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Jloxywenr ornpasiicn

MyHununanasHOe 0I0KETHOE 00111e00pa30BaTEIbHOE YUPEIKICHUE
«YepHononbcKas cpeaHss mKoJia» beroropckoro paitona Pecry6nuku Kpbsim

PACCMOTPEHO COI''TACOBAHO YTBEPXIALIO
Ha 3aCeJaHUM LIKOJIBLHOTO 3aMecTUTENb TUPEKTOPA Hupexrop
MO yuureneit no YBP

HayK €CTCCTBCHHO-
MaTEeMaTU4YCCKOTO IIUKIa

PyxoBogutens MO ®ypcos K. II. I'mazoBa H.B.
«10» aBrycra 2026 [Mpukaz Ne 212
IToma C.H. ot «10» aBrycra 2026

ITporoxom Ne 1
ot «10» aBrycra 2026

PaGouas aganTuBHast mporpamma
y4eOHOTr 0 npeaMeTa «XUMHUSI»
g 10-11 xiaccos
2026 - 2027 yueOHbIi roa

Cpok peanuzanuu nporpammsl — 1 roa
(x ocHOBHOI 00Opa3oBaTeIbHON MPOrpaMMe Ha4aJIbHOTO 00IIEero 00pa3oBaHuUs
YTBEP)KIEHHOM MPUKa30M 110 11kosie ot 18.08.2023 Ne 156)

Pazpabotuuk — Snenko Mapust HukonaeeHa,
YUYUTEIIh XUMUU

c. UepHormoJise,
2026



HOACHUTEJIBHAA 3AIINCKA

[Iporpamma pazpaboTtaHa B COOTBETCTBHH CO CIIECIYIOUIMMHA HOPMATUBHBIMU
MPABOBBIMU AKTaMU Y UHBIMHU JOKYMEHTAMM:

denepanbHblid rOCYJapCTBEHHBIM 00pa30BaTeNIbHbIN CTaHAAPT OCHOBHOI'O OOIIETO
oOpa3oBaHus, yTBepkaeHHbIN [Ipukazom MuHucTepcTBa 00pa3oBaHus U HAYKU
Poccuiickoit ®enepanuu ot 31.05.2021 Ne 287 «O0 yTBepxkaeHuu dheaepaibHOro
roCyJapCTBEHHOTO 00pa30BaTEIbHOr0 CTaHJapTa OCHOBHOT'O OOILEro
oOpa3oBaHus» (C U3MEHEHUSIMH, NTPUKa3 MUHUCTEPCTBA MPOCBEIICHUS
Poccuiickoit @enepannu ot 18.07.2022 Ne 568);

®enepanbHas oOpa3zoBaTebHas IporpaMmMa OCHOBHOI'O 00LIEro 0Opa3oBaHus,
yTBepKAEHHAA npuka3zoM MunnpocsenieHus ot 18.05.2024 Ne 370.

Y4eOHO-METOINYECKHUI KOMILIEKC:

» Xumus. 10 knace. ['abpuensa O.C., Octpoymon WN.I'., Cnankos C.A.
AxtumonepHoe obmiectBo «M3narensctBo «IIpocBemienue

* Xumus. 11 xnace. I'abpuensa O.C., Octpoymon N.I'., Cnankos C.A.
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienuey

DneKTpOoHHBIE 00pa30BaTEIbHbBIE PECYpPCHI K yueOHUKaM B EquHON KoJIeKnu
www.school-collection.edu.ru

http://mat.lseptember.ru Maremaruka: exxeHeieIbHOE YUeOHO-METOIUYECKOE
npusIoxkeHue K razere «llepBoe ceHTAOPS.

http://www.uchportal.ru (yautensckuii mopTain);

www.edu.ru (caiit MOuH P®);

www.school.edu.ru (Poccuiickuii 061eo0pa3oBaTeabHbBIN TOPTAN);
www.pedsovet.org (Bcepoccuiickuii IHTepHeT-11e1COBET);

www.fipi.ru (caiit ®enepanbHOr0 MHCTUTYTA TIEAArOTHUECKUX U3MEPEHUIA);
www.math.ru (MHTepHeT-IOAIepKKA YUUTENIeH MaTEMAaTUKH ),

http:// festival.1september.ru (¢pecTuBans negarornueckux uaeit «OTKPHITHIHA
ypok» («IlepBoe ceHTAOPsI»));

www.exponenta.ru (00pa3oBaTelbHbI MATEMATUYECKUI CalT);
www.math.ru/lib (3mekTponHas MmaTemaTudeckas OnOIUOTEKA);
https://resh.edu.ru/ Poccuiickas Dnextponnas [llkomna

Pabouas nmporpamma coctasieHa ¢ yuétoM Paboueli nporpaMmbl BOCIUTaHUS
MBOYVY «Yepuonoinbckas CIL» benoropckoro paiiona Pecnnyonuku Kpeim
(ypoBeHb OCHOBHOTO 00111eT0 00pa3zoBanus) Ha 2021-2025 roasl, yTBEpKAEHHOM
npukazom ot 15.06.2021 Ne 143.



COIAEPKXAHUE OBYYEHUA
10 KJJIACC
OPI'TAHUYECKASA XUMUA
Teopemuueckue 0CHOBbI OP2AHUYECKOU XUMUU
IIpenmeT opraHn4ecKon XUMHUN: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYCHUE

B ITIOJIyY€HHH HOBBIX BEIIECTB U MATEPUATIOB. TE€OPUS CTPOCHUS OPTAHUYECKHUX
coenuHenuid A. M. bytiepoBa, €€ ocHOBHBIE Mo0KeHus1. CTpyKTypHbIE GOPMYIIbI
OopraHnyeckux BemecTs. ['omoiorus, nzomepus. XumMudyeckas CBsI3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[Ipencrasnenue o kinaccupukaly oprannueckux semects. Homenkmnarypa
OpraHMYecKUX COeAMHEHUH (crucTeMaThuyeckas) U TPUBUAJIbHbIE HA3BAHUS
BaKHEUIINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

DKCIEPUMEHTAIBHBIE METOJIbl U3YUCHHUS BEIIIECTB M MX MPEBPAIICHUIN:
03HaKOMJICHHE C 00pa3IaMyu OPTraHUYECKUX BEIIECTB U MaTepuajaMu Ha UX
OCHOBE, MOJICIIUPOBAHUE MOJIEKYJI OPraHUYECKUX BEIIECTB, HAOIIOIEHUE U
OIMKMCAHKE IEMOHCTPAIIMOHHBIX OMBITOB 10 MPEBPAIEHUIO OPTAHUYECKUX BEIIECTB
[IpU HarpeBaHuu (1J1aBjieHrue, 0OYyTIIMBaHUE U TOPEHHUE).

Vaneso0opoowi

AJIKaHBI: COCTaB ¥ CTPOCHHE, TOMOJIOTUYECKUH psifl. MeTaH 1 3TaH —
POCTEHIIINE MPECTABUTEIH AIKAaHOB: (PU3UUYECKUE M XUMUYECKHUE CBOWCTBA
(peakuuu 3aMeILIEeHUs U TOPEHUS ), HAXO0XKICHUE B IPUPO/JIE, TOTYyUYECHHUE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUHN PSA. DTUIIEH U POIUIIEH —
MPOCTEHIITNE TIPE/ICTABUTEIN ANKEHOB: (PU3UIECKUE U XMMUYECKUE CBONCTBA
(peakuuu rugpupoOBaHusl, raJOr€HUPOBAHUS, TUAPATALINY, OKUCICHUS U
MOJIMMEPU3ALINH ), TOJYUEHUE U TPUMEHEHHUE.

Anxamuensl: Oytaaues-1,3 u metunOyTaauen-1,3: ctpoeHne, BaKHEHTITNE
XUMUYECKHE CBOMCTBA (peakuus noaumepusanun). [lonyuenrne CHHTETUUECKOTO
Kay4dyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHHUSI, TOMOJIOTUYECKUI P,
ALIeTUIIEH — IPOCTEUIIINI MTPEICTABUTEINb ATKMHOB: COCTAB, CTPOEHHUE,
dusznueckre u XUMUIECKEe CBOMCTBA (PEaKuy THAPUPOBAHUS, TATIOTCHUPOBAHUS,
TUApPATALINHI, TOPEHUS ), TTOTyUYEHHUE U PUMEHEHHUE.

Apenbl. beH3ou: cocTaB, cTpoeHue, PU3nUecKue U XUMUUYECKUE CBOMCTBA
(peakuuu raJoreHUpOBAHUS U HUTPOBAHUS ), IOJTyYeHUE U TpuMeHeHue. Tomnyor:



COCTaB, CTpOeHUE, GU3UIECKUE U XUMUYECKHUE CBOMCTBA (peakinu
rajloreHUPOBAHUS U HUTPOBAHUSA ), TOJTYUYEHHUE U MpUMEHEeHHE. TOKCUYHOCTh
apeHOoB. ['eHeTnYecKas CBsA3b MEXAY YIVIEBOIOPOAAMH, IPUHAJIEKAIIUMU K
Pa3JINYHBIM KJIaccaM.

IIpuponHble HCTOYHUKH YIIeBOAOPOAOB. [IpupoaHbIi ra3 u MOIyTHHIE
He(dTauble ra3el. Hedth u €€ npoucxoxnenne. CnocoOsl nepepaboTku HedTH:
MEePEroHKa, KPEKUHT (TepMUYECKUH, KaTaTuTHUYeCKui), muposu3. [IpoayKTs
nepepaboTKu He(TH, UX IPUMEHEHUE B IPOMBILUIIEHHOCTH U B ObITY. KaMeHHbIN
yroJib U MPOJYKTHI €r0 NepepadoTKu.

OKCIEpUMEHTAIbHBIE METO/IbI U3YUYEHHUSI BEIECTB M X MTPEBPAILCHUN:
O3HAKOMJIEHHE C 00pa3liaMy IIaCTMACC, Kay4yKOB U PE3UHBI, KOJUIEKLIUU
«Hed1b» 1 «YT051B», MOJEIUPOBAHNE MOJIEKYJI YTIIEBOLOPOAOB U
raJIOr€HOIPOU3BOAHBIX, MPOBEJCHUE MPAKTUYECKON pabOThI: MOJIyYeHHE ITUIICHA
Y U3y4YE€HHUE €0 CBOUCTB.

PacuéTnnble 3agaun.

Borunciiennst no ypaBHEHHIO XMMHUYECKOM peakiuu (Macchbl, 00bEMa,
KOJIMYECTBA UCXOAHOT0O BELIECTBA WM IIPOIYKTA PEAKIUHU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEUIECTB WU MPOJYKTOB PEAKIIUN).

Kucnopoocooeporcawue opeanuueckue coeounerust

[IpenenbHpIE OTHOATOMHBIE CIUPTHL. METAHOJ M 3TAHOJI: CTPOCHHUE,
duznyuecKkre 1 XUMUYECKHUE CBOMCTBA (PEaKIMK ¢ aKTUBHBIMHU METAJIJIaMH,
rajioreHoBOAOpOoAaMu, TOPEHHE), IpUMEHEHUE. BOOpOIHBIE CBSI3U MEXKTY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBUE METaHOA U 3TaHOJIa HA OPraHU3M YeJIOBEKa.

MHOroaToMHbI€ CIUPTHI. DTUIICHIIUKOIb U TJIULIEPUH: CTPOCHUE,
duznyueckre U XuMUIECKHUEe CBOKMCTBA (B3aMMOICHCTBHE CO MICIOYHBIMU
MeTajlJlaM{, KaUeCTBEHHAsl pEaKIMsd Ha MHOTOAaTOMHbIE CIIUPTHI). JleiicTBuEe Ha
Opra’usM 4esoBeka. [[puMeHeHne rimnepuHa U STUICHTJIMKOJIS.

deHo: CTpoeHNE MOJICKYIbI, PU3NYECKUE U XUMHUYECKUE CBOMCTBRA.
Tokcuunocts henona. [I[pumenenne Gpenomna.

Anpnernasl U KeTOHbL. DOpMaNIbIETH, AECTAIBIETHIL: CTPOCHUE,
duznueckre 1 XUMUYIECKHE CBOMCTBA (PEaKIny OKUCIICHUSI U BOCCTAHOBIICHHSI,
KaueCTBEHHBIE PEAKIIMH ), OTyYCHUE U TPUMEHEHHE.

OnHOOCHOBHBIE TIpeie/ibHbIE KAPOOHOBBIE KUCIOTHI. MypaBbUHAS U
YKCYCHAsl KUCJIOTBI: CTPOCHHE, (U3NUYECKUE U XUMHUECKHUE CBOMCTBA (CBOMCTRA,
oO11ue 715 Kjacca KUCIOT, peakius 3TepuuKainm), noayyeHue 1 IpuMeHeHHE.



CTeapI/IHOBaSI M OJICMHOBAsA KHUCJIOTBI KaK IMMPCACTABUTCIIN BBICIINX Kap6OHOBBIX
KHUCJIOT. MbIjIa KaK COJIM BBICIIIAX Kap6OHOBBIX KHCJIOT, UX MOIOIIECC I[CI\/'ICTBI/IG.

Cnoxubie 2pUphl KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['uaponus
cinoxkHbIX 3¢upoB. XKupsl. ['uaponus xupos. [IpumeHenue xxupoB. buonornueckas
POJIb KUPOB.

VYraeBoabl: COCTaB, KiIaccu(uKaius yrieBoaoB (MOHO-, TU- U
nosiucaxapuibl). ['roko3a — npocTeruil MOHOCaxapui: 0COOEHHOCTH CTPOEHUS
MOJIEKYIbI, PU3NIECKIE U XUMHUECKHE CBOMCTBA (B3aMMOACHCTBHE C
ruapokcuom meau(Il), okuciaenne ammuayHbiM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpO’KEHUE TIFOKO3bI), HAX0XKICHNE B IPUPOJIE, TPUMEHEHHE,
Ouonoruueckas posnb. PotocunTes. PpyKTO3a KaK M30Mep IIIFOKO3BL.

Kpaxman n nemnrono3a kak npupoansie noauMepsl. CTpoeHue kpaxmaia u
1esuTo1036l. dU3NUecKue U XUMUUYECKHe CBOMCTBA Kpaxmaia (THIpoJu3,
KaueCTBEHHAas peaKkUus C HOJI0M).

DKCIEePUMEHTAIBHBIE METOJIbl U3YUCHHUS BEIIECTB M MX MPEBPAIICHUIA:
IpoBeIcHUE, HAOIO/ICHUE U ONMCAHUE JEMOHCTPAITMOHHBIX OIMBITOB: TOPCHHE
CIIUPTOB, KAUECTBEHHbBIE PEAKIIMU OJTHOATOMHBIX CIUPTOB (OKUCIEHUE ITAHOJa
okcuaom menu(Il)), MHOrOaTOMHBIX CIUPTOB (B3aUMOJIEHCTBUE TIIUIIEPUHA C
ruapokcuom meau(Il)), anpueruaoB (OKUcIeHHEe aMMUAaYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapoxcunom meau(ll), B3anmoaeiicTBre Kpaxmana ¢ HOJIOM),
pOBEJIEHNE MTPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuéTHble 3a1auu.

Brrumciienust mo ypaBHEHHIO XMMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA UCXOJHOI0 BEIIECTBA WM IIPOAYKTA PEAKLIMU 11O U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

A3zomcooepoicawue opeanuyeckue coeOuHeHus.

AMUHOKHCTIOTHI KaK aM(OTepHbIE opraHndeckue coennaenus. Gusndeckue
1 XUMUYECKHE CBOMCTBA aMUHOKUCIIOT (Ha MpuMepe riauuuHa). buomoruueckoe
3HaYeHUE aMUHOKUCIOT. [lenTuast.

benku kak npupoaHbIE BBICOKOMOJIEKYJIIpHBIE coeAuHeHus. [lepBuunasi,
BTOpHWYHAS U TPETHYHAS CTPYKTypa OeKOB. XMMUYECKUE CBOMCTBA OEIKOB:
TUAPOJIU3, IEHATypalusl, KaYeCTBEHHbIE PEAKIIUU HA OCIKU.

DKCIEepUMEHTAJIbHBIE METO/Ibl U3YUEHHUSI BEIECTB U UX MPEBPAILCHUN:
HaOJII0/ICHUE U ONHUCAHUE JEMOHCTPAIMOHHBIX ONBITOB: JECHATYpALUs OCIKOB MPHU
HarpeBaHUH, IIBETHBIE PEAKIIUU OEIKOB.

BblCOKOMOJlekyJZ}ZpH ble coeOUuHeHUs



OCHOBHBIE MOHATUS XUMUHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BE€HO, CTENEHb MOTUMEPHU3ALUH, CPEIHS MOJIEKYIIApHas
Macca. OCHOBHBIE METO/Ibl CHHTE3a BBICOKOMOJIEKYJIAPHBIX COEAMHEHUIN —
MOJINMEPU3ALMS U TOJTUKOHACHCAIHS.

OKCIEpUMEHTAIbHBIE METOIBI U3YUYEHHUS BEIECTB U X MTPEBPALLCHUN:
O3HaKOMJIEHHE C 00pa3laMu MPUPOAHBIX U UICKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

Mesicnpeomemuvie ces3u.

Peanﬂsaunsl MCIKIIPCAMCTHBIX CBsI3eH IMpHu U3YyUYCHUU OpF&HH‘ICCKOﬁ XUMHUHN
B 10 kmacce OCYIICCTBIACTCA 94CPC3 UCITOJIb30BAHUC KaK O6H_[I/IX CCTCCTBCHHO-
HAaYyYHbIX HOHHTHﬁ, TaK U HOHHTHfI, ABIAIOIIUXCA CUCTCMHBIMU JJIA OTACJIBHBIX
npeaMeTOB CCTCCTBCHHO-HAYYHOT O IIUKIJIA.

OO61Me ecTeCTBEHHO-HAYYHbIE TIOHATHS: SIBICHUE, HAYYHBIN (akT,
TUNoTe3a, 3aK0H, TEOPHs, aHAJIN3, CUHTE3, KI1acCU(pUKALIMSL, TIEPUOTUIHOCTD,
Ha0JII0/IeHNEe, U3MEPEHHE, IKCTIEPUMEHT, MOJIETTUPOBAHHUE.

dusnka: MaTepusi, JHEPTUS, Macca, aToM, MIEKTPOH, MOJIEKYJIa,
SHEPIreTUYECKUM YPOBEHD, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE
BeIeCTBa, (U3UYECKUE BEJIMYMHBI U CIUHUITBI KX U3MEPEHUSI.

buornorus: kieTka, opranusm, ouocdepa, 0OMEH BEIIECTB B OPTaHU3ME,
dorocuHTE3, OMOIOTUIECKH aKTHBHBIE BElIeCTBa (OCJIKH, YTICBOIbI, KUPHI,
dbepMeHTHI).

