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HOACHUTEJIBHAA 3AIINCKA

OBIIAA XAPAKTEPUCTHUKA YYEBHOTI'O TIPEJIMETA «XUMUS»
XuMUS KaK JIEMEHT CHCTEMBbI €CTECTBEHHBIX HAYK UTPAET 0COOYIO POJIb
B COBPEMEHHOW UBWIN3ALIUH, B CO3/IJaHINH HOBOM 0a3bl MaTepualIbHON KyIbTypbl. OHa
BHOCHUT CBOH BKJIaJ B JOPMUPOBAHUE PALIUOHATILHOTO HAYYHOTO MBILUIEHUS, B CO3/IaHUE
LIEJIOCTHOTO MPEACTABICHUS 00 OKPYXKAIOLIEM MUPE KaK O €IMHCTBE IIPUPOJIbI U
4eJl0BeKa, KOTopoe (POpMUPYETCsl B XUMUU HA OCHOBE IIOHUMaHUS BEIIECTBEHHOTO
COCTaBa OKPYXKAIOLIEro MUPA, OCO3HAHUS B3aUMOCBS3H MEXKy CTPOCHUEM BEILECTB, UX
CBOMCTBaMH U BO3MO>KHBIMU 00JIaCTAMU [TPUMEHEHUS.
TecHo B3aMMOJEHCTBYS C IPYTHMU €CTECTBEHHBIMU HayKaMH, XUMUS CTaJIa
HEOTHEMJIEMON YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOIMMBIM YCIIOBUEM YCIIEIIHOTO
TpyZJa U )KU3HU KaKJ0ro wieHa oOmiecTBa. CoBpeMeHHast XUMUS KaKk HayKa
co3uaTenbHasl, Kak HayKa BBICOKMX T€XHOJIOTHI HalpaBiieHa Ha PEIIeHHE TII00aIbHBIX
po0JIeM yCTOMYHMBOTO PAa3BUTHS YEIIOBEUECTBA — CHIPhEBOM, YHEPTETUUECKOM, TTUIIICBOM,
9KOJIOTMYECKOM 0€30MacCHOCTH U OXPaHbl 30POBbSIL.

HEJIA U3YYEHUSA YYUEGHOI'O ITPEJIMETA «XUMMUSI»
['maBHBIME TIENISIME H3y4YEHUS TTpeaMeTa « XuMus» Ha 6a3oBoM ypoBHe (10-11 xi1.) sBisttoTcs:
- hOpMHPOBAHNE CUCTEMBI XUMHUYECKUX 3HAHUN KaK BaKHEHIIIEH COCTaBIISIONIEH
€CTECTBEHHO-HAyYHOW KapTHHBI MUPA, B OCHOBE KOTOPOH JIEKAT KIIFOUEBBIC TIOHSATHS,
(dbyHIaMEHTATBHBIC 3aKOHBI M TEOPUH XUMHH, OCBOCHHE SI3bIKa HAYKU, YCBOCHHUE U
MMOHUMAHHE CYITHOCTH JOCTYITHBIX 0000IIEHNUH MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHHE
C UCTOPHEN UX Pa3BUTUS U CTAHOBJICHUS;
- popMuUpOBaHUE U pa3BUTHE MPECTABICHNUN O HAyYHBIX METOJaX MO3HAHUS BEIIECTB U
XMUMHUYECKUX peaklnid, HeOOXOJUMBIX JUIsl MPUOOPETEHUS YMEHUN OPUEHTUPOBATHCS B MUPE
BEIIECTB U XUMUYECKHX SIBJICHU, UMEIOUIMX MECTO B MIPUPOJIE, B IPAKTUUECKOHN U
MMOBCEIHEBHOMN JKHU3HH;
- pa3BUTHE YMEHUUN U CIOCOOOB ACATEILHOCTH, CBI3aHHBIX C HAOIIOACHUEM U OOBSICHEHHEM
XUMHYECKOTO HKCIIEPUMEHTA, COOJII0IEHUEM TPaBUII O€3011aCHOTO 0OpaIeHHs C BEIECTBAMU
- ajanTanus o0yJaromuxcs K yCJIOBUSAM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
- (opMUpPOBaHUE UHTEIUIEKTYAIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHHYECTBY, CAMOCTOSITEIbHOMY MPUHSATHIO TPAMOTHBIX PEIIEHUN B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUsX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;
- popMupoBaHue y 00y4aIOUIUXCS KIFOYEBBIX HABBIKOB (KIFOUEBBIX KOMIIETEHIIHI),
HMMEIOIIUX YHUBEPCATbHOE 3HAYCHHE JUTSl PA3TIMYHBIX BUJOB JIESTEIBHOCTH: PEIICHHUS
npoOJieM, OKMCKa, aHAIK3a U 00pabOTKH MHGOPMAIIHH, HEOOXOJUMBIX
JUIS IPUOOPETEHUS OTIbITA IEATEIBHOCTH, KOTOpasi 3aHUMaeT Ba)KHOE MECTO B MIO3HAHUU
XMMHH, a TAKXKe JUIS OLIEHKH C TIO3HIIMIA SKOJIOTHUYECKO 0€30MacHOCTH XapaKkTepa
BIIUSIHUS BEIIECTB U XUMUUYECKUX MTPOIIECCOB HA OPTraHU3M YeJIOBEKa U MPUPOTHYIO CPEIY;
- pa3BHUTHE O3HABATEJIBHBIX HHTEPECOB, MHTENIEKTYaIbHBIX U TBOPYECKHX CIIOCOOHOCTEN
oOyuaronuxcs: crnocoOHOCTH CaMOCTOSITENILHO MPUOOPETaTh HOBBIE 3HAHUS IO XUMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSAMH, HCIIOIb30BaTh COBPEMEHHbBIE HHPOPMAIIHOHHBIE
TEXHOJIOTUU JIJIs TIOUCKA U aHalli3a y4eOHOU U HAYYHOTIOMYJIAPHOM HH(POPMAIIUH XUMHUYECKOTO
COJICpKaHUS;
- popMUpPOBaHUE U PA3BUTHE Yy 00YUAIOIIUXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIILIEHHS, HA0II0IaTEIbHOCTH, COOPAHHOCTHU, aKKYPaTHOCTH, KOTOPbIE 0COOEHHO
HEO0OXO0IMMBI, B YACTHOCTH, MIPH IJIAHUPOBAHUH U TPOBEICHUN XUMUYECKOTO SKCIIEPUMEHTA,
- BOCIIMTaHUE Y OOy4aromuXxcs yOex IEHHOCTH B TYMaHUCTUYECKOW HAMIPABICHHOCTH XHUMHUH, €
B)KHOU POJIU B PEIICHUH TJI00ATBHBIX MPOOIEM pallMOHATBFHOTO MPUPOAOIIONHE30BAHNUS,
MIOTOJIHEHUS SHEPTETUUECKUX PECYPCOB M COXPAHEHUSI PUPOIHOTO PABHOBECHSI, OCO3HAHUS



HE00X0IMMOCTH OEpeXHOT0 OTHOLICHHUS K IPUPOJE U CBOEMY 370POBBIO, a TAKXKE
pUOOPETEHUS OIBITA HCIIOJIb30BAHUS MOTYYSHHBIX 3HAHUN JJIS1 IPUHITHS TPAMOTHBIX PEIICHUN
B CUTYalUsX, CBA3aHHBIX C XUMUYECKUMHU SIBJICHUSMH.

MECTO YYEBHOI'O IIPEIMETA «XUMHUS» B YYEBHOM IIJIAHE
Ha u3ydyenne npeamera «Xumus» B 10-11 knmaccax otBoxutcst 68 wacos: B 10 kinacce — 34 yaca
(1 gac B Henemo), B 11 kmacce — 34 gaca (1 yac B Heen0).



COILEPKAHUE YYEBHOI'O IIPEJIMETA
10 KVIACC

TeopeTnueckue 0CHOBbI OPraHM4YeCKOM XMMHH

[IpenMer opraHMuecKoi XUMUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAUYECHUE B IIOJYYEHUH HOBBIX
BELIECTB U MaTepranoB. Teopus cTpoeHus: opranndeckux coeaunenuii A.M. byrneposa, eé
OCHOBHbIE 110J10KeHUsI. CTpYKTYpHbIE (POPMYJIbI OPraHUYECKUX BeLECTB. [ 'omMoorus,
n3oMepusi. XUMHUYECKas CBSA3b B OPraHU4YECKUX COETUHEHUSIX — OJJUHAPHBIE U KPAaTHbBIE CBS3H.
[IpencraBnenue o kinaccuukanuy oprannyeckux BemecTs. HoMeHknaTypa opranndeckux
COEIMHEHUH (cucTeMaTHyecKas) U TpUBHUAJIbHbIC HA3BAHUS BKHEHILINX IPEICTaBUTENEH
KJIACCOB OPraHNYEeCKUX BELIECTB.

JKCIepUMEHTAIbHbIE MeTO/Ibl H3yYeHHUSs BelleCTB M UX NMpeBpalleHuil

O3HakoMJieHHEe ¢ 00pa3laMi OpraHnYeCcKUX BEUIECTB U MaTepualaMH Ha UX OCHOBE,
MOJIETUPOBAHNE MOJIEKYJI OpraHMYECKUX BEIIECTB, HAOIIOACHNE U OTIMCAHNE
JIEMOHCTPAIIMOHHBIX OIBITOB MO NMPEBPAILEHUIO0 OPraHUYECKUX BEIIECTB IIPU HarpeBaHUU
(nnaBneHue, 0OyriIvMBaHUE U TOPEHUE).

Yraesonopoasl

AJNKaHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKUN psAll. MeTaH U 3TaH — mpocTenmne
MIPE/ICTaBUTENHN aJIKAaHOB: (U3NYECKHE U XMMUUECKHE CBOMCTBA (peakuy 3aMeIIeHHs U
TOpEeHUs ), HaX0Xk/IeHHE B IPUPO/IE, MOTYYeHNE U TPUMEHEHHUE.

AJKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUN PsiA. DTUIIEH U IPOTTUIIEH —

MIpOCTENIINE MTPEICTABUTENN aJTKEHOB: (U3NYECKUE U XUMHUECKHE CBOICTBA (peaKuu
TUIPUPOBAHUS, TaJOT€HUPOBAHUS, TUAPATAIIH, OKUCICHUS U TIOJMMEPU3aIliK), TOJIydeHUuEe U
IIPUMCHECHHE.

Ankanuensl: OyragueH-1,3 u MmetunOyraaueH-1,3: cTpoeHne, BAXKHEUIIINE XUMUYECKUE
cBOMcTBa (peakuus noauMepusanun). [lonyuyeHne CHHTETHYECKOTO KaydyKa U PE3UHBI.
AJIKHUHBI: COCTaB U 0COOEHHOCTH CTPOEHUS, TOMOJIOTHYECKUN Pl AIIETHIICH — MMPOCTECHIIIHIA
IIPEJCTaBUTEINb AJIKMHOB: COCTAB, CTPOCHUE, (PU3MUECKHE U XUMUYECKUE CBOWCTBA (peaKkuu
T'HJIPUPOBAHUS, FAJIOTEHUPOBAHHUS, TUAPATALUHU, TOPEHNUST), TIOTy4YEHHE U IPUMEHEHHUE.

Apensl. ben3oui: cocras, cTpoeHue, pU3NUECKUe U XUMHUECKUE CBONCTBA (peakLuu
raJJor€HUPOBAaHUS U HUTPOBAHMUS), IIOJydeHUE U IpUMeHeHue. Toyos: coCTaB, CTPOCHHUE,
¢bu3nyeckre 1 XMMUUYECKHE CBOMCTBA (peakuy raloreHUPOBAHUS M HUTPOBAHMSI), IOJIy4YCHUE U
npuMeHeHne. TOKCHYHOCTh apeHOoB. I'eHeTndeckast CBsA3b MEXAY YIIIEBOIOPOIaMH,
IIPUHAUICKANTUMU K Pa3JIMYHbIM KJIaCCaM.

ITpupoiHBIE HCTOYHUKH YIi1€eBOAOPOA0B. IIprupoansblii ra3 u nomyrHsle HedTsaHble ra3sl. Hed1hb
u e€ npoucxoxaeHue. CrnocoObl nepepaboTKU HEPTU: IEPErOHKA, KPEKUHT (TepMUYECKUH,
KaTaJuTuaeckui), nuposus. Ilpoaykrsl nepepaboTku HedTH, UX IPUMEHEHHE B
IIPOMBIIIICHHOCTH U B ObITy. KaMeHHBIH yroJib U MPOyKThI €ro nepepadoTKH.
JKCIEPUMEHTAJIbHbIC METO/AbI H3YYCHHUs BEIECTB M UX NPeBpalleHuil

O3HakomiieHHE ¢ 00pa3lamMHu IIacTMacc, KaydyKoB U pe3uHsl, KoJutekuuu «HedTs» 1 «Yroby,
MOJEIMPOBAHUE MOJIEKYJI YIIIEBOJOPOIOB U raJIOr€HONPOU3BOIHBIX, IIPOBEICHHUE TPAKTUIECKON
paloThI: MOJIy4YeHHE ITUIICHA U U3yYEHUE €0 CBOICTB.

