MHWHUCTEPCTBO IPOCBELIEHUSI POCCUIICKO ®ETEPALINA
MuHHCTepCTBO 00pasoBanus H Haykn Camapckoii 001acTH
JlenapTaMeHT 06pa3oBaHHsA AIMHHHCTPALHH FOPOACKOro OKpyra Camapa
MBOY IlIkoaa Ne 57 r.o. Camapa

PACCMOTPEHO MIPOBEPEHO (5 VTBEPKIAIO |

Ha 3acenanuu LHIIMO yuurenei |
€CTECTBEHHO-HAYYHbIX TUCIUIUINH 3amecTutens qupekropa no YBP HMupexrop MBOY Llikoja Ne 57
Pykosoaurens IIMO MBOVY lllkosa Ne 57r.0. Camapa e r.g. Camapa -/
/z/;{/ 10.E. Xapxanyn y{%i"? _10.E. Xapxanyn j%l/ﬁﬂﬂ Tiodrsena
ITpotokon Ne 1 or 28.08.2023 r. 29.08.2023 r. ITpuxasz Ne 319-ox1 ot 34.08.2023 r.
PABOYAS TIPOTPAMMA
(ID 688739)

yueOGHOro npeamera « XuMHus»
(yray6JiéHHbIH ypOBeHb)

nis obygaroumxces 10 —11 xiaccoB

C=RU, O=MBOQY
LLkona N°* 57 r.o.
Camapa 2023 Camapa,
CN=TwdTaeBa
nun,
E=so_sdo.school_57
‘ \ @samara.edu.ru
00daa3e35d0b0a2c5¢

2023-09-17 13:20:52



MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamMmma 1o XMMHUHU Ha YPOBHE CpEIHEro oOiiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
deneparbHON 00pa30BaTEIBLHOM MTPOrpaMMBbI cpeHero ootero oopazoBanus(DOIT
COOQ), npencrabieHHbix B DefepanbHOM TOCYIapCTBEHHOM 00pa3oBaTeIbHOM
crangapre COO, c yuérom Konnenuuu mnpenojgaBaHus y4eOHOro mpeameTa
«Xumus» B 00pa3zoBareNbHbIX opraHu3zanusax Poccuiickoit  ®denepanuu,
peaNnu3yroNMX OCHOBHBIE 00pa30BaTeIbHBIC TPOTPAMMBI, U OCHOBHBIX ITOJIOKEHUN
«Ctpareruun pa3Butusi Bocnutanus B Poccuiickoit @enepaunn Ha nepuon 1o 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpas3oBaHusi ywamuxcsi 10-11 kmaccos.
W3yyenue mpeamera, pealm3yeMoe B YCIOBUAX JIU(DPEepeHLnpOBAHHOTO,
npoduibHOrO O0Oy4YeHUs, MPU3BAHO OOecHeuuTh 00I1e00pa30BaTeIbHYI0 U
OOIIEKYIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
aJlanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIUYME, a TAKXKeE IS
IPOJOJKEHU OOy4YeHHUs B OpraHu3auusax MnpodecCHuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISIETCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIUH.

B mporpaMme 1o XMMHM Ha3HA4€HUE MpeaMeTa «XHUMHS» IOIy4aeT
NOAPOOHYI0O  MHTEPNPETAlMI0 B  COOTBETCTBHM C  OCHOBOMOJAraroIIUMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBIICHHOCTH II€JeH, CoAep KaHus,
pe3yabTaToB OOy4YeHUsS M TPeOOBaHUN K YPOBHIO TOATOTOBKH BBITYCKHUKOB.
CBUIETEILCTBOM TOMY SIBJSIFOTCSI CJICAYIOIIME BBIMOJHIEMbIC MPOTPAMMON IO
XUMUHU QYHKIINH:

e HH(POPMAIIMOHHO-METOJUYECKAs, peaau3alusi KOTOpoW oOecrneynBaeT
MOJIy4YeHHE TPEACTaBICHUSI O IUENAX, COACpKaHWHU, OOIIeH cTpaTeruu
oOy4eHUsl, BOCIIUTAHUS U Pa3BUTUS 00YUaAIOIINXCSI CPEACTBAMM MIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuJIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpUBaET
ONpeNIeJICHHE: TPUHUUIIOB CTPYKTYPUPOBAaHHUS M TOCJIEAOBATEIBLHOCTH
M3y4YeHUs] y4eOHOro marepuana, KOJUYECTBEHHBIX M Ka4ECTBEHHBIX €ro
XapaKTePUCTHK; TMOIXO0J0B K (POPMHUPOBAHUIO COAEPKATEIHHON OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX IOCTIKCHHM OOydYaroImuxcs B
paMKax WTOTOBOM aTrTecTalud B (QopMe E€IWHOTO TOCYJapCTBEHHOTO
AK3aMEHa MO XUMUH.

[Iporpamma ajist yriryOJa€HHOTO U3yYEHUSI XUMUU:

e YCTAHABJIMBACT WHBAPUAHTHOE MPEAMETHOE COJEpKaHUE, 005S3aTeIbHOE
JUIST W3Y4YEHUs B paMKax OTACNBbHBIX MPOPUIeH, NpeaycMaTpUBaeT
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pacrmpesiesieHie W CTPYKTYPHUPOBAaHHME €ro IO KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JAET MPUMEPHOE paclipesielieHne y4eOHOro BpeMEHHU, PEKOMEHAYEMOTO JIJIs
W3YUYCHHUS OT/ICJIbHBIX TEM;

e IMpe/IaraeT MNPUMEPHYIO MOCIEIOBATEIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToOM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJWYECKYI0 MHTEPIPETALMIO LEJIeH U 3a]1ay U3yYEeHHs MpeIMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUSA, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAaHUPYEMBIX — PE3YJIbTATOB OCBOEHUSI OCHOBHOM 00pa30oBaTelIbHOM
MIpOrpaMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaNpeIMETHBIX, MPEIMETHBIX), a TakKe C y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATENbHBIX  JEHCTBUNA  00ydYarolmerocs IO OCBOCHHIO
COJZIEpKaHMs IIPEAMETA.

[Io BceM Ha3BaHHBIM MO3ULHKSAM B IPOrpaMMe MO XHUMHUHU NIPEAyCMOTpPEHA
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHusl. 3a mpeiesiaMi yCTaHOBJICHHOM MPOTPpaMMOi TT0 XMMUHU 00s3aTEIbLHON
(MHBapHaHTHOW) COCTaBIIONIEH coAepKaHUs YYEOHOro mnpeaMera «XUMUs»
0CTa€TCsi BOBMOXHOCTh BEIOOpA €r0 BapUATUBHOM COCTABJISIONIEH, KOTOpasi JOJKHA
OTIPEJIEISTHCS. B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO NMPOGuiIs O0ydeHHUs.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnoJiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yYIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIUpoBaHHOTO OOY4YEeHUsT Ha YPOBHE CpEIHEro ooOiiero oOpa3oBaHUs
XUMHUS Ha YpOBHE YIIyOJNEHHOTO U3YYEHHUS HAMNpaBJIIeH Ha pean3aIuio
MIPEEMCTBEHHOCTH C MOCIIEAYIONIUM ITAIOM TOJTYYSHHSI XUMUYECKOTO 00pa3oBaHUs
B paMKax W3Yy4YCHHUS CICHHAIbHBIX E€CTECTBEHHO-HAYYHBIX U XHUMHUYECKHUX
JUCLUUIUIMH B By3aX ¥ OpraHu3alusX CpelHero mpodecCcruoHaIbHOro 00pa3oBaHusl.
B aroli cBs3M n3ydeHue npeaMera « XuMHs» OPUEHTUPOBAHO IIPEUMYILIECTBEHHO HA
paclIMpeHue U YIUIYyOJICHHE TEOPETUYECKONM U MPaKTUYECKOW MOATOTOBKU
OOy4JaronMXcsi, BHIOPABIIMX OMPEAEIEHHBIA MPOPMIb 00yueHHUs, B TOM YHUCIE C
NEPCHEKTUBOM  MOCIEAYIOIIET0 TMOJYYeHUs] XUMHUYECKOro 00pa3oBaHus B
opraHuzanusx npodeccuonanpbHoro ooOpazoBanus. Hapsiay ¢ 3Tum, B CBeTe
tpeboBannii ®I'OC COO Kk mIaHUpPyeMbIM pe3ysibTaTaM OCBOCHHS (heepanibHON
o0pa3oBaTeIbHOM MPOTPAMMBI CPEHETO OOIIET0 00pa30BaHus U3YUCHHUE MPeMeTa
«XUMHS» OPUEHTUPOBAHO TAKXKE HA PELICHUE 3aJlady BOCIUTAHUS U COLMAIBHOTO
pa3BuTUsl OOydarouuxcs, Ha (OPMUPOBAHUE Y HHUX OOIICMHTE/UICKTYalbHbIX
YMEHUHM, YMEHHMIN paluoHANIM3aluu y4eOHOTO TpyAda M OO0OOMIEHHBIX CIIOCOOOB
JEATETLHOCTH, UMEIOIINX MEXIUCITUTUTMHAPHBIN, HAIIPEAMETHBINA XapaKTep.
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CocraBnsitomiuMu nipeamMeTa «XUMHUs» Ha YPOBHE YIITyOIEHHOTO H3y4deHHUs
ABJIAIOTCS YIUIyOsn€HHbIe Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHUu NOIX0/I0B K OTOOPY U CTPYKTYPHOM
OpraHM3alMd COJAEP)KAHUS STUX KYpPCOB B MPOTpaMMe IO XHMHHU 32 OCHOBY
npuHATH mojioxkeHnss ®I'OC COO o paznmuuunsx 6a30BOTO U YIIIYOJIEHHOTO ypPOBHEH
U3Y4YEHUS TIPEeIMETA.

OcHoBy cojepkaHus KypcoB «Opranudeckas xumus» ©u «OOmas u
HEOpTraHWYECKass XHWMHS» COCTABISICT COBOKYMHOCTh NPEIMETHBIX 3HAHWA U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cHucreMa
3HAHMI MOJy4aeT ONpeNeTIEHHOE TEOPETUUYECKOE JIOMOJHEHHE, IO3BOJISIOINIEE
OCO3HAaHHO OCBOMTH CYIIECTBEHHO OOJIBIINN 00BEM (PaKTOIOTHUECKOTO MaTepuara.
Tak, Ha yrinyOia€HHOM YypOBHE M3yu€HUs NpeaMera olecredeHa BO3MOXKHOCTh
3HAYUTENIHOTO YBEINYCHHS 00BhEMA 3HAHMI O XUMUYECKHX PJIEMEHTaX U CBOMCTBAaxX
UX COeIMHEHUI Ha OCHOBE PACHINPEHUs U YTIyOIeHHs MPEICTaBICHUI O CTPOCHUHU
BEI[ECTBA, XUMHUYECKONM CBS3M W 3aKOHOMEPHOCTSX TMPOTEKAHMS PEaAKIUH,
paccMaTpuBaeMbIX C TOYKH 3PEHUS XUMHYECKOWM KUHETHUKU U TEPMOIAMHAMUKHU.
N3yuyenue mnepuonnyeckoro 3akoHa W Ilepmomnueckodd cUCTEMbl XUMHUUYECKHX
AJIEMEHTOB 0a3UpyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXaHMYECKUX MPEICTABICHHIX
O CTpoeHHMH aroMa. XHMHUYECKas CBsI3b OOBSCHSIETCS C TOYKH 3PCHHS
HYHEPreTUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHUM U PA3pPYIICHHUH, a TAK)KE C TOUKU
3peHus MEXaHU3MOB €€ oOpa3oBaHusa. M3yueHue THUIIOB peakluid JOMOTHSAETCS
dbopMupoBaHHEM TPEACTABICHUH 00 JIIEKTPOXMMHUYECKHX TMpoleccax M|
AIIEKTPOJIN3E PACILIAaBOB M PACTBOPOB BEIIECTB. B Kypce oprannyeckoil XuMuu npu
pPacCCMOTPEHUU PEAKIMOHHOM CHOCOOHOCTH COEIWHEHUU yaAenseTrcs o0coboe
BHHUMaHHE BOIMIPOcaM 00 3JIEKTPOHHBIX 3P deKTax, 0 B3aUMHOM BIIMSTHUU aTOMOB B
MOJIEKYJIaX ¥ MEXaHU3MaX PeaKIIHii.

Oco0oe 3HaueHnEe UMEET TO, YTO Ha COJIEPKaHNE KyPCOB XUMHH YTITyOIEHHOTO
YPOBHS U3YUCHHUS JJII KJIACCOB ONPeAeIEHHOr0 poduiis (TJIaBHBIM 00pa3oM Ha UX
CTPYKTYpY HM XapakTep JOMOJHEHHH K OOINed cUcTeMe NPEAMETHBIX 3HAHUWMN)
OKa3bIBAIOT BIMSHHUE CMEXHBIE MpeAMEThl. Tak, Hampumep, B COJEpKaHHUH
peaMeTa JJisl KJIaCCOB XUMUKO-(PU3ndecKoro npoduiis 60mb110e 3HaueHue OyayT
UMETH JIEMEHTHI Y4eOHOTO MaTepuaa 1o oomen xumuu. [Ipu n3yuennn npeamera
B JIAHHOM CJIy4ae akUEeHT OyAeT cJelaH Ha OOIIHOCTh METOJI0OB TMO3HaHUS,
OOIITHOCTH 3aKOHOB U TEOPHI B XUMHUU U B (PU3UKE: aTOMHO-MOJICKYJISIpHAS] TEOPUS
(MonekymsipHas Teopus B PU3MKE), 3aKOHBI COXPAHEHHSI MAaCChl U SHEPTHH, 3aKOHBI
TEPMOIMHAMHUKH, dJICKTPOJIH3a, MPEACTABICHUSI O CTPOSCHUH BEIIECTB U APYTOE.

B To xe Bpemss B coIepKaHWU TIpenMera JUis KJIacCOB XHMHKO-
Ounonornyeckoro nmpoduiist OONbIIUKA yAENbHBIA BeC OyJeT MMETh OpraHuyecKas
xumus. B 3Tom cirydae nmpenocTaBisieTcs BO3MOXKHOCTh JIJIsl 00Jiee 00CTOATEIHLHOTO
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PacCMOTPEHUS] XUMUYECKON OpraHu3alliy KJIETKU KaKk OMOJIOTMYECKOW CUCTEMBI, B
COCTaB KOTOPOM BXOIAT, K NIPUMEPY, TaKUE CTPYKTYPHbIE KOMIIOHEHTHI, KakK
JUNUABL, O€IKU, YTIEBObl, HYKJIIEMHOBBIE KUCIOTHI U Apyrue. [Ipu 3ToM 3HaHUA O
COCTaBE U CBOMCTBAX MPEACTABUTEIEH OCHOBHBIX KJIACCOB OPraHUYECKHX BEIIECTB
CIIy’)KaT OCHOBOM U M3YYEHHsI CYIIHOCTH MpPOIECCOB (DOTOCHMHTE3a, NbIXaHU,
MUILIEBAPEHHUS.

B mane ¢GopMmupoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIEHAyYHBIX METOJIOB TTO3HAHUS U OMBITA MPAKTHIYECKOTO IPUMEHEHHS HAyJHBIX
3HAHMM HM3y4eHHE NpeaMera «XHUMHs» Ha YIIIyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH TMpEaMETaMH, BXOIAIIMMHA B COCTaB
npeaMeTHbIX oOnacteit «EcTecTBeHHO-HayuHble NpenMeTb», «MaTtemaTuka u
uHdopmaTrka» 1 «Pycckuil sI3bIK U TUTEpaTypay.

[Tpu n3yyeHuun yueOHOro npeamera « XuMus» Ha yriyoJIEHHOM YPOBHE TaKxke,
KaK Ha YPOBHE OCHOBHOT'O M CPEIHETO 00111ero 00pa3oBanus (Ha 6a30BOM YpPOBHE),
3a/layeil MEepPBOCTENIEHHON 3HAYMMOCTU SBJsieTCs (OPMHUpPOBAHHWE OCHOB HAayKH
XUMHUH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, TPAKTUIECKOMN JAESITEIIBHOCTH
YeJI0BEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpHI. Perenue 3Toii 3a1aun Ha
yrayOJn€HHOM YpOBHE M3YyYEHHs IpEeAMETa NpearoiaraeT pealnu3aluio TaKhX
LejaeH, Kak:

e (opmMupoBaHME TPENCTABICHUN: O MAaTEpUATHLHOM EIUMHCTBE MHPA,
3aKOHOMEPHOCTSX W MTO3HABAEMOCTHU SIBJICHUM MPUPOJIBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK M €€ BeAylled poid B O0ECHEUYeHHH
YCTOMYMBOIO  pPa3BUTHSA  YEJIOBEYECTBA: B  pEIIEHHMH  Ipolsem
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0E€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUATIOB, HOBBIX UCTOYHUKOB YHEPTHUH, B
o0ecIeueHnn paluoOHAIBLHOTO MPUPOJIONOIL30BaHus, B (POpMUpPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJNbTYphl YEJIOBEKAa, a TAKXKE 3KOJOTUYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U PUPOIHOI Cpele;

e OCBOCHME CHUCTEMBbl 3HAaHMHM, JIEKAUMX B OCHOBE XUMHYECKOU
COCTAaBJISIFOIICH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: GyHIaMEHTAIbHbIX
MOHATUN, 3aKOHOB U TE€OPUUM XMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOEHMHM BEIECTBA HA Pa3HbIX YPOBHSAX — AaTOMHOM, HMOHHO-
MOJIEKYJIIPHOM,  HAJAMOJIEKYJISIPHOM, O  TE€PMOJUHAMHYECKHX H
KMHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUS XMUMHUYECKUX PEAKUUM, O
XUMUYECKOM PaBHOBECHH, PACTBOPAX W JUCIEPCHBIX CUCTEMAaX, 00 00mUX
Hay4YHBIX MPUHIMIAX XUMHUYECKOTO MPOU3BOJICTBA;

e (opmupoBaHue y oOydJarommxcs OCO3HAHHOTO MOHUMAaHHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XUMHUYECKUX 3HAHUN ISl OOBSICHEHHUS
KITFOUEBBIX HJIEW W TPOOJIEM COBPEMEHHOW XHMHH, JIJIi OOBSCHEHUS U
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MPOTHO3UPOBAHUS SIBJICHUW, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPUPOY;
IPAaMOTHOTO pelieHus Ipo0jieM, CBI3aHHbBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIN3a U OIICHKH C ITO3UIINHN DKOJIOTMYSCKOH 0€30IaCHOCTH MOCIIEICTBUM
OBITOBOI M MPOU3BOACTBEHHON JIE€ATEIBHOCTH YEJOBEKA, CBA3AHHOU C
XUMHUYECKUM MTPOU3BOJICTBOM, UCTIOJIB30BAaHUEM U IEPEPAOOTKOM BEIIECTB;
yIIIyOJICHUE MPEICTABICHUHN 0 HAYYHBIX METO/IaX MO3HAHU, HEOOXOJUMBIX
JUI. TIPUOOPETEHUsS YMEHUW OpPHUEHTHPOBAThCS B MHPE BEIIECTB U
OOBSCHCHHUS XWMHUYECKHX SIBJICHHHA, HMMCIOIIMX MECTO B TMPHUPOJEC, B
MPAKTUYECKOMN JICATENLHOCTH U TTOBCEHEBHOM KU3HMU.