['eorpadusi: MuHepaibl, TOpHBIE TOPOIBI, TOJIE3HBIE NCKOMIAEMBIE, TOTLIINBO,
pecypchl.

TexHomorus: IMAIICBLIC IIPOAYKTBI, OCHOBBI PAllTMOHAJIBHOI'O ITUTAHUAI,
MOOIUC CPCACTBA, JICKAPCTBCHHBIC U KOCMCTHUYCCKUC IIPCIIApaThl, MAaTCPHAJIbI U3
HCKYCCTBCHHBIX U CHHTCTUYICCKHNX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA
Teopemuueckue 0CHOBbI XUMUU

XuMHU4ecKuid 3neMeHT. AToM. apo aroMa, U30TOMbI. DIEKTPOHHAS
000J10uKa. DHEPreTHIeCKUe YPOBHHU, IOypPOBHH. ATOMHBIEC OpOHTalH, S-, P-, d-
aneMeHThl. OCOOCHHOCTH pacmpeeIeHHs JIEKTPOHOB IO OpOUTAISIM B aTOMaX
AJIIEMEHTOB MEPBBIX YETHIPEX TEPUOO0B. DIEKTPOHHAS KOH(DHUTYpaIIHsi aTOMOB.

[Tepunoanueckuit 3akoH u llepuonnyeckas cucteMa XMMHYECKHX AJIEMEHTOB
1. 1. MenneneeBa. CBsi3b NEPUOIUYECKOTO 3aKOHA U llepnoanyeckoi cuctempl



xuMu4deckux dieMeHToB 1. . Menneneesa ¢ COBpEMEHHOM TEOpUEH CTPOCHUS
aTOMOB. 3AKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMUYECKUX DJIEMEHTOB U
o0pa3zyeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB 110 IPyNaM U Iepuoiam.
3Ha4YEeHUE NEPUOINYECKOTO 3aKOHA B Pa3BUTHH HAYKH.

Ctpoenue BemecTBa. XUMUYECKas CBA3b. BUbI XUMHUECKOW CBA3U
(xoBaJIeHTHAsI HEMOJISIPHAS U TIOJISIpHAs, MOHHAs, MeTaJTnYeckasi). MexaHu3Mbl
00pa3oBaHUsl KOBAJICHTHON XMMUYECKOU CBSI3U (OOMEHHBIN U IOHOPHO-
akienTopHbiit). BogopoaHas cBsi3b. BaneHTHOCTh. DNEKTPOOTPULIATEIBHOCTD.
Crenenb okuciieHus. IoHbI: KATHOHBI U AaHUOHBI.

Beﬂ_ICCTBa MOJICKYJIIPHOTO U HCMOJICKYJIAPHOTO CTPOCHUA. 3akoH
ITOCTOAHCTBA COCTaBa BCIICCTBA. Tunsl KPpUCTATININYCCKHUX peHIéTOK. 3aBUCUMOCTh
CBOMCTBA BCIICCTB OT THUIIA KpHCTaHHquCKOﬁ peH_IéTKI/I.

IlonsaTue o AUCTICPCHBIX CUCTCMAX. HUctunnsie u KOJNIOWJIHBIC PACTBOPHI.
MaccoBas A0JIA BCIICCTBA B paCTBOPC.

KJIaCCI/I(I)I/IKaIII/ISI HCOPTaHUYCCKUX COG}IHH@HHﬁ. HOMGHKHaTypa
HCOPTaHNUYCCKUX BCUICCTB. I'eneTuueckas cBs3b HCOPTaHNYCCKHUX BCUICCTB,
MMPUHAJICKAIIUX K PA3JIMYHBIM KJIaCCaM.

XuMHUYecKas PCaKmu:i. KJIaCCI/I(bI/IKaHI/IH XUMHNYCCKUX peaKuHﬁ B
HGOpFaHI/I‘IGCKOﬁ )41 OpFaHI/I‘{CCKOI;'I XUMUH. 3aKOH COXpaHCHUA MAaCChl BCIICCTB,
3dKOH COXpPAaHCHUA U MPCBPAIICHHA SHCPIUU ITPU XUMHUYCCKUX PCAKITUAX.

CKopocCTh peakiinu, €€ 3aBUCUMOCTh OT Pa3Iu4HbIX GakTopoB. OOpaTrMbIe
peakiuu. XuMuueckoe paBHoBecue. DakTopsl, BIUAIONINE HA COCTOSHHUE
xummuueckoro papHosecus. [Ipunuun Jle [larense.

DnekTponauTnyeckas guccoryanus. CUIbHBIC U CJIA0bIe JICKTPOIUTHI.
Cpena BOIHBIX paCTBOPOB BEIIECTB: KUCIas, HEUTpaIbHasl, IIEJI0UHas.

OxuciumenbHo-60CCMAHOBUMENbHbIE peaxkyuu.

DKCIEepUMEHTAIbHBIE METOIbl U3YUYEHHUS BEIIECTB U UX MPEBPAILICHUN
neMoHcTparus Tadaui «Ilepuoaudeckas cuctemMa XuMudeckux 3aeMenTos J1. .
MeHeneeBay, H3y4eHHE MOJICIICH KPUCTAUIMUCCKUX PEIIETOK, HAOIIOACHUE U
OMHMCaHWe JIEMOHCTPAIIMOHHBIX M JJAOOPATOPHBIX OMBITOB (Pa3JIOKEHUE IMMEPOKCHUIA
BOJIOPO/Ia B MPUCYTCTBUM KaTajau3aTopa, OMPEICTICHUE CPEIbl pACTBOPOB BEILIECTB
C TIOMOIIbI0 YHUBEPCATBLHOTO HHIUKATOPA, PEAKIIM HOHHOTO OOMEHA),
MIPOBEJICHUE MPAKTHICCKON padoThl «BiusHue pa3aundHbIX (PaKTOPOB HA CKOPOCTH
XUMHYECKOU PEAKIIUN.

PacuéTrHble 3agaun.



Pacy€Tel o0 ypaBHEHUAM XUMUYECKUX PEAKLUM, B TOM YUCIIE
TEPMOXUMUYECKUE PACUEThI, paCUETHI C UCIIOJIL30BAHUEM ITOHATHUS «MACCOBas
J0JI BELIECTBAY.

HQOPZCZHM'-leCKCZﬂ XUMUA

Hemeramnel. [lonoxenue Hemerainos B [lepuoanueckon cucreme
xumuyeckux sneMenToB J[. 1. MenpeneeBa u 0COOCHHOCTH CTPOEHHUS aTOMOB.
®duznyeckre CBOMCTBA HEMETAIUIOB. AJIJIOTPONHS HEMETAIUIOB (Ha MpuMepe
KHCJIOpoJia, cephl, hocdopa u yriaeposa).

XHUMHUYECKHUE CBOMCTBA BAXKHEHIITMX HEMETAJUIOB (TaJJOT€HOB, CEPhI, a30Ta,
docdopa, yrieposa u KpeMHUS) U UX COCTUHEHUHN (OKCUIOB,
KHUCIIOPOJICOAEPIKAIINX KUCIOT, BOJIOPOIHBIX COCTUHEHUN ).

HpI/IMeHeHI/Ie BA)KHEHUIIIMX HEMETAJIJIOB U UX COGHHH@HHﬁ.

Meramnel. [lonoxxenue metamios B [lepuoauueckoil cucteMe XUMHUYECKUX
aneMenToB [I. 1. Menpaeneea. OCOOEHHOCTH CTPOEHUS MIEKTPOHHBIX 000I0UYEK
aToMOB MeTauloB. O0mue ¢pusznyeckue cBoicTBa MeTauoB. CrijiaBbl METaJJIOB.
DNEKTPOXUMUYECKHUM ST HANTPSHKEHUM METaJJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEUIIINX METAIIOB (HATPUM, KallWid, KaJlbLIUH,
MarHui, aJlOMUHUM, [UHK, XPOM, JKEJI€30, MEJIb) U UX COCAMHEHMUIA.

O6mue crocoObl mosTyueHus MetauioB. [I[puMeHeHre MeTasuioB B ObITY U
TEXHHKE.

DKCIEpUMEHTAIbHBIE METO/Ibl U3YUEHHUSI BEILIECTB U UX MPEBPAILICHHI:
U3Yy4YCHHE KOJUICKIINUA «METallTbl U CIIJIaBbI», 00pa3I[0B HEMETAIIJIOB, PELICHUE
HKCIIEPUMEHTATBHBIX 3a]1a4, HAOTIOIEHNE U OMHMCAHUE IEMOHCTPAIIMOHHBIX U
71a60paTOPHBIX OMBITOB (B3aMMOIEHCTBHUE TUAPOKCHIA ATFOMUHUSI C PACTBOPAMH
KHUCJIOT U LIEJI0YEel, KAYECTBEHHbIEC PEAKIIMU HA KATUOHBI METAILJIOB).

PacuéTHble 3agauu.

PacuéThl Macchl BemiecTBa WM 00bEMA Ta30B MO U3BECTHOMY KOJIHMYECTBY
BEIIECTBA, MACCE WM 00BEMY OJHOTO U3 YUACTBYIOIIUX B PEAKIINH BEIIECCTB,
pacuéThl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUHU, €CIU OJHO
13 BEUIECTB UMEET MNPUMECH.

XUMUA U )KU3Hb

Ponb xumuu B o0ecrieueHUH IKOJOTHIECKOM, SHEPTeTUUECKON U MUIIIEBOM
0e30MacHOCTH, pa3BUTHU MeAUIIUHBL. [IOHSATHE O HAYYHBIX METOIaX MO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKIIUH.



[IpencraBnenust 06 oOUMX HAYYHBIX TPUHIMIAX POMBIIUIEHHOTO
ITOJTyYEHHUsl BaKHEUIIINX BEIIECTB.

YenmoBek B MUpE BEIIESCTB U MAaTEPUAJIOB: BAYKHEHUIIINE CTPOUTEIIHHBIC
MaTepHualbl, KOHCTPYKIIMOHHBIEC MaTepHUaJIbl, KPACKH, CTEKJIO, KepaMHUKa,
MaTepHaIbl IS 3JICKTPOHUKH, HAHOMATePHaIbl, OpPraHUYCCKUE U MUHEPAITbHBIC
ynoOpeHus.

XuUMHUS ¥ 3I0pPOBBE YEJIOBEKA: MPAaBUJIa UCIIOIH30BAHUS JIEKAPCTBEHHBIX
npenapaToB, IpaBujia 6€30MaCHOT0 UCIIOJIH30BAHUS IIpenapaToB OBITOBOM XUMUH

B IMOBCEJIHEBHOM KU3HHU.
Meocnpeomemnule cesa3u.

Peanuzanus MexxnpeIMeTHBIX CBSI3€H MpU U3y4eHUH 00I1IeH 1
HEOpraHM4Yeckoi xuMuu B 11 Kitacce oCcymiecTBIsIETCs Yepe3 UCTI0JIb30BaHUE KaK
OOIIIUX €CTECTBEHHO-HAYYHBIX MTOHSATUM, TaK U TIOHSATUHN, SBIISIIOLTAXCS
CHUCTEMHBIMHU JIJISI OT/ICJIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO 1IMKJIA.

O6IIII/I€ CCTCCTBCHHO-HAYYHbBIC ITOHATUA: HaqubIﬁ q)aKT, THIIOTC3a, 3aKOH,
TCOPH:A, aHAJIN3, CUHTC3, KIIaCCI/I(i)I/IKaLII/Iﬂ, MEPpUOANIHOCTD, Ha6J'IIO,II€HI/I€,
OKCIICPUMCHT, MOACINPOBAHUC, U3MCPCHHUC, ABJICHUC.

dusnka: MaTepusi, JHEPTUsI, Macca, aTOM, JJICKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOII, PAJIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTE€TUIECKUM YPOBEHD, BEIIECTBO, TEJIO,
00BbEM, arperaTHoOe COCTOSIHUE BeIlleCTBa, (U3MUYECKHE BEJIMUUHBI U €TUHUIIBI X
U3MEPEHUS, CKOPOCTb.

buonorus: knetka, opranusm, 3KocucTema, onocdepa, Makpo- u
MUKPO3JIEMEHThI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3MeE.

['eorpadusi: MuHepaibl, TOpHBIE TOPOJIBI, TOJIE3HBIE NCKOMIAEMBbIE, TOILIINBO,
peCypehl.

TexHoIorus: XuMu4ecKas IMPOMBIIIIJICHHOCTDb, MCTAJLIIYPI'UA, IIPOU3BOACTBO
CTPOUTCIIBHBIX MAaTCPHUAJIOB, CEIbCKOXO03IMCTBEHHOE IIPpOHU3BOACTBO, ITNIICBAA
IIPOMBIINIJICHHOCTD, Q)apMaHeBTH‘{eCKaH IIPOMBIINIJICHHOCTbB, IIPOU3BOJACTBO
KOCMCTHYCCKHUX IIPCIIapaTOB, IIPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTCPHAJIOB,
QJICKTPOHHAA IIPOMBINIJIICHHOCTh, HAHOTCXHOJIOTHH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
XUMHUHN HA BA3OBOM YPOBHE CPEJHEI'O OBLIET'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI



OI'OC COOQO ycranaBnuBaeT TpeOOBAHUA K Pe3yJibTaTaM OCBOCHUS
00y4JaroluMHCs MPOrpaMM CpeIHETo 00111ero o0pa3oBaHus (TUYHOCTHBIM,
MeTaIpeIMETHBIM U TIPEIMETHBIM ). HaydHO-METOINYIECKONH OCHOBOM TSI
pa3paboTKH MIIAaHUPYEMBIX Pe3yIbTaTOB OCBOSHUS MPOTPaAMM CPEIHETO O0IIEro
00pa30BaHUs SABISCTCS CHCTEMHO-IEATETbHOCTHBIN TTOIXO/I.

B cOOTBETCTBUU C CUCTEMHO-IEATEILHOCTHBIM ITOJX0J0M B CTPYKTYpE
JUYHOCTHBIX PE3YJIHTATOB OCBOCHUS MPEAMETa « XUMHUS» HA YPOBHE CPEITHETO
o011iero oOpa3oBaHUsl BbIJIECIEHBI CIEAYIONINE COCTABISIONINE:

® 0CO3HaHUE O0YYAIOIIMMHUCS POCCUNUCKON IPa’KIaHCKON UACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTU U CAMOOIIPEACIICHUIO;

® HaJM4KMe MOTUBALIUU K O0YUYEHUIO;

® [[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOS KICHUI TUYHOCTH HA OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUUYECKUX TpaJIULIUi 0a30BOM HAYKU XUMMHH;

® TOTOBHOCTH U CIIOCOOHOCTH 00YYaIOIIUXCSl PYKOBOJCTBOBATHCSA B CBOEH
NEATENbHOCTY LIECHHOCTHO-CMBICIIOBBIMUA YCTAHOBKAMHU, IIPUCYILIUMHU
LIEJIOCTHOHN CHCTEME XMMHUUYECKOTO 00pa30BaHMUs;

® HaJM4Me NMPABOCO3HAHUS SKOJOTUYECKON KYJIbTYPhI U CIIOCOOHOCTH CTaBUTH
LI€JIU U CTPOUTH KU3HEHHBIE IIJIAHBI.

JIMYHOCTHBIC PE3yIbTaThl OCBOCHHS MpeIMeTa « XUMUS» JTOCTUTAIOTCS B
SAMHCTBE YU4COHOW U BOCITUTATEIIBHOU JEATEILHOCTH B COOTBETCTBUH C
I'YMaHUCTHYECKHMH, COIIMOKYJIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU
U HjicallaMHi POCCHICKOTO TPaXkIaHCKOTO OOIIECTBA, IPUHIATHIMU B 00IIIECTBE
HOpMaMH U MpaBUJIaMH TIOBEJICHHS, CIIOCOOCTBYIOIIMMH MpoIieccaM
CaMOTIO3HaHMS, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaromuxcs.

