKIUAX NMPUCOSTUHEeHMs. Peakiym
3aMeIleHUs aTOMOB BOAOPOJA TMPHU YIIEpOAHOM aToMe Ha ramoreH. [lommmepusamus dopmanbaeruaa u amneranbaeruaa. CHHTE3 CIOUPTOB
B3aUMOJICCTBHEM KapOOHWIBHBIX COCAMHEHHH C peakTUBOM [ puHbspa. OKuCICHHE KapOOHWIBHBIX coenuHeHUid. OCOOCHHOCTH peaKIuu
OKHUCJIeHU arleToHa. CpaBHEHUE OKUCIICHHS aJIbJIETHIOB U KeTOHOB. [ mapupoBanue. BoccraHoBIeHHE KapOOHUIBHBIX COCTUHEHUI B CIUPTEHIL.
KauecTBeHHbIE peakuy Ha adbACTUIAHYIO TPYINY (peakius

«cepedpsiHOTO 3epKaniay, B3aumojeicTBue ¢ ruapokcuaomM menu (II)). AnbmonbHO- KpOTOHOBAaS KOHJIEHCAIUS albICTUIOB U KETOHOB.
OcoGennoctu (opmanpaeruna. llomyuenne mnpenenbHBIX albACTUAOB: OKHCIEHHE CIHPTOB, ruapartanus aneTwieHa (peakuus Kyueposa),
OKHCJIEHUEM AITHJIEHA KHUCIOPOJAOM B mpucyrcTBuu xyopuaa namiaaus (II). Ilomydenue aneroHa OKUCICHHEM MPONAHONA-2 U PA3NI0KEHHEM



KaJIbIIUCBOM WM OapreBOM COMM YKCYCHOW KHCIOTHI. TOKCMYHOCTH aibACTUIIOB. BakHeWIne MpeACTaBUTEIN allbJIeTHAOB M KETOHOB:
dopmanbaeru, YKCyCHbIH ajabIeru, alleToH 1 UX MPaKTUYECKOE HCIIOIb30BaHMUE.

Kap6onoBsie kucnotel. CTpoeHHe MpeneiabHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. Kiaccudukaius, n3oMepuss U HOMEHKIATypa
KapOOHOBBIX KHCIIOT. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE KapOOKCWIbHOW Tpynmbl. ['omosormueckuid psg u obmas ¢opmyna
IpellelbHBIX OJHOOCHOBHBIX KapOOHO-BbIX KHCHOT. Du3nueckue CBOMCTBa MpeleibHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT Ha MpUMEpe
MYpaBbHHOH, YKCYCHOH, MPONHMOHOBOM, MaJbMUTHHOBOM M CTEapHMHOBOW KHCIOT. BomoposaHbie cBs3M, acconuanusi KapOOHOBBIX KHCIOT.
XUMHYECKUE CBOMCTBA MPEEIbHBIX OJTHOOCHOBHBIX KapOOHOBBIX KHCIOT. KuCIOTHBIE CBOMCTBA(M3MEHEHNE OKPACKU WHIUKATOPOB, PEAKIIUH C
AKTUBHBIMU METaJUIaMH, OCHOBHBIMU OKCHJIAMH, OCHOBAaHHUSIMH, CONsIMHU). MI3MeHeHHne cuiibl KapOOHOBBIX KHCIIOT IPH BBEIECHUH JTOHOPHBIX U
aKIIETITOPHBIX 3aMecTuTeNeil. BzanmonelicTBre KapOOHOBBIX KHCIIOT CO CIUPTaMH (peakius dTepuduKaIimm), o0paTUMOCTh PEaKIIUU, MEXaHU3M
peaxiuu srepudukanuu. 'anorenupoBaHre KapOOHOBBIX KUCIOT B OOKOBYIO 11emb. OCOOEHHOCTH XMMUYECKUX CBOMCTB MypaBbUHOW KUCIIOTHI.
[Toryuenue nmpeneabHbIX OJJHOOCHOBHBIX KAPOOHOBBIX KUCIIOT: OKUCIICHUE aJbJIETHI0B, OKMCICHUE MEPBUYHBIX CIIUPTOB, OKUCIICHUE AJIKAHOB U
AJIKEHOB, TUJPOJIN30M T'€MHHAJIBHBIX TPUTAIOrCHUAOB. B3aumonenictBuem peaktusa I puHbspa ¢ yriekucisiM razoM. [lomydeHnne MypaBbuHON
Y YKCYCHOM KHCJIOT B MPOMBIIUIEHHOCTH. [[puMeHeHrne MypaBbUHOM U YKCYCHOM KHCJIOT.

JIByXOCHOBHBIE KapOOHOBBIE KHCIIOTHI: OOIIME CIIOCOOBI IMOJIydyeHHs, 0OCOOCHHOCTH XUMHUYEcKuX cBoicTB. IllaBeneBast u manoHoBas
KHCJIOTA KaK MPEJICTaBUTEIN JTUKAPOOHOBBIX KHCIOT. CHHTE3bI Ha OCHOBE MAJIOHOBOTO 3(upa. AHTUAPUABI U MUl JUKAPOOHOBBIX KHCIIOT.

HemnpenenbHple 1 apoMaTHYECKHE KUCIOTHI: OCOOEHHOCTH MX CTPOEHUS U CBOUCTB. [IpuMeHeHHe OCH30MHOM KUCIOTH. ApOoMaTHUYEeCKHE
JTMKAapOOHOBBIE KHCIOTHI ((pranesas, uzodranesas u TepedTaieBas KHCIOTHI): MPOMBIIUICHHBIEMETOABI MOJIy4YeHHs U npuMeHeHue. [lonsatue o
TUAPOKCUKAPOOHOBBIX KUCIOTAX U UX MPEICTABUTENAX MOJIOYHOM, TMMOHHOMU, IOJI0YHOM U BUHHOM KHCIIOTAaX.

Bricune npenenbHbIe U HEeTIpeieIbHbIe KAPOOHOBbIE KUCIOTHL. 3HAUEHUE U TPUMEHEHHE KapOOHOBBIX KUCIIOT.

OyHKIIMOHATIbHbIE TPOU3BOIHBIE KAPOOHOBBIX KUCIIOT.