B nmane peanm3anuu MEpBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAOLIUX
GyHKUMNA TETOCTHOM CHCTEMBbl CPEIHEro oOIero o0pa3oBaHUs NpPHU U3YYCHUU
npeaMera «XuUMUS» Ha  YIIyOJIEHHOM  ypOBHE 0OCOOYI0  aKTyallbHOCTh
NpUOOPETAIOT TAKKUE LETU U 3a7a4H, Kak:

BOCIHUTaHUE YOEXKJAECHHOCTH B TMO3HABAEMOCTH SIBJICHUW MPUPOIBI,
YBaXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUYECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUU, (HOPMUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHUIO U TO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO M  CaMOBOCIHMTAHWUIO  HA  OCHOBE  YCBOCHUS
OO0IIEYeIIOBEYECKUX IIEHHOCTEH;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, NHTEJUIEKTYAIbHBIX U TBOPYECKHUX
criocoOHOCcTeM oOyuaromuxcsi, (QopMHpOBaHUE Y HUX CO3HATEIBHOTO
OTHOILICHHS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBUIO yCHIENTHOM Mpo(dheCCHOHATBHON U OOLIECTBEHHOMN JEATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBbI0 M TOTPEOHOCTH B
3I0pPOBOM 00pase >KU3HWU;

dbopMUpOBaHHE YMEHHMU M HaBBIKOB Pa3yMHOTO MPHUPOJIONOJIH30BAHUS,
Pa3BUTHE DKOJOTUUYECKOU KYJIbTYphI, TPUOOPETEHHUE OMbITa OOIIECTBEHHO-
IIOJIE3HOM DKOJIOTMYECKOMN AEATEIBbHOCTH.

OO11ee YuCiI0 4acoB, MPSAYCMOTPEHHBIX JIJI U3YYCHHUS XUMHH Ha yTiyOJCHHOM
YpOBHE CpeaHero obiiero oopazoBanus, coctapisgetr 204 yacos: B 10 kimacce — 102
yaca (3 gaca B Heento), B 11 kimacce — 102 vaca (3 yaca B HeZIelo).



COJEPXAHUE OBYUYEHUA
10 KIIACC

OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYECKON XUMHUMU.

[TpenMeT 1 3HaYEHNE OPraHUYECKON XUMUH, PEACTABICHNE O MHOT000pa3uu
OPraHUYECKUX COCAUHECHUMU.

DNEeKTPOHHOE CTPOEHUE aroma yriepoja: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToma YIJepojia. XHUMHYECKas CBS3b B
OpPraHUYECKUX COeNMHEHUSX. THIbI TMOpUIN3aIuU aTOMHBIX OpOUTaNIel yriiepoa.
MexaHu3Mbl 00pa30BaHHS KOBAJICHTHOW CBs3M (OOMEHHBIM W JOHOPHO-
aKLENTOpHBINA). THUIBI MEepeKpbIBaHUS AaTOMHBIX OpOUTaNe, G- U T-CBS3W.
OpuHapHasi, 1BOHas U TpoWHas cBsi3b. CrocoObI pa3pbiBa CBSI3€M B MOJIEKYJIaX
oprannyeckux BemiecTB. IloHsTHe O CBOOOAHOM paaukane, HykKIeopuie Hu
anexTpodue.

Teopuss crpoeHnss oOpraHudeckux coeauHeHu A.M. byrtnepoBa w
COBPEMEHHBIE IIPEJICTABICHUS O CTPYKTYpPE MOJIEKYJl. 3HAUYEHUE TEOPUU CTPOCHHMS
OpraHMYEeCKUX COequHEHUH. MoJeKkyasipHble W  CTPYKTYpHBIE  (OPMYJIBIL.
CrpykTypHble (GOpMyJbl pa3aU4HBIX BHUIOB: PpPa3BEPHYTas, COKpaUIEHHa,
ckenetHas. M3omepus. Bunabl m30oMeEpUHM: CTPYKTypHas, IPOCTPAHCTBEHHAS.
OnekTpoHHbIe 3 (PEKTHI B MOJIEKYJIaX OPraHUuYECKUX COeAMHEHUN (MHAYKTUBHBIN 1
MEe30MEepHBIN 3P eKThI).

[IpencraBnenne o kimaccupukamu opraHuyeckux BemiecTB. [loHaTtue o
bynkunoHansHOM rpymnmne. ['omonorus. ['omonornueckue psanel. CucreMaruyeckast
HOMeHKJaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBmanbHBIC Ha3BaHUSA
OTZEJIbHBIX MTPEACTABUTEIICH.

OcobeHHocT W Kiaccu(UKaus OpraHuyecKux peakiuid. OKHUCIUTETHHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUA B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJBl HM3YyYEHHUS BEUIECTB M HMX IPEBPALICHMI:
O3HaKOMJIEHUE ¢ 00pa3llaMHi OPraHUYECKUX BEIIECTB U MaTEpHalaMy Ha UX OCHOBE,
OMBITHl IO MPEBPAIICHUIO OPTAHUYECKUX BEILECTB MPH HArpEeBaHUU (TUIABJIEHUE,
OoOyTJIMBaHWE W TOPEHHE), KOHCTPYHUPOBAHHME MOJIEICH MOJIEKYJ OpPraHUYECKUX
BEILIECTB.

YraeBoaopoasl.

Aunkanbl. ["'omosiornyeckuil psii ankaHoB, oOmmas (GpopmMysa, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuan3ainsl aTOMHBIX opOuTanei yriepoja, o-cBsi3b. dusmveckne cBONCTBA
AJIKaHOB.



XHAMHMYECKHE CBOMCTBA QJIKAaHOB: PEAKUHMHM 3aMEUICHUS, W30MEPHU3ALNH,
JNETUIPUPOBaHMS, LIUKIN3ALNY, IUPOJIN3a, KPEKUHTa, ropeHus. IIpencrasnenue o
MEXaHU3ME PeaKMi paJuKaIbHOIO 3aAMEILCHHUS.

Haxoxnaenue B mpupoze. CriocoObl MOTy4YEHUs ¥ TPUMEHEHUE AIKAHOB.

[Muknoankanel. O6mas ¢opmyna, HOMEHKIaTypa u uzomepus. OcodbeHHoCTH
CTPOEHMSI U XUMUUYECKUX CBOMCTB MaJIbIX (LIMKJIONPOIAH, IUKIOOYTaH) U OOBIYHBIX
(LMKJIONEHTAH, HUKJIOreKCaH) HUKJIoaIKaHOB. CIIOCOOBI OJTyYEHUsI U IPUMEHEHHUE
LUKJIOATKAHOB.

Ankenpl. ['oMoyiorudeckuil psii aakeHoB, obOmas (hopmyia, HOMEHKIATypa.
DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYJI AlIKEHOB, SP2-TuOpyIu3anus
aTOMHBIX opOuTanel yriaepoaa, - U m-cBA3U. CTpyKTypHas M reoMeTpudeckas
(umc-Tpanc-) uzomepusi. U3nUecKre CBOWCTBA aJKEHOB. XMMHUYECKHUE CBOMCTBA!
peakluu MPUCOECIUHEHHS, 3aMEIICHHs B O-TOJOKEHWE NpPH JIBOMHOM CBS3H,
nonuMepusanuu 1 okucieHus. [lpasuno MapkoBHukoBa. KauecTBeHHbIE peakuun
Ha JIBOMHYIO cBs3b. CIIOCOOBI MOJIyUY€HHUsI U IPUMEHEHUE AJIKEHOB.

Anxaguensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, U30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHMSI 1 XUMUYECKUX CBOWCTB
CONPSKEHHBIX JUEHOB, 1,2- u 1,4-npucoennnenue. [lonmnmepusanns conpsykEHHBIX
nueHoB. CriocoObl MOTYyYEHUs U IPUMEHEHUE aJTKaIUEHOB.

Anxunbl. 'oMonorudeckuii psii ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ AJIKMHOB, SP-
ruOpuaM3anysl aTOMHBIX opOuTaneil yriepona. @U3MyecKue CBOMCTBA AJTKUHOB.
XHUMHUYECKHE CBOMCTBA: peaKIUU MPUCOECANHEHUS, TUMEPU3AIIUN U TPUMEPHU3ALIUH,
OKuciieHns. KHCIIOTHBIE CBOMCTBA aJIKWHOB, UMEIOIIMX KOHIIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakiui Ha TPOUHYIO CBsA3b. CrOCOOBI MONY4YEHUS U MPUMEHEHUE
QJIKUHOB.

ApomaTuieckue YrieBoaopoasl (apeHsl). ['omMosoruueckuili psif apeHoB,
oOmast popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIeKYyJIbl OeH30ma. DU3MYECKHE CBOMCTBA apeHOB. XHMHYCCKHC
CBOICTBa O€H30J1a U €ro FOMOJIOTOB: PEaKuu 3aMelIeHHs B OEH30JIbHOM KOJIbIIE U
YTJIEBOAOPOJAHOM paguKalle, PEaKIHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpeacraBneHne 00 OPUEHTUPYIOUIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JIbHOM KOJIbIIE Ha MpUMEpEe aTKWIbHBIX pPAJUKaIOB, KapOOKCHIIbHOM,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIIbI, aTOMOB rajoreHoB. OcoOGeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl NOTyYeHUs U
NPUMEHEHUE apOMATUYECKHUX YTIIEBOJAO0POIOB.

[Tpuponnsiii ra3. [lonytHeie HedTsHBIE ra3sl. HedTh U €€ mpoucxoxaeHue.
Kamennslil yrojib 1 npoAyKTsl ero nepepadorku. CrocooOsl nepepaboTku HEPTH:



NEPEroHKa, KPEKUHT (TEPMUYECKUM, KaTAIUTUYECKHM), pU(DOPMUHT, TUPOIM3.
[IpoykThl nepepaboTKu HEDTH, X IPUMEHEHHE B IPOMBIIIIICHHOCTH U B OBITY.

['eHeTnyecKas CBSI3b MEXKIY Pa3IMYHBIMU KJIACCAMU YTJIEBOJIOPOJIOB.

DNEKTPOHHOE CTPOCHHE TaJOrEHIIPOU3BOJIHBIX YIJIEBOJIOPOAOB. Peakiuu
3aMelIeHUs TajJoreHa Ha TUJIPOKCOTPYIy, HHUTPOrPYIIY, [UAHOTPYIIILY,
aMuHOrpymniy. JlelicTBue Ha TaJOTreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa miénoun. B3auMoaelcTBUE NUTajlOr€HalKaHOB C MAarHUEM WU IUHKOM.
[Tonsitue 0 METAJIJIOOPTaHUUYECKUX COCIMHECHUSX. Hcnonbs3oBaHue
TaJIOTEHIIPOM3BOIHBIX  YTJIEBOJOPOAOB B OBITY, TEXHHKE ¥ TPU CHHTE3C
OpTraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
u3ydeHue (QU3NYECKUX CBOMCTB YIJIEBOJIOPOJIOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakiuii yriieBoJAOPOJAOB Pa3JIMUHBIX KIJIACCOB (0OeciBeunBaHUE OpPOMHON WU
MOJHOW BOJBI, pacTBOpa IMEepMaHTraHaTa Kajus, B3aMMOJICHCTBUE alleTWJICHA C
aMMUa4YHBIM pacTBOpoM okcujaa cepedpa(l)), kadecTBeHHOEe OOHapyX)eHUE
yriiepoja v BOJOPOJa B OPTAHMYECKHUX BELIECTBAX, OJYYEHUE ITHIICHA U U3YUEHUE
€ro CBOWMCTB, O3HAKOMJIeHHE ¢ Koyutekiusamu «Hedte» u «Yromb», ¢ oOpaszumamu
MJIaCTMACC, KaydyKOB M PE3UHBI, MOJICIIMPOBAHUE MOJIEKYJ YTJIEBOJOPOJIOB U
rajoreHNPOU3BOAHBIX YTIIEBOIOPOIOB.

Kucsopoacoaep:kamue opranndecKue coeJlMHeHHs.

[IpenenbHbie OoAHOATOMHBIE CHUPTBHL. CTpoeHue MoJeKyn (Ha Mpumepe
METaHOJIa W J3TaHona). l'oMonormueckuid psan, obmas QopMmyna, u30Mepus,
HOMEHKJIaTypa #  kiaccudpukanus. Du3nueckue CBONUCTBA  MPEACIbHBIX
OJIHOATOMHBIX CHUPTOB. BoIOponHbIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XWUMUYECKHE CBOWMCTBA: pPEAKUUHM 3aMENICHUs, JerujpaTaldd, OKHUCICHUS,
B3aMMOJICHCTBUE C  OpPraHMYECKUMHU W  HEOPraHMYEeCKMMH  KHUCJIOTaMHU.
KauecTBeHHas peakuusi Ha OTHOATOMHBIE CIUPTHI. [[eficTBHE 3TaHOIAa U METAHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOJYy4YEeHUsS M TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[Ipocthie a¢dupsl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (HUBHUECKUX U
XAMHUYECKUX CBOUCTB.

MHoOroaToMHbI€ CHUPTHI — ATUJCHIVIMKOIL W TAULEpUH. Du3NuecKkue u
XUMHUYECKHE CBOMCTBA: PEAKIIUK 3aMEILICHUs], B3AUMOJICUCTBHE C OPTaHUUECKUMU U
HEOPraHUYECKUMH KUCIOTAMU, KAYECTBEHHAsS! PEAKIMsl HA MHOTOATOMHbBIE CIIUPTHI.
[IpencraBnenne o MexaHU3ME pPeakIuii HyKJIeo()UIbHOTO 3amernieHus. [lefictBrue Ha
opraHu3M yesioBeka. CriocoObl MOJy4eHUs U IPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYIIBI U
O0eH3oapHOrO snpa. duszndeckue cpoilcTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBOiCTB (eHnona. KayecTBeHHble peakuuu Ha (eHon. TokcuyHOCTH (eHona.
CrniocoObl osrydenust v npuMenenne penomna. Genondopmanbaeruanas cMoa.

KapOGoHuiibHbIE COETUHEHUS] — alIbJIETH]IBI U KETOHBL. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHON Tpynmbl. ['oMoOTHYeCKUEe psibl allbJETUI0B U KETOHOB, 00IIas
dopmyna, uzomepuss U HOMEHKIaTypa. DPHU3WYECKHE CBOMCTBA albJETHIIOB U
KETOHOB. XMMUYECKHE CBOMCTBA aJIbJCTHIOB U KETOHOB: PEAKIIUU NPUCOCIUHEHUSI.
OxuciieHue anbJeru/ioB, KauyeCTBEHHbIC peaKkIuu Ha anbaeruipl. CrnocoOsl
MOJTYYEHHUS U IPUMEHEHHE AJIbJIETU/IOB U KETOHOB.

OIHOOCHOBHBIE TIPEEIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOSHUS
MOJIEKYJT KApOOHOBBIX KUCIOT. 30Mepus 1 HOMeHKIIaTypa. Pu3HUecKue CBOMCTBA
OJIHOOCHOBHBIX TMpPEAENbHBIX KapOOHOBBIX KHUCJIOT. BOIOpOJHBIE CBS3U MEXIY
MOJIEKYJIaMUd KapOOHOBBIX KHCIIOT. XMMUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuusi >TepUPUKALMU, PEAKIUH C YYaCTHEM YIIEBOAOPOIAHOTO paauKaia.
OcoOeHHOCTH CBOMCTB MypaBbUHOW KUCIOTHI. [loHSITHE O MPOU3BOJIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCIIOT.
OcoOEHHOCTH CBOMCTB HEMpPENEIbHBIX UM apOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTUKApOOHOBBIX KHUCJIOT, THUIPOKCUKAPOOHOBBIX KUCIOT. [IpeacraBuTenu BbICIINX
KapOOHOBBIX KHUCJIOT: CTEapHHOBAs, MaJIbMUTUHOBAs, OJEUHOBAs, JUHOJEBAS,
JuHoNeH08as KUcnoTbl. CocoObl MOTYYEHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upsl. ['oMmonorudeckuit psin, oOmas dopmyna, HU30MEpHUs U
HOMEHK/NaTypa. PU3NYECKHE U XUMHUYECKHE CBOWMCTBA: THUAPOIU3 B KHUCIOW U
HIETIOYHOM Cpee.

Kupsi. Ctpoenue, pu3nuecKkue U XMMUYECKUE CBOMCTBA KUPOB: TUAPOIU3 B
KHUCIJION U 1enoYHor cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPHAIIMX OCTATKU
HETPEIETbHBIX JKUPHBIX KUCIOT. JKuphl B Ipupo/Ie.

MBpbI1a KaK COJIM BBICIINX KapOOHOBBIX KHCJIOT, MX MOIOIIIEE JCHCTBHE.

