Boinucka
JOKYMEHT MOAMUCAH

3NEKTPOHHOM NMOAMMCHIO U3 OCHOBHOW 00pa3oBaTe/IbHOI MPOrpaMMbl
cpeHero oomero 0dopa3oBaHus

Ci i) 1 TFATFD4EF95532F8731BDBE0250FAB96
Bﬁgzll;ns::a.l:/laPQMH Oner Bacunbesuy rocyﬂaPCTBeHHOFO 6!0H)KCTHOFO
DeiictButenen: ¢ 02.08.2023 po 25.10.2024 06me06pa3OBaTeJ1]>HOFO y‘lpemneﬂl/lﬂ

cpeaHeii 001eo0pa3oBaTebHOI MIKOJBI Ne 291
Kpacnocenbckoro paiiona Cankr-IlerepOypra,
yTBep:kneHHoit mpuka3zom ot 30.08.2023 Ne 595-01
(BHeceHBI TonoTHeHUs Mpuka3oM o1 06.12.2023 Ne 1032-0x)

Padouyas nporpamma no yued0HomMy npeamery «XuMHs»
(0a30BbIii YPOBEHD)
IMPUBEJIEHA B COOTBETCTBHE C ®OII COO

[HosicHuTeEbHASA 3aNIMCKA

[Iporpamma 1Mo XMMHUHM Ha ypOBHE CpPeAHETO o0IIero oopasoBaHus pa3paboTaHa Ha OCHOBE
®denepanbHoro 3akoHa oT 29.12.2012 Ne 273-®d3 «O06 obpazoBanuu B Poccuiickoit denepanum»,
TpeOOBaHUN K pe3yabTaram OCBOSHHUs (denepanibHO 00pa30BaTeIbHOW MPOTrPaMMBbI CPETHETO
obmero oo6pazosanuss (POII COO), mnpencrasneHHbix B DenepaqbHOM TOCYIAPCTBEHHOM
obOpazoBarenpbHOM cTangapre COO, c¢ yuérom KoHuenumm mnpemnojaBaHus y4eOHOTO MpeaMera
«Xumus» B 00pa3oBaTeNnbHBIX opranuzanusax Poccuiickoit denepanyy, peann3yomux OCHOBHBIC
oOpa3oBarenbHble MPOrPaMMbl, U OCHOBHBIX MOJOXKEHUM «CTparerud pa3BUTUS BOCHUTAHHUS B
Poccwuiickoit ®enepanuu Ha nepuon a0 2025 roga» (Pacnopsikenne [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MPOrpaMMBbI 10 XUMHH, K OMPEIEICHUIO O0IIel CTparernu
o0y4eHUsI, BOCOUTAHUS U Pa3BUTHS 00yUYaIOLIUXCS CPEACTBAMU y4EOHOTO MpeaMeTa «XUMHUSI» IS
10-11 xmaccoB Ha 0a30BOM YpPOBHE COCTaBWIM KoHIeNTyanbHble monokeHuss ®I'OC COO o
B3aUMOOOYCIIOBIICHHOCTH LIEJIEH, COomep KaHusl, Pe3yJabTaroB OOydeHHsS U TPeOOBaHUN K YPOBHIO
MOATOTOBKH BBIITYCKHHKOB.

PabGouass mnporpamma opuweHTHpoOBaHa Ha ucnoib3oBanue YMK [E.Pyn3utuca wu
d.I"Denpamana.

O01mas xapakTepucTuKa y4e0HOro npeamera

Kypc «Xumus» uMeeT KOMILIEKCHBIN XapakTep, BKIIOYAeT OCHOBBI OOIIEH, HEOPTraHUYECKOM
XUMHUH. [T1aBHOW wjaeel sBIsETCS co3aHHEe 0a30BOr0 KOMILIEKCA OTOPHBIX 3HAHWHA 1O XHUMUH,
BBIPQKEHHBIX B (POpME, COOTBETCTBYIOMIEH BO3pACTy YUAIIUXCA.

Benyias posib B paCKpbITUH COEpKaHUS Kypca XUMUM 11 Kitacca MpUHAIJIEKUT AIEKTPOHHON
TEOpUHU, TIEPUOTUYCCKOMY 3aKOHY U CHCTEME XUMHYECKHX OJJIEMEHTOB KakK Hauboliee OOIImMM
Hay4YHbBIM OCHOBaM XMMHH. B JaHHOM Kypce cucTeMaTH3upyroTcs, 0000MIaloTCs M YIIyOsioTCs
3HaHUS O paHee M3YUYEHHBIX TEOPHUSIX M 3aKOHAX XUMHUYECKON HayKd, XMMUYECKHX IMpOIeccax U
npousBozAcTBax. ConepikaHue ITUX pa3esioB XUMHUH PAaCKpPhIBACTCS BO B3aUMOCBSI3U OPraHUYECKUX
Y HEOpraHWYeCcKuX BemlecTB. [laHHas mporpamma mpeaycMmarpuBaeT (GOPMUPOBAHUE Y YUAIIUXCS
o0miey4eOHbIX yYMEHHUHW W HaBBIKOB, YHHBEPCAJIbHBIX CIOCOOOB JEATEIbHOCTH U KIIIOYEBBIX
KOMITETCHIUH.