XJIOpaHTUAPUIIBI U AHTUIPHUIBI KapOOHOBBIX KHCJIOT: MOJy4YeHHE, TuAposn3. B3aumozeicTBue XJIOpaHTUAPHUIIOB C HYKICO(DUILHBIMU
pearentamu. [losyueHue cI0KHBIX 3(UPOB € UCTIOIB30BAHUEM XJIOPAHTUAPHIOB U aHTUAPUIOB KHCIIOT.

Crnoxuble 3¢upsl. CTpoeHHe, HOMEHKIATypa M HM30MepHUsl CIOXHBIX 3(upoB. Croxnble 3(QUPbl KaKk H30MEpbl KapOOHOBBIX KHCIOT
(MexkiaccoBast uzomepusi). CpaBHeHHE (U3MUECKUX CBOMCTB M PEAKIIMOHHON CIIOCOOHOCTH CIOXKHBIX 3()MPOB U U30OMEPHBIX UM KapOOHOBBIX
KUCJIOT. ['uaponn3 cinoxHbIX 3GupoB. CIIOCOOBI MOYUYSHHUS CIIOKHBIX dPUPOB: dTepUBUKAIUS KaPOOHOBBIX KHCJIOT, allJINPOBAHUE CITUPTOB U
QJIKOTOJIATOB TaJIOTEHAHTUPUIAMUA M aHTUAPUAAMH, AJIKHWIMPOBAaHHE KapOOK- cuiar-uoHOB. CHHTE3 CIOXHBIX 3(upoB ¢enosnoB. CroxHbIE
3¢upbl Heopraunyeckux KuciaoT. Hurpornmuuepun. [IpumeHenne cioxkHbpIX 3pUPOB B MULIEBON U map()roMepHOI MPOMBIILIEHHOCTH.

Amuzpl KapOOHOBBIX KHCIJIOT: TOJY4Y€HHE M CBOWMCTBAa Ha mpumepe areramyjaa. [loHstue o HUTpHiIaX KapOOHOBBIX KHCIIOT.
[uaHnruaApUHBI.

Conu kapOOHOBBIX KHCIIOT, X TEPMUYECKOE pa3ioKeHHUE B MPUCYTCTBUU Ieno4yu. CHHTe3 KapOOHWIBHBIX COETUHEHHI pa3iokKeHHeM
KaJIbI[UEBBIX COJIEi KapOOHOBBIX KHCIIOT.

Hemonctpauuu. 1. B3aumopeiictBue HaTpust ¢ 3TaHojioMm. 2. Oxucnenue staHona okcuaom menu (II). 3. Topenue srtanona. 4.
B3auMogeiicTBue TpeT-OyTHIIOBOTO CnupTa ¢ COJsHOM Kuciotod. 5. Momodopmuas peakums. 6. OmnpeneneHue aabIAeTHIOB IPHU MTOMOIIH



Ka4eCTBEHHBIX peakiuid. 7. OKUCICHUE albJETUA0B IEPMAHTAHATOM KaJus.

JlaGopaTtophsbie onbIThl. 1. CBOCTBa 3THIIOBOTO ciiupTa. 2. CBONCTBA IIMIIEpUHA.
3. CroiicTtBa ¢eHona. 4. CorictBa popmanuHa. 5. CBOMCTBA YKCYCHOU KUCIOTHI. 6. Conmu KapOOHOBBIX KHCIIOT.

2.3.4. A30T- u cepocoiepKalIie COCAUHEHNS

Hurtpocoenuuenusi. DJIEKTPOHHOE CTPOCHHE HUTPO- rpymmbl. [lonyyenne HuTpocoennHeHuid. BoccraHoBIeHNE HU- TPOAPEHOB B AMUHBI.
ApomMaTHYeCKue HUTPOCOCIUHEHMS. AKIENTOPHBIE CBOMCTBA HUTPOTPYMIBL. AJBJOJbHO-KPOTOHO- Bas KOHJACHCAIUS HUTPOCOCIUHEHUH.
B3peiBuaTkie BelecTna.

Awmunbl. Knaccudukanus mo TUIy yriaeBOJOPOJHOTO paJvKana M YUCIYy aMUHOTPYII B MOJIEKYJe, HOMEHKIIATypa, U30MEpHUs aMHHOB.
[lepBuuHble, BTOPUYHbBIE U TPETHUYHbIE aMUHBI. DJIEKTPOHHOE W IMPOCTPAHCTBEHHOE CTPOEHHUE MpeAeibHBIX aMUHOB. DU3MYecKue CBOICTBa
aMUHOB. AMHHBI KaK OpPTaHMYECKHE OCHOBAHMS: peaKkiuu ¢ BOJoW, kuciotamu. Conu ajlKwiaMMOHUs. Peakuus ropeHuss aMHHOB.
AJNKUIMpOBAaHUE U AIMIIMPOBaHHE aMUHOB. Peakuuu aMUHOB ¢ a30THCTON KucioTod. [loHATHE O 4eTBEpTUUHBIX AaMMOHHMEBBIX OCHOBAHMSIX.
Hutpozamunbl. MeToabl nieHTU(UKAIUNA TIEPBUYHBIX, BTOPHYHBIX U TPETHYHBIX aMHUHOB. [lomyuyeHue aMHHOB aJIKIUIMPOBAHMEM aMMHUaKa U
BOCCTaHOBJICHMEM HHUTPONPOU3BOJHBIX YTJIEBOJOPOAOB, U3 cHUpTOB. [IpumeHeHHe aMUHOB B (apMaleBTUYECKOM MPOMBINIICHHOCTH.
ApoMatndeckue aMHUHBI. AHUJIUMH KakK TPEICTaBUTENh apoMaTHuecKux amMuHOB. CTpoeHHEe aHWIWHA. B3auMHOE BIUSHHUE TPYII aTOMOB B
MoOJIeKyJIe aHWJIWHA. BiusHue 3amecTutesneil B apoMaTHUECKOM SiJpe Ha KUCIOTHbBIE U OCHOBHBIE CBOMCTBA apuiiaMUHOB. [IpuunHbl ocnabnenus
OCHOBHBIX CBONCTB aHWJIMHAa B CpPAaBHEHHMM C aMUHaMH MpPEACIbHOr0 psga. XHUMHYECKHME CBOMCTBA AaHWIMHA: OCHOBHBIE CBOMCTBA
(B3aMMOJIEHCTBHE C KHCIOTaMH), PEAKIMH 3aMENICHHS B apoMaTHYECKOe sapo (TaJIoreHUpOBaHHWE (B3aUMOACHCTBHE C OpPOMHON BOIOW),
HUTPOBaHUE (B3aMMOACHUCTBUE C a30THON KUCIIOTOH), Cyab(UPOBaHNE); OKHCICHHE;aKWIMPOBAHUE U allMJIMPOBAHUE TI0 aTOMY a30Ta). 3aIiuTa
AMUHOTPYIIBI MIPU peakUuu HUTPOBaHHUS aHWIMHA. AueraHwiun. /[uazocoenunenus. [luazoTupoBaHMe NMEPBUYHBIX apHiaMUHOB. Peakmuu
JINA30COEMHEHUN C BBIICICHUEM a30Ta. Y CJIOBHUS a30COUYETaHUs, a30- U TUA30COCTaB- JIAIOMINE. A30KPACUTENH, 3aBUCUMOCTh UX CTPOCHUS OT
pH cpenpl. Uaaukartopsl. [lonydenne anunuHa (peakius 3MHUHA). AHUIUH KaK CBIPhE M1 TIPOM3BOJICTBA aHUIIMHOBBIX Kpacutenei. CHHTE3bI
Ha OCHOBE aHWJIMHA.