O6m1as xapakTepucTuka yriaeBojoB. Kinaccudukanus yrieBoaos (MOHO-, AU-
U monucaxapunibl). MoHOcaxapuabl: TJIIOKO3a, (PpyKTo3a, TajlakTo3a, pudo3a,
Je30Kcupr003a. PU3NYECKUE CBOMCTBA W HaxOXXJIACHHE B Ipupoje. DoToCHHTES.
XUMHUUYECKHE CBOWCTBA IJIFOKO3bI: PEAKIIMU C YYaCTUEM CIUPTOBBIX U AJIbJIETUIHON
IpymI, CIUPTOBOE U MOJOYHOKHCIOE OpokeHue. [IpumeHeHHe TIIOKO3bI, €&
3HAQYECHUE B KU3HEAECATEIBHOCTH Opranu3Ma. /[ucaxapuael: caxaposa, MalbTO3a U
JakTo3a. BoccTaHaBnMBaOIMME U HEBOCCTAHABIIMBAIOIINE aucaxapuabl. ['uaponus
nucaxapunoB. Haxoxaenue B mpupone u npumeHnenue. [loaucaxapuabl: Kpaxmail,
INIMKOTeH W 1Heunono3a. CTpoeHHe MakKpoMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
LEJUTI003bl.  PU3MYECKHE CBOMCTBA Kpaxmana M UEJUIIOI03bl. XUMHYECKUE
CBOMCTBa Kpaxmaya: TUApPOJIN3, KauyeCTBEHHAsl pPEaklus C HOIAOM. XHUMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bL: TUAPOJIU3, ModydyeHue 3(upoB uemnonossl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN HIENK).
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DKCNEepUMEHTAIbHBIE METOJbl W3YYEHHUsS BEIIEeCTB U HUX MPEBpaIICHUI:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3aUMOJICUCTBHE 3TAHOJIA C HATPUEM,
OKHUCJICHHE 3TUJIOBOTO CIHMPTA B aNbJETU] HA PACKAJIEHHON MEIHOW IPOBOJIOKE,
OKHCIIEHHE ASTHJIOBOTO CHHPTA IUXPOMATOM Kajus (BO3MOXKHO HCIOJIb30BaHHUE
BUJICOMATEPHAJIOB), KAaueCTBEHHBIC pEAKIUU Ha albJerujbl (C THAPOKCHIOM
nuammuHcepeopa(l) u runpokcuaom meau(ll)), peakius riautepruHa ¢ THAPOKCUIOM
meau(ll), xumMuueckne CBOMCTBA pacTBOpa YKCYCHOM KHUCIIOTHI, B3aUMOJCHCTBUE
pacTBopa roko3sl ¢ Tuapokcuaom meau(ll), B3anmonaeiicTBue kpaxmania ¢ HOAO0M,
pellieHne OJKCIEPUMEHTANbHBIX 3adad 1o TemMaM «CoupTtel U (EHOIBIY,
«Kap6onoBsie kuciaoThl. CI0KHBIE dPUPBD).

A3oTcoep:xaniue OpraHuniecKkue coeJuHeHms.

AMHHBI — OpraHMYECcKUe MPOU3BOJHBIE amMMuaka. Kiaccudukanus aMuHOB:
amnpaTHIECKUe ¥ apOMATHYCCKHE; IIEPBUYHBIC, BTOPUYHBIE W TPETHYHEIE.
Crtpoenue monekyn, obmas GopMmyna, U3oMepus, HOMEHKIaTypa U (U3NYECKUe
cBOMCTBa. XMMHUYECKOE CBOMCTBA anu(paTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
AIKUINPOBAHUE, B3aUMOJCHCTBUE TMEPBUYHBIX aMHUHOB C a30THUCTOM KHCJIOTOM.
Conu alKJIaMMOHHS.

AHWIVH — IPEICTaBUTEIh aMUHOB apoMaTHUeCcKOro psiaa. CTpoeHne aHIIINHA.
B3anmHoe BiusHHME Tpynm aToMOB B MoJiekyne aHunuHa. OcoOeHHOCTH
XUMHUYECKUX CBOWMCTB aHWinHA. KauecTBeHHbIE peakiuu Ha aHuiuH. CrocoOsbl
MOJIYYCHUS] M TNpUMEHEHHE anudaruyeckux aMuHOB. [lonydyeHue aHWIMHA U3
HUTPOOEH301a.

AmunokucioTel. HoMenknatypa u nzomepusi. OTAeNbHBIE TPEACTABUTENH O
AMUHOKHCIIOT:  TAHUIHMH, ajlaHuH. @Ou3uveckue CBOWCTBA aMHHOKHCIIOT.
XUMHYECKHE CBOMCTBA AaMHHOKHCJIOT Kak aM(OTEpPHBIX  OPraHUYECKHUX
COCMHEHUM, peakuus MOJIMKOHACHCAllUKU, oOpa3oBaHUE MENTUIHOW CBS3M.
buonornueckoe 3HaueHne aMUHOKUCIOT. CHHTE3 U THIPOIN3 ENTHIOB.

benku kak mpupogHbie TONMMEphl. llepBudHAs, BTOpHYHAS M TPETHUIHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBONCTBAa OCJIKOB: THUIPOJIU3, JCHATypaIus,
KaueCTBEHHbBIC PEAKIIMU HA OCIIKH.

OKCHepUMEHTAIbHBIE METOJbl HM3YYECHHUS BEIIECTB W WX MPEBPAIICHUI:
pacTBOpeHHE OENKOB B BOJE, JAeHATypamusi OEIKOB NMPH HATPEBaHHUH, I[BETHBIC
peakuuu Ha O€NKW, peHIeHHe OKCIePUMEHTANBHBIX 3aJad [0 TeMaM
«A30TcoJiepKaIIe oOpraHuIecKrue cCoeTMHeHus» U «Pacmo3HaBaHre OpraHUYeCKUX
COCITUHEHUI.

BbicoKkoMoIeKy IsIpHBIE COeTUHEHHUS.

OCHOBHBIE TOHSATUS XUMUW BBICOKOMOJICKYJISIPHBIX COEIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTETICHb MOJIMMEPHU3AIUH, CPEAHSS MOJEKYJIApHas
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Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIDHBIX COEAUHEHUM —
MOJIMMEPHU3ALMS U TTOJIMKOHIEHCALIHS.

[Tonumepubie wmatepuansl. [lmacTmacchl  (MOMMATUIICH, TMOJUIIPOIIMIIEH,
NOJUBUHWIXJIOPHUA, TOJUCTUPON, MOJMMETUIMETAKpUiaT, MOJuKapOOHAaTHI,
noJimdTUICHTEpePTaiar). Y Trin3aus 1 nepepadoTKa miacTuKa.

DIIacTOMEPHI: HATypaAJIbHBIN Kay4yK, CUHTETHYECKHUE Kay4yKH
(OyTamreHOBBIN, XJIOPOIPEHOBHIN, H30MPEHOBBIN) U CUJIMKOHBI. Pe3nHa.

BonokHa: HaTypanbHbIe (XJIONOK, IEPCTh, MIENK), HCKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonumepsr CHEUaTbHOTO Ha3HAYEHHUS (Tepron, KeBJIap,
AIIEKTPOIIPOBOIAIIME TTOJIMMEPHI, OMopasiaraeMble MOJIUMEPHI).

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAIICHUMN:
O3HAaKOMJIEHUE C 0Opa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, pEIICHHE OHKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacrno3HaBanue
MJIACTMACC U BOJIOKOH.

Pacuérnblie 3agaun.

Haxoxnaenue MomnekyiasipHOd (GOpMysibl OPraHHMYECKOTO0 COCIMHEHHS TI0
MacCCOBBIM JIOJISIM DJIEMEHTOB, BXO/SIIUX B €r0 COCTaB, HAXOKIEHUE MOJIEKYJISIPHON
(bopMyJIbl OPraHUYECKOr0 COSAMHEHUS M0 Macce (00BEMY) TPOTYKTOB CrOPaHMUS, IO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIMH H/WIM UCXOIHBIX
BEII[ECTB, YCTAHOBJICHUE CTPYKTYpHOH (POPMYJIbI OPraHMYECKOro BEIEeCTBA Ha
OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB IMOJIYYEHUs, ONPEACIICHUE T0JH
BBIX0/Ia IPOJYKTA PEAKIUU OT TEOPETHUECKH BO3MOYKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanus MeXpeaMETHBIX CBS3€M MPU U3YYEHUU OPraHUYECKOW XUMHUU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHBIX TIOHSITUWA, TaK W TOHSITUH, TNPUHATHIX B OTIEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOT0 IIUKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHNE, HAYYHBIN (DaKT, THUIOTE3a,
TEOpUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccudukaius, HAOIIOICHHE, H3MEpPEHUE,
DKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHME.

®uzuka: Marepusi, aroM, OJJIEKTPOH, MPOTOH, HEWUTPOH, MOJIEKYyJa,
HPHEPreTUYECKUl ypOBEHb, BEIIECTBO, TeEJNO, OOBEM, arperaTHoe COCTOSTHUE
BEIECTBA, (DU3WYECKUE BEIUYWHBI, C€IUHUIIBI WU3MEPEHUS, CKOPOCTh, DHEPrus,
Macca.

buonorusi: kierka, opraHu3M, JKOcHUCTeMa, Ouocdepa, Metaboau3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA U TeTepOTPO(HBIA TUIl MUTAHUA, OpOKEHUE,
dboTocuHTE3, JAbIXaHUE, OCEJKH, YTIJAEBOJbI, KUPbl, HYKJICHMHOBBIE KHCIOTHI,
(bepMeHTHI.
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Feorpa(bml: ITOJIE3HBIC NCKOITA€CMBbIC, TOIIIIMBO.
TexHonorusi: IMUIOCBBIC IIPOAYKTBI, OCHOBLI pPAOMOHAJIBHOI'O IIMTAHMA,
MOOIIUEC CPCACTBA, MAaTCPUAJIBI U3 NCKYCCTBCHHBIX 1 CHHTCTHYCCKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUSA

Teopernyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 351eMeHT. M3oTomnbl. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKHUE YPOBHH U
noaypoBHHU. AToMmHbIe opOuTanu. Knaccudukanus XuMHIeCKIX 3J€MEHTOB (S-, P-,
d-, f-omementsl). PacmpeneneHue dJIEKTPOHOB TIO AaTOMHBIM — OPOUTAISIM.
DNeKTpOHHBIE KOH(PUTYpPAIIMK aTOMOB 3JIEMEHTOB NIEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[Iepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. Menneneera. CBA3b NEPUOAUYECKOrO 3aKOHA U llepHoanueckor CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  aATOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUUECKHUX JIEMEHTOB M 00pa3yeMbIX UMHU
MPOCTBIX U CJIIOKHBIX BEIIECTB IO TPYIIIAM U IepruogaM. 3HaYE€HHE NEPUOIUYECKOTO
3akoHa /[[.1. Menneneena.

XuMHUYECKasi CBs3b. BHIIBI XMMHYECKOM CBS3U: KOBAJECHTHAsl, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-AKIENTOPHBIN. JHEPrusl U IuHa cBs3U. I1oIsIpHOCTD, HANIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KparHeie cBs3u. BopoponHas CBs3b.
MexMOoNeKyIIpHbIE B3AaUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3IJIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha IIpUMEpe COCAMHEHUMN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTelb, JUraHAbl. 3HAUYCHHE KOMIUICEKCHBIX COCJIMHEHUH.
[loHATHE O KOOPAMHALMOHHON XUMUHU.

BemecrBa  MONEKYJIAPHOTO UM HEMOJIEKYJSIPHOTO  CTPOE€HHUs.  THIBI
KPUCTAUTNYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. MictuHubie pactBopsl. Ipencrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacCTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAsl KOHIEHTpanus. HackleHubie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.
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Knaccudukanusa 1 HOMEHKIaTypa HEOPraHUYECKUX BEIECTB. TpUBHUATIbHBIC
Ha3BaHMS OTIEIbHBIX IPEACTABUTENIC HEOPraHUYECKUX BEIIECTB.

Knaccudukanusa XuMHUUECKUX peakiuii B HEOPTraHUYECKOW M OpraHUYeCKOn
XUMHH. 3aKOH COXPAHEHHUS MAcCChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpallCHUs
DHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie 3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOM peakinu, e€ 3aBUCUMOCTb OT Pa3ju4HbIX (PaKTOPOB.
['oMoreHHbIE U reTeporeHHsle peakuuu. Karanus n katanu3aTtopsl.

OOpatumMbie 1 HEOOpAaTHMbBIC peaKIui. XuMU4IecKkoe paBHoBecre. KoHcranTta
XAMHUYECKOTO paBHOBeCUsA. DakTOpbI, BIMSAIONIME HAa IOJOKEHUE XUMHUYECKOTO
paBHOBECHA: TeMIEpaTypa, JaBJICHUE U KOHIICHTPAI[MU BEILECTB, YYaCTBYIOIINX B
peakumu. [Ipunun Jle [larense.

Onektponutuyeckass aucconuanus. CulbHblE W CIa0ble  3JIEKTPOJIUTHI.
Crenenp aucconmanu. Cpena BOIHBIX PAaCTBOPOB: KHCIIOTHAs, HEUTpalibHAasd,
nienoyHas. Bomopoausiii nmokaszarens (PH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

OKHUCIUTENBPHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
Okucnurenb W BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHUA.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENW. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOIIU3 pacTBOPOB U PACILIaBOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOJbl HW3Y4YEHHsS BEUIECTB W HX NPEBpALICHUN:
pa3oKEeHUE TNEPOKCUAA BOJOPOJAA B TMPHUCYTCTBUM KaTalW3aTopa, MOJEIH
KPUCTAUTNYECKUX PEIIETOK, TPOBEJICHNUE PEAKIIUM MOHHOTO 0OMEHa, oNpe/eiieHre
Cpeabl PacTBOPOB C MOMOIIBI0 MHIAWKATOPOB, HM3YUYEHUE BIMSHUA PA3JIMYHBIX
(GakTOpoB Ha CKOPOCTh XUMHYECKOW PEAKIMU U TMOJOKEHHUE XUMHYECKOTO
paBHOBECHSL.

Heoprannuyeckasi xummusl.

[Tonoxenne HemeTawioB B [leproandyeckoi cucteMe XuMHYECKUX SJIEMEHTOB
J.. MenneneeBa 1 0COOCHHOCTH CTPOCHHS MX aTOMOB. DU3MUYECKHE CBOMCTBA
HEMETAJUIOB. AJUTOTPOIHSI HEMETAIIOB (Ha MpUMepe KUCIopoa, cepol, pocdopa u
yrieponaa).

Bonopon. Ilonydyenue, gusnueckrue M XUMHYECKHE CBOMCTBA: PEAKIUU C
METaJJIAMU ¥ HEMETAJUIAaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ napuasl. TormBHbIE
DJIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOMydeHus, (QU3UYECKUE U
XMMHWYECKUE CBOMCTBA. [ 'asloreHOBOAOPOAbI. BaxkHeuIe KUCIOPOACOACPKAIINE
COCIMHEHUs TrajoreHoB. JlabopaTopHbIe W MPOMBIIUICHHBIE CIIOCOOBI MOTYyUYCHUS
rajgoreHoB. [[puymeHeHune rajoreHoB U UX COCIMHEHUI.
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Kucnopon, o3oH. JlabopaTopHble U NPOMBILIUIEHHBIE CIIOCOOBI MOMYyYEHHUS
kuciopona. Ou3znyeckue U XMMHUYECKUE CBOMCTBA M NMPUMEHEHHE KHUCIOopoAa U
030Ha. OKCUbI U IEPOKCHUJIBI.

Cepa. Haxoxpaenume B TpHUpPOAC, CIOCOOBI TONYYCHHS, (PU3HUECKHE W
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcua
cepbl(VI). Cepuucras u cepHas KUCIOTHI U UX coJid. OCOOEHHOCTH CBOMCTB CEPHOM
KUCIOTHI. [IpuMeneHune cepol U €€ COeJMHEHU .

Azor. Haxoxaenume B mpupoe, CHocoObl MOMydYeHUs, (QHU3UUecKHe u
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THAs
KHUCIIOTHI ¥ uX coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTH. [IprMeHeHune azoTta
U €r0 COeTMHEHHUM. A30THbBIE yI0OpEHHUS.

®ocop. Haxoxnenue B mpupoae, CIOCOObl MOMydeHUs, (QU3NYECKHE U
xumuueckue cBoiictBa. Dochuasl u pochun. Oxcunsl docdopa, dochopHas
kuciora u e€ conu. Ilpumenenue ¢ocdopa u ero coenunenuii. docdopHbie
yno0peHus.

VYrinepon, HaxoXAeHHWE B NpUpoAE. AJIOTPONHBIE  MOAU(DUKAIH.
duznyecknue W XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB, O0Opa30BaHHBIX
yriepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yrompHas kuciora u e
COJIM. AKTUBUPOBAHHBIA Yyroyb, agcopOuusd. Dymnepensl, rpadeH, yriaepoaHble
HaHOTPYOKHU. IIprMeHeHne npocThIX BELIECTB, 0Opa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxnenue B mpupone, crnocoObl MOJyYeHHs, (PU3NYECKHE H
xumuyeckue cporictBa. Oxcun kpemHusi(1V), KpemHHEBasi KHUCIIOTA, CUJIMKATHI.
[IpumeHeHne KpeMHUs U ero coeanHeHui. CTEeKI0, €ro NoJIy4eHue, BUIBI CTEKIIA.

[Tonoxenne MetamioB B Ileprnondeckoi CUCTEME XMMUUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS OJJICKTPOHHBIX O00JI0YeK aTroMoB MeTauioB. OOrmue
¢u3nueckue cBorcTBa MeTamwioB. lIpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CnuiaBbl METaJIIOB.

DNEKTPOXUMHUUYECKUN  PsAJl  HampsokeHuid  MerawioB.  OOmme  crocoOsbl

MOJIy4YECHUS METAJIOB: TUAPOMETAIIITYPIHUs, MMUPOMETAJUTYPIusl,
anekTpoMetaiutyprus. [lonarue o xoppo3un MmeramwioB. CrocoObl 3amUThl OT
KOpPpO3UH.

Ob6mast xapakrepuctuka MmetamioB |A-rpynnsl [lepuonnueckoit cucTeMsl
XUMHUYECKUX JIEMEeHTOB. HaTpuii u kanuii: momydeHue, Gu3ndeckue 1 XUMUIECKUE
CBOMCTBA, IPUMEHEHUE MPOCTHIX BEUIECTB U UX COCIUHECHUM.

O6mas xapakrepuctuka metaioB |lIA-rpynmer Ileproguyeckoil cuctemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W KajdblMH: TMOJydeHue, (QU3nueckue Hu
XUMHUUYECKUE CBOMCTBA, IMPHUMEHEHUE IIPOCTBHIX BEIIECTB M HX COECAMHEHUHU.
XKécTkocTb BOJBI M CIOCOOBI €€ yCTpaHEHHUS.
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ATIOMHUHMI: TToTyYeHue, pu3ndeckue 1 XMMUYEeCKUe CBOMCTBA, TPUMEHEHUE
MPOCTOTO BeIlleCTBA M €ro coeauHeHud. AM@oTepHbIe CBOMCTBA OKcHla U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.

OOmasi xapakTepucThka MeTawioB moOounbix mnoarpynn (b-rpymm)
[Ieproanyeckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

Pu3n4ecKrue U XUMUYECKHE CBOMCTBA XpOMa M €ro coequHeHnil. OKCHabl U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomartbl, UX
OKHCIIUTEINIbHBIEC CBOMCTBA. [loyueHne u npuMeHeHue xpoma.

