Koaudukartop npoBepsieMbIX TPpe0OOBaHUI K Pe3yJIbTaTaM 0CBOCHUSA
OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbI CpeIHero o01ero o0pa3oBaHus u
3JIEMEHTOB COIePKAHUS XUMUM

[TpoBepsieMbie TpeOOBaHUS K pe3yabTaTaM OCBOCHHUS OCHOBHOM
obOpasoBarenbHON MporpamMmsl 1o Xxumuu (10 kiacc)

Kon [IpoBepsieMmble TpeAMETHBIE PE3YIbTATHI OCBOCHUSI OCHOBHOM
IIPOBEPSIEMOTO 00pa30BaTeNbHOM MPOrpaMMbI CpEHEro 001Iero 00pa3oBaHus
pe3ynbTaTa
1 Teopernueckre OCHOBBI OPraHUYECKOW XUMUH
11 ChopMupoBaHHOCTh TPEACTABICHUH O XWMHYECKOW COCTaBISIOLICH

€CTECTBEHHOHAaY4YHOW KapTUHBI MHUPA, POJIM XUMHUHU B MO3HAHUM SIBIICHUU
npupoabl, B (OPMUPOBAHHHM MBIIUICHUS W KYJIBTYPBl JIMYHOCTH, €€
GyHKIIMOHATBHOW ~ IPaMOTHOCTH,  HEOOXOOMUMOW  JUis  pEIICHUs
MPaKTUYECKUX 3a/ad M DKOJIOTHYECKH OOOCHOBAaHHOTO OTHOIICHUS K
CBOEMY 37J0POBBIO U IPUPOJIHOM Cpesie

1.2 Bnanenne cucremMol XMMHYECKMX 3HAHWA, KOTOpas  BKIIIOYACT:
OCHOBOITOJIATAIOIIHE HOHSATHUS (Momnekyia, BaJICHTHOCT,
AJIEKTPOOTPHUIIATEIIBHOCTD, CTCIICHh OKUCIICHUS, XUMUYECKasl CBS3b, MOJIb,
MOJISIpHAsi ~ Macca,  MOJSIPHBIA ~ O00BbEeM,  YIJIEPOAHBIA  CKEJerT,
(GyHKIMOHATIBHAS TPYIIIIA, PAAUKAIl, ©U30MEPHS, U30MEPbI, TOMOJIOTHYECKU I
pSiA, TOMOJIOTH, YIJIEBOJOPONBI, KHCIOPOJA- ¥  a30TCOJEpIKalue
COCJMHEHUs, OHMOJOrMYeCKH AaKTUBHBbIE BellecTBa (YIJIEBOJbI, >KUPBI,
0eJIKu), MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHBIC
COCIMHEHUs); TEOPUHM U 3aKOHBl (TEOpUss XMMHUYECKOIO CTPOEHHUS
opranuueckux  BemectB ~ A.M.  ByrnepoBa),  3aKOHOMEPHOCTH,
CHUMBOJIMYECKHUH S3bIK XUMHHM, (AKTOIOTHYECKHE CBEJIEHHs O CBOWCTBAX,
coCTaBe, TONy4YeHHMH U O€30MacHOM HCIOJb30BAHWU  BaKHEHIINX
HEOPraHMYECKUX M OpPraHWYEeCKMX BEIIECTB B OBITY U IMPaKTHYECKOU
NesITeTHHOCTH YeTIOBEeKa

1.3 CdopMupoBaHHOCTh YMEHUN BBISBIISITh XapaKTepHbIE MPU3HAKU TTOHATHH,
YCTaHABIMBAaTh HX B3aUMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOLIUE
MOHSTHS ITPU ONTUCAHUM COCTaBa, CTPOSHUS U MPEBPALIEHUI OpraHuYeCKIX
COEIMHEHUI

14 c(OPMHPOBAHHOCTh YMEHUHN HCIIOJIb30BaTh XUMHUUECKYIO CUMBOJIUKY JJIS
COCTaBJI€HUS ~ MOJIEKYJSIPHBIX U CTPYKTYpHbIX  (pa3BepHYTOM,
COKpaIlleHHO!) (popMys1 OpraHMUECKUX BEIIECTB U ypaBHEHUH XUMHUYECKUX
peaklMii, U3roTaBIMBAaTh MOJEIN MOJIEKYJ OPraHMYECKUX BEIIECTB JUIS
WJUTFOCTPALIMY UX XUMUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOCHHUS

1.5 ChopMupoBaHHOCTh YMEHUH yCTaHABIMBAThH IPUHAUICKHOCTD U3YUYECHHBIX
OpraHMYECKHUX BEUIECTB IO UX COCTaBY M CTPOEHUIO K OIpeNeICHHOMY
Kjaccy  (rpymme) — coefuHeHMH — (YIJI€BOAOPOABI,  KHCIOPOA U
a30TCOJEpIKAIINE COEIMHEHUS, BBICOKOMOJIEKYJISPHbIE COEIUHEHUs),




JlaBaTh UM Ha3BaHMsI 1o cucteMatnyeckor HomeHkinatype (IUPAC)

1.5

CdopMUpOBaHHOCTh YMEHUSI ONPENENATh BUABI XUMHYECKOW CBSI3U B
OpraHUYECKUX COCAMHECHUSX (OAMHAPHBIC U KpaTHBIEC)

1.6

CdopMUpOBaHHOCTh YMEHUSI MPUMEHSTH: TMOJIOXKCHHUS TEOPUU CTPOCHUS
oprannueckux BemecTB A.M. ByrnepoBa ansi oObsICHEHUS 3aBUCUMOCTHU
CBOICTB BEILIECTB OT UX COCTAaBA U CTPOEHUS; 3aKOH COXPAHEHUS MacChl
BEILIECTB

VYraeBonopoasl. Kucnopozaconepxaniye u a30TCoiepKaliie OpraHnaecKue
coeiMHeHUs. BRICOKOMOJIEKYIISIpHBIC COSIMHEHUS

2.1

CdopMupoBaHHOCTh yMEHUW TMPUBOAWTH TPUBHAIBHBIE HA3BAHUS
OT/ICNIbHBIX OPraHUYECKUX BEHIECTB (PTWJICH, MPOIMIICH, alleTUJIEH,
STWJICHIVIUKONb, TJUIEepuH, ¢eHon, ¢dopManbIerui, aneTalbIeru],
MypaBbUHAs KHUCJOTA, YKCYCHas KHCJIOTa, OJICMHOBAas  KHCIIOTA,
CTeapuHOBAs KUCIIOTA, III0K03a, GPYKTO3a, KpaxMall, EeJUTI0I03a, MIUIIKH)

2.2

CdopMUpOBaHHOCTh YMEHHMM XapaKTepU30BaTh COCTaB, CTPOCHHE,
q)HSI/I‘IeCKI/IC U XHUMHYCCKUC CBOﬁCTBa THUITNYHBIX HpeI[CTaBPITeJICfI
pa3jIMYHbIX KJACCOB OPraHMYECKHUX BEINEeCTB (METaH, 9TaH, O3THJICH,
NpoNWIeH, aneTuwieH, Oyraauen-1,3, wertwiOyraauen-1,3, OeH3odn,
METaHOJ, ATaHOJ, ATHICHIJHUKOJIb, TJIUICPUH, (EHON, aleTaabIeru,
MypaBbUHAss W YKCYCHAash KHCJIOTBI, TJIFOKO3a, Kpaxmal, IIeJUTI0JI03a,
AMHHOYKCYCHAsl KHCJIOTA)

2.3

ChopMupoBaHHOCTh YMEHHS WILIIOCTPUPOBATh TI'€HETUYECKYIO CBS3b
MEXAy TUIIUYHBIMH IIPEICTABUTEIIIMH PA3JIMYHBIX KJIACCOB OPTaHUYECKUX
BEILECTB YPAaBHEHUSAMH COOTBETCTBYIOIIMX XUMUYECKUX pPEaKLHUi C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYJT

2.4

CdopmupoBaHHOCTH YMEHHUS XapaKTepu30BaTh HMCTOYHHUKHU
YIJIEBOAOPOAHOTO ChIPbs (He()Th, NPUPOAHBIN Ta3, yroie), COCOOBI UX
nepepaboTKU U MPAKTUYECKOE IPUMEHEHHE TPOTYKTOB MepepadoTKU

XUMHS U KU3Hb. PacyeTsl

3.1

ChopMHUpPOBAHHOCT, YMEHUU BIIQJIETh CUCTEMOW 3HAHMK 00 OCHOBHBIX
METOJaX HAYYHOI'O IIO3HAHMS, HCIIOJIb3YEMBIX B XMMHHU IIPU HU3YUYCHUU
BEIIECTB U XUMHUYECKUX SIBICHUH (HaOII0/IeHNe, U3MEPEHUE, SKCIIEPUMEHT,
MOJICTTMPOBAHUE), HCIOIH30BaTh CHUCTEMHBIE XUMHUYECKHE 3HAHUS IS
MPUHATUS PEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYalHsIX, CBA3aHHBIX C
BEILIECTBAMH U UX IPUMEHEHUEM

3.2

ChopMHpOBaHHOCT,  YMEHUW  COOJIOJATh  TMpaBWia  IMOJH30BAHMS
XUMHUYECKOH TOCY IO 1 JTabopaTOpHBIM 000PYIOBaHUEM, a TAKXKE ITPaBUIIA
oOpalieHuss C BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKIUSMHU TIO
BBITIOJTHEHU IO J'Ia60paT0pHI)IX XUMHWYECKHUX OIIBITOB

3.3

CdopMUpOBaHHOCTh YMEHHI MJIAHUPOBATH M BBIMOIHATh XHUMHUYECKUN
SKCTIEPUMEHT (TIPEeBpAIIEHUS] OPTaHWYECKUX BEIIECTB NPH HarpeBaHUH,
MOJYyYECHUE ITUJIEHA U U3YYEHUE €r0 CBOWMCTB, KAYECTBEHHBIE DPEAKIUU
OpPTaHWYECKUX BEIIECTB, JIEHATYpalHs OCIKOB MPH HArpEeBaHWH, I[BETHHIC




peakiuu OCJIKOB) B COOTBETCTBUU C MPABHJIAMHA TEXHUKHU 0€30MTaCHOCTH TTPH
oOpamieHMH C  BemlecTBaMH M Ja0OpaTOpPHBIM  00OpPYIOBaHHEM;
NPEICTaBIATh PE3yJbTaThl XUMUYECKOTO IKCIEPUMEHTa B (hOpME 3aIKcCh
YPaBHEHHMI COOTBETCTBYIOIIUX pPEAaKUUH H (HOpMYyTUpPOBaTh BHIBOJBI Ha
OCHOBE ATHX PE3yJIbTATOB