Pacuérnble 3amaun

Bbruncienus no ypaBHEHUIO0 XUMHUECKOH peakiuu (Macchbl, 00bEMa, KOJTMYECTBA HCXOAHOTO
BEIIECTBA WM MPOJIYKTa PEaKIMK 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO U3
MCXOJIHBIX BEILECTB UM MPOAYKTOB PEAKIINN).

Kucaopoacoaep:xamme oprannyeckue coe{MHEHUS

[IpenenbHbIe OJTHOATOMHBIE CIUPTHL. METaHOJI ¥ 3TaHOJ: CTPOCHUE, (pU3nUecKue u
XMMUYECKHE CBOMCTBA (peakIMM ¢ aKTUBHBIMU METaJUIaMU, FaJloT€HOBOAOPOIaMHU, TOpEHHe),
npuMeHeHne. Bopopoaabie CBsA3M MEX Iy MOJIEKYJIaMU CIIUPTOB. JlelicTBHE MeTaHOJIa U 3TaHOJIa
Ha OpraHMU3M YeJIOBEKa.



MHOroaToMHbI€ CIIUPTHI. DTUICHIIIMKOIb U TIMLEPUH: CTPOCHUE, (PU3NYECKHe U XUMUYECKUE
CBOJCTBa (B3aMMOJEMCTBHE CO LIEJIOYHBIMU METAJUIAMH, KAUECTBEHHAs peaklys Ha
MHOTOATOMHBbIE criupThl). [leiicTBue Ha opraHu3M uenoBeka. [[pumenenue raunepuHa u
STUJICHTJIUKOJIS.

@DeHoI: CTPOCHUE MOJICKYITBI, PU3NIECKHIE U XUMHUECKHE CBOMCTBA. TOKCHYHOCTH (heHoJIa.
[Ipumenenue denoua.

Anpaeruapl 1 kKeToHbl. PopManbAeTu, aeTaNnbIeTu: CTPOCHHE, PU3NIECKUE U XUMUYECKHE
CBOMCTBa (peaKui OKUCIEHUS U BOCCTAHOBJICHUS, KAUECTBEHHBIE PEAKIIUN), TIOJTYYEHUE U
IIPUMEHEHHUE.

AlIeTOH: CTpOeHHE, PU3NUECKUE U XUMUYECKHE CBOMCTBA (PEaKIIUU OKUCIICHUS 1
BOCCTaHOBJICHUS ), IOJIyY€HUE U IPUMEHEHHE.

OaHOOCHOBHBIE MpefieNbHbIE KAPOOHOBBIE KUCIOTh. MypaBbUHAs U YKCYCHAsl KUCIIOTHI:
CTpoeHue, (pU3nvecKre U XMMUYECKUE CBOMCTBa (CBOMCTBA, OOIIME /I Kjlacca KUCIIOT, PeaKIIUs
sTepudUKalnn), NOTydeHHe U puMeHeHne. CTeapruHOBast U OJIEMHOBAsI KUCIOTHI Kak
MIPEICTAaBUTENN BBICIIMX KapOOHOBBIX KMCIOT. Mbljla KaKk COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOLIEE ACUCTBHE.

CrnosHble 3(hupbl KaK MPOU3BOIHbIE KAPOOHOBBIX KUCIOT. [ MAposin3 cloKHBIX 3¢upoB. Kupsl.
I'maponus xupos. [Ipumenenne xupos. buosorndeckas posb KUPOB.

VYrieBoapl: cocTaB, KiIacCU(pUKAIKS YIIIEBOJIOB (MOHO-, TU- M TIOJTUCAXAPHUJIBI).

I'moko3a — mpocTeiiunii MOHOCaxapu/i: 0COOEHHOCTH CTPOECHUS MOJIEKYIIbI, PU3NYECKUE

U XUMHUYECKHUe CBOMcTBa (B3aumoeiicTeue ¢ rupokcuiom meau(ll), okuciaenne aMmmuadyHbIM
pactBopoMm okcuaa cepedpa(l), BoccranoBieHne, OpOKEHHUE TITIOKO3BI), HAXOXKICHUE B TIPUPO/IE,
puMeHeHue, onosornueckast poib. orocuntes. PpykTo3a Kak U30MEP TITFOKO3bI.

Caxapo3a — npeacTaBUTENb AUCAXapUI0B, THIPOJIN3, HAX0KICHNE B IPUPOJIE U IPUMEHEHHE.
Kpaxman u nemrrono3a kak npupoHelie noaumepsl. CTpoeHre KpaxMaiia U HEJUTH0I03bL.
duznyeckue U XMMHUYECKHUe CBOMCTBA Kpaxmaia (TUIPOJIN3, KaUeCTBEHHAs PEAKIIHsI C HOJ0M).
JKCNePUMEHTAIbHBbIE METOAbl H3YYEHHS BELIECTB U UX NPpeBpallleHu il

[IpoBenenue, HaOMIOAEHNE U ONMCAHUE IEMOHCTPAIIMOHHBIX OTBITOB: TOPEHHUE CITUPTOB,
KaueCTBEHHBIC PEAKIIMK OTHOATOMHBIX CITUPTOB (OKUCIIeHHE 3TaHoa okcuaoM meau(1l)),
MHOTOATOMHBIX COUPTOB (B3auMoIeHcTBUE rauiepuHa ¢ ruapokcuaom meau(Il)), anpnerunos
(oxucaeHue aMmmMuadHbIM pactBopoM okcuna cepedpa(l) u rumpoxcuaom meau(Il),
B3aMMO/ICHCTBUE Kpaxmalia C HOJIOM), IPOBEACHUE MTPAKTUUECKOW pabOThI: CBOMCTBA pacTBOpa
YKCYCHOM KHCJIOTBI.

Pacuérnnie 3agaun

Boruncnenus o ypaBHEHUIO XMMHUECKON peakiuu (Macchl, 00bEMa, KOJTMYECTBA HCXOJHOTO
BEIECTBA WJIM MIPOAYKTa PEaKIUU [0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3
HCXOJHBIX BEILIECTB WJIM MPOIYKTOB PEAKIUN).

A3oTcoaep:kaniue OpraHu4ecKkue coeJHHeHus!

AmuHbl. MeTHIIaMUH U aHUIIMH: COCTaB, CTPOCHUE, (DU3HUECKHE U XUMUYECKHE CBOICTBA
(ropeHue, B3aMMOICUCTBUE C BOJIOW U KUCTIOTAMHU).

AMUHOKHUCIIOTHI KaK aM(pOTepHbIEe OpraHnyeckue coequHeHus. Gu3nueckue u XuMUYECKUe
CBOICTBAa aMUHOKHCIIOT (Ha IpUMepe IMIKHA). bruojgoruueckoe 3HaueHue aMMHOKHUCIIOT.
Ilenrtuapl.

benkn kak npupoHbIE BEICOKOMOJIEKYIIIpHBIE coelnHeHus. [IepBuuHnas, BropuyHas u
TPETUYHAas CTPYKTypa OeKOB. XMMHUYECKHE CBOMCTBA OEIIKOB: TUAPOIIHN3, IeHATYpalys,
Ka4eCTBEHHbIE PEAKIIUU Ha OEJIKH.

JKCIEPUMEHTAJIbHbIC METO/AbI H3YYCHHUs BEIECTB M UX NPeBpalleHuit

HaGnronenue u onrcanie JeMOHCTPAIIMOHHBIX OTBITOB: JIeHATypalysi OSJIKOB NP HarpeBaHMH,
I[BETHBIE pEaKIMH OEITKOB.

BricokomoieKkyIsipHbIe COeIHHEHHS

OcHOBHBIE IOHATHSA XUMHUH BBICOKOMOJIEKYIISIPHBIX COEIMHEHUI: MOHOMED, MOJHUMED,



CTPYKTYpPHOE 3BE€HO, CTEIIEHb ITOJIMMEPHU3aLIUH, CPEIHSAS MOJIEKYJIsIpHas Macca.
OCHOBHBIE METO/IbI CUHTE3a BBICOKOMOJIEKYJIIPHBIX COEJMHEHUN — OJIMMEPU3aLs U
IIOJINKOHJICHCALIUS.

[InacTMaccsl (1OJIMATUIIEH, TOJTUIPONWIEH, TOJUBUHWIXJIOPU, oaucTupod). HatypanbHblii u
CUHTETHYECKUE KayuyykH (OyTaaueHOBBIN, XJIOPONPEHOBBIA U N30IIPEHOBBIN). BoslokHa:
HaTypaJIbHbIE (XJIONOK, LIEPCTh, MIENK), HCKYCCTBEHHBIE (all€TaTHOE BOJIOKHO, BUCKO3a),
CUHTETHYECKUE (KApOH U JIABCaH).

JKCIepUMEHTAIbHbIE MeTO/Ibl H3yYeHHs BellleCTB 1 UX NpeBpalleHuii

O3HakoMJieHHEe ¢ 00pa3LiaMu IPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yKOB.
MexnpeameTHble CBSI3U

Peanu3zanus MexxnpeaMeTHbIX CBs3€l Ipu U3ydeHUH opranndyeckoit xumuu B 10 kinacce
OCYILIECTBJISIETCS Uepe3 UCMOJIb30BaHNE KaK OOLUX €CTECTBEHHO-HAYyYHbIX MOHATUH, TaK U
MOHATHH, SABISIOUIUXCA CUCTEMHBIMU 11 OTJENIBbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.
OO11ue ecTecTBEHHO-HAYUHbIE TIOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, rUMoTe3a, 3aK0H, TEOpus,
aHaJIu3, CUHTE3, KJIaccu(UKaIus, NepuoInIHOCTh, HAOII0ACHNE, U3MEPEHHE, SKCIIEPUMEHT,
MOJETTUPOBAHUE.

®du3nka: MaTepusi, SHEPrusi, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPT€TUYECKUI YPOBEHD,
BEIIECTBO, TEJIO, 00bEM, arperaTHoe COCTOSIHUE BEIIECTBA, (PU3NYECKUE BETUYMHBI U €TUHULIbI
WX U3MEpPEHUS.

buonorus: knetka, opranusm, ouochepa, 0OMEH BEIeCTB B OpraHu3Me, POTOCUHTE3,
OMOJIOTMYECKU aKTUBHbIE BellecTBa (OENKU, YIIIEBOIbI, )KUPHI, (DEPMEHTHI).

I'eorpadust: MuHepabl, FOpHbIE TOPO/IbI, OJIE3HBIE HCKOMIAEMbIE, TOTINBO, PECYPCHI.
TexHosorus: numieBbie MPOIYKTHI, OCHOBBI PAllMOHAILHOTO MUTaHUSI, MOIOIIIHE

CPEACTBA, JIEKAPCTBEHHBIE M KOCMETUYECKHE ITPenapaThl, MaTepHUaibl U3 HCKYCCTBEHHBIX

Y CUHTETHYECKUX BOJIOKOH.

11 KJIACC

Teopernyeckue 0CHOBbI XUMHHU

XUMHUYECKUH dJIeMEeHT. AToM. SIIpo aroma, M30TOIbI. DJIEKTPOHHAS 000JI0UKA.
DHepreTuyecKre ypoBHHU, MMOAYPOBHH. ATOMHBIE OpOUTAIH, S-, P-, O- 2II€eMEHTHI.
Oco0OeHHOCTH pacIpeesieHUs 3JIEKTPOHOB 110 OPOUTAISIM B aTOMaXx JIEMEHTOB MIEPBBIX YETHIPEX
MePUOA0B. DIIEKTPOHHAs KOH(PHUTypaIHsi aTOMOB.

[Tepuonnueckuii 3akoH u [lepuoanydeckas cucrteMa xumuueckux 3nemMenToB J[.M. Menaeneena.
CBs3b NepHOIMYECKOTo 3aKoHa U [leproanueckoit cucteMbl XUuMHYECKUX demeHnToB 1. M.
MenaeneeBa ¢ COBpEMEHHON TEOPUEH CTPOCHHUS aTOMOB.

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMUYECKUX AIEMEHTOB U 00pa3yeMbIX UMHU MIPOCTHIX U
CJIOKHBIX BEILIECTB MO I'PyHIaM U MepuoiaM. 3Ha4eHHE NePUOJUYECKOT0 3aKOHA B pa3BUTUU
HayKH.

Ctpoenue BemecTBa. XUMHUUYECKasl CBs3b. BUIbI XUMHUUYECKOH CBSI3U (KOBaJICHTHAS
HETIOJISIPHAS U TOJISIpHAsi, HOHHAsI, MeTAJINYecKas ). MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOM
XUMHUYECKOH CBsI3U (OOMEHHBIN M JIOHOPHO-aKIIENTOPHBIN ). BomopoaHas cBsi3b. BameHTHOCTD.
DneKTpooTpULATENbHOCTh. CTeneHb OKUCIeHns. FIOHbI: KAaTHOHBI U aHUOHBI.

BemiectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBA
BelllecTBa. THUIbI KPUCTATNIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIIA
KPUCTAJUIMYECKOM PEIIETKU.

[Tonsarue o aucnepcHbIX cucreMax. VICTUHHBIE M KOJUTOMAHBIE pacTBOpbl. MaccoBas A0Jis
BEILIECTBA B pacTBOPE.

Knaccudukarus HeopraHuueckux coeiMHeHnid. HoMeHkaTypa HeopraHu4eckix BEIIeCTB.
I'eneTnueckast CBsI3b HEOPraHUUYECKHUX BEILLECTB, MPUHAIICKAITUX K PA3TUUYHBIM KJIACCAM.
Xumnueckas peaknus. Kiaccupukanus XMMHYeCKUX peakiliii B HEOPraHMIECKON U
OpraHMYEeCKOM XUMHUH. 3aKOH COXPAaHEHHUS MacChl BEILIECTB, 3aKOH COXpPaHEHUS U



MIPEBPAIIEHUS SHEPTUH TTPU XUMHUYECKUX PEaKIIUSIX.
CkopocTh peaknuu, e€ 3aBUCUMOCTb OT pa3IuyHbIX GakTopoB. OOpaTuMbIe peakuy.
Xumuueckoe paBHoBecue. DakTopsbl, BIUSIONUE HA COCTOSHUE XUMUYECKOTO PAaBHOBECHS.
[Tpunnun Jle HlaTense.

OnexrponuTHuecKas nucconuanus. CUbHbIC U caadble 3JeKTposnThl. Cpea BOJHBIX
pPacTBOPOB BEIIECTB: KHUCIIAsA, HEUTpaibHas, menouHas. [lonamue o 6000pooHOM noKazameine
(pH) pacmeopa. Peakuun HOHHOTO OOMEHa. [ UOpOIU3 HeOpeaHUYeCKUX U OPSAHULeCKUX
seujecms. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIC peakluu. [lonamue 00 s1ekmponuse pacniagos
u pacmeopog coneu. llpumenenue snekmponusa.

JKcnepuUMeHTAJIbHbIE MeTO/bl H3YYeHH sl BelleCTB U UX NMpeBpanieHuii

Hemonctpanus tabnunsl [I.J. MenneneeBay», n3ydeHne MoAeIe KPUCTAUNIMIECKUAX PEIIETOK,
HaOJIIOZICHUE U OTMCAHKUE IEMOHCTPAIIMOHHBIX U JJAOOPATOPHBIX OIBITOB (Pa3yIoKEHUE
MEePOKCHU/IAa BOJIOPOJIa B IPUCYTCTBUH KaTalnu3aTopa, OMpeaesieHne Cpeibl paCTBOPOB BEIIECTB
C TIOMOIIIO YHUBEPCATHHOTO WHIUKATOPA, PEAKIIMK HOHHOTO 0OMEHA), TPOBE/ICHHE
MPaKTUYECKOU paboThl «BiusiHUE pa3IudHbIX (PAaKTOPOB HA CKOPOCTh XUMHUECKOUW PEaKITUm.
PacuérHble 3agaun

PacuéTel o ypaBHEHUSIM XUMUYECKUX PEAKIIUH, B TOM YHUCIIE TEPMOXUMUYECKUE PACUETHI,
pacy€ThI C UCTIOIB30BAHUEM TOHSATHS «MACCOBAsI IOJISI BEIIIECTBAY.

Heopranunueckasi xumus

Hewmeramnsl. [lonoxenne Hemeramwios B [lepuoudeckoit cucteMe XUMUYECKUX

anemenToB JI.1. MeHneneeBa u 0COOEHHOCTH CTpOEHHUs aToMOB. Du3nyecKkne CBOMCTBA
HEMETAJJIOB. AJIIOTPOTIHS HEMETA/UIOB (Ha IPUMEPEe KUCIOpoa, cepbl, hochopa u yriaepoaa).
XUMHUYECKHE CBOMCTBA BAKHEUIITNX HEMETAIUIOB (TaJIOT€HOB, CEphl, a30Ta, (ocdopa, yriaepoaa u
KpEMHUS) U UX COEAMHEHUN (OKCHIOB, KUCIOPOACOAEPKAIINX KHUCIIOT, BOJOPOIHBIX
COCTMHCHMI).

[IpumeHeHre BaXKHEUIINX HEMETAIIOB U UX COCTMHEHUN.

Merannel. [lonoxenue meraioB B [leproanueckoit cucreme Xumuyeckux snemenToB [.H.
MenneneeBa. OCOOEHHOCTH CTPOCHHUS SJIEKTPOHHBIX 000JI0YEK aTOMOB

MeTtaioB. O0mme pusndeckue cBoicTBa MeTalIoB. CIIaBbl METAIIIIOB. DJIEKTPOXUMUYECKUM
P HANIPSIKEHU METalIoB.

XHWMHUYECKHE CBOMCTBA BAXKHEUIIINX METAIUIOB (HATPUM, KaJIWH, KaJIbIIMA, MarHui, aTlOMUHHMN,
LUHK, XpOM, JKeJe30, Me/Ib) U UX COCTUHEHHI.

O61ue croco6b! noaydeHus MetamioB. Memannypeus. Kopposus memannos. Cnocobul 3auumol
om kopposuu. IlpuMeHeHrne MeTaJlIoB B OBITY U TEXHUKE.

JKCNepUMEeHTAIbHbIE MeTO/Ibl H3y4YeHHUs BellleCTB M X NMpeBpalleHuii

N3yuenue kouiekuuu «MeTasibl U CIIaBbl», 00pa3lioB HEMETAIIOB, PEIICHHE
SKCIEPUMEHTAJIBHBIX 33/1a4, HAOII0ACHNE U ONHMCAaHUE IEMOHCTPALIMOHHBIX U J1a00PaTOPHBIX
OTIBITOB (B3aMMO/ICICTBIE TUAPOKCUIA ATFOMUHUS C PACTBOPAMU KUCIIOT U LIEI0YECH,
KaueCTBEHHbBIC PEAKIIMHI Ha KATHOHBI METAIJIOB).

Pacuérnbie 3agaun

Pacuétbl macchl BelecTBa Uin 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MAcce WM
00BEMY OJIHOTO U3 YYaCTBYIOIIUX B PEAKIIUU BEUIECTB, pacu€Thl Macchl (00bEMA, KOTMYECTBA
BEII[ECTBA) MPOYKTOB PEaKIMH, €CITU OJTHO U3 BELIECTB UMEET MIPUMECH.

XuMus " KA3Hb

Ponp xumun B o0ecrieueHu SKOJOTHIECKOM, JHEPTeTUIECKOM 1 THIIEBON O€30MacHOCTH,
pa3BUTUU MeAUIHUHEL. [ToHATHE 0 HAYYHBIX METOJaX MO3HAHUS BEIIECTB U XUMUYECKUX
peaKuum.

[IpencraBnenust 00 OOMMX HAYYHBIX TPUHIIMIIAX MPOMBIIUICHHOTO MOJTYYEeHUS BaKHEHIITNX
BEILIECTB.

UYenoBek B MUpPE BEIIECTB M MATEPHANIOB: BAKHEHUIITHE CTPOUTETHHBIC MaTepUabl,
KOHCTPYKIIMOHHBIE MaTepUabl, KPACKH, CTEKIIO, KepaMHUKa, MaTepUabl 7S DIEKTPOHUKH,



HaHOMAaTepHaJIbl, OPraHUYECKUE U MUHEPAIbHBIE yI00pEHUSI.

XUMUS U 3I0pOBbE YEIOBEKA: MpaBUjia UCIOIb30BAHUS JIEKAPCTBEHHBIX IIPENapaToB, IpaBuia
0€30I1aCHOTO HCII0JIb30BAHMSI MTPETIapaToOB OBITOBOI XMMHH B IOBCEJHEBHOM KU3HU.
MexnpeameTHble CBSI3H

Peanuzanus MeXIpeIMETHBIX CBsI3€H NP N3y4eHUH 00Iel U HEOpPraHUYEeCKOH

xumuH B 11 KiTacce oCymecTBIsSeTCs 4epe3 UCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHOHAYIHBIX
MOHATHM, TaK U IOHATUH, SIBJISIFOIUXCSI CHCTEMHBIMU JUISl OTAEIBHBIX PEIMETOB €CTECTBEHHO-
Hay4yHOTO IMKJIA.

OO11ue ecTecTBEHHO-HAY4HbIE MOHATHUSA: HAyYHbIN (DaKT, rUIOTE3a, 3aKOH, TEOPHUS,

aHaJM3, CHHTE3, KIIacCCH(PUKALNs, TIEPHOIMIHOCTh, HAOIIOACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE,
U3MEpEHUE, SIBJICHUE.

®du3znka: MaTepusi, SHEPruUsl, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, N30 TOTI,
PaZvo0aKTUBHOCTh, MOJIEKYJIA, SHEPTreTHUYECKUI YPOBEHbB, BEIIECTBO, TEN0, 00bEM, arperaTHOe
COCTOSIHUE BEIEeCTBA, GU3NYECKHE BEJIMYUHBI U €IMHULIBI UX U3MEPEHUs, CKOPOCTb.
buonorus: kierka, opraHu3M, 3KocrucTeMa, Ouocdepa, MaKpo- 1 MUKPOIJIEMEHThI, BATAMUHBI,
00OMEH BEUIECTB B OPraHU3Me.

I'eorpadusi: MuHEpabl, FOpHbIE OPO/IbI, OJIE3HBIE HCKOTIAEMBbIE, TOTLIIUBO, PECYPCHI.
TexHonorus: XuMu4eckast MPOMBIIIIEHHOCTb, METAJUTYPTrHsi, IPOU3BOACTBO CTPOUTENIBHBIX
MaTepHajIoB, CEIbCKOXO3IHCTBEHHOE ITPOU3BOJICTBO, MUIIEBAs IPOMBIIUIEHHOCTb,
(dapmalieBTHUECKask TPOMBIIIJIEHHOCTh, TPOU3BOACTBO KOCMETUYECKUX MTPENapaTos,
MIPOM3BOJICTBO KOHCTPYKLIMOHHBIX MaT€pUAJIOB, 3JIEKTPOHHAS! IPOMBIIIIIEHHOCTD,
HAaHOTEXHOJIOTUH.



IIJTAHUPYEMBIE PE3YJIBTATDBI

IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA ITPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHMSA

JIMUHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOCHUS NMpeaAMETa «XUMHUSD» OTpakaroT ¢(hOPMUPOBAHHOCTH OIIBITA
[I03HABATEIbHON U MPaKTUYECKOW NEATENIbHOCTH OOy4aroIMXCs M0 peau3alliy NPUHATHIX B
oO11ecTBe EHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpa:kaaHCcKOro BOCIIMTAHMA:

OCO3HaHHUs 00YYaIOIIMMUCS CBOMX KOHCTUTYILIMOHHBIX IIPAB U 00513aHHOCTEN, YBAXKEHUS K 3aKOHY
1 TIPABOIIOPSIIIKY;

MIPEJICTaBICHMSI O COLIMATIBHBIX HOPMaX M MPaBUIaX MEXJINYHOCTHBIX OTHOILIEHUH B KOJIJIEKTUBE;
TOTOBHOCTH K COBMECTHOW TBOPUYECKON MAESITEIBHOCTH IPH CO3JIaHUU Y4YEOHBIX IPOEKTOB,
pelIeHnH Y4eOHBIX W TI03HABATEJIbHBIX 3aJ1a4, BBINOJHEHWH XUMHYECKHUX SKCIEPHUMEHTOB;
CIIOCOOHOCTH TIOHUMATh W MIPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHThI IPYruX Mpu
aHaJIM3€ pa3INYHbIX BUJOB YUeOHOU IS TEIbHOCTH;

2) N1aTPHMOTHYECKOI0 BOCIIMTAHMS:

LIEHHOCTHOTO OTHOILIEHUSI K HCTOPUYECKOMY U HAyYHOMY HaCJIeIMI0 OTEYECTBEHHON XUMUMY;
YBa)KEHMsI K IPOLIECCY TBOPUYECTBA B OOJACTU TEOPUM M MPAKTUYECKOTO MPUMEHEHHUS XUMHH,
OCO3HAHHS TOTO, 4YTO JOCTH)KEHHMS HAyKd €CThb pe3ylbTaT JUINTEIbHBIX HaOII0AeHUH,
KPOTIOTIIMBBIX SKCIIEPUMEHTAIBHBIX MOMCKOB, MOCTOSIHHOTO TPy/1a YY4EHBIX U MPAKTHUKOB;
MHTEpeca M MO3HABaTEJIbHBIX MOTHBOB B MOJYYE€HUU U TOCJEAYIOIIEM aHaiu3e WHpOpMaluu o
MepeIOBBIX JOCTHXKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, OJTUYECKOTO TOBEACHMS; CIIOCOOHOCTH OIEHHBATh CHUTYallUH,
CBSI3aHHBIE C XMMHYECKUMHU SIBJICHUSIMH, U IPUHUMATh OCO3HAHHBIE PELIEHUs, OpPUEHTHPYACh Ha
MOPaJIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBE/ICHUE U MMOCTYIIKHU CBOUX TOBAPUIIEH C MO3UIMI HPABCTBEHHBIX
Y TIPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUIN ITUX MOCTYIKOB;