JlaHHBII KypC HampaBjIeH Ha:
® OCBOCHUE 3HAHUI O XUMUYECKOU COCTABJIAIOLICH €CTECTBEHHO-HAYYHOU KapTUHBI MUPA;
® OBJAJICHHE YMECHUSIMHU MIPUMEHSITH IMOJYICHHBIC 3HAHUS IS OOBSICHEHUS Pa3HOOOPa3HBIX
SIBJICHUM OKPYKAIOILETr0 MUPA;
® pa3BUTHE [I03HABATENbHBIX HMHTEPECOB U HWHTEIUIEKTYaJIbHBIX CIOCOOHOCTEH B Tpolecce
CaMOCTOSITENILHOTO ~ MPUOOpPETeHHs] XMMHMYECKMX 3HAHUW C HCIONb30BAaHHUEM  Pa3IMYHbIX
MCTOYHUKOB MH(POPMAIUH;
® BOCMHUTAHUE YOEXKIEHHOCTH B MO3UTUBHOM POJIM XMMHUHU B KU3HU COBPEMEHHOTO OOIIECTBA;



® MPUMEHEHHUE TMOJYYCHHBIX 3HAHUNA W yMEHHH Uit O€30MacHOr0 HCIHOIb30BAaHUS BEIECTB U
MarepuanoB B OBITY M Ha MPOM3BOICTBE, AJS MPENyNpEeXIEHUs SBICHUIN, HAHOCAUIUNX BpeEs
3I0POBBIO YEJIOBEKA U OKpYXKarOLIeH cpelie.

Kypc «Xumusi» nMeeT KOMIUIEKCHBIM XapaKTep, BKIOYAeT OCHOBBI OOIIEH, HEOPTaHUYECKOW XUMHUH.
I'maBHOM weeil sBsieTcs: co3aanre 0a30BOro KOMIUIEKCA OMOPHBIX 3HAHUH MO0 XUMUH, BBIPAKEHHBIX
B (hopMe, COOTBETCTBYIOLIEH BO3PACTY yUaIIUXCSl.

Benymas posb B pacKpbITHU coAepKaHUs Kypca XUMuM 11 kiacca mpUHAIJIEKUT IIEKTPOHHOM
TEOpUHU, TEPUOTUYECKOMY 3aKOHY U CHCTEME XHUMHUYECKHX JJIEMEHTOB Kak HauOosiee OoO0ImMM
Hay4YHBIM OCHOBaM XMMHHU. B aHHOM Kypce CHUCTeMaTH3HpYIOTCs, 0000maloTes U ynyOonsioTces
3HAHUSA O paHee M3YyYEHHBIX TEOPHSIX M 3aKOHAX XMMHMUYECKOM HayKH, XMMHUYECKHX IpolLeccax U
npousBozAcTBax. ConepikaHue ITUX pa3fesioB XMMHUH PAaCKpPBIBAETCS BO B3aUMOCBSI3U OpraHM4eCKUX
Y HEOPTaHUYECKUX BEILECTB.

JlanHas mporpamma mIpeaycMarpuBaeT (OpPMUPOBAHHE Yy y4alluxcsi OOLIECYy4eOHBIX yMEHUH u
HAaBbIKOB, YHUBEPCAIbHBIX CIIOCOOOB ACSITEILHOCTH U KIIFOUEBBIX KOMIIETEHIIUH.

Mecto yueOHOro npeamera «XuMusi» B y4eOHOM IIaHe

B ydeOHoM mnane Ha usydyeHue xumuu B 10-11 kmaccax orBogutcs mo 34 vaca B roxa, 1 yac B
HeJeN0, 68 4acoB 3a Kypc CpeHero o0Imero ooOpa3oBaHus.

Peann3anus BocnuTATEILHOIO MOTEHMAJIA POrPaMMBbI

Hacrosimas paGouast nporpamma GopMupyercs ¢ ydeToMm padoueil mporpaMmbl BOCIUTAHUS
I'BOY COMI Ne 291 Cankr-IlerepOypra. BocniurarensHast coctaBistonasi (KOMIIOHEHTa) TaHHOU
MpOrpaMMbl HalpaBjieHa Ha Pa3BUTUE JIMYHOCTH, CO3JAHHUE YCIOBUHM AJI CaMOOIpENEIeHUs] U
COLIMAJIN3allui Ha OCHOBE TPAJULMOHHBIX POCCHUICKUX LIEHHOCTEN (KH3HHU, JOCTOMHCTBA, IpaB U
cBOOO[] YesoBeKa, MaTpuoTHU3Ma, TPaXKIaHCTBEHHOCTH, ciyxeHre OTedecTBY U OTBETCTBEHHOCTH 3a
ero cynb0y, BHICOKUX HPABCTBEHHBIX M/1€aJI0B, KPETIKOM CEMbH, CO3UAATENLHOTO TPYy/Aa, IPUOPUTETA
IYXOBHOTO HaJ MarepHallbHbIM, T'yMaHHW3Ma, MUJIOCEPAUs, CHpPAaBEIIMBOCTH, KOJUIEKTHBH3MA,
B3alMOIIOMOIIM M B3aMMOYB@)KEHHUS, HMCTOPUYECKON NaMATH M IPEEMCTBEHHOCTH IIOKOJICHH,
enuHcTBa HaponoB Poccum), a Takke NPUHATBIX B POCCHMCKOM OOIIECTBE MpPaBUI U HOPM
MOBEJICHUS B MHTEPECax 4elIoBeKa, CEMbH, OOIIECTBA U TOCYAapCTBA.