3.4 CdopMUpoBaHHOCTh YMEHUN TMPOBOJUTH BBHIYUCICHHUS IO XHUMHYECKUM
ypaBHEHUsIM (Macchl, 00beMa, KOJHUYECTBA HMCXOJHOTO BEIECTBA WU
MPOJYKTa PEeaKIMK MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3
MCXOJIHBIX BEIIECTB WJIM MPOJAYKTOB PEAKIINH)

3.5 ChopMupoBaHHOCTH yYMEHHH KPUTHYECKH aHAIM3UPOBATH XMUMUYECKYIO
uH(pOpMaLIKIO, OJYYaeMYI0 U3 Pa3HbIX UCTOYHUKOB (CpElICTBA MacCOBOM
uHpopManuu, cetb IHTEepHEeT U ApyrHe)

3.6 CdopMupoBaHHOCTH  YMEHHM  COONMIOJaTh MpaBUjia  SKOJOTHYECKH
11€J1€C000Pa3HOro MOBEJACHUS B OBITY U TPYJIOBOM JIEATEIBHOCTH B LENSIX
COXpaHEHHsI CBOETrO 3JI0POBbsi M OKpYXKAIOIICH MPUPOIHONW CPEIbl,
0CO3HABaTh OMACHOCTH BO3/ICHCTBHS Ha )KUBBIE OPTaHU3MBI OMPEIeTICHHBIX
OpPraHUYeCKUX BEIIECTB, MOHUMas cMbich mokaszareis [1JIK (nmpenensHO
JOMYCTUMOW  KOHIIGHTPALlMU), TMOSICHAT, Ha MpHUMEpax CHocoObl
YMEHBIICHUS W IPEIOTBPALICHUS UX BPEAHOTO BO3ACHUCTBUS HA OPraHU3M
YeJIoBeKa

Tabmura 15.1

[Iposepsiembie aneMenThI coaepxkanus (10 kmacc)

Kon ITpoBepsieMBlii 2IEMEHT COJIEP/KaHUS
1 TeopeTnueckne OCHOBBI OPraHU4YECKON XUMHH
11 [TpenMeT OpraHMYecKOM XUMHM: €€ BO3HUKHOBEHHWE, Pa3BUTHE W 3HAYCHUE B

MOJYYEHUH HOBBIX BEIIECTB M MAaTE€pUANIOB. T€OpUs CTPOCHHS OPraHMYECKUX
coenuHeHnnit A.M. BytnepoBa, €€ OCHOBHBIE MOJ0KEHHS

1.2 CrpyKkTypHBIE (OPMYNIBI OpraHMYECKMX BellecTB. ['oMoiorusi, wuzomepus.
XuMHYeckas CBsI3b B OpPraHUYECKUX COSMHEHMSIX - OTMHAPHBIE U KPaTHBIE CBS3H.
[TpencraBienue o kaaccu(UKalui OpraHUYECKUX BEILECTB

1.3 HOMeHKHaTypa OpTraHUYCCKUX COG,I[PIHGHHI’I (CI/ICTeMaTH‘{eCKaSI) U TPUBUAIBHBIC
Ha3BaHUS Ba)KHEHUIITHIX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHUYCCKHUX BCHICCTB

2 VYrneBo10po/sl

2.1 AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psill. MeTaH M 3TaH - IpocTenIIne
MPEJICTABUTENIN aJKAaHOB: (U3NYECKME M XHUMHUYECKHEe CBOWCTBA (peakuuu
3aMeIIeHus] U TOPEHUs ), HaX0XKJIEHHE B IPUPOJIE, OTYYeHUE U TPUMEHEHHE

2.2 AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKHH psA. DTUIEH W TPONWIEH -
MIPOCTEUININE TIPEICTABUTENIN AJIKEHOB: (U3MUYECKHE W XHUMHYECKHE CBOMCTBA
(peakuuy TUIPUPOBAHMS, TaOTEHUPOBAHUS, THUApPATAIUN, OKUCICHUS U
MOJIMMEPU3AIUH ), TIOTyYeHNEe U TPUMEHEHNE




2.3

Ankanuensl: OyramumeH-1,3 u MerunOyramueH-1,3: cTpoeHHe, BaKHEHIIHE
XUMHUUYECKHE CBOMCTBA (peakuus noaumepusanuu). Iloayyenne cuHTETHYECKOTO
KaydyKa ¥ pe3UHBI

2.4

AJNKHUHBI: COCTaB U OCOOEHHOCTU CTPOEHMsI, TOMOJIOTUYECKUN psiA. ALETHIIEH -
NPOCTEHIINK TPEICTaBUTENb AalKWHOB: COCTaB, CTpPOCHHE, (U3HUYECKUE W
XMMHYECKHE CBOICTBA (peakLMu THAPUPOBAHMSI, FaIOTCHUPOBAHUS, THAPATALINY,
rOpEeHUs), OJIyY€HUE U IPUMEHEHUE

2.5

Apenbl. benzon: cocraB, crpoeHue, (U3MYECKHME W XHMHYECKHE CBOWCTBA
(peakuuy raJloTeHNPOBAHUS M HUTPOBAHMS), TOJy4eHUE U IpuMeHeHue. Tomyod:
COCTaB, CTpoeHHE, (U3NYECKHE ¢ XUMHYECKHE CBOWCTBA  (peakiuu
raJOreHUpOBaHUSI M HUTPOBAHMA), NOJTYYCHHE M TPUMEHEHHE. TOKCHYHOCTH
apeHoB. l'eHeTnyeckas CBS3b MEXIY YIJIEBOJIOPOJAMH, NPUHAAICKAIIUMU K
Pa3IUYHBIM KJIaccaM

2.6

[TpupoHbIE HCTOUHUKH YTI€BOOPOA0B. [IpupoaHblii ra3 v NOMmyTHbIE HEPTSIHBIE
ra3sl. Hed1b 1 ee npoucxoxaenue. CrnocoObl nepepaboTku He(TU: NEperoHka,
KPEKUHT (TEPMUYECKHH, KaTaaUTH4YecKHii), muponus. IIpomykTel mepepaboTku
He(TH, UX MPUMEHEHHE B IMPOMBILUIEHHOCTH W B ObITy. KaMeHHBIN yroip u
IPOAYKTHI €T0 NepepadoTKU

Kucnoponconep:xaiye opraHn4eckiue coeIMHEHNs

3.1

[TpenenbHbIE OAHOATOMHBIE CIUPTHI. METaHOJ U 3TAHOJI: CTPOEHUE, (PrU3HUECKUe
U XUMHMYECKME  CBOWCTBAa  (peakuMu €  aKTUBHBIMM  MeTaJllaMH,
raJIor€HOBOJIOPOJAMH, TOPEHME), NpUMeHeHue. BoJoponHble CBA3UM MEXIY
MOJIeKyJaMH CUPTOB. JlelicTBUE METaHOoJa W 3TaHOJa Ha OPraHU3M 4YellOBeKa.
MHoroaToMHbI€ CIIUPTHL. DTUJIEHTJIMKONIb U TJULEPUH: CTPOCHUE, (pU3HUEcKue U
XMMHUYECKHE CBOICTBa  (B3aMMOJIEHiCTBME €O  IIEJOYHBIMH  MeTaJlUIaMH,
KayeCTBEHHasl peaklMsi Ha MHOTOaTOMHbIE CIUPTHI). JlelicTBUE Ha OpraHu3M
yesoBeKa. [[ppuMeHenune raumepruHa U dTUIEHIIMKOISA

3.2

®DeHo: CTPOeHUE MOJIEKYIIbI, GU3MUECKUE U XUMUYECKHE CBOMCTBA. TOKCHYHOCTh
¢denomna. [Ipumenenue penomna

3.3

Anpaeruapl 1 KeToHbl. DopManbIeru, alleTaabAerua: CTpoeHue, GU3nuecKue u
XMMHUYECKHE CBOMCTBA (peakIMM OKHUCJICHUS U BOCCTAHOBJICHUS, KaUeCTBEHHbIE
peakuun), Noxy4eHue u NIpUMeHEeHNe

3.4

OnHOOCHOBHBIE Tpe/ieibHble KapOOHOBBIE KHCIOTHl. MypaBbuHAs M yKCyCHas
KHCJIOTBI: CTpOeHHe, (U3NUYecKre 1 XUMHUYECKHE CBOMCTBA (CBOICTBa, 001IMe IS
Kjlacca KHCIIOT, peakuus JTepudukanuu), TMOJydyeHHe U TNPUMEHEHHE.
CreapuHOBas M OJEUHOBAs KUCIOTHI KaK MPEACTAaBUTEIN BBICHIMX KapOOHOBBIX
KHCJIOT. MBIna Kak COJIM BBICIITNX Kap60HOBBIX KHCJIOT, UX MOIOIIIEC )IeﬁCTBI/Ie

3.5

CrnosxHble 2Qupbl KaK MPOU3BOAHBIE KAPOOHOBBIX KHUCIOT. ['MIPOIN3 CIOKHBIX
sa¢upos. Kupsl. I'maponu3s xupos. Ilpumenenue xupos. buonornueckas posb
KUPOB

3.6

VYrneBoabl: cocTaB, Kiaccu(puKalus yriieBoJoB (MOHO-, AU- U IMOJHCAXapUIbl).
['mroko3a - mpoCTeHIIMA MOHOCaXapHJ: OCOOCHHOCTH CTPOCHHS MOJIEKYIIbI,
duznyeckue U XuMu4eckre cBoicTBa (B3aumosenctaue ¢ ruapokcuaom menu (1),
OKHCIICHME aMMHauHbIM pacTBOpOM oOkKcuaa cepedpa (I), BoccTaHoBiEHUeE,




OpoXeHHWE TIIOKO3bI), HAXOXKJICHWE B TPHUPOJE, NMPUMEHEHHEe, OWOJIOTrHYecKas
posb. ®orocunTe3. OpykTo3a Kak U30Mep IIIOKO3bl. KpaxmMai v Heuioiio3a Kak
npupoanble nonuMepbl. CTpoeHue Kpaxmaia U HeJUToio3bl. Dusndeckue u
XUMHUYECKHE CBOMCTBA KpaxMaa (THIPOIU3, KAYeCTBCHHAS PEAKIUs C HOIOM)