Ou3nyecKkue W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COEAWHCHUU.
Baxwneiimue coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) wu
mapranna(VIl). Ilepmanranar kaiaus, €ro OKMCJIUTEIbHbBIE CBOMCTBA.

@u3nuecKue U XUMUYECKHE CBOWCTBA JKejie3a U ero coequHeHuil. OKCupl,
rugapokcunl u conu xene3a(ll) u xenesza(lll). IlonmydeHue u npumeHeHue xemnesa u
€ro CIUIaBOB.

du3nuecKue U XUMUYECKHE CBOMCTBA Meau U €€ coeauHeHui. [lonyuenue u
MPUMEHEHUE MEJU U €€ COCAUHEHUMN.

[Muuk: momydyeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCUJIA IIMHKA, TUIPOKCOKOMILIEKCHI ITMHKa. [IpuMenenune
[AHKA U €r0 COeANHECHUH.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
u3ydeHue oOpaslloB HEMETAIJIOB, TOpPEHHE cephl, ¢docdopa, xkKeie3a, MarHus B
KUCJIOPOJC, M3Y4YEHUE KOJUICKIMU «MeTauibl W CIUIaBbD», B3aUMOJICUCTBUE
HIEJIOYHBIX U IIEJTOYHO3EMENIbHBIX METAJIOB C BOJIOM (BO3MOKHO MCIOJIb30BAaHUE
BUJIEOMATEPHUATIOB), B3aUMOJICHCTBUE LIMHKA MU Kejie3a C pacTBOpaMU KHUCIOT U
1IeI04Yeld, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTaHMYECKUE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHbl METaJJIOB, B3aMMOJECHCTBUE TUAPOKCUIOB AIOMUHUS U LHUHKA C
pacTBOpaMM KHUCJIOT U IIEJIOYeH, pelieHue IKCIEPUMEHTATBHBIX 33/lad M0 TeMaM
«l"anmorensy, «Cepa U e€ coenuHeHUs», «A30T U (pochop U UX COEAUHEHUSD,
«MeTasibl TJIaBHBIX TOATPYIID», «MeTauibl TOOOYHBIX MOATPYIIID).

XuMHUS U KU3Hb.

Ponb xumuu B o0ecriedeHuM yCTOWYUBOTO pa3BUTHUs yeioBedecTBa. [lonsTue
O HaYYHBIX METO/IaX MO3HAHUS U METO0JIOTUU HAy4YHOTro uccieaoBanus. Hayunbie
MPUHIUATBI OPTaHU3aAlMY XUMHYECKOTO MPOU3BOACTBA. [IpoMblliyieHHbIE CITIOCOOBI
MOJYYEHHs] BaKHEUIIMX BEIIECTB (Ha MpUMeEpe MPOM3BOJACTBA aMMHAaKa, CEPHOMU
KHUCIIOTBI, M€TaHoJa). [I[poMBIIIIEHHBIE CTIOCOOBI MOTYyYEHUS METAIIJIOB U CIIJIaBOB.
XUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH CPelbl ¥ ero nocieAcTsusa. Poib xumuu B
o0ecTieueHUN YHEPTeTUIECKON OE30ITaCHOCTH.

XumMusg H©  300pOBbE 4enoBeka. JlekapcTtBeHHble cpencrBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUKN B pa3BUTUN MEIULIHBI.
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XUMHMSI MUK OCHOBHbIE KOMITOHEHTHI, MUIIEBbIe J00aBKU. Poib Xxumuu B
oOecrieyeHuu MUIIeBOM 0€3011acHOCTH.

Kocmetnueckne u mnapdromepHbie cpenactBa. beitoBas xumus. [IpaBuna
0€3011acCHOr0 UCIIOIb30BaHUs MPENapaToB OBITOBOM XMMUU B TIOBCETHEBHOM JKU3HHU.

XuMusl B CTPOUTEILCTBE: BXKHEHIITUE CTPOUTENIbHBIE MaTepUasbl (ILIEMEHT,
OCTOH).

XuMHS B CEIbCKOM X03siicTBe. OpraHu4ecKkrue U MUHEpaJIbHbIE yI00pEHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPacku, CTEKJIO, KepamuKa.
Marepnansl 11 2neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérnslie 3anaun.

Pacuéthl: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJUYECTBY
BEII[ECTBA, MACCE UM 00bEMY OJTHOTO U3 YUACTBYIOIIUX B PEAKIIMH BELIECTB, MACChHI
(00BéMa, KOMMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CJIH OJTHO U3 BEIIECTB UMEET
pUMECH, Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIMH, €CIU OJIHO
M3 BEIIECTB JaHO B BHUAE pacTBOpa C OMNPEAEIEHHONM MAaccoBOW AoJen
PacTBOPEHHOTO BEUIECTBA, MACCOBOU JIOM M MOJIIPHON KOHLIEHTPALIMK BEIIECTBA B
pacTBope, JOJIM BbIXOAA MPOIYKTA PEAKIUU OT TEOPETHUECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H NOpU  HW3YyYEeHUHM oOmed u
HEOPraHUYEeCKOM XMMHH B 11 Kilacce oCylIeCTBIISIETCS Yepe3 UCIIOIb30BAHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK U MOHATHH, MPUHATHIX B OTICIBHBIX
peaMeTax eCTeCTBEHHO-HAYYHOTO ITUKIIA.

OO01nue ecTeCTBeHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHAJIU3, CUHTE3, KJacCU(UKaIs, MePUOJTUIYHOCTb, HAOIIOICHHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJNb, MOJICTMPOBAHUE.

du3nka: MaTepusi, MUKPOMHP, MAKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOIbI, PAIMOAKTUBHOCTb, MOJIEKYJIa, DHEPreTUUECKUN YPOBEHB, BEIIECTBO,
Teno, O00BEM, arperaTHOE COCTOSIHME BEIIECTBA, WJICANIbHBIA Tra3, (PU3NYECKUe
BEJINYMHBI, €AUHULIBI U3BMEPEHUS, CKOPOCTh, IHEPTHS, Macca.

buomnorus: kierka, opraHusM, 3KocucTema, onocdepa, MeTaboau3M, Makpo- U
MUKPOAJIEMEHTBI, OCJKHU, dKUPbI, YTIEBOIbI, HYKICUHOBBIE KHUCIIOTBI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK PHEPTUU B DKOCUCTEMAX.

['eorpadusi: MuHepaibl, TOPHBIE TTOPOJIbI, MOJE3HBIC UCKOIMAeMbIe, TOTUIURO,
pecypchl.

TexHonorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, IMUILIEBASI TPOMBIIICHHOCTD,
dbapmaiieBTHYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX
npenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB, AJICKTPOHHAs
MPOMBIILUICHHOCTh, HAHOTEXHOJIOTHH.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHUH HA YTJIIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBHM ¢ CHCTEMHO-IEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIhTATOB OCBOCHHS TpEIMeTa «XHUMHS» Ha YPOBHE CPETHETO
oOmiero o0pa3oBaHUsl BBIJIETCHBI CIEAYIOUIME COCTaBISIONINE: OCO3HAHHE
OOyYaIONIMMHUCSL POCCUICKON TPaKJAHCKOW HMACHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOTIPEICTICHUIO; HATMYNE MOTHBAITUU K
OOy4YeHHUIO; TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMHU [OBEJCHUS; HAIUYUE
MIPaBOCO3HAHUS, DKOJIOTHYECKON KYJIbTYPhI; CHOCOOHOCTh CTaBUThH 1IEJIM U CTPOUTH
YKU3HEHHbIC TITaHBbI.

JIM4HOCTHBIE pe3yJabTaThl OCBOCHUSA TMpeaMeTa «XHUMHUS»  OTpPakaroT
c(hOpPMHPOBAHHOCTh OIBITA ITIO3HABATEIHLHON M TMPAKTHYCCKOW EATECIHLHOCTH
0Oy4JaronuXxcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIbHOCTH.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMeTa «XHUMHUS»  OTpakaroT
c(OpPMHPOBAHHOCTh OIBITA ITIO3HABATEIHLHON M TMPAKTHYCCKOW EATECIHLHOCTH
oOyyarommxcsi B MpOoIEcce pealn3aluu o0pa3oBaTeIbHON AESTEIbHOCTU, B TOM
YHUCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HaHMS 00YYAIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S13aHHOCTEH,
YBaXEHUS K 3aKOHY M MTPABOTIOPSIKY;

MPEACTABIICHUS O CONMAIBHBIX HOpPMax | TIPaBUIaX MEKIUIHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOM IESITEIbHOCTH MPHU CO3/IAHUN YIEOHBIX
MIPOEKTOB, PEIICHUH YUYEOHBIX U TO3HABATEIIbHBIX 3a/1a4, BHIMOTHEHUH XUMUYECKUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHAMATh MOTHWBBI, HAMEPCHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHBIX BUJIOB YY€OHOU ACSITEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCITUTAHUS:

IIEHHOCTHOTO OTHOIICHUS K MCTOPUYCCKOMY HM HAyYHOMY HACIJICIUIO
OTE€YECTBCHHON XMMUH;

YBOXEHUS K TIPOIECCY TBOPYECTBA B OOJACTH TEOPHUH W TPAKTHICCKOTO
MPWIOKEHUS XUMHH, OCO3HAHUS TOTO, YTO JIaHHBIE HAyKH €CTh pe3yJbTaT
JUTNTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX OSKCIEPUMEHTAIBHBIX  IOWCKOB,
TIOCTOSTHHOTO TPY/la YUYE€HBIX U MPAKTHKOB;
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MHTEpeca U MO3HABATEeJIbHBIX MOTHUBOB B TIOJYYEHHUH U MTOCIIEIYIOLIEM aHAIN3e
uH(MOpMAIUU O MEPEAOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MOBEICHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBI3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJECHUE M TMOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUSI MOCIEACTBUN
MOCTYTKOB;

4) popMupoOBaHUSA KYJIbTYPbI 310POBbS:

MOHUMAHUSI [EHHOCTEH 3/I0poBOro u 0Oe3omacHoro obpasza >KHU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOI'O OTHOIIECHHS K COOCTBEHHOMY (DHU3MUYECKOMY U
MICUXUYECKOMY 3710POBbIO;

cOONIO/IeHUs TIpaBWi O€30MacHOro OOpalleHusi C BeIIeCTBaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOI AEATEIbHOCTH;

MOHUMAHUSl [EHHOCTH TPAaBWJI HMHIUBUAYAJIbHOTO M  KOJUJIEKTUBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIUSAX, YTPOKAOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI TOCJIEICTBUN W HENPUSITUS BPEIHBIX NPUBBIUEK (YyMOTpeOIeHUs
aJIKOTOJIs, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHONM  KOMIIETEHTHOCTH B  y4eOHO-HCCIEI0BaTENbCKOM
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM HW  APYrUX BHJAX
JeATEIIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE Y4YacTHE B PELICHUH MPAKTUYECKUX 3a]ay
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYEeCKOMY U3Yy4YEeHHUI0 Mpodeccuil pa3iuyHOTrO poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUUN TI0 XUMHUH;

YBaXXEHHUS K TPYAY, JIOJAM TPpyJa U pe3yibTaTaM TPYAOBOU AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIYAJIbHONW TPacKTOPHUH
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aliud COOCTBEHHBIX JKU3HEHHBIX
MJIAHOB C YYETOM JIMUHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HHTEPECOB U
noTpeOHOCTEM 001IeCTBa;

6) 3K0J10rH4eCKOro BOCIIUTAHMS:

HKOJIOTUYECKH I1€JIECOO00PA3HOTO OTHOIIEHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBaHMS )KU3HHU HA 3EMIIE;

MOHMMAHMS TJIOOAJTBLHOIO XapaKTepa SKOJIOTHYECKHX MPOOJIeM, BIUSHUS
HKOHOMMYECKHX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM Cpe/Ibl;
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OCO3HaHUS HEOOXOJMMOCTH HCIOJb30BAaHUS JOCTHKEHUH XUMHM JJIs
pelIeHus BOIPOCOB PALMOHAIBHOTO IIPUPOAOIIOIB30BAHNS;

AKTUBHOTO HENPUATHSA JEHWCTBHUM, NPHUHOCAIIMX Bpel OKPYKaIOIIEH
IPUPOJTHON cpezie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUITHBIE IKOJIOTUYECKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX AEHCTBUI U NPEIOTBPAILAT UX;

HAJIM4Ms PA3BUTOIO KOJIOIMYECKOTO MBIIUICHHMS], YKOJIOTHYECKON KYJIbTYpHI,
OIbITa NEATEIBbHOCTH DKOJIOTHYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHMKATHBHOM M COLUAIBHOU
NPAaKTHUKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO TIPOTHUBOCTOSITH HJCOJIOTUHU
xemohoouu;

7) HEHHOCTH HAYYHOI'0 O3HAHMA:

MHUPOBO33pPEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU
1 OOLIIECTBEHHON NPAKTUKH;

NOHUMAaHUsl CIHEUU(PUKA XUMHHM KaK HayKd, OCO3HaHUs €€ poiid B
(GOpMHUPOBAHNUN PALMOHAJIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJOCTHOTO
IpeJCTaBICHNUs 00 OKpY)KarolleM MHpE Kak O €IMHCTBE MPUPOIbl U YEIOBEKa, B
NO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM M pELIEHUU MpodJieM COXpaHEHUs
IPUPOAHOTO PABHOBECHS;

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH Ui  COBPEMEHHOH
LIMBUJIM3ALMN: B €€ TYMAHUCTUYECKOW HAIIPABICHHOCTH W BaKHOM POJIM B CO3JaHUU
HOBOW 0a3pl MaTepuanbHOM KyJNbTYypbl, B PEIICHUU [JIOOATBHBIX MpoOsIeM
YCTOMYMBOI'O PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUYECKOM, MUIIEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B PA3BUTUHM MEAMIIMHBI, O0OECIEUYEHUH YCIOBHUI
YCHEIIHOTO TPYJa U SKOJOTUYECKH KOM(POPTHOM KUZHH KAKIOTO YeHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: IIOHUMAHHSA CYIIHOCTH METOJOB
MO3HAHMs, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCHOJb30BaTh
MOJIy4aeMble€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBJICHUN OKPY’KaIOIIET0 MHUpa U
MPOUCXOMSIINUX B HEM U3MEHEHH, YMEHHUS J1eJ1aTh 000CHOBAHHBIE 3AKIIOYEHHS Ha
OCHOBE HayYHbIX (JaKTOB U UMEIOIMXCSI JAHHBIX C LEJbIO MOJIYUYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CHIOCOOHOCTH CaMOCTOSATEIbHO HCIIOJIb30BATh XUMHUYECKHE 3HAHUS s
pelieHus Npo0JieM B peabHbIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K NO3HAHMIO, UCCIEN0BATEIBCKOMN €SI TENbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HEMPEPHIBHOMY OOpa30BaHUIO U
caMO00pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHUIO HOBBIX 3HAHMA 1O XHMHH B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSAM TpyJAa B paziu4HbIX chepax npodeccruoHaIbHOM
NEeSATETbHOCTH.
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METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpeameTHble pe3yabTaThl OCBOCHHS MPOrPaMMBbI M0 XUMUU Ha YPOBHE
CpeaHero o01ero 00pa3oBaHus BKIIIOYAIOT:

3HaYyuMble 1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXIUCIUIUTMHAPHBIE (MEXIIPEIMETHbIE) OOIICHAYyYHbIE TOHSATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAyYHOW KapTUHBI MHpa U CHeUu(pUKy METOAOB IO3HAHMUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, SHEPIHUsl, SIBICHUE,
IPOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOIOIeHUE, U3MEPEHNE, SKCIIEPUMEHT U APYyTHE);

yHUBEpCalibHbIe yueOHble NeHCTBHs (IT03HaBaTeJIbHbIE, KOMMYHUKATHUBHBIE,

peryJIsSTUBHBIC), obecrieunBaroIIIe dbopMupoBaHUe (GyHKIIMOHATBHOM
TPAaMOTHOCTH M COITMATLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIIOCOOHOCTH oOyyJarommxcs UCIIO0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUITMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIC y4eOHBIC
JICCTBYS B IO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMHU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA

1) 6a30BbIe JIOTHYECKHUE IeHCTBUA:

CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LENU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHUSI, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C ITOCTABJICHHBIMU IIEJISIMU;

WCIIOJIB30BaTh MPU OCBOCHMM 3HAHUN MPUEMBI JIOTUUECKOTO MBIIIJICHUS:
BBIJICISITh XapAKTEPHbIE MPU3HAKU MOHITUH M YCTAHABIMBATH UX B3aUMOCBS3b,
UCITI0JIb30BAaTh COOTBETCTBYIONIUE TIOHSITHS JIJIsl OOBSICHEHUSI OTJEIBHBIX (PAaKTOB U
SIBIICHUI;

BHIOMpATh OCHOBAHUSI M KPUTEPUU HJs KJiIacCUPUKAIMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTAaHABJIMBAaTh MPUYUHHO-CJIEACTBEHHbIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKHE PACCYXXJEeHHUS (MHIAYKTUBHBIC, JIEIYKTHUBHBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYTUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSThH B MPOLECCE MO3HAHUSL UCIOJIb3YEMbBIE B XUMHUHU CHUMBOJINYECKHE
(3HAKOBBIE) MOJIEIH, IPEOOPA3OBHIBATH MOJIEILHBIE TIPEICTABIICHUS — XUMUYECKUN
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3HaK (CMMBOJI) DJIEMEHTA, XUMHU4YECKast popMyJia, ypaBHEHHE XUMUUECKON peakluu
— IpU PEIICHUU y4eOHBIX MO3HABATEIBHBIX M NPAKTHUUECKUX 3ajad, NPUMEHATH
HA3BAHHBIE MOJIEJIbHBIE MPEACTABICHUS JJIs BBIBICHUS XapaKTEPHBIX MTPU3HAKOB
U3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeICTBUSA:

BJa/IeTh OCHOBAaMH METOJIOB HAYYHOI'O MO3HAHMS BEUIECTB U XUMHUYECKHUX
peakuuit;

dbopMynupoBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KauecTBE HHCTPYMEHTA
MO3HAHMUS U OCHOBBI JUIsI (DOPMHUPOBAHMS THUIOTE3bI MO MPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYXJICHUM;