[IporpaMMa MaKCHMaJbHO MCHOJB3YyeT BOCIHUTATENbHbIE BO3MOXXHOCTU COJAEPIKAHUS
npeamera (Kypca) IMOCPEACTBOM IOA0OpPa COOTBETCTBYIOIIEIO COMAEP)KAaHUS YPOKOB, 3aJlaHHM,
BCIIOMOTaTeIbHBIX MAaTepHanioB, MPOOIEMHBIX CUTyalud g (OPMUPOBAHUA Yy OOYyYaIOIIHXCS
POCCUHCKMX  TPAAUIMOHHBIX  JIyXOBHO-HPABCTBEHHBIX W  COLUOKYJABTYPHBIX  IIEHHOCTEH,
POCCHIICKOTO HCTOPUYECKOTO CO3HAHMS HA OCHOBE HCTOPUYECKOTO MPOCBEIICHHUS.

Bribop MeTomoB, METOAMK, TEXHOJIOTHI OCYIECTBIAETCS C YYE€TOM BOCIHTATEIHLHOTO
BO3EMCTBHS Ha JINYHOCTh B COOTBETCTBHUHM C LIENISIMU U 3a/layaMu BOCIIUTaHUSA U oOpazoBaHus. Ha
YpOKax IpeayCMOTPEHO:

e [pUBJICUEHHWE BHHUMaHHUS OOydYalOIIMXCSA K LIEHHOCTHOMY acHeKTy H3y4aeMoro IpeaMeTa,
SIBJICHHMH W COOBITHI, MHUIIMUPOBAHUE OOCYKICHUH, BHICKA3bIBAHUM CBOETO MHEHHS, BBIPAOOTKH
CBOETO JINYHOCTHOTO OTHOILICHUS K U3y4aeMbIM COOBITHSM, SIBJICHUSM, JTUIIAM;

® [pUMEHEHHWE WHTEPAKTUBHBIX (OpM pabOThl — HUHTEIUIEKTYaldbHBIX, CTUMYIHPYIOIINUX
MO03HABATENFHYI0O MOTHBALIMIO, UTPOBBIX METOIUK, JUCKYCCHI, TAIOMIMX BO3MOXHOCTh IpUOOpecTH
OTIBIT BEJCHUSI KOHCTPYKTUBHOIO JIMAajiora; rpymnrnoBoil paboThl, KOTOpasl yUUT CTPOUTH OTHOILIEHUS
U JIEHCTBOBATh B KOMaH/JIE, CIOCOOCTBYET Pa3BUTHIO KPUTHUECKOTO MBIIIIICHHS,

e TOOYXIEHHUE 00YJArOIINXCS COOIOIaTh HOPMBI IIOBEICHHS, TTpaBUiIa OOIIEHUS CO CBEPCTHUKAMHU
U TIeIarOrMYeCcKUMH pabOTHUKaMH, YCTAaHOBJICHHE U MOJACPKKA 100poKenaTeNIbHON aTMOChephl;

e OpraHm3anys HACTAaBHMYECTBA MOTHBHPOBAHHBIX M DJPYIUPOBAHHBIX OOydYaIOIMUXCS HAJ
HEYCIEBAIOLIMMH OTHOKJIACCHUKAMH, B TOM YHCJIE C 0COOBIMH 00pa30BaTeIbHBIMU TOTPEOHOCTIMH,
Jaromiero 00y4JarouMMcs COUaibHO-3HaYUMBbIi ONBIT COTPYIHUYECTBA U B3aUMHON MTOMOIIIH;

® VHUIMUPOBAHWE W  TOJJCPKKA  HCCIEAOBATEIbCKOM  JEATENIBHOCTH  OOy4aromumxcs,
[JJAHUPOBAHUE M BBINOJIHEHUE WHAUBUIYAIbHBIX M TPYIIIOBBIX IMPOEKTOB BOCIUTATEIbHOMN
HaIpPaBJIEHHOCTH.



B pamkax peanuzanuu mporpaMMmbl YYUTBHIBAIOTCS MEPONPUSITHS, BKIIOUYEHHBIE B IUIaH
BOCIUTATEIbHOU PabOTHI IIKOJBI.

Pabdouasi _nmporpamMmma o0HOBJIEHA B COOTBETCTBHM _ ¢ (enepanbHoii _padoueii
IPOrpaMMoOii B YaCTH NpeJIMeTHbIX Pe3VJIbTaTOB.
[IpenMeTHBIC pe3ynbTaThl OCBOCHUS Kypca «O01as 1 HeopraHu4ecKasi XUMHUS» OTPaKakoT:

c(hOpMHPOBAHHOCTH TMPEACTABICHUI: O XHUMHUUYECKONH COCTABJISIONICH €CTeCTBEHHO-HAYYHOH
KapTHHBl MHpA, POJIM XUMHUHU B TIO3HAHWM SIBICHUU NPUPOABI, B (POPMHPOBAHUH MBIILICHUS H
KYyJABTYpbl JINYHOCTH, €€ (PYHKIMOHAIbHOM TPAMOTHOCTH, HEOOXOIMMOM [UIsl  perIeHUs
MPAKTHYECKUX 3aJa4 M JKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 30OPOBBIO H
MPUPOIHON Cpelie;