JIMYHOCTHBIE PE3YIbTATHI OCBOCHUS MPEAMETA «XUMHUS OTPAKAIOT
c(hOpMHUPOBAHHOCTH OIBITA TIO3HABATEIBLHOMN M MPAKTUYECKON JEATETHHOCTU
00y4YaromuXcs Mo peasTnu3aiyy MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHUCJIE B
YaCTH:

1) rpaxx1aHCKOTO0 BOCHIUTAHUS:

OCO3HAHUS 00YyYarOUIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPAaB U 00513aHHOCTEH,
YBAXXEHUS K 3aKOHY M IIPaBOIOPSJIKY;

NpCaACTaBICHNA O COMMAJIbHBIX HOpMAX M IIPpaBUjIaX MCKIMIHOCTHBIX OTHOILICHU U
B KOJILICKTHUBC,

TOTOBHOCTH K COBMECTHOU TBOPUECKOU AEATEILHOCTHU MPU CO3JJaHUH YUEOHBIX
MIPOEKTOB, PEUICHNUN YUEOHBIX U MTO3HABATEIbHBIX 3a/1a4, BBITIOJHEHUN
XUMHAYECKHX IKCIIEPUMEHTOB;
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CIIOCOOHOCTU MOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHUSI, JIOTUKY U apTyMEHTbI
JIPYTUX NpU aHAIU3E PA3JIMUHBIX BUOB YUCOHOU €SI TENHHOCTH;

2) NaTpUOTUYECKOTO BOCIIUTAHHUS:

LEHHOCTHOT'O OTHOLIECHUS K UICTOPUUYECKOMY U HAYYHOMY HACJIEIUIO
OTE€YECTBCHHON XMMUH;

yBa)KEHH K MPOLIECCY TBOPUYECTBA B 00JIACTH TEOPUU U MTPAKTUYECKOTO
IIPUMEHEHUS] XUMUHU, OCO3HAHUSI TOTO, YTO JOCTHKEHUSI HAYKH €CTh PE3YJIbTAT
JUTUTENbHBIX HAOMIOACHUH, KPOMIOTIMBBIX IKCIIEPUMEHTAIBHBIX ITOUCKOB,
IOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

HHTCPCCA U MMO3HABATCIIbBHBIX MOTHUBOB B ITOJIYYCHHUHU U TTOCIICAYIOUICM dHAJIN3C
I/IH(I)OpMaI_II/II/I 0 NMePCIOBBIX JOCTUKCHUAX COBpeMeHHOP'I OTCUECTBECHHOU XUMHUH,

3) AYXOBHO-HPABCTBCHHOI'O BOCIITUTAHUA:
HPAaBCTBCHHOI'O CO3HAHUSA, STUYCCKOI'O ITOBCIACHUS
CIIOCOOHOCTH OOCHUBATDb CUTyalluU, CBA3AHHBIC C XUMHWYCCKUMU ABJICHUAMU,

" IIPUHUMATB OCO3HAHHBLIC PCIICHUA, OPUCHTHPYACH HAa MOPAJIbHO-HPABCTBCHHLIC
HOPMBI U ICHHOCTH,

TOTOBHOCTH OLICHHMBATh CBOE MOBEJICHUE U IMOCTYIIKH CBOUX TOBapI/IHIGﬁ C HO3HHHﬁ
HPAaBCTBCHHLIX U IIPABOBBIX HOPM H OCO3HAHUC I'[OCJ'IGIICTBI/Iﬁ 9THUX IMOCTYIIKOB;,

4) popMHUpOBaHUS KYJIbTYPHI 370POBbS:

MOHUMAaHHUSI IICHHOCTEMN 3I0POBOTO 1 O€30MacHOro 00pasa KU3HH, HEOOXOIUMOCTH
OTBETCTBCHHOT'O OTHOIIICHHS K COOCTBEHHOMY (DU3UYECCKOMY M IICHXUICCKOMY
3JI0POBBIO;

coOmroIeHus TpaBuiI 0€30MacHOT0 0OpaIeHus C BEIIECTBAMU B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AECATEIBHOCTH;

IIOHUMAHUWA ICHHOCTH IIPABUJI HHANBHUAYAJIBHOTI'O U KOJUDICKTHUBHOI'O 0e30I1acHOTO
IMOBCACHMA B CUTYallUAX, YI'POXKAIOIIUX 3A0POBbIO U )KU3HU JHOI[GIZ;

OCO3HAHUS MOCIEACTBUI U HEMPUATUS BPEAHBIX TPUBBIYEK (YHOTpeOICHUS
aJIKOTOJIsl, HAPKOTHUKOB, KYypEeHUs);

5) TpyZ10BOr0 BOCIIUTAHUS

KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B y4€OHO-HCCIIEI0BATEIbCKOMN
NeATEeNbHOCTH, O0IIIECTBEHHO MOJIE3HOM, TBOPUYECKOM U JPYTUX BUIAX
NEATENbHOCTH;
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YCTAHOBKHU Ha aKTMBHOE Y4acTHE B PEIICHUHU MPAKTHUECKUX 3a/1a4 COLUATIbHOU
HaIPaBJIEHHOCTHU (B paMKax CBOET0 KJacca, IIKOJIb);

MHTEpEca K IPAKTUYECKOMY U3YUYEHUIO MPOPECcCuil pa3IudyHOro poja, B TOM YUCIE
Ha OCHOBE NMPUMEHEHHUS NMPEAMETHBIX 3HAHUM 110 XUMHH;

YBXEHHUS K TPYLY, JIOJAM TpyAa U pe3ysibTaTaM TPYIOBOW JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHUAYATBLHOW TPACKTOPUH 00Opa30oBaHUs,
Oynymieit mpodeccuu U peaausaiuu COOCTBEHHBIX JKU3HEHHBIX TIJIAHOB C YUETOM
JUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XUMHUHU, HHTEPECOB M MOTPEOHOCTEH
00I11eCTBa;

6) KOJIOrHYECKOTO BOCIIUTAHMUS

OKOJIOTNYCCKHU uenecoo6pa3H0r0 OTHOIICHUA K ITPUPOAC, KaAK UCTOYHUKY
CymcCTBOBAHM:A JXM3HU HA 3CMJ'I€;

ITOHMMaHMS TJ100aJIbHOI0 XapaKTepa IKOJIOTMICCKHUX HpO6JICM, BJIIMAHUA
9KOHOMHYCCKHUX IMMPOHCCCOB HA COCTOAHUC HpHpO}IHOfI )51 COHHaHBHOﬁ CpCabI;

OCO3HaHUuA HGO6XO)II/IMOCTI/I HCITIOJIB30BaHUA ,HOCTI/DKQHI/Iﬁ XUMHWHU I pCHICHUA
BOIIPOCOB palfiOHAJIBHOTO ITPHUPOAOITIOJIBb30BaAHUA,

AKTUBHOTO HETIPUSTUS JEHCTBUN, TPUHOCAIIUX BPE OKPYKAIOIIEH MPUPOTHOM
cpelie, yMeHHs IPOrHO3UPOBATh HEOIArONPUSATHBIE SKOJIOTHYECKHE MOCIEACTBUS
OpeINpPUHUMAEMBbIX TEHCTBUN U MPEA0TBpaIIaTh UX;

HaJIU4Ms Pa3BUTOrO 3KOJIOTUYECKOTO MBIILICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OMbITa JEATEIIBHOCTH 3KOJIOTMYECKON HAIPABICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMHU B ITO3HABATEIIbHON, KOMMYHUKATUBHOW U COLIMATIBHOMN
NPAKTUKE, CIIOCOOHOCTH M YMEHUSI aKTUBHO MPOTHBOCTOSATH UICOJIOTHH
xemodoouwu;

7) LEHHOCTU HAYYHOT'O MO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHUA HAYKU U OOILIECTBEHHON MPAKTHUKH;

MOHUMAaHUS Creu(UKN XMMUH KaK HayKd, OCO3HaHUs e€ posii B (HOPMUPOBAHUU
pPalMOHATILHOIO HAYYHOTO MBILIJIEHUS, CO3IaHUH LIEJIOCTHOTO MPE/ICTABICHUS 00
OKPYKAKIIEM MUPE KaK O €IUHCTBE NPUPOJIBI U YEIIOBEKA, B TO3HAHUU
MPUPOAHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOIIEM COXpaHEHUS TPUPOTHOTO
paBHOBECHUS;

yOEXKIEHHOCTH B 0CO00M 3HAYMMOCTH XUMHH 11 COBPEMEHHOM ITUBUJIM3AIINH: B
€€ T'YMaHUCTUYECKOW HAMPaBICHHOCTH U BaKHOW POJIM B CO3JIaHUU HOBOM 0a3bl
MaTepUualibHON KYJIbTYPhI, PELICHUH TI100aTbHBIX NPOOJIEM YCTOMUYUBOTO Pa3BUTHUS
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YEJIOBEYECTBA — CHIPHEBOM, SJHEPTETUUECKOM, ITUIIEBOU U DKOJIOTUYECKON
0€30IMacCHOCTH, B Pa3BUTUHN MEAUIMHBI, 00ECTICUCHUH YCIOBUM YCIIEIIHOTO TpyAa
Y SKOJIOTUYECKU KOM(POPTHOM KU3HU KAXKJIOTO YJieHa OOIIECTBa;

€CTECTBEHHO-HAYYHOM I'PAMOTHOCTH: IOHUMAaHHMS CYIIIHOCTA METOI0B [TO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX, CHOCOOHOCTH UCIOJIb30BATh MOIYyYaeMble
3HAHMS 1J1s1 aHAJIN3a U OOBACHEHHUS SIBJICHUM OKPYXKAIOIIEro MUpPa U
MPOUCXOAIINX B HEM U3MEHEHHM, YMEHUs JIeJaTh 000OCHOBAHHbIE 3aKIIOYECHHS Ha
OCHOBE Hay4HbIX (PAaKTOB U UMEIOLUXCS JAHHBIX C LIEJIBIO MOTyYEHUs
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEILHO UCII0JIb30BaTh XUMHUYECKUE 3HAHUS IJIA pCIICHUA
HpO6HCM B PCAJIbHBIX JKU3HCHHBIX CUTYAlIUAX,

HHTCPCCA K ITO3HAHUTO U HCCHGHOB&T@HBCKOﬁ ACATCIIBHOCTH,

TOTOBHOCTH M CTIOCOOHOCTH K HETIPEPBHIBHOMY 00pPa30BaHUIO U CAMOOOPa30BaHMIO,
K aKTUBHOMY TTOJTyYE€HHUIO HOBBIX 3HAHUM IO XUMUU B COOTBETCTBHH C
KU3HECHHBIMU TTOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSM TpYJla B pa3iuyHbIX chepax mpodecCuoHanIbHON
JEeSITEHHOCTH.

METAIPEJMETHBIE PE3YJIBTATbBI

MGTaHpe,IIMGTHLIG PE3YIbTAThI OCBOCHUA y‘{€6HOFO npecamMeTa «XuUMHUS» Ha
YPOBHE CPCAHCTO 06IHCPO O6pa3OBaHI/IH BKJIIOYAIOT:

3HaYMMBIE I POPMUPOBAHKSI MUPOBO33PEHUS 00YUAIOIINXCSA
MEXIUCIUIUIMHAPHBIC (MEXITPEIMETHbBIE) OOIIEHAYYHbIE TTOHATHS, OTPAXKAIOIIINE
[IEJIOCTHOCTh HAYYHOUW KapTHHBI MUpPA U CHIEIU(PUKY METOIOB MTO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIECTBO, SHEPIHUs, SIBJIICHHE,
Mpoliecc, CUCTEMa, HAyYHbIN (pakT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIIEOBAHNE, HAOIIOCHUE, U3MEPEHHE, SKCTIEPUMEHT U JPYTHE);

YHUBEpCAIbHBIC YUeOHbIC 1eUCTBUS (TI03HABATEIbHBIC, KOMMYHUKATHUBHBIC,
pETyISITUBHBIE), 0OecnieunBaronire GopMupoBaHue ¢yHKIIMOHATHHON
IPaMOTHOCTH U COITUATBHOM KOMIIETCHIINH 00y4YatOmInXCs;

CIIOCOOHOCTh O0YYaIOIIUXCS UCTIOJIH30BaTh OCBOCHHBIE MEXKIUCIIUIUTMHAPHBIC,
MHPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAJIbHbIC YUeOHbIC ICHCTBUS B
MO3HABATEILHOW M COLIMATIbHOM MPAKTHUKE.

MeTtanpeaMeTHBIE Pe3yIbTaThl OTPAXKAKT OBJIAJICHUE YHUBEPCATIHLHBIMU
y4eOHBIMH TTO3HABATEILHBIMU, KOMMYHHUKATUBHBIMHU U PETYISITUBHBIMU
JICHCTBUSIMMU.

Osnaoenue YHUBEPCAIbHbIMU yqe6Hbmu NO3HABAMENbHBIMU OCUCTNBUSIMU:
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1) 6a30BbIC JTOTHYECKUE TSUCTBUS:

CaMOCTOSITENILHO (POPMYIMPOBATH U AKTYAIU3UPOBATH POOIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

OIpCACIIATD LHEJIU ACATCIbHOCTH, 3aJaBas MapaMETpPbl U KPUTCPUHU UX JOCTHIKCHUA,
COOTHOCHUTD PE3YJIbTAThI ACATCIILHOCTU C ITOCTABJICHHBIMU LCIISIMU,

HCTIOJIb30BATh IPU OCBOCHUM 3HAHUM MTPUEMBI JIOTHYECKOTO MBIIIJIEHUS —
BBLICJATHh XapaKTEPHbIE IPU3HAKYA NTOHATUM U YCTAaHABIMBATh UX B3aUMOCBS3b,
UCITI0JIb30BaTh COOTBETCTBYIOIINUE MOHITHS JIsl OOBSICHEHUS OTACIBHBIX (DAKTOB U
SIBJICHU;

BLIOMPATh OCHOBAHUS W KPUTEPHUH JIJIS KJIacCU(DUKAIIMK BEIIECTB U XUMHUECKUX
peaxkuuu;

YCTaHaBJINBATh IIPUYNHHO-CJIICACTBCHHBIC CBA3U MCKIY N3YUACMBIMU ABJICHUAMU,

CTPOUTD JIOTHUYCCKUC PACCYKICHUA (I/IH,HYKTI/IBHBIG, ACAYKTUBHBIC, I10 aHaHOFI/II/I),
BBIABJIATH 3dKOHOMCPHOCTH U ITPOTUBOPCHUSA B PACCMATPUBACMBIX ABJICHUAX,
(1)OpMy.HI/IpOBaTI) BBIBOJBI U 3aKJIFOYCHUA,

IPUMEHATH B IIPOLIECCE TTO3HAHMS, UCIIOJIB3YEMBIE B XUMHUHA CUMBOJINYECKHE
(3HAKOBBIE) MOJIEIH, MPE0OPa30BBHIBATH MOJIEIbHBIC MPEACTABICHUS — XUMUYECKUN
3HAK (CMMBOJI) DJIEMEHTa, XUMHYecKasi (hopmysia, ypaBHEHUE XUMUYECKOM
peakiuy — Py PEIIeHUH YYEOHBIX MO3HABATEIbHBIX U MPAKTUYECKUX 3374,
IPUMEHATH Ha3BaHHBIE MOJICJIbHBIC MTPECTABICHUS JJIsI BBISIBICHUS XapaKTEPHBIX
IPU3HAKOB M3y4YaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 6a30BBIC HCCIIEIOBATEIIBCKUEC ICUCTBUS

BJIaJIETh OCHOBAMH METOJIOB HAYYHOTO IMO3HAHUS BEIIECTB M XMUMUYECKUX
peaKiuu;

dbopMynHpoOBaTh 1SN U 3a7a491 UCCIEAOBAHUS, UCTIOIB30BATh MOCTABICHHBIC U
CaMOCTOSATEIHLHO CPOPMYIMPOBAHHBIE BOTIPOCHI B KAYECTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsl (POPMUPOBAHUS THIIOTE3BI IO MPOBEPKE MPABUIBLHOCTH
BBICKa3bIBAEMBIX CYKICHU;

BJIQJIETh HABBIKAMH CAMOCTOSTEIILHOTO TUIAHUPOBAHUS U MPOBEICHUS
YYEHUYECKUX IKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOIIOaTh 32 XOA0M
mporiecca, CaMOCTOSITENIEHO TIPOTHO3UPOBATH €T0 Pe3yIbTaT, POPMYIHPOBATH
000011IeHNs ¥ BHIBOBI OTHOCUTEIFHO JTOCTOBEPHOCTH PE3YJIHTATOB UCCIICAOBAHMS,
COCTaBJISITh 00OCHOBAaHHBIN OTYET O MPOJICIIAHHON padoTe;

MpUOOpETaTh OMBIT YYCHUUECKON UCCIEI0BATENLCKOM U TPOESKTHOM
NEATENIbHOCTH, MPOSIBISATh CHOCOOHOCTh U TOTOBHOCTH K CAMOCTOSATEIILHOMY
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IMOHUCKY MCTOJ0B PCHICHUA IMTPAKTHUYCCKUX 3a/ia4, IPUMCHCHUIO PA3JINIHBIX
MECTOOOB IIO3HAHMA.

3) pabota ¢ uapopmauen:

OpPUEHTUPOBATHCS B PA3TMUHBIX HCTOYHUKAX UHPOPMALIMK (HAYYHO-TIONYJIApHas
JUTEepaTypa XUMHUYECKOTO COAePKaHus, CIIpaBOUHbIE TOCOOUS, peCypChl
WNuTepnera), aHanu3upoBaTh HHPOPMALIMIO Pa3IMYHbIX BUI0B U (popm
MpPEICTaBIICHUS, KPUTUYECKHU OLIEHUBATH €€ TOCTOBEPHOCTH U
HEMPOTUBOPEUYHBOCTb;

(bopMyIHpPOBaATH 3aMPOCHl U MPUMEHSATH PA3IUUYHbIE METO/IbI TIPU MOUCKE U OTOOpE
uHbOpMaIK, HEOOXOAUMOM JIJIsl BBITIOJHEHUS YYeOHBIX 3a/1a4 ONpeeIEHHOrO
TUIIA;

HpI/IO6p€TaTI) OIIBIT UCIIOJIB30BAaHUA I/IH(l)OpMaIII/IOHHO-KOMMyHI/IKaTI/IBHBIX
TEXHOJIOTUM U Pa3JINYIHBIX ITIOUCKOBBIX CUCTCM,

CaMOCTOSITEIILHO BBIOMPATh ONTUMANIbHYIO (POpMY MpecTaBiIeHUs HHGOPMAIIUH
(cxembl, rpaduKu, TUarpaMMbl, TAOJIULIbI, PUCYHKHU U APYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUE€CTBE CPEJCTBA IIPU paboTe C XMMHUYECKOM
uH(pOpMaIIHel: MPUMEHATh MEXIpPeAMETHbIE ((pU3nyecKkne u MaTeMaTHIECKHUE)
3HAKU U CUMBOJIBI, GOpMYJIbl, a00pEeBUATYPBI, HOMEHKIATYPY;

HCIIOJIBb30BAaTh U Hp606pa30BBIBaTB 3HAKOBO-CUMBOJIHNYCCKUC CPCACTBA
HarJs1iJHOCTH.

Osnaoenue yHUBEPCATLHLIMU KOMMYHUKAMUBHLIMU OCUCTBUAMU.
3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOM TEeMbI B XO/€ JHaIOora

W/WIH TUCKYCCHUHU, BHICKA3bIBaTh UICH, POPMYIUPOBATH CBOU MPEJI0KEHUS
OTHOCHUTEJIBHO BBIIIOJIHEHHUS MTPEIIOKEHHON 3a/1a4H;

BBICTYNATh C MPE3eHTalMeN pe3yJbTaTOB MO3HABATEILHOM €SI TENHHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMU MPU BHITTOJIHEHUU
XUMHYECKOTO IKCIIEPUMEHTA, MPAKTHIECKOW padOTHI IO UCCIEAOBAHUIO CBOMCTB
M3y4aeMBbIX BEIIECTB, peAM3aii y4eOHOTO MPOEKTa U (HOPMYITUPOBATH BHIBOIBI

110 pe3yJIbTaTaM MPOBEAEHHBIX UCCIICTOBAHUI ITyTEM COTJIACOBAHUS TTO3HUITUH B
X0J1€ OOCYXKJICHUSI U OOMEHA MHEHUSIMHU.