4) popmMupoBaHus KyJbTYPbI 310POBbS:

MOHUMAaHMs LIEHHOCTeM 3J0poBOro M Oe3omacHOro oOpas3a JKW3HHM, HE0OXOIUMOCTU
OTBETCTBEHHOT'0 OTHOIIEHHUS K COOCTBEHHOMY (PM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;
coOnroieHns nmpaBuil 6€30MacHOro 0OpalleHusl C BEIeCTBaMU B OBITY, TOBCEAHEBHON KU3HU U B
TPYIOBOM NESTENLHOCTH;

MMOHUMAaHHUS [IEHHOCTH MPaBWJl UHAWBUIYaTbHOTO U KOJUIEKTUBHOTO OE30MacCHOTO MOBEICHUS B
CUTYAIUSX, YTPOXKAIOIIUX 3I0POBBIO U KHU3HU JIIOJICH;

OCO3HAHHUS TMOCIEJACTBUI M HENPHUATHS BPEOHBIX MPUBBIYEK (YIOTPEOJICHHUS AIKOTOJIA,
HApPKOTHUKOB, KYpeHUs);

5) Tpy10BOro BOCHIUTAHUA:

KOMMYHHKAaTHBHOM  KOMIIETEHTHOCTH B yueOHO-HCCIEIOBAaTEIbCKON  JIeATEIbHOCTH,
0O0I11eCTBEHHO TOJIE3HO, TBOPYECKOH U APYruX BUAAX JIEATEIbHOCTH;

YCTAaHOBKH HA AKTUBHOE YYacTHE B PEIICHUH MPAKTUUECKUX 33/1a4 COMAIbHON HAIPaBIEHHOCTH
(B paMKax CBOETo Kiacca, IKOJIbI);

MHTepeca K MPaKTUYECKOMY U3Yy4EHHUIO Impodeccuil pa3uyHOro poja, B TOM YHCIIE HAa OCHOBE
MIPUMEHEHHUSI IPEIMETHBIX 3HAaHUI 10 XUMUU;

YBaXXEHUS K TPYAY, JIIOASAM Tpyda U pe3yabTaTaM TPYIAOBOH AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHIMBHAYAJIBHOM TpaeKTopuu oOpa3oBaHUs, Oymyiien
npogeccuu 1 peaau3anuy cOOCTBEHHBIX KU3HEHHBIX TUIAHOB C YUETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEHM K XUMHH, HHTEPECOB U IOTPEOHOCTEH 0011eCcTBa;



6) 3K0J10rM4YecKOro BOCIIUTAHMS:

AKOJIOTHYECKH 11e71ecO00pa3HOro OTHOMICHUS K IPUPOJIC, KAK UCTOUHUKY CYIIECTBOBAHHMSI KU3HH
Ha 3emie;

MOHUMAHMS TJI00ALHOTO XapakTepa SKOJOTUYECKHX MPOOJeM, BIMSHUS SKOHOMHUYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOJHON U COLMATILHOU CPEIbI;

OCO3HAHUsI HEOOXOJUMOCTH HCIIOJIB30BAHMS JIOCTHKCHHN XUMUM JUIsl PEHICHUS BOIPOCOB
PalOHaIBLHOTO IPUPOAOIIOIB30BaAHUS;

AKTUBHOTO HENPUATHUS IEHCTBUU, IPUHOCALIUX BPEI OKPYKAIOLIEH IPUPOJHOMN Cpene, yMEHUs
MIPOTHO3UPOBATH HEOIATONPUATHBIE SKOJOTHUECKHUE TIOCIIECTBUS TPEANPUHUMACMBIX JEHCTBUM
Y MPEAOTBPAIATh UX;

HaJU4usl Pa3BUTOTO DKOJIOTMUECKOTO  MBIIUJICHHUS, SKOJOTHMYECKOW KYJIBTYpBI, OIBITa
NESITETPHOCTH  DKOJIOTUYECKONW  HAMNpaBJICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS HMH B
MMO3HABATEIHHOM, KOMMYHUKATUBHOU U COIMAIILHOM MPaKTHUKE, CIOCOOHOCTH M YMEHHUSI aKTUBHO
MPOTUBOCTOSTH UICOJIOTUH XeMOo(oOuu;

7) UEHHOCTH HAYYHOI'0 TO3HAHUSA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH U 00II€CTBEHHOM MPaKTUKU;

MMOHUMAaHMUSI CTIEU(PUKN XUMHH KaK HAyKH, 0CO3HaHUA €€ pos B (GOPMHUPOBAHUH PAITHOHAITBHOTO
HAayYyHOTO MBIIUJICHUS, CO3/IaHUM LIEJOCTHOTO TpPEJCTaBiIeHHUs] 00 OKpyXalolleM MHpe Kak O
€AMHCTBE IPUPOJIBI U YE€TIOBEKA, B TTIO3HAHUU TTPUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHUH MTPoOIeM
COXpaHEHUs MPUPOTHOTO PABHOBECHS,

yOSXKIEHHOCTH B 0OCO0OW 3HAYMMOCTH XUMHUU JJIsI COBPEMEHHOW IHMBUJIM3allUUA: B €€
T'YMaHUCTHYECKOW HAIIPaBJIEHHOCTH U Ba)XHOW POJIM B CO3JaHMM HOBOM 0aszbl MaTepHabHOM
KYJIbTYpbI, PEHICHUH II00aTbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBO,
SHEPTeTUYECKOM, THUIIEBONM M OKOJOTHYECKOW O€30MacHOCTH, B PA3BUTUH MEIUIMHBI,
o0ecreueHny yCIOBHUM YCIENIHOTO TPy/la M SKOJIOTHYECKd KOM(GOPTHOM KU3HU KaKJIOTO YJIeHa
o0111ecTBa;

€CTECTBEHHO-HAyYHON IPAMOTHOCTH: IOHUMAHUSI CYITHOCTH METO/I0B MO3HAHUS, HUCIIOJIb3YEMBIX
B E€CTECTBEHHBIX HAayKax, CIHOCOOHOCTH HCIIOJIb30BaTh IMOJy4YaeMble 3HAHUS IJIs aHalu3a U
00BsICHEHUS SBJICHUI OKPY)KAIOLIEro MUPa U MPOUCXOIAIINUX B HEM U3MEHEHUM, YMEHHS JeNaTh
000CHOBaHHbIE 3aKIIOYCHHsS] Ha OCHOBE HAYYHBIX (DAKTOB M HMMEIOIIMUXCS JAaHHBIX C IIEJIBIO
MIOJIYy4YEHUS JJOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJIb30BaTh XUMHUYECKHE 3HAHUS JJIS pelIeHHs] MmpoliieM B
peanbHBIX KU3HEHHBIX CUTYaLUAX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKON JEATENbHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTU K HEMPEPHIBHOMY 00Pa30BaHUIO U CAaMOOOPA30BaHUIO, K AKTUBHOMY
MOJIy4YEHHUIO HOBBIX 3HAHUH MO0 XUMHUH B COOTBETCTBUU C JKU3HEHHBIMU MOTPEOHOCTAMH;
MHTEpeca K 0COOEHHOCTSM TPya B Pa3iNyuHbIX chepax mpodhecCHOHATBLHOU e TEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3yIbTaThl OCBOCHHS YI€OHOTO MpeaMeTa «XUMHUsD» Ha YPOBHE

cpenHero oOIiero 06pa3oBaHUs BKIIOYAIOT:

3HaYMMbIE i1 (OPMHPOBAHUS MHPOBO33PEHHS OOYYarONUXCS  MEKTUCIHUILTHHAPHBIC
(MeXnpeaMeTHbIC) 00IeHAYYHbIC TOHITHS, OTPAXKAIOIIUE IIETIOCTHOCTh HAYYHOW KapTUHBI MUPA
U cnelUKy METOJIOB MO3HAHHUS, UCTIOIB3YEMbIX B €CTECTBEHHBIX HAayKaxX (MaTepwsi, BEIIECTBO,
SHEPrHus, SBJCHUE, MPOIECC, CUCTeMa, HAy4yHBIH (haKT, MPUHIIUII, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHS, UCCIICI0OBaHUE, HAOIIOICHUE, U3MEPEHHUE, SKCIICPUMEHT U JIPYTHUE),
YHUBEpCaJbHbIC YUeOHbIC NEeHCTBUs (IIO3HABATENbHBIC, KOMMYHUKATHBHBIC, PETrYJISATUBHBIC),
obecnieunBaromue hopMupoBaHue QyHKIMOHATBLHONW TPAMOTHOCTH M COIIMAIbHON KOMITETEHITHU
oOyuaronuxcs;

CMOCOOHOCTh OOYUYAIOIIMXCSI UCIOJIb30BaTh OCBOCHHBIE MEXIUCIUILTHHAPHBIE,



MHUPOBO33pPEHYECKHE 3HAHUS U YHUBEPCAIbHbIC YUeOHbIC EHCTBUS B TIO3HABATEIILHOW U
COLIMAJIbHON ITPAKTHKE.

MertanpeaMeTHbIe pe3ynbTaThl OTPAXKAIOT OBJIA/ICHHE YHUBEPCATbHBIMH Y4EOHBIMH
M03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYASTUBHBIMU JICHCTBUAMHU.

Ilo3HaBaTe/IbHbIE YHHBePCAJIbHbIE YUeOHbIe JeiicTBUSA

Ba3oBble 1oruveckue aeicTBUA:

CaMOCTOSTENIbHO  ()OPMYIHPOBATh ¥ aKTyaIM3UpOBaTh  MpOOJeMy, BCECTOpOHHE &
paccMaTpuBaTh;

OTIPENIeNATh LEIH ACATEIBHOCTH, 3aaBasi HapaMeTpbl U KPUTEPUU UX AOCTHXKEHUS, COOTHOCHTD
Pe3yAbTATHI JESITEIBHOCTH C TIOCTABICHHBIMU LIEIISMU;

WCIOJIb30BATh IPU OCBOCHUH 3HAHUN MPUEMBI JIOTHYECKOTO MBIIIUICHUS — BBIICIATh
XapaKkTepHbIe TPU3HAKY TIOHSATHIA U YCTaHABJIMBATH UX B3aUMOCBS3b, UCIIOIB30BATh
COOTBETCTBYIOIIHUE MOHITHS IS OOBSICHEHHS OTJCIBHBIX (DAKTOB ¥ SBIICHHIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH JUTSA KIACCH(PUKALIMHU BEIIECTB U XUMUYECKUX PEaKIIHIA;
YCTaHABJIMBATH IPUYMHHO-CIICICTBEHHBIE CBS3H MEKY H3y4aeMbIMH SIBIICHHSIMU;

CTPOHTH JIOTHYECKHE pacCyKIeHHS (MHAYKTHBHBIC, ICTyKTUBHBIC, MO AHAJOTHH), BBISABIATH
3aKOHOMEPHOCTH U TIPOTUBOPEYHS B PACCMATPUBAEMBIX SIBIICHUSIX,

(bopMyITHPOBATh BHIBOIBI M 3aKITFOUCHHUS;

MIPUMEHSTH B MTPOIIecce TIO3HAHMS, UCTIOIb3yeMbIe B XUMHUH CHMBOJIMYECKUE (3HAKOBBIC) MOJIEIIH,
peoOpa3oBhIBATh MOJICNIFHBIC TIPEJICTABICHUS — XHMHYECKHHA 3HAK (CHMBOJ) DJIEMEHTa,
XAMUYecKass (QopMylia, YpaBHEHHE XHMHUYECKOM peakIuu — TpU pelIeHHH YYeOHBIX
MO3HABATEBHBIX U MPAKTHUECKUX 33124, IPUMEHSITh Ha3BaHHBIE MO/ICTbHBIEC TTPECTABICHHS /IS
BBISIBJIICHUS XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB M XUMHUYECKHX PEaKITHiA.