BIIJICHUE CUCTEMOW XMMHUYECKUX 3HAHUU, KOTOpas BKJIIOUAET: OCHOBOIIOIATAIOIINE MTOHSATUS
(XMMHUYECKHI DJIEMEHT, aTOM, MU30TOIl, S-, P-, - AIEKTPOHHBIC OPOUTAIN aTOMOB, HOH, MOJICKYIa,
MOJIb, MOJISIPHBIA 00BEM, BAJIEHTHOCTH, O3JICKTPOOTPUIATETLHOCTh, CTENEHb OKHUCIICHHS,
XUMHUYECKass CBA3b (KOBAJICHTHAs, HMOHHAs, METaJUIMYecKasi, BOJIOpOJHAs), KpHUCTaUIMYecKas
peméTka, TUOBl ~ XMMHUYECKUX  pEaKIud,  pacTBOp,  DIEKTPOJIUTHI,  HEIIEKTPOJUTHI,
ANIEKTPOJIUTHYECKAs] AUCCOLUAINS, OKUCIUTENh, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKOW pEaKIIUH,
XUMHYECKOE DPABHOBECHE);TEOPUM M 3aKOHBI (TCOPHS AIEKTPOTUTHYECKON IAHCCOIMAINH,
nepuoandeckuii 3akoH Jl. 1. Menneneera, 3akoH COXpaHEHUSI MAacChl BEIIECTB, 3aKOH COXPAHEHUS U
MPEBpAIICHUS] PHEPTrUU MPU XUMHUYECKUX PEaKlMsX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUU S3BIK
XUMHHM, MHUPOBO33PEHYECKHE 3HAHUS, JieKallue B OCHOBE IOHUMAaHHUS TNPUYMHHOCTH U
CUCTEMHOCTH XHMHYECKHX SIBIICHUH, (PaKTOJIOTMYECKHE CBEIEHUS O CBOWCTBaxX, COCTaBe,
MOJIyYeHUU M OE€30MacHOM HCIIOJIb30BAHUN BAa)KHEUIUX HEOPraHMYECKHX BEIIECTB B OBITY U
MPAKTUYECKOM eI TEeIbHOCTU YEJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHUI BBISBIATH XapaKTepHbIC MPU3HAKHU MMOHATHH, yCTaHABIMBATh UX
B3aMMOCBSA3b, HUCIOJIb30BaTh COOTBETCTBYIOIINE MOHSATHUS MPU OMMCAHUU HEOPTaHUYECKUX BEIIECTB
Y UX MPEBPAILICHUN;

c(OpMUPOBAHHOCTh YMEHUU HCIIONB30BATh XUMUYECKYI0 CHMBOJHKY JUISI COCTABJICHHUS
dbopMyI BEHICCTB U ypaBHEHUI XMMHUYECKUX peakiinii, cucremarnueckyio Homenkiaarypy (IUPAC)
Y TpUBHAJHHBIC HA3BaHUs OTJCIIBHBIX HEOPTaHWYECKUX BEIIECTB (yrapHBIN ra3, YIIEKUCIBINA ras,
aMMHaK, raiéHasi U3BecTh, Heran€Has U3BeCTh, MIUThEBAs COJA, TUPUT U IPYTHE);

c(hOpMUPOBAHHOCTh YMEHUH OIpPENesITh BAJICHTHOCTh U CTETICHb OKUCICHHS XUMHUYECKUX
AIIEMEHTOB B COEIUHEHUSX PA3JIMYHOTO COCTaBa, BUJ XMMHYECKOH CBA3M (KOBaJleHTHAs, MOHHAs,
METAJUTMYECKasi, BOJOPOAHAS) B COCIUWHEHUSIX, THUI KPUCTAIUIMYECKOW PEIIETKH KOHKPETHOTO
BellecTBa (aroMmHasi, MOJEKYIspHas, HMOHHAs, MeTa/lIn4yeckas), XapakTep Cpeabl B BOAHBIX
pacTBOpax HEOPTraHUYECKUX COCTUHEHUN;

c(hOpMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAUIEKHOCTh HEOPraHUYECKUX BELIECTB 10
UX COCTaBy K OINpenenEHHOMY KIIacCy/TpyIie COeIWHEHUH (MPOCThIe BEIIECTBA — METAUIbI H
HEMETAaJJTbl, OKCHU/IbI, OCHOBAHMUs, KUCIIOTHI, aM(pOTepHbIE THAPOKCHIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHHI PaCKPBIBATH CMBICI Mepuoandeckoro 3akona J[. 1. Menneneena
U IGMOHCTPHUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, O0BSICHUTENbHYIO U IPOTHOCTUYECKYIO (DYHKITNH;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTePU30BaTh IEKTPOHHOE CTPOCHHE aTOMOB XUMHUYECKUX
anemeHTOB 1-4 mepuonoB I[lepuomnyeckoii cucreMbl xuMudeckux smeMeHToB [[. Y. Menneneena,
UCTIONIB3YS TIOHSATHUS «S-, P-, d-3JEKTPOHHBIC OPOMTANIN», «IHEPIETUYCCKHE YPOBHHU», OOBICHATH
3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XMMHUYECKUX AJIEMEHTOB M MX COEAMHEHUU IO MEepHoAaM U
rpynnam Ilepuonuyeckoit cuctemsl xuMudeckux aemMeHToB /. . Menneneesa;