Cepooprannueckue coequHeHus. IlpeacraBieHne o cepoopraHndeckux coequHeHusAX. OCOOEHHOCTH UX CTPOEHUS M CBOWCTB. 3HAUCHUE
CEPOOPraHUYECKUX COEIUHECHUM.

lerepouukibl. A30T-, KUCIOPOA- M CEPOCONEpKalue Terepouukibl. dypaH, muppoia, THOGEH W UMHAA30] KaK MPEeICTaBUTEIH
MATUWIEHHBIX TeTepouukiioB. [lpupona apoMaTHUYHOCTH NSATHYICHHBIX TETEPOLUKIOB. OJIEKTPOHHOE CTPOEHUE MOJEKYJbl MHHppoIa,
apoMaTHYeCKHii XapakKTep MOJEKylbl. KucIoTHBIE CBOMCTBa mupporia. Peakuuu THIpUpPOBaHUS TeTEpOIMKIOB. [loHATHE O MPUPOIHBIX
nophupuHax — xjopoduiie u reme. O6mue npeacTaBieHus o0 UX poiau B KuUBOM mpupone. [lupuauy kak npeacTaBUTeNb NECTUUYICHHBIX
TFETEPOLUKIIOB. DJIEKTPOHHOE CTPOECHUE MOJIEKYJbl MUPUIMHA, apOMAaTHUYECKUN XapakTep MojeKylbl. OCHOBHbBIE CBOWMCTBa MUpuAnHA. Paznuuue
B MPOSBICHUM OCHOBHBIX CBOWCTB MUpPpOJIa U MHUpUAMHA. Peakuuu mupuInHA: 3JIEKTPOPUIbHOE 3aMellleHue, TUAPUPOBAHHE, 3aMELICHHE
aTOMOB BOJOpOJia B P-MOJOXKEHUH Ha Tujppokcorpynmy. [lukomunasl U ux okucieHue. KeTtoeHonpHas TayToMmepusi B-THAPOKCUIIMPUIUHA.
Tayromepusi B- TUIpoKcUNUpUANHA U ypauwmia. [IpencraBienue o6 umugazone, MUNEPUIUHE, MUPUMUANHE, UHIOJE, HUKOTUHE, aTPOIIMHE,
ckaroie, pypdypose, THCTUIU- HE, THCTAMUHE, ITypPUHE, TyPUHOBBIX U MTUPUMHIAHOBBIX OCHOBAHHSIX.



Hemonctpamuu. 1. OcHOBHBIE CBOWCTBa aMHUHOB. 2. KadecTBEeHHbIE peaklluM Ha aHWIWH. 3. AHWUIWHOBBIC Kpacutenu. 4. OOpasibl
TCTCPONUKIINICCKUX COGI[HHGHHFI.

2.3.5. Buonornuecku akKTUBHBIE BEIIECTBA

Kupsl kak cinoxHble 3QUPHI TIUIEPUHA U BBICIIMNX KapOOHOBBIX KUCIOT. PacTuTenbHBIE M )KHBOTHBIC KHUPHI, X cocTaB. dusndeckue
CBOMCTBA KUPOB. XMMUYECKUE CBOMCTBA KUPOB: THIPUPOBAHUE, OKUCIIeHHE. [lepokcuinoe okucienue xxkupo. [Iporopkanue >xupos. I 'naponmus
WIH OMBUICHUE JKUPOB KaK CIOCOO MPOMBIIUICHHOTO MOTYYCHUS COJIeH BBICIIUX KapOOHOBBIX KHUCIOT. ['muporenusanus xupoB. [IpumeHeHmne
JKUpOB. MbIlIa KaK COJIM BBICHIUX KapOOHOBBIX KHCJIOT. Morommue cBoiictBa Mbiia. [lpeacraBienue o nunuaax. OOmme mpencTaBIeHUS O
Ouonornyeckux (PyHKIUIX JIUTUAOB.