Ognaodenue YyHUBEPCAILHLIMU PE2YTISIMUBHBIMU OCUCBUIMU:

CaMOCTOSITEILHO IJIAHUPOBATh M OCYILIECTBIISATH CBOIO MTO3HABATEIBHYIO
eI TeIbHOCTD, ONpeIeisisa e€ [eIu U 3aa49u, KOHTPOJIUPOBATH U TI0 Mepe
HEO0O0XOJMMOCTH KOPPEKTUPOBATH MIPEAJIaraeMblii allTOPUTM JIEUCTBUMN MTPU
BBITIOJTHEHUHY YYEOHBIX U MCCIIEIOBATEIbCKUX 3a/1a4, BBIOMpaTh Hanboee
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3¢ (PexTUBHBIN cIOCO0 UX PEIICHUs C YUETOM MOITYUYEHHUS] HOBBIX 3HAHUH O
BELIECTBAX U XUMUYECKHUX PEAKLHUAX;

OCYHCCTBIAATE CAMOKOHTPOJIb CBOCH J€ATEIILHOCTH HA OCHOBE CaMOaHaIn3a u
CaMOOILCHKHM.

HPEAMETHBIE PE3YJIBTATDBI
10 KJIACC
[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «Opranndeckas XUMHUsI» OTPAXKAKOT:

c(hOpMHUPOBAHHOCTH MPECTABICHUN O XUMUUECKON COCTABJISIONIEH €CTECTBEHHO-
HAy4YHOW KapTUHBI MUPA, POJIU XUMHUU B ITIO3HAHUU SBJICHUI IPUPOJIBI, B
(OpMHUPOBAHUY MBIIIJIEHUS U KYJIbTYPhl TUYHOCTH, €€ HYHKIUOHATBHON
IPaMOTHOCTH, HEOOXOAUMOM ISl peIlIeHUsI MPAKTUYECKUX 3a]1a4 U 3KOJIOTUYECKU
000CHOBaHHOT'O OTHOIIIEHUS K CBOEMY 37I0POBBIO U MPUPOTHON Ccpeie;

BJIAJICHNE CUCTEMOM XUMHYECKUX 3HAHUHN, KOTOpasi BKJIFOYACT:
OCHOBOIIOJIAraoIIKNe MOHITUS (XUMUYECKUH AJIEMEHT, aTOM, DJICKTPOHHAS
000J104Ka aTOMa, MOJICKYJIa, BAJICHTHOCTh, JICKTPOOTPUIIATEILHOCTh, XUMUYECKas
CBsI3b, CTPYKTYpHast popMyia (pa3BEpHyTas U COKpali€HHasi), MOJIb, MOJISIpHAs
Macca, MOJIIPHBIN 00BEM, YIIIEpOIHBIN CKeNeT, PyHKIIMOHAIbHAS FPYIITa,
paauKai, u30Mepus, U30MePbl, TOMOJIOTUYECKUN Psifl, TOMOJIOTH, YTIEBOAOPO/IbI,
KHACTIOPOJI U a30TCOEpIKAIINE COSTUHEHHUSI, MOHOMED, MOJIUMED, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSAMHEHMS); TEOPUH U 3aKOHBI (TEOpUs CTPOSHUS
opranndeckux BemectB A. M. ByTiepoBa, 3akoH coXpaHEHHs MacChl BEUIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUMN S3bIK XUMHH; MUPOBO33PEHUECKHE 3HAHUS,
JeKallue B OCHOBE TOHUMAHHMS IPUUYMHHOCTH ¥ CHCTEMHOCTH XMMHUYECKUX
SBJICHUM, (DAKTOIOTUUYECKHUE CBEICHHS O CBOMCTBAX, COCTABE, MOJIYYCHUH U
0€30MacHOM HCTIOIb30BAHUN BAKHEUIITUX OPTAHUUECKHUX BEIIECTB B OBITY U
MPAKTUYECKOMN AESATEIbHOCTU YEIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHH BBISABISATH XapaKTEPHBIC MPU3HAKU TTOHITHH,
YCTaHaBIIUBaTh UX B3aUMOCBSI3b, HCIOJIb30BaTh COOTBETCTBYIOUIUE MTOHATHS IPH
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCTUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM MCIIOIH30BATh XUMUIECKYIO CUMBOJIMKY IS
COCTaBJICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKPAILIEHHOM )
dbopMyT OpraHUYECKUX BENIECTB U YPABHEHUN XUMHUUYECKUX PEAKIINH,
M3TOTABJIMBATH MOJIEIIM MOJIEKYJI OPTaHUYECKUX BEIIECTB JJIsI MILTFOCTPALIUU UX
XUMHYECKOTO U MMPOCTPAHCTBEHHOI'O CTPOEHHUS;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHAIJICKHOCTh U3YUEHHBIX
OpPraHUYECKUX BEIIECTB [0 UX COCTABY U CTPOCHUIO K ONpPECIEHHOMY
KJIaccy/Tpymnine coeAMHeHuM (yriaeBo0poIbl, KUCIOPO/I U a30TCOAEpKAIINE
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COEJIMHEHHUS, BBICOKOMOJIEKYJISIPHBIE COEMHEHUS ), 1aBaTh UM Ha3BaHUS 110
cuctematnueckoit HomeHnkiarype (IUPAC), a Takxe npuBOAUTh TPUBHAJIbHbBIE
Ha3BaHUS OTJEIbHBIX OPraHUYECKUX BEUIECTB (3THJIECH, IPOIUJIEH, alleTUIIEH,
ATWICHIJIMKOJIb, TIMLEPUH, (PeHOI, (popManbaeru, aleTalbIerua, MypaBbuHas
KHCJIOTa, YKCYCHAsl KHCIIOTa, OJICMHOBAsl KMCJIOTA, CTEAPUHOBASI KACIIOTA, TJIFOK034,
dbpykTo3a, Kpaxmall, HeJUI0I03a, TIIUIUH);

c(hOpMUPOBAHHOCTh YMEHHUSI OMPENICIATh BUIbI XUMUYECKOMN CBSI3U B
OpraHUYECKUX COCIMHECHUSIX (OJMHAPHBIE U KPATHHIE);

C(I)OpMI/IpOBaHHOCTB YMCHUS MMPUMCHATH IMOJIOKCHUSA TCOPUU CTPOCHUA
OpPraHNYCCKUX BCUICCTB A. M. ByTJ'IepOBa JIIA O0OBSICHEHMS 3aBUCHUMOCTH CBOMCTB
BCUICCTB OT UX COCTaBa U CTPOCHUA,; 3dKOH COXPAaHCHUSA MACChI BCUICCTB,

c(hOopMUPOBAHHOCTh YMEHHI XapaKTEPU30BaTh COCTAB, CTPOCHUE, HU3UIECKUE U
XUMHUYECKHE CBOMCTBA TUMTUYHBIX MPEICTABUTENCH pa3IMUHBIX KJIACCOB
OpraHUYeCKHX BEIIeCTB (METaH, 3TaH, dTUJICH, IPOTUJICH, alleTUJIeH, OyTaIueH-
1,3, metunOyraauen-1,3, 6eH30J1, METaHOJ, ATAHOJI, dTUJICHTJIUKOJIb, TJUIEPHUH,
dbeHom, arneTanbaeTuI, MypaBbUHasl U YKCYCHasl KUCIIOThI, TITFOK03a, KpaxMmall,
IIEJUTI0JI03a, aMUHOYKCYCHAsI KUCIIOTA), MILTFOCTPUPOBATH TCHETHYECKYIO CBSI3h
MEXy HUIMHU YPaBHEHUSIMU COOTBETCTBYIOIIUX XUMHUECKUX PEAKIIUH C
UCITOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTH YMEHHSI XapaKTEPHU30BaTh UCTOYHHUKH YTIIEBOAOPOTHOTO
CBIpbsl (He(Th, MPUPOIHBIN T'a3, YTOJIb), CIIOCOOBI UX TIEPEPAOOTKHU U
NPaKTUYECKOE MMPUMEHEHHE MTPOAYKTOB MEPEPadbOTKH;

c(hOpMHUPOBAHHOCTh YMEHHM MPOBOIUTH BBIUMUCICHUS IO XUMUYECKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOJTMYECTBA UCXOTHOTO BEIIECTBA MJIU MPOAYKTA
peakiuu 1Mo U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 UCXOTHBIX
BEILIECTB

WJIU TIPOJIYKTOB PEAKIIUH);

c(hopMHUPOBAaHHOCTh YMEHHM BJIQICTh CUCTEMON 3HAHUK 00 OCHOBHBIX METOaX
Hay4YyHOI'O TIO3HAHUSI, UCTIOJIB3YEMbIX B XUMHUH MPU U3YUCHUU BEILIECTB U
XUMUYECKHX SIBJICHUH (HaOr01eHue, U3MEPEHHUE, SKCIIEPUMEHT, MOJICIUPOBAHUE),
HCTIOJIb30BaTh CUCTEMHbBIC XUMHUYECKUE 3HAHUS /ISl IPUHATHUS PEIICHUN B
KOHKPETHBIX )KU3HCHHBIX CUTYalIUSIX, CBSI3aHHBIX C BEIIECTBAMH U UX
MIPUMEHEHHUEM;

c(hOpMHPOBAHHOCTh YMEHHH COOIOAATH MPABHJIA MTOJIH30BAHUS XUMUYECKOM
MOCy1I0M 1 1a00paTOpHBIM 000PYIOBAHUEM, a TaKKe IpaBuiIa oOpalleHus C
BEILIECTBAMU B COOTBETCTBUU C UHCTPYKIIUSMHU MO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OIBITOB;
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c(hOpMUPOBAHHOCTh YMEHUM TUIAHUPOBATH U BBIOIHATh XUMUUECKUN
AKCHEPUMEHT (TIPEeBpaIlCHUsI OPraHMYECKUX BEILIECTB IPU HArPEBaHUU, MTOTYyUYCHUE
ATUJICHA U U3YUYEHUE €TO CBOMCTB, KAYECTBEHHBIC PEAKIIUA OPTAHUYECKUX
BEILIECTB, JIeHaTypalusi OCJIKOB IPU HArPEeBAaHUHU, IIBETHBIC PEAKIMU OEIKOB) B
COOTBETCTBUHM C MPABWJIAMHU TEXHUKHU O€30MaCHOCTHU MPU OOPAILCHUH C
BEIllECTBAMU U JJaOOPaTOPHBIM 000PYy/I0BAHUEM, MIPEJCTABIATh PE3yJIbTaTh
XUMHUYECKOT0 DKCIIEpUMEHTa B (DOpMe 3aIMCH YPaBHEHUM COOTBETCTBYIOIIUX
peakiuii u (GopMyJIHPOBAThH BEIBOLI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHUI KPUTHUECKH aHATU3UPOBATh XUMHUECKYIO
UH(pOpPMALIHIO, TTOTYYAEMYIO U3 pa3HbIX UICTOYHUKOB (CpeIcTBa MaCCOBOM
uHpopmanuu, HTepHeT u Apyrux);

c(hOpMUPOBAHHOCTh YMEHUM COOJII0IaTh MPaBUIA YKOJIOTUUYECKU
11eJIeCO00Pa3HOr0 MOBECHUS B OBITY U TPYJOBOU NEATEILHOCTH B LIEISAX
COXPAaHEHUS CBOETO 3/I0POBbsI M OKPY>KAIOIIEH MPUPOTHOM Cpeibl, 0CO3HABATD
OTACHOCTh BO3JICCTBHUS HA JKUBBIC OPTaHU3MBI ONPEIeIEHHBIX OPTaHUYECKUX
BEIECTB, MOHUMas cMbIc nokaszatess [1JIK, moscHsATs Ha mpuMepax crocoObl
YMEHBIIICHUSI ¥ TIPEIOTBPAILCHHS UX BPEIHOTO BO3JICUCTBUS Ha OPTaHU3M
YeJI0BEKa;

JIIA O6yanOHIHXC5I C OI'paHUYCHHBIMH BO3MOKHOCTAMU 3JOPOBBA: YMCHHUC
IMPUMCHATH 3HAHUA 00 OCHOBHBIX JOCTYIIHBIX MCTOJaX IMMO3HaHHWA BCIICCTB U
XUMHYCCKUX HBHGHHﬁ;

JUTSL CJICTIBIX M CJIA0OBUISAIINX O0YJAIOMIUXCS: YMEHUE UCIIOIh30BaTh PEIbehHO-
TOYCUHYIO cucTeMy oOo3HaueHui JI. bpains nis 3anucu XxumMmudeckux Gopmy.

11 KIJACC

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS Kypca «OO01as U HeopraHudecKass XUuMUsDH)
OTpPAXKAIOT:

c(hOopMHUPOBAHHOCTD MPECTABICHUI: 0 XUMUICCKON COCTABIISIOIICH €CTeCTBEHHO-
HAYy4YHOM KapTUHBI MUPA, POJIM XUMHUH B ITIO3HAHUU SIBIICHUW IPUPOJIbI, B
dbopMUPOBaHUY MBITIUICHUS U KYJIbTYPBI JUYHOCTH, €€ ()YHKITMOHATHHOM
rPaMOTHOCTH, HEOOXOIUMOM ISl PEIIeHUs] TPAKTUYECKUX 3a/1a4 U DKOJIOTUUECKU
000CHOBaHHOTO OTHONICHHSI K CBOEMY 370POBBIO U MIPUPOTHON CpeEIE;

BJIaJICHUE CUCTEMOM XUMHUYECKUX 3HAHUN, KOTOPAsi BKIIIOYAECT:
OCHOBOIIOJIATAIONIHNE MOHATHUS (XUMHUYSCKHH dJIEMEHT, aTOM, U30TOIl, S-, P-, d-
AJIEKTPOHHBIE OPOUTATIU ATOMOB, MOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN O0BEM,
BAJICHTHOCTD, 3JIEKTPOOTPULATEIBHOCTD, CTENIEHb OKUCIICHHS, XUMHYECKASI CBSI3b
(xoBaneHTHAsI, MOHHAS, METAJUTMYECKasi, BOJAOPOIHAS ), KpUCTAIUIMYECKAsl peIIETKa,
THIBI XUMUYECKUX PEAKLUNA, PACTBOP, JJIEKTPOIUTHI, HEAJIEKTPOJIHTHI,

QJICKTPOIIMTHYCCKAsA Aucconranusa, OKUCIUTCIIb, BOCCTAHOBUTCIIb, CKOPOCTh
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XUMUYECKOU peaKIuy, XUMUUYECKOE PAaBHOBECHE); TEOPUU U 3aKOHBI (TeOpus
BJIEKTPOIUTUYECKON TUCCOUMALINH, IIepuoanueckun 3akoH /. 1. Menneneesa,
3aKOH COXPAHEHUS MAacChl BEIIECTB, 3aKOH COXPAHEHHUS U MIPEBPAILECHUS SHEPTUU
MIPU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3bIK XUMHUH,
MHPOBO33PEHUYECKUE 3HAHMUS, JIEKAIIUE B OCHOBE MOHUMAHUS IPUYUHHOCTH U
CHUCTEMHOCTU XMMHYECKHUX SIBIICHUH, ()aKTOJIOrMYECKHUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJy4YeHUU U 0€30TIaCHOM UCIIOIB30BaHUN BAXKHEHIIIMX HEOPTaHUUECKUX
BEILIECTB B OBITY U MPAKTUUECKOMN JEATETbHOCTH YEIOBEKA;

C(I)OpMI/IpOBaHHOCTB YMCHHﬁ BBIABIIATH XaPAKTCPHBIC IPU3HAKH HOHHTHﬁ,
YCTAaHABJINBATH UX B3AUMOCBA3b, HCIIOJIB30BATh COOTBCTCTBYIOIIUC IIOHATUS IIPU
OIMMCAaHUN HCOPTAHNYCCKUX BCUICCTB U UX HpeBpaH.IeHHﬁ;

c(hOpMHPOBAHHOCTh YMEHHUM HCTOIB30BATh XUMUYECKYIO CUMBOJIMKY JIJIs1
cocTaBlieHUs (POPMYII BEIIECTB U YPaBHEHUN XUMHUYECKUX PEAKILIUM,
cucrteMarnueckyto HoMeHknaTypy (IUPAC) u TpuBHanibHble HA3BaHUS OTAEIBHBIX
HEOPraHUYECKUX BELIECTB (yrapHbIi ra3, yrieKUcibli ra3, aMMHUaK, raiméHas
U3BECTb, HETAIIEHAs! U3BECTh, IUTHEBAS COJIA, TUPUT U JPYTHE);

c(hOopMUPOBAHHOCTh YMEHHUH OMPEICNATh BAJICHTHOCTh U CTEIIEHb OKUCIICHUS
XUMHUYECKHUX JIEMEHTOB B COEIMHEHUAX PA3JIUYHOIO COCTaBa, BUJl XUMHUECKOU
CBs3U (KOBJICHTHAS, MOHHAS, METANTNYECKAs, BOJOPOIHAS) B COCTMHEHUSX, THII
KPUCTAJUTMYECKON PEIIETKH KOHKPETHOT'O BEIECTBA (ATOMHAsI, MOJICKYJIIpHas,
MOHHAasI, METAJJINYECKas), XapaKTep Cpe/ibl B BOJAHBIX pacTBOpPax HEOPraHUYECKUX
COCJIMHEHUM;

c(hopMHUPOBAHHOCTh YMEHHH YCTaHABINBATH MPUHAIIC)KHOCTh HEOPTaHUUECKHUX
BEIIIECTB 10 UX COCTaBY K OINpeeIEHHOMY KIACCy/TPYIIe COSTUHEHUH (TIPOCThIE
BEI[ECTBA — METAJIBI M HEMETAJIJIbI, OKCHJIbI, OCHOBAHHUSI, KUCIIOTHI, aM(pOTEPHBIC
TUIPOKCHUJIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHHH pPaCKphIBATh CMBICH Mepruoandeckoro 3akona /1. 1.
MenpeneeBa 1 I€MOHCTPUPOBATH €r0 CUCTEMATU3HPYIONIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO QYHKITUU;