BJIAJECTh HABBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS M  IPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJA0M
Ipolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
0000LIEHNS U BBIBOABI OTHOCUTENIBLHO JIOCTOBEPHOCTHU PE3YIbTATOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O POAEIaHHON paboTe;

npuoOpeTaTh OIBIT YYEHWYECKOM HCCIIEeNOBAaTENbCKOW U MPOEKTHOU
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METO/IOB PELIEHUS MPAKTHUECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHbBIX METOJIOB
NIO3HAHUS.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOMyJisipHasl JUTEpaTypa XUMHUYECKOTO COAEp’KaHUsA, CIPABOYHBIE MOCOOUS,
pecypcbl HTEepHeTa), aHaIu3upoBaTh MH(DOPMALMIO Pa3IMYHBIX BUAOB U (opM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEIIPOTUBOPEYNBOCTB;

(GbOopMyIMpPOBaTh 3alpPOChl U TPUMEHSATH PA3IHMYHBIE METOJbI MPU MOUCKE H
orObope wuHpOpMaLMK, HEOOXOAMMOM [JIsl BBINOJHEHHS Y4eOHBIX 3ajad
OIPEAECIEHHOTO THUIIA;

npuoOpeTaTh ONBIT HCHOJIb30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI U Pa3INYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMAIbHYIO  (QOpMy  MpeCTaBIICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUYECTBE CPEACTBA MTPHU pabOTe C XUMUUYECKON
uHbopMaluel: MPUMEHITh MEXIpEAMETHbIE ((PU3NYECKUEe W MaTeMaTHYECKHE)
3HAKU U CUMBOJIbI, OpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.
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KoMMmyHMKaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYkKIaeMOM TEMbI B XO/I€ TUAJIOTA W/WJIH
JMCKYCCHUH, BBICKa3bIBaTh UJI€H, (DOPMYIUPOBATH CBOM MPEIIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

BBICTYNIATh C MpE3CHTAIMel pe3yIbTaTOB IO3HABATEIBHOU JIESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIH COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHYECKOTO SKCIEPHUMEHTA, MPAKTUUYECKOU pabOThI MO HCCIEIOBAHUIO CBOWCTB
U3y4aeMbIX BELIECTB, peajnu3aluid yueOHOro NpoeKTa, U GopMyIUpOBaATH BHIBOJIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
Xo7ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC yHUBEpPCAJIbHbIC Y4eOHbIe 1elCTBHS:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYLIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENIBHOCTh, ONpeAeisasd €€ ILeNM W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUHM YYE€OHBIX UM UCCIIEOBATENbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ (}eKTUBHBIN CcrOCO0 HMX pemeHuss ¢ y4€TOM IMOJYyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBIISITh CAMOKOHTPOJIb JEATEILHOCTH HAa OCHOBE CaMOaHAIIN3a W
CaMOOILICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIC pe3yabTaThl OCBOCHUS MPOTPAMMBI 110 XUMUU HA yTiyO0IEHHOM
YPOBHE Ha YPOBHE CPEIHETO 00111eT0 00pa30BaHUs BKIIOYAOT ClIeU(PUUIECKUE IS
y4eOHOro npeaMera « XuMHUs HaydHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUH MO
OCBOCHHIO, UHTEPIIPETALMN U MPE0OpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJIYYCHUIO HOBOTO 3HAHUS M TPUMEHEHHIO 3HAHUN B Pa3IMYHBIX YYEOHBIX
CUTYyallUsIX, & TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYallMsAX, CBA3aHHBIX C XUMHUEN. B
MporpaMMe 10 XHWMHUHA TPEAMETHBIE Pe3yJIbTaThl MNPEACTABICHBI 10 TroOJaM
W3yYCHUS.

10 KJIACC
[TpenMeTHble pe3yiabTaThl OCBOEHHs Kypca «OpraHudeckas XUMUS
OTPAXKAIOT:
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C()OPMUPOBAHHOCTh NPEJACTABICHUN: O MECTE€ W 3HAUYEHUU OpPraHUYECKON
XUMHH B CHUCTEME E€CTECTBEHHBIX HayK M €€ pOJM B OOECIEUEeHUH YCTOWYUBOTO
Pa3BUTHS YEJIOBEUYECTBA B PELICHUU MPOOJIEM SKOJIOTMYECKOM, SJHEPIeTUYECKON U
MUIIEBONH O€30MaCHOCTH, B Pa3BUTHH MEIHUIIMHBI, CO3JaHUH HOBBIX MAaTEpPHAJIOB,
HOBBIX HCTOYHHUKOB SHEPrud, B oOecrieueHnn pPalMOHAIEHOTO
IPUPOJIONIOIB30BAaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOIIEH KYJIbTYpHI
YeJI0OBEKA, a TAK)KE IKOJIOTUYECKH OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 370POBBIO
Y IIPUPOJTHOU Cpene;

BJIQJICHHE  CHCTEMOM  XUMHYECKMX  3HaHWM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAOIINE MOHATHS — XUMUYECKUH 3JIEMEHT, aTOM, SIAPO U SJIEKTPOHHAS
obonouka aroma, S-, P-, d-aToMHBIE OpOWTaNM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHMSI aToMa, THOpuaM3alMsl aTOMHBIX OpOuTasied, HMOH, MOJEKyJa,
BaJICHTHOCTb, 3JIEKTPOOTPUIIATEIIbHOCTD, CTEIIEHb OKUCIICHUS, XUMHUYECKasl CBS3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
rpynna, pagukaig, CTPYKTypHble (opmynbl (pa3BEPHYTbIE, COKpALEHHBIE,
CKEJIETHbIE), M30MEpPHUS CTPYKTypHas M TPOCTPAaHCTBEHHas (TeoMeTpuyeckas,
ONTUYECKas), H30MEPhbl, TOMOJIOTMYECKUN psii, TOMOJIOTH, YIJIEBOIOPOAIbI,
KHCIIOPOJ- M a30TCOJAEpKAIME OPraHUYECKHE COEIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJIAPHBIE COEIWHEHUS; TEOPUH, 3aKOHBI
(nepuonmueckuii 3akoH JI. WM. MenneneeBa, Teopus CTPOEHHUS OpPraHMYECKHUX
BenlecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHUsI MacChl BELLIECTB, 3aKOH COXPaHEHUS
U TPEeBpAILCHUS OJHEPrUM TPHU XUMHUYECKHUX PpEaKIUAx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI S3bIK XUMHUH, MHPOBO33PCHUECKHE 3HAHMSI, JIe)KAIIMe B OCHOBE
MOHMMAaHUS TPUYNHHOCTH U CUCTEMHOCTH XUMHUYECKUX SBIICHUH; IPEICTABICHUS O
MEXaHM3MaX XUMHUYECKHX pEaKIHi, TEepMOAMHAMHUYECKMX UM KHHETHYECKHX
3aKOHOMEPHOCTSIX X MPOTEKaHUs, O B3aMMHOM BJIMSIHUM aTOMOB U I'PYTIT aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MEpHBIN 3pdexThi, opuentantsl | u |l pona);
(aKTOJOrMYECKUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
UCIOJIb30BaHUU BAXXHEMILIMX OpPraHWYECKUX BEIIECTB B OBITY M IPAKTHUECKOMN
JeSITEIbHOCTH YeJIOBEKa, OOIUX HAYYHBIX MPUHIIMIIAX XUMHUYECKOTO POU3BO/ICTBA
(Ha mpuMepe MPOU3BOJICTBA METAHOJIA, TEPEepadOTKH HEPTH);

c(OpMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKTepHbIC NMPU3HAKK TIOHATHUH,
yCTaHaBIIMBaTh MX B3aMMOCBS3b, HUCIIOJI30BaTh COOTBETCTBYIOIINE TOHATHS TIPU
OIKMCAaHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCTUHEHUI;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCTIONTb30BaTh XMMHUYECKYI0 CHMBOJIMKY JJISi COCTABIICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKETIETHBIX) (POPMYIT OPTraHUYECKUX
BEIECTB;
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COCTABJISITh YPABHEHUSI XMMHUYECKUX PEaKUUA U PaCKpbIBaTh UX CYIIHOCTD:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUH  TMOCPEJCTBOM  COCTaBJICHUS
AJIIEKTPOHHOTO OallaHca JTUX peaKlMi, peakluuii HOHHOTO oOOMeHa MyTEM
COCTABJICHHSI X MOJIHBIX U COKPAIIEHHBIX MOHHBIX YPAaBHEHU;

W3rOTaBIMBATh MOJIEIM MOJIEKYJl OPTaHUYECKUX BEUIECTB JJIS WIUTFOCTPALIUH
WX XMMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS,;

c(hOpMHPOBAHHOCTh YMEHHUM: yCTAHABIMBATH MPUHAJJICKHOCTh M3yUEHHBIX
OPraHMYECKUX BEIIECTB MO HX COCTaABY M CTPOCHUI0 K OIpPEACIEHHOMY
KJIacCy/Tpylnmne COEIWHEHWH, JdaBaTh KM Ha3BaHUA IO CHUCTEMATHUYECKON
Homenkiatype (IUPAC) u mpuBoAuTh TpUBHAILHBIC HA3BAHUS IS OTICIHHBIX
MpeICTaBUTENIC OPraHUYEeCKUX BEIIECTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIUIEPHUH,
ATWJIEHIJIMKONIb, (PEHOd, (QopMalblIerujl, aneTalbJeruj, aleToH, MypaBbUHas
KHCJIOTa, YKCYCHasl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, NAIbMUTUHOBAsI KUCIIOTHI,
[JIMIMH, aJJaHuH, MalbTo3a, (PPyKTO3a, aHWJIUH, TUBUHUI, U30IMPEH, XJIOPOIPEH,
CTHPOJI U IpyTHE);

C()OPMUPOBAHHOCTb YMEHHUS OINpPEAENATh BUJ XUMUYECKOW CBSI3U B
OpPraHUYECKUX COEAUHEHMAX (KOBAJICHTHAsT W HOHHAs CBS3b, G- U T-CBS3b,
BOJIOPOJTHAS CBSI3b);

c()OPMHPOBAHHOCTh YMEHUS MPUMEHATH T[OJOXKEHUSI TEOPUU CTPOCHHUS
oprannyeckux BeuiectB A. M. BytnepoBa aist 00bsICHEHHS 3aBUCUMOCTH CBOICTB
BEILECTB OT UX COCTaBa U CTPOECHUS;

c(OpMHPOBAHHOCTh YMEHUH XapaKTEPU30BATh COCTAB, CTPOCHUE, (PU3HUECKHUE
U XUMHYECKHME CBOMCTBA THUIIMYHBIX MPEACTABUTENECH pPa3IUYHBIX KJIACCOB
OpraHMYECKUX BEIIECTB: aJIKaHOB, IUKIOAIIKAHOB, AJIKEHOB, aJIKaIUEHOB, AJIKUHOB,
apoOMaTHYECKUX YIJIEBOJAOPOJOB, CIUPTOB, aJbIETUOB, KETOHOB, KapOOHOBBIX
KHUCJIOT, MPOCTBIX M CIIOXKHBIX 3(PHUPOB, KUPOB, HUTPOCOECIWHEHUH U AMHHOB,
AMUHOKHUCIIOT,  O€NIKOB, yIJeBOAOB  (MOHO-, M- M  TOJIUCAXapHJIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXAY  HHMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHMYECKMX PEAKUUA C MCHOJb30BAHUEM CTPYKTYPHBIX
opmyu;

C()OPMUPOBAHHOCTh YMEHHUS TOATBEP)KIaTh HAa KOHKPETHBIX IpUMEpax
XapaKTep 3aBUCUMOCTH PEAKLMOHHON CIOCOOHOCTH OPraHUYECKUX COCTMHEHHUI OT
KpPaTHOCTH M THUIIA KOBAJIEHTHOMU CBSI3U (G- U M-CBSI31), B3AUMHOIO BIIMSHUS aTOMOB
Y TPyII aTOMOB B MOJIEKYJIaX;

c(OPMUPOBAHHOCTh YMEHHSI XapaKT€PHU30BaTh UCTOUHUKH YTJIEBOJOPOIHOTO
CBIpbs (HEPTh, IPUPOIHBIN T'a3, yrojb), CIOCOOBI €ro NEPepadoTKU U MPAKTUYECKOE
PUMEHEHUE TPOYKTOB NEpepadOTKH;

25



c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUW O €CTECTBEHHO-HAYYHBIX
MeTOJlaX MO3HAHUS — HAOJIOJCHUN, U3MEPEHUH, MOJICIMPOBAHUH, IKCIICPUMEHTE
(peaJIbHOM M MBICJICHHOM) U YMEHHS TPUMEHSTh 3TH 3HAHHUS;

c(hOpPMHPOBAHHOCTh YMEHHSI PUMEHSITH OCHOBHEBIE OTIEPAIliy MBICIIUTEIHLHOM
JIEATEIbHOCTH — aHaJlu3 U CUHTE3, CPaBHEHUE, O0O0OIICHHE, CUCTEeMaTU3aluIo,
BBISIBJICHUE TIPUYUHHO-CJICJICTBEHHBIX CBSI3€H — JIJIsI M3YUYEHHUS CBOMCTB BEIIECTB U
XUMHUYECKUX PEAKIINA;

c(hOpPMHUPOBAHHOCTh YMEHHI: BBISBISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUSIMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0oJiee OCO3HAaHHOTO MOHMMAaHUS CYIIHOCTH MaTE€pPUaJIbHOIO €AUMHCTBA MUDA,
HCIIOJIB30BaTh CHUCTEMHBIE 3HAHUS IO OPraHUYECKONW XHUMHH ISl OOBSCHEHHS U
MIPOTHO3UPOBAHUS SABJICHUN, UMEIOIUX €CTECTBEHHO-HAYYHYIO IPUPOLY;

c(hOpMUPOBAHHOCTh YMEHUI: TPOBOJAUTH PACUETHI IO XUMUUYECKUM (popMyJiaM
U YPaBHEHUSIM XUMUYECKUX PEAKIMi C UCMOJIb30BaHUEM (DU3UUYECKUX BEIUYUH
(macca, 0OBEM ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMUX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: PAcU€Thl MO HAXOXKJICHUIO XUMHUYECKON (OpMYyIIbl
BEI[ECTBA 10 U3BECTHBIM MACCOBBIM JOJISIM XMMHUYECKUX 3JIEMEHTOB, MPOIYKTaM
CrOpaHusl, IIOTHOCTY Tra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHMI: TPOTHOZUPOBATH, AHATU3UPOBATH U OLICHUBATH
C TO3UIUMH  DKOJOTMYECKOM  O€30MacHOCTH  MOCHEACTBHUS ~ OBITOBOM U
MIPOU3BOJICTBEHHOM JIEATEILHOCTH YEJIOBEKA, CBA3AHHOM ¢ repepaboTKOM BEIIECTB,
MCIIOJIB30BaTh MOJIYYEHHBIE 3HAHUS JIJI1 IPUHATUSI TPAMOTHBIX pPEIIeHUN mpolaeM
B CUTYaITUsIX, CBI3aHHBIX C XUMHUCH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIbHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA DJKCIEPUMEHT (TOJIydeHHE W H3yYEHHUE CBOMCTB OPraHUYECKHX
BEILIECTB, KAYECTBEHHBbIE PEAKIHUU YIIIEBOJOPOJOB pa3MYHBIX KIACCOB U
KHUCJIOPOJCOIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX
3a/1ad O PACMO3HABAHUIO OPTraHMYECKUX BEIIECTB) C COOJIIOJACHUEM MpaBUI
O6e3omacHoro oOpamieHusi ¢ BeHleCTBAMHU M JIA0OPATOPHBIM O00OpPYIAOBaHHUEM,
dbopMyIupoBaTh IIEb HUCCJEAOBAHMS, TPEICTABIATH B paslIuyHON Gdopme
PE3yNbTAThl HKCIIEPUMEHTA, aHATTM3UPOBATh U OIICHUBATH WX JIOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTh YMEHHUIA:

co0JIr01aTh MpaBUjIa SKOJIOTHYECKH 11€JIeCO00Pa3HOr0 MOBEICHUS B OBITY U
TPYIOBOU JEATEIBHOCTH B IEJSX COXPAHEHHUS CBOETO 3/I0POBbS, OKPYKAIOLIEH
MIPUPOJHOM CPEIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JEUCTBUS HaA JKUBBIE OPTaHU3MBbI
ONPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHUMas cMbIci nokaszaresns [1/1K;

aHaJM3UPOBATh 11EJ€CO00PA3HOCTh MPUMEHEHUSI OPraHUYECKUX BEIIECTB B
MIPOMBITIUICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIICHUS PUCK-TI0JIb3a;
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c(OpPMHPOBAHHOCTh YMEHHUM: OCYIIECTBIIATH II€J€HANPABICHHBIA TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOUYHHUKAX (Hay4yHas U yueOHO-Hay4yHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopManuu, IHTepHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUUYECKYIO0 HH(POpMAaIIHIo, TepepadbaThiBaTh €€ 1 UCIO0JIb30BaTh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a/1aueid.