YrrneBoasl. OOmast ¢opmyna yrineBomoB. Kmaccudukarus yrineBogoB. MoOHO-, oMUro- W moiucaxapuabl. Du3nydeckue CBOWCTBA H
HaXOJKJICHWE YTJIIEBOAOB B MPHUPOC(HA MPUMEPE TIIOKO3bI B PpyKTO3bl). JIMHEHHAS 1 UKIHYecKas: (hOPMBI TITFOKO3bI

u ¢pykTo3bl. [Iupanossl u pypanossl. Dopmynsr Oumepa u Xeyopca. [lonstue orayromepun Kak BUie H30MEPUU MEXIY HUKIMUECKON U
nuHerHoN popmamu. OnTHYecKass H30MEPHs TIIFOKO3bl. XUMUYECKHE CBOMCTBA TIIFOKO3bI: OKUCIICHUE XJIOPHOHN Wi OpOMHOM BOJOW, OKHUCIICHUE
A30THOM KHCIJIOTOW, BOCCTAHOBJICHUE B LIECTHATOMHBIM CIHPT, alMIMPOBAHKUE, ATKUIMPOBA- HHUE, U30MEpPU3AlUs, KAUECTBEHHbIC PEaKIMU Ha
[JIIOKO3Y (3KC-TIEpUMEHTANIbHBIE OKA3aTelNbCTBA HAJIM4YMs albJETHIHON M CHUPTOBBIX TPYIMI B TIIIOKO3€), CHUPTOBOE, MOJOYHOKHUCIOE,
IPOMMOHOBOKHUCIIOE U MacIsTHOKHCII0e OpoxeHue. [ TMKO3uaHbIN THAPOKCHI, ero crienuduieckue coicTa. [lonstue o rimmko3u- gax. [lonsrue
0 TJIIOKO3U/IaX, UX HaxoxaAeHuu B npupoze. [lomyuenune rimoko3sl. @pykTo3a Kak u3oMmep riaoko3bl. Pubosa u nes3okcupubdosa. [lpumenenue u
Omonoruveckas poiib yrieBooB. OKHCIEHUE YTIIEBOJOB — UCTOYHUK YHEPTHH KUBBIX OPTaHU3MOB.

Hucaxapunpl. Caxaposa Kak HpeICTaBUTENb HEBOCCTAHABIMBAIOMIMX aucaxapunoB. CTpoeHue, pusnueckrue M XUMHUECKHE CBOMCTBa
caxapo3bl. ManbpT03a, JIaKTO3a U [EeI00n03a: UX CTpoeHue, PU3ndecKre U XUMUIecKre cBoicTBa. [ mapomms nucaxapuaos. [lonydenue caxapa
13 caxapHou cBeKJbl. [I[puMeHeHne caxaposbl.

[Tonucaxapuasl. Kpaxman, riavkoreH U Hesioiao3a Kak 0uo-jgorudeckue noaumepsl. Kpaxman kak cMech aMUIO3bl U aMHJIONIEKTHHA, €T0
¢dusnyeckue cBoiicTBa. XUMHUUYECKHE CBOMCTBA KpaxMmaja: THAPOJIM3, KAa4eCTBEHHAs PEakius C MOJOM M €€ MPHMEHEHHEe Ui OOHapyKEeHUs
KpaxMaja B MPOAYKTax MUTaHus. [ TMKOTeH: 0COOEHHOCTH CTPOCHHS M CBOMCTB. Llemmiono3a: ctpoenre u pu3ndeckue CBONCTBA. XUMUUYECKHEC
CBOMCTBa IEJUTIOJIO3BI: THIPOIN3, OOpa3oBaHHWE CIOXKHBIX JPupoB. [IpuMeHeHue Kpaxmana U LEUTIONO03bL. [IpakTHdeckoe 3HayYeHHE
nonucaxapuaos. [lonstue o mpousBoacTBE OyMaru.

HyxneunnoBeie kucnotsl. Hykneosuasl. Hykneorunabl. HykienHoBble KHUCIOTBI Kak NpUpOAHbIe mojuMepbl. CocTaB U CTpOEHHUE
HykiaenHoBeIX kucioT (JJHK w PHK). I'maponn3 HyKJIeMHOBBIX KHCJIOT. PoJIb HYKJIEMHOBBIX KHCJIOT B JKH3HEAESTEIBHOCTH OPTraHHU3MOB.
®ynkiuu [JHK n PHK. KommnementapHocts. ['eneTnueckuii koa. MccnenoBanue coctaa JJHK uenoBeka u ero npakTuueckoe 3HAa4CHUE.

AmuHokucaotel. CocTaB, CTpO€HHE M HOMEHKIATypa aMHHOKHUCIOT. ['oMojormyeckuil psn mpeaesbHbIX aMUHOKUCIOT. M3omepus
NpeAebHBIX aMUHOKHMCIOT. Onruueckas wn3oMmepusa. @Pu3nuecKHe CBOWCTBA NPEAEIbHBIX AaMHUHOKHUCIOT. (OCHOBHBIE AMHHOKHUCIOTHI,
obpazyromue Oenku. CrocoObl TOMYyYEHUS AaMHHOKHCIOT. AMHHOKHCIOTHI Kak aM(OTEepHBIE OpPraHMYECKHWE COCTUHEHHS, PAaBHOBECHS B
pacTtBopax amMUHOKHCIOT. CBOWCTBA aMUHOKHCIOT: KHCIOTHbIE M OCHOBHBIE CBOMCTBA; H303JIEKTPUYECKAsl TOYKA; AJIKWIMPOBAHUE U
AIMIMPOBAHUE aMUHOTPYMIBL; 3TepUPUKALNS, PEAKIINH C a30TUCTOM KUCIOTOW. KadecTBeHHbIE peakiid Ha aMHUHOKHCIOTHI ¢ TUIPOKCHIOM



menu (II), auaruapunoMm, 2,4- nuHUTpodTOpOeH30/10M. Crienudpryeckne KadyeCTBEHHBIE PEAKIMM Ha apoOMAaTHYECKHUE W TETEPOIUKIMYCCKUE
AMUHOKHCIIOTHI C KOHLIEHTPUPOBAHHOM a30THOM KHUCIIOTOM, Ha 1ucTenH ¢ arietatoM cBuHUa (II). IloHsTHEe 0 NUKIMYECKUX aMHIaX — JIaKTaMax
U IUKeToNuInepasuHax. buonornyeckoe 3HaueHuE a-aMUHOKUCIOT. OOIacTH MPUMEHEHHS] AMUHOKHUCIIOT.