c(hOpMHPOBAHHOCTh YMEHHUM XapaKTEPU30BAThH AIEKTPOHHOE CTPOCHUE aTOMOB
XUMHYECKHX 3JIEMEHTOB 1—4 nepuoioB lleproanyueckoi CHCTEMBI XUMHYECKUX
anemenToB JI. 1. MenpeneeBa, UCTIOIB3Ys MOHATHS «S-, P-, d-2JIEKTpOHHbBIE
opOuTAINY, «IHEPTETUUECKHIE YPOBHIY, OOBSICHITH 3aKOHOMEPHOCTH NU3MEHEHUS
CBOWCTB XMMHYECKHUX 3JIEMEHTOB U UX COCAMHEHUH T10 MEPUOIAM U IPyIIaM
[Tepunoanueckoit cucteMbl XuMHU4eCcKuXx 3nemMeHToB /. 1. Menneneena;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTEPU30BaTh (OMKUCHIBAThH) OOIINE XUMUUECKUE
CBOMCTBa HEOPraHUYECKUX BEUIECTB PA3JIMUYHBIX KJIACCOB, MOATBEPKIAThH
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CymIcCTBOBAHHC F€HETUYECKOM CBS3U MCKAY HCOPraHM4CCKNMHU BCIICCTBAMMU C
IIOMOIIBIO ypaBHeHI/Iﬁ COOTBCTCTBYIOIINX XUMHWYCCKHUX pCaKHHfI;

c(OpMHPOBAHHOCTh YMEHHUS KIACCU(PUIUPOBATH XUMUUYECKHE PEAKIINH 110
pa3IUYHBIM [IPU3HAKaAM (YHCITY U COCTaBY pEearupyrollrux BEIIECTB, TEINIOBOMY
ety peakinu, U3BMEHEHHUIO CTETICHEN OKUCIICHHS DJIEMEHTOB, 00paTUMOCTH
peaklny, y4acTUIO KaTalu3aTopa);

c(hOpMHPOBAHHOCTh YMEHHI COCTABIATh YPABHEHUS PEAKIUI pAa3IMYHbBIX TUIIOB,
MOJIHBIE M COKpPAILEHHBIE YPaBHEHHUS PEaKLMii HOHHOTO OOMEHA, YUUThIBas
YCIJIOBHS, TPU KOTOPBIX 3TH PEAKINUH UAYT JO KOHLA;

c(hOpMHPOBAHHOCTh YMEHUM MPOBOUTH PEAKIIMH, TOATBEPKIAI0IINE
KaueCTBEHHBII COCTaB Pa3JINYHbIX HEOPraHNYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM ITYTEM MOHBI, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTraHUYECKUX
BEILECTB;

c(hOpMHPOBAHHOCTh YMEHHUM PACKPBIBAThH CYIIHOCTH OKUCIUTENIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMI TOCPEICTBOM COCTABJICHUS IEKTPOHHOIO OajiaHca
ITUX PEaKLUN;

c(hOpMHPOBAHHOCTH YMEHUM OOBICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
peakiuu OT Pa3InYHbIX (DAKTOPOB; XapaKTeP CMEIICHHUSI XUMUYECKOTO PABHOBECHS
B 3aBUCUMOCTH OT BHEIIHETO Bo3aeicTBus (npunnui Jle [llatense);

chOpMUPOBAHHOCTHh YMEHHH XapaKTepU30BaTh XUMUICCKUE TIPOIIECCHI, JIeKAIIHe
B OCHOBE IMPOMBIIINIEHHOTO ITOJTYYCHHS CEPHON KHUCIOThI, aMMHUaKa, a TAKKe
c(hOpMUPOBAHHOCTH MPEJCTABICHUH 00 OOIIMX HAYYHBIX MPUHIUIAX U
AKOJIOTUIECKUX MPOOIeMaX XUMHUYIECKOTO MPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHHUI MPOBOJAUTH BHIUUCICHUS C UCIIOJIb30BAHUEM TTOHITHS
«MaccoBas JI0JIsI BEIIECTBA B paCTBOPE», 00bEMHBIX OTHOIIICHUM ra30B MPU
XUMUYECKUX PEaKIUAX, MACChl BEIIECTBA WM 00BbEMA Ia30B IO U3BECTHOMY
KOJMYECTBY BEIECTBA, MACcCE UM O0BEMY OJHOTO M3 YYACTBYIOIIUX B PEAKITNU
BEIIECTB, TETUIOBOTO 3 (PeKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHSI MacChl
BEILIECTB, PEBPALICHNS U COXPAHEHHS SHEPIUH;

c(hOpMHPOBAHHOCTh YMEHHH COOTIOAATH MPABHJIA MTOJIB30BAHUS XUMHUYECKOM
MOCY1I0M 1 Ja00paTOpHBIM 000PYIOBAHUEM, a TaKKe IpaBuiIa 0OpalleHus C
BEILIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMHU IO BBIMOJHEHUIO JTaOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUI TUIAHUPOBATH U BBITIOIHATH XUMUUECKUN
AKCHEPUMEHT (pa30KeHUE NEPOKCUIa BOJOPO/Ia B MPUCYTCTBUM KaTalllu3aTopa,
ONPEAEIEHUE CPEABl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO
WHJIMKATOpa, BIUSIHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMUUYECKOU peakIuu,
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peakuuyu HOHHOro 0OMEHa, KaueCTBEHHbIE PEaKIUHU Ha cyib(ar-, KapOoHaT- 1
XJIOpUA-aHUOHBI, HA KATHOH aMMOHUS, PEIICHUE SKCTIEPUMEHTAIBHBIX 33124 10
Temam «MeTamsl» 1 «HemeTamis») B COOTBETCTBUU C TPAaBUIIAMH TEXHUKHU
0e30MacHOCTH NP OOpAILlEHUH C BEIIECTBAMH U JJAOOPATOPHBIM 000PYI0BAHHUEM,
MIPEACTABIATh PE3YNbTaThl XUMHUYECKOT0 SKCIIEpUMEHTA B (hOpME 3aITUCU
ypaBHEHUI COOTBETCTBYIOLIUX PEAKIIUi 1 (POPMYITHPOBATH BHIBOABI HA OCHOBE
ATUX PE3YNIbTATOB;

c(hOpMHPOBAHHOCTh YMEHHUI KPUTHUECKH aHATU3UPOBATH XUMHUUYECKYIO
UH(GOpPMALIHIO, TTOTYYAEMYIO U3 pa3HbIX UICTOYHUKOB (CpeIcTBa MacCCOBOM
KOMMYyHUKauuu, UHTEpHET U IpyTux);

c(hOopMUPOBAHHOCTh YMEHUM COOJI0IaTh MPaBUIa YKOJIOTUUYECKU
11eJ1eCO00pa3HOro MOBEEHUS B OBITY U TPYJAOBOU JEATEIBHOCTH B LIENSIX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOIHOM Cpe/ibl, 0CO3HABATH
OTMACHOCTh BO3JICCTBHUS HA JKUBBIC OPTaHU3MBI ONPEICAEHHBIX BEIIECTB, TOHUMAsI
cMmbic nokasatesns [1JIK, mosicHsITh Ha mpuMepax criocoObl YMEHBIIIEHUS U
PEIOTBPAILICHHS UX BPEIHOTO BO3JICHCTBUS HA OPraHW3M UYEJIOBEKa;

JJIA O6y‘laIOIIII/IXCSI C OI'paHUYCHHBIMH BO3MOKHOCTAMU 3JO0POBBA: YMCHHUC
IMPUMCHATH 3HAHUA 00 OCHOBHBIX JOCTYIIHBIX MCTOJaX IMMO3HaHHWA BCIICCTB U
XUMHYCCKUX HBHGHHﬁ;

JUTSI CIIETIBIX U CTa00BUIAIIMX 00YUYAIOIINXCS: YMEHUE UCTIOIb30BaTh pelbe(HO-
TOUCYHYIO cucTemMy ob6o3Hauenuit JI. bpaiins mis 3anucu xumuueckux Gopmyi.
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TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
No HaunmeHoBaHue pa3enoB U TEM MPOrpaMMBbl KonnuecTBo yacos OnektpoHHbIe (1U(POBHIEC)
n/m Bceero|| Kontponbhbie || IIpakTuueckue 0bpa3oBaTesbHbIE PECYPCHI
paboThI paboThI

Paspnen 1. Teopernueckue 0CHOBbI OPraHM4YeCKOM XUMHH

1.1 |IIpeamer opranudeckoit xumuu. Teopus 3
CTPOEHHUS OPraHUYECKUX COCAMHEHUIN A. M.
bytneposa

Wroro no pazneny 3

Pa3znea 2. YrieBogopoabl

2.1 |IIpenenbHbie yriaeBOJOPOAbI — aJTKaHbI 2

2.2 |HemnpenenbHble yTIIeBOIOPOIbI: AJTKCHBI, 6 1
aJNKaJNeHbI, aJTKUHBI

2.3 |ApoMaTHYECKHE YTICBOIOPOIBI 2

2.4 |[IpupoaHble HCTOYHUKH YTIEBOJIOPOIOB U UX 3 1
nepepaboTKa

Uroro no pazneny 13

Paznen 3. Kucisopoacoaep:xkamniue opranHnyeckne coeInHeHus

3.1 |Couptel. Denon 3

3.2 |Anpaeruasl. KapooHoBbIe KUCTOTHL. CIIOXKHBIE 7 1
ahupsI

3.3 ||VYrieBoasl 3 2

Uroro no pazneny 13




No
o/

HaumenoBaHue pa3fenoB U TEM MPOrpaMMbl

KomnnuecTBO 4acoB

OnexTpoHHble (TU(PPOBBIE)

Bceero|| Kontponbhbie || IIpakTuueckue 0bpa3oBaTesbHbIE PECYPCHI
paboThI paboThI
Pa3znen 4. A3oTcogepxaniue opraHudecKkre coeJMHEHNsI
4.1 ||AMuHBI. AMMHOKHCIOTHL. beakn 3
Hroro no pasueny 3
Paszgea 5. BeicokoMoOsIeKy/JIsIpHbIE COeAMHEHUS
5.1 |[Tmactmaccel. Kayuyku. Bonokna 2
Hroro no pasueny 2
OBIIEE KOJIMYECTBO YACOB I1O 34 3 2
[TPOTPAMME
11 KJIACC
Ne HaumenoBaHue pa3enoB U TeM MPOrpamMMbl KonuuectBo yacos OnextpoHHble (LTUGPOBHIEC)
/1 Beero| Konrponshsie | IMpaktuueckue | ©0Pa3soBaTelbHbIC pecypehl
paboThI paboThI
Pa3znen 1. TeopeTrnyeckue 0CHOBBI XMMHHU
1.1 |Ctpoenune atomoB. Ileproauueckuii 3aKoH 1 3
[lepronuueckas cucreMa XUMHUYECKUX IJIEMEHTOB
J1. 1. MenneneeBa
1.2 ||Ctpoenme BemiecTBa. MHOrooOpas3ue BemecTs 4
1.3 |Xumudeckue peakiuu 6 1
Uroro no pazneny 13

Pazgea 2. Heopranuveckast XuMus
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Ne HanmeHoBaHue pa3enoB U TEM MPOrpaMMBbl KoanuecTtBo yacoB DOnektpoHHbIe (1U(pPOBHIEC)
n/n Beero| Konrpomsubie || Ipaktuueckue | ©0Pa3oBaTelbHbIC pecypehl
paboThI paboThI
2.1 |Metayusl 6 1
2.2 |HemeTamnbl 9 1 1
2.3 ||CBsi3b HEOPraHUYECKUX U OPTAHUYECKUX BEIIECTB 2
Uroro no pazneny 17
Pa3znen 3. Xumus u :Ku3Hb
3.1 || Xumus u KU3Hb 4
Uroro no pazneny 4
OBIIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 34 2 3
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Kanennapno-TeMaTn'{ecxoe IJIAHUPOBAHUE

10
Tema ypoka Kou-Bo Jara npoBenenust
4acoB 110 IIAHY | no ¢akry

TeopeTuquKue OCHOBbI opraﬂnquKoﬁ XUMHH- 39

BBo1HBIN TEpBUYHBII 1
nHcTpykTax no Th. IIpenmer
OpraHNYEeCKON XUMHH, €€
BO3HUKHOBEHHE, Pa3BUTHE U
3Ha4YEHHUE.

Teopus crpoeHus 1
OPraHMYeCKUX COCTMHEHUH A.
M. BytnepoBa, €€ OCHOBHBIE
MOJIOXKEHHUSL.

Th JlabopaTopHbIii ONBLIT
Nel no Teme
«MoenupoBaHue MOJIEKYII
OpPraHUYECKUX BEIIECTBY.

[IpencraBnenue o 1
Kiaccuukanuu
OpraHMYECKUX BEIIECTB.
Howmenkinarypa
(cucremaTuyeckas) u
TpUBUATbHBIC HA3BAHUS
OpraHMYECKUX BEIIECTB.

Yraesonopoast — 13 4




[IpenenbHble YraeBOIOPOABl — AJIKaHBI — 24

AJIKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTUYECKUH PSI.

Thb JlaGopaTopHblii ONbIT
Ne2 o reme «KavecTBeHHOE
OTIpe/ieNieHue yriepoia

Y BOJIOPOJa B OPTaHUYECKUX
BEII[ECTBAX.

MeraH u 3TaH - NpoCcTeHIIe 1
MIPEICTaBUTENN aJTKAHOB.

HenpenenbHbie yrieBoI0poIbl: aIKeHBI, aTKaIUEHBI, AIKMHBI — 64

AJIKEHBI: COCTaB U CTPOCHHUE, 1
CBOWCTBA.

DOTWJICH W TIPOTIUJIEH - 1
MPOCTEUIINE MPEICTABUTENN

QJIKCHOB.

Tb IlpakTHyeckasi pabota 1

Ne 1 o reme «Ilomyuenue
STHJIEHA U U3yUYCHHE €T0
CBOMCTBY.

Anxanuensl. byranuen-1,3 u 1
MetuinOyraauen-1,3.
[TonyueHue CHHTETUYECKOTO
KaydyKa U Pe3UHBL

Thb JlaGopaTopHbIii ONBIT
Ne3 o Teme «O3HAKOMIIEHHE
¢ o0pa3iamu miactmacce,
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Kay4yKOB U PE3HUHBI».

10

AJKHHBI: COCTaB U 1
0COOEHHOCTH CTPOCHHUS,
TOMOJIOTUYECKUH PSI.
Anerunes - npocTenmn
MIPE/ICTaBUTEND AJTKUHOB.
Thb JlaGopaTopHblii ONbIT
Ne4 o teme
«MoaenupoBaHue MOJIEKYII
YTJIE€BO0POJIOB U
raJIOr€HOPOU3BOJHBIXY.

11

Brrunciienus no ypaBHEHHIO 1
XUMHUYECKOW PEaKIUU.

ApoMaTH4eCcKue yrieBo0pOIbl — 24

12

ApeHbl: 6€H30J1 U TOJTYOJI. 1
TOKCMYHOCTH apEeHOB.

13

I'eneTnueckas cBSI3b 1
YTJIEBOJIOPO/IOB,
MPUHAYICKAIINX K
pa3IMYHBIM KJIaccaM.

[IpupoaHble HCTOYHHUKH YTIEBOJAOPOIOB U UX MepepadboTka — 34

14

IIpupoaHble ICTOYHUKU 1
YII€BOJOPOJOB: IIPUPOAHBIN
ra3 1 MoIyTHbIE HEPTSHbIE
rassl, HepTh ¥ MPOTYKTHI €€
nepepabdoTKH.
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15

[IpupoHbIE HCTOYHUKHU 1
YIJIEBOJOPOJIOB: PUPOIHBII
ra3 ¥ MOIyTHBIC HEPTIHbIE
raspl, HepTh ¥ MPOIYKTHI €€
nepepadoTKH.

16

KonTpouabnas pa6ora Ne 1 1
0 pa3aeny «YTJIeBOAOPOIAbD.

Kucaopoacoaepxamme opranudeckue coeqnHenusi — 134

Crnuptel. ®enon — 34

17

[IpenenbHbIE 0THOATOMHBIE 1
CHUPTHI: METAHOJI U ATAHOL.
Bopoponnas cBsi3b.

Th JlabopaTopHbIid ONBLIT
NeS no Teme «I'openue
CIIUPTOBY.

18

MHOroaTOMHBIC CITUPTHI: 1
STHJICHTJIUKOJIb U TJIMLIEPHH.
Th JlabopaTopHbIii ONBLIT
Neb6 o Teme
«B3aumoielicTBHE TIIMIIEPHHA
¢ ruapokcuom meau(1l)».

19

deHou: CTPOCHUC MOJICKYIJIbI, 1
(I)I/I3I/I‘-ICCKI/IC U XUMHWYCCKHEC
CBOﬁCTBa, MMPUMCHCHUC.
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Anpaeruapl. Kapoonosie kucnoTel. CoxHbIe 3UPHI -74

20

Anpaeruapl: GopManbIaeTua U
aleTanpAeruy. ALEToH.

Thb JlaGopaTopHblii ONbIT
Ne7 o Teme «KauecTBEeHHBIE
pEaKIny abJeTUI0B
(oKuCIEeHNE aMMUAYHBIM
pacTBOpoM oKcuja cepedpa u
ruapokcuaoM meau(1l)».

1

21

OIHOOCHOBHBIE MPEETbHBIC
KapOOHOBBIE KUCIIOTHI:
MypaBbHHAas U YKCYCHasl.

22

Tb IlpakTHyeckas pabora
Ne 2 o Teme «CBoiicTBa
pacTBOpa YKCyCHOM
KHCIIOTBD».

23

CreaprHOBas ¥ OJICMHOBAs
KHUCJIOTBI, KaK MPeJICTaBUTENIN
BBICHIMX KapOOHOBBIX KHCIIOT.

24

Mpina Kak COJIM  BBICHIMX
KapOOHOBBIX  KHCIIOT,  HX
MOIOIIlEE IEHCTBHUE.

25

CrnosxHble 3(hUpbl KaKk
MIPOU3BO/IHBIE KAPOOHOBBIX
KUCTOT. ['MIpOIN3 CII0KHBIX

2(hUpoB.

26

XKupsl: runponus,
IpUMEHEHHEe, ONOJIOTHYECKas
POJIb KHUPOB.

VYrineBoasl — 34
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27

VYTraeBoasl: COCTaB, 1
kinaccupukanus. Baxueitmnme
NPEICTaBUTEIIN: TIFOKO3a,
bpyKTO3a, caxaposa.

28

Kpaxwman u niemmtonos3a kax 1
MIPUPO/THBIE TIOJIMMEPHI.