Ba3oBble ucciienoBarebcKkue 1eiCTBUA:

BJIaJIeTh OCHOBaMHU METOJIOB HayYHOT'O IIO3HAHUS BELIECTB U XUMUUECKUX PEAKLIUH;
(GbopMynHpOBaTh LEU U 33Ja4d MCCIIEeI0BAHMSI, UCTIOIb30BaTh IOCTABICHHBIE U CAMOCTOSATEIILHO
c(OopMyJIMPOBAaHHBIE BOIIPOCH B KAUECTBE HHCTPYMEHTA MO3HAHUS U OCHOBBI 1151 (POPMUPOBAHMUS
TUIIOTE3bI 110 IPOBEPKE NPABUIBHOCTH BBICKA3bIBAEMBIX CYXKACHUM;

BJIa/IeTh HABBIKAMH CaMOCTOSATEIBHOTO IUIAHUPOBAHMSI U IIPOBEICHUS YUCHUUECKUX
HKCIIEPUMEHTOB, COBEPILICHCTBOBAaTh YMEHUsSI HAOJIIOAATh 32 XOJIOM IIpolecca, CaMOCTOATEIBHO
IIPOrHO3UPOBATh €ro pe3yibTar, (OpMyJIUpOBaTh OOOOLIEHHS U BBIBOJBI OTHOCHUTEIBHO
JOCTOBEPHOCTH PE3YJIbTATOB , COCTABJIATE OOOCHOBAHHBINM OTYET O IPOAETAHHON paboTe;
IpUOOpETaTh OMBIT YUYEHUYECKON HCCIIENOBATENbCKON U MPOEKTHON NESITeIbHOCTH, MPOSBIATH
CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATEIbHOMY IOMCKY METOJOB PELICHUS MPaKTHYECKUX
3aJa4, MPUMEHEHUIO Pa3JIMYHbIX METOJIOB [TO3HAHUS.

PabGora ¢ undopmanmeii:

OpPUEHTUPOBATHCSI B PA3IMYHBIX MCTOYHUKAX HMH(pOpMaLUM (HAy4HO-HOMYJSpHAs JUTepaTypa
XUMUYECKOTO COJIEp’KaHMs, CIpaBOYHbIE MocoOus, pecypcel MHTepHeTa), aHaIU3UpOBaTh
MHGOpPMALIMIO PA3IMYHBIX BUAOB U (GOPM INPEACTABICHUS, KPUTHUYECKH OLIEHUBATh €&
JOCTOBEPHOCTb U HETIPOTUBOPEUUBOCTD;

(bopMynUpOBaTh 3aPOCHl U IPUMEHATH pa3IMYHble METO/Ibl IPU NOUCKE U 0TOOpe HH(pOpMaIUH,
HE00X0AMMOM 7151 BBINIOJHEHUS y4eOHBIX 3a/1au ONPeIEIEHHOTO TUIIA;

npuoOpeTaTh OMBIT MHCIHOJIb30BaHUS HMH(DOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH H
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTHMANbHYIO (opMy mpeiacTaBiIeHUs HHPOPMALUU (CXEMBI,
rpaduKy, 1uarpamMMsbl, TaOJIHIIbI, PUCYHKU U APYTHE);

UCIOJIb30BaTh HAYYHBIH SI3bIK B KaueCTBE CPEACTBA MpH paboTe ¢ XUMUYECKOH MHpopMaruei:
IPUMEHATh MEXIpeaAMeTHbIe ((pU3ndyeckrue U MaTeMaTH4YeCKue) 3HaKU M CHMBOJIBL, ()OPMYIIBL,
ab0peBuaTypbl, HOMEHKIIATYPY;

UCIOJb30BaTh U IPe0Opa30BbIBATh 3HAKOBO-CUMBOJINYECKHE CPEACTBA HAIJISTHOCTH.
KoMMyHuUKaTHBHBIE YHUBepcaJbHbIe YUeOHbIe JeilicTBUA:



3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYXJaeMOW TeMbl B XOJ€ AWANOTa W/WIN JTUCKYCCHH,
BBICKa3bIBaTh HUJAEU, (OPMYIMpPOBATH CBOM MPEIUIOKECHHUS OTHOCHUTEIHHO BBITOJIHEHHS
MPEJI0KEHHOM 3a/1a4H;

BBICTYNIaThb C MpPE3EHTAlUEN pPe3ylbTaTOB I103HABATEIbHOW JESATENBHOCTH, IIOJYYE€HHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMHU IPU  BBIIOJHEHUM XHUMHYECKOIO
SKCIEPUMEHTA, IPAKTUYECKOW paboThl IO MCCIEIOBAHUIO CBOWCTB M3y4aeMbIX BEIIECTB,
peanu3anyu y4eOHOTO TMpoeKkTa W (HOpMyIHpOBATH BBHIBOJABI 1O pE3yIbTaTaM MPOBEAEHHBIX
UCCIIEIOBAaHUH IMyTEM COIIIaCOBAHMS MO3ULIUN B X0/1€ 00CYX/IeHUsI 1 OOMEHA MHEHUSIMH.
PeryasitTuBHble YHMBepcaJIbHbIe yUeOHbIe AelicTBUS

CaMOCTOSITEJIbHO IUIAHUPOBAaThb M OCYILECTBISATh CBOIO I103HABATEIBHYIO JIEATEIbHOCTb,
omnpezenss €€ Lenu U 3aJa4d, KOHTPOJUPOBATh U MO Mepe HEOOXOAUMOCTH KOPPEKTHPOBATH
IpeaiaraéMblii anroput™M JeHCTBUM IMPH BBINOJHEHHMMYYEOHBIX M HCCIIEIOBATENbCKUX 3ajad,
BbIOMpaTh Hanbosee 3¢(EeKTUBHBIN CIOCO0 UXPEUICHHU C YUETOM MOJIY4YE€HHs HOBBIX 3HAHUU O
BEIIECTBAX U XUMHUYECKUX PEaKIUsX;

OCYILIECTBJISITH CAMOKOHTPOJIb CBOEH AESITEIbHOCTH Ha OCHOBE CaMOaHaIN3a U CaMOOIICHKH.

NPEAMETHBIE PE3YJIbTATDBI

10 KJTIACC

[IpenMeTtHbIe pe3yabTaThl OCBOEHHUS Kypca «OpraHrudecKas XuMHUs» OTPaKaroT:
c(hOpMUPOBAHHOCTh TPEJCTABICHUNA O XUMHUUYECKOW COCTABIAIONMICH €CTEeCTBEHHOHAYIHOM
KapTUHBI MUpPA, POJM XUMHUU B TIO3HAHUU SIBIIEHUW TPUPOJBI, B (POPMUPOBAHUU MBIIIICHUS H
KyJIbTypbl JIMYHOCTH, €€ (YHKIIMOHAIBHOW TPAaMOTHOCTH, HEOOXOAUMOW ISl PEIICHUS
MPAaKTUYECKUX 3a7ad M DKOJOTHYECKH OOOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO M
MPUPOIHOM Cpee;

BJIAJICHUE CUCTEMOM XMMHUYECKHUX 3HAHUM, KOTOpas BKIIFOYAET: OCHOBOINOJATrarOUIUe MOHSITHUS
(XMMUYECKHI 3JIeMEHT, aToM, OJJIEKTpOHHas 000J04YKa aroma, MOJIEKyJa, BaJIEHTHOCTbD,
ANIEKTPOOTPHUIATENIHOCTh, XHMHYECKas CBs3b, CTPYKTypHas Qopmyna (pa3BépHyras u
COKpal€HHas), MOJIb, MOJIIpHAsE Macca, MOJISIPHBIA O0O0BEM, YIJIEpOOHBIH  CKEJeT,
(GyHKIMOHATIbHAS TPYIINa, paguKan, H30Mepus, W30MEpbl, TOMOJOTHMYECKUUN psil, TOMOJOTH,
YIJIEBOJIOPO/IbI, KUCIOPOJ U a30TCOAEpKAUIUE COSAUHEHUsI, MOHOMEp, MOJUMEpP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJIIPHbIE COSIMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPraHUYEeCKUX
BemecTB A.M. byriepoBa, 3akOH COXpaHEHHs MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHUH; MHUPOBO33PEHUYECKHUE 3HAHMS,JIEKAIIUE B OCHOBE IOHUMAHUS
MPUYMHHOCTH M CUCTEMHOCTU XUMUYECKHX SIBJICHUH, (PAKTOJOTUYECKHE CBEJCHHS O CBOMCTBAX,
COCTaBe, MOJy4YeHUH U 0€30MaCHOM HCIIOJIb30BAHMH BAXKHEUIITUX OPraHUYECKUX BEIIECTB B OBITY
Y MPAKTUYECKOM JIEATEIbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHI BBISBISTH XapaKTepHBbIE MPHU3HAKU MOHATUH, YCTaHABIMBATh HX
B3aMMOCBSI3b, MCIOJIb30BaTh COOTBETCTBYIOLME MOHATUS MPU ONMHMCAHUM COCTaBa, CTPOCHHUS U
MpeBpaIICHUN OPraHUYeCKUX COCTUHEHUN;

chOpPMUPOBAHHOCTh YMEHUH HCIIOJIb30BATh XUMHUYECKYI0 CHMBOJIMKY JJIS COCTaBIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHON) (POPMYIT OpraHUYECKHX BEIIECTB
Y YPaBHEHUM XUMHUYECKUX PEAKLHM, M3rOTABIMBATE MOJEIU MOJIEKYJ OPTAaHUYECKUX BEILECTB
JUISL WIUTFOCTPALIMK UX XUMUYECKOTO U ITPOCTPAHCTBEHHOTO CTPOEHUS;

chOpMUPOBAHHOCTh YMEHUHN YCTAHABIWBATh MPHUHAICKHOCTh H3YYEHHBIX OPraHUYECKHX
BEIIECTB MO MX COCTAaBY M CTPOEHUIO K OMpPENeIEHHOMY KIIacCy COEeIWHEHUH (YriieBOJIOpO/IbI,
KHCTIOPOJ W a30TCOJAEpIKAIlllUe COSAMHEHUS, BBICOKOMOJICKYISPHBbIE COEIWHEHUs), JaBaThb UM
Ha3BaHus 1Mo cucrtematndeckoit HoMmeHknatype (IUPAC), a Takke NpUBOAWUTH TPUBHAILHBIC
Ha3BaHUs OTAEIbHBIX OPraHMYECKUX BEIIECTB (ITUJIEH, MPOIUIIEH, alleTUIJIEH, 3TUJICHIJIMKOIb,
riunepud, ¢enois, dopManbaerui, aneTalbIeTui, MypaBbHHAs KHCIOTAa, YKCYyCHas KHCIIOTA,
OJIGMHOBAs KUCJIOTA, CTeAPUHOBAs KUCIIOTA, TTI0K03a, (DPYKTO3a, Kpaxmal, eJUTI0NI03a, TIUIHH);



c(OPMHUPOBAHHOCTH YMEHUS ONPEICIIATH BUAbI XUMUYECKOH CBS3M B OPraHMUECKUX COCIMHEHUSX
(omHaApHBIE U KpaTHBIE);

c(OPMHUPOBAHHOCTh YMEHHS MPUMEHSATH MOJIOXEHUS TEOPUU CTPOCHUS OPraHHMUECKUX BEIIECTB
A.M. Byrneposa st 0OBsSICHEHUSI 3aBUCHMOCTH CBOWMCTB BEIIECTB OT UX COCTaBa M CTPOCHHS,
3aKOH COXPaHEHHs] MAacChl BEIIECTB; C(POPMHUPOBAHHOCTh YMEHHI XapaKTepH30BaTh COCTaB,
CTpoeHue, (PU3NIECKHUE U XUMUIECKHE CBOMCTBA TUITMYHBIX MPEICTABUTEICH PA3INYHBIX KJIACCOB
OpraHMYecKUX BeIIeCTB (MeTaH, OTaH, OTWIEH, NPONWICH, aneTwieH, OyraaueH-1,3,
MetminOyraguer- 1,3, O€H30J, METaHOJ, JTaHOJ, JTWICHIJIUKOIb, TIUIEpUH, (eHoI,
alleTalnbpJeru], MypaBbUHAs W YKCyCHas KHUCJIOTBI, IJIIOKO3a, KpaxMmai, ILeJUI03a,
aMUHOYKCYCHasl KMCJIOTa), WIUTIOCTPUPOBATh TEHETUUECKYIO CBSI3b MEKy HUIMHU YPaBHEHUSIMU
COOTBETCTBYIOLINX XUMHUYECKUX PEAKIUN C HCIIOJIb30BAaHHEM CTPYKTYPHBIX (popmMyIt;
c(OpPMUPOBAHHOCTh YMEHHUSI XapaKTEpU30BaThb HCTOYHUKHU YIJIEBOJIOPOJHOIO ChIpbs (HEPTBH,
MIPUPOJHBIN ra3, yrojb), CnocoObl UX MepepadOTKH M MPAKTUYECKOE NMPUMEHEHHE MPOIYKTOB
nepepaboTKH;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYMUCICHHUS MO XMMHUYECKHM YPaBHEHUSM (MAaccChl,
00BEMa, KOJIMYECTBA UCXOHOTO BEILIECTBA WIIH MTPOYKTa pEeakliu 110 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJTHOTO U3 MCXOHBIX BEIIECTB WM MPOIYKTOB PEaKLUN);