4 A3oTcojepKalle OpraHuYecKue COeAMHEHUS

4.1 AMUHOKHCIIOTHI Kak aM(OTEepHBIE OpraHudeckue coenuHeHus. duznueckue u
XMMHUYECKHE CBOWCTBA aMUHOKMCIOT (Ha NpuMepe IiuiMHa). buosnormdeckoe
3Ha4YeHHE aMUHOKHUCIOT. IlenTuasl

4.2 benkn kak mnOpuUpOAHBIE BBICOKOMOJEKYISpHbIE coeauHeHus. llepBuunas,
BTOPUYHAS U TPETHYHAS CTPYKTypa OCNKOB. XMUMHUYECKHE CBOHCTBA OEIKOB:
TUAPOIIN3, AeHATYpallns, KaYeCTBEHHbIE pEeaKIUU Ha OeTKu

5 BBICOKOMOJIGKYHSI}’)HBIG COCIUHCHUA

5.1 OcHOBHBIE TOHSTHS XUMHUU BBICOKOMOJEKYISPHBIX COCIUHEHHI: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJTUMEPHU3AIIUN, CPEIHSIS MOJICKYIsIpHas
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEIUHEHUH -
MOJIMMEPU3AIUS U TTOJIMKOHICHCALIHS

5.2 OKCHEpUMEHTAJIbHBIE METOJbl H3Y4YEHMsI BEIIECTB W HX IPEBpAIICHUMN:
O3HaKOMJIEHHE C 00pa3laMy IPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4ykoB. [lonydeHne CHHTETHYECKOrO KaydyKa U PE3UHbI

Taomuua 15.2

[TpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHUS OCHOBHOM
obpazoBarenbHOU Tiporpammel (11 kimace)

Kon nposepsiemoro [IpoBepsiemble TpeaAMETHBIE PE3YIbTATHI OCBOCHUSI OCHOBHOM
pe3ynbTaTa 00pa30BaTeNbHOM MPOrpaMMbI CpEHETo 001Iero 00pa3oBaHus
1 Teopernueckrie OCHOBbI XUMHUH
1.1 Binanenne cucremMoil XMMWYECKMX 3HAHHMH, KOTOpas BKJIIOYAET:

OCHOBOIIOJIATAIOIIME  TIOHATHS  (XMMHUYECKHH  JJIEMEHT,  aToM,
SJIEKTPOHHAsT 000J0YKa aroma, S-, P-, O-3JeKTpOHHBIE OpOUTAIIH
aTOMOB, HMOH, MOJIEKYJla, BaJIEHTHOCTb, 3JEKTPOOTPULATEIBHOCTD,
CTCIICHb OKHCJICHHA, XHUMHYCCKas CBsI3b, MOIJIb, MOJ'ISIpHaFI Mmacca,
MOJISIPHBIA 00BEM, KPHCTAJUIMYECKash peIIeTKa, THIBl XUMHUYECKUX
peakuui (OKUCIUTENIBHO-BOCCTAHOBUTEIIBHBIE, 3K30- 54
AHIOTEPMUYECKHE, PEAKIINH HOHHOTO 0OMEHA), PacTBOP, IIEKTPOJIUTHI,
HEIJEKTPOJIUTBI, DJIEKTPOJIUTHYECKAsT JUCCOLMAIUs, OKUCIUTENb,
BOCCTaAaHOBHUTCIIb, CKOpOCTB XHMH‘ICCKOf/i peaKm/m, XUMHUYCCKOC
paBHOBECHE); TEOPUUM U 3aKOHBI (TEOpUS DIEKTPOIUTHUECKOU
nuccounanuu, Ilepuogmueckuit 3akon J[.M. MenneneeBa, 3akoH
COXpaHEHMsI MacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUNA S3bIK XUMUH,
(aKTOJOTUYECKHE CBEICHHUSI O CBOWMCTBAX, COCTaBe, IMOJYYCHHH U
0€30MMacHOM HCIIOIH30BAHUH BKHEUIIINX HEOPTaHUYECKUX BEIIECTB B
OBITY U IPAKTHUUECKOH J1eATEeIbHOCTH YeJIOBeKa




1.2

CdopMUpoOBaHHOCTh yYMEHUN BBISABIATH XapaKTepHbIE MNPU3HAKU U
B3aUMOCBSI3b HM3YUYEHHBIX TMOHATUN, NPUMEHSITh COOTBETCTBYIOIIUE
MOHSTHSI IPU OMUCAHUU CTPOCHHS U CBOICTB HEOPraHMYECKHUX BEIIECTB
W UX MPEeBpaIleHUI; BBISABIATH B3aMMOCBS3b XUMHUYECKUX 3HAHUUA C
MNOHATUSIMM M TIPEJCTABICHUSMU JIPYTHMX €CTECTBEHHOHAYUHBIX
MPEAMETOB

1.3

BrnajeHne OCHOBHBIMH METOJAaMU HAyYHOTO TO3HAHUS BEIIECTB U
XUMHYECKHX SIBJICHUH (HAONIOJCHHE, W3MEpEHHE, JKCICPUMEHT,
MOJICJIUPOBAHUE)

1.4

CdopMUpOBaHHOCTh yYMEHHN OMNPEACNSATh BAJICHTHOCTh W CTEICHBb
OKMCIICHUS XMMHUYECKUX OJJIEMEHTOB B COCAUHEHMSIX Pa3JIMYHOIO
cOoCTaBa, BHJ  XUMHUYECKOM  CBsi3M  (KOBaJEHTHAas, HMOHHAas,
MeTaJIJIN4ecKasi, BOJAOPOAHAs) B COCAMHEHUSIX, TUIl KPUCTAIINYECKOM
PEIIEeTKH KOHKPETHOTO BEIIeCTBa (aTOMHasi, MOJICKYJIApHAas, MOHHAs,
MeTaJTn4ecKast)

1.5

ChopMupoBaHHOCTH YMEHUH ONPEACNSATh XapaKTep CPeabl B BOIHBIX
pacTBOpax HEOPraHMYECKUX COCIUHEHUM

1.6

CdopmMupoBaHHOCTH YMEHHUS KIAaCCUPHUIIMPOBATH XUMHUECKHUE PEaAKIIUU
10 Pa3JIMYHbIM MPU3HAKaM (YUCILY U COCTaBYy pPEarupyrolIuX BELIECTB,
TerioBoMy 3¢GeKTy peaklud, H3MEHEHHIO CTENeHEeHl OKUCICHUS
AIIEMEHTOB, 0OPATUMOCTH PEAKLINH, YYACTHIO KaTaIn3aTopa)

1.7

ChopMupoBaHHOCT, YMEHHH  COCTaBJSTH YPAaBHEHUS  PEaKLUi
pa3IMYHBIX THIIOB, IIOJIHBIE W COKpAIICHHBIE YPaBHEHHs pEaKLMH
MOHHOT'0 0OMEHA, YUUTHIBasl YCIOBUSI, PU KOTOPBIX ATH PEAKIIUU UIYT
JI0 KOHIIa

1.8

ChopMupoBaHHOCTH YMEHUI MPOBOJUTH PEAKIMH, MMOATBEPKIAAIOIINE
KAueCTBEHHBIH COCTaB  PA3JIMYHBIX HEOPraHMYECKUX  BEIIECTB,
pacrio3HaBaTh ONBITHBIM IyT€M HOHBI, HNPUCYTCTBYIOLIHE B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB

1.9

ChopMHpPOBAaHHOCT, YMEHUN pPaCKPBIBaTh CYIIHOCTh OKUCIUTEIHHO-
BOCCTaHOBUTEJBHBIX peaxiuit MOCPEICTBOM COCTaBJICHHS
AJIEKTPOHHOTO OajaHca 3TUX PEeaKIui

1.10

ChopMHUpPOBAaHHOCT, yMEHHH OOBSCHATH 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOHN peakluy OT Pa3InyuHbIX (PaKTOPOB

1.11

CdopMUpoOBaHHOCTb yMEHHI  OOBSACHATH  XapakTep CMEIICHUS
XUMHUYECKOTO PABHOBECHUS B 3aBUCHUMOCTH OT BHEIIHErO BO3JEHCTBUSI
(mpunuun Jle [larense)

OGIJ.Ia}I 1 HCOPraHUYCCKasA XUMU A

2.1

ChopMHpPOBaHHOCT, YMEHHH pacKpbIBaTh CMBICT lleproandeckoro
3aKOHa JI.. Menpeneena " JIEMOHCTPUPOBATH ero
CHCTEMAaTHU3UPYIONIYIO,  OOBSICHUTEIBHYID W  MPOTHOCTHYECKYIO

byHKIIUN




2.2

ChopMupoBaHHOCTh YMEHHMH XapaKTE€pPU30BaTh 3JIEKTPOHHOE CTPOECHUE
aTOMOB XMMMUECKHUX 3JeMeHTOB | - 4 mnepuonoB Ilepumonnueckoit
CUCTEMBl XMMHMUYECKHX d3yeMeHTOB J[.M. MeHnneneesa, wucnonab3ys
noHsTHsA "'s-, P-, d-3JeKTpOHHBIC OpOuTaNn", "SHepreTHuecKue ypoBHu'",
OOBSICHATh 3aKOHOMEPHOCTHM M3MEHEHHMS CBOMCTB XHMMHYECKUX
3JIEMEHTOB M UX COCIMHEHUH 110 nepuoaam u rpynmnam [lepuonuueckoi

cucTeMbl XuMHu4ueckux 3yemenToB .M. MenaeneeBa

2.3

ChopMHpPOBaHHOCT, YMEHHH XapaKTepU30BaTh (OMHCHIBATH) OOIIHE
XUMHYECKHUE CBOWCTBA HEOPTaHUYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
MOJTBEPXK/IAaTh  CYNICCTBOBAaHME TI'C€HETUYECKOH  CBS3M  MEXKIY
HEOPraHMYECKMMHU  BEIIECTBAMH  C  [OMOINBI  YpaBHEHUU
COOTBETCTBYIOIIUX XHMUYECKUX PEAKITHIA

2.4

CdopmMupoBaHHOCTh ~ YMEHHIl  yCTaHaBIMBAThb  IPUHAJJICKHOCTD
HEOpPraHMYECKUX BEUIECTB IO MX COCTAaBY K OIpPEAEIECHHOMY KJAcCy
(rpymnmne) coeauHEeHUN (MPOCTHIE BEIIECTBA - METAJUIbl M HEMETaJllbl,
OKCH/IbI, OCHOBAHUSI, KUCIIOTHI, aM(OTEPHBIEC TUPOKCHUIBI, COIIH)