Thb JlaGopaTopHblii ONbIT
Ne8 no Teme
«BzauMmoericTBre Kpaxmaia ¢
HOJIOM.

29

KontpoubHnas padora Ne 2 1
0 pas3zaeny
«Kucnmopoacoaepxarine
OPraHUYECKUE COCAMHEHUS.

A3o0Tcoep:kalue OpraHuvdecKue coeJuHeHus - 3 4

30

AMWHEL: MCTHJIIaMUH u 1
AHWJINH.

31

AMHWHOKHCIOTEI KakK 1
am(doTepHble  OpraHUYECKUE
COCIUHEHMS, nX
OHOJIOTHYECKOE 3HAYCHHUE.
IlenTunael.

32

benxu Kak HIPUPOJHbIE 1
BBICOKOMOJIEKYJISIPHBIE
COCJIMHEHMUS.
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BbicokoMoIeKyIsipHbIE coeIMHEHHs — 24

33 | OCHOBHBIC MTOHATHS XUMUHU 1
BBICOKOMOJICKYJISIPHBIX
coequHeHn. OCHOBHBIE
METO/Ibl CUHTE3a
BBICOKOMOJICKYJISIPHBIX
coequHeHui. [ImacTMaccsr,
Kay4yKH, BOJIOKHA.
34 | ToroBslii ypoK. 1
KanennapHo-teMaTuyeckoe njiaHUPOBaHUe
11
Ne n/m Tema ypoka Koa-Bo JlaTa npoBenenust
4acoB 1o NJIAHY \ no gakry
Teopernuyeckne 0OCHOBBI XUMUM- 13 4
Crpoenue atomoB. [lepuoanueckuit 3akoH u [leproanueckas cucrema
xuMuueckux sneMeHToB .M. MenneneeBa — 34
1 Broanbiii nepBuyHbIi HHCTpYKTax 110 Th. 1
XUMHUYECKUH AJIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypanusi aToMOB.
2 [lepuoanueckuit 3akox u Ilepuoanueckas cucrema 1
xuMmuyeckux aneMmeHToB JI. . MeHnieneeBa, ux cBs3b C
COBPEMEHHOI TeOpUel CTPOECHHS AaTOMOB.
3 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKHUX 1

3JIEMEHTOB U MX COCAUHEHUI I10 Tpyimam 1 nepuoam.
3HadeHue NEPpUOANYICCKOTI0 3aKOHA U CUCTCMBI
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xuMuueckux anemeHToB .M. MenaeneeBa B pa3BUTHUU
HAYKH.

Crpoenue BemniecTBa. MHOTOOOpa3ue BEmecTs- 44

Crtpoenue BemiecTBa. XUMUYECKast CBSI3b, €€ BHUJIBI; 1
MEXaHU3MBbI O6p330BaHI/I$I KOBAJICHTHOM CBS3H.
Bonopoanas cBs3b.

BanentHoctb. DnekTpooTpuniareabHOCTh. CTeneHb 1
OKucleHus. BemecTBa MOEKyISIpHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHSI.

[Tonarue o gucnepcHbIx cucremax. VicTuHHBIE U 1
KOJUIOUJHBIE pacTBOPBL. MaccoBast 10JI11 BENIECTBA B
pacTBope.

Knaccudukarus u HoMmeHKIIaTypa HEOpPTraHUIECKUX 1
coeqMHEeHH. [ eHeTnueckas CBsI3b HEOPraHUYECKUX
BEIIIECTB, PA3JIMYHBIX KJIACCOB .

XUMUYECKUE peakiuu — 64

Knaccudukanus XuMu4eckux peakiuii B 1
HEOPraHWYECKON U OPraHuYeCKON XMMUH. 3aKOH
COXPaHEHHUS MaCChl BELIECTB; 3aKOH COXPAaHEHUS U
MIPEBPAIEHUS SHEPTUU TPU XUMHUECKUX PEaKIUsX.

Ckopoctb peakiui. OOpaTuMble peaKiuu. 1
XUMUYECKOE PAaBHOBECHE.

10

Tb IlpakTuyeckas padora Ne 1 o teme «Biusinue 1
pa3nMYHbIX (PAaKTOPOB HA CKOPOCTh XUMUYECKON
peaKLMm».

11

OnexTponuTnueckas qucconuanus. [lonsatue o 1
BOJ0poAHOM mokasarene (pH) pactBopa. Peakiyu
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MOHHOTO 0OMeHa. ['Maponn3 oprannyeckux u
HEOPraHUYECKUX BEILECTB.

Tb JlabopaTopublii onbIT Nel no teme «IIpoBenenue
peakuuii HOHHOTO 0OMeHa», Th JlaGoparopHblii onbIT
Ne2 1o Teme «OmpesielieHne cpeibl pacTBOPOB BEIIECTB
C IIOMOIIIbIO YHUBEPCATHHOTO UHJIUKATOPA».

12

OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC PEAKIIUH. 1
[TonsaTue 06 31eKTPOIM3E PACIIIABOB M PACTBOPOB
coiel

13

KontpoJabsHnas padora Ne 1 no pazneny 1
«Teopernyeckre OCHOBBI XUMHUW.

Heopranuueckast xumusi — 174

MeTtamisl — 64

14

Mertannel, ux noyioxxenue B [lepuoauyeckoii cucreme 1
xuMmudeckux 3jaeMmeHToB . . Menneneesa u
0COOEHHOCTH CTpOEHHUs aToMOB. O0ImKe Gpu3nUecKue
CBOMCTBA METAJIJIOB.

15

CruiaBbl METAIIOB. DIIEKTPOXUMUYECKUN P 1
HANPsDKEHUH METaIJIOB.

16

XHWMHYECKUE CBOMCTBA BAXKHEHUIIIUX METAJIOB (HATPHIA, 1
KaJIMH, KaJIBIIMA, MarHui, aJJlOMAHAN) U UX
COCIMHECHUN.

Th JlabopaTtopHblii onbIT Ne 3 1o Teme
«B3aumonelicTBrE THIPOKCHIA AITFOMUHMUS C
pacTBOpaMu KUCJIOT U menodei», Th JlabopaTopHsbrit
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onbIT Ned 1o Teme «KauecTBeHHBIE peaki Ha
KaTUOHBI METAJIOBY.

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX COCIMHEHUN.

18

XuMHYecKre CBOMCTBA IIMHKA, JKeJle3a U UX
COECIUHEHU.

19

Th IIpakTuyeckas padora Ne 2 o Teme «Penienue
SKCIEPUMEHTAJIBHBIX 337a4 10 TeMe «MeTaylibly.

Hewmeramnel — 9u

20

Hewmerannsl, ux nonoxenue B [leprnoandeckoit cucreme
xuMmudecknx dneMmeHnToB . . Menneneera u
0COOEHHOCTH CTPOCHHUS aTOMOB.

21

®u3nYeCcKre CBOMCTBA HEMETAIUIOB. AJIJIOTPOTIHS
HEMETaJUIOB (Ha MpuMepe Kuciaopoaa, cepol, pochopa u

yTIIepo/ia).

22

XHWMHYECKHE CBOMCTBA TaJIOTEHOB, CEPhI M X
COEIUHEHU.

23

XuMHYecKue CBOMCTBA a30Ta, pochopa u ux
COEIUHEHU.

Thb JlaGopaTopHbiii onbIT Ne 5 1o Teme
«KadecTBeHHbIE peakiuu Ha

KaTHOH aMMOHUSI».

24

XVMHYECKUE CBOWCTBA YIIIEPO1a, KPEMHMS U UX
COCIMHECHUN.

Thb JlaGoparopHbiii onbIT Ne 6 110 TeMe
«KauecTBeHHBIE peaKIy Ha AaHUOHBI».
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25 [IpumeneHne  BaXHEWIIUX  HEMETALUIOB U HUX 1
COEJIMHEHM.

26 O0o0OmeHne W cHCTeMaTu3alvs 3HAHUH 10 TeMe 1
«HemeTamiby. Beruucnenus o YPaBHEHUSIM
XUMHYECKUX PEAKIUN U TEPMOXUMHUUYCCKUE PACUETHI.

27 Thb IIpakTuyeckas padora Ne 3 no teme «Pemienue 1
IKCIIEPUMEHTAIBHBIX 3324 10 TeMe «Hemerauibm.

28 Koutpoabnas padora Ne 2 mo remam «MeTamib» u 1
«HemeTtanms».

CBs13b HEOPraHMYECKUX U OPTAaHUYECKHUX BEIIECTB — 24

29 Heopranudeckne u opraHn9decKue KUCIOTHI. 1
Heopraanueckne u opraHndeckiue OCHOBAHMS.

30 AMdoTepHbIe HEOPTraHUYECKUE U OPTraHUICCKUE 1
coeMHEeHMS. ['eHeTHUecKast CBsI3b HEOPTraHUIECKUX U
OpPraHUYECKUX BEIIECTB.

XuMHUS U KU3HD - 4 4

31 Ponp xuMuu B 00ecieueHuN dKOI0THYECKOH, 1
SHEPTeTUYECKOU U MUIIEBON 0€30MIaCHOCTH, Pa3BUTHHU
METUITMHEI.

32 [IpencraBienust 06 OOMKX HAYUHBIX TPUHIIUIIAX 1
MIPOMBIIIIJIEHHOTO MOJIy4YEHUS! BaXKHEHIIINX BEIEeCTB.

33 YenoBek B MHUpE BEIIECTB W MaTCPHUATIOB. XUMHUS H 1
3JI0POBBE YEIIOBEKA.

34 NTtoroBbiii ypox. 1
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MPOBEPAEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM

INPOI'PAMMOBI
10 KVIACC

Kon
NnpoBepsieMoro
pe3yabTara

1

IIpoBepsiemble NpeaMeTHBIE Pe3yJbTATHI OCBOEHHUSI OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMBbI CpeIHEro
o01rero od0pa3zoBaHus

TeOpeTI/I‘ICCKI/Ie OCHOBBI OpFaHHqGCKOﬁ XUMHHN

1.1

CdopMUPOBAaHHOCTh MPEACTABICHUA O XUMUYECKON COCTABISAIONIECH €CTECTBEHHOHAYUYHOM KapTHUHBI MUpAa,
pOJIM XMMHHM B TO3HAHUU SIBICHUN NPHUPOIbI, B (DOPMUPOBAHUM MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHAIBHOW T'PaMOTHOCTH, HEOOXOAMMOM JJig pelIeHUs NPAKTUYECKUX 3a7ad U OIKOJOTHYECKH
000CHOBAaHHOT'0 OTHOLIEHMSI K CBOEMY 3[J0POBBIO U PUPOIHOMN Cpeie

1.2

Brnanenune cucreMol XMMHYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIoONIMe TMOHATHS (MOJEKyJa,
BaJICHTHOCTb, 3JIEKTPOOTPUILIATEIILHOCTh, CTEIEHb OKHUCIIEHUS, XMMUYECKasl CBS3b, MOJIb, MOJISIpHAsl Macca,
MOJIApHBI  00BEM, YIJIEPOIHBIN CKeNleT, (QYHKIMOHAIbHAA TpyMma, paaukan, H30MEPHs, H30MEpHI,
TOMOJIOTHYECKUH PsJl, TOMOJIOTH, YTJIEBOAOPO/IbI, KUCIOPOI- U a30TCOEPKAIE COeIMHEHNUS, OMOIOTUYECKU
aKTUBHBIC BellecTBa (yriaeBOMbI, KUPBI, OCIKH), MOHOMEp, MOJUMEP, CTPYKTYpPHOE 3BEHO, BHICOKOMOJIEKY-
JSIpHBIE COEMHEHMS); TEOPUU U 3aKOHBI (TEOpUS XUMHUYECKOTO CTPOEHHUSI OpPraHMYecKUX BemecTts A.M.
bytnepoBa), 3aKOHOMEPHOCTH, CHMBOJUYECKUN SI3BIK XUMHUHU, (DAKTOJIOTUYECKHE CBEJACHHS O CBOWCTBAX,
COCTaBe, MOJyYeHUU B O€30MaCHOM UCIOJIb30BAHUH BAKHEHIIINX HEOPTaHMYECKUX M OPTaHUYECKUX BEIIECTB
B OBITY M MPAKTHUYECKON JEATEIbHOCTH YEIOBEKa

1.3

ChopMHUPOBAaHHOCTh YMEHUH BBISABISATH XapaKTePHBIC MPU3HAKH MOHSATHH, YCTAaHABIMBATH MX B3aHMMOCBS3b,
YCMOJIb30BaTh COOTBETCTBYIOIINE MTOHSTHUS TP OMIMCAHUM COCTAaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX
COeIMHEHNN

1.4

c(hOpMHUPOBAHHOCTh YMEHUHN HCIIOJIH30BATh XUMUYECKYIO CHMBOJIUKY JIJISi COCTaBJICHUS MOJEKYISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM, COKpamEHHON) (HOpPMYN OpPraHMYECKHX BEMIECTB M YPABHCHHH XUMHUYECKUX
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IIpoBepsiemble npeaMeTHBIE Pe3yJbTATHI OCBOEHHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMBbI CPeIHEro
001ero oopasoBaHusi

peaKkiuii, U3roTaBIuBaTh MOJIEIM MOJIEKYJ OPTaHMYECKUX BEHIECTB JUIS WJUTIOCTPAIIUU MX XUMHUYECKOTO U
IPOCTPAHCTBEHHOI'O CTPOCHUS

1.5

CdopMUpOBaHHOCTh YMEHUHN YCTAaHABIMBATH MPUHAJICKHOCTh U3YUEHHBIX OPraHMYECKUX BELIECTB MO UX
COCTaBy M CTPOEHHMIO K OIpeAenéHHOMY Kiaccy (rpynme) COeOUHEHMH (YIriIeBOAOPOAbI, KHUCIOpPOI H
a30TCOJIepKalllUe COEIMHEHHUs, BBICOKOMOJIEKYJISIDHBIE COEIMHEHHSA), JlaBaTb UM Ha3BaHUS 110
cucrematnieckoit Homenkiarype (IUPAC)

1.5

CdopMUPOBAaHHOCTh YMEHHUS OINPEACNATh BHUAbl XUMHUYECKOMW CBSI3M B OPraHMYECKUX COETUHEHUSX
(oguHapHBIE U KPaTHBIEC)

1.6

C(l)OpMI/IpOBaHHOCTI) YMCHUA TIPUMCHATBH: IIOJIOKCHUA TCOPHHU CTPOCHHUA OPraHUYCCKUX  BCIICCTB
AM. BYTJ'IepOBa JJIIA OOBSICHEHHST 3aBHCUMOCTH CBOMCTB BCHICCTB OT HMX COCTaBa M CTPOCHH:A, 3dKOH
COXpPaHCHHUA MACChl BCIICCTB

YFHGBOIIOPO,III)I. Kchopochoz[epxcamHe 141 4a30TCOoACpKAIIUC OpPraHU4YCCKHUC COCIUHCHMUSI.
BBICOKOMOHGKYH}IPHLIG COCIUMHCHU

2.1

ChopMUpOBaHHOCT yYMEHUW TMPUBOJIUTH TPUBHAIBHBIC Ha3BaHUS OTACIBHBIX OPraHUYECKUX BEIIECTB
(3TUJIEH, TPONWJIEH, aIleTWICH, ATHJICHIJIUKONb, TIUIEpUuH, (eHoy, ¢opMalbpaerul, ameTalbIerul,
MypaBbHHAs KUCJIOTA, YKCYCHasl KHCJIOTa, OJICMHOBAs KUCJIOTa, CTEApUHOBAs KHUCIIOTA, IJII0K03a, PpyKTo3a,
KpaxmaJi, [eJUTH0J103a, TJIUIIIH)

2.2

ChopMUpOBaHHOCT, YMEHHUH XapaKTepU30BaTh COCTaB, CTpOEHHE, (PU3MUECKHE W XUMHUUYECKHE CBOWCTBA
TUIIAYHBIX TIPEJACTaBUTENICH Pa3IMYHBIX KJIACCOB OPraHMYECKHX BEIICCTB (METaH, 3TaH, dTHUJICH, IIPOIMIICH,
aretuieH, OyraaueH-1,3, metunoyraauen-1,3, 6€H30J1, METaHOJ, 3TaHOJ, STUJICHTIIUKOJIb, TIUIEPHH, (PEHOT,
areTaabJeru, MypaBbiHas U YKCYCHAs! KHCJIOTHI, TJIFOK03a, KpaxmaJl, IeJIJTI0JI03a, aMUHOYKCYCHAsI KUCJIOTA)

2.3

CdopMUpOBaHHOCTh YMEHUS WLUTFOCTPUPOBATH TEHETHUECKYIO CBSI3h MEXIY THITUYHBIMU MPEACTABUTEISIMHU
Pa3IMYHBIX KJIACCOB OPraHWYECKUX BEIIECTB YPABHEHUSMH COOTBETCTBYIOIIMX XMMHUYECKUX PEAKIHUHN C
MCITOJIb30BAaHUEM CTPYKTYPHBIX HOPMYIT
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IIpoBepsiemble nMpeAMeTHBIE Pe3yJbTAaThl OCBOCHHUSI OCHOBHOI 00pa30BaTe/ibHOI POrPaMMbl CPpeIHero