chOpMUPOBAHHOCTh YMEHUW BJIAJIETh CHUCTEMOW 3HAHWKW 00 OCHOBHBIX METOJIaX HAyYHOTO
MO3HAHMS, WCIOJb3yeMbIX B XHMHH TIPU W3YYCHHH BEIIECTB W XUMHYECKUX SBIICHUM
(HaOnrofeHue, W3MEpeHue, OSKCIEPUMEHT, MOJIEIMPOBAaHUE), HCIOJb30BaTh CHUCTEMHbBIE
XUMUYECKNE 3HAHUS TSI IPUHSITHS PEIICHUA B KOHKPETHBIX )KU3HEHHBIX CUTYaIUSX, CBI3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

chOpMUPOBAHHOCTh YMEHHM COONIOAATh TpaBUjia TOJB30BAHHUS XUMHUUYECKOW TOCYI0N W
a00paTOPHBIM 00OPYIOBAHKUEM, a TAKXKE ITPaBUiIa OOpAIIeHHS C BEIIECTBAMHU B COOTBETCTBHH C
MHCTPYKIHUSMU IO BBITOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTIBITOB;

chOpPMUPOBAHHOCTh YMEHHUH IUIAHUPOBATb M BBINOJHATH XUMHYECKUH  HKCHEPUMEHT
(mpeBpalieHuss OpraHuYecKrX BEIIECTB MPU HarpeBaHUU, MOJyYEHHE ATHIIEHA U U3yYEHHE €ro
CBOMCTB, KaUeCTBEHHbIE PEAKIIMHN OPraHMUECKUX BEIIECTB, ACHATypalys OeIKOB IPU HarPeBaHUH,
IBETHBIC PEAKITUU OEITIKOB) B COOTBETCTBUU C MIPABUJIAMH TEXHUKH 0€301TaCHOCTH MPH 00paIlieHun
C BeIIECTBAaMH U JIAOOPATOPHBIM OOOPYIOBAHHEM, MPEACTABIATH PE3yJIbTaThl XUMHUYECKOTO
JKCIEpUMEHTa B (opMe 3amucCH YpPaBHEHHMH COOTBETCTBYIOIIMX peakuuili u (GopMyIupoBaTh
BBIBO/IbI HA OCHOBE 3TUX PE3YJIbTATOB;

chOpPMUPOBAHHOCTh YMEHUN KPUTHUYECKH AaHAIU3UPOBaTh XUMHUYECKYH0 HHGOpMAILHUIO,
MOJIy4aeMyI0 U3 Pa3HbIX HICTOYHHUKOB (CpeIcTBa MaccoBoi nHpopManuu, IHTepHEeT u apyrux);
c(OpMUPOBAHHOCTh YMEHUH COOIIOATH MPaBUJIIa SKOJIOTUYECKH 11E1ecO000pa3HOro MOBECHUS B
ObITY U TPYAOBOW MAESATENLHOCTH B LEISIX COXPAHEHUS CBOETrO 3J0POBBS M OKpYKarollei
MIPUPOJHOM Cpelibl, 0CO3HABaTh OMACHOCTh BO3JIEUCTBUS HA KUBbIE OPraHU3Mbl ONpPEACIIEHHBIX
OpraHMYECKUX BEIIECTB, MOHUMas cMbich mokaszarens [IJIK, mosicHsaTh Ha mpumepax crnocoObl
YMEHBUIEHUS U IPEAOTBPALIEHUS UX BPEAHOIO BO3AECUCTBUS Ha OPraHU3M YEJIOBEKA;

U1 00y4aIoLUXCs C OTPAaHUYCHHBIMU BO3MOKHOCTSMH 3/IOPOBBS: YMEHHE MPUMEHSATH 3HAHUS 00
OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHUS BEIIECTB U XUMHUECKHUX SBJICHUII;

IV CHENbIX U cAa0OBHIAMIMX OOYYarOIIUXCSA: YMEHHME MCII0JIb30BaTh pelbe(HO TOUYEUHYIO
cucremy obo3HaueHuit JI. bpaiins st 3anucu Xumuueckux Gopmy.

11 KJIACC

Hpe,[[MeTHLIC PE3YJIbTAaTbl OCBOCHUS KypCa ((061_]_[35{ 1 HCOPraHUYCCKasA XUMUI»

OTpPAXKaAKOT:

C(i)OpMI/IpOBaHHOCTB HpeHCTaBHCHHﬁI 0 XHMHYECKOM COCTaBJISIOMICH CCTCCTB@HHO-H&y‘-IHOfI
KapTUHBI MUpA, POJIM XUMHUHU B IMO3HAHUU SIBIICHUM mpupoabl, B (I)OpMI/IpOBaHI/II/I MBIIIJICHUA U
KYJIbTYPBI JIMYHOCTH, eé (I)yHKI.IHOHB.J'IBHOfI T'paMOTHOCTH, HeO6XOHHMOﬁ UL pCIICHUA



MPAKTUYECKUX 3a/1a4 W DSKOJOTHYEeCKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO U
MIPUPOIHOM CpEAE;

BJIAJICHUE CUCTEMOM XMUMHUYECKHMX 3HAHUN, KOTOpas BKIIIOYAET: OCHOBOIOJATarol[Uue MOHSITHS
(XMMHYECKHI 3JIEMEHT, aTOM, H30TOTII, S-, P-, d- 3JIEKTPOHHBIC OPOUTAIM ATOMOB, HOH, MOJICKYIIa,
MOJIb, MOJIPHBIA OOBEM, BAJICHTHOCTh, JJIEKTPOOTPHUIATEIHLHOCTh, CTENCHb OKHUCIICHHS,
XUMUYECKasi CBA3b (KOBAJEHTHAs, WOHHAs, METaJUIMYecKas, BOJOPOJHAs), KpPUCTAJLTMUYECKast
peméTka, TUOBI  XUMUYECKUX  pEaKIMil, pacTBOp, OJICKTPOJUTHI,  HEIICKTPOJIUTHI,
ANIEKTPOJIUTAYECKAS] JIUCCOLMALUSI, OKHCIUTENb, BOCCTAHOBUTENIb, CKOPOCTh XHMHYECKOM
peakuuy, XUMHYECKOE pPABHOBECHE); TEOPUM M 3aKOHBI (TEOpUS DJIEKTPOIUTHUECCKOM
quccouranuy, nepuoanyeckui 3akoH .M. MenneneeBa, 3aKOH COXpaHEHHSI MacChl BEILECTB,
3aKOH COXpaHEHUs U MPEBPAILCHHS SHEPTUU IIPU XUMUYECKUX PEAKITUAX ), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XWMHH, MHUPOBO33PEHUYECKUE 3HAHMS, JISKAIIHEe B OCHOBE IMOHUMAHMS
MPUIUHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHHH, (DAKTOJIOTHUECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJIyYeHUHU U O€30MaCHOM HCIIOJIb30BAHWU BAKHEUIIIUX HEOPTaHUYECKUX BEIIECTB B
OBITY M TIPAKTUYECKOM JCSITEIILHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUH BBISBISATh XapaKT€pPHbIE MPHU3HAKH TOHATHUM, YCTaHABJIMBATH WX
B3aMMOCBSI3b, HCIIOJH30BATh COOTBETCTBYIOIIWE TIOHSATHS TIPU OINUCAHWU HEOPraHMYECKHX
BEILIECTB U UX IIPEBPAILCHUN;

c(hOpMUPOBAaHHOCTh YMEHHI HCTIOIB30BaTh XUMUYECKYIO CUMBOJIUKY JIJIsI COCTABJICHHUS (POPMYIT
BEILIECTB U ypaBHEHHM XMMHUYECKUX peakiui, cucrematuueckyro HomeHkiarypy (IUPAC) u
TPUBHAIIbHBIC HAa3BaHUS OTACIIbHBIX HEOPTraHWYECKUX BEIIECTB (YrapHBIM Ta3, YIJIEKUCIBINA a3,
aMMMaK, raméHas u3BeCThb, HeraméHasi U3BeCTh, MUTHEBAs COJIA, TUPUT U JIPYTHE);
c(hOpMUPOBAHHOCTh YMEHUW ONPEACNATh BaJE€HTHOCTh M CTENEHb OKHUCICHUS XHMHUYECKHX
AJIEMEHTOB B COCMHEHUSAX PA3TMYHOTO COCTaBa, BUJI XUMHUUECKOU CBSI3H (KOBAJICHTHAs, HOHHAS,
MeTaJUTMYeCcKasi, BOJIOPOJHAs) B COCAMHECHHSIX, THI KPUCTAIUTMYECKOW PEMIETKH KOHKPETHOTO
BelllecTBa (aTOMHAas, MOJICKYJISpHAs, WOHHAs, METAJUIMYeCKas), XapakTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAMHEHUN;

chOopMUPOBAHHOCTh YMEHHUI YCTaHABIMBATH NMPUHAUIC)KHOCTh HEOPTaHUICCKUX BEIIECTB MO MX
COCTaBy K ONpENeIEHHOMY KJIACCy/TpylIe COCIUHEHHH (MPOCThie BEIIECTBA — METaUIbl H
HEMETaJUJIbl, OKCHIbI, OCHOBAHUS, KHCIIOThI, aM(OTEPHBIC TUIPOKCHIBI, COJIN);
c(hOpMUPOBAHHOCTh YMEHHUM PACKPBIBATh CMBICH mepuoaudeckoro 3akoHa /[.M. MenneneeBa u
JEMOHCTPHUPOBATH €I0 CHCTEMATU3UPYIOIIYI0, OOBSICHUTEIBHYIO M IPOTHOCTHYECKYIO (DYHKITUH;
c(hOpMUPOBAHHOCTh YMEHHH XapaKTEPHU30BaTh 3JEKTPOHHOE CTPOCHHE aTOMOB XHMHUYECKHX
aneMeHToB 1-4 nepuonoB Ilepuoandeckoi cuctembl xumuueckuxsiemenToB .M. Menneneena,
UCIIOJB3YS MOHATHS «S-, P-, 0-21eKTpOHHBIE OPOUTAINY, «IHEPIETHYECKHE YPOBHUY, OOBACHITD
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMUYECKHUX JIEMEHTOB U UX COCMHEHHH 0 TepruojaM 1
rpynnam [lepuoanueckoil cuctemsl xumuyeckux 3seMmenToB J.M. Mennaeneesa;
chOpMUPOBAHHOCTh YMEHUU XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBOMCTBA
HEOPraHMYECKUX BELIECTB Pa3JIMYHBIX KJIACCOB, MOJATBEPKAATh CYIIECTBOBAHUE I'€HETHYECKOM
CBA3UM MEXJY HEOPraHMYECKMMHU BEIIECTBAMU C IOMOILBI) YPAaBHEHUN COOTBETCTBYIOLIMX
XUMHUUYECKUX PEAKIIUH;

chOpPMUPOBAHHOCTh YMEHUS KJIACCH(PHUIIMPOBATh XMMHUYECKHE pEaKUUd TO0 pPa3InyHbIM
mpu3HakaM (YHCIy W COCTaBy pEarupyrolluxX BEIIeCTB, TEIUIOBOMY J(G(EKTy peakiuu,
W3MEHEHUIO CTETeHEeH OKUCIEHUS DIEMEHTOB, 00PaTUMOCTH PeaKIMH, yIacTHUIO KaTalu3aTropa);
c(OpPMUPOBAHHOCTh YMEHHI COCTaBJISTh YPAaBHEHHS pPEaKlMil pa3iUYHBIX THIIOB, MOJHBIE U
COKpaIlEHHbIE YpaBHEHHUs peaklUid HOHHOTO OOMEHa, YYUTHIBasl YCJIOBHS, NMPHU KOTOPBIX 3TH
peakuuu UAYT A0 KOHIIA;

chOpPMUPOBAHHOCTh YMEHUW MPOBOJIUTH PEAKIMH, MOIATBEPKAAIONINE KAa4eCTBEHHBIM COCTaB
Pa3IMYHBIX HEOPTAaHUYECKUX BEIIECTB, PACIIO3HABATDH OIBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOIINE
B BOJIHBIX PaCTBOpax HEOPraHUYECKUX BEIIECTB;



c(OPMHUPOBAHHOCTh YMEHUH PaCKpPBIBATh CYIIIHOCTh OKHCIUTEIbHOBOCCTAHOBUTEIIBHBIX PEAKIIUi
MOCPE/ICTBOM COCTABJICHUS 3JICKTPOHHOTO OallaHCa ATUX PeaKIuii;