[lenTuasl, ux ctpoenue. [lentuaHas cBsi3b. AMUAHBIN XapakTep NENTUAHOM CBsA3U. CHHTE3 NENTUAOB. [ MApoiIn3 NEeNnTUa0B.

benku kak mpupoansie ouononumepsl. CoctaB u ctpoeHue 0enkoB. [lepBuunas cTpykTypa 6emkoB. XUMHUECKUE METObl YCTaHOBJICHUS
AMUHOKHUCJIIOTHOTO COCTaBa M TIOCJIEIOBATEIBHOCTH. (DEpMEHTATUBHBIM TUAPOIN3 OenkoB. BropuyHas cTpykTypa OENKOB: a-crnupaib, B-
cTpykTypa. TpernyHas W 4YeTBEpPTHYHAs CTPYKTypa OenkoB. JucynbhuIHBIE MOCTHUKHM M HWOHHBIE M BaHAEP-BAalbCOBBI (THAPO(OOHBIC)
B3aMMOJICHCTBYSI. XMMHUYECKHE CBOMCTBA OCIKOB: THAPOIIN3, IEHATYpAlHs, KaueCTBEHHBIC (I[BETHBIC) peakiuu Ha Oenku. [IpeBpamienus 6enkoB
UMM BopranuszMme. buonornueckue GyHKIuU 0eIKoB. JJoCTHXKEHUS B U3YUYEHUU CTPOSHHS U CHHTE3a OEJIKOB.

Hemonctpamuu. 1. PactBopuMOCTh yriieBo0B B Bojie 1 3TaHoje. 2. OOpa3isl aMUHOKHUCIIOT.

JlaGopaTtopubie onbIThl. 1. CBOMCTBa TIIOKO3bI. 2. OmpesesieHne Kpaxmaia BIpoaykTax nutanus. 3. XKupsl U ux cBoiictBa. 4. [[BeTHbIC
peaxiuu OEIKOB.

2.3.6. BBICOKOMOJIEKYJIAPHBIE COEIMHEHNS

OcHOBHBIE TIOHATHS BHICOKOMOJIEKYJISIPHBIX COEMHEHUI: MOHOMED, MOJIMMED,CTPYKTYPHOE 3BEHO, CTENEHb NosinMepu3anuu. OCHOBHBIE
CHOCOOBI MOJyYEHHs BBICOKOMOJIEKYJISIPHBIX COCAMHEHHM: peakiuM MoJuMepu3anuu U nojukoHaeHcanuu. Conomumepusanus. CtpoeHue u
CTPYKTYpa MOJUMEPOB. 3aBHCUMOCTb CBOMCTB ITOJIMMEPOB OT CTPOCHHUs MoJeKyid. Kiaccuduxanus moimmMepoB: IUIACTMACCHl (TUIACTHKH),
ajacToMephbl (Kaydyku), BOJIOKHA, KOMIMO3UThI. COBpEMEHHBIC IIACTMACChl (TJIACTHKU) (TONMATHICH, TMOJUIPOINUICH, MOJUCTHPOIL,
NOJUBUHUIIXJIOPU, (roporuiact, moiudTHIeHTepedTanar, akpuwi-OyTalueH-CTUPOJIbHBIA IUIACTUK, MOJMKAapOOHATHI). TepMOIUTaCTUYHBIE U
TepMopeakTHBHbIE ToauMepbl. deHonpopmanbaeruiupie cMoibl. Kommno3utHele MaTepuaisl. [lepcrieKTUBBI MCIIONB30BaHUS KOMIIO3UTHBIX
MaTepHaloB. YrieracTuku. BonokHa, ux kinaccupukanus. [IpupoaHsle 1 XUMUYECKHE BOJIOKHA. MICKYCCTBEHHBIE M CHHTETUYECKHE BOJIOKHA.
[TonsTHEe 0 BUCKO3€ M alnieTaTHOM BojlokHe. [TonmadupHble nnonuaMuiHble BOJIOKHA, UX CTPOEHHE, CBOWCTBA. [IpakTHueckoe MCHOIb30BaHUE
BOJIOKOH. JnactoMepbl. [Ipuponuelii M cUHTeTHUeCKHM Kaydyk. Pesuna u 30oHuT. Ilpumenenue mnonmmepoB. CHHTETHYECKHE IUICHKU.
MemOpanbl. HoBbIE TEXHOIOTUH JJaIbHEHNINIEr0 COBEPLICHCTBOBAHUS IIOJMMEPHBIX MaTEpPHAJIOB.

Hemonctpammu. 1. OO6pa3ubl  1wactukoB. 2. Komnekuust BoJIOKOH. 3.

[TonmukoHACHCAINS STUIICHTIIMKOJIS ¢ TEPEPTAICBON KHUCIOTOM.
JlaGopaTtopHbie onbIThl. OTHOIIEHWE CHHTETUYECKUX BOJIOKOH K PACTBOPAM KHUCJIOT H IIEJTOYCH.

2.4. XuMus v )KU3Hb

2.4.1. Xumngeckas TexHonorus(XuMus B IPOMBIILIEHHOCTH )

OcCHOBHBIE IPUHIIUIIEI XUMUYECKON TeXHOoMoruu. OO0IIre mpeICTaBICHHS O IPOMBIIUICHHBIX CIIOCO0aX MOMyYeHUSI XUMUYECKUX BEIIECTB.

[Tpon3BOACTBO CEpHOM KHUCIOTHI KOHTAKTHBIM CIOCOOOM. Xumm3M mporecca. CwIppe ISl MPOU3BOJCTBA CEPHOM KHCIIOTHI.
TexHonornueckas cxema Mpouecca, polecchl U anmnaparsl. MexaHu3M KaTaJIMTUYECKOTro AeicTBUs okcruaa BaHaaus (Y).

[IpousBoacTBO aMMmuaka. XuMu3M mpouecca. OnpenesieHrue ONTUMAIbHBIX YCIOBUH MPOBEICHUS peakuuu. [[puHIun qupKyisiuu U ero
peanu3anys B TEXHOJIOTHUYECKOU CXEME.



Meramnyprus. Yepnas meramryprus. I[IpousBoactBo uyryHa. JloMeHHBIH miporiecc (ChIpbe, YCTPOMCTBO JOMEHHOM TMEYH, XUMHU3M
npouecca). IIpon3BoAcTBO cTanu B MapTeHOBCKOM neuu. [Ipon3BoaCTBO cTanu B KUCIOPOAHOM KOHBEPTEPE U B AnekTponedax. [Ipsmoii meton
IIOJIy4eHUs JKele3a u3 pyasl. L{BeTHas metamryprus.