c(hOpMHPOBAaHHOCTh YMEHHH XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA
HEOPraHUYECKUX BEIIECTB Pa3JIMYHBIX KIJIACCOB, IMOATBEPXKIATh CYIIECTBOBAHHE TI'€HETUYECKOM
CBSI3M MEXJy HEOPraHMYeCKMMHU BEUIECTBAMU C IIOMOUIbI0 YPaBHEHHMH COOTBETCTBYIOIIHUX
XUMHYECKUX PEAKLIHM;

c(OpMUPOBAHHOCTh YMEHUS KIACCU(PUIMPOBATh XUMHUUYECKHUE PEAKIHH 10 pPa3IUYHBIM
MpU3HAKaM (YUCIIy U COCTAaBYy PEarupyroIluX BEIIECTB, TEIIOBOMY dGPEKTy peakiuu, U3MEHEHUIO
CTETEeHEW OKUCIICHUS AIIEMEHTOB, 00PAaTUMOCTH PEAKINH, YYaCTHIO KaTalu3aropa);




c(OpMHUPOBAHHOCTh YMEHUI COCTABIIATh YPABHEHHUS PEAKIMN PA3TUUHBIX THIIOB, ITOJHBIE U
COKpalI€HHbIE ypaBHEHUS pPEaKIUil HMOHHOTO OOMEHa, YYHUTHIBas YCJIOBHS, NMPU KOTOPBIX 3TU
peakuuu UAYT 10 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUHN MPOBOAUTH PEAKIINU, OATBEPHKAAIONINE KaueCTBEHHBIN cOCTaB
Pa3IMYHBIX HEOPraHMUYECKHUX BEILECTB, PACIIO3HABATh OIBITHBIM IYTEM MOHBI, IPUCYTCTBYIOLIUE B
BOJIHBIX PACTBOPAaX HEOPTaHUYECKUX BEIECTB;

c(OpMHUPOBAHHOCTh YMEHHUH paCKpBIBaTh CYHIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuuii MoCPeACTBOM COCTaBICHUS JIEKTPOHHOTO OanaHca ITUX peaKiuii;

c(OpMHUPOBAHHOCTh YMEHHUU OOBSCHATH 3aBUCHMOCTH CKOPOCTH XMMHUYECKOM pEaKkIHuu OT
pa3auyYHbIX (DAKTOPOB; XapakTep CMEIICHHS XHUMHYECKOTO paBHOBECHS B 3aBUCUMOCTH OT
BHeIHero Bozzeiicteus (npuHuun Jle Illarense);

c(hOpMUPOBAHHOCTh YMEHHI XapaKTEepU30BaTh XUMHUUYECKHUE IMPOIIECCHI, JIEKaIIIe B OCHOBE
IPOMBIIIJICHHOTO TOMyYeHHUs CEpPHOM KHUCIOTHI, aMMHaka, a Takxke C(HOPMHPOBAHHOCTD
Mpe/CTaBlIeHU 00 OOIIMX HAyYHBIX NPUHLMIAX M SKOJOTUYECKHUX MpoOIeMax XHUMHUYECKOTO
IIPOU3BO/CTBA;

c(hOpMUPOBAHHOCTh YMEHUH MPOBOJUTH BHIYUCIICHUS C UCIIOIb30BAHUEM MOHITHS «MaccoBast
JI0JIsL BEUIECTBAa B PacTBOpe», OOBEMHBIX OTHOLICHHWH Ta30B MPU XUMHUYECKHX PEAKIHSIX, MACCh
BellecTBa WK 00bEMa ra30B MO U3BECTHOMY KOJIMUYECTBY BEIIECTBa, Macce WM 00bEMY OIHOTO U3
YUYaCTBYIOIIMX B PEAKIIMU BEILECTB, TEIUIOBOTO 3((eKTa peakiiui Ha OCHOBE 3aKOHOB COXPaHEHHS
Macchl BEUIECTB, MPEBPAILEHUS U COXPAaHEHUS SHEPTUH;

c(OpMHUPOBAHHOCTh YMEHMH COOIONAaTh MpaBWJAa IOJB30BAHUA XUMHYECKOW IMOCYIOH M
Ja0opaTOpPHBIM 00OpPYAOBaHUEM, a TaK)Ke IMpaBWjIa OOpaIIeHHs] ¢ BEUIECTBAMH B COOTBETCTBUHU C
MHCTPYKIHSAMH TI0 BBIITOJTHEHUIO Ja00paTOPHBIX XUMHUECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUW IIJIAHUPOBATh U BBINOJHATH XMMHUYECKUM OSKCIIEPUMEHT
(paznokeHue MepoKCcHaa BOJOPOJA B MPUCYTCTBUU KaTaJln3aropa, ONpPENEIeHUE CPellbl pacTBOPOB
BEIIECTB C MOMOIIBI0 YHUBEPCAIBHOTO WHIUKATOPA, BIUSHUE PA3IMYHbIX (AKTOPOB HA CKOPOCTH
XMMHAYECKOHN peaklny, peakiui HOHHOTO OOMEHa, KaueCTBEHHbIE peakluu Ha Cynb(ar-, kKapOoHaTt-
U XJOpPUA-aHUOHBI, HAa KATHOH aMMOHHMS, pELICHHE OHKCIEPUMEHTAJbHBIX 3a/Jad IO TeMaM
«Meramwie» U «Hemeramibpl») B COOTBETCTBHM C TIpaBHJIAMU TEXHHUKH O€30MaCHOCTH IIpH
oOpamieHuu C BEIIECTBAaMH H JIA0OPAaTOPHBIM O0OPYIOBAaHWUEM, TMIPEACTABIATH PE3YIbTAThI
XMMHAYECKOTO 3KCIEpUMEHTa B (OpME 3alucH YypaBHEHUH COOTBETCTBYIOUIMX pEAaKIMA U
(dbopMynHpoBaTh BEIBOJBI HA OCHOBE ATHX PE3YIIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUH KPUTUYECKH AaHAIM3HPOBATH XHUMHUYECKYIO HWH(POPMAIHIO,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CPEICTBA MAaCCOBOM KOMMYHUKAIMU, IHTepHET U Apyrux);