Cc(OPMHUPOBAHHOCTh YMEHUN OOBACHATH 3aBHCUMOCTh CKOPOCTH XHMHUYECKOW pPEaKUUuu OT
pa3nuyHbIX (DAaKTOPOB; XapakTep CMEIICHUS XHMUYECKOTO pPaBHOBECHUS B 3aBHCUMOCTH OT
BHeIHero Bo3aeiicTBus (npunuui Jle atense);

c(OPMHUPOBAHHOCTh YMEHHH XapaKTEPU30BAaTh XUMHUYECKHE MPOIECCHI, JIEKAIIUE B OCHOBE
IIPOMBIIIJIEHHOTO TIOJIy4E€HUSI CEPHOM KHUCIOThI, aMMHaka, a Takke C(QOpPMHUPOBAHHOCTh
MpeiCcTaBiIeHU 00 OOIMMX HAay4yHBIX HNPUHIMIIAX M IKOJIOTHYECKUX MPOOIeMax XUMHYECKOIO
IIPOU3BOJICTBA;

c(OPMHUPOBAHHOCTh YMEHHI MPOBOJIUTH BBIYMCICHUS C HCHOJIB30BAHUEM IOHATHS «MAacCOBas
TI0JIs1 BELIECTBA B PACTBOPE», 00BEMHBIX OTHOLICHHU Ta30B MPU XUMHUECKUX PEAKIHUIX, MACCHI
BEIIECTBA UM 00bEMaA ra30B MO0 U3BECTHOMY KOJMYECTBY BEIECTBA, MACCE WU OOBEMY OJTHOTO
U3 YYacTBYIOIIMX B pEAKLMU BEUIECTB, TEIJIOBOTO 3(deKkTa peakunn Ha OCHOBE 3aKOHOB
COXPAaHEHHUSI MacChl BEILIECTB, IPEBPAILIEHUS U COXPAaHEHUS SHEPTUH;

chOpMUPOBAHHOCTh YMEHHMI COONIOAATH TMpaBWia TOJb30BAHUS XUMHUUYECKOW TOCYI0N H
abopaTOPHBIM 00OPYIOBAHHUEM, a TAKXKE ITPaBUiIa OOpAIleHHs C BEIIECTBAMHU B COOTBETCTBHH C
WHCTPYKIUSMHU TIO BBIIIOJHEHHUIO JA0OPAaTOPHBIX XUMHUYECKHUX OMBITOB; C(HOPMUPOBAHHOCTH
YMEHUH TUTAHUPOBATh W BHIMOJHATH XUMHUYECKHH OKCIEPUMEHT (pa3joKeHHWEe TEepOKCHIA
BOJIOpPOJIa B MPUCYTCTBUU KaTajau3aTopa, ONpeAeseHHe Cpeabl PACTBOPOB BEUIECTB C MOMOIIBIO
YHUBEPCAJIBbHOTO HWHAMKATOPA, BIMSHUE pA3IUYHBIX (PAKTOPOB HA CKOPOCTh XHUMHUYECKOH
peaxkiuu, peakliui MOHHOTO 0OMEeHa, KaUeCTBEHHbIE peakluu Ha cylb(ar-, KapOoHAT- U XJIOPU/I-
aHUOHBI, Ha KaTHOH aMMOHHUS, pelIeHHe IKCIEPUMEHTANIbHBIX 3a/1ad Mo TeMaM «MeTabl» U
«Hemerannel») B COOTBETCTBUM C MpaBWJIAMU TEXHUKH O€30MaCHOCTH MpPH OOpalIEHUH C
BEIIECTBAMU U JA0OpaTOpPHBIM OOOpPYHOBAaHUEM, MPEICTaBIATh PE3YIbTaThl XUMHUYECKOTO
JKCIEpUMEHTa B (opMe 3amucH YpaBHEHHMH COOTBETCTBYIOIIMX peakuui u (opMyIHpoBaTh
BBIBOJIbI HA OCHOBE 3TUX PE3y/IbTATOB;

chOpPMUPOBAHHOCTh YMEHUN KPUTHUYECKH AaHAIU3UPOBaTh XUMHUYECKY0 HHGOpPMALHUIO,
MOJIy4aeMyI0 U3 pa3HbIX UCTOYHHUKOB (CPECTBA MACCOBOM KOMMYHUKaUU, THTEpHET U ApYTrux);
c(hOopMUPOBAHHOCTh YMEHUN COOIIOATh MTPaBUJiia SKOJOTUYECKHU 1eJIeCO00pPa3HOTO TIOBEACHHS B
ObITY W TPYAOBOW MAESITETLHOCTH B LENISIX COXPAHEHHS CBOEr0 3J0POBbS M OKpYKaroullei
MIPUPOJHOM Cpelbl, 0CO3HABATH OMACHOCTh BO3JICHCTBUS HA JKMBbIE OPTraHU3MBI OIMpPEIEIEHHbBIX
BEIIECTB, MOHKUMas cMbic nokasarens [1JIK, moscHsaTs Ha mpuMepax crocoObl YMEHbILIECHUS U
MpeIOTBPAILEHHUS UX BPEIHOTO BO3ACHCTBUSI HA OpPraHU3M YeJIOBEKa;

U1 00y4aIoLUXCs C OTPaHUYCHHBIMU BO3MOKHOCTSMH 3/IOPOBBS: YMEHHE PUMEHSATH 3HAHUS 00
OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHYECKUX SIBJICHHUIA;

JUIA CIIETIBIX M CJIA0OBHUAALIUMX OOYYAIONIMXCSA: YMEHHE HCIOJIb30BaTh PENbe(HO TOUYCUHYIO
cuctemy obo3nauenuii JI. bpaiins mist 3anucu XuMu4eckux Gopmyn



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/t

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (LN (POBbIE)

Kontpoabnsbie | IlpakTnueckue
NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoThI padoThI
Pa3nes 1. Teoperuyeckue 0CHOBbI OPraHN4ecKOi XMMHHU
[Ipeamer oprannyeckoit xumuu. Teopus
CTPOEHHS OPraHUYECKUX COETMHEHUI A. bubimoreka LIOK https://academy-

11 M. ByrnepoBa. OcoO€HHOCTH CTPOEHHS U 4 content.apkpro.ru/lesson/a9f3d191-5ele-
CBOWCTB OPraHUYECKUX COEAMHEHUH, UX 4e24-ac02-efh16fa49f6a
KJaccuuranus

Hroro no pazneny 4
Pa3znes 2. YriieBoaopo/anbl
bu6mmoreka [IOK https://academy-
2.1 [IpenenbHbIC YTIE€BOIOPOABI — aJTKAHBI 2 content.apkpro.ru/lesson/258ddc06-ec23-
473c-b3d7-ed82fcaddd02
. bu6mmoreka LIOK https://academy-
2.2 ?ﬂﬁpenenmme YITICBOZIOPOIBL: ATTKEHbL, 5 1 content.apkpro.ru/lesson/4038171e-4158-
FICHDI, ATKIHET 4bd1-ae98-18dc1cfh9399
bu6mmoreka LIOK https://academy-

2.3 ApoMaTtudeckue yrieBoA0POIbl 2 content.apkpro.ru/lesson/d86d7d00-d5b4-

491d-aded-c3ddal9feef4

24 [IpupoiHBIE HICTOUHUKY YTIIEBOJIOPOJIOB U 3 1 bubnuorexa [IOK

' UX mepepadboTKa https://lesson.edu.ru/04/10
Hroro no paszneny 12

Pasnen 3. Kuciiopoacoaep:xamnue oprannyecKue coeAnHEeHUs

3.1

Cnuptel. ®enon

3

bubmuoteka I{OK https://academy-
content.apkpro.ru/lesson/5439c18b-7440-
4b6f-bf84-c04fa4d71694f



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f

Anbpaerunbl. KapOOHOBBIEC KUCITOTHI.

bubmnoreka LIOK https://academy-

3.2 C b 7 content.apkpro.ru/lesson/8664b319-0ba3-
JTOFHBIC SOHPBL 4945-hH076-ch72e5858090
bubnnoreka LIOK https://academy-
3.3 YrieBos 3 content.apkpro.ru/lesson/709ce43a-deb6-
4281-963b-01d2e212d4d0
Wroro mo pazueny 13
Pasnen 4. A3oTcoaep:kaiye opraHudeckue coeMHeHus
bu6mmoreka [IOK https://academy-
4.1 AMUHBI. AMHMHOKHUCIIOTEL. benku 3 content.apkpro.ru/lesson/0c608a59-4c69-
4481-839e-9205f201b73e
Hroro mo pazueny 3
Pa3nes 5. BoicokoMoJIeKyJIIpHbIE COeANHEHUSI
bu6moreka [IOK
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 https://lesson.edu.ru/04/10
Hroro mo pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34



https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10

11 KVIACC

KoandecTBO 9acoB

Ne n/m HaumeHoBaHue pa3ie/ioB U TeM Kontposbhbie | IIpaktuueckne = IJIEKTPOHHBIE (LHPPOBDIE)
nporpaMmmal Bceero padoThI padoThbI o0pa3oBaTe/ibHbIE PecypcChl
Paznen 1. TeopeTnueckue 0CHOBbI XUMHU
Crtpoenue atomoB. [lepuoandeckuii 3aKoH Butmorexa [IOK
11 u [lepnoanueckas cuctema XUMHUYECKUX 3 .
https://lesson.edu.ru/04/10
anemeHTOB JI. . Meneneera
bu6mmoreka [IOK
1.2 XUMIHECKHUE peaKiyn 6 1 1 https://lesson.edu.ru/04/10
13 Crtpoenue BemiectBa. MHOTOOOpasue 4 1 bubnuorexa [JOK
' BEIIECTB https://lesson.edu.ru/04/10
bu6moreka [IOK
Hroro no pasnexy 13 https://lesson.edu.ru/04/10
Pa3znen 2. Heoprannueckasi Xumusi
bu6moreka [IOK
2.1 Merazet 6 https://lesson.edu.ru/04/10
bu6moreka [IOK
2.2 Hemeramet J 1 https://lesson.edu.ru/04/10
23 CBsI3b HEOPraHUYECKUX U OPTraHUYECKUX 2 bubnuoreka [JOK
' BEIIICCTB https://lesson.edu.ru/04/10
bu6mmoreka [JOK
Hroro no pasaeny 17 https://lesson.edu.ru/04/10
Pa3pen 3. Xumus u ;Ku3HbL
bubmuoreka [JOK
3.1 KUMHA U KH3HE 4 1 https://lesson.edu.ru/04/10
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 34 3 2

I[TPOTPAMME



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

IHOYPOYHOE IIVIAHUPOBAHHUE

10 Kuace
KounyecTBo yacoB
Ne Aara DJIeKTPOHHbIE HH(POBLIE
Tema ypoka Kountpoabhn IIpakTHuyeck | u3ydyeHnus
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
ple padoThI ue padoThbl
Oprannueckas xumusi. OTIHYNATETHLHBIE 1 bubnuotexa [IOK https://academy-
MIPU3HAKK OPraHUYECKUX COCIMHEHUN. content.apkpro.ru/lesson/a9f3d191-5ele-
4e24-ac02-efh16fa49f6a
2 Pemrenne 3amay Ha Hax0OKIEHNE bu6mmoreka IIOK https://academy-
MOJIEKYJISIPHOM (OpMYJIbl OPraHUYECKOTO content.apkpro.ru/lesson/7dada027-8448-
BellecTBa. 1 418f-b416-fbaledd4ab6d
3 | Teopus XUMHUYECKOTO CTPOCHHS bubnuotexa [JOK  https://academy-
A.M.Byrieposa. 1 content.apkpro.ru/lesson/c935a58¢-ab0e-
4¢59-9dcf-20517ae4b52¢
4 | Pa3BUTHE TCOPETUUCCKUX MPEICTABICHUI 1 bubnuotexa [JOK  https://academy-
00 3JIEKTPOHHOM H IIPOCTPAHCTBEHHOM content.apkpro.ru/lesson/c935a58c-ab0e-
CTPOEHUU OPraHUYECKUX COCTMHECHUH. 4¢59-9dcf-20517ae4b52¢
5 | Knaccudukanus u METOIbI TO3HAHUS 1 bu6moreka [IOK https://academy-
OPraHM4YeCKUX COCTMHEHUHN content.apkpro.ru/lesson/726ee099-e1a9-
410f-b8be-b4cb589aeadl
OcobOeHHOCTH U KiaccuuKaiuys 1 bu6mmoreka LIOK https://academy-
6 OpPraHUYECKUX PEaKIU. content.apkpro.ru/lesson/726ee099-e1a9-

410f-b8be-b4cb589aeadl



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1

[IpenenbHble yrieBOIOPOAbl. AJKAHBI.
I'omonorunuecknii psaa. Homenkinarypa u
n30MepHsl.

bubnuoreka [IOK  https://academy-
content.apkpro.ru/lesson/258ddc06-ec23-
473c-b3d7-ed82fcaddd02

8 | ®usnyeckue U XMMHYECKHE CBOMCTBA bubnuotexa [JOK  https://academy-

AJKaHOB U UX IPUMEHECHHUE. content.apkpro.ru/lesson/258ddc06-ec23-
473c-b3d7-ed82fcaddd02

9 | HenpenenbHbIE yriieBoA0po L. ['oMostorn bubnuotexa [JOK  https://academy-

Y U30MEPBHI. content.apkpro.ru/lesson/4038171e-4158-
4pbd1-ae98-18dc1cfh9399

10 | Ankensl. CoiictBa. [IpumeHeHMEe 1 bubnmuotexa [JOK https://academy-
nosyuenue. [Ipakruueckas pabota content.apkpro.ru/lesson/53cd2379-2a45-
NelyllonmyueHnne sTuaeHa U U3y4EHHE €T0 43b1-9f67-7ebcdaf03ce0
CBOMCTB»

11 | Anxamuensl. CTpoeHHE, CBOMCTBA, bu6moreka [IOK
MPUMEHEHHUE. https://lesson.edu.ru/04/10

12 | Anxunbl. CBOMCTBa, MPUMEHECHHE U bubnuorexa [JOK
MOJTy4YEHHE. https://lesson.edu.ru/04/10

13 | ApomaTudeckue yrieBoaopoabl. beHsol. bubnuotexa [JOK  https://academy-

content.apkpro.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feef4

14 | T'eneTnueckas CBS3b YIrlIeBOJOPOJIOB. bu6mmoreka [JOK
[Ipounssoausie YB. https://lesson.edu.ru/04/10

15 | KontponpHas padota Nel mo teme bubnunoreka [JOK
«YTIEBOIOPOIBI». https://lesson.edu.ru/04/10

16 | Knaccudukamus, HOMEHKIATypa U bubnuorexa LIOK https://academy-

HU30MCEpUs CIIMPTOB.

content.apkpro.ru/lesson/5439c18b-7440-
4b6f-bf84-c04fa4d71694f



https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
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https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f

17

HpCHCHBHBIe OJHOATOMHBIC CIIMPTHI.