2.5

ChopMupoBaHHOCTh YMEHUH HCIOIB30BATh XUMHUYECKYIO CUMBOJIHUKY
JUTSI COCTaBJICHUS (hOPMYJT BEIIECTB M yPaBHEHUH XUMHUSCKUX PEAKITUH,
cucremarnueckyro HoMmeHkiatypy (IUPAC) u TpuBnanbHble Ha3BaHUs
OTJEJIbHBIX HEOPTaHUYECKUX BEIIECTB (yrapHblid a3, yrieKUCIbIi ras,
aMMHUaK, raiieHasi U3BeCTb, HETalleHas U3BECTh, MUTHEBAS COJA, MUPUT

H JIpyrue)

2.6

ChopMupoBaHHOCTH YMEHHUI XapaKTepu30BaTh (OMHCHIBATH) OOIIUE
XMMUYECKHE CBOMCTBA HEOPraHWYECKUX BELIECTB Pa3IMUYHBIX KJIacCOB,
MOJATBEP)KJIAaTh  CYIIECTBOBAaHHWE  TIEHETHUYECKOM  CBSI3U  MEXIY
HEOPraHMYECKMMHU  BEIIECTBAMH € [IOMOINBIO  YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKUil

2.7

CdopmMupoBaHHOCTh YMEHHN IUIAHUPOBATh U BBINOIHATh XUMHUECKUN
HKCHEPUMEHT (pa3jIoKeHHE MEPOKCHJAa BOAOPOAAa B MPUCYTCTBUH
KaTajau3aTopa, OINpeNeleHHe Cpelibl pacTBOPOB BEIIECTB C MOMOIIBIO
YHHUBEPCAJIBHOTO HHAMKATOpPA, BJIMSHHUE pPa3IMYHbIX (PAKTOpPOB Ha
CKOPOCTh ~XMMMYECKOH peaklMM, peakIud HOHHOro oOMeHa,
Ka4yeCTBEHHbIE PEaKLUU Ha Cynab(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA
KaTHOH aMMOHHUS, pPEUIeHHE SKCIEPUMEHTAJIBHBIX 3aJad IO TeMaM
"Metamnsl" u "Hemeramibl'") B COOTBETCTBUM C NMpaBWJIAMH TEXHUKU
0e30MacHOCTH MpU OOpallleHWH C BEIIeCTBAMU M J1abOpaTOPHBIM
000pyI0BaHUEM; IIPEJICTABIISTh pE3yJIbTaThI XUMHUYECKOTO
IKCTIEpUMEHTA B (pOpMe 3aIiCH YpaBHEHUH COOTBETCTBYIONIUX PEAKIIUNA
U GOpPMYJIMPOBATh BBIBOJIBI HA OCHOBE 3THUX PE3YIbTATOB

2.8

CdopMupoBaHHOCTh YMEHHI COONIONATh TMpaBHJIa MOJI30BAHUSA
XUMUYECKOW TOCY/I0ON M JIabOpaTOpHBIM O0OpYIOBaHHEM, a TaKXKe
mpaBuia OOpAIIEHUsI C BEIIECTBAMU B COOTBETCTBUH C WHCTPYKIUSIMU
10 BBITIOJTHEHHUIO JTAOOPATOPHBIX XUMHYECKUX OMBITOB

2.9

CdopMupoBaHHOCTh YMEHHI XapaKTEPU30BATh XUMUYECKHE IMTPOIIECCHI,
JeKale B OCHOBE MPOMBIIIJICHHOTO TOJYYE€HUS CEPHOM KHCIIOTHI,
aMMHaKa, a Takxke C(HOPMUPOBAHHOCTh MPEACTABICHUNH 00 OOIIHX




HAayY4YHBIX TIIPUHOUIIAX HW OSKOJOTIMYCCKHX r[p06neMax XHUMHYECKOI'O

MPOU3BOJICTBA
3 XuMus U xku3Hb. PacueTsl
3.1 ChopMupoBaHHOCTh HPEACTABICHUNH O XMMHUYECKOH COCTaBIIAIOLICH

€CTECTBEHHOHAYYHON KapTUHBI MUPA, POJIK XUMHHU B [IO3HAHUU SIBJICHUN
npupobl, B (pOPMUPOBAHMM MBIIUICHUS W KYJIbTYpBl JIMYHOCTH, €€
(GyHKIIMOHATBHOW  IPaMOTHOCTH, HEOOXOAMMOW Uil  pelIeHHUs
NPAaKTUYECKUX 3a7ad M JKOJIOTMYECKH OOOCHOBAHHOT'O OTHOILIEHHS K
CBOEMY 3JJ0POBBIO M IPUPOJIHOM Cpesie

3.2 ChopMupoBaHHOCTH YMEHUI KPUTUYECKH aHATH3UPOBATH XUMHUYECKYIO
UHpOpMalLMIO, IOJy4aeMyl U3 pa3HbIX MCTOYHUKOB (CpencTBa
MaccoBOM KOMMYHUKaIUH, CE€Th VIHTEpHET U Apyrue)

3.3 CdopMUpOBaHHOCTh YMEHHI COONIOATh MpaBUIa SKOJIOTHYCCKH
11eJIeCO00Pa3HOro MOBEACHHUS B OBITY M TPYAOBOM JAEATEIBHOCTH B
LEJIAX COXPAHCHHSI CBOETO 3/I0POBBsI M OKPYKAIOIICH MPUPOTHON CPEJIbI

3.4 Oco3HaBaTh OMNAcCHOCTh  BO3JECHCTBUS Ha JKUBBIE OpPraHU3MBI
OIIpE/ICTICHHBIX BEIeCTB, MOHMMas cMbIch nokaszareins [1/IK, moscHsaTs
Ha MPUMEPax CIOCOObI YMEHBIICHUS W NPEAOTBPALICHUS UX BPEIHOTO
BO3/ICIICTBUS Ha OPraHN3M 4YelloBeKa

3.5 CdopMupoBaHHOCTb  YMEHUI NPOBOJIUTh  BBIYUCIICHUS  C
MCIIOJIb30BAaHUEM TIOHSTHS ''MaccoBasi JIOJIsI BEIIeCTBa B pacTBope’,
O00BEMHBIX OTHOIICHUH Ta30B MPH XUMHUYECKUX PEAKIUSAX, MaCChl
BEIIECTBA MJIM O00BeMa ra3oB 10 M3BECTHOMY KOJHMYECTBY BEIECTBA,
Macce WIM 00BEMY OJHOTO U3 YYAaCTBYIOIIMX B PEAKIMU BEIIECTB,
TEIJIOBOTO d(PeKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEIIIECTB, MIPEBPALICHUS U COXPAHEHHS SHEPTUU

Tabmuma 15.3

[Tposepsiembie ameMenThI coaepkanus (11 kmacc)

Kon IIpoBepsiemMblii 2JIEMEHT COEepKAHUS

1 TeopeTnueckrue OCHOBBI XMMUHU

1.1 XUMHUECKUH 3meMeHT. ATOM. SIapo aroma, M30TOMNbI. DJIEKTPOHHAsE 000JI0UKa.
DHepreTHyeckre YpoBHH, MOAYPOBHU. ATOMHBIC OpOUTAIH, S-, P-, d-3JIEMEHTBHI.
OcoOeHHOCTH paclipesieieHus] AIEKTPOHOB 10 OpOHUTAIsIM B aTOMax 3JEMEHTOB
HEPBBIX YETHIPEX MEPHOJIOB. DIEKTPOHHAsI KOH(UTYypaIHs aTOMOB

1.2 Ilepnonnueckuit 3akoH u lleproanueckas cucrema XuMu4eckux anemeHTos J[. 1.
MengeneeBa. CBs3p NEpUOAMYECKOTO 3akoHa M Ileproguueckoil cucTEMBI
xuMuueckux annemeHToB .M. MenzeneeBa ¢ COBpEMEHHOW TEOPHEN CTPOEHUS
aTOMOB. 3aKOHOMEpPHOCTH HW3MEHEHHUS CBOMCTB XUMHYECKHX DJJIEMEHTOB U
o0pa3yeMbIX UMH MPOCTBIX U CJIOKHBIX BELIECTB IO TPyNIaM M HEPUOAAM.
3HaueHUE MEePUOINYECKOr0 3aKOHA B Pa3BUTUH HAYKH




1.3

Crtpoenue BenecTBa. XMMHUUECKasi CBsI3b. BUIbI XUMUYECKOH CBSI3U (KOBaJICHTHAS
HEMOJISIpHAS U MOJISpHAasi, MIOHHAsI, MEeTaJUIn4eckas). MIoHbI: KaTHOHBI U aHUOHBI.
MexaHnusmbl 00pa3oBaHUs KOBAJEHTHOM XUMHUYECKON CBsI3U (OOMEHHBIH U
JIOHOPHO-aKLENTOpHBINH). BonopoaHas cBs3b

1.4

Banentnoctb. DnekTpooTpunatenbHOCTh. CTENneHb OKUCICHUS

1.5

BeniectBa MOJIEKYJIIDHOIO M HEMOJIEKYJIIPHOTO CTPOCHMA. 3aKOH IIOCTOSHCTBA
coCTaBa BeIECTBAa. THIbl KPUCTAJUIMYECKUX DPELIETOK. 3aBUCUMOCTh CBOWCTBA
BELIECTB OT TUIIA KPUCTAJUINYECKOM pemieTku. [lonaTue o aucnepcHbIx cucreMax.
VcTuHHBIE ¥ KOJUIOMIHBIE pacTBOPLI. MaccoBas /10J1s BEIIECTBA B pacTBOpE

1.6

Knaccugukaius HeopraHudeckux coenHeHuil. HomeHnknarypa HeopraHu4eckux
BELICCTB

1.7

XuMuueckas pCaKnus. KJ'IaCCI/I(bI/IKaLII/IH XUMHNYCCKHUX peaKL{I/Iﬁ B HeOpraHquCKOﬁ
)51 OpFaHI/I‘IeCKOfl XHMUH. 3aKOH COXpaHCHHUA MACChbl BEIIECCTB, 3aKOH COXPaHCHUA
H IIPCBpallICHUS SHCPIrUU ITPH XUMHUYCCKHUX PCAKIHAX