11 KJIIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUs Kypca «OOmas W HeopraHuyeckas
XAMUSDY OTPAXKAKOT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUN: O MaTEepUATHPHOM EIUHCTBE MHUPA,
3aKOHOMEPHOCTAX M IO03HABAEMOCTH SIBJICHUM NPUPOJBI, O MECT€ W 3HAYEHUHU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOJId B OOECIEYEHHH YCTONYHMBOTO
pa3BUTHS, B PEHICHUH MPOOJEM SKOJOTUYECKOW, DHEPreTHUYECKOM W IMHIINEeBOU
0€30MacHOCTH, B Pa3BUTUU MEIUIIUHBI, CO3JJaHUU HOBBIX MAaTEPHAIOB, HOBBIX
HMCTOYHUKOB SHEPruHU, B OOECIECUCHHH PAllMOHAJILHOIO MPUPOAOIOIL30BaHuUs, B
GbopMHpOBaHUM MHPOBO33PEHHUS U OOIIEeH KyJbTypbl 4YElIOBEKa, a TaKke
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIIEHUS K CBOEMY 3JI0POBBIO U TMPHUPOJHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKUX  3HAaHWM, KOTOpass  BKIIFOYAET:
OCHOBOIIOJIArar0IIMe MOHATHS — XUMAYECKUAM 3JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIBI,
SJIEKTPOHHass 000JIouka aroma, S-, P-, O-aToMHBIE OpOWTAIH, OCHOBHOE H
BO30Y)KJIEHHOE COCTOSIHMSI aTOMa, TUOpUIM3aIis aTOMHBIX OpOuTaneil, HOH,
MOJIEKYJa, BAJEHTHOCTb, JJIEKTPOOTPULIATENBHOCTh, CTENEHb  OKHUCJIEHUS,
XUMHUYECKass CBs3b (KOBaJCHTHAs, WOHHAas, MeETAJUIMYECKas, BOJOPOJIHAs),
KPUCTAJUIMYECKass PEIIETKAa, XUMHYECKash pPEaKlus, pPacTBOpP, DICKTPOJIUTHI,
HEDJICKTPOJIMUTHI, JJEKTPOJUTHUYECKAs JIUCCOLMALIUSA, CTENEHb JUCCOLMALINM,
BOJIOPOJIHBIN TIOKA3aTellb, OKHUCIIHUTENIb, BOCCTAHOBUTENb, TEIIOBOM AddexT
XAMHUYECKON PEAKIINHU, CKOPOCTh XUMUYECKON PEAKIIMU, XUMUUYECKOE PAaBHOBECHUC;
TEOPUU U 3aKOHBI (TEOPUS AICKTPOIUTHUYECKON TUCCOLUALMH, TEPUOAUYECCKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
IIPEBPALIECHUS] SJHEPTUM NPU XUMUYECKUX PEAKIUAX, 3aKOH ITOCTOSHCTBA COCTAaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN SI3bIK
XWMHU, MUPOBO33PECHUECKHUE 3HAHUS, JIE)KAI[ME B OCHOBE MOHUMAHUS IPUYUHHOCTH
1 CUCTEMHOCTH XUMHUUYECKUX SBJICHUM; COBPEMEHHBIC MPEJICTABICHUS O CTPOCHUU
BEIIECTBA HA ATOMHOM, HOHHO-MOJEKYJSIPHOM M HAJIMOJIEKYJSIPHOM YPOBHSX;
MPEACTABICHUSI O MEXaHM3MaX XUMHUYECKUX pEaKlHil, TEPMOJUHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX HMX MNPOTEKaHUA, O XUMHUYECKOM pPaBHOBECHUH,
pacTBopax M AMCHEPCHBIX CUCTeMax; (haKTOJOTMYECKUE CBEICHUSI O CBOMCTBAX,
COCTaBe, MOJYYEeHUN U 0€30MMaCHOM HCTIOJb30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
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BEUIECTB B OBITY U MNPAKTUYECKON JEATENIBHOCTH 4YEJIOBEKa, OOIMX Hay4YHBIX
IPUHIUIIAX XUMUYECKOTO ITPOU3BOCTBA;

C()OPMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKTEpPHbIC NPU3HAKU IOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME TOHITHUS MpPHU
ONMHMCAHUH HEOPTAHMYECKUX BEIIECTB U UX NPEBPALLCHUN;

C()OPMUPOBAHHOCTh YMEHMsI HCIIOJIb30BATH XMMHMUYECKYK) CHMBOJIUKY IS
cocTaBieHUs (OpMyJl BEUIECTB M  YpPaBHEHUH XHMMUYECKUX pEakLui,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHbie Ha3BaHUs OTACIBHBIX
BEILECTB;

c(OpPMUPOBAHHOCTh YMEHHUS ONPEACIATH BAIEHTHOCTh U CTENCHb OKUCIICHUS
XUMHUYECKUX JJIEMEHTOB B COCIUHEHMSIX, BUJ XMMHUYECKON CBSI3U (KOBaJIEHTHA,
VOHHAs, METaJUIMYeCcKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW pElETKH
KOHKPETHOT'O BEILIECTBA;

c(OPMHPOBAHHOCTh YMEHUSI OOBSCHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJa XUMHUYECKOW CBSI3M W THUINA KPUCTAIUIMUECKON pemETKH, OOMEHHBIM U
JIOHOPHO-aKUENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJIGHTHOU CBS3H;

c(OpMUPOBAHHOCTh YMEHUM: KIaCCU(PUIIMPOBATh: HEOPraHUYECKUE BEILIECTBA
110 UX COCTAaBY, XUMUYECKUE PEAKLMHU MO PA3IMYHBIM MPU3HAKAM (UHCIIy U COCTABY
pearupyrommx BeELECTB, TEIIOBOMY 3(QQEKTy peakiuu, U3MEHEHHUIO CTEIEeHEU
OKHCJIEGHUSI JJIEMEHTOB, OOpaTMMOCTH, Y4YacTHIO KaTajgu3zaTopa U JApyrue);
CaMOCTOSITENIbHO BbIOMpaTh OCHOBAHHUS M KPUTEPUM IS KiIacCU(PUKAIIU
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIIUi;

c(hOpMUPOBAHHOCTh YMEHHS PACKPBHIBATH CMBICI MEPUOIUUECKOTO 3aKkoHa /JI.
N. MenpaeneeBa u J1eMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (DYHKIUY;

C(OPMUPOBAHHOCTh YMEHHUH: XapaKTepHU30BaTh 3JIEKTPOHHOE CTPOCHHUE
aTOMOB M MOHOB XUMHYECKHUX OJJIEMEHTOB MEPBOr0O—YETBEPTOTO MEPHOIOB
[Tepuomnueckoit  cucremsl  J.MI.  MeHneneeBa,  uWCOONb3yss  MOHSTHUSA
«IHEPTeTHYCCKHE YPOBHM», «IHEPTETHUYCCKHE IMOMYPOBHW», «S-, P-, d-aTOMHbIC
opOUTanm», «OCHOBHOE U BO30YXAEHHOE JHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHUYECKHX 3JIEMEHTOB U HX
coenquHeHnd 1o nepuogaM u rpynnaMm llepuomnueckoit cucremsr [ N.
MenpeneeBa, BaJIeHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHUS UX
AIEKTPOHHBIX 000JIOUCK;

c(OPMUPOBAHHOCTh ~YMEHHN: XapakTepus3oBaTh (OMUCHIBATH)  OOIIME
XUMUYECKHE  CBOWCTBA  BEIIECTB  PA3NIMYHBIX  KJIACCOB,  IMOATBEPKIATh
CYILLIECTBOBAHME TE€HETUYECKON CBA3M MEXJIYy HEOPraHWYECKMMHU BEIECTBAMH C
MOMOIIBIO YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHIA;
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C()OPMUPOBAHHOCTb ~YMEHHUSl PACKpPbIBATh CYUIHOCTb: OKHUCJIMTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLUN MMOCPEICTBOM COCTaBJIEHUS AJIEKTPOHHOIO OanaHca
TUX peakUuid; peakuuidl MOHHOrO OOMeHa IyTEM COCTaBJICHMSI MX IOJHBIX U
COKpPAlIEHHBIX  MOHHBIX  YPaBHEHWW;  peakuMi  THUAPOIW3a;  PEaKIui
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIIOMHUHHS);

C()OPMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHYECKUX PEaKIHUA ¢ YYETOM HMX DHEPreTUUECKUX XapaKTEPHUCTHK, XapakKTep
U3MEHEHUSI CKOPOCTH XHMHYECKOM pEaKUUMu B 3aBHCHMOCTH OT pPa3IMYHBIX
(bakTOpOB, a TaKKE XapaKTep CMEIICHUS XUMHUYECKOTO PAaBHOBECHS TIOJ1 BIUSHUEM
BHEIIHUX Bo3aeicTBuid (mpuHuun Jle [larense);

C()OPMUPOBAHHOCTh YMEHHUSl XapaKTEpHU30BaTb XUMHUYECKHE pEaKluu,
JeXallie B OCHOBE NPOMBIIUICHHOTO IOJYYEHUs CEPHOW KHCIOTHI, AMMHAKa,
oOlMe HayyHble MNPUHLMINBI XHUMHYECKUX TPOU3BOJICTB; LEIECOO0PA3HOCTD
INPUMEHEHUSI HEOPTraHWYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHUs COOTHOLIEHUS PUCK-TI0JIb3a;

C()OPMUPOBAHHOCTh BIJIAJICHUS CHUCTEMOW 3HAHUM O METOAAaX HAyYHOTO
NO3HAHUs SIBICHUNA NpUpPOIbl — HAOJIOJEHUE, H3MEpPEHHUE, MOJEINPOBAHNUE,
HKCIIEPUMEHT (pEeasIbHbIN U MBICJICHHBIN ), UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAYKaX,
YMEHUS NPUMEHSTh 3TH 3HAHMS MIPU SKCIIEPUMEHTAIILHOM HCCIEA0BAHUM BEILIECTB
U Uil OOBSICHEHHS XHMHUYECKHUX SBJICHUH, HMEIOIIUX MECTO B MPUPOJIE,
IIPaKTUYECKOM AESITEIILHOCTH YEJIOBEKA U B [IOBCETHEBHOW KU3HY;

c(OpPMHPOBAHHOCTh YMEHHUS BBISBIIATH B3aUMOCBSA3b XMMHUYECKHX 3HAHUU C
MOHATUSMU U TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
00J1€€ 0OCO3HAHHOTO MOHUMAHUS MAaTePUAIBLHOTO €IMHCTBA MUPA;

C(OPMUPOBAHHOCTh YMEHHUSl MPOBOAUTH PACUYETHl: C HCIHOJb30BAHUEM
NOHATUI «MaccoBas JOJS BEIIECTBA B PACTBOPE» U «MOJSPHAsT KOHLIEHTPALUS»;
Macchl BEUIECTBA WM 00BbEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
Wi 00bEMY OZHOTO W3 YYAaCTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIOBOro 3¢ dexra
pEeaklMK; 3HAYECHHUsS BOJOPOJHOIO IOKA3aTelsi pacTBOPOB KHUCIOT M LIEJNOYEHR C
U3BECTHOM CTEMEeHbIO IUCCOLMALMU; Macchl (00bEMa, KOJMYECTBA BEIIECTBA)
IPOJYKTa PEAKLUMH, €CJIM OJHO M3 MCXOJHBIX BEIIECTB JAAaHO B BHJIE PACTBOpA C
OTpeIeIEHHOW MacCOBOM J10JIell pacTBOPEHHOTO BEIIECTBA WJIM JJAHO B U30OBITKE
(MMeeT mpuMecH); JOJU BbIXOAA MPOAYKTA PEAKIMK; 00bEMHBIX OTHOILIEHUHN Ta30B;

c(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEIbHO IJIAHUPOBATh M MPOBOJIUTH
XUMUYECKUNA  JKCIEPUMEHT  (MIPOBEJACHHWE  pEaklMid  HOHHOTO  OOMEHa,
MOATBEPKIECHUE KAYECTBEHHOTO COCTaBa HEOPTraHUYECKUX BEIIECTB, ONpPEIEICHUE
Cpellbl pacTBOPOB BEIIECTB C IMOMOIIBIO HMHAMKATOPOB, H3YYCHHUE BIIMSHUS
pa3iMyHbBIX  (AKTOPOB HA CKOPOCTb XHMMHYECKOW pEeaKIMu, peIIeHUe
DKCIIEPUMEHTAJBHBIX 3adad no Ttemam «Metamey u  «Hemerammsy) ¢
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coOJiroicHueM TpaBuil 0€30MacHOr0 OOpaIleHus ¢ BEIIECTBAMHU U JJaOOPaTOPHBIM
obopynoBaHueM, OPMYyJIUPOBATH LIEJIb UCCIICIOBAHUS, TIPEACTABIISATh B PA3JIMUHON
dbopme pe3ynbTaThl  AKCIEPUMEHTA, aHAJIW3UPOBaTh M  OLCHUBAaTh  HX
JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHI: COOJIOIaTh MTPaBUIa TIOJIb30BaHUS XHMHUYIECKOM
MocyIol W JabopaTopHBIM O00OpyJAOBaHHWEM, OOpallleHHus C BelIeCTBaMH B
COOTBETCTBHM C HHCTPYKIUSMH I10 BBITIOJHEHUIO JIA0OPATOPHBIX XUMHYECKHUX
OTIBITOB, DKOJIOTMYECKH I€JIECO00pa3HOr0 TIOBEACHHWS B OBITY W TPYIOBOM
JESATEIPHOCTH B LEISAX COXPAHEHHUSI CBOETO 3J0POBbSI, OKPYKAOIIEH HNPUPOIHOU
Cpeapl W JOCTWKEHUA €€ YCTOMYMBOIO PAa3BHUTHUS, OCO3HABATh OIACHOCTH
TOKCHYECKOI'0 JICMCTBUSI HA JKUBBIC OpPraHW3Mbl ONPEACIEHHBIX HEOPTaHUYECKHUX
BEIIECTB, MOHKUMas cMbIc noka3aTens [1K;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANPABICHHBIA TOUCK
XUMHUYECKON nH(POpMaILMK B pa3IMUHbIX UCTOYHUKAX (HayyHas U yueOHO-Hay4YHas
JauTepaTypa, cpeacTBa MmaccoBoi nHpopmanuu, UHTEpHET U Apyrue), KPUTHICCKH
aHaJU3UPOBATh XUMUYECKYIO HH(DOPMAIIHIO, IepepadaTriBaTh €€ U UCIIOIb30BaTh B
COOTBETCTBHH C MOCTABJICHHON yueOHOM 3a/1auei.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoanuecTBo 4acoB
HaumeHoBaHue pa3jiesioB U TeM JaekTpoHHbIe (HU(pPOBHIE)
n/n Kourposbubie IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTebHbIE PECYPChI
padoThI padoThI
Pa3znea 1. TeopeTuyeckue OCHOBBI OPraHUYECKOH XMMUM
[Ipenmer opranndeckoit xumuu. Teopus https://academy-

11 CTPOCHHUSI OPTAaHMYECKUX COSAMHEHUN A. 8 content.apkpro.ru/lesson/a9f3d191-

M. Bytneposa 5ele-4e24-ac02-efb16fa49f6a
Wroro mo paszneny 8
Pa3znea 2. YriaeBoaopoasl

[IpenenbHbIE YIIEBOJOPOIBI — aTKaHBI, https://academy-

2.1 5 content.apkpro.ru/lesson/258ddc06-
HHITOATRATH! ec23-473c-h3d7-ed82fcaddd02
HenpenenpHbIe yrIIeBOIOPOIBI: ATKCHEI, https://academy-

2.2 14 1 content.apkpro.ru/lesson/4038171e-
ATKQIIMCHBL, AIKHHET 4158-4bd1-ae98-18dc1cfh9399

https://academy-

2.3 ApomaTuyeckue yrieBoaopoabl (apeHsbl) 8 content.apkpro.ru/lesson/d86d7d00-

d5b4-491d-aded-c3ddal9feef4
[TpupoaHbIE HICTOYHUKH YTIEBOJAOPOIOB hitps://academy-

24 4 content.apkpro.ru/lesson/99557a5e-
M X miepepadoTka 2221-43¢0-97h8-983de535c44d

https://academy-

2.5 ["asoreHnpon3BOIHBIE YTIIEBOIOPOIOB 4 1 content.apkpro.ru/lesson/6¢919641-

7956-4130-b1fd-c7e71db395d7
Hroro o pazneny 35
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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://academy-content.apkpro.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://academy-content.apkpro.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://academy-content.apkpro.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://academy-content.apkpro.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7
https://academy-content.apkpro.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7
https://academy-content.apkpro.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7

Ne KoanuectBo yacos
HaumeHoBaHue pa3jiesioB U TeM JuaekTpoHHbIe (HU(pPOBbHIE)
n/n Konrpoabnsie IIpakruyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIe Pecypchl
padoThI padoThI
Pasznea 3. Kuciopoacoaepxammye opranuyecKkue coeiuHeHus
https://academy-
3.1 Cnuptsl. ®enon 11 1 content.apkpro.ru/lesson/5439¢18b-
7440-4b6f-bf84-c04fad71694f
KapOonunsHbIe cCOeTMHEHMS: aJTbICTHIbI https://academy-
3.2 1 KeToHbl. KapOOHOBBIE KHCIIOTHI. 21 1 content.apkpro.ru/lesson/b4feaa04-
Crnosxubie 3¢upsl. XKupbl 3438-4b57-a3ec-ba0f9fe63c0d
https://academy-
3.3 YrneBoast 9 1 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0
Hroro no pazneny 41
Pa3znen 4. A3oTcoaepikaniue oprannyeckue coeIuHeHus
https://academy-
4.1 AMuHBI. AMUHOKHCIIOTHL. benku 12 1 2 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
Hroro no paszneny 12
Paspnen 5. BeicokoMoJIeKy ISIpHbIE COCAUHEHUS
https://academy-
5.1 BricokoMONEKyIsIpHBIE COETUHEHUS 6 1 content.apkpro.ru/lesson/45b81dac-
acha-440e-99e3-14c3ba78050a
Hroro no paszneny 6

HazBanue MmoayJist
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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
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/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://academy-content.apkpro.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://academy-content.apkpro.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://academy-content.apkpro.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a

No KoaundecTBo 4acoB
/ HaumeHoBaHue pa3jiesioB U TeM
n/n

KonTpoJbHbIe
IIpOorpaMmabl Bcecero

padoThI
OBIIEE KOJIMYECTBO YACOB 11O

ITPOI'PAMME 102 3

33

IpakTuyeckue
padoThI

6

JuaekTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/bHbIe Pecypchl



11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBO 4acoB

Ne i/ JyeKTpOHHBIE (HU(POBHIE)
MPOrpaMMbl Kontposbubie IIpakTuueckue
Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoThI padoThI
Pasznea 1. TeopeTudeckue 0CHOBbI XUMHH
Crpoenue atoMma. Ilepnonnueckuit
3akoH u Ilepuoaudeckas cucTeMa https://academy-

11 pHo U 9 content.apkpro.ru/lesson/20b1df2e-
XMMHHECKAX dnementos J1. 1. 6ce4-435b-b6dc-5155d30a45fa
Menneneesa
Crtpoenue BeniectBa. MHOrooopasue https://acadenmy-

1.2 P ' P 11 1 content.apkpro.ru/lesson/e7d48881-
Betiects 0550-49da-a49c-7375¢3d033e9

https://academy-

1.3 XUMHYECKUE PEAKIIUN 19 1 3 content.apkpro.ru/lesson/75637222-
d397-4bl1a-810a-cc7bcade8alc

Hroro no paszneny 39
Pasnen 2. Heoprannueckasi xumusi
https://academy-

2.1 Hemeramibt 31 1 3 content.apkpro.ru/lesson/aled8cOe-
7c1d-4ed6-8fe0-5185cc132628
https://academy-

2.2 Mertainsl 23 1 2 content.apkpro.ru/lesson/2390b83e-
a935-4c96-bd3a-25f26d9c1139

Hroro mo pazaeny 54

Pa3zgea 3. Xumus 1 s;Ku3HbL
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https://academy-content.apkpro.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://academy-content.apkpro.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://academy-content.apkpro.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://academy-content.apkpro.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://academy-content.apkpro.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://academy-content.apkpro.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://academy-content.apkpro.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c
https://academy-content.apkpro.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c
https://academy-content.apkpro.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c
https://academy-content.apkpro.ru/lesson/a1ed8c0e-7c1d-4ed6-8fe0-5185cc132628
https://academy-content.apkpro.ru/lesson/a1ed8c0e-7c1d-4ed6-8fe0-5185cc132628
https://academy-content.apkpro.ru/lesson/a1ed8c0e-7c1d-4ed6-8fe0-5185cc132628
https://academy-content.apkpro.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139
https://academy-content.apkpro.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139
https://academy-content.apkpro.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139

‘ HaumeHoBaHue pa3iesioB U TeM

KoaudecTBO 9acoB

Nen/m JyieKTpOHHBIE (HU(POBBIE)
NporpamMmbl Koutpoabnbie IIpakTuyeckue
Bcero o0pa3oBaTe/ibHbIE PeCypPChl
padoThI padoThI
https://academy-
M . X
3.1 CTOMBL TOSHATMA B XHMUH. AMMIA 9 1 content.apkpro.ru/lesson/b8e4d657-
L AKH3HB 2cc7-4860-8583-9f76edc8a59f
Hroro no pazaeny 9
Ha3Banue MmoayJist
OBHIEE KOJIUMYECTBO YACOB 110 102 5 8

ITPOI'PAMME
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https://academy-content.apkpro.ru/lesson/b8e4d657-2cc7-4860-8583-9f76edc8a59f
https://academy-content.apkpro.ru/lesson/b8e4d657-2cc7-4860-8583-9f76edc8a59f
https://academy-content.apkpro.ru/lesson/b8e4d657-2cc7-4860-8583-9f76edc8a59f

10 KJIACC

Ne
n/n

Tema ypoka

[IpenMer 1 3HaYE€HHE OPraHUYECKOMN
XUMUH, [IPEICTABICHUE O
MHOT000pa3uy OPraHuYeCKUX
COCIMHEHU I

DIIEKTPOHHOE CTPOSHUE aTOMa
yriaepojaa (OCHOBHOE U
BO30YKIEHHOE COCTOSIHUS).
BanenTHbIe BO3MOXKHOCTH aToMa
yriepoja

XuMuYeckasi CBSI3b B OpraHUYECKHX
COCAUHEHUAX. MeXaHU3MBbI
00pa3oBaHMs KOBAJIEHTHOM CBSI3H,
CrocoObl pa3pbiBa CBsI3EH

Teopus cTpoeHUS OPraHUYECKUX
coenuHenuil A. M. byrneposa.Buzsl
U30MEpUU:CTPYKTYpHas,
IIPOCTPAHCTBEHHAS.