Oprannyecknii cuHTte3. IlpombinuieHHass opraHudeckas Xumus. OCHOBHOM W TOHKMM opranudeckuid cuHTe3. Hambonee
KPYITHOTOHHAXHbIE [TPOU3BOJCTBA OpraHuyeckux coeauHeHuil. [IponsBonctBo meranona. [lomyueHne yKkCycHOW KUCIIOTBI M (opMaibaeruja
u3 MetaHona. llomydenue amerata uemtoi03bl. ChIpbe Uil OPraHUYECKO MmpombinuieHHOCTH. [IpobiaemMa 0TX0A0B M MOOOYHBIX MPOIYKTOB.
CuHTE3Bl Ha OCHOBE CUHTE3- ra3a.

2.4.2. Xumus u sK00rus

XHUMHYECKOE 3arps3HEHUE OKPYKAIOMEH CPellbl U €ro IMOCIEACTBHUSA. DKOJIOTHS U MpoOiieMa OXpaHbl OKPYKAIOIIEH cpebl. «3eleHas
XUMHSL.

Hemonctpamuu. 1. Ceipbe UIsi TPOU3BOJICTBA CEPHOM KHUCIOTHI. 2. Mozaenb kunsmiero cios. 3. Xenesnas pyna. 4. OOpasibl CIUTaBOB
xKeesa.

2.4.3. Xumus u sHepreTuxa

[IpupoaHbie UCTOYHUKH YTIEBOAOPOAOB. [IpUpomHbIN M MOMYyTHBIM HEPTIHON Tras3bl, KX COCTaB W HUCIoOJb30oBaHWe. HedTh kak cmech
yrieBogopoaoB. CocraB HepTuu ee nepepadorka. [lepsuuHas u BropuyHas nepepaborka Hedtu. Ileperonka nHeptu. Kpexunr. Pudopmunr.
Hedrenpoaykrel. OkranoBoe umcio OensmHa. OXxpaHa OKpyXkaromlieh cpenbl nmpu HedTenepepadoTKe W TPAHCIOPTHUPOBKE HEPTETIPOIYKTOB.
Kamennsrit yronb. KokcoBanue yrns. [asudukamus yris. Dkonornueckue MpoOieMbl, BO3HUKAIONINE NPU UCTIOIb30BAHUU YIJISi B KA4eCTBE
TOIUIMBA. ANbTepHATUBHBIE HICTOYHUKU YHEPTHH.

2.4.4. Xumus u 300poBbE

Xumus namy. Kupsel, Oenku, yrieBosl, BATAMHUHBI, (pepMeHThl. PannoHansHoe mutanue. [lumeBsie qo0aBku. [lumeBbie q00aBKH, MX
KJaccu(uKalus. 3anpelieHHble U pa3peiieHHble nHieBbie 100aBKku. OCHOBBI MUIIEBON XUMUH.

Xumus B meaunuue. [lonstue o QapmaneBTudyeckoil xumun u ¢dapmakosioruu. Pa3zpaborka jekapcTB. JlekapcTBEHHBIE CpPENCTBA, UX
knaccudukanus. [IpoTuBOMUKpOOHBIE cpeacTBa (Cynb(aHUIaMUAHBIE TpemapaTbl U aHTUOMOTHUKH). AHANBreTUKW (ACIUpPUH, aHAIBIHUH,
napaieramosi, HapKOTUYEeCKUE aHaJbIeTHKH). AHTUTHCTaMUHHBbIE Npenapathbl. Bspkymme cpeactBa. ['OpMOHBI M TOpMOHANIbHBIE MpeEnapaThl.
[IpoGnemsl, cBSI3aHHBIE ¢ TPUMEHEHHUEM JIEKAPCTBEHHBIX MpenapaToB. BpeaHbie MPUBBIUKU U (DaKTOPBI, pa3pyIIarolire 3J0pOBhe (M30BITOUHOE
NOTpeOICHUSKUPHON TTUIIH, KYPEHHUE, YIIOTPEOJICHHE aJIKOTOJIsI, HAPKOMAHHS ).

2.4.5. XuMus B NOBCEIHEBHON KU3HU

KocMmernueckne u maphromMepHbie CpeiCcTBa.
beitoBast xumus. [ToHsATHE O MOBEPXHOCTHO-aKTHUBHBIX BellecTBax. Morolue u YucTsmume cpeacrpa. OroenuBaromme cpencraa. [Ipasuna
6e30macHoi paboTHI C AKUMH, TOPIOUUMH U TOKCHYHBIMU BEIIECTBAMH, CPEACTBAMHU OBITOBON XUMUH.

[TurmenTsl 1 kpacku. [[pUHITUTIBI OKpAITUBAHUS TKAHEH.



2.4.6. XuMus B CTPOMTEIBECTBE
['unc. N3Becth. Llement, 6eton. Kieu. [logbop onTHMaNbHBIX CTPOUTEIBHBIX MaTEPHAIOB B MPAKTHYECKOM IEATEILHOCTH YeJIOBEKa.

2.4.7. Xumus B CeIbCKOM XO3SICTBE
MuHepanbHble W OpraHudeckue ymoOpeHus. CpencTBa 3alUThl PACTCHUIA.
[TecTHIMABI: HHCEKTHIMBI, TepOMIUIBI ¥ QYHIHIMABL. PenenieHTs!.

2.4.8. Heopranuueckue MaTepUabl

Crekso, ero Buabl. CUIMKAaTHAas HPOMBINLIEHHOCTb. TpalUIMOHHBIE U COBPEMEHHBIE KepaMMUecKHe MaTepuaibl. CBepXIPOBOAAMIAS
kepamuka. [IoHATHE 0 KepMeTax, MaTepUaax ¢ BHICOKOH TBEPIOCTBIO.

2.4.9. Xumus B COBpEMEHHOI HayKe

Ocobennoctu coBpeMeHnHoi Hayku. [Ipodeccus xumuka.