cOpMHUPOBAaHHOCTh YMEHHUH cOOMIOAAaTh TMpaBUia SKOJOTHYECKH IEeJIeCO00pa3HOro
MOBeIeHUs B OBITY M TPYAOBOM JESATENBHOCTH B IENAX COXPAHEHHUS CBOEro 3J0pOBbS HU
OKpY’Karolllell TMPUPOAHON Cpenbl, OCO3HABATh ONACHOCTb BO3ACHCTBHSI HA JKUBBIE OpPraHU3MBbI
oTnpeienEHHbIX BElECTB, MoHuMas cMmbica mnokazarens [IJIK, moscHsaTe Ha mpumepax crocoObl
YMEHBILIEHUS U IPEJOTBPAILEHUs UX BPEAHOTO BO3IEHCTBUS HA OPraHU3M YEJIOBEKA;

s 0o0y4aromMXcsi ¢ OTPaHMYEHHBIMU BO3MOXHOCTSMHU 37I0POBBSI: YMEHHE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB U XMMUYECKUX SBJICHUH;

IUIS CIETbIX M CIaOOBUIAIIMX OOy4YalOUIMXCS: YMEHUE HCIOIb30BaTh pPelbe(pHO-TOYEUHYIO
cucremy obo3HadeHuit JI. bpaitns s 3anucu XuMudeckux Gopmyi.

MeTtanpenMmeTHble pe3y/abTaThl:

1) chopMHUPOBAaHHOCTH YMEHUS CTaBUTH IIEIIM U HOBBIC 33]]a41 B y4eOe 1 M03HABaTEIbHON
NesITeNIbHOCTH;

2) OBIIAJICHUE IPUEMaMH CaMOCTOSTEIBHOTO TUIAHUPOBAHUS ITyTEH JOCTIKEHHUS 1ISTTH, YMEHUS
BBIOMPATh A (PEeKTUBHBIE CIOCOOBI pelieHrs YIeOHBIX U MO3HABATEIIBHBIX 3a71a4;

3) chopMHPOBAHHOCTH YMEHHSI COOTHOCUTH CBOM JICHCTBUS C TUIAHUPYEMBIMU Pe3yIbTaTaMHu;
4) chopMHPOBAHHOCTH YMEHHSI OCYIIECTBIIATH KOHTPOJIb B MPOIECCE TOCTUIKEHHSI PE3y/IbTara,
KOPPEKTUPOBATh CBOW JIEUCTBUS;



5) chopMHPOBaHHOCTH YMEHHS OLICHUBATh TPABHILHOCTD BBIMOJIHEHHS y4eOHBIX 33134 1
COOTBETCTBYIOIIME BO3MOKHOCTH UX PELICHHUS;

6) chopMHPOBAaHHOCTH YMEHHUSI aHATM3UPOBATh, KJIACCU(PHUIIMPOBATH, 00001aTh, BEIOUPATh
OCHOBAHHMS U KPUTEPUU /ISl YCTAHOBIICHUS IPUUMHHO-CIICICTBEHHBIX CBSI3EH;

7) chopMHPOBAHHOCTH YMEHHS IPUOOPETATH U MIPUMEHSITH HOBBIC 3HAHUS;

8) chopMHpPOBaHHOCTH YMEHUS CO3/IaBaTh MPOCTEHIINE MOIEIH, UCTIOIB30BATh CXEMBI, TaOJHIIBL,
CHMBOJIBI JUIS PELIeHUs y4eOHBIX U MO3HABATENILHBIX 33/1a4;

9) oBrnajJeHNE HAa BHICOKOM YPOBHE CMBICIOBBIM YTCHHEM HAyYHBIX TEKCTOB.

10) cdopmrpoBaHHOCTH yMeHHS 3PPEKTUBHO OPraHU30BaTh Y4eOHOE COTPYAHUYIECTBO U
COBMECTHYIO JI€ATEIbHOCTb, PA00OTaTh HHAUBUYAIBHO C YYETOM OOIIMX MHTEPECOB;

11) cdopMHPOBaHHOCTH yMEHHS OCO3HAHHO UCIIOIBh30BaTh PEUEBBIC CPEACTBA B COOTBETCTBUH C
3aJja4aMi KOMMYHUKaILIUH;

12) BBICOKHMI ypOBEHb KOMIETEHTHOCTHU B 00OnacTu ucnoib3oBanus UKT;

13) chopMHPOBAHHOCTH YKOJIOTHIECKOTO MBIIILICHHS,

14) copMHpPOBaHHOCTh YMEHHSI IPUMEHSThH B IO3HABATEILHON, KOMMYHHKATHBHOW U COLMAILHON
[IPAKTUKE 3HAHMS, TIOTY4YE€HHBIE IIPU U3YYEHUU TpeIMeTa.