OneKTpoHHbIE P HEKTH B
MOJIEKYJIaX OPraHUYeCKUX
COEMHEHUSIX

HOYPOYHOE IINTAHUPOBAHUE

Bcero

KoanuecTBo 4acoB

KonTpoiibu
ble paboThI

IIpakTHYecku
e padoThI

36

Jara

U3ydeHust

(HOMeEp yu.
HeJIeJIn)

Vueb. Henens
Ne 1

Vueb. Henens
Ne 1

Vue0. Henens
Ne 1

Vue0. Henens
Ne 2

VYueb. Henens

Ne 2

JIeKTPOHHBbIE U(PPOBHIE
oOpa3oBaTe/ibHbIE

pecypchbl

https://academy-

content.apkpro.ru/lesson/a9f3d

191-5ele-4e24-ac02-

efb16fa49f6a

https://academy-

content.apkpro.ru/lesson/726ee

099-e1a9-410f-b8be-

b4cb589aeadl

https://academy-

content.apkpro.ru/lesson/3991fd

d14-4bal-48e5-a428-

dae10d492c6e

https://academy-

content.apkpro.ru/lesson/3991fd

d14-4bal-48e5-a428-

dae10d492c6e

https://academy-

content.apkpro.ru/lesson/3991fd

d14-4bal-48e5-a428-

dae10d492c6e



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/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
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/399fdd14-4ba1-48e5-a428-dae10d492c6e
https://academy-content.apkpro.ru/lesson/399fdd14-4ba1-48e5-a428-dae10d492c6e
https://academy-content.apkpro.ru/lesson/399fdd14-4ba1-48e5-a428-dae10d492c6e
https://academy-content.apkpro.ru/lesson/399fdd14-4ba1-48e5-a428-dae10d492c6e
https://academy-content.apkpro.ru/lesson/399fdd14-4ba1-48e5-a428-dae10d492c6e
https://academy-content.apkpro.ru/lesson/399fdd14-4ba1-48e5-a428-dae10d492c6e
https://academy-content.apkpro.ru/lesson/399fdd14-4ba1-48e5-a428-dae10d492c6e
https://academy-content.apkpro.ru/lesson/399fdd14-4ba1-48e5-a428-dae10d492c6e
https://academy-content.apkpro.ru/lesson/399fdd14-4ba1-48e5-a428-dae10d492c6e
https://academy-content.apkpro.ru/lesson/399fdd14-4ba1-48e5-a428-dae10d492c6e
https://academy-content.apkpro.ru/lesson/399fdd14-4ba1-48e5-a428-dae10d492c6e
https://academy-content.apkpro.ru/lesson/399fdd14-4ba1-48e5-a428-dae10d492c6e

Ne Tema ypoka KosmuecTBo yacos HMara DJIeKTpOoHHbIe HU(pOBbIE
n/n U3YyYeHH s oOpa3oBaTe/ibHbIE
Bcero  Kontpoabn  IIpakTuuyecku (ome
py4. pecypchbl
ble padoTel |~ e padoThl He/ie1H)
[IpencraBienue o kinaccupukaum u 6 https://academy-
6 T T OC KA, HOMOMK ATy D ) Yueb. Helens . ntent apkpro.rullesson/726ee
P Ne2 099-e1a9-410f-h8be-
(IUPAC) opraHn4eckux BEIICCTB bach589aeadl
https://academy-
7 Kiaccudukanus peakiuii B 1 VueO. Henenst | content.apkpro.ru/lesson/726ee
OpraHUYEeCKON XUMUHU Ne 3 099-e1a9-410f-b8be-
b4cb589aeadl
3 CucremaTtu3zanus u 0000IIeHHE 1 Yueb. neneis
3HaHUI 110 TEME Ne3
AJIKaHbI: TOMOJIOTUYECKUH Ps/I,
oOmras popmyna, HOMEHKIATypa u https://academy-
9 H3OMEDIAL. o1 KT’ HHOE 1 1 Yeb. nenens content.apkpro.ru/lesson/258dd
SOMEPI, SNCKTPORHOS Ne3 C06-6c23-473¢-b3d7-
MIPOCTPAHCTBEHHOE CTPOCHHE ed82fcadddo?
MOJIEKYJT
https://academy-
10 Pusnyecknue 1 XUMHYECKUE 1 VYueb. Hemenst  content.apkpro.ru/lesson/258dd
CBOMCTBA aJIKaHOB Ne 4 c06-ec23-473c-b3d7-
ed82fcaddd02
HaxoskJeHne alKkaHOB B IPUPOJIE Vue6 https://academy-
' HeD. HEAICI content.apkpro.ru/lesson/4da31
11 Croco0bl MosTy4eHus: 1 IPUMEHEHHE 1 Ne 4

aJIKaHOB

37

505-652d-4916-9e7c-

56e88b39bb24



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
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/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/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/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4da31505-652d-4916-9e7c-56e88b39bb24
https://academy-content.apkpro.ru/lesson/4da31505-652d-4916-9e7c-56e88b39bb24
https://academy-content.apkpro.ru/lesson/4da31505-652d-4916-9e7c-56e88b39bb24
https://academy-content.apkpro.ru/lesson/4da31505-652d-4916-9e7c-56e88b39bb24

n/n

12

13

14

15

16

Tema ypoka

[uxnoankansl: obmas hopmyia,
HOMEHKJIATypa U U30MepHs,
0COOCHHOCTH CTPOCHHUS U
XUMHYECKHX CBOHCTB, CIOCOOBI
MOJTyYEHUS ¥ IIPUMEHEHHE

Pemenune pacu€THbIX 3a1a4 Ha
ONpeIeTICHUE MOJIEKYJISIPHOI
(bopMyIbl OPraHUYECKOrO BEUIECTBA
10 MACCOBBIM JIOJISIM aTOMOB
DJIEMEHTOB, BXOJISIIHNX B €r0 COCTAaB.
Cucremaru3saius 1 00001IeHne
3HAHUM 110 TEME

AJIKEHBI: TOMOJIOTHYECKHUH psif,
o0mas ¢popmysa, HOMEHKIATypa,
3JIEKTPOHHOE U IPOCTPAHCTBEHHOE
cTpoeHune Monekya. CTpyKTypHas U
LUC-TPAHC-U30MEPUS AIIKEHOB

CriocoObI nostyueHus 1 IpUMEHEHNe
AJIKEHOB

dusnyeckue 1 XUMUYECKUE
CBOMCTBa ankeHoB. [IpaBuio
MapkOoBHHMKOBa

Bcero

KoauuecTBO 4acoB

KonTpobu
ble paboThI

Jara
U3Y4YeHUs
IIpakTHyecku e —
e padoThI Hej1eJIn)

Vye0. Heneins
Ne 4

Vueb. Henens
Ne 5

Yue0. neaens
Ne 5

Yue0. Heaens
Ne 5

VYueb. Henens
Ne 6

JJIeKTPOHHBbIE HU(PPOBHIE
oOpa3oBaTe/ibHbIE

pecypchl

https://academy-

content.apkpro.ru/lesson/96419

27f-bbc8-44b9-b3ea-

81a2bhe75c47a

https://academy-

content.apkpro.ru/lesson/40381

71e-4158-4bd1-ae98-

18dc1cfb9399

https://academy-

content.apkpro.ru/lesson/05ab5
925-ba8e-499e-840b-
70b5e8db71ae

https://academy-
content.apkpro.ru/lesson/05ab5
925-ha8e-499e-840b-
70bSe8db71ae

38



https://academy-content.apkpro.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://academy-content.apkpro.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://academy-content.apkpro.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://academy-content.apkpro.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
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/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://academy-content.apkpro.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://academy-content.apkpro.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://academy-content.apkpro.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://academy-content.apkpro.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://academy-content.apkpro.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://academy-content.apkpro.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://academy-content.apkpro.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae

Ne Tema ypoka KosmuecTBo yacos HMara DJIeKTpOoHHbIe HU(pOBbIE
n/n U3YyYeHH s oOpa3oBaTe/ibHbIE
Bcero  Kontpoabn  IIpakTuuyecku e — i
ble padoTel |~ e padoThl He/ie1H)
[TpakTuyeckas pabora Ne 1 o teme Vueb. Henens

17 "IlonyueHue 3TUIICHA U U3y4ECHUE 1 1 Ne 6
€ro CBOMCTB"

Pemenne pacu€THbIX 3a1a4 HA Vue6. Hemens

18 oTpeieIIeHUEe MOJICKYIISIPHOM 1 No 6
(opMyIIbl OPraHMYECKOIO BEIleCTBa
AnKagueHsl: COHpSDKéHHI:Ie, https://academy-

19 M30JIMPOBAHHBIE, KYMYJIMPOBAHHBIE. 1 VYueb. Hepenst | content.apkpro.ru/lesson/6df23
Oco0eHHOCTH JIEKTPOHHOTO Ne 7 393-6f08-4b9f-ae01-
CTPOCHHS a983h95h854a

https://academy-

20 XuMHdecKue cBoiicTBa L qu6j;r§1;mena content.apkpro.ru/lesson/6df23
CONPSKEHHBIX TUECHOB - 393-6f08-4b9f-ae01-

a983b95b854a
https://academy-

21 CriocoObI nostyueHus ¥ IpUMEHEHNe 1 Y%(}H;)lenﬂ content.apkpro.ru/lesson/6df23
aJIKa[MEHOB 2 393-6f08-4b9f-ae01-

a983b95b854a
AJTKHHBI: TOMOJIOTUYECKHUH ps,
oOmas popmyina HOMeHKnaIT)leala /lacademy-
’ ’ Vueb. nenens | content.apkpro.ru/lesson/05¢
22 JIEKTPOHHOE U MPOCTPAHCTBEHHOE 1

CTPOCHHE MOJIEKYI, (pr3nyecKue
CBOMCTBA

Ne 8

9a929-6741-4d7c-84b5-
009292468356

39



https://academy-content.apkpro.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://academy-content.apkpro.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://academy-content.apkpro.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://academy-content.apkpro.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://academy-content.apkpro.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://academy-content.apkpro.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://academy-content.apkpro.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://academy-content.apkpro.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://academy-content.apkpro.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://academy-content.apkpro.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://academy-content.apkpro.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://academy-content.apkpro.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a

Ne Tema ypoka KosmuecTBo yacos HMara DJIeKTpOoHHbIe HU(pOBbIE
n/n U3YyYeHH s oOpa3oBaTe/ibHbIE
Bcero  Kontpoabn  IIpakTuuyecku
(HOMep yu. pecyPCLI
ble padoTel |~ e padoThl He/ie1H)
/lacademy-
23 XUMHYECKUE CBOMCTBA AIKMHOB 1 yHeo. e content.apkpro.ruflesson/05c
Ne8 92929-6741-4d7c-84b5-
009292468356
KauecTBeHHBIE peakiiuy Ha TPONHYIO YueO. nenens
24 1 No 8
CBSI3b °
o5 CrniocoOblI MoTy4eHus U IpUMeHEHUe 1 VYue0. nenens
AIIKUHOB Ne 9
26 Pemtenue 3a1au: pacyéThI 110 1 Yueb. nepens
YPaBHEHUIO XUMUUYECKON PEaKIUu Ne 9
Cucremartu3zanus 1 06001IeHne Yueb. nenens
27 . 1 No 9
3HAHUU 110 TEME -
ApeHBbI: TOMOJIOTHYECKUH P,
obmiast popmyIia, HOMEHKIIATYpA. https://academy-
28 EKTDOHHOE H IDOCTHAHCTBCHHOE 1 VY4e0l. Henenst content.apkpro.ru/lesson/d86d7
TeKTp poeTp No 10 d00-d5b4-491d-aded-
CTPOEHHE MOJIEKYJ OeH30J1a U c3ddalofeefd
TOIIyoJa, UX (U3NYECKUE CBONCTBA
https://academy-
29 XHMHYECKHE CBOICTBA aPCHOB: L qui: Hleoﬂem content.apkpro.ru/lesson/d86d7

PCaKMu 3aMCIICHUA

40

d00-d5b4-491d-aded-
c3ddal9feefd



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://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://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4

Ne Tema ypoka KosmuecTBo yacos HMara DJIeKTpOoHHbIe HU(pOBbIE
n/n U3YyYeHH s oOpa3oBaTe/ibHbIE
Bcero  Kontpoabn  IIpakTuuyecku (ome
P yd. pecypcsbl
ble padoTel |~ e padoThl He/ie1H)
XVMHYECKUE CBOKCTBA aPECHOB! Ve https://acadenmy-

30 S ) 0. HEACIL  content.apkpro.ru/lesson/d86d7
PEAKIII TPHEOSA o Ne 10 d00-d5b4-491d-aded-
OKHCJICHHE TOMOJIOrOB OeH30:1a c3ddal9feefa

31 Oco0eHHOCTH XMMHUYECKUX CBOWUCTB 1 VYu4eOl. Henens
cTuposa No 11
Pemenue pacuérHpix 3a1a4 Ha Vueb. Henens

32 OIIpeJIeTICHNE MOJICKYIISIPHOM 1 Ne 11
(GOpMyJITBI OPraHUIECKOTO BEIIECTBA
CriocoObl nostyyeHus 1 IpUMEHEHNe Yueb. nenens

33 1 Nell
apeHoB -

I'enetnueckas cBSA3b MEXKIY
34 . acca 1 VYueb. Henens
JUYHBIMH KJ1accaMu
P Ne 12
YIII€BOIOPOOB
Pacuérsl o ypaBHEHUAM

35 XUMHYECKHUX PEaKIIU. 1 Yueb. nenens
Cucremarusanus 1 00001eHne Ne 12
3HaHUH 110 TEME

https://academy-

36 IIpuponnsiii ras. IlonmyrHbie 1 Yueb. nenend content.apkpro.ru/lesson/99557
He(TSAHBIE ra3bl Ne 12 abe-2221-43e0-97b8-

983de535¢44d

37 KameHHbI#1 yroib 1 IpOIyKThI €r0 1 Vueb. Henenss  https://academy-

nepepadoTKu

41

Ne 13

content.apkpro.ru/lesson/99557



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://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://academy-content.apkpro.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://academy-content.apkpro.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://academy-content.apkpro.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://academy-content.apkpro.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://academy-content.apkpro.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d

Ne Tema ypoka KosmuecTBo yacos HMara DJIeKTpOoHHbIe HU(pOBbIE
n/n U3YyYeHH s oOpa3oBaTe/ibHbIE
Bcero  Kontpoabn  IIpakTuuyecku e —
pecypchl
ble padoTel |~ e padoThl He/ie1H)
abe-2221-43e0-97b8-
983de535¢44d
. https://academy-
38 E;E;ZE;ZZCEE;;::Eepa6OTKH' L yLIeJG\‘:oHIE;IIGHSI content.apkpro.ru/lesson/99557
= abe-2221-43e0-97b8-
nepepaboTKku HePTH 983de535c44d
['enernueckas cBsA3b MEKIY Vueb. Henens https://academy-
39 PASTHYHbIMH KTACCAMI 1 o 13 content.apkpro.ru/lesson/6¢919
= 641-7956-4130-b1fd-
YIJICBOJIOPOIOB c7e71db395d7
["asioreHonpoun3BoIHbIE
40 YIJI€BOIOPOOB: AIEKTPOHHOE 1 VYu4el. Henenst
CTPOEHUE; PEAKIIUH 3aMEILICHUS No 14
rajioresa
JlelicTBue mIien04Yel Ha
41 rajloreHIpOU3BOIHBIE. 1 yqe?\foHlTeM
B3anMonelicTBue guraioreHajaKaHoB =
C MarHveM M [UHKOM
https://academy-
1 CucreMaTH3anus 1 0606IeHNe ) qui: Hlefena content.apkpro.ru/lesson/6abfl
3HaHMUMU 10 pazaeny "Yriaesomopoas” 2 680-4eb5-46f2-8ea5-
44d63cccf518
43 KonTtponbHas pabora o Teme 1 1 VYueb. Henens