1.8

CKOpOCTB pCaKiuu, €€ 3aBUCUMOCTD OT Pa3JIMYHBIX (baKTOpOB

1.9

OOparumMble peakuuu. Xumuyeckoe paBHOBecue. DakTophl, BIMAOIIUE Ha
COCTOsIHME XUMHUYecKoro pasHosecus. [Ipuanun Jle [larense

1.10

OnekTponuTrueckas auccouuanusi. CunpHble U ciadbie 3nekTponuTsl. Cpena
BOJIHBIX PACTBOPOB BEIIIECTB: KKCIasl, HEUTpasbHas1, eJ0YHasl. Peakinu HOHHOTO
obmeHa

111

OKHCIUTEIIFHO-BOCCTAHOBUTEIIBHBIC pCaKkuuun

Heoprannueckas xumus

2.1

Hewmeramnsl. [lonoxenune HemeramuioB B Ileproguueckoil cucreMe XMMHUYECKHX
anemenToB J[.M. MenzaeneeBa u ocoOeHHOCTH cTpoeHMsI aToMoB. Dusnueckue
CBOWCTBA HEMETAIIJIOB. AJIJIOTPOIIUS HEMETAJUIOB (Ha MpUMepe KHCIopo/a, Cepbl,

dbocdopa u yriaeposa)

2.2

XUMHYECKHE CBOWCTBA BaXXHEUIIUX HEMETa/UIOB (TajJoreHOB, CEphl, a30Ta,
docdopa, yrmepoga W KpEeMHHsA) M HX  COCOUHEHHH  (OKCHIOB,
KHCIIOPOJICOJICPIKANUX ~ KHUCIIOT, BOJOPOAHBIX coenuHeHui). [IpumeHneHue
BaXHEHIIINX HEMETAJJIOB M UX COCUHEHHM

2.3

Meramnel. Ilonoxenune meraiuioB B Ilepuonnueckod cuCTEME XUMHYECKHX
anemenToB JI.M. MenzaeneeBa. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JI0UYEK
aToMoB MeTaiuioB. Obmue ¢pusznyeckue cBorcTBa MeTauioB. CIIaBbl METAIIIOB.
DIIEKTPOXUMUYECKUH PsiJl HAIPSKEHU METAJIIOB

2.4

XUMHUYECKUE CBOMCTBA BAXKHEUIIINX METAIIJIOB (HATPUH, KA, KaJbIIUA, MAarHHUM,
ATIOMUHUH, IIUHK, XpOM, JKeNe30, Me/b) U UX coeauHeHuil. Oomme crnocoOb!
MOJTy4eHUs1 MeTauioB. [I[pumMeHneHnre MeTauioB B OBITY U TEXHUKE

2.5

I'eneTmueckas CBA3b HCOPraHMYCCKUX BCHICCTB, IMMPHUHAJICKAIINUX K Pa3IMYHBIM
Kj1accaM

XUMHS U )KU3Hb




3.1 Ponp xuMum B oOecmeYeHWH HSKOJIOTMYECKOW, IHEPreTHYECKOW | THINEBON
6C3OHaCHOCTI/I, pa3BI/ITI/II/I MCIUIIUHBI. HOHﬂTHC (6] Hay‘-IHbIX METOAAaxX ITO3HAHUSA
BEIIICCTB U XUMUYECKHUX PEaKIIHMA

3.2 [IpencraBnenuss 06 OOMMX HAYYHBIX MPHHIIUIAX MPOMBIILICHHOTO IMOTYYCHUS
BOKHEMIIMX BewecTB. YUenoBek B MUPE BELWIECTB M MATEPUAJIOB: BAKHEWIIWE
CTPOMTEJIbHBIC MaTepUalibl, KOHCTPYKIIMOHHBIE MaTepHayibl, KpPAaCKH, CTEKIIO,
KepamMuKa, MaTepuaibl Uil AJIEKTPOHUKH, HAHOMATEpHAJbl, OPraHUYECKUE U
MUHEpaJIbHBIC YA0OpEHUS

3.3 XvUMHS U 3/0pOBbE YENOBEKa: IMpaBWJIa HCIOJb30BAHUS JIEKAPCTBEHHBIX
[pernapaToB, MpaBuiIa 0€30IaCHOTO UCIIOJIb30BaHUS MIPENapaToB OBITOBON XUMUU
B [IOBCE/IHEBHOM JKHU3HU

118.9. Jlns mpoBeieHus: €MHOT0 TOCYAapCTBEHHOT0 K3aMeHa 1o xumuu (naiee - EI'D no
XMMHHU) HCIIONIB3YeTCs TepeueHb (KoAM(HUKaTop) MpOBepsSeMbIX TpeOOBaHMN K pe3yibTaTaMm
OCBOCHHSI OCHOBHOM 00pa3oBaTeIbHOM MTPOrpaMMbl CPEIHETO 00IIero 00pa3oBaHus U JIEMEHTOB

COJIEpKaHU.
Tabnuna 15.4
[Iposepsiembie Ha EI'D o xumuu tpeGoBaHus
K pe3y/bTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTeIbHOM MTPOrpaMmbl
cpenHero oomiero oopa3oBaHus
Kon [IpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pPE3yIbTaTaM OCBOEHHSI OCHOBHOM
IIpOBEPs 00pa3oBaTeNbHONW MPOTrpaMMBbl CpeTHEr0 001Iero 0opa3oBaHus
€Moro
TpeboBa
HUs
1 BrnaneHnne cucteMoil XMMMUYECKHUX 3HAHUH, KOTOpask BKIIFOYAET:

1.1 |ocHoBomoONAararOIKMe MOHATUS (XMMHYECKUW SJIEMEHT, aTOM, H30TOMbI, JJIEKTPOHHAs
obojyiouka aroma, s-, P-, 0-3JIeKTpOHHBIE OPOHMTANIM ATOMOB, OCHOBHOE M BO30YXJIECHHOE
COCTOSTHUE aToMa, WOH, MOIIEKYJa, BaJeHTHOCThb, JSJIEKTPOOTPUIATENLHOCTh, CTENEHBb

okucyIeHus, xumudeckas cBasb (O~ u T-CBA3D  ypaTukle cBA3M), rMOpHAN3AIMSA AaTOMHBIX
opOuTaNel, KpUCTAUIMYECKAs PEIIETKA, MOJb, MOJISPHAs Macca, MOJSIPHBIA 00OBEM,
MOJIIpHAs ~ KOHLEHTpAlMsi,  PacTBOPbl  (MCTUHHBIE,  JUCIEPCHBIE  CHCTEMBI),
KPHCTaJUIOTHIPATHI, YIJIEPOAHBIA CKeJIeT, (YHKIMOHAIbHAS TPYMIa, PaguKall, H30MEpEL,
CTpyKTypHas GpopMyJia, H30Mepus (CTPYKTypHasi, rTeOMeTpUYecKas (IHc-, TPAHCU30MEpHS),
TOMOJIOTHYECKMI  PSifl, TOMOJIOTH, YIJIEBOJOPOABI, KHUCIOPOA- M  a30TCOIEpIKAIINE
CoelMHEHHs, OMOJOTMYECKN aKTUBHBIE BEHIECTBA (YIJIEBOJBI, JKUPbI, OEJIKH), MOHOMED,
TIOJIUMED, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYIISPHBIE COEIMHEHHS, KDEKUHT, PUGOPMUHT,
THTIBI  XAMHUYECKUX  peaKmuid  (OKMCIMTENbHO-BOCCTAHOBHMTENLHBIE,  DK30- |
SHIOTEPMHYECKHE, PEAKIMH HOHHOTO OOMEHa, TOMO- M TE€TepPOre€HHBIE, OOpaTHMbIE H
HeoOpaTUMBIE),  PacTBOP,  OJIEKTPOJIMUTHI,  HEJIEKTPONMTHI,  JJIEKTPOIMTHYECKAS
JMCCONUANNS, CTETIEHD IUCCOHMAIMH, OKUCITUTEID, BOCCTAHOBUTEID, JIEKTPOJIN3, CKOPOCTh
XUMHYECKOM peaKIli, XHMUYECKOE PABHOBECHE)




1.2

TEOPUM M 3aKOHBI (TEOpPHsl XMMHUYECKOTO CTPOECHHs OpraHuyeckux Bemects A.M.
byrnepoBa, Teopus anekTpoauTHdecKon auccoumanuu, llepumommyeckuii 3axkon .M.
MeneneeBa, 3aKOH COXpPaHEHMsI MACChl), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUH S3bIK XUMHH,
MHUPOBO33PEHUYECKHE 3HAHU, JIEKAIIUE B OCHOBE IIOHMMAaHUs IIPUYUHHOCTH U CUCTEMHOCTH
XUMHUYECKHX SIBJICHUM, COBPEMEHHBIE ITPEICTABICHNUS O CTPOCHUM BEIECTBA HA ATOMHOM,
MOJIEKYJIIPHOM U HaJMOJIEKYJIIPHOM YPOBHSX

1.3 |mpeacraBieHUss O MeEXaHM3MaX XHMHYECKUX PpEaKUUd, TEPMOJWHAMUYECKHX U
KHHETHYECKUX 3aKOHOMEPHOCTSIX UX IPOTEKAHMS, 0 XHMHUYECKOM PAaBHOBECHH, TUCIIEPCHBIX
cucTeMax

1.4 |daxrTomornyeckue CBEACHHS O CBOWCTBaX, COCTaBe, TOJIYYECHHHM U OE30MacHOM
WCIIOJIb30BAaHUM BKHEUIIUX HEOPTaHWYECKUX W OPraHWYECKHUX BEIIECTB B OBITY U
MPAKTUYECKON JCITETLHOCTH YeTIOBEKa

1.5 |o0mue Hay4HbIE MPUHIMIIBI XUMHYECKOTO MPOM3BOACTBA (Ha IpHUMEpe MPOU3BOJICTBA
CepHOM KHCIIOTHI, aMMHUaKa, METaHOJIA, TIepepaboTKu He(PTH)

2 CdopMUpOBaHHOCTH YMECHHIA BBISBIISTH:

2.1 |xapakTepHble TIPU3HAKM W  B3aUMOCBSI3b  M3YYCHHBIX  IOHSATHH, TMPUMEHATH
COOTBETCTBYIOIIME TOHSTHUS TMPU OINUCAHUU CTPOCHHUS U CBONCTB HEOPraHWYECKUX U
OpPTaHMYECKUX BEIIECTB U UX MPEBPAICHUI