MpPoBEPSIEMOro
001ero oopasoBaHusi
pe3yJabTaTa
24 ChopMUpOBaHHOCTh YMEHUS XapaKTEPU30BaTh UCTOYHUKH YTIIEBOIOPOJAHOTO ChIpbs (He(PTh, MPUPOAHBII ra3,
yroJjb), CHOCOOBI UX MEPepadOTKU U MPAKTUYECKOE MPUMEHEHUE MTPOAYKTOB NepepaboTKu
3 XUMHUA U )KU3Hb. PacuéTrl
ChopMUpOBaHHOCT, YMEHUM BIIQJETh CHUCTEMOM 3HAHMU OO0 OCHOBHBIX METOJIaX HAY4YHOTO IO3HAHWS,
31 UCIIOJIb3YEMBIX B XUMHUU TPU H3YUYCHHHM BEIIECTB U XHUMHUYECKUX SIBIICHHH (HAOJNIOJEHUE, H3MEpEHUeE,
' AKCTIEPUMEHT, MOJICTUPOBAHUE), UCIIOIB30BaTh CUCTEMHbBIE XUMUYECKUE 3HAHUS JJI MPUHSATHUS PEIICHUN B
KOHKPETHBIX )KU3HEHHBIX CUTYaIUAX, CBI3aHHBIX C BEIIECTBAMH U UX IPUMEHECHUEM
ChopMupOBaHHOCTh YMEHHUH COOIOJATh MpaBUia TOJIH30BAHHUS XHMHYECKON TOCYJIONW M J1a00paTOpHBIM
3.2 o0opy/loBaHMEM, a TaKXke IMpaBWia OOpaIleHUs C BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKIUSIMHU IO
BBITIOJIHCHUIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB
ChopMUPOBAaHHOCT, yYMEHUM IUIAHHUPOBATH W BBIMOJHATh XUMHYECKHM DKCIIEPUMEHT (TIpeBpaIieHus
OpPraHUYECKUX BEIIECTB IPU HArPEBaHUM, IOJYYEHHE ATUIIEHA U W3YYEHUE €Tr0 CBOWMCTB, Ka4Y€CTBEHHBIE
33 peakIMu OpraHMYeCKUX BEIECTB, ACHATyparus OeJKOB NMPU HArpEeBaHWH, IBETHBIC PEaKIMH OCJIKOB) B
COOTBETCTBUHM C TIpaBUJIaAMU TEXHMKH OE€30MAaCHOCTH MpU OOpaIlleHWH C BEIIECTBAMH W JIa0OpPaTOPHBIM
000py/IOBaHUEM; TPEICTABIATh PE3YJbTaThl XHMHUYECKOTO JKCIEpPUMEHTa B (opMe 3amucu YpaBHCHHUIH
COOTBETCTBYIOIMX PeaKIuii U HOPMYIHPOBATH BEIBOJBI HA OCHOBE 3THX PE3YJIbTATOB
ChopMUpOBaHHOCT YMEHHH MPOBOAUTH BBIYHCICHHUS I0 XUMHYECKUM ypaBHEHUSIM (MaccChl, 00BEMA,
3.4 KOJIMYECTBA HCXOHOTO BEIIECTBA WJIU IPOIYKTA PEAKIIMHU 110 H3BECTHBIM Macce, 00BEMY, KOJIMUECTBY OHOTO
U3 UCXOJIHBIX BEIIECTB WM MIPOJAYKTOB PEaKIINH)
35 ChopMHUPOBAHHOCTh YMEHHH KPUTHYCCKH AaHAIM3UPOBATH XUMHUYECKYI0 HH(GOPMAIHIO, IMOJy4aeMy U3

Pa3HBIX HCTOYHUKOB (Cpe/IcTBa MaccOBOM MH(pOpMaInu, cetb HTEpHET U ApyTHe)
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NMpoBepPsieMOro
pe3yjabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTATHI OCBOEHHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMBbI CPeIHEro
001ero oopasoBaHusi

ChopMUpOBaHHOCTh YMEHHI COOMIOATh MpaBUjIa 3KOJOTHYECKH 11e7eCO000pa3HOro MOBEACHUS B OBITY U
TPYJIOBOM JIESITEIILHOCTH B IEJIAX COXPAHCHHS CBOCTO 3JI0POBBbS W OKPYKAIOIICH TPHPOTHOU CpEbl,

3.6 OCO3HABAaTh OMACHOCTH BO3JCHUCTBHUS HA )KMBbIE OPraHU3MBbI OMPEACIEHHBIX OPTAHUYECKUX BEILIECTB, TOHUMAs
cmbicn mokazatens [IJIK (mpeaenbHO AOMYyCTUMOW KOHIIEHTpAIlMU), TMOSCHATH HAa TpUMEpax CIocoObl

YMEHBIIEHUS U TIPEOTBPAILICHUS UX BPEIHOTO BO3/ICMCTBUS HA OPraHU3M YEJIOBEKa

11 KUIIACC

Kon . .

O RO IIpoBepsiemble NMpeaMeTHBIE Pe3yJbTAThl OCBOCHHUSI OCHOBHOI 00pa30BaTe/ibHOI MPOrpaMMbl CpeIHero
o01ero odopa3zoBaHus
pe3yJabTarTa
1 Teopernueckne OCHOBbI XUMUU

Biagenue cucreMoil XMMHUYECKMX 3HAHWM, KOTOpas BKJIIOYAET: OCHOBOMOJIAralIINEe MOHATUA (XUMHUYECKUN
DJIEMCHT, aTOM, JJICKTPOHHas 000JI0YKa aToma, S-, p-, 0-3JIeKTpOHHBIC OpOWTAIM aTOMOB, MOH, MOJICKYJa,
BaJICHTHOCTh, 3JEKTPOOTPHUIATEIBHOCTh, CTENIEHb OKHUCIICHMS, XUMUYECKasl CBS3b, MOJIb, MOJISIpHasi macca,
MOJISIDHBIA ~ O0BEM,  KpUCTAIIMYECKass  pemérka, TUIBl XUMHYECKUX  peakiuuid  (OKUCIUTENbHO-
11 BOCCTAHOBUTEJbHBIE, 3K30- M JHAOTEPMUYECKHE, PEAKIMM HOHHOTO OOMEHA), PACTBOp, 3JIEKTPOJIHUTHI,

HEBJIEKTPOJIUTHI, AIEKTPOIUTUYECKAST TUCCOUMALMSA, OKUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XMMHYECKOU
peaKIy, XUMUYECKOE PABHOBECHUE); TEOPHUH U 3aKOHBI (TEOpHS JIEKTPOIMTHYECKON auccounann, Ilepuoau-
yeckuii 3akoH J[.I. MeHaeneeBa, 3aKOH COXpaHEHUS MAacCChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUM SI3bIK XUMUH,
(dakToNIOrMUecKre CBEICHUS O CBOMCTBAaX, COCTaBe, MOTYYCHHH M 0€30MacHOM HMCIOJIh30BAHWU BAKHEUITUX
HEOPraHMYECKHUX BENMIECTB B OBITY M MPAKTUIECCKON ACSITETLHOCTH YEIIOBEKa
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Kon
NMpoBepPsieMOro
pe3yjabTara

1.2

IIpoBepsiemble npeaMeTHBIE Pe3yJbTATHI OCBOEHHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMBbI CPeIHEro
001ero oopasoBaHusi

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ BbIABJATh XAPAKTCPHBIC TIPU3HAKW W B3dUMOCBA3bL HM3YYCHHBIX HOHHTHP'I,
IMPUMCHATL COOTBCTCTBYIOIIHC ITOHATHUS IIPU OIMMCAHHUH CTPOCHUA U CBOMICTB HCOPraHNM4YCCKNUX BCIICCTB U UX
HpeBpaHleHHﬁ; BBISIBJISITh B3aMMOCBSI3b XMMHYECKUX 3HAHUN C MHOHATUSIMHU H NpeACTaBJICHUAMHU JPYTIUX
CCTCCTBCHHOHAYYHBIX ITPCIAMCTOB

1.3

BJ'IaIIeHI/Ie OCHOBHBIMU MCTOAAMH HAYYHOTO IIO3HAHUSA BCHICCTB U XUMHNYCCKUX SIBJICHUU (Ha6J'IIOI[eHI/IC,
N3MCPCHUC, SKCIICPHUMCHT, MOI[CJ'II/IpOBaHI/Ie)

1.4

C(l)OpMI/IpOBaHHOCTI) YMGHHﬁ onpeaACiIATL BAJICHTHOCTb W CTCIICHb OKHUCJIICHUA XHMHUYCCKUX IJJICMCHTOB B
COCAMHCHUAX PA3JIMIHOTO COCTAaBa, BUJ XUMHYECKOU CBS3H (KOBaHCHTHaSI, HMOHHAasdA, MCTAJIJIMYCCKasd,
BOIIOpOJ]HaSI) B COCOUHCHUAX, THUII KpI/ICTaJIJII/I‘ICCKOﬁ peIHéTKI/I KOHKPCTHOT'O BCUICCTBA (aTOMHaSI,
MOJICKYJIAPpHAA, NOHHAs, MCTaHJ'II/I‘ICCKaSI)

1.5

ChopMHUPOBAaHHOCT, YMEHHH OIpEeNesTh XapakTep Cpelbl B BOJHBIX pPacTBOpPaX HEOPTraHMUYECKUX
COeIMHEHUH

1.6

CdopMUpoBaHHOCTh YMEHHUS KIACCU(DUIIUPOBATH XUMUUYECKHUE PEAKIIUH 0 PA3IMUYHBIM MPU3HAKAM (YUCITY U
COCTaBy pearupyromx BelecTB, TerIoBoMy HG(deKTy peakuuu, HW3MEHEHHUIO CTeNeHed OKUCICHUS
AJIIEMEHTOB, 0OPAaTUMOCTH PEAKINH, YIACTHIO KaTaau3aTopa)

1.7

CdopMUpOBaHHOCTh YMEHUN COCTABJISATh YPAaBHEHUS PEaKIMi Pa3NTUYHBIX TUIIOB, MOJHBIC U COKpAIIEHHBIC
ypaBHEHHsI peaKI[Mii HOHHOTO 0OMEHa, YUUTHIBAsI YCIOBUS, IPU KOTOPHIX 3TH PEAKIIUU UIIYT 10 KOHIIA

1.8

CdopMUpOBaHHOCTh YMEHUN MPOBOAUTH PEAKIIMH, MOATBEPKIAONIME KauyeCTBEHHBIH COCTaB Pa3IUYHBIX
HEOPraHWYECKUX BEIIECTB, PACIO3HABATH ONBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOLIHE B BOJAHBIX pacTBOpax
HEOPraHWYECKNX BEIIECTB

1.9

CdopMUpOBaHHOCTh yYMEHHUH pacCKphIBaTh CYIIHOCTh OKUCIUTEIHHO-BOCCTAHOBHUTENBHBIX  PEaKIUN
TIOCPEJICTBOM COCTABIICHHUS DJIEKTPOHHOTO OajaHca 3TUX PeaKIui

1.10

CdopMUpOBaHHOCTh YMEHUW OOBSICHITH 3aBUCUMOCTH CKOPOCTH XHUMHYECKOW PEAKIUU OT Pa3IUIHBIX
dbakTopoB
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IIpoBepsiemble nMpeAMeTHBIE Pe3yJbTAaThl OCBOCHHUSI OCHOBHOI 00pa30BaTe/ibHOI POrPaMMbl CPpeIHero

NpoBepsieMoro
001ero oopasoBaHusi
pe3yabTara

111 ChopMUPOBAaHHOCTh YMEHUN OOBSICHATH XapaKTep CMENIEHUS] XUMHUYECKOI0 PABHOBECUS B 3aBUCUMOCTU OT

BHenrHero BozaencTeus (npunuun Jle Hlatenne)
2 OO6m1as U HeOpraHu4ecKasi XuMHUsI

21 CdopMupoBaHHOCT, YMEHUH packpbiBaTh cMbica Ilepuonuueckoro 3akona J[.M. MenneneeBa u ne-
MOHCTPHUPOBATH €r0 CUCTEMATU3UPYIONIYI0, O0BSICHUTEIBHYIO U MPOTHOCTUYECKYIO (DYHKITUU
ChopMUpOBaHHOCTh YMEHHI XapaKTepU30BaTh AIEKTPOHHOE CTPOCHUE aTOMOB XMMUUYECKUX 3JI€MEHTOB 14
nepuooB [lepuoandeckoit cucteMbl xuMuueckux saeMenToB JI.1. MenneneeBa, UCMOIb3Ys TOHATUS «S-, P-

2.2 , 0-3JIEKTpOHHBIC OPOUTATINY, «IHEPTETUUYCCKUE YPOBHH», OOBACHATh 3aKOHOMEPHOCTH M3MEHEHHUSI CBOWMCTB
XUMHUYECKUX AJIEMEHTOB U MX COCIMHEHUH 10 TepuojaM u rpymnmnam [leproanueckoil CUCTEMbI XUMUYECKUX
anemeHToB J[.M1. MenneneeBa
CdopMUpOBaHHOCTh YMEHUI XapaKTepU30BaTh (OMUCHIBAThH) 00IIMEe XUMUYECKHUE CBOMCTBA HEOPTaHUUYECKHUX

2.3 BEILECTB Pa3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHNE TEHETUYECKOW CBA3U MEKY HEOPTAHUYECKUMU
BEIIECTBAMU C TOMOIIbI0 YPABHEHUIN COOTBETCTBYIOIINX XUMHUECKUX PEAKLIHI
CdopMUpOBaHHOCTh YMEHUN YCTaHABIMBATH MPUHAJJIC)KHOCTh HEOPTaHUYECKUX BEIECTB MO UX COCTaBY K

2.4 OnpeAeIEHHOMY Kiaccy (Tpymre) COeAMHEHHH (MPOCThIE BEIIECTBA — METAJUIBI U HEMETalibl, OKCH/IBI,
OCHOBAHMSI, KUCJIOTHI, aM(pOTEpHbIE TUIPOKCHUJIBI, COJIN)
CdopMUpOBaHHOCTh YMEHUHN HCTOIB30BATh XUMUYECKYIO CUMBOJIMKY ISl COCTABJICHHS (POPMYIT BEIIECTB U

25 yYpaBHEHUN XUMHUYECKUX peakiuii, cucrematnyeckyro HoMeHknaTtypy (IUPAC) u TpuBuanbHble Ha3BaHUSA
OTJIEJIbHBIX HEOPTraHUYECKUX BEUIECTB (yrapHblii ra3, yriaeKUCibli ra3, aMMHUakK, raléHasi U3BeCThb, HerameHas
U3BECTh, MUTHhEBAS COJIA, TUPUT U APYTHUE)
CdopMUpOBaHHOCTh YMEHUI XapaKTepPU30BaTh (OMUCHIBATE) OOIINE XUMUYECKHE CBOMCTBA HEOPTAaHUIECKUX

2.6 BEILECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIAThH CYIIECTBOBAHUE T€HETUUECKOM CBSI3U MEK1y HEOPraHUYECKUMU

BC€MICCTBAMHU C IIOMOIIBIO ypaBHeHI/Iﬁ COOTBCTCTBYIOIINX XUMHWUYCCKHUX peaKI_[I/Iﬁ
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2.7

IIpoBepsiemble npeaMeTHBIE Pe3yJbTATHI OCBOEHHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMBbI CPeIHEro
001ero oopasoBaHusi

CdopMUpOBaHHOCTb YMEHUH IJIAHUPOBATH U BHIMOIHATH XUMHUUECKHUI SKCTIEPUMEHT (pa3jI0KEeHUe NepoKcuIa
BOJAOpOAA B IPUCYTCTBUH KaTallU3aTOpPa, ONPENEICHUE CpPEAbl PACTBOPOB BEIIECTB C IOMOIIBIO
YHUBEPCAIIBHOIO MHAMKATOPA, BIUSHUE PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOW peakluu, peakuuu
MOHHOT0 0OMEHA, KaYeCTBEHHbIE PEaklui Ha cyib(ar-, KapOoOHAT- U XJIOPUI-AaHUOHBI, HA KATUOH aMMOHUS,
pelIeHre YKCIePUMEHTANBHBIX 3a/1a4 1Mo TeMaM «Metamibl» u «Hemeranib») B COOTBETCTBUU € MPaBUIIAMU
TEXHUKW O€30MacHOCTH MpU OOpalIEHUU C BEUIECTBAaMU W JaOOpPaTOPHBIM OOOpPYAOBAHHMEM; MPE/ICTABISATH
pe3yNbTaThl XMMHUYECKOTO JKCIepUMEHTa B (OpMe 3aluCH YPaBHEHHMH COOTBETCTBYIOLMX pEAKIUN U
(dbopMynHpOBaTh BHIBOJIBI HA OCHOBE 3THUX PE3YJIbTATOB

2.8

ChopMupOBaHHOCTh YMEHHUH COOIOJATh MpaBUia TOJIH30BAHHUS XHMHYECKON TOCYJIONW M J1a00paTOpHBIM
o0opy/loBaHMEM, a TaKXke IMpaBWia OOpalleHUs C BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKIUSAMHU IO
BBITMIOJTHEHUIO JTAOOPATOPHBIX XUMUYECKUX OTBITOB

2.9

CdopMUpOBaHHOCTb YMEHUHN XapaKTePU30BATh XUMUYECKHE TIPOLIECCHI, JIEXKAIIHE B OCHOBE MPOMBIIIJIEHHOTO
MOJIyYeHUSI CEPHOM KUCIOTHI, aMMHaKa, a Takke CPOPMUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAYYHBIX
NPUHIIMIIAX U YKOJIOTHYECKUX MPOOJIeMaxX XMMHUYECKOTO MPOU3BOJICTBA

XUMHUA 1 KU3Hb. PacuéThbl

3.1

ChopMUpOBaHHOCTH NPEACTABICHUNA O XMMHYECKON COCTABJISAIONICH €CTECTBEHHOHAYYHON KapTHHBI MHUpAa,
pOJIM XMMHUHM B TIO3HAHUU SIBIICHUW TPHUPOIBI, B (DOPMUPOBAHMM MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOAUMOW IS pelIeHUs MPAKTUYECKUX 3a]ad U ODKOJOTUYECKU
000CHOBAaHHOT'O OTHOUIEHMSI K CBOEMY 37J0POBBIO U PUPOIHON Cpeie

3.2

CdopMUpOBaHHOCTh yYMEHHM KPUTUYECKH AHAIM3UPOBATH XUMHUYECKYI0 HHGOPMAIUIO, TMOTYyYaeMylo H3
pPa3HBIX UCTOYHUKOB (CPEICTBA MACCOBOM KOMMYHHKAIIMK, C€Th IHTEpHET U IpyTHe)

3.3

CdopMUpOBaHHOCTh YMEHHH COOJIOATh IpaBUjIa 3KOJOTHYECKH IeJIecCO00pa3HOTO IOBEJACHUS B OBITY H
TPYJIOBOM JIEATEIILHOCTH B IICJISIX COXPAHSHHMS CBOETO 370POBbSI M OKPYIKAFOIICH TPUPOTHON CPEIBI
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IIpoBepsiemble npeaMeTHBIE Pe3yJbTATHI OCBOEHHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMBbI CPeIHEro
001ero oopasoBaHusi

Oco3HaBaTh OMACHOCTH BO3ACHCTBHUS HA JKHUBBIE OPraHU3Mbl ONPEAECIEHHBIX BEIIECTB, MOHUMAs CMBICI
3.4 nokazarenss IIJIK, moscHATh Ha mnpuMepax crnocoObl YMEHBIIEHUS U MPEJOTBPAILICHHUS HX BPEIHOrO
BO3JICHCTBUS HA OPraHU3M YEJIOBEKA