MeTtononorust Hay4YHOTrO UcclieioBaHus. MeToapl HayYHOTo Mo3HaHus B XUMHUU. CyOBEKT M OOBEKT HaydyHOro mno3HaHus. IlocTaHoBka
npoOaemer. Coop mHbopMarmuu HakorieHue (akToB. [ UmoTes3a u ee SKCrepuMeHTaIbHas MpoBepKa. TeopeTndeckoe 00bICHEHUE TTOTYICHHBIX
pe3ynbTaToB. MHAYKIMS U JeAyKIHs. DKCIepUMEHTaIbHAas IPOBEpKa MOIyYECHHBIX TEOPETUUECKUX BHIBOAOB C IIETBI0 PACIPOCTPAHEHHS UX HA
Oosee MHUPOKUN KPYr 0OBEKTOB. XMUMHUYECKUN aHAU3, CUHTE3, MOJAEIUPOBAHUE XUMHUYECKMX MPOIECCOB U SIBICHUN Kak METOJa HAayYHOIO
no3Hanus. HaHocTpyKTypsl.

BBenenue B mpoekTHYIO AesTenbHOCTb. [IpoekT. Tumbl u BUIBI MPOEKTOB, 3Tallbl peanu3auuu mnpoekra. OcoOeHHOCTH pa3paboTKu
IPOEKTOB (ITOCTAHOBKA LeNeH, Moa00p METOIUK, paboTa ¢ INTEpaTYyPHBIMH HCTOYHUKAMHU, O(DOPMIICHUE U 3aIIUTA IPOCKTA).

Hctounuku xumudeckoi nHpopmanuu. [lonck xumudeckoid nHpopmManuu 1o Ha3BaHUAM, UACHTU(UKATOPAM, CTPYKTYPHBIM (opMysiam.
PaGora ¢ 6a3amu JaHHBIX.

CoBpemeHHbIe PU3NKO-XUMHYECKHUE METO/Ibl YCTAHOBJICHHS COCTaBa U CTPYKTYPHI BEILIECTB.

Hemonctpauuu. 1. IMumessie kpacurenu. 2. Kpamenue tkanei. 3. OrbenuBanue TkaHeil. 4. Kommekuust cpeacTB 3amuThl pacTeHUH. S.
Kepamuueckue matepuansl. 6. [[BeTHbie cTekma. 7. [Ipumepsl paboThl ¢ XUMHUYECKUMH 0a3aMu JTaHHBIX.

JlaGopaTopHbie OmbITEL. 1. 3HAKOMCTBO ¢ MOWOIMMHU cpenactBamu. 2. Kieun. 3.
3HaKOMCTBO C MUHEpAJIbHBIMU YIOOPEHUSMH U U3Y4YE€HUE UX CBOMCTB.

2.5. Twumbl pacueTHHIX 3a1a4

1. Haxoxnenue MoseKynsipHOi (OPMyJIbI YIIIEBOAOPOIA MO €0 IIOTHOCTH M MACCOBOM JI0JI€ 3JIEMEHTOB, BXOIAIIUX B €M0 COCTAB UIIH T10
MPOAYKTaM CTOPAaHHUS.

2. Pacuersl MAacCOBOMH 10y (MAcChl) XAMHYECKOTO COSUHEHNS B CMECH.
3. Pacuers Macchl (00beMa, KOJHYECTBA BEMIECTBA) IPOAYKTOB PEAKIMH, €CJIU OJIHO U3 BEILECTB JAHO B H30BITKE (MMEET MPUMECH).
4. PacdeTsl MacCOBOM MM 0OBEMHOM J0JIM BBIXO/Ia POLYKTa PEAKIIUH OT TEOPETHIECKH BO3MOKHOTO.



5. Pacuersl TemnoBoro 3¢ peKra peaKiyu.
6.  PacueTbl 0GbEMHBIX OTHOIIEHHHI I'a30B IIPU XUMUYECKHUX PEAKIIUSIX.

7. Pacuernl macchl (00beMa, KOJMYECTBA BEINECTBA) NPOIYKTA PEAKIMH, €CIM OJHO M3 BEIIECTB JaHO B BHJE pPacTBoOpa ¢
ONPEACICHHON

8.  MaccoBoli  10J1€MpPAacTBOPEHHOTO BEILECTBA.

9.  PacueTnl SHEprUM aKTHBAIMK M KOHCTAHTHI CKOPOCTH PEAKIIUHM 10 SKCIIEPMMEHTATLHBIM TaHHBIM.

10. Pacuer KOHCTaHTBI PaBHOBECHS 110 PABHOBECHBIM KOHIIEHTPALMAM BEILECTB.

11. Pacuer paBHOBECHBIX KOHIIEHTPALMI BEILECTB, €CIHM M3BECTHBI MCXOAHBIEKOHICHTPAIIUY BEIECTB U KOHCTAHTA PABHOBECHS.
12. Pacuer pH pacTBopa CHIBHON KHCIOTHI M CHJILHOTO OCHOBAHHS, €CIMHM3BECTHA MX KOHIIECHTPALMSL.

13. Pacuer pH pactBopa cna6oii KHCIOTHI M C1a6Or0 OCHOBAHUS, €CIMU3BECTHA MX KOHIEHTPALUS ¥ KOHCTAHTA JUCCOLMALIUH.
14. Pacuer pacTBOpMMOCTH CONH, €CIU U3BECTHA BeauunHa ee [1P.

15. Pacuersl ¢ MCIIOIB30BAHKMEM 3aKOHOB JJIEKTPOIIHM3A.

2.6. TeMbl MPaKTHYECKHUX PaboOT

1. CKopoCTh XMMHUYECKUX peakLuii. XMMUUYECKOE PaBHOBECHE.

2.  DKCIepUMEHTaIbHOE PEIIEHHE 3a1a4 110 TeMe «I aJoreHs».

3.  DKCHEpUMEHTAIBHOE PELICHUE 3a/1a4 M0 TeMe «XalbKOTEHBI».

ITonyyeHnue aMmMuaka U U3y4eHUE €ro CBOUCTB.
OKCIIEpUMEHTAJIBHOE PELIEHUE 3a/ay M0 TeMe «DJEMEHThl MOATrPYNIbIa30Tay.

3KCHepI/IMeHTaHLHOG PCIICHUC 3aga4 Io TEMCE «MeTanibl TJIaBHBIXTIOATPYIIID».
[Tonydyenue MeHOTO Kymopoca.