"VYranesonopoast"

42
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https://academy-content.apkpro.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://academy-content.apkpro.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://academy-content.apkpro.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://academy-content.apkpro.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://academy-content.apkpro.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://academy-content.apkpro.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://academy-content.apkpro.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7
https://academy-content.apkpro.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7
https://academy-content.apkpro.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7
https://academy-content.apkpro.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7
https://academy-content.apkpro.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518
https://academy-content.apkpro.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518
https://academy-content.apkpro.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518
https://academy-content.apkpro.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518

Ne Tema ypoka KosmuecTBo yacos HMara DJIeKTpOoHHbIe HU(pOBbIE
n/n U3YyYeHH s oOpa3oBaTe/ibHbIE
Bcero  Kontpoabn  IIpakTuuyecku e —
pecypchl
ble padoTel |~ e padoThl He/ie1H)
[IpenenbHbIE OTHOATOMHBIE CIIUPTHI:
TOMOJIOTHYECKHI pan, oO1as https://academy-
dbopmyra, CTpOSHUE MOJIEKYII, Yueb. nezena content.apkpro.ru/lesson/5439c
44 1 Ne 15
M30MepUsl, HOMEHKIIATypa, 18b-7440-4b6f-bf84-
KnaccuuKanys, pU3MIECKHE c04fa471694f
CBOMCTBA
45 XHUMHUUECKUE CBOMCTBA IPENEIbHBIX 1 qui:oHlesnenﬂ
OJIHOATOMHBIX CIIUPTOB -
https://academy-
46 Crioco0blI MOTy9eHUs U IPUMEHEHUE 1 VYue0. Hemenss | content.apkpro.ru/lesson/461aa
OJTHOATOMHBIX CITUPTOB Ne 16 9c8-c0ef-4827-a8e5-
d12a0bedc826
[TpocTtbie 3¢upbl: HOMEHKIATYpa U Vueb. nenens
47 U30MepHUst, 0COOEHHOCTH 1 Ne 16
(bu3NYECKUX U XUMHUYECKHUX CBOWCTB
MHOroaTOMHBIE CITUPTBHI: Vueb. Henens https://acadenmy-
48 STUICHITIKOb 1 TIHICDHH, HX 1 N:0 6 content.apkpro.ru/lesson/461aa
T = 9c8-c0ef-4827-a8e5-
du3nveckre U XMMUYECKHE CBOWCTBA d12a0bedc826
49 CrocoOsI TOTy4YeHUs ¥ TPUMEHEHNE 1 VYueb. Henens
MHOI'OaTOMHBIX CIIUPTOB Ne 17
DeHOI: CTPOEHUE MOJIEKYIIB, Vue6. Hemens hitps://academy-
. : content.apkpro.ru/lesson/64988
50 ¢busndeckue cBoiicTBa. TOKCHIHOCTD 1 No 17

denona
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3b8-7c5f-4f16-896e-

10a2278b08f1



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
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
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
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1

Ne Tema ypoka KouunyecTBo 4yacoB Hara JJIeKTPOHHBbIE HU(PPOBHIE
n/n U3YyYeHH s oOpa3oBaTe/ibHbIE
Bcero  Kontpoabn  IIpakTuuyecku (ome
pyd. pecypcsbl
ble padoTel |~ e padoThl He/ie1H)
https://academy-
51 Xivaccxie caoficTsa herona ) Yuel. Henemt - oontent apkpro.ru/lesson/64988
Ne 17 3b8-7c5f-4f16-896¢-
10a2278b08f1
52 CriocoObI mosTydeHus 1 IpUMEHEHNE 1 VYu4eOl. Henens
denona No 18
[TpakTudeckas padora Ne 2. Vueb. Henens
53 Pemenue skcnepuMeHTAIbHBIX 3a7a4 1 1 Ne 18
o Teme "CrupTel U heHoITbI"
Cucrtemaru3zanusi 1 00001ICHUE Yueb. nenens
54 N 1 Ne 18
3HAHUM MO0 TeMe
ATbaeruipl ¥ KETOHBI: SJIEKTPOHHOE
CTpOEHHE KapOOHMIIBHOM MPYIIIIBI; https://academy-
55 OMONOMIIECKIE DALL OB ’ 1 VYu4eb. Henenss | content.apkpro.ru/lesson/8664b
! prnt, OPH Ne 19 319-0ba3-4945-h076-
dbopmyna, nzomepus u cb72e5858590
HOMEHKJIaTypa
https://academy-
56 Anbaeruipl ¥ KeTOHBI: GU3HUECKUE 1 Yueb. nenens content.apkpro.ru/lesson/8664b
CBOMCTBA; peaKkIMy IPUCOEIMHEHHUS Ne 19 319-0ba3-4945-h076-
cb7ae5858b90
Peakuun oxucnenus u Vueb. Heaens
57 Ka4eCTBEHHBIE PEAKIUH aJlbJIETU/IOB 1 Ne 19

N KETOHOB

44



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
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
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/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/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90

Ne Tema ypoka KosmuecTBo yacos HMara DJIeKTpOoHHbIe HU(pOBbIE
n/n U3YyYeHH s oOpa3oBaTe/ibHbIE
Bcero  Kontpoabn  IIpakTuuyecku e —
pecypchl
ble padoTel |~ e padoThl He/ie1H)
CriocoOb! nostyueHus aabAeruI0B U VYueb. Henens
58 1
KETOHOB Ne 20
OIHOOCHOBHBIE TIPE/EbHbIE Vue6. Henels hitps://academy-
59 KapOOHOBBIE KUCIOTHI, 0COOEHHOCTH 1 J\l:0 20 content.apkpro.ruflesson/bdfea
’ = a04-3438-4b57-a3ec-
CTPOEHUS UX MOJIEKYJI ba0f9fe63c0d
W3omepus u HOMEHKIIAaTypa Vueb. negens https://acadenmy-
60 KapOOHOBBIX KHCJIOT, UX (PH3UYCCKUE 1 N; 20 Coment &pkouro nuilessonibAfea
. ’ = a04-3438-4b57-a3ec-
ceouctsa ba0f9fe63c0d
https://academy-
61 XUMHUYECKUE CBOMCTBA MPEAETbHbBIX 1 VueO. Henenst | content.apkpro.ru/lesson/9834d
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT Ne 21 408-386d-444a-8de3-
7efba8b98cdb
Oco0eHHOCTH CBOMCTB MypaBbUHON Vyueb. Hemens
62 KUCIIOTBL. MHOTrOOOpasue 1 Ne 21
KapOOHOBBIX KHUCIIOT
OcoOeHHOCTH CBOUCTB:
HENPEENbHBIX U aPOMaTHYECKUX
63 KapOOHOBBIX, TUKaPOOHOBBIX, 1 qui:o};elﬂenﬂ
THJIPOKCUKAPOOHOBBIX KHCIIOT. B
[IpencraBuTeny BbICIIAX
KapOOHOBBIX KHUCIIOT
64 [TonsTHE O MPOM3BOAHBIX 1 VYueb. nenens

I(ap6OHOBLIX KHUCIIOT

Neo 22
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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/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/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb

Ne Tema ypoka KosmuecTBo yacos HMara DJIeKTpOoHHbIe HU(pOBbIE
n/n U3YyYeHH s oOpa3oBaTe/ibHbIE
Bcero  Kontpoabn  IIpakTuuyecku (ome
P yd. pecypcsbl
ble padoTel |~ e padoThl He/ie1H)
CriocoObI mostyueHus 1 IPUMEHEHNE Yueb. nenens

65 1 Ne 22
KapOOHOBBIX KUCIIOT
CnoxHbIe 3(OHUPBI: TOMOJIOTHYECKUN https://academy-

66 a2, obmas o . HOMEDI I . Yuel. Hepens - oontent apkpro.ru/lesson/71acs
ps, obuias popmyna, p Ne 22 3f2-a0d4-4945-a0eb-
HoMeriatypa 1e59cd5f4dof

67 dusnueckue U XMMUYECKHe 1 VYueb. Henens
cBOiicTBa 3(hUpOB No 23
Pemenne pacy€THbIX 3a1a4: 110

68 YPaBHEHUIO XUMUYECKON PEaKIIHH, 1 Yueb. nenens
Ha ONpezeeHUe MOJIEKYISIpHON Ne23
(opMyIbI OPraHMYECKOTO BEIeCTBa
[IpakTuueckas padbora Ne 3.

Pemenne skciepuMeHTaNbHBIX 3324 Yueb. nenens

69 " 1 1 Ne 23
no teme "KapOoHOBbBIE KUCITOTHI. -
CrnoxHuble 3¢upbr”

70 Kupsl: ctpoenue, pusnueckue u 1 VY4e0l. Henenst
XUMHUYECKHE CBOICTBA (THUAPOIIU3) Ne 24
OcoOeHHOCTH CBOWCTB JKUPOB,

COZIep KaIINX OCTATKH Yue0. Henens

71 1 Ne 24

HEMPCACIBbHBIX ) XUPHBIX KHCJIOT.
JKups! B ipupone
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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://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f

Ne Tema ypoka KosmuecTBo yacos HMara DJIeKTpOoHHbIe HU(pOBbIE
n/n U3YyYeHH s oOpa3oBaTe/ibHbIE
Bcero  Kontpoabn  IIpakTuuyecku (ome
py4. pecypcsbl
ble padoTel |~ e padoThl He/ie1H)
Mpbu1a Kak cOJIA BBICHIUX
KapOOHOBBIX KUCIIOT, UX MOIOIEE Vueb. Henens
72 neiicreue. [lonstue o 1 Ne 24
CUHTETUYECKHX MOIOLUX CPEICTBAX
(CMO)
['eneTnueckas CBA3b yrieBOAOPOIOB
I* AOPOA VYue0. nenens
73 1 KHCIIOPOJICOACPKAIIIX 1 Ne 25
o
OpPraHUYECKUX BEILECTB B
74 Pacuérel no ypaBHEHUsIM 1 Yueb. nenens
XAMHYECKHUX PEaKui Ne 25
Cucremarusanus 1 00001eHne Yueb. nesieis
75 o 1 Ne 25
3HaHUU IO TEME
https://academy-
OO6m1as XxapakTepucTHKa YTJIEBOIOB
76 1 KTACCHOUKALIA YITIEBOOB (MOHO 1 VYueb. Hepenst | content.apkpro.ru/lesson/709ce
T IR0 Ne 26 43a-deb6-4281-963b-
, IU- U TIOJINCaxapu/Ibl) 01d2e212d4d0
https://academy-
77 Momnocaxapupsl: puznuecKkue 1 Yueb. nenens content.apkpro.ru/lesson/709ce
CBOICTBA M HAXOKJIEHHE B TIPUPOJIE Ne 26 43a-deb6-4281-963b-
01d2e212d4d0
[IpumeneHue riroKo3bl, €€ 3HaYEHNE Yueb. nenens
8 1 Ne 26

B JKU3HCACATCIIbHOCTH OpraHnnu3ma
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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/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/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0

Ne Tema ypoka KosmuecTBo yacos HMara DJIeKTpOoHHbIe HU(pOBbIE
n/n U3YyYeHH s oOpa3oBaTe/ibHbIE
Bcero  Kontpoabn  IIpakTuuyecku (ome
pyd. pecypcsbl
ble padoTel |~ e padoThl He/ie1H)
ncaxapyubl: caxaposa, MajlibTo3a U
A PHA P Vuye0. Heneis
79 nakTo3a. HaxoxaeHue B npupoje u 1 Ne 27
o
MIPUMEHEHUE JUCAXapUIoB
[Momcaxapuabl: CTPOECHHE 6 https://academy-
80 AKDOMOCK Y ' drscerie L Yueb. Henemi | o ntent.apkpro.ru/lesson/5a9e4
P yiL @ Ne 27 cc3-f4e9-4b8f-ad0f-
XUMHUYECKHE CBOICTBA, IPUMEHEHHE c9fe7c9cabfs
[TonsTre 006 HCKYCCTBEHHBIX Yueb. nenens
81 1 No 27
BOJIOKHAX °
Pemenne pacueTHbIX 3aa4 HA
82 orpezieNieHUe JI0JIM BBIXOAA 1 VYueb. Henens
IIPOJIYKTa PEAKLIUHA OT TEOPETUYECKU Ne 28
BO3MO>KHOI'O
83 Cucremarusanus 1 00001eHne 1 Yueb. nezens
3HaHUI MO pa3feny Ne 28
KonrponbHas pabora no reme Vueb. Henens
84 "Kucnoponconepxaue 1 1 Ne 28
OpraHUYeCcKUe coeAuHeHus"
AMUHBIL: KTacCu(pUKAIHS, CTPOCHUE https://academy-
85 MoJieKyJ1, o0mias popmyina, 1 Vueb. Henenst  content.apkpro.ru/lesson/c2f2f

M30MEepHsl, HOMEHKIIATypa U
buznueckue cBoiicTBa

Ne 29
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https://academy-content.apkpro.ru/lesson/5a9e4cc3-f4e9-4b8f-a40f-c9fe7c9c4bf8
https://academy-content.apkpro.ru/lesson/5a9e4cc3-f4e9-4b8f-a40f-c9fe7c9c4bf8
https://academy-content.apkpro.ru/lesson/5a9e4cc3-f4e9-4b8f-a40f-c9fe7c9c4bf8
https://academy-content.apkpro.ru/lesson/5a9e4cc3-f4e9-4b8f-a40f-c9fe7c9c4bf8
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
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628

° eMa ypoka 0JINYECTBO YaCOB ara JIEKTPOHHbIE I (PpOBbIE
N T K C)
n/n U3YyYeHH s oOpa3oBaTe/ibHbIE
Bcero  Kontpoabn  IIpakTuuyecku
(HOMep yu. pecypc},l
ble padoTel |~ e padoThl He/ie1H)
XUMHUYECKUE CBOWCTBA Yueb. nenens
86 1 Ne 29
anmu(aTHIeCKuX aMHHOB =
AHWJIMH: CTPOCHUE aHUIINHA, Vueb. Henens
87 0COOEHHOCTH XMMUYECKUX CBOMCTB 1 No 29
AHWJIMHA
88 CrniocoOblI MoTy4eHus U IpUMeHEHUe 1 VYuel. nenens
anu(aTuuecKux aMHUHOB Ne 30
AMWHOKHCIIOTHI: HOMEHKJIATypa U
89 u30MepHsi, (U3NYECKHe CBOWCTRA. 1 Yueb. nenens
o
OTtaenpHBIC MIPEICTABUTENH O Ne 30
AMUHOKHCIIOT
XUMHUYECKUE CBOMCTBA
90 aMHHOKHCIIOT, HX OHOJIOTHYECKOE 1 Yueb. nepens
o
3HaueHUEe aMHHOKHCIOT. CHHTE3 1 Ne 30
TUAPOIU3 TIENITHIO0B
01 benku kak mpupoHbIC IOTUMEDPHI; 1 VY4e0l. Henenst
CTPYKTYpPHI O€JIKOB Ne 31
Yuel. Henens
92 XUMHUYECKUE CBOMCTBA OEIIKOB 1 Ne 31
A3zoTcoaepkaiie
TeTePOIMKITHYSCKHAE COCTHHEHUS. Yueb. nenens
93 1 Ne 31

HyxnenHoBbIe KUCIOTHI: COCTAB,
CTpOEHUE U OMOJI0rHuyecKas pojb
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Ne Tema ypoka KosmuecTBo yacos HMara DJIeKTpOoHHbIe HU(pOBbIE
n/n U3YyYeHH s oOpa3oBaTe/ibHbIE
Bcero  Kontpoabn  IIpakTuuyecku e —
pecypchl
ble padoTel |~ e padoThl He/ie1H)
ITpakTrueckas padota Ne 4.
94 Pemenne skcriepruMeHTANBHBIX 3a4a4 1 1 VYuel. nenens
1o TeMe "A3oTcoaepKalimne Ne 32
OpraHUYecKHue coequHeHus"
[IpakTuueckas padora Ne 5.
95 Peuienne skcnepruMeHTaIbHBIX 33124 1 1 Yueb. nenens
no teme "Pacno3HaBaHue Ne 32
OpPraHMYeCKUX COCTUHEHUH"
KontponbHnast pabora mmo teme Vue6. Henens
96 "A3oTcoaepiKaliue OpraHuYeCKue 1 1 No 32
coenuueHus"
BosnokHa: HaTypasbHBIE,
97 HCKYCCTBEHHbBIE, CHHTETUYECKHUE. 1 VY4e0l. Henenst
[Tonumeps! cneruaibHOTO Ne 33
Ha3HAYCHUS
OCHOBHBbIE TOHATHUS XUMHUH
98 BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN 1 qui:o};efenﬂ
¥ METOJIbl UX CHHTE3a — -
MOJIMMEPU3AIUS U TTOJIMKOHICHCAITHS
[Lmactmaccel. YTunuzanus u
nepepadoTKa MiIacTUuKa. Yueb. nenens
99 1 Ne 33

DJ1acToOMEpPBI: HaTYPAIbHBIN
CHUHTCTHYECCKHEC KayquH.Peana.
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Ne Tema ypoka KosmuecTBo yacos HMara DJIeKTpOoHHbIe HU(pOBbIE
n/n U3YyYeHH s oOpa3oBaTe/ibHbIE
Bcero  Kontpoabn  IIpakTuuyecku (ome
py4. pecypcsbl
ble padoTel |~ e padoThl He/ie1H)
[TpakTuueckas padota Ne 6.
Pemenne skcrieprMeHTANbHBIX 3a1a4 VYuel. nenens
100 " 1 1
o TeMe "Pacno3HaBaHue miacTMace No 34
Y BOJIOKOH"
O0o001IeHEe U CHCTeMAaTH3AIINS
M3YYEHHOT0 MaTepHalia 1o Teme Yueb. nenens
101 ; 1 Ne 34
BricokoMounekyspHbie
coenuueHus"
VYu4eOl. Henens
102 3aKTFOYUTETBHBINA YPOK 1 No 34
OBHIEE KOJINYECTBO YACOB I10 102 3 5

ITPOI'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Epemun B.B., Ky3semenko H.E., Tepenun B.1. Xumusa: Yu. qus 10 k.

(yrnyOneHnsli ypoBeHb).- M.: [IpocBemenue, 2022

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

O.C.I'abpuensna «HactonpHas kaura yaurtens xumun»-M,«bauk u K»,2001

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://foxford.ru/user/registration
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