CdopMUpOBaHHOCTb YMEHHI MTPOBOJIUTH BBIUMCIICHUS C UCIIOJIb30BAHUEM MOHATHUS «MaccoBasi 10JIsl BELIECTBA
B pPacTBOpPE», 00BEMHBIX OTHOLIEHU ra30B MPU XUMHUYECKUX PEaKIUAX, MACChl BEUIECTBA UM 00bEMA Ta30B
3.5 10 U3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO U3 YYACTBYIOUIUMX B PEAKLUHU BELIECTB,
TEIUI0BOTr0 3P (eKTa peakuu Ha OCHOBE 3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, IPEBPAILICHUS U COXPAHCHHUS
SHEPruu

IHNPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

10 KVIACC

Kon IIpoBepsiemMblii 3JIEMEHT COAECPKAHUSA

1 TGOpeTquCKHG OCHOBBI 0pFaHI/I‘{€CKOﬁ XUMHUHN

Hpe,HMeT opraHqucxoﬁ XUMHHU: €€ BO3HUKHOBCHHUC, PA3BUTUC MW 3HAUCHHC B IIOJYUYCHHMHM HOBBIX BCIICCTB U

11 MatepuaioB. Teopus CTpOoeHUsI opraHnueckux coenuHeHut A.M. bytiiepoBa, €€ OCHOBHBIE TTOJIOKECHUS

12 CtpykTypHble (OPMYJBl OpraHUYECKUX BeHIecTB. ['oMonorusi, mzomepus. XUMHUYECKas CBsI3b B OPraHUYECKUX
COEJIMHEHUSX — OJJMHApHbIC U KpaTHBIE cBs3u. [IpeacTaBnenne o knaccuuKauy OpraHnYeCKUX BEIIECTB

13 HomeHknaTypa OpraHM4eckuxX COEJWHEHHH (cUcTeMaThyeckas) W TpPUBHAIbHBIE HA3BaHUA  Ba)KHEUIIUX

HpeHCTaBHTeHCﬁ KJIACCOB OPTraHNYCCKHX BCIICCTB

2 YraeBo10poib

AJIKaHBI: COCTaB U CTPOCHHUE, T'OMOJOTMYECKUU psaa. MeTraH M 3TaH — MOPOCTEHINNE MPEICTABUTENH AIKAHOB:
2.1 | pusmyeckne M XUMUYECKHME CBOWCTBA (pEaKIHMM 3aMEIICHHs W TOPEHUS), HAXOXKIACHUE B TMPHUPOJE, MOTYYCHHE U
MIPUMEHEHHE
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IIpoBepsieMbIi 3JIEMEHT COACPKAHUS

AJKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUN psii. DTHIECH U NPOINUJIEH — MPOCTEUIINE MPEICTABUTENN AJIKEHOB:
¢usznueckre M XMMHYECKHE CBOMCTBa (peaklUMHU TUAPUPOBAHHUSA, TaJOT€HUPOBAHMS, THIpaTallMd, OKHUCICHHUS U
MOJINMEPHU3ALIMH ), TOTYYEHHE U IPUMEHEHHE

2.3

Ankanuensl: OytaaueH-1,3 u MetwiOyTtaaueH-1,3: cTpoeHue, BaKHEWIIME XUMHUYECKHE CBOWCTBA (peakius
nosimMmepu3anuin). [loaydeHne CHHTeTUYECKOTO KaydyKa U Pe3UHbI

2.4

AJIKMHBI: COCTaB U 0COOEHHOCTH CTpOCHUA, TOMOJIOTMYECKUI pAA. ALICTI/IJ'ICH — HpOCTCfIHIHfI npeaACTaBUTCIIb AJIKUHOB!
COCTaB, CTPOCHUC, (1)I/ISI/I‘ICCKI/I€ U XMMMYECKHE CBOMCTBA (peaKHI/II/I T'UMAPUPOBAHUA, TAJIOI'CHUPOBAHUS, THApPATALIUN,
FOpeHI/IH), MOJYUYCHHC U IPUMCHCHHC

2.5

Apenbl. benson: coctas, cTpoeHue, Gu3NUECKre U XUMUYECKUE CBOMCTBA (peaKIMy TaIOTeHUPOBAHUS U HUTPOBAHHUS ),
NOJIydeHHe W TNpUMEHEeHHe. Tollyosl: COCTaB, CTpOe€HHE, (U3UYECKHE M XUMUYECKHE CBOMCTBa (peakiuu
raJOreHpOBaHNsS U HUTPOBAHMS), MOJyYEHUE M NPUMEHEHHE. TOKCHYHOCTh apeHOB. ['eHeThueckas CBSI3b MEKIY
YIJI€BOJ0POIaMH, MPUHAJICKAIIMMHY K Pa3JIMYHBIM KJlaccam

2.6

[IpupoaHbie HCTOYHUKHU YTIIeBOAOPOAOB. [IprupoiHbIil a3 u nmonyTHele HedTsaHbIE Ta3bl. HedTh 1 €€ npoucxoxaeHue.
CnocoObl  mepepabOTKH He(PTH: TMEeperoHka, KPEeKUWHT (TEPMHUYECKHUH, KaTalIuTUYeckuil), muponu3. I[IpoaykTsi
nepepaboTku HeTH, X IPUMEHEHUE B TPOMBIIIUIEHHOCTH U B ObITY. KaMeHHBIN yroJib M MPOIYKTHI €ro nepepaboTKu

KI/ICJIOpOI[COILCp}KaH_II/IC OPraHNYCCKHUC COCANHCHU S

3.1

[IpenenbHbIE OTHOATOMHBIE CIIUPTHL. METAaHOM U 3TAHOI: CTPOCHHUE, (PU3NYECKHE U XUMUYECKHUE CBOWCTBA (PEAKIIUH C
AKTUBHBIMU METaJulaMH, TaJIOT€HOBOJOPOAAaMHU, TOPEHUE), IpUMEHEHHE. BoIopoiHbIE CBSI3M MEXKIY MOJIEKYJIaMHU
cnupToB. /[lelicTBME MeETaHONAa W 3TaHOJIAa HAa OpPraHMW3M uejoBeKa. MHOroaTOMHBIE CHHUPTHI. DTUJIEHIIIMKOIbL H
TJIMLEPUH: CTpOeHUE, (GU3NUECKHEe W XHUMHYECKHE CBOWCTBA (B3aUMOJCHCTBHE CO IICJIOYHBIMUA METaJIAMU,
KaueCTBEHHAasl PeaKiusi Ha MHOTOaTOMHBIE cnupThl). [lelicTBue Ha opraHu3M 4enoBeka. [[puMeHeHue riavuepuHa u
ATUJICHTJIUKOJIS

3.2

DeHoI: CTpOeHNE MOJICKYITBI, PU3NYECKHUE U XUMUYECKHe cBoMcTBa. TokcnuHOCTh PeHona. [lpumenenne geHomna

3.3

AJII)I[CFI/II[BI N KCTOHBI. (DOpMaJ'IBI[eFI/II[, alcTaJIbACTUA: CTPOCHHC, (bHBI/I‘{eCKI/Ie U XMMHYECKHE CBOMCTBA (peaKHI/II/I
OKHCJICHHUA 1 BOCCTAHOBJICHHA, KAYCCTBCHHBIC peaKHI/II/I), IMOJYUYCHHC U IIPUMCHCHHC
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OnHOOCHOBHBIE TpeeNibHbIe KapOOHOBBIE KUCIOTHl. MypaBbUHAs U YKCYCHasi KUCJIOTBI: CTpO€HUE, (puznueckue u

34 |XuUMHUECKHE CBOMCTBa (CBOICTBa, O0IIME IS KJlacca KUCIOT, peakius dTepudukaium), nojiydeHue U npuMeHEHHe.
CreapuHoBasi W OJICMHOBAsI KUCJOTHI KaK MPEICTABUTEIU BBICHIUX KapOOHOBBIX KUCIOT. Mblla KaK COJIM BBICIIMX
KapOOHOBBIX KHCIIOT, MX MOIOIIIEE JICHCTBUE

35 CnoxHbie 3pupbl Kak MTPOU3BOJAHBIE KAPOOHOBBIX KUCIOT. ['maponu3 cioxubix 3¢upoB. Kupsl. ['naponus xupos.
ITpumenenue xupoB. buonornyeckas poJib JKUPOB
VYrieBojbl: coCTaB, Kilaccu(uKaius yrieBoaoB (MOHO-, M- U TIOJMcaxapu/ibl). [ oKo3a — MpoCcTeHIMii MOHOCaXapu:
O0COOCHHOCTH CTPOCHHUS MOJICKYJIbI, (PH3HUUeCKHe U XUMUYECKHE CBOMCTBA (B3aumoeicTBue ¢ ruapokcuaoM meau (11),

36 |OKWCICHHE aMMMauHBIM DAacTBOPOM OKCHIA cepeOpa(l), BoccraHOBIEHHE, OpPOKEHUE TIIOKO3bI), HAXOXKJICHHE B
npupoje, MpuMeHeHue, ouonornueckas posib. @orocunte3. OpyKTo3a Kak U30Mep TIOKO3bl. Kpaxman u meitono3a
KaK MpUpPOJIHbIEe MmoiauMepbl. CTpoeHHe Kpaxmayia M IeJUIoI03bl. DU3nuecKkue U XMMHUYECKUE CBOMCTBa Kpaxmaa
(runposin3, KaueCTBEHHAs PEaKIUs C UOJIOM)

4 A3zoTcoaepxkaniue OpraHnuecKrue COeIMHEHMS

41 AMUHOKHCTOTHI Kak aM(oTepHbIe Opranndeckue coequHeHus. u3nueckue U XMMUYECKHe CBOMCTBA aMUHOKHUCIIOT (Ha
npuMepe rmiuHa). buonoruyeckoe 3HaueHue aMUHOKUCIOT. [lenTuas

42 benku kak nmpupoHbIe BEHICOKOMOJIEKYISIpHBIE coequHeHus. [lepBuuHasi, BTopuyHasi ¥ TPEeTUYHAsI CTPYKTypa OEJIKOB.
XMMHUYECKHE CBOMCTBA OCJIKOB: THAPOJIN3, ICHATYpalusl, KAaUeCTBEHHbBIE PEAKIIUU Ha OENKH

3) BBICOKOMOJIEKYIISIpHBIE COEAUHEHNUS

OCHOBHbIE MOHATUS XUMHUHU BBICOKOMOJIEKYJIAPHBIX COECUHEHHI: MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, CTEIEHb

5.1 | monmumepuzanuu, cpeaHssi MoJeKyasipHas macca. OCHOBHbIE METOJIbI CHUHTE3a BBICOKOMOJEKYISIPHBIX COCIUHEHUN —
MOJIMMEPHU3ALINS U TTOJTUKOHICHCALUS

59 DKCIEpUMEHTAIIbHBIE METOJIbl M3YUYE€HHUS! BEIIECTB M MX MPEBpALICHUN: 03HAKOMIIEHHE C 00pa3liaMH MPUPOAHBIX U
MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayuyyKoB. [loydeHne CHHTETUUECKOro KayuyyKa U pe3UHbI

11 KJIACC
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1 TeopeTnueckrne OCHOBBI XUMUH

XUMHUYECKU 351IeMeHT. AToM. SI1po aToma, U30TOMBI. DJIEKTPOHHAsS 00010YKa. DHEPTETUUECKUE YPOBHH, IMOYPOBHH.

1.1 | AtomHble opOuTanu, S-, P-, d-3memeHThl. OCOOCHHOCTH pacIHpeneICHHs 3JCKTPOHOB IO OpOUTAIsIM B aToMax
AJIEMEHTOB TMEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHASI KOHDUTYpAIUs AaTOMOB
[Tepuonnueckuii 3akoH u [lepuoanyeckas cucrema xumuieckux sneMeHToB .M. Menaeneera. CBa3b NEPUOIUUECKOTO

1o |3aKoHan Ilepuoanueckor cucremMbl XuMUYecKux aiaeMeHToB .M. MeHaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOEHMUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XMMHUUYECKUX DJIEMEHTOB M O0pPa3yeMbIX UMHU IMPOCTHIX M CIIOXKHBIX
BEILIECTB M0 rpynnaM 1 nepruojiaM. 3Ha4eHHUe NEPUOJUYECKOTO 3aKOHA B PA3BUTUH HAYKHU
Crpoenue BemiecTBa. XUMUYECKasi CBSA3b. BUIbl XMMUYECKOM CBsI3U (KOBaJIGHTHAS HEMOJISIPHAS U TIOJISIpHAs, HOHHAS,

1.3 | metayumueckas). MoHBI: KaTHOHBI 1 aHUOHBL. MeXaHW3Mbl 00pa30BaHUs KOBAJICHTHON XUMUYECKON CBSI3HM (OOMEHHBIN
Y JOHOPHO-AaKLIENTOPHBIN). BoopoaHas cBs3b

1.4 | BaneHTHOCTb. DJIEKTPOOTPUIATENBHOCTh. CTENEHb OKUCIEHUS
BemectBa MOJEKYJISIPHOTO M HEMOJIEKYJISPHOIO CTPOCHHUS. 3aKOH IOCTOSIHCTBA COCTaBa BELIECTBA. THIIbI

1.5 | kpucTauIM4EeCKUX pEETOK. 3aBUCUMOCTh CBOWCTBA BELIECTB OT THUIMA KpUCTAIMYecKoW pemérku. [lonsithe o
JUCIIEPCHBIX crcTeMax. VICTUHHBIE U KOJUIOMAHBIE pacTBOpbl. MaccoBas /10711 BEIIECTBa B PaCTBOPE

1.6 | Knaccudukamus HeopraHnueckux coennHeHnid. HoMeHkaTypa HeOpraHM4ecKuX BEIecTB

17 Xumunueckast peakius. Knaccuukanuss XUMHUECKHX pPEaKIMii B HEOPTaHWYECKOW W OPraHWYecKOd XUMHUHU. 3aKOH
COXpaHEHHMsI MacChl BEIIECTB, 3aKOH COXPAHEHUS M MIPEBPAIICHUSI SHEPTUU TPU XUMUYECKHUX PEAKIUAX

1.8 | CxopocTs peakiuu, €€ 3aBUCUMOCTb OT Pa3INnIHBIX (PaKTOPOB

19 OOpatumMble peaknuu. XUMUYECKOe paBHOBecHwe. DaKTOpbI, BIUSIOMIME HA COCTOSHHE XMMHYECKOTO PaBHOBECHSI.
[Tpunumn Jle Hlatense

110 OnextponuTrueckas aucconuaius. CunbHble U cnabbie 3MeKTpoauThl. Cpera BOIHBIX PACTBOPOB BEIECTB: KUCTas,
HeWTpanbHasi, menouHas. Peakiuuyu noHHoro ooMeHa

1.11 | OxucauTenbHO-BOCCTAHOBUTEIbHBIE PEAKITUU
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2 Heoprannueckas xumus

Hemerannel. Ilonoxenue HemeraiuioB B Ilepuoaudeckoin cucreme xumudeckux sneMeHTtoB JI.M. MenneneeBa u

2.1 | ocoOeHHOCTH CTpoeHHsi aTOMOB. DU3MUECKHME CBOWCTBA HEMETAUIOB. AJIIOTPONHUS HEMETAJIOB (Ha MpUMEpe
KHCJIOpoJia, cephl, hochopa u yriaeponaa)
XUMHUYECKHUE CBOMCTBA BaKHEWUIIUX HEMETAIOB (TajloT€HOB, cepbl, a3ora, ¢ocdopa, yriepoga U KPpEeMHUS) U UX

2.2 | coenuHeHUN (OKCHJIOB, KHCIOPOJICOAEPKAIINX KHUCIOT, BOJAOPOAHBIX coenuHeHui). [IpuMeHeHne BaKHEUIIMX
HEMETAJUUIOB U UX COCTMHEHUM
Meramubl.  Ilonoxxenue wMeraiuioB B Ilepuonnueckoir cucremMe xumuueckux osieMeHToB .M. Menneneesa.

2.3 | OcobeHHOCTH CTPOEHUS ANEKTPOHHBIX 000104eK aTOMOB MeTasuioB. O6miue pusndyeckue cBoiicTBa MeTayioB. CIuiaBbl
METAJJIOB. DIEKTPOXUMUUYECKUN P/l HANTPSHKEHUH METaJJIOB

24 XHUMHUYECKHUE CBOMCTBA BOKHEUIIMX METAJJIOB (HATPHH, KaTui, KaJbIMi, MarHUi, aIFOMUHHAM, [IMHK, XpOM, KeJe30,
MeJb) U uX coenuHeHuit. O61me crnocoOpl moxydeHust MeTauioB. [IpuMeHeHre METaJUTOB B OBITY M TEXHHUKE

2.5 |l'enetnueckas cBs3b HEOPraHMYECKUX BEIIECTB, MPUHAJIKAIINUX K PA3JIMYHBIM KJaccaM

3 XUMUS U KU3Hb

31 Ponp xumum B oOecrie4eHHH SKOJOTUYECKOM, DHEPreTHUeCKOW W MHINEeBONW Oe30MacHOCTH, PAa3BUTHUU MEIUIUMHBI.
IloHsiTHE O HayYHBIX METOJAX O3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUI
[IpencraBnenus 06 0OMKMX HAYYHBIX MIPUHIIAIIAX MPOMBIIIJIEHHOTO MOTYyYeHUS BaXKHEUIINUX BemiecTB. UenoBek B Mupe

3.2 | BemecTB M MaTepUaiOB: Ba)KHEWIIIME CTPOUTEIbHBIE MaTepuajbl, KOHCTPYKIMOHHBIE MaTepUalbl, KPACKH, CTEKJIO,
KepaMUKa, MaTepuabl JUIsl 2JIEKTPOHUKY, HAHOMAaTepUallbl, OPraHUYECKUe 1 MUHEPAIbHbBIE yI00peHus

33 XuMUS W 370pOBbE YEJOBEKA: IMpaBWia HCIOJIb30BAHUS JICKAPCTBEHHBIX IMpenapaToB, MpaBuiia 0€30MacCHOTO

WCIIOJIb30BaHUs MPENapaToB OBITOBOM XUMUU B MOBCETHEBHOMN KU3HU
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