I'omonoruueckuii psia. Cocra, CTpoeHUE U

¢bu3nveckne CBOWCTRA.

bubmnoreka LIOK https://academy-
content.apkpro.ru/lesson/5439¢18b-7440-
4b6f-bf84-c04fad71694f

18 | Xumudeckue CBOMCTBA OJTHOATOMHBIX bu6mmoreka LIOK https://academy-
CIIUPTOB. content.apkpro.ru/lesson/461aa9c8-cOef-
4827-a8e5-d12a0bedc826
19 | MHoroaTtoMHbIe CTUPTHL. DEHOJIEI. bubnuoteka [{OK https://academy-
content.apkpro.ru/lesson/649883b8-
7¢c5f-4f16-896e-10a2278b08f1
20 | Knaccudukanws, HOMEHKIATypa U bubmuoteka [JOK https://academy-
0COOEHHOCTH CTPOCHHUS aJIbJICTHJIOB. content.apkpro.ru/lesson/8664b319-0ba3-
4945-b076-cb7ae5858b90
21 | XuMu4ecKre CBOMCTBA U MOTYyICHUE bubnuoteka [JOK https://academy-
aIbJETUIO0B. content.apkpro.ru/lesson/8664b319-0ba3-
4945-b076-cb7ae5858b90
22 | KapOonogsie kucnothl. [IpakTudeckas bubnuoteka [JOK https://academy-
pabota Ne2yllomyuenne kapOOHOBBIX content.apkpro.ru/lesson/b4feaa04-3438-
KHUCJIOT Y U3Yy4EHHE UX CBOMCTB) 4b57-a3ec-ba0fofe63c0d
23 | CrnoxHble 23Gupbl KAPOOHOBBIX KUCIIOT. bubnuoteka IJOK https://academy-
content.apkpro.ru/lesson/71ac43f2-a0d4-
4945-a0eb-1e59cd5f4dof
24 | KontponbHas pabota Ne2 o teme bubnuoreka [JOK

«CHI/IprI, AJIbACT U AbI, Kap60HOBBIe
KUCJIIOTBI».

https://lesson.edu.ru/04/10
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https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
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https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/04/10
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AMUHEL.

bubmnoreka LIOK https://academy-
content.apkpro.ru/lesson/0c608a59-4c69-
4481-839e-9205f201b73e

26 | XuMHU4eCcKHe CBOMCTBA . MOJIydCHUE bubnuoteka [{OK https://academy-
[IPUMEHEHHE ITPOCTHIX aMUHOB. AHWINH. content.apkpro.ru/lesson/0c608a59-4c69-
4481-839e-9205f201b73e
27 | Xuper. Cocras, CTpOCHHE, CBOHCTBA. bubnuoteka [{OK https://academy-
content.apkpro.ru/lesson/71ac43f2-a0d4-
4945-a0eb-1e59cd5f4dof
VYrneoapl. Knaccudukarmus. ['moko3a. bubnmuoteka [{OK https://academy-
Caxapo3a. content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0
28 | Kpaxman. [{emmtono3a. bu6moreka [IOK
https://lesson.edu.ru/04/10
29 | AMHHOKHCIIOTHI. bu6mmoreka [IOK https://academy-
content.apkpro.ru/lesson/c2f2f3d7-43d1-
4873-ace0-78eca6009628
30 gem(n. CTpoeHHe6H CB(}?‘;TB& Bubsmoreka LIOK https://academy-
o
(ﬁ?ﬁ:iiﬁiﬁ: oTa A2 60 content.apkpro.ru/lesson/c2f2f3d7-43d1-
P papcTHopoB BEIKOR 1 4873-ace0-786ca6009628
OTIBITHI C HUMH
31 | Hedts. Hedrenpoayxrsl. [Ipupoanslii ras. bubnuoreka [JOK
https://lesson.edu.ru/04/10
32 | Ilomumepsl. MckyccTBEHHBIE U bubnuorexa [IOK
BBICOKOMOJIEKYJISIPHBIE COEUHEHUS. https://lesson.edu.ru/04/10
33 | CuHTeTHYECKHE KAYUYKH U CHHTCTUYCCKHE bubmmoreka [IOK

BOJIOKHA.

https://lesson.edu.ru/04/10
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https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
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https://lesson.edu.ru/04/10

34 | Dkonorudeckue mpoOIeMbl U 3aIluTa 1 bubnmoreka [JOK
OKPY’KaroLEn Cpeibl.
OBUIEE KOJIMYECTBO YACOB I10 34 2 2
I[TPOTPAMME
11 Knacce
KoJsnyecTBO yacos
Ne Aara DJIeKTPOHHbIE HH(POBLIE
Tema ypoka KonTpoabusl | IIpakTHyeckn | u3ydyeHust
n/n Bcero oOpa3oBaTe/ibHbIE pecypchl
e padoThl e padoThl
1 OCHOBHBIE IOHATHUS XUMHH U UX bubnuoreka [JOK
B3aMMOCBSI3H. 1
2 | 3aKOH MOCTOSIHCTBA COCTaBa BEIIIECTBA. 1 bu6moreka [IOK
3aKkoH COXpaHEHHUs MacChl BENIECTBA U
3aKOH ABOTaJpO.
3 | CoBpeMeHHbIE IPEICTABICHUS O Bu6morexa LIOK
CTPOCHHH aTOMa.
p 1 https://lesson.edu.ru/04/10
4 11\'I/Iepnozmqecm/m 3akoH u [ICXD JI.1. 1 Bu6uoreka LIOK
€HJIeJIeeBa B CBETE TCOPHH CTPOCHUS
A p p https://lesson.edu.ru/04/10
aToma.
5 | Pemenue 3a1ay Ha BBIYMCIICHUE MACCHI, 1
00bEéMa WM KOJTMYECTBA BEIISCTBA T10
U3BECTHOU Macce, 00bEMY HITN bu6mmnorexa LIOK
KOJIMYECTBY BEILIECTBA OJIHOTO U3 https://lesson.edu.ru/04/10
BCTYIUBIIHX B PEAKIINIO WIIH
MOJYYUBLINXCS B PE3YJIbTATE PEAKIIUH.
A Buas u MeXaHH3MBbI )(()6p330BaHI/I$I Bu6uorexa LIOK
XUMHUUYECKOHN CBSI3U. XapaKTepUCTUKU
. p p https://lesson.edu.ru/04/10
XUMUYECKOM CBSI3U. 1



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

7 | BemectBa MOJIEKYISIPHOTO U bubnuorexa [JOK
HEMOJIEKYJIAPHOTO CTPOEHUS. https://lesson.edu.ru/04/10
8 | MHoroo6pasue BEemecTB ¥ €ro MPUIHHBI. bubnuorexa [JOK
KoMInekcHple coeTuHEeHNs. https://lesson.edu.ru/04/10
9 | Yncrsie BemecTBa u cMecH. PacTBOpEL. bubnuorexa [JOK
https://lesson.edu.ru/04/10
10 | IIpaktuyeckas padora Nel bubnuorexa [JOK
«IIpurortoBneHue pacTBOPOB € 3aJJAHHON https://lesson.edu.ru/04/10
KOHIEHTPALHEI»
11 | PacTBOpHI EKTPOJIUTOB. bubnuoreka [JOK
https://lesson.edu.ru/04/10
12 | ducnepcHbie cucteMbl. Kommonmaasre bubnuoreka [JOK
pactBopbl. ['enu u 307m. https://lesson.edu.ru/04/10
13 | KonrposnbHas padotaNe 1 . bubnuorexa [JOK
https://lesson.edu.ru/04/10
14 | Knaccudukaiuys peakiuii B opraHu4ecKon bubmuoreka [JOK
1 HEOPraHWYECKON XUMUU. https://lesson.edu.ru/04/10
15 | TemnoBoit 3pPeKT XUMUIECKO PEeaKInu. bubnuoreka [JOK
https://lesson.edu.ru/04/10
16 | Cxopocts xuMuueckoil peakuuu. Katanus. bubnunoreka [JOK
https://lesson.edu.ru/04/10
17 | O6paTUMOCTb XMMUYECKUX PEAKIIHHA. bubnuoreka [IOK

XUMHUYECKOE PaBHOBECHE.

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
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18

PeaKI_[I/II/I B BOAHBIX pacTBOpax
anekTposiuToB. [IpakTuyeckas pabora Ne2
«Perienne 3KCIepUMEHTAIBHBIX 33]1aW)

bubnuoreka [IOK
https://lesson.edu.ru/04/10

19 | I'maponu3 opraHuYEecKUux U bubnuorexa [JOK
HEOPraHUYECKUX COCTUHECHUM. https://lesson.edu.ru/04/10
20 | OKUCIUTEIIBHO-BOCCTAHOBUTEIbHBIC bubmmoreka [{OK
peaKkuuu. https://lesson.edu.ru/04/10
21 | DeKTpoNn3 pacTBOPOB M PACILIABOB. bubnuorexa [JOK
https://lesson.edu.ru/04/10
22 | Pemrenwue 3aa4 Ha BEIYMCIICHHE MACChI bu6moreka [IOK
(0OBEMa UM KOJIMYECTBA BELIECTBA) https://lesson.edu.ru/04/10
MIPOJIyKTa PEaKIUH, €CIIM N3BECTHA Macca
HCXOJHOTO BELIECTBA, COAEPIKAIIETO
ONPENCIEHHYIO OO MPUMECEH.
23 | KontponwHas paborta Ne2 1o teme bubnuorexa [JOK
«Teoperndeckre OCHOBBI XUMHUU» https://lesson.edu.ru/04/10
24 | MeTaibl- XHMHUYCCKHE DJIEMEHTHI U bu6mmoreka [JOK
MPOCThIE BEIIECTBA. https://lesson.edu.ru/04/10
25 | Merasuibl TJIaBHBIX TOATPYIII. bubmuoreka [JOK
https://lesson.edu.ru/04/10
26 | Metasuibl TOOOYHBIX OATPYIIIL. bu6mmoreka [JOK
https://lesson.edu.ru/04/10
27 | [lonyyeHue u NpUMEHEHNE METAIJIOB. bubnuoreka [IOK

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
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https://lesson.edu.ru/04/10

HemeTaminsl- XMuMHUYECKHE DJIEMEHTEI B

bubnuoreka [IOK

IIPOCTBIE BELIECTBA. 1 https://lesson.edu.ru/04/10
28 | I'anorensl. biaroponHeie Ta3ml. 1 bubnuorexa [JOK
https://lesson.edu.ru/04/10
29 | OOmas XxapakTepuCTHKa OPraHUuICCKIX U bubnuotexa [JOK
HEOpraHWYeCKUuX coeauHeHn. Mx https://lesson.edu.ru/04/10
KJaccuukanus. 1
30 | CoBpeMEHHOE XUMHUYECKOE IMPOU3BOJICTBO. bubmmorexa [JOK
Meramnyprusi. https://lesson.edu.ru/04/10
1
31 | BemectBa 1 MaTepHaIbl BOKPYT HaC. 1 bubnuorexa [JOK
3arpsi3HEHHE OKPYXKAIOIEH CPeJIbl. https://lesson.edu.ru/04/10
32 Haydnpie MeTO 161 TO3HAHMSI BEIIECTB U bu6moreka [IOK
XUMUYECKUX SIBIICHUM. 1 https://lesson.edu.ru/04/10
33 O60061eHre u cucTeMaTu3alus 3HaHu’ 1 bubamorera LOK
m . https://m.edsoo.ru/00ad9ch2
34 | UroroBas koHTpoJibHas paboTaNe3 3a Kypc bubnuoreka [JOK
I 1xiacca. https://lesson.edu.ru/04/10
OBIIEE KOJIMYECTBO YACOB I1O0 34

I[TPOTPAMME
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