Byayr copmupoBansbl

JIn4HOCTHBIE pe3yJIbTaThI:

1) chopMHUPOBAHHOCTH MOJIOKUTEILHOTO OTHOIICHHS K XUMHH, YTO 00YCITaBIMBACT MOTHBAIIHIO K
y4eOHOM JIesATeTbHOCTH B BEIOpaHHOU cdepe;

2) chopMHPOBAHHOCTh YMEHHS PEIIaTh IPOOJIEMBI TOUCKOBOTO M TBOPYECKOTO XapaKTepa;

3) chOpMHPOBAHHOCTH YMEHUS TPOBOJUTH CAMOAHAIIN3 U OCYIIECTBIATH CAMOKOHTPOIb U
CaMOOILIEHKY Ha OCHOBE KPUTEPUEB YCICITHOCTH;

4) chopMHPOBaHHOCTH TOTOBHOCTH CJICIOBATH HOPMaM MPHPOJIO U 310pPOBhECOEPEraroIero
TIOBEJICHUS;

5) chopMHPOBaHHOCTH MPOYHBIX HABBIKOB, HAIIPABICHHBIX HA CAMOPA3BUTHE Yepe3
camMo00pa30BaHHE;

6) chopMHPOBAHHOCTH HABBIKOB IIPOSIBICHUS TO3HABATEILHOIN WHHUIIHATHBBI B y4eOHOM
COTPYAHUYECTBE.

COJEPKXAHUE YYEBHOI'O IIPEJMETA

11 kaacc

TeopeTnyeckue 0CHOBbI XUMHH

Baxneiiiine XuMUYeCKHE TMOHATHS U 3aKOHbl. XUMHUYECKUU 3JIEMEHT. ATOMHBIA HOMeEp.
MaccoBoe uncino. Hyknuael. Pagnonyknuael. M3oTonsl.

3aKOH COXpaHEHHs] MacChl BEIIECTB. 3aKOH COXPAaHEHMs U MpeBpalieHus sHepruu. [ledext
Macchl.

[lepuonnueckuii 3akoH. DneKTpoHHAas KOHpuUrypauus. ['papuueckas snekrponHas popmyra.
Pacnipenenenne »JIeKTPOHOB B aroMax JJIEMEHTOB MaJbIX M OONBINUX MEpHOIOB, S-, p-, d-, f-
snemMeHThl. Jlantanouael. AKTHHOWUIBL. VICKyCCTBEHHO IOJYyYECHHBIE 3JE€MEHTHl. BajeHTHOCTb.
BaneHTHble BO3MOXXHOCTH aTOMOB. BosiopoiHbIe coeinHeHMs..

Crpoenne BemiecTBa. MonHas cBsa3b. KoBanmeHTHas (MONIipHAsST W HETOJSPHAs) CBSI3b.
OnextpoHHas ¢hopmyna. MeTtammueckas cBs3b. BomopoaHas CBS3b.

I'ubGpunuzanys aTOMHBIX OpOUTaTIeH.

Kpucramibl: aToMHbIE, MOJIEKYISPHbIE, HOHHBIE, METANINYECKHUE. DIIeMEHTapHasl suehKa.

[Momumopdusm. Ilomumopdueie momuduranuu. Asmorponusi. Wzomepus. [omonorus.
XUMUYECKUN CUHTES.

Xumuueckue peakunu. OKHCIUTEIbHO-BOCCTAaHOBUTENBHBIC peaklnu. Peakunu paznoxeHus,
COEAMHEHUS, 3aMElIeHUs, 0OMeHa. DK30TepMUUECKHE U dHAOTEpMHUUECKUe peakiun. OO6paTuMele U
HeoOparumble peakiuu. TermoBoit addekt peakunu. 3akoH ['ecca. TepMoxumuueckrue ypaBHEHUSI.
Termora oOpa3oBanus. TemioTa cropaHus.