2.2  |B3aMMOCBSI3b XMMHUYCCKUX 3HAHWH C MOHSATUSMHU U MPEICTABICHUSIMH JIPYTHX MPEIMETOB
Juist 60jee OCO3HAHHOTO MOHUMAHUS U OOBSACHEHUS CYIIHOCTH MAaTePUAIBHOTO €IUHCTBA
MUpa

3 CdopMUpOBaHHOCTH YMEHHSI HCITOJIB30BATh:

3.1 |HaWMEHOBaHWS XUMHUYCCKUX COCIUHCHHA MEXKIyHAPOIHOTO COI03a TEOPETHUYECKOU U
MPUKIATHON XMMUU W TPHUBHAIbHBIE HAa3BAaHUS BEIIECTB, OTHOCSIIUXCS K HM3yYECHHBIM
KJIacCaM OPraHUYeCKUX U HEOPTAHUUYECKUX COCTMHCHUN

3.2 |XMMHYECKYH0 CHMBOJIMKY JUIS COCTaBJIeHHS (OpMya HEOpraHWYECKHX BEIICCTB,
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTHIX, COKpAIIEHHBIX W CKEJETHBIX) (opMyl
OpPTaHWYECKUX BEIICCTB

4 CdopmMupoBaHHOCTH YMEHHUS KJIACCUDHUITUPOBATH:

4.1 |HEopraHMYEeCKHE BEIECTBA, CAaMOCTOSTENHO BHIOMpPATh OCHOBAHUA WM KPUTEPUU IS
KJTAaCCHU(UKAIINN U3YIaEMbIX XHMHYECKHX O0HEKTOB

4.2 |opraHWYecKHWEe BEIIECTBA, CAMOCTOSTCIIBHO BHIOMpATh OCHOBAHHS W KPUTEPHH JUIS
KJIaCCU(UKALIUN U3YU4aeMbIX XUMHUECKUX O0OHEKTOB

4.3  |1mo pa3NMMYHBIM IPU3HAKaM (YHCIY U COCTABY PEarupyoIlnuX BEeIeCTB, TeIII0BOMY 3 (deKTy
peaKIuu, N3MECHCHHIO CTETICHEH OKUCIICHHUS 3JICMEHTOB, OOPAaTUMOCTH PEaKIIUH, YIaCTHIO
KaTajan3aTopa)

5 CdopMUpOBaHHOCTh YMEHHS XapaKTEpHU30BaTh JJIEKTPOHHOE CTPOEHUE aToMOB (B

OCHOBHOM U BO30YXJICHHOM COCTOSIHHH) M HOHOB XMMHUYECKUX IJIEMEHTOB 1 - 4 mepruoaoB
ITepuoanueckoit cucremsl [I.M. MenaeneeBa U UX BaJ€HTHBIE BO3MOYKHOCTH, HUCIOJIB3YsI
MIOHSATHS S-, P-, 0-3JIEKTPOHHBIE OpPOUTAIIH, SHEPTETHUECKUE YPOBHH




CdopmupoBaHHOCTb YMEHHS 00BACHATH 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMUYECKUX
AIIEMEHTOB M 00pa3yeMbIX HMU COSAMHEHHH 110 MepruoiaM U IpyIiam

7 CdopMUpOBaHHOCTH YMEHHS COCTABIISTh YPABHEHHS XUMUYECKUX PEAKIMA U PACKPBIBAThH
UX CYIIHOCTb:

7.1 | OKHCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKUUN IMOCPEICTBOM COCTABJICHUS AJIEKTPOHHOIO
OayaHca 3TUX peakluui

7.2  |ypaBHEHHMsS peakUUd pa3IUYHBIX THUIIOB; IOJIHBIE U COKpALICHHBbIC YPaBHEHHS peakuuit
MOHHOTO 00OMEHA, YYUTHIBAs YCIOBHSI, IPH KOTOPBIX 3TH PEAKIIUU UAYT 10 KOHIIA

7.3 |peakumii THAPOIIN3a, PEAKINI KOMITJIEKCOO0pa3oBaHus (Ha IpUMEpe TUAPOKCOKOMILIEKCOB
[IUHKA U aJIFOMUHUSA)

8 CdopMupoBaHHOCTH YMEHHUS MMOATBEPIKIATH:

8.1 |Ha KOHKPETHBIX MpHMepax XapakTep 3aBUCHUMOCTH PEaKIMOHHOW CIIOCOOHOCTH
OPTraHMYECKUX COEJMHEHUH OT KPATHOCTH M THIIA KOBAJIEHTHOM cBsasu (O~ u T-CBA3H)
B3aMIMHOTO BIIUSHUS aTOMOB M TPYII aTOMOB B MOJIEKYJaX, a TakKe OT ocoOeHHOCTel
peaM3anyy pa3IuIHbIX MEXaHU3MOB ITPOTEKAHUS PEAKITUI

8.2  |xapakTepHbIE XMMHUYECKHE CBOWCTBA BEIIECTB COOTBETCTBYIOIIMMH JKCIICPUMEHTAMH W
3aMUCAMU YPAaBHEHUN XUMUYECKUX peaKlnui

9 CdopMUpOBaHHOCTh YMEHUS XapaKTepU30BaTh COCTAB M BaKHEWIIHE CBOMCTBA BEIECTB,
MIPUHAUICKANINX K OMPESIICHHBIM KJIacCaM U TPYIIaM COSAMHECHHM (IIPOCTHIC BEIECTBA,
OKCHUJIbl, THAPOKCHIBI, COJHU; YIJIEBOAOPOABI, MpOCTbie AGUPHI, CHOUPTHI, (HEHOIbI,
QJIBJICTH/IBI, KETOHBI, KapOOHOBBIE KHUCIIOTHI, CIIOKHBIC 3PUPHI, )KUPBI, YTICBOJIbI, AMUHEI,
AMUHOKUCIIOTHI, OETTKHN)

10 CdopMUpOBaHHOCTh YMEHHSI TMPOBOJUTH pacyeThl MO XUMHUYECKUM (opMylnaM U
YPaBHCHUSIM XUMHYECKHX PEAKIMHA C UCTIOIh30BaHUEM (PU3NICCKUX BEITUIHH:

10.1 |maccel (0Obema, KOJIMYECTBA BEIIECTBA) MPOJIYKTa PEAKIHH, €CIH OJIHO W3 HMCXOTHBIX
BEIIECTB IaHO B BUJIE pacTBOPA C OINPeIeTICHHON MacCOBOM /1071 paCTBOPEHHOTO BELIECTBA
WJIU IaHO B U30BITKE (MMEET TPUMECH )

10.2 |maccoBoii uiM 00bEMHOM 0T, BBIX0/1a IPOAYKTA PEAKIIHH

10.3 |rTemoBoro >ddexra peakiuii

10.4 |00BEeMHBIX OTHOIICHUMN T'a30B

10.5 |mo HaxOXIEHHUIO XUMUYECKOM (POpMyITBI BelecTBa

11 Brnagenne cucremoil 3HaHMI O METOJAaX HAYYHOTO TMO3HAHUS SBJICHHUA MPHUPOJIBI,
UCIIOJIb3YEMBIX B ©CTECTBEHHBIX HAykaX W YyMCHHE MPUMEHATh OTH 3HAHUS TIPH
OKCIIEPUMEHTAILHOM HCCIICIOBAHUH BEIIECTB M ISl OOBSICHEHUS XUMHYECKHUX SIBJICHHM,
UMEIOIIUX MECTO B MPHUPOJIC, MTPAKTUICCKON JIEATECIHLHOCTH YeIOBEKa M B TIOBCETHEBHOM
KU3HU

12 CdopMupoBaHHOCTh YMEHUS MPUMEHSTH (MCIIOJBb30BaTh) 3HAHMS O COCTaBE U CBOMCTBax

BEILECTB IS SKCIEPUMEHTAIBHOW IPOBEPKH TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEN
IIPOTEKaHUsI XUMUUECKUX PEAKIUN U IIPOTHO3UPOBAHUS BO3MOKHOCTEH UX OCYIIECTBICHUS;




CHCTEMHBIE XUMUYECKUE 3HAHUS IJIs1 OOBSCHEHMS U IPOTHO3UPOBAHUS SBJICHUM, MMEIOLINX
€CTeCTBEHHOHAYYHYIO MpPHPOAY; JUIS NPUHATHS TPAMOTHBIX peIIeHUH mpobiemM B
CUTYalUsX, CBSI3aHHBIX C XUMHUEHN

13

ChopMHPOBAaHHOCTE YMEHHMS IUIAHUPOBATh W TPOBOJIUTH XWMHYECKHUH HSKCHEPHUMEHT
(HOJ’IY‘IGHHG U HU3Yy4YCHHC CBOMCTB HCOPraHNMYCCKUX W OPraHUuvdCCKHUX BCHICCTB,
Ka4eCTBEHHBIC PEAKIMU YIJIICBOAOPOJOB PA3IUYHBIX KIACCOB U KHCIOPOACOMEPKALIMX
OpPraHMYECKHUX BEIIECTB, PEIICHUE OJKCIEPUMEHTANbHBIX 33aJad 110 PaclO3HABAHUIO
HEOPraHWYECKNX W OPraHWYeCKUX BEUIECTB) C COOJIOJACHHEM NpaBWJI 0E30IacHOrO
oOpamieHuss ¢ BEUIECTBAMH M J1a0OpaTOpHBIM 00OpyJIOBaHUEM; (HOPMYTUPOBATH LU
UCCJIEOBAHMS; TIPEACTABIATh B PA3NUYHOM (opMe pe3yabTaThl SKCICPUMEHTA,
AHAJIM3UPOBATH U OICHUBATL UX JOCTOBCPHOCTH

14

CdopMUpOBaHHOCTh YMEHHUS OCYHISCTBIIATH IICJICHATIPABICHHBIA IMMOUCK XUMUYECKOM
UH(OPMAIIH B pa3IMYHBIX HCTOYHHUKAX (Hay4YHas U yUeOHO-HAy4HAas JIUTEPaTypa, CPEICTBA
MaccoBoil HMH(oOpManuu, cerb HTepHET © Apyrue), KPUTHYECKH aHAIN3HPOBATH
XUMHYECKYI0 WH(pOpMaIHI0, TepepadaThiBaTh €€ W HUCIOJIb30BaTh B COOTBETCTBUU C
MOCTaBJICHHOW y4eOHOM 3a1aueit