DKcrepuMEHTAIbHOE pelleHHe 3a7ad 1Mo TeMe «MeTamibl MOOOYHBIXITOATPYIII.

ITonyuyenue comu Mopa.

WX Nk

10. Hsrorosnenue Mozeneil MOIEKy OPraHMYECKHX BELIECTB.
11. Tlonydenue >TUIEHA ¥ U3YdEHHE €TO CBOMCTB.

12. Tlonyuenne GpomdTana.

13. Tlonyuenwue aneToHa.

14. Tlomydenne ykCyCHOM KHCIIOTEL

15. Cunres stunanerara.
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I'maponus kpaxmana.

Wnentudukaius OpraHn4ecKiX BEIIeCTB.

Pacno3naBanue miactmacc.

Pacno3naBaHue BOJIOKOH.

Kpamenue Tkanen.

TeMBbI TONOJIHUTENBHBIX ONBITOB U CUHTE30B
OrnpeneneHne KaueCTBEHHOT0 COCTaBa OPraHUYECKOIO BEIECTBA.

[Tonydyenue Metana, U3y4eHUE €ro CBOMCTB.

[TonyuyeHue aneTuneHa 1 ONbITHI C HUM.

[Tonydenue sTuneHa u coOMpaHue ero B ra3oMeTp.

Cunre3 nubpomaTaHa.

CaoiicTBa CKUIIHAAPA.

Bosronka Hadranuna.

O6pazoBanue nonodopma.

ITonyuyenue akpoiienHa.

[Tonydyenue nzoamumianerara.

CuHTe3 KpacuTels aHUJIMHOBOTO roiy0oro.

Cepebpenue.

Kpucrannmzanuus u3 nepechleHHoro pacTeopa.

[Tonyuyenue manaxura.

[TonydeHnue xkene3Horo Kynopoca.

[Tonydyenue ropbKkoi COJIH.

[Tomyyenue 6poMa 1 GPOMHOI BOJIBI.

ITonyyenue XJ10pOBOIOPOAA U COJITHOU KUCIIOTBI.

[Tony4yenue nupodopuoro xemnesa (II).

ITonyuenune rugpokcua xenesa (II).

CuHrte3 rupokapOoOHaTa HaTPUSl.

CuHTE3 AIFOMOKAJIUEBBIX KBACLOB.

Cunre3 xmopuna meau (I1).



24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

AJIIOMOTEPMUS.

B3anmopeiicTBre anroMuHUS ¢ GPOMOM.
I'openwue yris u cepbl B pacIuiaBI€HHON CEIUTPE
BoccTanoBneHue cBUHIIA MarHUEM.

O30H B mpobdupkKe.

[TpuroroBrieHre KpaxMaJIbHOTO KJIeiicTepa U MOJKpaxMallbHOM Oymaru.

[TonydyeHue «KkynopoCHOro Macia.

OOyrinBaHue caxapa CEpHON KHCIOTOM.

Peakmusi, koTopoii OoJiee MATH THICAY JIET.

«JIucuit XBOCT» U3 NWIUHPA.

«Heoprannueckuii cany.

XpycTsias OJOBSIHHAS MMal0vKa.

Cmnas Byna.

Bcnbika cMecn nepMaHrasara Kajaus ¢ TIIMUEPUHOM.
CBUHIIOBBIH LIEMEHT.

Bcenblika cMecu nepMaHraHaTta Kajiusi U allOMUHUS.
«Bynkan».

XUMHUYECKUH CEPIICHTAPUN.

TauncTBEeHHAS HAIINCH.

I'paBupoBka o Meau



VYyeOHO-MeToANMIECKOE 00eCTIeUeHHE 00pa30BaTEIIHLHOM JEATEILHOCTH

Y4eOHO-MEeTONNYECKUN KOMIUIEKT. JIaHHBIA yueOHO- METOIMYECKUH KOMIUIEKT Ui H3Yy4eHHUs y4yeOHOro mpeaMera «XuUMHUS» Ha
yIIIyOJIEHHOM YPOBHE CPEIHEro 00Iero oopa3oBaHus BKIIOYAET CIASAYIOMINE U3AAHUSA:

. Xwuwmwusa. Vroyonennsii yposenb. 10 knacc. Y4eOHHK ¢ 2IeKTpOHHBIM npuioxkenueM (aBropsl B. B. Epemun, H. E. Kyssmenxo, B.
. Tepenun, A. A. Ipo3nos, B. B. JIynun).

2. Xwumusa. VYriyOneHHbI ypoBeHb. 11 kmacc. Y4eOHMK ¢ 2IeKTpOHHBIM npunoxkenneM (aBropsl B. B. Epemun, H. E. Ky3bsmenko, A.
A. lpo3nos, B. B.JIynun).

3. Pa6ouas mporpamMma y4eGHOTO TpeaMeTa «XUMHs» Ha yIriIyOJIEHHOM YPOBHE CpeaHero oomero obpazosanus k YMK no xumunu B.
B. Epemuna, H. E. Ky3emenko, B. U. Tepenuna, A. A. Jlpo3ngoBa, B. B. JlynuHna u MeToaudecKkuepeKoMeHIAINH 110 €€ COCTaBICHHUIO (aBTOPBI
B. B. Epemun, A. A. Jlpo3nos, U. B. Epemuna, 3. 0. Kepumos).

4.  Meroanueckoe nocobue k yueonuky B. B. Epemuna, H. E. Kyssmenxko, B. U. Tepennna, A. A. Jlposnosa, B. B. Jlyanna «Xumus.
Yrnyonennsiii ypoBenb. 10 kmace» (aBropsl B.B. Epemun, B. M. Maxonuna, O. 0. Cumonora, 1. B. Epemuna, A. A. JIpo3nos, O. lO.
Kepumos).

5. Meromuueckoe nocobue k yueOnuky B. B. Epemuna, H. E. Ky3pMmenko, A. A. JIpo3nosa, B. B. Jlyauna «Xumus. YrinyGneHHbINH
ypoBeHb. 11 knace» (aBropsl B. B. Epemun, H. B. Bonkosa, H. B. ®upcrosa, 1. B. Epemuna, A. A. /Ipoznos, 3. FO. Kepumos).
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