CKOpoCTh XMMHUYECKON peakuu. AKTUBUPOBAaHHBINA KOMILJIEKC. 3aKOH AEHCTBYIOIKX Macc.
Kunetnueckoe ypaBHeHUE peakuy.
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Xumnueckoe pasHosecue. [Ipunnun Jle [larense.
PactBops1. lucniepcHbie cuctemsl. PacTBopsl. [ pydoaucnepcHbie CHCTEMBI (CYCIIEH3UU U
smynbscun). Komnouaneie pactBopsl (30511). A3p030iu.
CriocoObI BbIpaykeHUsI KOHLIEHTpAIMK pacTBOPOB. MoJsipHas KOHLIEHTpaIus (MOJIIPHOCTb).
DNEKTPOJIUTHL. DNEeKTpoauTHIecKas aAuccounamnus. Crenensb nucconuanuu. Koncranra
nucconuanuu. BomopoaHslii mokaszarens. Peakiiuu noHHOTO 0OMeHa.
I'maponus opraHrYecKux BEIEeCTB. I uaponus cosen.
DJIEKTPOXUMHUYECKHUE peakiuu. [ albBaHUUECKUM 35IeMEeHT. DneKTpoasl. AHoa. Karos.
AxkymynsTop. TOIUIMBHBIN 3JIEMEHT. DIEKTPOXUMHUSL.
Psan cranmapTHBIX AJIEKTPOIHBIX TOTEHIMANIOB. CTaHaapTHEIE yciioBUs. CTaHIapTHBIN
BOJIOPOJHBIN DJIEKTPOL.
Koppo3unsa metannoB. XumMudeckas U dIEKTPOXUMUYECKAs] KOPPO3HUSL.
OneKTponn3. DIEKTPOIN3 BOJHBIX paCTBOPOB. DJIEKTPOJIN3 PACI/IaBOB.
Heopranuueckasi Xumust
Mertannel. CriocoObl moTydeHus MeTaioB. Jlerkue u Tskenbie MeTasuibl. JIerkoruiaBkue u
TYroIlaBKue MeTasuibl. Metamnndeckue 3meMeHThl A- 1 b-rpynn. Menp. [{unk. Tutan. Xpom.
Kenezo. Hukens. [Inaruna. Crinassl. Jlerupyromue no6asku. Yepusie metasuibl. LBeTHbIC
Mertauibl. YyryH. Crainb. JlerupoBaHHbIE CTaNIH.
OKcHbl ¥ TUIPOKCH/IBI METAIIIOB.
Hemeramnsr. [IpocTeie BemecTBa — HeMeTalibl. Yriepoa. Kpemuawnii. A3zot. ®ochop. Kucnopon.
Cepa. @Top. Xunop.
Kucnorasie okcuapl. Kucnopoaconepxaiue kucinoThl. CepHast KUCI0Ta. A30THasi KUCJIOTA.
Bonoponsbie coeqMHEeHNs] HEMETAJUIOB.
I'eneTnueckas CBA3b HEOPraHUYECKUX U OPTraHUYECKUX BEILIECTB.
XuMUA 4 KU3HDb
XHUMHUYECKasi TPOMBIIUIEHHOCTh. XUMHYECKask TEXHOJIOTHS.
XUMHUYECKOTO 3arpsiI3HEHUS.
JdemoHcTpanmu.
Mopenn MOHHBIX, ATOMHBIX, MOJIEKYISIPHBIX U METAJUTMYECKUX KPUCTAJUTMUECKUX PEIIETOK.
Mogenu MoJieKya H30MEPOB U TOMOJIOTOB
PaznuuHble TUIIBI XUMHYECKUX PEAKIUH, BUACOOMBITHI IO OPraHUYECKON XUMUMU.
OO6pa3ibl METAJUIOB U UX COCUHEHUM, CIIJIaBOB.
B3anmoneiicTBrEe METAIIOB C KHUCJIOPOIOM, KUCIOTaAMH, BOJIOM.
JlokazarenbcTBO aM()OTEPHOCTH aJTIOMUHUS U €0 THIPOKCUIA.
B3anmoneiicTBue Menu M kene3a ¢ KUCIOPOJIOM; B3aUMOJCHCTBUE MEIU U Kejle3a C KUCIOTaMU
(cepHasi, constHas).
[Tomyuenue rugpokcuaoB meau (L) u xpoma (11I), okcuna menu.
B3anMopneiicTBue OKCUAOB U TUAPOKCHIOB METAIIIIOB C KUCIIOTAMH.
JlokazarenscTBO amdorepHocTr coenuHeHuit xpoma(Lll)
OO6pa3ibl HEMETAIIOB.
Mogenu KpUCTAIIIMYECKUX PEIIETOK anMasa u rpadura.
[lonyyenue ammmuaka M XJIOPOBOJOPOJAA, PACTBOPEHHME HMX B BOJE, J0KA3aTreiIbCTBO KHCIOTHO-
OCHOBHBIX CBOMCTB 3THX BEIIECTB.
Cxkuranue yris U cepbl B KHUCIOPOJE, ONPEAEIeHUE XUMHUUYECKUX CBOMCTB MPOAYKTOB CTOPAHMS.
B3anmoneiictBue ¢ Menbl0 KOHIEHTPUPOBAHHOM CEPHOM KHCIJIOTHI, KOHLUEHTPUPOBAHHON U
pa30aBICHHON a30THOM KUCIIOTHI.
OO6pa3ubl cpeAcTB OBITOBOM XUMUH, HHCTPYKLIUU MO UX TPUMEHEHHUIO.
JlabGopaTopHbie ONbITHI.
N3ydenvie BIUSIHUS pa3TUYHBIX (DAKTOPOB HA CKOPOCTh XMMHUECKHUX PEAKITUIt
Ornpenenenne peakiMy Cpeabl YHUBEPCATbHBIM HHANKATOPOM.
I'mpponus conei.
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IIpakTnyeckune padoTpl

[IpuroroBiienre pacTBOPOB C 3aIAHHON MOJISIPHOM KOHIIEHTPALUEH».

Peuienue sxcriepuMeHTANBHBIX 3a4a4 110 TeMe «MeTauib»

Pemennie skcnepuMeHTaIbHBIX  3aja4 1o Teme «Hemeramnibi»
TEMATUYECKOE IINTAHUPOBAHHUE
pasnena TeMa yacoB | [IpakTuu. | KoHTpoabH.
[ToBTOpenue kypca 10 ki 1
1 Teopernyeckune ocHOBBI Xumum (19 4) 19 1 1
1.1 Baxknelime XuMUYECKHE MOHATHS M 3aKOHbI 2
1.2 CtpoeHue BemecTna 4
1.3 XumMuueckue peakiuuu 3
1.4 PactBOpbI B 1
1.5 DaeKTpOXUMHUYECKUE PEaKITUN 4 1
2 Heopranuyeckasi Xumusi 11 2
2.1 Meraibl 6 1
2.2 Hemeramibl 5) 1 1
3 XuMHs 4 )KM3Hb 3
Uroro 34 3 2
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