15

ChopMupoBaHHOCTH YMEHMSI IPOrHO3UPOBATH, AaHATU3UPOBATh U OLICHUBATh MH(DOPMAIIUIO
C IMO3ULMUN PKOJIOIMUYECKON O€30MaCHOCTH MOCIEACTBUNA OBITOBOM M IMPOU3BOJICTBEHHOU
JeSITeTIHHOCTH Y€JIOBEKA, CBSI3aHHOH C IepepaboTKO BemecTB; chopMUPOBAHHOCTH YMEHHIHA
0CO3HaBaTh OINACHOCTh BO3JEHCTBHUS Ha JKUBBIE OPraHU3Mbl OIPEICIICHHBIX BEIIECTB,
IIOHUMAas CMBICII ITOKa3aTelIsd HpGI[GJIBHOfI I[OHyCTI/IMOﬁ KOHICHTpAallM, U MNOSACHATH Ha
IpUMepax CIocoObl YMEHbBLICHHS W INPEAOTBPAIIEHUS HMX BPEJHOIO BO3JEHCTBHS Ha
OpraHu3M 4eJOBeKa

Tabmuua 15.5

[TepeueHs 351eMeHTOB coaepkaHusl, MpoBepseMblx Ha EI'D o xumun

Kon IIpoBepsiemMblii 2JIEMEHT COEepKAHUS
1 TeopeTnueckre OCHOBbI XUMUU
11 Crpoenue BemectBa. CoBpeMeHHass MOJENb CTpoeHHs aroma. Pacmpenenenue

AJIEKTPOHOB M0 SHEpreTHYeckuM YypoBHsM. Kiaccudukanus XHMHYECKUX
aneMeHTOB. OCOOCHHOCTH CTPOCHHS SHEPreTHUSCKUX YPOBHEW aTOMOB (s-, p-, d-
sneMeHTOB). OCHOBHOE W BO30YXJIEHHOE COCTOSHHMS aTOMOB. OJIEKTPOHHAs
KOH(urypauus aroma. BaneHTHbIE 3JIEKTPOHBI

1.2 Ilepuonnueckass cucremMa xumudeckux dinemeHToB .M. Mennaeneesa.
®usnueckuit cMbicn llepuonnueckoro 3akona J[.M. Menneneesa. IIpuuuHbl u
3aKOHOMEPHOCTH U3MEHEHMS CBOMCTB JIEMEHTOB U X COCIMHEHUH 10 EpUOJaM
U TIpynmnaM. 3aKOHOMEPHOCTH B M3MEHEHHM CBOWCTB IIPOCTBIX BEIIECTB,
BOJIOPOJHBIX COEIMHEHH, BBICIINX OKCHJIOB U THAPOKCHJIOB

1.3 BajnieHTHOCTB. DeKTpOoOTpUIIATENLHOCTh. CTEMEHb OKUCICHUS

1.4 Buapl xumuueckoil cBsi3u (KOBaJ€HTHAs, HOHHAs, METa/NINYecKas, BOAOPOIHAs) U
MEXaHU3MBbl ee 00pa3oBaHus. MeXMONeKyIIpHble B3auMoeicTBus. BemecTa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJSIPHOTO CTpO€HUs. THMbl KpUCTAIITMYECKUX




pemeTok. 3aBUCMMOCTh CBOMCTBA BEUIECTB OT THIA KPUCTALINYECKON PEIIETKH

1.5 Xumunueckas peakuus. Kinaccudukanus XuMU4eCKUX peakifii B HEOPraHUYEeCKO
¥ OPTaHUYECKON XUMUH. 3aKOH COXPAaHEHHS MAaCCHI BEIIECCTB

1.6 CKOpOCTh peakiny, € 3aBUCUMOCTh OT Pa3InYHBIX (PAKTOPOB

1.7 Tennosie 3 PEKTh XUMHUUECKUX peakiuil. TepMOXUMHYECKUE YPAaBHCHHS

1.8 OOpatumble peakuuu. XuMmMudeckoe paBHoBecue. DakTOpbl, BIMSIONIME Ha
COCTOsIHME XUMHUYecKoro pasHosecus. [Ipunnun Jle [larense

1.9 OnekrponuTtrueckas auccounanus. CunpHble U ciiadbie 3nekTponuTsl. Cpena
BOJHBIX PAacTBOPOB BEIIECTB: KHCIas, HeHTpanpHas, ImienoyHas. CreneHb
Jquccolanuu. Peakiium HOHHOTO oOMeHa

1.10 |Tmmponu3 coneii. MoHnHOE mpowmsBeneHne Boabl. Bogopomusiii mokazatens (pH)
pacTBopa

1.11 |CnocoObl BeIpakeHUs KOHLIEHTPALIUK PACTBOPOB: MaccoBasi OISl PACTBOPEHHOTO
BEIIICCTBA, MOJIIPHAs KOHIICHTpaIys. HacklllieHHbIC U HEHACHIIICHHBIC PACTBOPBI,
pactBopuMocTh. Kpuctaminoruaparsl

1.12 | OkucnuTeNbHO-BOCCTAHOBUTENbHBIE peakiuu. [loBeneHne BemecTB B cpenax ¢
pa3HbIM 3HaueHueM pH. MeTobl anekTpoHHOro OajiaHca

1.13 |DnexTponau3 pacTBOPOB U PaCILIABOB COJIeH

2 OCHOBBI HEOPraHUYECKON XUMHH

2.1 Knaccudukanus HeopraHnueckux coequHeHnii. HomeHkmatypa HeopraHu4ecKux
BEII[ECTB

2.2 XUMHUYECKUE CBOMCTBA BAXKHEUIIINX METAIIJIOB (HATPUH, KJIMA, KaJIbIIUMA, MAarHHH,
ATIOMUHHUM, IIUHK, XpOM, Kele30, Melb) U uX coeauHeHui. OOmme crnocoob
MOJTYYEHUST METAIIJIOB

2.3 XUMHYECKHE CBOWCTBA BaXXHEUIIUX HEMETA/UIOB (TajoreHOB, CEephl, a30Ta,
docdopa, yrmepoga W KpeMHHsA) M HX  COCOUHEHHH  (OKCHIOB,
KHCIJIOPOJICOACPKAIINX KUCIIOT, BOJOPOIHBIX COSIUHEHU)

24 ['eHeTHYeCKas CBS3b HEOPTaHUYECKUX BEMIECTB, MPUHAIICKAMNX K PA3ITAIHBIM
KJ1accam

2.5 Unentudukanuss HeOpraHMYEeCKHX coeAnHeHui. KadecTBeHHbIE peakIuu Ha
HEOpPraHWYECKHE BEIIECTBA U MOHBI

3 OCHOBBI OPraHUYECKON XUMUU
3.1 OCHOBHBIE TOJOXEHUS TEOPUUM XUMHUYECKOTO CTPOSHUS OpPTraHUYEeCKUX

coequHeHnit A.M. BytiepoBa. YTIIepOaHbIN CKEIET OPraHUYeCKOW MOJIEKYJIbI.
KpatHOCTh XuMHYecKoil cBsasu, O~ u T-CBA3H  gp3. sp2- sp-ruGpuamsamuu
opOuTaneit aToMOB yriiepojia. 3aBUCHMOCTh CBOMCTB BEIIECTB OT XHUMHYECKOTO
ctpoeHust moaekyn. ['omonoru. ['omonornuecknii psaa. Mzomepus u nzomepsl




3.2

[Tonsitue o pynkmonansHoM rpynme. OpueHTanuoHHbIE 3PP EKTH 3aMecTUTeNeH

3.3

[IpencraBienne o KiaccU(PUKAMU OpraHuyYecKkux BemiecTB. Homenkmarypa
OpraHMYECKUX COEIMHEHUN (CUCTEMaTHuyecKas) M TpUBHMAJIbHBIE Ha3BaHUs
BAKHEUILIUX MPEJICTABUTEIIEH KJIACCOB OPraHUYECKHUX BEILECTB

3.4

CBobOoaHOpaAMKaIbHBINA U HOHHBIM MeXaHU3MbI peakiuu. [lonsaTre o Hykineoduie
u snexTpoduie. [IpaBuno Mapkosaukosa. [IpaBuiio 3aifieBa

3.5

Aukanpl. XMMUYECKUE CBOMCTBA ajJKaHOB: TaJIOTEHUPOBAHUE, JETUAPUPOBAHUE,
TEPMHYECKOE pA3JI0KEHUE, KPEKUHI, u3oMepu3auus, ropeHue. I[lomydeHue
ankaHoB. [{ukioankanbl. Cnienuduka CBOMCTB IUKIOATKAHOB C MaJIbIM Pa3MEpPOM
HMKJIa. Peakuuy npucoeInHEHUs U paiuKaabHOIO 3aMEILICHUS

3.6

AnkeHbl. XMMUYECKHE CBOMCTBA: pEaKkLUU IPUCOEIUHEHUs (TaloreHUpOBaHUE,
THJIPUPOBAHUE, THUAPOraJIOTeHUPOBAHUE, THApaTalusi), TOPEHUs, OKHUCICHUS U
nosuMepuszanuu. [lpomblnieHHble W Ja00paTOPHBIE CIOCOOBI  MOJyYEHUS
aJIKEHOB

3.7

Ankaguensl. XUMHYECKHE CBOMCTBA AalKaJUEHOB: PEAaKLHMHM IPUCOCOUHECHUS
(ruapupoBaHMe, TaJOr€HUPOBAHUE), TOpPeHMs] U nojaumepusanuu. IlomyueHue
aJIKaJueHOB

3.8

AnkuHbl. XMMHUYECKUE CBOWCTBA: PEAKLMU MPHCOSAUHEHHs (TraJloreHUpOBaHHUE,
TUAPUPOBAHUE, TUJpaTalus, T'MAPOraJoreHUpPOBaHME) KaK CHOCO0 IMOIy4eHHUS
HOJMMEPOB U JPYTUX MOJE3HbIX MpOAYKTOB. Peakumu 3amemenusi. I'openue
aleTUJIEHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOI'O IJIAMEHH ISl CBAPKU U PE3KU
metasuioB. [IpuMenenue anerusieHa

3.9

ApeHnbl. XUMHYecKHe cBOIicTBa O€H30J1a: peaKIMU 31EKTPOPUIBLHOTO 3aMeIIeHus,
npucoeAuHeHus (TUOpUpoBaHME, TaJoreHUpoBaHue). Peakuus TOpeHHs.
Oco0eHHOCTH XUMHUYECKUX CBOMCTB ToIyoa. [lonydenue 6enszona. Oco0eHHOCTH
XUMHYECKHX CBOWCTB cTupoia. [Tonnmepusanus cruposna. CiocoObl MOydeHus U
IIPUMEHEHHE apOMaTHYECKHUX YIJIEBOJOPOIOB

3.10

Cnouptel. IlpenenbHble  OAHOATOMHBIE CHOUPTHL. XHMHYECKHME CBOMCTBA:
B3aUMOJICICTBME C  HATpUeM KaK CIOCO0  YCTAaHOBIIGHUS — HAJWYUS
THUAPOKCOTPYIIBI, €  TaJOr€HOBOJOPOJAaMH  Kak  Crmoco0  MONTy4eHHS
pacTBOpUTENICH, BHYTPU- U MEKMOJIEKYIISIpHAs AeruapaTanus. Peakiys ropeHus.
[Tomyuenue sTaHona: peakuuss OpOXKEHHs TIIIOKO3bI, THUApATAllUsl DJTUJICHA.
OTUJICHTJIMKOJIb U TJIMIEPUH KaK MPEJCTABUTEIU TMPEACTIbHBIX MHOTOATOMHBIX
CIIUPTOB

3.11

®enos. XuMmMuueckue cBoicTBa (peHona (peakluu € HaTpUeM, THIPOKCHIOM
HaTpusd, Opomom). [lonyyenue denona

3.12

Anpaeruapl. XUMHUYECKHE CBOMCTBA MPEACIBbHBIX allbJIETHAOB: THAPUPOBAHUE;
KayeCTBEHHbIE pPEaKUMU Ha KapOOHWIbHYIO rpymmy (peakius ''cepeOpsHOro
3epkana", B3aumozeiicteue ¢ ruapokcuaom Meau (II). [lomydyenune npenenbHbIX
QIbJIETU/IOB: OKHCIIEHUE CIUPTOB, THUApATalus auneTuiacHa. AIETOH Kak
IPeJCTaBUTENb KETOHOB. OCOOEHHOCTH PEaKLIUU OKUCIIEHUS alleTOHA

3.13

KapOoHoBbIe KHCIOTBI. XMMHUYECKHE CBOMCTBA NpEAETbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XMMUYECKUX CBOWCTB MypPaBbUHON KHUCIOTHI.




HonyquHe OpeaACIbHBIX OAHOOCHOBHBIX Kap6OHOBBIX KHUCJIOT: OKHCIICHHUE
AJIKAHOB, AJIKCHOB, INCPBHUYHBLIX CIIMPTOB, aJIbACTUIOOB. Bricmue MNpeaciIbHbIC U
HEIIPEACIIbHBIC Kap6OHOBI)Ie KHCJIOTBI

3.14

Crnosxuble 3¢upsl 1 kupbl. CiocoObI OTyYeHUs CI0KHBIX 3¢pupoB. O6paTUMOCTh
peakiuu drepudukanuu. [lpuMeHeHHE CIOXHBIX J(QHPOB B TMHUIICBOW H
nap@roMepHON NPOMBIILIEHHOCTU. JKUpBI Kak CIIOXKHbIE 3(QUpPHI TIHIEpUHA U
BBICIIUX KapOOHOBBIX KHUCIIOT. XMMHUYECKHE CBOICTBA KHUPOB: TUIPHUPOBAHHE,
OKHuCJIeHHEe. ['maponus, Wi OMBUIEHHUE, KUPOB KaK CIOcOo0 MPOMBINIIEHHOTO

MOJyYEeHHUsI COJIEH BBICIINX KapOOHOBBIX KHCIOT. Mpbu1d xak comn BEICHIHX
KapOOHOBBIX KUCIIOT

3.15

XUMHUYECKHE CBOICTBAa TJIIOKO3bl: pPEAKUUU C YYaCTUEM CHUPTOBBIX U
QIBJETUAHON TPYII M MOJIOYHOKHCIIOE OpokeHue. IIpumeHeHue TIIOKO3BI, ee
3HA4YEHUE B KU3HEAEATENLHOCTU OpraHu3ma. Jlucaxapuasl: caxapos3a, MaiabTo3a.
BoccranaBnuBaromue M HEBOCCTAHABIMBAIOLIME —Jaucaxapuisl. ['maponus
nucaxapuaoB. [lonucaxapuisl: Kpaxmai, rMkoreH. CTpoeHHe MaKpOMOJIEKYI
KpaxMayla, IJIMKOT€Ha W LEeJUI003bl. (DHU3MYecKue CBOWCTBA Kpaxmana M
LEJUTH0JI03bl. XMMHUYECKUE CBOMCTBA Kpaxmaa: THIPOJIN3, KaueCTBEHHAs peaKiysl
C MOJOM. XMMHYECKHE CBOWCTBA IIEJUTIONO3BI: THAPOIN3, MOJydeHUE S(PHUPOB
1eIu1r0103bl. IToHsATHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, AlleTaTHBIN ILIEJIK)

3.16

AMuHBI. AMHHBI KakK OpPraHu4CCKUC OCHOBAHMA: pCaKIUU C BOﬂOﬁ, KHCJIOTaMU,
pe€akuusa TOpPCHUA. AxunmH  Kak npeaACTaBuTC/]Ib ApOMATHYCCKUX aAMUHOB.
XHUMHUYEeCKHe CBOMCTBA aHUJIMHA: BSaHMO,I[efICTBHC C KHMCJIOTaMU, 6pOMHOﬁ BOI[Oﬁ,
OKHCJICHHC. HonyquHe AMHWHOB AJIKMJIMPOBAHUECM aMMHAaKa U BOCCTAHOBJICHUCM
HUTPOIIPOU3BOAHBIX YIITICBOAOPOIOB

3.17

AMUHOKHUCIOTBI U O€lKH. AMHHOKHCIOTHI KakK aM{QOTepHble OpraHHUYecKue
coenquHeHusi. OCHOBHBIE AMUHOKHUCIOTHI, OOpasyromue Oenku. XHUMHYECKHe
CBOMCTBA OENIKOB: TUAPOIIN3, ICHATYpalts, KaueCTBEeHHbIE (IIBETHBIE) PEaKIMK Ha
Oenku

3.18

CtpoeHune u CTPyKTypa IOJUMEPOB. 3aBUCHUMOCTb CBOWCTB IOJUMEPOB OT
cTpoeHUsT Moyiekyd. OCHOBHBIE CHOCOOBI TMONYYEHUS BBICOKOMOIEKYISIPHBIX
COCIMHEHUH: peakly TMOJIMMEpU3aIlluil U ToJMKoHIeHcanuu. Knaccuduxarus
BOJIOKOH

3.19

I/IJ_ICHTI/I(l)I/IKaI_II/IH OpTraHU4YC€CKUX coenuHeHui. PenieHue SKCIICPUMCHTAIIbHBIX
3a7la4 Ha paCliO3HaBaHHUEC OPraHN4CCKNX BCIICCTB

3.20

I'ereTmueckast CBI3b MCKIY KilaCCaMU OPTraHUYCCKUX CO@)II/IHGHI/IIZ

XUMHS U )KU3Hb

4.1

Xumusi B moBceAHEBHOHM >ku3HU. [IpaBuna Oe3omacHoil paboOTBl C €IKUMH,
TOPIOYMMH U TOKCUYHBIMH BEILIECTBAMU, CPEACTBAMH OBITOBOM XUMUU

4.2

XuMus U 310pOBbe. XUMUS B MEIUIIMHE. XUMUS U CEITBCKOE XO35IMCTBO. XUMHUS B
MPOMBINIJICHHOCTH. XUMHUS U DHEPreTUKa: MPUPOJHBIA U MOMYyTHBIA HEPTIHON
ras3bl, UX COCTaB U ucroyib3oBaHue. CoctaB HepTH U ee nepepabdoTka (IPUPOIHbIE
HUCTOYHUKHU YTIIEBOJOPOJIOB)

4.3

Xumusg U dKojorusd. XUMHUYECKOE 3ar PA3SHCHUC Oprxca}omeﬁ cpeanl U €To




nocienctus. Oxpana runpocdepsl, MoUBbl, arMochepsl, Gaopbl U GayHBl OT
XUMHYeCcKoro 3arpsizHeHus. IIpobimema OTX0J0B W MOOOYHBIX TMPOIYKTOB.
AJBTEpHATUBHBIC UCTOYHUKU SHEPTUU

4.4 OO0me mpeacTaBICHUs] O MPOMBIIIUICHHBIX CIIOCO0axX IMOMYYCHHUS XUMHUUYECKHX
BEIIECTB (HA MPUMEpPE IMPOU3BOJCTBA aMMHAKa, CEPHOW KHUCIOTHI). UepHas u
nBetHas  Metauryprus.  CTEKJI0 W CWIMKaTHas  IPOMBIIUICHHOCTb.
[IpombiierHass ~ opranwueckas  xumus. Celpbe IS OpraHUYECKOn
MIPOMBIITUICHHOCTH

5 Turmel pacyeTHBIX 3a/1a4

5.1 Pacuersl Maccel BemectBa MM o0beMa Ta30B IO H3BECTHOMY KOJIMYECTBY
BEIIIECTBA, MAacCe WM 00BEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIUU BEIIECTB

5.2 Pacuets! TeroBoro ¢ dexra peakuu

5.3 PacueTsl 00bEMHBIX OTHOIIICHUM Ira30B MPU XUMHYECKUX PEaKIUIX

54 Pacuetsr macchl (00beMa, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKLIUU, €CITU OTHO
U3 BEIIECTB JIaHO B M30BITKE (MMEET IPUMECH)

5.5 Pacuersl MaccoBoil mnaM 0OBEMHOW J0NM BbIXOAA HPOAYKTAa PEAKLHUU OT
TEOPETHYCCKH BO3MOKHOTO

5.6 Pacuersr Maccel (00beMa, KOTMYECTBA BEIIECTBA) MPOYKTa PEAKIUH, €CIIA OTHO
M3 BEHIECTB JaHO B BHJIE pPacTBOpa C ONPEACICHHONM MacCOBOM JOJEH
PacTBOPEHHOTO BEIIECTBA

5.7 PacueTtsl ¢ wucnonb3oBaHMEM TOHATUH  "MaccoBasg jgons", '"MomspHas
KOHIIeHTpanus'", "pacTBOPUMOCTD"

5.8 HaxoxneHue MonekymsipHON (GOpMyIbI OpPraHUYECKOTO BEIIeCTBA IO €ro

IUIOTHOCTH U MAcCCOBBIM JIOJISIM 3JIEMEHTOB, BXOZSIIHMX B €r0 COCTaB, WIM IO
IPOAYKTaM CrOpaHus




